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REVISED 
LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT 

MEMORANDUM 

DATE: MAY 24, 2022 

TO: BOARD OF DIRECTORS 
 Lake Arrowhead Community Services District 

FROM: CATHERINE CERRI, General Manager 

SUBJECT: CONSIDER ADOPTING RESOLUTION NO. 2022-06 
AUTHORIZING STAFF TO SUBMIT AN APPLICATION 
REQUESTING THE LOCAL AGENCY FORMATION 
COMMISSION FOR SAN BERNARDINO COUNTY TO INITIATE 
PROCEEDINGS FOR THE ANNEXATION OF APPROXIMATELY 
370 ACRES TO THE LAKE ARROWHEAD COMMUNITY 
SERVICES DISTRICT, AS MORE SPECIFICALLY DESCRIBED 
BELOW, AND DETERMINING APPLICATION IS NOT SUBJECT 
TO ENVIRONMENTAL REVIEW UNDER THE CALIFORNIA 
ENVIRONMENTAL QUALITY ACT 

A. RECOMMENDATION 

That the Board adopt Resolution No. 2022-06 (the “Resolution”) and authorize staff to 
submit an application to the Local Agency Formation Commission for San Bernardino County 
(“LAFCO”) to initiate proceedings for the annexation of approximately 370 acres (the “Hesperia 
Farms Property”) to the Lake Arrowhead Community Services District (the “District”). 

B. REASON FOR RECOMMENDATION 

The District owns certain real property totaling approximately 370 acres outside the 
District’s current service territory but within its sphere of influence known as the Hesperia Farms 
Property, depicted in the corresponding map attached hereto as Exhibit A.  As indicated above, the 
Hesperia Farms Property is located in the District’s sphere of influence.  The Hesperia Farms 
Property is very important to the District because it is where the District deposits its treated effluent 
which then percolates into the Mojave River groundwater basin.  Annexing the Hesperia Farms 
Property will remove certain District property tax obligations, facilitate the Hesperia Farms Solar 
Photovoltaic Proposal approved by LACSD on August 8, 2017 (the “Solar Project”), reduce its 
significant energy costs, further reduce its carbon emissions, continue its treatment and disposal of 
effluent into percolation ponds onsite, and further conform its boundaries to its sphere of influence.  
The District’s draft application packet is attached hereto as Exhibit B. 

C. BACKGROUND INFORMATION 

1. The District Owns the Hesperia Farms Property, Which It Uses for Treated 
Effluent Water Percolation 

The District owns the Hesperia Farms Property.  The Hesperia Farms Property is vacant 
land, onto which the District discharges and percolates treated effluent into the Mojave River 
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groundwater basin through the use of percolation ponds.  The District intends to continue its 
operation of its percolation ponds. 

2. The Solar Project Will Enable the District to Continue its Existing Uses in an 
Economically and Environmentally Sound Manner 

The Solar Project, approved by the District in August 2017, consists of 0.96 megawatt solar 
electric panels, to be located on approximately six acres on part of the Hesperia Farms Property.  
The Solar Project will reduce the steadily rising costs of meeting the District’s energy needs.  In 
2019-2020, experts were retained to prepare two technical reports: (1) Technical Memorandum for 
Feasibility Evaluation of Potential Photovoltaic System Sites by Tidewater Incorporated, dated 
May 2020 and (2) RES-BCT Project Review by Sage Energy Consulting, Inc., dated April 2020. 
Relying on these expert reports, District staff documented their additional investigation of 
alternatives to the Solar Project in a standalone report entitled Lake Arrowhead Community Services 
District – Alternatives to Proposed Solar Photovoltaic System on Hesperia Farms Property, dated 
May 2020. The Alternatives Report concluded the Hesperia Farms Property is the only feasible 
solar PV site under District control that would provide a substantial reduction in energy costs. 
Accordingly, on June 23, 2020, the District’s Board of Directors unanimously adopted Resolution 
No. 2020-04 determining there is no feasible alternative to the Solar Project, rendering the City of 
Hesperia’s zoning ordinance inapplicable to the Solar Project under Government Code section 
53096. 

In September 2020, the City filed a Petition for Writ of Mandate and Complaint entitled 
City of Hesperia v. Lake Arrowhead Community Services District et al., San Bernardino Superior 
Court, Case No. CIVDS 2019176, challenging the District’s June 2020 determination under 
Government Code section 53096 and CEQA. The Petition also claims, as a separate cause of action, 
that because the Hesperia Farms Property is not located within the geographical boundaries of the 
District it is ineligible for the State’s Local Government Renewable Energy Self Generation Bill 
Credit Transfer (RES-BCT) Program in Public Resources Code section 2830. The RES-BCT 
program allows a special district to use raw land for generation facilities and then apply a credit for 
the energy created by those facilities to other locations where the district uses the energy. 

The trial court denied the City’s Petition for Writ of Mandate in full. While the court found 
the City’s arguments under the Government Code and CEQA unpersuasive, it found that the Solar 
Project site is not within the “geographical boundary” of the District and therefore does not qualify 
for the RES-BCT Program. Nonetheless, the court found that the City is barred from making this 
argument under the doctrine of laches, given the City’s awareness of the facts underlying the claim 
since the inception of the project and delay in properly raising it before the court. The City appealed 
the trial court’s ruling, which is currently pending in the Court of Appeal for the Fourth Appellate 
District (Case No. D079956). While the District’s position is that annexation of the Hesperia Farms 
Property is not legally required for the Solar Project to take advantage of the RES-BCT Program, 
annexation of the Hesperia Farms Property would moot the City’s argument that Hesperia Farms 
Property is not eligible for the RES-BCT Program. 

3. All of the Hesperia Farms Property is Within the District’s Sphere of Influence 

LAFCO set the District’s sphere of influence in 1983 as being coterminous with its 
boundaries.  For decades this went unchanged, even as the District began to provide more services 
to a growing mountain community.  However, in 2010, LAFCO recommended and did expand the 
District’s sphere of influence to encompass, among other things, “ten parcels located within and 
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adjacent to the City of Hesperia.”  LAFCO acknowledged that the properties were already owned 
by the District and, further, that the District could later “annex these parcels and continue its public 
use” in order to effectuate “a cost savings measure,” which “would benefit from tax exempt status 
for the parcels and would not be subject to paying the ad valorem property tax.”(?)  Concluding 
that the sphere of influence update was warranted, LAFCO observed: “[The District] was 
envisioned to provide more than water or sewer service.  It was intended to become the focal 
government organization for the community.” 

The sphere of influence expansions received no objections from any party, and were 
approved by LAFCO.  LAFCO’s “Agenda Item #10: Service Reviews for the Lake Arrowhead 
Community (November 2010)” is attached hereto as Exhibit C.  Also attached is LAFCO’s 2010 
Resolution No. 3117 approving the sphere of influence expansions is attached hereto as Exhibit D. 

4. Annexation was Contemplated as a Viable Next Step in 2010 

LAFCO, in approving the sphere of influence expansion in 2010 to include the ten parcels 
that comprise the Hesperia Farms Property, made clear that such a sphere of influence extension 
could give rise to a future annexation in order to support the District’s continued public use and 
effectuate cost savings. 

5. Annexation Will Ensure the District’s Hesperia Farms Property, Sphere of 
Influence, and Responsibilities are More Accurately Reflected 

By annexing the Hesperia Farms Property, the District will better conform its boundaries 
with its sphere of influence, which will promote the District’s ability to carry out its role as “the 
focal government organization for the community” by improving its ability to make effective use 
of its Hesperia Farms Property. 

6. Annexation Will Result in Significant Cost Savings to the District 

By annexing the Hesperia Farms Property, the parcels will receive a new tax exempt status 
that will result in an immediate savings for the District going forward.  Because the Hesperia Farms 
Property will be annexed into the District, it will no longer be subject to other jurisdictions’ ad 
valorem property taxes. 

D. FISCAL IMPACT 

The net return from the Solar Project was estimated in 2020 to be $3,668,775 over 30 years.  
Moreover, as noted by LAFCO in 2010 and stated above, the parcels’ new tax exempt status will save 
the District money going forward.  It will no longer be subject to ad valorem property taxes. 

E. ENVIRONMENTAL IMPACT 

The Resolution is not subject to environmental review under the California Environmental 
Quality Act (“CEQA”) pursuant to Title 14 of the California Code of Regulations, sections 15319 
(Class 19, annexations of existing facilities and lots for exempt facilities), 15378 (not a project), and 
15061(b)(3) (common sense exemption where there is no potential for causing a significant effect on 
the environment).  The Hesperia Farms Property annexation would not result in any physical change 
to the environment because LACSD’s existing use of the Hesperia Farms Property for the discharge 
and percolation of treated effluent would continue. 
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Any potentially significant environmental effects related to the Solar Project, which will be 
constructed on approximately six acres of the Hesperia Farms Property, were previously analyzed 
under CEQA in the Final Initial Study and Mitigated Negative Declaration (“Final MND”) (State 
Clearinghouse No. 2015041074) as adopted by LACSD on December 15, 2015, in Resolution No. 
2015-14 and Addendum No. 1 to the Final MND adopted by LACSD on August 8, 2017, in 
Resolution No. 2017-15.  The Final MND and Addendum are attached hereto as Exhibits E and F, 
respectively.  No changes to the Project have been proposed, and therefore none of the circumstances 
described in Public Resources Code section 21166 or State CEQA Guidelines section 15162 have 
occurred—no supplemental or subsequent environmental review is required. 

F. ATTACHMENTS 

Exhibit A:  Resolution No. 2022-06 & Hesperia Farms Property – Map 
Exhibit B: Draft Application Packet 
Exhibit C: Local Agency Formation Commission County of San Bernardino – 

Agenda Item #10: Service Reviews for the Lake Arrowhead 
Community (November 2010) 

Exhibit D: Local Agency Formation Commission County of San Bernardino – 
Resolution No. 3117 (December 2010) 

Exhibit E: Final Initial Study and Mitigated Negative Declaration (State 
Clearinghouse No. 2015041074) 

Exhibit F: Addendum No. 1 to Final Initial Study and Mitigated Negative 
Declaration (State Clearinghouse No. 2015041074) 
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RESOLUTION NO. 2022-06 
 

A RESOLUTION OF APPLICATION BY THE BOARD OF DIRECTORS OF THE LAKE 
ARROWHEAD COMMUNITY SERVICES DISTRICT REQUESTING THE LOCAL 
AGENCY FORMATION COMMISSION FOR SAN BERNARDINO COUNTY TO 
INITIATE PROCEEDINGS FOR THE ANNEXATION OF APPROXIMATELY 370 
ACRES TO THE LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT, AS 
MORE SPECIFICALLY DESCRIBED BELOW, AND DETERMINING APPLICATION 
IS NOT SUBJECT TO ENVIRONMENTAL REVIEW UNDER THE CALIFORNIA 
ENVIRONMENTAL QUALITY ACT  

RECITALS 

WHEREAS, the Board of Directors (the “Board’) of the Lake Arrowhead Community 
Services District (“LACSD”) desires to initiate proceedings pursuant to the Cortese-Knox-
Hertzberg Local Government Reorganization Act of 2000, commencing with Section 56000 of the 
Government Code (the “Act”), for the annexation of approximately 370 acres in the City of 
Hesperia (the “Hesperia Farms Property”); and, 

WHEREAS, the boundaries of the Hesperia Farms Property are depicted in the 
corresponding map attached hereto as Exhibit A and by this reference incorporated herein; and, 

WHEREAS, LACSD is the owner of the Hesperia Farms Property, which area is 
consistent with its sphere of influence, as amended in 2010; and, 

WHEREAS, LACSD desires that its proposed annexation be subject to the standard terms 
and conditions imposed by the Local Agency Formation Commission for San Bernardino County 
(“LAFCO”); and, 

WHEREAS, LACSD desires to annex the Hesperia Farms Property to inter alia remove 
certain property tax obligations, facilitate the Hesperia Farms Solar Photovoltaic Proposal 
approved by LACSD on August 8, 2017 (“Solar Project”), reduce its significant energy costs and 
carbon emissions, continue its treatment and disposal of effluent into percolation ponds onsite, and 
further conform its boundaries to its sphere of influence. 

NOW THEREFORE, BE IT ORDAINED by the Board of Directors of the Lake 
Arrowhead Community Services District as follows:  

1. The Board hereby determines that adoption of this Resolution of Application is not 
subject to environmental review under the California Environmental Quality Act (“CEQA”) 
pursuant to Title 14 of the California Code of Regulations, sections 15319 (Class 19, annexations 
of existing facilities and lots for exempt facilities), 15378 (not a project), and 15061(b)(3) 
(common sense exemption where there is no potential for causing a significant effect on the 
environment).  The annexation of the Hesperia Farms Property would not result in any physical 
change to the environment because LACSD’s existing use of the Hesperia Farms Property would 
continue.  
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2 . Any potentially-significant environmental effects related to the Solar Project, 
which will be constructed on approximately six acres of the Hesperia Farms Property, were 
previously analyzed under CEQA in the Final Initial Study and Mitigated Negative Declaration 
(“Final MND”) (State Clearinghouse No. 2015041074) as adopted by LACSD on December 15, 
2015, in Resolution No. 2015-14 and Addendum No. 1 to the Final MND adopted by LACSD on 
August 8, 2017, in Resolution No. 2017-15.  LACSD does not propose any changes to the Solar 
Project.  None of the circumstances described in Public Resources Code section 21166 or State 
CEQA Guidelines section 15162 have occurred and thus no supplemental or subsequent 
environmental review is required.  

3. This Resolution of Application is hereby adopted and approved by the Board.  
LAFCO is hereby requested to take proceedings for the annexation of the Hesperia Farms Property, 
according to the terms and conditions stated above and in the manner provided by the Act. 

4. LACSD acknowledges and agrees to LAFCO’s requirement for imposing legal 
indemnification as outlined in Policy 3 of Chapter 2 of the Accounting and Financial Section of 
its Policy and Procedure Manual. 

5. LACSD’s General Manager is hereby authorized and directed to execute the 
necessary LAFCO documentation for LACSD’s annexation application of the Hesperia Farms 
Property, including the Application and Preliminary Environmental Description Form, Annexation 
Supplement Form, and all other necessary papers. 

6. That the Secretary to the Board shall certify to the passage and adoption of this 
Resolution of Application and is hereby authorized and directed to file, or cause to be filed, a 
certified copy of this Resolution of Application with LAFCO’s Executive Officer. 

7. The documents and materials that constitute the record of proceedings on which 
this determination has been based are located at LACSD, 27307 State Highway 189, Blue Jay, 
California 92317, and include, but are not limited to, all documents and materials relating to 
LACSD’s approval of the Solar Project, as well as LACSD’s June 23, 2020 determination in 
Resolution No. 2020-04 there is no feasible alternative to the Solar Project, rendering City of 
Hesperia zoning ordinances inapplicable under Government Code section 53096.  The custodian 
of these documents is LACSD’s General Manager.  

 

/// 

/// 

/// 

/// 

/// 
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The foregoing Resolution of Application was adopted at a Board of Directors of the Lake 
Arrowhead Community Services District meeting on May 24, 2022, by the following vote: 

AYES: 

NOES: 

ABSENT: 

ABSTAIN: 
 
 
                                                 ____________________________________ 

      President, Board of Directors 
      Lake Arrowhead Community Services District 
 
 
ATTEST: 
 
 
Clerk of the Board 
 
 
 
EXHIBIT A – DEPICTION OF HESPERIA FARMS PROPERTY 
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□ 

__________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

(FOR LAFCO USE ONLY) 

SAN BERNARDINO LAFCO 
APPLICATION AND PRELIMINARY 

ENVIRONMENTAL DESCRIPTION FORM 

INTRODUCTION: The questions on this form and its supplements are designed to obtain enough 
data about the application to allow the San Bernardino LAFCO, its staff and others to adequately assess 
the proposal. By taking the time to fully respond to the questions on the forms, you can reduce the 
processing time for your proposal. You may also include any additional information which you believe is 
pertinent. Use additional sheets where necessary, or attach any relevant documents. 

GENERAL INFORMATION 

1. NAME OF PROPOSAL: __________________________________________________________ 
Hesperia Farms Percolation Ponds and Solar Photovoltaic System 

NAME OF APPLICANT: Lake Arrowhead Community Services District 2. __________________________________________________________ 

APPLICANT TYPE: Landowner Local Agency 

Registered Voter Other________________________________ 

MAILING ADDRESS: 
P.O. Box 700 

Lake Arrowhead, California 92353 

336-7100 PHONE: (_____) 909 _______________________
336-7172 FAX: (_____) 909 _______________________
ccerri@lakearrowheadcsd.com E-MAIL ADDRESS: ____________________________________________________ 

3. GENERAL LOCATION OF PROPOSAL: ____________________________________________ 
Approximately 370 acres of vacant land located at 6727 Arrowhead Lake Road 
in the City of Hesperia, San Bernardino County. Please see Attachment for 
more information, including Assessor Parcel Numbers 

4. Does the application possess 100% written consent of each landowner in the subject territory? 
YES NO If YES, provide written authorization for change. 

5. Indicate the reason(s) that the proposed action has been requested. _______________________ 
Please see Attachment 

mailto:ccerri@lakearrowheadcsd.com
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□ 

__________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

(FOR LAFCO USE ONLY) 

LAND USE AND DEVELOPMENT POTENTIAL 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Total land area of subject territory (defined in acres): 
370 acres 

Current dwelling units within area classified by type (single-family residential, multi-family [duplex, 
four-plex, 10-unit], apartments) 
2 single-family residences (both abandoned) 

Approximate current population within area: 
0 

Indicate the General Plan designation(s) of the affected city (if any) and uses permitted by this 
designation(s): 
Rural Residential 

San Bernardino County General Plan designation(s) and uses permitted by this designation(s): 
Floodway 

Describe any special land use concerns expressed in the above plans. In addition, for a City 
Annexation or Reorganization, provide a discussion of the land use plan’s consistency with the 
regional transportation plan as adopted pursuant to Government Code Section 65080 for the 
subject territory: 
Please see Attachment 

Indicate the existing use of the subject territory. 
The Hesperia Farms Property is vacant land. It lies within the Mojave River watershed at 
the northern base of the San Bernardino mountains. LACSD uses it to discharge and 
percolate treated effluent into the Mojave River groundwater basin. San Bernardino 
County designates the common land use on each parcel as "electrical facility" 

What is the proposed land use? 

LACSD desires to continue its use of the percolation ponds while also moving 
forward with the construction of the Solar Project on a six-acre portion near the 
Hesperia Farms Property's southern border 

Will the proposal require public services from any agency or district which is currently operating at 
or near capacity (including sewer, water, police, fire, or schools)? YES NO  If YES, please 
explain. 
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□ 
□ 
□ 

□ 
□ 

__________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

(FOR LAFCO USE ONLY) 

8. 

9. 

1. 

2. 

3. 

4. 

On the following list, indicate if any portion of the territory contains the following by placing a 
checkmark next to the item: 

Agricultural Land Uses Agricultural Preserve Designation 

Williamson Act Contract Area where Special Permits are Required 

Any other unusual features of the area or permits required: _________________________ 
N/A 

Provide a narrative response to the following factor of consideration as identified in §56668(p): 
The extent to which the proposal will promote environmental justice. As used in this subdivision, 
"environmental justice" means the fair treatment of people of all races, cultures, and incomes with 
respect to the location of public facilities and the provision of public services: 

Please see Attachment 

ENVIRONMENTAL INFORMATION 

Provide general description of topography. ____________________________________________ 

Arid, vacant, high desert land at the northern base of the San Bernardino 
mountains, adjacent to the Mojave River 

Describe any existing improvements on the subject territory as % of total area. 

0Residential ________________% Agricultural ________________% 0 
100 

0Commercial ________________% Vacant ________________% 

00Industrial ________________% Other ________________% 

Describe the surrounding land uses: 

NORTH ___________________________________________________________Hesperia Lakes Park 
Mojave River/ vacant land (percolation ponds) 

EAST ___________________________________________________________ 

San Bernardino mountains SOUTH ___________________________________________________________ 

WEST ___________________________________________________________Arrowhead Lake Road 

Describe site alterations that will be produced by improvement projects associated with this 
proposed action (installation of water facilities, sewer facilities, grading, flow channelization, etc.). 

Please see Attachment 
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□ 

□ 

__________________________ 

______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

C TIFICATI

(FOR LAFCO USE ONLY) 

5. Will service extensions accomplished by this proposal induce growth on this site? YES 
NO Adjacent sites?  YES  NO Unincorporated  Incorporated 

Two parcels - 0433-203-03 and 0433-203-04 - are in an unincorporated area of 
San Bernardino County 

6. Are there any existing out-of-agency service contracts/agreements within the area? YES 
NO If YES, please identify. 

7. Is this proposal a part of a larger project or series of projects? YES NO If YES, please 
explain. 

NOTICES 

Please provide the names and addresses of persons who are to be furnished mailed notice of the hearing(s) 
and receive copies of the agenda and staff report. 

NAME ___________________________________ TELEPHONE NO. ________________________ 

ADDRESS: 

NAME ___________________________________ TELEPHONE NO. ________________________ 

ADDRESS: 

NAME ___________________________________ TELEPHONE NO. ________________________ 

ADDRESS: 

ER ONCERTIFICATION 

Lake Arrowhead Community Services DistrictAs a part of this application, the City/Town of _________________, or the ________________________ 
District/Agency, ____________________ (the applicant) and/or the _____________________ (real party in 
interest - landowner and/or registered voter of the application subject property) agree to defend, indemnify, 
hold harmless, promptly reimburse San Bernardino LAFCO for all reasonable expenses and attorney fees, 
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__________________________ 

_____________________________________________________ 

_____________________________________________________ 

(FOR LAFCO USE ONLY) 

and release San Bernardino LAFCO, its agents, officers, attorneys, and employees from any claim, action, 
proceeding brought against any of them, the purpose of which is to attack, set aside, void, or annul the 
approval of this application or adoption of the environmental document which accompanies it. 

This indemnification obligation shall include, but not be limited to, damages, penalties, fines and other costs 
imposed upon or incurred by San Bernardino LAFCO should San Bernardino LAFCO be named as a party 
in any litigation or administrative proceeding in connection with this application. 

As the person signing this application, I will be considered the proponent for the proposed action(s) and will 
receive all related notices and other communications. I understand that if this application is approved, the 
Commission will impose a condition requiring the applicant and/or the real party in interest to indemnify, 
hold harmless and reimburse the Commission for all legal actions that might be initiated as a result of that 
approval.  

I hereby certify that the statements furnished above and in the attached supplements and exhibits present 
the data and information required for this initial evaluation to the best of my ability, and that the facts, 
statements, and information presented herein are true and correct to the best of my knowledge and belief. 

DATE _______________________ _____________________________________________________ 
SIGNATURE 

Lake Arrowhead Community Services District 
Printed Name of Applicant or Real Property in Interest 

(Landowner/Registered Voter of the Application Subject Property) 

General Manager 
Title and Affiliation (if applicable) 

PLEASE CHECK SUPPLEMENTAL FORMS ATTACHED: 
ANNEXATION, DETACHMENT, REORGANIZATION SUPPLEMENT 
SPHERE OF INFLUENCE CHANGE SUPPLEMENT 
CITY INCORPORATION SUPPLEMENT 
FORMATION OF A SPECIAL DISTRICT SUPPLEMENT 
ACTIVATION OR DIVESTITURE OF FUNCTIONS AND/OR SERVICES FOR SPECIAL 
DISTRICTS SUPPLEMENT 

KRM-Rev. 8/19/2015 
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Lake Arrowhead Community Services District 

Hesperia Farms Property – Application and Preliminary Environmental Description Form 

Attachment 

General Information 

3. Assessor Parcel Numbers 

o 0397-013-03 

o 0397-013-04 

o 0397-013-05 

o 0397-013-17 

o 0397-013-18 

o 0397-013-19 

o 0397-013-20 

o 0397-013-21 

o 0397-013-22 

o 0433-171-72 

o 0433-171-74 

o 0433-203-03 

o 0433-203-04 

5. District and Hesperia Farms Background. Lake Arrowhead Community Services 
District (the “District”) is located atop the San Bernardino Mountains. At 5,100 feet above sea 
level, it serves approximately 8,000 water customers and 10,500 wastewater customers within the 
Lake Arrowhead community, from Rim Forest to Deer Lodge Park to Cedar Glen. The District 
operates two water treatment plants, 19 water pumping stations, two wastewater treatment plants, 
21 wastewater pumping stations, 20 reservoir tanks and several hundred miles of pipelines. It was 
formed in 1978 by residents of Lake Arrowhead to purchase the privately-owned water system 
servicing Arrowhead Woods and the surrounding communities. 

Over the years, the District’s service area was expanded several times, most significantly 
through the annexation of the Lake Arrowhead Sanitation District (the “Sanitation District”), 
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which added wastewater services to the District’s portfolio. In 1976, the Sanitation District had 
acquired a 350-acre property located at 6727 Arrowhead Lake Road (the “Hesperia Farms 
Property”) in the City of Hesperia (the “City”) for disposing treated effluent, and the District 
acquired title to the same through annexation of the Sanitation District. The District recently 
acquired two nearby vacant parcels in the Mojave River, which it intends to use for wastewater 
storage and percolation, bringing the total acreage of the Hesperia Farms Property up to 
approximately 370. 

The Hesperia Farms Property lies at the base of the northern side of the San Bernardino 
Mountains. The District treats wastewater at its Willow Creek and Grass Valley treatment plants, 
respectively, and disposes of the wastewater in the Hesperia Farms Property’s percolation ponds, 
which allows it to percolate into the Mojave River groundwater basin. The Hesperia Farms 
Property contains 150 acres of irrigation area in which the effluent is used to fill approximately 
200 acres of percolation ponds. Approximately 1,500 acre-feet of sewage is treated by the District 
annually and deposited in the Hesperia Farms Property’s percolation ponds. The District has the 
legal authority to treat and dispose of wastewater in the same manner as a sanitary district pursuant 
to Government Code section 61100(b). 

The District has intended to annex the Hesperia Farms Property for decades. In fact, in 
2010, at the District’s request, the Local Agency Formation Commission for San Bernardino 
County (“LAFCO”) expanded the District’s sphere of influence (which, to that point, had been 
coterminous with its water and wastewater service area) to include the Hesperia Farms Property. 
In its report recommending the change, LAFCO staff found: 

The properties are owned by [the District] which it uses for effluent 
disposal and agricultural production. Since the territory is outside 
the boundaries of the District it pays ad valorem property taxes. As 
a cost savings measure, if [the District] were to annex these parcels 
and continue its existing use, it could file for removal from the tax 
roll as an exempt property and eliminate the financial obligation for 
payment of ad valorem property tax. 

The report further stated, “[The District] was envisioned to provide more than water and 
sewer service. It was intended to become the focal government organization for the community.” 
Receiving no objections from any party (including the City), LAFCO expanded the District’s 
sphere of influence to include the Hesperia Farms Property. 

The District intends to continue its water percolation activities at the Hesperia Farms 
Property. Despite ongoing efforts to reduce energy consumption from its operation and facilities, 
the energy required to pump water and wastewater up and down the mountain has led the District 
to have some of the highest energy usage in the nation on a per-water-unit basis. The District wants 
to address this issue through investment in renewable energy, which is consistent with the United 
States Bureau of Reclamation’s (the “USBR”) recommendations for the Hesperia Farms Property 
and the State’s aggressive goals to reduce greenhouse gas emissions. To that end, the District now 
seeks to annex the Hesperia Farms Property for use not only as percolation ponds but solar energy 
facilities as well. 
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USBR Study, RES-BCT Program, and SunPower Proposal. In 2007 and 2010, Congress 
authorized the USBR to conduct a study to evaluate potential water, wastewater and alternative 
energy solutions to meet the District’s needs (the “USBR Study”). The USBR Study concluded 
that water supply demands are projected to increase from existing levels and exceed the District’s 
available water supply sources by 2030. The District seeks to develop solar energy to offset project 
costs and energy requirements associated with the current and projected water and wastewater 
demands. 

A SunPower Corporation evaluation of the Hesperia Farms Property indicated that it is a 
prime location for solar development (e.g., a proposed installation of a SunPower TO Tracker 
Ground System with a system size of 800 kW). Capital costs, utility inflation, photovoltaic 
degradation, and other factors were detailed therein. The USBR Study evaluated multiple 
alternatives for improvements to the District’s facilities and options for offsetting energy costs. As 
part of the USBR Study, an environmental constraints analysis was prepared that documented the 
environmental settings of the various alternatives and provided an analysis of the potential 
constraints of each alternative. The study concluded that the Hesperia Farms Property has “high 
potential for a solar installation” and “[a]ssuming [SunPower’s] calculations are correct and valid, 
a full evaluation of the site’s potential solar development should be conducted.” 

After several years of additional research by the District, it was determined that the highest 
economic return and the fewest negative impacts would result from locating a solar facility at the 
Hesperia Farms Property. The District spent 2014 and 2015 considering alternative locations, 
designs, and financial options for a solar project to offset significant energy costs associated with 
its facilities and operations, as well as conducting environmental review. Ultimately, the District 
opted for the design, construction and installation of an approximately six-acre solar system on a 
portion of the Hesperia Farms Property (the “Solar Project”). 

Based on recommendations from the ad hoc committee formed by the District to analyze 
solar options, the District determined that the State’s Local Government Renewable Energy Self 
Generation Bill Credit Transfer (RES-BCT) Program in Public Resources Code section 2830 was 
ideally suited for the Solar Project. The RES-BCT program allows a special district to use raw land 
for generation facilities and then apply a credit for the energy created by those facilities to other 
locations where the District uses the energy. It is intended to address the fact there is often not 
enough usable land where a local agency uses electricity for an economically-viable solar system.  
There is a statewide program limit of 250 megawatts (MW) and utilities are only required to offer 
service under the tariff until they reach their proportionate share of the program. Southern 
California Edison’s (“SCE”) limit is 123.8 MW. 

In 2015, the District held multiple public hearings and secured financing for the Solar 
Project. It entered into a standard Rule 21 Generator Interconnection Agreement for Exporting 
Generating Facilities with SCE to interconnect the District’s solar facilities to the electrical grid 
distribution system under the RES-BCT Program. The District paid for all necessary upgrades to 
the proposed Interconnection Facilities—a sum ultimately totaling $307,530. The District 
considered two programs to utilize the RES-BCT tariff: ownership and a Power Purchase 
Agreement (“PPA”), which is essentially a lease of the solar equipment. Although the upfront costs 
were higher, the District would realize a greater financial return with ownership rather than the 
PPA. The District awarded an Energy Services Agreement and related contracts to SunPower to 
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design, construct, and install the Solar Project, conditioned upon completion of environmental 
review. 

SunPower is an American energy company that specializes in the design and manufacture 
of crystalline silicon photovoltaic cells and solar panels based on an all-back-contact solar cell 
invented at Stanford University. The company is majority owned by Total, the fourth largest 
publicly-listed energy company in the world. By partnering with SunPower, the District would 
ensure it is utilizing the latest technology available. 

Land Use and Development Potential 

5. The District is not aware of any land use concerns related to the continued used of 
the Hesperia Farms Property for its percolation ponds. With respect to the Solar Project, the 
District has determined that it is exempt from the City’s zoning ordinance regulating solar energy 
systems. This determination was recently upheld by the San Bernardino County Superior Court 
after years of litigation brought by the City. 

Original Site for Solar Project. More specifically, in December 2015, the District adopted 
an Initial Study and Mitigated Negative Declaration under the California Environmental Quality 
Act (“CEQA”) and approved the Solar Project at the Hesperia Farms Property (the “Original 
Site”). The District also determined the Solar Project qualified for an absolute exemption from 
City zoning for facilities generating electrical energy under Government Code section 53091 and 
that the exception to the absolute exemption for “transmission” of electrical energy did not apply. 
Alternatively, the District found that the Solar Project fell under the qualified exemption from City 
zoning under Government Code section 53096 for facilities involving the “transmission” of 
electrical energy where there is no feasible alternative to the local agency’s proposal.   

In February 2016, the City filed a petition for writ of mandate challenging, among other 
things, the District’s determination that the Solar Project at the Original Site was exempt under the 
absolute exemption and the qualified exemption. Ultimately, the Court of Appeal confirmed that 
the Solar Project does not have to be integral to the District’s water and sewer operations for the 
exemptions to apply. (City of Hesperia v. Lake Arrowhead Community Services District (2019) 37 
Cal.App.5th 734, 759.) But the Court of Appeal also found the Solar Project involves 
“transmission” of electrical energy within the meaning of the exception to the absolute exemption, 
rendering the absolute exemption inapplicable. (Ibid.) 

The Court of Appeal explained, “[W]e are not troubled by the possibility that the absolute 
exception in section 53091(e) may never apply to the location or construction of electrical energy 
facilities. In the same legislation that first amended section 53091 to include the exception to the 
exemption, the Legislature also enacted section 53096(a), which provides a qualified exemption 
to a local government’s land use regulations under certain conditions.” (City of Hesperia, supra, 
37 Cal.App.5th at p. 757.) Nonetheless, the Court of Appeal found there was not substantial 
evidence in the District’s administrative record demonstrating “there is no feasible alternative” to 
the Solar Project, as required under the qualified exemption in Government Code section 53096. 
The Court found the evidence in the record “supports a finding that the Project Site is a good 
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location for the Solar Project” but did not “contain any evidence of an alternative location for the 
Solar Project (or evidence that no alternative exists).” 

Alternative Site for Solar Project. The Original Site for the Solar Project was to be located 
in the southern portion of the Hesperia Farms Property. During a nine month stay of the appeal to 
allow for settlement, the District submitted an application for a General Plan amendment (from 
Rural Residential, with a minimum lot size of 2.5 acres, to Public) and a conditional use permit 
under the City’s zoning ordinance for an alternative site for the Solar Project located 660 feet to 
the north of the southern property line on the Hesperia Farms Property (“Alternative Site”). The 
City’s zoning ordinance allows solar farms only in nonresidential and nonagricultural designed 
properties with approval of a conditional use permit. Also, solar farms are not permitted within 
660 feet of any agricultural or residentially designated property. The General Plan Amendment 
would have allowed the Solar Project to be placed on, and surrounded by, public-designated land 
at least 660 feet away from the adjacent residentially designated property. 

The Alternative Site is the same in design and layout, but it requires additional trenching 
to install electrical conduit to connect the site to the SCE facilities along the southern boundary of 
the property. In August 2017, the District adopted an Addendum to the Mitigated Negative 
Declaration for the Alternative Site under CEQA and approved the Alternative Site. The District 
determined the change from the Original Site to the Alternative Site would not result in any new 
significant environmental effects triggering the need for further environmental review and filed a 
Notice of Determination. Despite the Planning Commission’s recommendation to approve the 
Alternative Site, in 2018 the City Council denied the District’s application because it was 
“inconsistent with the goals and policies of the General Plan” and would be more “comparable to, 
and compatible with commercial and industrial uses.” 

Given the City’s continued opposition to the Solar Project and the guidance from the Court 
of Appeal on the criteria the District must satisfy under Government Code section 53096, the 
District embarked on further investigation and evaluation of alternatives to offset its energy costs. 
For the Original Site, the District did not retain a consultant to prepare a formal evaluation of 
feasible alternatives and instead relied on the findings in its resolution and materials submitted by 
SunPower. (City of Hesperia, supra, 37 Cal.App.5th at pp. 763-764.) In contrast, in 2019-2020, 
experts were retained to prepare two technical reports: (1) Technical Memorandum for Feasibility 
Evaluation of Potential Photovoltaic System Sites by Tidewater Incorporated, dated May 2020 and 
(2) RES-BCT Project Review by Sage Energy Consulting, Inc., dated April 2020. Relying on these 
expert reports, District staff documented their additional investigation of alternatives to the Solar 
Project on the Alternative Site in a standalone, robust report entitled Lake Arrowhead Community 
Services District – Alternatives to Proposed Solar Photovoltaic System on Hesperia Farms 
Property, dated May 2020 (the “Alternatives Report”). (See, Exhibit 1) 

In sum, the Alternatives Report concluded the return to the District for the Solar Project at 
the Hesperia Farms Property would be approximately $6.8 million over 30 years (with a net 
savings of $3.67 million after the cost of capital to build the Solar Project is taken into account). 
The estimated average annual electricity cost savings from a 939.6 kW-DC RES-BCT generating 
account at the Hesperia Farms Property would be approximately $160,700, or 29 percent of the 
District’s annual electricity costs. By comparison, the closest comparable site owned by the 
District for a 365 kW-DC single-axis tracking PV system would provide less than $37,000 of 
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annual savings (6.5 percent of the District’s annual energy costs), only 25 percent of the annual 
energy costs savings projected for the Solar Project. The Alternatives Report therefore concluded 
the Hesperia Farms Property is the only feasible solar PV site under District control that would 
provide a substantial reduction in energy costs.1

 On June 23, 2020, at a regularly-held public meeting, the District’s Board of Directors 
unanimously adopted Resolution No. 2020-04 determining there is no feasible alternative to the 
Proposal, rending the City’s zoning ordinance inapplicable to the Alternative Site approved by the 
District in 2017 under Government Code section 53096. (See, Exhibit 2). The District provided a 
copy of its resolution to the City within ten days after the June 23, 2020 hearing (per the 
requirements of Government Code section 53096) and then filed a Notice of Determination under 
CEQA on July 2, 2020. 

In September 2020, the City filed a Petition for Writ of Mandate and Complaint entitled 
City of Hesperia v. Lake Arrowhead Community Services District et al., San Bernardino Superior 
Court, Case No. CIVDS 2019176, challenging the District’s June 2020 determination that there is 
no feasible alternative to the Hesperia Farms solar project, rendering the City’s zoning ordinances 
inapplicable under Government Code section 53096.2 The first cause of action in the Petition 
claims that because the Hesperia Farms Property is not located within the “geographical boundary” 
of the District it is ineligible for the RES-BCT Program under Public Utilities Code section 2830. 
The second cause of action in the Petition is brought under CEQA, Public Resources Code section 
21000 et seq. The City’s third cause of action alleges there is no substantial evidence to support 
the District’s determination that there is no feasible alternative to the Solar Project under 
Government Code section 53096. The City sought a writ of mandate directing the District not to 
proceed with the Solar Project (or comply with CEQA and the City’s zoning ordinance) and 
injunctive relief pending trial in the event that it does. A copy of the parties’ briefing on the merits 
of the action is attached hereto. (See, Exhibit 3.) 

On September 16, 2021, the trial court issued its final ruling, which denied the City’s 
Petition for Writ of Mandate in full. While the court found the City’s arguments under the 
Government Code and CEQA unpersuasive, it found that the Solar Project site is not within the 
“geographical boundary” of the District and therefore does not qualify for the RES-BCT Program. 
Nonetheless, the court found that the City is barred from making this argument under the doctrine 
of laches, given the City’s awareness of the facts underlying the claim since the inception of the 
project in 2014 and delay in properly raising it before the court. Judgment was entered in favor of 
the District on March 8, 2022. (See, Exhibit 4.) The City appealed the trial court’s ruling, which is 
currently being briefed in the Court of Appeal. While the District is confident in its position on 
appeal, annexation of the Hesperia Farms Property would moot the City’s argument that Hesperia 
Farms Property is not eligible for the RES-BCT Program. 

1 Had the District been able to lock into the RES-BCT rate schedule available in 2015, when it 
approved the Original Site, the cost savings would be closer to 60%. 
2 The lawsuit also names SunPower Corporation (who has been retained by the District to construct 
the Solar Project), Southern California Edison (“SCE”), and Stifel, Nicolaus & Company as Real 
Parties in Interest.  SCE and Stifel disclaimed their interests and were dismissed from the action. 
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9. The Hesperia Farms Property is vacant land, with only a few abandoned buildings and no 
people residing thereon. It is located at the northern base of the San Bernardino Mountains, near 
the Mojave River, and has been used by the District to store treated wastewater for nearly 50 years. 
The District wishes to annex the Hesperia Farms Property for the reasons asserted by LAFCO in 
determining it should be part of the District’s sphere of influence. Annexation could also facilitate 
the Solar Project, which would substantially reduce the District’s energy costs for the benefit of 
its ratepayers. The abandoned buildings are outside the footprint of both the percolation ponds and 
the Solar Project and will not be affected in any way by the annexation; moreover, at its May 24, 
2022 Board meeting, the District awarded a contract for the removal of the buildings. The 
annexation would result in minimal impacts to adjacent land uses. 

Environmental Information 

4. The District’s continuing use of the Hesperia Farms Property for its percolation 
ponds, regardless of whether the Hesperia Farms Property is annexed, is not a physical change to 
the environment within the purview of CEQA. (State CEQA Guidelines, § 15378.) Further, 
annexation to a special district of areas containing existing public or private structures developed 
to the density allowed by current zoning is exempt from environmental review under Class 19, 
State CEQA Guidelines section 15319.  

Please see the above discussion under Land Use and Development Potential (No. 5) 
regarding CEQA compliance for the District’s approval of the Solar Project. The Solar Project was 
previously analyzed under CEQA in a Final Initial Study and Mitigated Negative Declaration 
(Original Site) and a subsequent Addendum (Alternative Site), which recognized the District’s 
percolation ponds as an existing use on the Hesperia Farms Property as part of the environmental 
setting. 

No legal challenges were filed under CEQA against the Original Site or the Alternative 
Site where the Solar Project would be located. The Final MND and Addendum are presumed valid 
under Public Resources Code sections 21080.1 and 21167.2 and State CEQA Guidelines section 
15231. Additionally, in July 2020, the trial court found no further environmental review was 
required when the District determined there is no feasible alternative to the Solar Project under 
Government Code section 53096.  
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(FOR LAFCO USE ONLY) 

SUPPLEMENT 
ANNEXATION, DETACHMENT, REORGANIZATION PROPOSALS 

INTRODUCTION: The questions on this form are designed to obtain data about the specific 
annexation, detachment and/or reorganization proposal to allow the San Bernardino LAFCO, its staff 
and others to adequately assess the proposal. You may also include any additional information 
which you believe is pertinent. Use additional sheets where necessary, and/or include any relevant 
documents. 

1. Please identify the agencies involved in the proposal by proposed action: 

ANNEXED TO DETACHED FROM 
__________________________Lake Arrowhead Community ___________________________City of Hesperia 
Services District 

2. For a city annexation, State law requires pre-zoning of the territory proposed for annexation.  Provide a 
response to the following: 

a. Has pre-zoning been completed?  YES NO 
b. If the response to “a” is NO, is the area in the process of pre-zoning?  YES NO 

Identify below the pre-zoning classification, title, and densities permitted. If the pre-zoning process is 
underway, identify the timing for completion of the process. 
N/A 

3. For a city annexation, would the proposal create a totally or substantially surrounded island of 
unincorporated territory? 
YES NO  If YES, please provide a written justification for the proposed boundary 
configuration. 
N/A 

4. Will the territory proposed for change be subject to any new or additional special taxes, any 
new assessment districts, or fees? 

No 
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__________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

5. 

6. 

7. 

8. 

(FOR LAFCO USE ONLY) 

Will the territory be relieved of any existing special taxes, assessments, district charges or 
fees required by the agencies to be detached? 

Yes. LACSD will no longer be subject to ad valorem property taxes for the Hesperia 
Farms Property 

If a Williamson Act Contract(s) exists within the area proposed for annexation to a City, please provide 
a copy of the original contract, the notice of non-renewal (if appropriate) and any protest to  the contract 
filed with the County by the City. Please provide an outline of the City’s anticipated actions with regard 
to this contract. 
N/A 

Provide a description of how the proposed change will assist the annexing agency in 
achieving its fair share of regional housing needs as determined by SCAG. 

The Hesperia Farms Property is vacant land used by LACSD to discharge and percolate treated 
effluent into the Mojave River groundwater basin. With the exception of two abandoned single-
family homes, there are no residences thereon. The County designates the land as "Floodway," 
given its close proximity to the Mojave River, and the land use is identified as "electrical facility." 
Thus, at this time, LACSD does not foresee any present or future housing on the Hesperia 
Farms Property 

PLAN FOR SERVICES: 

For each item identified for a change in service provider, a narrative “Plan for Service” 
(required by Government Code Section 56653) must be submitted. This plan shall, at a 
minimum, respond to each of the following questions and be signed and certified by an official 
of the annexing agency or agencies. 

A. A description of the level and range of each service to be provided to the affected 
territory. 

B. An indication of when the service can be feasibly extended to the affected territory. 

C. An identification of any improvement or upgrading of structures, roads, water or sewer 
facilities, other infrastructure, or other conditions the affected agency would impose 
upon the affected territory. 

D. The Plan shall include a Fiscal Impact Analysis which shows the estimated cost of 
extending the service and a description of how the service or required improvements 
will be financed. The Fiscal Impact Analysis shall provide, at a minimum, a five (5)-
year projection of revenues and expenditures. A narrative discussion of the sufficiency 
of revenues for anticipated service extensions and operations is required. 
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__________________________ 

_____________________________________________________ 

_____________________________________________________ 

(FOR LAFCO USE ONLY) 

E. An indication of whether the annexing territory is, or will be, proposed for inclusion 
within an existing or proposed improvement zone/district, redevelopment area, 
assessment district, or community facilities district. 

F. If retail water service is to be provided through this change, provide a description of 
the timely availability of water for projected needs within the area based upon factors 
identified in Government Code Section 65352.5 (as required by Government Code 
Section 56668(k)). 

CERTIFICATION 

Lake Arrowhead Community Services DistrictAs a part of this application, the City/Town of _________________, or the ________________________ 
District/Agency, ____________________ (the applicant) and/or the _____________________ (real party in 
interest - landowner and/or registered voter of the application subject property) agree to defend, indemnify, hold 
harmless, promptly reimburse San Bernardino LAFCO for all reasonable expenses and attorney fees, and 
release San Bernardino LAFCO, its agents, officers, attorneys, and employees from any claim, action, 
proceeding brought against any of them, the purpose of which is to attack, set aside, void, or annul the approval 
of this application or adoption of the environmental document which accompanies it. 

This indemnification obligation shall include, but not be limited to, damages, penalties, fines and other costs 
imposed upon or incurred by San Bernardino LAFCO should San Bernardino LAFCO be named as a party in 
any litigation or administrative proceeding in connection with this application. 

As the person signing this application, I will be considered the proponent for the proposed action(s) and will 
receive all related notices and other communications. I understand that if this application is approved, the 
Commission will impose a condition requiring the applicant and/or the real party in interest to indemnify, hold 
harmless and reimburse the Commission for all legal actions that might be initiated as a result of that approval. 

As the proponent, I acknowledge that annexation to the City/Town of ______________________ or the 
____________________ District/Agency may result in the imposition of taxes, fees, and assessments existing Lake Arrowhead Community Services District 

within the (city or district) on the effective date of the change of organization. I hereby waive any rights I may 
have under Articles XIIIC and XIIID of the State Constitution (Proposition 218) to a hearing, assessment ballot 
processing or an election on those existing taxes, fees and assessments. 

I hereby certify that the statements furnished above and the documents attached to this form present the data 
and information required to the best of my ability, and that the facts, statements, and information presented 
herein are true and correct to the best of my knowledge and belief. 

DATE _________________ _________________________________________________ 
SIGNATURE 

Lake Arrowhead Community Services District 
Printed Name of Applicant or Real Property in Interest

 (Landowner/Registered Voter of the Application Subject Property) 

General Manager 
Title and Affiliation (if applicable) 

/REVISED: krm – 8/19/2015 
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LOCAL AGENCY FORMATION COMMISSION 

COUNTY OF SAN BERNARDINO 

215 North D Street, Suite 204, San Bernardino, CA 92415-0490 
(909) 383-9900 Fax (909) 383-9901 

E-MAIL: lafco@lafco.sbcounty.gov 
www.sbclafco.org 

DATE: NOVEMBER 30, 2010 

FROM: KATHLEEN ROLLINGS-McDONALD, Executive Officer 
SAMUEL MARTINEZ, Senior LAFCO Analyst 
MICHAEL TUERPE, LAFCO Analyst 

TO: LOCAL AGENCY FORMATION COMMISSION 

SUBJECT: Agenda Item # 10: Service Reviews for the Lake Arrowhead Community 

INITIATED BY: San Bernardino Local Agency Formation Commission 

INTRODUCTION 

The Lake Arrowhead community is located in the mountain region of the County and 
includes most of the Lake Arrowhead Community Plan area (designated by the County 
General Plan) situated along State Highways 18, 173, and 189. Within the general Lake 
Arrowhead community are the unincorporated areas known as Rimforest, Twin Peaks, Blue 
Jay, Crest Park (Meadowbrook), Skyforest, Cedar Glen, Deer Lodge Park, and Lake 
Arrowhead. Geographical features include Lake Arrowhead, Grass Valley Lake, and 
Papoose Lake. Historical monuments include Indian Rock Camp, Daley Canyon 
Monument, and 101 Mile Scenic Highway Monument. 

Agenda Item 8 on this month’s agenda discusses road maintenance and snow removal 
throughout the Mountain region and includes service reviews for the road agencies in the 
Lake Arrowhead community. Reviews for the agencies in the Lake Arrowhead community 
that provide road and/or snow removal service are included in a separate report -- Agenda 
Item 8 -- which is intended to be read in conjunction with this report. These agencies 
include: 

County Service Area 59 
County Service Area 69 
County Service Area 70 Zones R-4, R-7, R-13, R-22, R-35, R-40, R-46 

Agenda Item 9 on this month’s agenda discusses the interplay of services between the 
Crest Forest and Lake Arrowhead communities to include streetlights and fire protection. 
Additionally, that report provides staff’s recommendation in defining the boundary between 

www.sbclafco.org
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the Crest Forest and Lake Arrowhead communities. Reviews for the agencies that 
considerably cross between these two communities are included in that separate report 
which is intended to be read in conjunction with this report. These agencies include County 
Service Area 54 (streetlights) and Crest Forest Fire Protection District. County Service 
Area SL-1 (streetlights – Lake Arrowhead portion) is included in Agenda Item 9 due to its 
unique nature as CSA SL-1 is associated with the Valley region of the county. 

This report contains service reviews and sphere of influence updates for the remainder of 
the agencies within the Lake Arrowhead community. These agencies are: 

Lake Arrowhead Community Services District 
County Service Area 70 Zone CG (water) 
County Service Area 70 Zone D-1 (flood control/dam [construction and maintenance] 
and park and recreation) 

The San Bernardino County Fire Protection District Service Zone PM-1 exists as a 
funding mechanism for paramedic service in the Lake Arrowhead community. The 
sphere of influence proposal for the reorganization of County Fire, LAFCO 3001, 
included a service review for the former county service areas and zones that 
provided fire protection. Therefore, a service review for County Fire Service Zone 
PM-1 (CSA 70 PM-1 as it predecessor) is not provided in this report. 

This report is organized as follows: 

Community Discussion – to include community history and recommendations on 
modifications to the Lake Arrowhead Community Services District sphere of 
influence 

LAFCO 3110 - Service Review and Sphere of Influence Update for 
Lake Arrowhead Community Services District 

Service Reviews 

o County Service Area 70 Zone D-1 (dam maintenance and park and 
recreation) 

o County Service Area 70 Zone CG (Cedar Glen – water and roads) 

o City of Big Bear Lake Department of Water and Power, Alpine Water 
Users Association and Arrowhead Villas Mutual (major private retail water 
entities) 

2 
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COMMUNITY HISTORY 

The following provides a historical perspective of the community. The first section is a 
narrative history and includes information from the Lake Arrowhead Community Services 
District website1, the Department of Water Resources2, Crestline-Lake Arrowhead Water 
Agency website3, materials submitted from Lake Arrowhead Community Services District, 
and the Lake Arrowhead Community Plan4, unless otherwise cited. 

The first white settlers arrived in Little Bear Valley (now known as Lake Arrowhead) 
in the 1820s. At that time, a small number of Paiute Indians, a warlike tribe, used 
the mountains for their hunting grounds. Likewise, a more peaceful tribe of Indians, 
the Serranos, lived in nearby Bear Valley, an area now known as Rock Camp, on the 
north side of the mountain. 

In 1851, logging from Waterman Canyon to the crest of the San Bernardino 
Mountains began. By 1854 the San Bernardino Mountains were a main source of 
lumber for Southern California and small communities formed in the mountains. In 
the 1860s, as the area attracted settlers into the valley, there was heavy demand on 
the lumber mills that were scattered across the mountain top. 

In 1891, a group of investors implemented a plan to contain the water draining into 
the Little Bear Valley as a part of a larger irrigation project. The Arrowhead 
Reservoir Company was formed and the company commenced construction of a 
dam at the east end of Little Bear Valley. 

Further development occurred due to the construction of the 101-mile Rim of the 
World Highway in 1915 and Arrowhead Village in 1921. Post-WWII development 
ensued and resulted in a population boom for the area. As a result of a court 
decision which prevented delivery of the stored water to customers outside the 
natural watershed area, the Arrowhead Reservoir and Power Company ceased 
operations in 1921. 

The Arrowhead Lake Company, a corporation formed by a group of Los Angeles 
businessmen, bought Little Bear Lake and the surrounding properties (approximately 
4,800 acres) and changed the name to Lake Arrowhead and Arrowhead Woods 
respectively (deriving the name from the rock formation in the form of an arrowhead 
on the face of the San Bernardino Mountain, near Arrowhead Hot Springs). The 
company's plan was to develop the man-made lake into a summer resort with 
residential development. 

1 Lake Arrowhead Community Services District. website. Accessed 11 August 2010. Last update unknown. 
http://www.lakearrowheadcsd.com/Index.aspx.
2 California Department of Water Resources. Bulletin 119-19. “The Feasibility of Serving the Crestline-Lake 
Arrowhead Water Agency Area from the State Water Project”. 1965. 
3 Spindler, Jennifer. Untitled. Excerpt from project at California State University San Bernardino Water Resources 
Institute. Undated. As accessed from the CLAWA website on 27 April 2010. Last update unknown. 
www.clawa.org.
4 County of San Bernardino. 2007 General Plan. Lake Arrowhead Community Plan. Adopted 13 March 2007. 
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In 1960, the Lake Arrowhead Development Corporation (LADC) assumed control 
and built the present 18-hole golf course and club house, subdivided 18 residential 
tracts, and purchased an additional 120 acres of land. A water filtration plant was 
built to filter domestic water supplied to the Arrowhead Woods residences. 

To address the water challenges throughout the state, in 1957 the California 
Department of Water Resources issued the “California Water Plan”. In order to 
provide for a system to provide supplemental water delivery to Southern California, 
in 1959 the Burns-Porter Act passed the State Legislature, authorizing construction 
of the State Water Project (formerly known as the Feather River Project). In 
November 1960, the voters in the state approved the project and the bond to finance 
the State Water Project. 

During this same time, local concern over the declining ground water occurred due 
to the expansion in population. A 1961 California Department of Water Resources 
study5 found that local groundwater supplies were declining confirming local 
suspicions. One year later, the Crestline-Lake Arrowhead Water Agency (CLAWA) 
was formed by an act of the California Legislature for the primary purpose of bringing 
supplemental water to the Crestline, Lake Arrowhead, and Hilltop communities. The 
original legislation introduced by Senator Shaw included the Arrowhead Woods area 
within CLAWA’s boundaries. However, developer of Arrowhead Woods requested to 
be excluded from CLAWA’s boundaries, confident that local water supplies in Lake 
Arrowhead would be sufficient to satisfy the consumptive needs of that area. While 
this exclusion was granted, the water allocation was not reduced which has 
benefited CLAWA in times of State Water Project reductions. 

In 1967, LADC merged with Boise Cascade Corporation of Boise, Idaho (Boise). 
Boise continued the subdivision of properties and developed five additional 
residential tracts and continued to operate the water utilities. 

In the early 1970s, the Division of Safety of Dams, Department of Water Resources, 
determined that the Lake Arrowhead Dam was unsafe and issued an order that if 
there was no action towards the correction of the dam, then the level of the lake 
would be lowered significantly, thus affecting the size of the lake. However, Lake 
Arrowhead and its dam are privately owned by the Arrowhead Lake Association 
(“ALA”), the property owners association of the area known as Arrowhead Woods. 
Instead of making significant repairs to the Lake Arrowhead Dam located at east 
side of the lake, the recommended course of action to come into safety compliance 
was to construct an additional dam easterly of the Lake Arrowhead Dam. Due to the 
cost of constructing the New Lake Arrowhead Dam, the ALA could not obtain 
independent financing. Therefore, public assistance was needed. 

Given the public interest and necessity, specific legislation through SB 2141 was 
needed to allow San Bernardino County to construct, repair, and maintain dams by 
using a county service area. County Service Area 70 Improvement Zone D-1 was 
formed in July 1974 by action of the County Board of Supervisors. With Zone D-1 

5 California Department of Water Resources. “The Feasibility of Serving the Crestline-Lake Arrowhead Water 
Agency Area from the State Water Facilities”. 1961. 
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formed, the Board of Supervisors placed a special bond and maximum tax rate 
election on the ballot and the electorate approved both measures. The area of 
benefit is generally known as Arrowhead Woods and includes the owners of that 
area who receive benefit of lake privileges contained in the deed to their property 
and defined in the agreement signed with the LADC (with Boise as successor) in 
1964. 

In 1977 Boise sold their remaining holdings in Lake Arrowhead. In 1979, the old 
Lake Arrowhead Village was burned down and a new village was then constructed in 
much the same architecture as the old village. The new Arrowhead Village includes 
a complete convenience shopping center with restaurants, factory outlets, galleries, 
boutiques, gift and specialty shops, including a mini-amusement park. 

As a scenic mountain resort in the San Bernardino Mountains, Lake Arrowhead's 
economy is almost completely supported by tourism, both by vacationers and part-
time residents. The primary thoroughfares through the community are State 
Highways 18, 138, and 173. 

A brief history of the major governmental events for this community and its relationship with 
the Local Agency Formation Commission is described below, listed chronologically by end 
date: 

1939 The County Board of Supervisors and the electorate approved the formation 
of the Lake Arrowhead Fire Protection District as a board-governed special 
district. 

1948 The County Board of Supervisors and the electorate approved the formation 
of the Lake Arrowhead Sanitation District as a board-governed special 
district. 

1966 The Commission approved applications converting the independent Crest 
Forest Lighting District and Crestline Lighting District into board-governed 
agencies - County Service Area 54 (LAFCO 397) and County Service Area 
55 (LAFCO 399), respectively. 

The Commission reviewed and the County Board of Supervisors approved 
the formation of County Service Area 59 to provide road maintenance within 
Deer Lodge Park (LAFCO 437). 

1969 The Commission reviewed and the County Board of Supervisors approved 
the formation of County Service Area 69 to provide road services within Lake 
Arrowhead (LAFCO 822). The staff report for this proposal stated LAFCO 
staff’s concern that this proposal, if approved, would establish a precedent for 
road standards and governmental services in the mountain area and that a 
number of similar areas would ask for this type of service in the future. 

1972-73 The Commission established the spheres of influence for the Lake Arrowhead 
Sanitation District (LAFCO 1283) and Lake Arrowhead Fire Protection District 
(LAFCO 1286) generally as that of the boundaries of the Lake Arrowhead 
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Fire Protection District. The spheres of influence were established for County 
Service Area 59 (LAFCO 1284), County Service Area 69 (LAFCO 1285), 
County Service Area 54 (LAFCO 1351), and County Service Area 55 (LAFCO 
1355) as coterminous with their respective boundaries. 

1974 County Service Area 70 Improvement Zone D-1 was formed by action of the 
County of San Bernardino Board of Supervisors for the purpose of 
constructing and providing a financing mechanism for the New Lake 
Arrowhead Dam, located on the east side of Lake Arrowhead. With Zone D-1 
formed, the Board of Supervisors placed a special bond and maximum tax 
rate election for the November election and the electorate approved both 
measures. The area of benefit is generally known as Arrowhead Woods and 
includes the owners of that area who receive benefit of lake privileges 
contained in the deed to their property and defined in the agreement signed 
between the property owners and the Lake Arrowhead Dam Corporation in 
1964. This formation and construction of the New Lake Arrowhead Dam 
creating the public Papoose Lake maintained Lake Arrowhead as a private 
lake. 

1976 When special districts were seated on San Bernardino LAFCO, all special 
districts were limited to the functions/services actively provided at that time. 
The County responded to LAFCO’s request for statements regarding active 
service provision as follows: 

County Service Areas 54 and 55 - streetlighting 
County Service Areas 59 and 69 - roads 
Lake Arrowhead Fire Protection District - fire protection 
Lake Arrowhead Sanitation District - sanitation (sewer) 

Pursuant to adoption of the Rules And Regulations of The Local Agency 
Formation Commission Of San Bernardino County Affecting Functions And 
Services Of Special Districts in 1976 and amendments thereafter, the 
functions and services active for districts have been specified on the 
documents titled “Exhibit A”, and the procedures required to apply to the 
Commission for activation of any other latent powers have been defined. 

1977 The Arrowhead Lake Association (representing the property owners of the 
association – the Arrowhead Woods area) submitted an application to 
exclude the bodies of water of Grass Valley Lake and Lake Arrowhead from 
the boundaries of all the districts that overlaid those lakes (LAFCO 1641). 
The applicants claimed that because these bodies of water do not receive 
services from all these units of government, the taxes imposed should not 
apply to the lakes. The staff report for this proposal recommended denial of 
the detachments because the lakes and the shorelines are benefit receiving 
entities (for example fire protection and flood control), and that the lakes and 
the shorelines are extensions of the holdings of the people who own them. 
The Commission agreed with staff’s recommendation and denied the 
proposal. 
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1977-78 The Arrowhead Lake Association (representing the property owners of the 
association – the Arrowhead Woods area) submitted an application to form 
an independent community services district with boundaries that generally 
coincide with the boundaries of the Arrowhead Lake Association and County 
Service Area 70 Improvement Zone D-1 (dams) for the purpose of acquiring 
the Arrowhead Utility Company and assuming its water distribution 
responsibilities (LAFCO 1730). In general, the applicants cited their reasons 
for the application as: lower operating and capital costs through local control, 
preservation of water rights, eligibility for future state and federal funding, and 
implementation of conservation and reclamation plans. 

Even though a community services district could provide a wide range of 
services, the applicants only requested that water service powers be 
authorized upon formation. The theory expressed was that if the application 
was approved, the nascent district would need to dedicate its time and 
resources to assuming control of the water operations. The staff report for 
this proposal indicates the applicants’ desire to take over dam maintenance 
from County Service Area 70 Improvement Zone D-1, but that special 
legislation [at that time] would need to be passed to allow a community 
services district to perform such a service. The Commission approved the 
formation of the Lake Arrowhead Community Services District which included 
the following conditions: 

That the proposed district be governed by a five member elected 
board at large, 
That the election ballot specifically provide that no tax rate is 
authorized, 
That the district’s powers be limited to water service only, 
That the district continues to explore possibilities of adding 
additional services at the earliest possible time. 

Following approval by the Board of Supervisors, the electorate approved the 
formation by a vote of 585 (yes) to 31 (no) on March 7, 1978. 

1981 The Board of Supervisors, as the governing body of county service areas, 
initiated a reorganization application to consolidate the streetlighting services 
of two county service areas due to reduced property tax revenues following 
passage of Proposition 13 (LAFCO 2146). The County’s rationale for the 
consolidation was for greater flexibility in allocation of resources, reduced 
overhead and more consistent administration of streetlighting services. The 
Commission approved the proposal to dissolve County Service Area 55 and 
annex that territory into County Service Area 54. 

1982-83 The Lake Arrowhead Community Services District initiated an application for 
expansion of powers to include sewer service and to provide such service 
within its boundaries and outside its boundaries to the area of the Lake 
Arrowhead Sanitation District (LAFCO 2184). The impetus for the application 
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was due to degradation in the lake’s water quality and the need to protect the 
integrity of Lake Arrowhead as a domestic water source. Therefore, the 
district desired to assume responsibility for both water and sewer service 
within Arrowhead Woods. 

However, the boundaries of the sewer provider (Lake Arrowhead Sanitation 
District) were much larger than that of Lake Arrowhead CSD, and the 
application as submitted would leave many outside of the Lake Arrowhead 
CSD boundaries but subject to its decisions. Given this, LAFCO amended 
the application to include a reorganization to expand the boundaries of the 
Lake Arrowhead CSD to encompass the boundaries of the Lake Arrowhead 
Sanitation District, transfer of operations and assets of Lake Arrowhead 
Sanitation District to the Lake Arrowhead CSD, and dissolution of the Lake 
Arrowhead Sanitation District (LAFCO 2186). 

The Commission approved the proposals with the conditions that the ad 
valorem tax share assigned to the Lake Arrowhead Sanitation District transfer 
to the Lake Arrowhead CSD and the proposals would be subject to voter 
approval within both districts. Following approval by the Board of 
Supervisors, the electorate approved the expansion of powers and the 
reorganization by the following vote: 

Reorganization – 315 For and 236 Against 
Expansion of Powers – 222 For and 130 Against 

1983 The Commission established the sphere of influence for the Lake Arrowhead 
CSD as being coterminous with its boundaries (LAFCO 2242). 

1980-84 In 1980, interest within the community to incorporate was expressed. A 
citizens committee was formed to study incorporation, and petitions were 
circulated to gather the required signatures. In 1984, the Commission 
received a proposal being the first formal attempt to incorporate the Lake 
Arrowhead community (LAFCO 2275). However, due to lack of sufficient 
signatures, LAFCO issued a Certificate of Insufficiency stating that the 
incorporation proponents fell 29 valid signatures short. The application for 
Commission consideration could not continue and was filed as public 
document. 

1985 The Commission received a proposal initiated by registered voter petition as 
the second formal attempt to incorporate Lake Arrowhead (LAFCO 2333). 
This proposal included a reduced area from the previous proposal (including 
the communities of Lake Arrowhead, Cedar Glen, Twin Peaks, and Dear 
Lodge Park). However, due to lack of sufficient signatures, LAFCO issued a 
Certificate of Insufficiency stating that the incorporation proponents fell 18 
valid signatures short. The application for Commission consideration could 
not continue and was filed as a public document. 

Lake Arrowhead Community Services District assumed ownership and 
control of the failing Deer Lake Water Corporation (at no cost), which 
provided water to residents of Deer Lodge Park. The same year it formed the 

8 



Lake Arrowhead Service Reviews 
November 30, 2010 

Deer Lodge Park Water system assessment district for infrastructure 
upgrades needed for water quality control purposes. 

1991 The Lake Arrowhead Communities Chamber of Commerce commissioned a 
feasibility study in order to incorporate Lake Arrowhead. Due to lack of 
widespread support the matter failed to materialize. 

2002-04 A group composed of local citizens funded the preliminary analysis of 
incorporating Lake Arrowhead. Two proposals were considered for 
incorporation: using the boundary of the Arrowhead Lake Association 
(Arrowhead Woods) and Peak-to Peak. Ultimately, the groups decided not to 
proceed with filing an incorporation application with LAFCO due to the stated 
reason of the pressing issue of the Old Fire. 

2004-05 In 2004, the State Water Resources Control Board reduced Lake Arrowhead 
Community Services District’s entitlement to lake water by over 40%. To 
address this water reduction, one option would have been to directly receive 
State Water Project from Crestline-Lake Arrowhead Water Agency 
(“CLAWA”). However, the Arrowhead Woods area is not within the 
boundaries of CLAWA, the State Water Project contractor in the area. 
CLAWA Law and its contract with the State Department of Water Resources 
prohibit CLAWA from delivering any portion of its imported water supply for 
use outside of its boundaries. As outlined in the Service Review for CLAWA, 
it opposed the annexation of the Lake Arrowhead Woods area. Instead it 
chose the option to enter into a three-party agreement with the San 
Bernardino Valley Municipal Water District ("Muni") and Lake Arrowhead CSD 
for the purchase of water from Muni, and treatment and transportation of that 
water through CLAWA's transmission system (as capacity may be available in 
CLAWA's system during periods of off-peak demands) for delivery of that 
treated water into Lake Arrowhead CSD’s system for its use in lieu of water 
from Lake Arrowhead. 

2005 The County of San Bernardino Board of Supervisors approved the formation 
of County Service Area 70 Improvement Zone CG for the purposes 
purchasing and transitioning the privately-owned Arrowhead Manor Company 
that was in receivership, to a public entity, and begin the process of providing 
water and future road maintenance service to the area impacted by the Old 
Fire of 2003. 

2005-06 LAFCO staff apprised all the community services districts within the county of 
the rewrite of Community Services District Law (Senate Bill 135), effective 
January 1, 2006. The update of CSD Law included new provisions related to 
governance and latent powers for community services districts. 

Pursuant to the 2006 re-write of CSD Law, those services that LAFCO 
determined that a district did not actively provide prior to January 1, 2006 
were to be designated as a “latent power” (Government Code Section 
61002[h]). The Lake Arrowhead CSD identified that it provided water (retail, 
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domestic, operation of water) and sewer (collection, transportation, treatment, 
reclamation, and disposal). 

2008 The reorganization of the San Bernardino County Fire Protection District 
(LAFCO 3000), effective July 1, 2008, included: 

The dissolution of the Lake Arrowhead Fire Protection District and 
transfer of responsibility for fire protection services within its 
boundaries to County Fire (administration) and its Mountain Service 
Zone (fire and emergency medical response), and 

The dissolution of County Service Area 70 Zone PM-1 (a taxing entity 
for paramedic services in the Lake Arrowhead area) and the formation 
of County Fire Service Zone PM-1. During the processing of the 
County Fire Reorganization, it was identified that the territory of CSA 
70 Zone PM-1 overlaid a portion of Crest Forest Fire Protection 
District. The boundaries of the new Service Zone PM-1 were modified 
to exclude the territory within the existing boundaries of the Crest 
Forest Fire and a condition of approval was added to transfer the 
existing PM-1 special tax ($17.30 per parcel) within that area to Crest 
Forest Fire for its funding of paramedics. 

The County Board of Supervisors, as the governing body of County Service 
Area 70 Zone D-1, adopted a resolution to add park services to Zone D-1 
(park and recreation was already authorized for Zone D-1’s parent agency, 
County Service Area 70) so that it could continue with its efforts to design and 
construct a park adjacent to Papoose Lake. 
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LAKE ARROWHEAD COMMUNITY DISCUSSION 

The Commission’s policy guidelines for spheres of influence identify that its approach is 
defined as a “community-by-community” consideration. This practice employs looking at 
the whole of the community as defined by the existence of inter-related economic, 
environmental, geographic and social interests. The Commission’s concept is to define a 
community through the spheres of influence for all related service providers. 

In 1973, the Lake Arrowhead community was defined when the Commission established 
spheres of influence for the Lake Arrowhead community-based districts (Lake Arrowhead 
Fire Protection District and Lake Arrowhead Sanitation District). In 1983, the Commission 
dissolved the Lake Arrowhead Sanitation District and expanded the Lake Arrowhead 
Community Services District (“LACSD”) boundary and sphere to encompass the former 
Lake Arrowhead Sanitation District. Since that time, the community has been defined as 
the sphere of influence of the LACSD. 

Wholly within the sphere of influence and boundary of the LACSD are numerous, smaller, 
single purpose county service areas and zones to county service areas. Additionally, 
County Service Area 54 (streetlights) is split between the Crest Forest and Lake Arrowhead 
communities. A considerable portion of the Crest Forest Fire Protection District extends 
into the Lake Arrowhead Community. The sphere of influence updates for these agencies 
are included in Item 6A. Below is a map illustrating the local service providers that serve 
the general Lake Arrowhead community, a copy of which is included in Attachment #1. 
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Agenda Item 9 on this month’s agenda recommends that the Commission maintain the 
Lake Arrowhead community definition as that of the LACSD sphere of influence. This report 
adheres to that definition but recommends that the Commission approve amendments to 
the LACSD sphere to include surrounding private parcels and territory used for effluent 
disposal. These sphere recommendations are included in the LACSD service 
review/sphere update portion of this report. 

Government Code Section 56076 defines a sphere of influence as a “plan for the probable 
physical boundaries and service area of a local agency, as determined by the commission”. 
Any sphere modifications would not affect any agency’s current boundary or the services 
that they actively provide. 
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LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT 
Service Review and Sphere of Influence Update 

INTRODUCTION: 

LAFCO 3110 consists of a service review pursuant to Government Code Section 56430 and 
sphere of influence update pursuant to Government Code 56425 for the Lake Arrowhead 
Community Services District (“LACSD” or “District”). 

LACSD was formed in 1978 in order to purchase a privately owned water system serving 
properties in the community of Arrowhead Woods which surrounds Lake Arrowhead. 
LACSD is an independent special district with a five-member board of directors and 
operates under Community Services District Law, Government Code Section 61000 et seq. 
Currently, LACSD is authorized by LAFCO to provide the function and service of water and 
sewer pursuant to the Rules and Regulations of the Local Agency Formation Commission of 
San Bernardino County Affecting Functions and Services of Special Districts. 

As discussed in detail in this report, staff is recommending the following sphere of influence 
amendments: 

1. Expand LACSD’s sphere to include ten parcels located within and adjacent to the 
City of Hesperia. The properties are owned by LACSD which uses it for effluent 
disposal and agricultural production. Since the territory is outside the boundaries of 
the District is pays ad valorem property taxes. As a cost savings measure, if LACSD 
were to annex these parcels and continue its existing use, it could file for removal from 
the tax roll as an exempt property and eliminate the financial obligation for payment of 
ad valorem property tax. 

2. Expand the sphere for LACSD to encompass the Lake Arrowhead community, as 
defined by the Commission. Additional sphere modifications include surrounding 
private lands, to adjust for parcel lines, and to conform to the Lake Arrowhead 
community definition. 

LOCATION AND BOUNDARIES: 

LACSD is located in the Lake Arrowhead Community which includes the areas commonly 
known as Lake Arrowhead, Cedar Glen, Grass Valley, Twin Peaks, Crest Park, Rim Forest, 
Skyforest, Deer Lodge Park, and Blue Jay. The District’s boundary and sphere of influence 
are currently coterminous and encompasses approximately 13 square miles generally 
bordered by a combination of section lines, parcel lines, and the Crestline Village Water 
District sphere on the west; a combination of section lines and parcel lines on the north and 
east; and parcel lines (north and south of State Route 18) on the south. A map of LACSD is 
shown below and is included as a part of Attachment #3. 
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LAKE ARROWHEAD CSD SERVICE REVIEW 

At the request of LAFCO staff, LACSD prepared a service review pursuant to San 
Bernardino LAFCO policies and procedures. The response to LAFCO’s original and 
updated requests for materials includes, but is not limited to, the narrative response to the 
factors for a service review, response to LAFCO staff’s request for information, and financial 
documents (included as Attachment #3). LAFCO staff responses to the mandatory factors 
for consideration for a service review (as required by Government Code 56430) are 
identified below and incorporate LACSD’s response and supporting materials. 

I. Growth and population projections for the affected area. 

Development in the San Bernardino Mountains is naturally constrained by rugged terrain, 
public land ownership, limited access, and lack of support infrastructure, as well as by 
planning and environmental policies which place much of the area off limits to significant 
development. Maximum build-out potential is substantially constrained by the slope-density 
standards and fuel modification requirements of the County General Plan Fire Safety 
Overlay. As shown on the map below, the Lake Arrowhead Community Plan identifies the 
private lands within the district as generally residential (RS-14M and RS-1) with scattered 
commercial along State Route 189, 173, Rim Forest and along the lake (Lake Arrowhead 
Village). The public lands within the district are designated Resource Conservation. 
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The land ownership distribution and breakdown within the LACSD boundary are identified 
on the map below. Roughly one-fifth of LACSD’s area is within the San Bernardino National 
Forest (owned by the federal government), which are devoted primarily to resource 
protection and recreational use. 
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In general, the San Bernardino Mountains is one of the most densely populated mountain 
areas within the country, and is the most densely populated urban forest west of the 
Mississippi River. However, there is a large seasonal population component as well as a 
substantial influx of visitors to the mountain resort areas (approximately 25% of the 
residents are full-time). The seasonal population and visitors are not reflected in available 
demographic statistics, which count only year-round residents. It is estimated that the 
seasonal factors can approximately double the peak population. 

Utilizing the Lake Arrowhead Community Plan, LACSD is estimated to have about 14,800 
full-time residents in 2010. However, the District estimates its current population to be 
around 16,620. Either way, by 2030 the permanent population is estimated to reach over 
22,000. This figure does not take into account seasonal population and tourism. Even with 
the large increase in population, the District’s area is not anticipated to reach its build-out 
population by the 2030 horizon of this report. However, its water service area, generally 
that of the Arrowhead Woods, has denser land use which has impacted LACSD’s ability to 
provide water. 

Year 2000 2005 2010 2015 2020 2025 2030 

2000 to 2030 

growth rate 
Lake Arrowhead CSD 12,040 13,364 14,834 16,466 18,278 20,288 22,520 87.0% 

TOTAL 12,040 13,364 14,834 16,466 18,278 20,288 22,520 87.0% 

Build-out 

2030 as % of 

Build-out 

61,871 36% 

Source: County of San Bernardino 2007 Lake Arrowhead Community Plan 
Notes: Does not include seasonal population or visitors 

Italicized figures are calculated by LAFCO staff 

Methodology for LAFCO staff calculations
6 

II. Present and planned capacity of public facilities and adequacy of public services, 
including infrastructure needs or deficiencies. 

LACSD provides wastewater (sewer) services throughout the district. The LACSD’s primary 
water service area encompasses approximately 4,900 acres and is essentially the same 
boundary as the development area known as the Arrowhead Woods (also that of the 
Arrowhead Lake Association - an association formed for use of the private lake, 
membership is voluntary and is available to anyone who owns property in Arrowhead 
Woods). This reflects the District’s boundary at the time of its formation. 

There is one improvement district in Deer Lodge Park where water is supplied by the 
Crestline-Lake Arrowhead Water Agency and groundwater wells but managed by LACSD. 
In 1985, the District assumed ownership and control of the Deer Lake Water Corporation, 
which provided water to the residents of Deer Lodge Park ("DLP"). Deer Lodge Park is 
outside of the District’s water service area which uses Lake Arrowhead as source water; 

6 Methodology for LAFCO staff calculations. 
Population between 2005 and 2030 represent the average five year growth rate from 2000 to 2030. The rate is 
identified as 6.5% increase every five years, or 1.5% increase each year. 
LACSD comprises 95% of the private parcels of the Lake Arrowhead Community Plan area. 
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therefore, all water sold in Deer Lodge Park is either produced from existing wells within the 
area or purchased from the Crestline-Lake Arrowhead Water Agency (a State Water Project 
contractor) for sale in Deer Lodge Park. In 1985, the District formed the Deer Lodge Park 
Water system assessment district for infrastructure upgrades needed for water quality 
control purposes. 

The service areas for water and wastewater are shown on the map below. 

However, the area shown on the map above as being within the Sewer Service Boundary 
between Deer Lodge Park and the existing Water Service Boundary is not a part of LACSD 
or its sphere of influence. This is shown by comparison of the District’s boundary on maps 
above. It is unclear whether or not LACSD uses this boundary for master planning of sewer 
services. 

Water 

Crestline-Lake Arrowhead Water Agency (“CLAWA) is a State Water Project contractor and 
delivers wholesale water within its boundaries to private and public retail water providers. 
This area is located in the South Lahontan Hydrologic Region, as designated by the 
California Department of Water Resources, and is in the Mojave Watershed.7 The map 
below shows CLAWA and its four improvement zones, and the other public water retailers 

7 California Water Plan, Update 2009, Integrated Water Management, DWR, Bulletin 160-09, Vol. 3, South 
Lahontan. 
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within CLAWA’s boundaries. Since CLAWA provides wholesale water to over twenty public 
and private water purveyors and camps, the map below is limited to public water agencies. 

As LAFCO staff has stated on many occasions, water is the lifeblood for communities due 
to its limited nature. This statement is as true for the San Bernardino Mountains as other 
areas of the County because it is one of the most densely populated mountain areas within 
the country and in general relies upon imported water from the State Water Project for 
domestic use. Therefore, the most significant regional issue is present and future water 
supply. The 2007 State Water Project Delivery Reliability Report indicates that SWP 
deliveries will be impacted by two significant factors. First, it is projected that climate 
change is altering hydrologic conditions in the State. Second, a ruling by the Federal Court 
in December 2007 imposed interim rules to protect delta smelt which significantly affects the 
SWP. Further, the Report shows, “…a continued eroding of SWP delivery reliability under 
the current method of moving water through the Delta” and that “annual SWP deliveries 
would decrease virtually every year in the future…” The Report assumes no changes in 
conveyance of water through the Delta or in the interim rules to protect delta smelt. 

The 2007 Reliability Report concluded that contractors to the SWP could anticipate average 
reliability of 66-69% through the year 2027. The range was provided to account for variable 
impact associated with different conclusions about the potential effects of modeled climate 
change. The average assumes that in some years contractors are likely to be allocated 
less than the stated average and in some years contractors are likely to be allocated more 
than the stated average. 

In 2009 the DWR provided an updated reliability report incorporating new biological 
opinions in place of the referenced interim rules promulgated by the Federal Court. The 
new biological opinions were significantly more restrictive than the interim rules and 
consequently the 2009 reliability analysis indicated a reduction in reliability to 61% for long-
term (2029) conditions. 
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Since preparation of the 2009 Reliability Report, the same Federal Court has found the new 
biological opinions to be unacceptable (and inappropriately restrictive to Delta water 
exports) and has ordered them to be redone. At this writing yet another set of interim 
operational guidelines are being developed with the Court and are expected to be less 
restrictive to water exports than the biological opinions that were included in the DWR 
modeling for the 2009 Reliability Report. There is also a major effort underway to develop a 
habitat conservation plan to address the myriad of issues impacting water supply exports 
from the Delta. That effort, if accomplished in a manner consistent with the “co-equal goals” 
of ecosystem restoration and water supply reliability envisioned by the State Legislature’s 
2009 Comprehensive Water Package, is anticipated to significantly increase reliability of the 
SWP water supply. The eventual success and/or resulting increase to reliability are 
unknown at this time; however, the outcome will eventually be reflected in the biennial DWR 
reliability assessments. 

The figure below shows the allocation percentage that State Water Contractors were allowed to 
purchase since 1998. For example, CLAWA (the State Water Contractor for the area) is 
entitled to purchase up to 5,800 acre-feet of imported water per year. As of June 23, 2010, for 
2010 the allocation percentage is 50%8; therefore, CLAWA can purchase up to 2,900 acre-feet 
in 2010. This sharp reduction in supplemental water supply will reduce the amount of water 
that CLAWA can deliver to its retail and wholesale customers. This prompts water purveyors to 
scale back consumption annually, to aggressively promote water conservation measures, and 
to buy more expensive imported water. Finding efficiencies in managing limited supply sources 
is critical for the future of the community. 

Department of Water Resources State Water Project 
Allocation Percentages Statewide (1998-2010) 
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source: Department of Water Resources 

8 State of California. Department of Water Resources. “Late Spring Weather Allows DWR to Increase Water 
Allocation”, Press Release. 23 June 2010. 

19 



• 

• 

• 

Lake Arrowhead Service Reviews 
November 30, 2010 

A complete service review was conducted for CLAWA in July 2010 (LAFCO 3107). The 
following are key points identified in the CLAWA service review. 

To date, CLAWA has indicated that the SWP allocation reductions have not 
adversely impacted the agency’s ability to serve its retail and wholesale customers. 
CLAWA’s retail deliveries averaged roughly 270 acre-feet/year for the past 10 years, 
which is a fraction of total water deliveries (16% of total deliveries to CLAWA from 
Lake Silverwood). Wholesale deliveries comprise the majority of CLAWA’s water 
deliveries and the local retailers use this water to supplement their own local 
groundwater resources. CLAWA staff indicates that the local groundwater supply 
has been sufficient to date to satisfy local demand. Given this, retail and wholesale 
demand has not exceeded CLAWA’s SWP allocation to date. 

CLAWA’s SWP contract allows it to carry-over the unused portion of its allocation in 
the San Luis Reservoir in Merced County for use by CLAWA in a later year. The 
carry-over of water is subject to Department of Water Resources determining that 
there is adequate storage space in the reservoir. Anticipating that local and 
imported supply is not static, CLAWA has indicated that as of March 2010, it had 
2,398 acre-feet of accumulated carry-over water at San Luis Reservoir for use in 
subsequent years if needed, dependent upon storage space in the reservoir. 

CLAWA pumps surface water from Silverwood Lake, treats and disinfects the water 
at a “multi-barrier” treatment plant located near the south shore of the Lake, then 
pumps the treated water uphill to CLAWA’s storage and pipeline distribution system. 
Once the water is treated and pumped up the mountain, it can then be delivered to 
its wholesale purveyors and retail customers. However, some retail water purveyors 
may provide additional treatment for their own local water supplies and blend the 
supplemental supply with their groundwater resources. 

Community Water 

In the Lake Arrowhead Community, water is produced from local groundwater sources, 
Lake Arrowhead, and imported State Water Project Water. Lake Arrowhead Community 
Services District is the main retail water provider in the community and provides retail water 
from wells and Lake Arrowhead. Other public retail water providers include four 
improvement districts to CLAWA, County Service Area 70 Zone CG, and the Rimforest 
portion of the City of Big Bear Lake Department of Water and Power. Big Bear Lake - DWP 
succeeded to the water service territory previously assigned the Southern California Water 
Company – Big Bear District through the State Public Utilities Commission upon its 
acquisition by the City of Big Bear Lake. As a condition of the City’s condemnation for 
acquisition, it was required to assume service responsibility for all of Southern California 
Water Company’s service area in the mountains – including the Rimforest portion. In 1995, 
LAFCO granted the City of Big Bear Lake an exemption from the provisions of Government 
Code Section 56133 for the provision of water service within this certificated service area. 

The larger private retail water entities include Alpine Water Users Association, Arrowhead 
Villas Mutual, Sky Forest Mutual, and Strawberry Lodge Mutual. Not all areas in the 
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community have direct access to a municipal water provider; therefore, it is understood that 
water service to those developed properties is provided through on-site wells. 

Water Rates 

Retail water purveyors within CLAWA's boundaries are charged the same wholesale water 
rate no matter the location. The wholesale water rate has not been adjusted for over 15 
years and is $1,150 per acre-foot. A sampling of the residential retail water rates of the 
larger agencies within the CLAWA service area is identified in the chart below. 

Residential Water Rate Comparison (2010) 
(rates measured in units, or one hundred cubic feet) 

Agency 

Water Use Rate 
Monthly 

Meter 
Charge 

(3/4” 
Meter) 

Monthly 
Avg. Cost 

(20 units of 
water) Tier 

One 
Tier 
Two 

Tier 
Three 

Tier 
Four 

Alpine Water Users Association $3.30 $6.60 - - $30.00 $112.50 
Arrowbear Park County Water District - 4.90 - - 19.50 88.10 
Cedar Pines Park Mutual Water Co. 5.50 7.00 10.00 - 30.76 179.76 
County Service Area 70 Zone CG 4.69 5.21 5.73 6.30 61.80 158.72 
Crestline-Lake Arrowhead Water Agency 
(Improvement Districts A & C) 

1 - $7.25 - - 15.00 141.88 
Crestline-Lake Arrowhead Water Agency 
(Improvement District B) 

1 - $5.00 - - 10.00 97.50 
Crestline-Lake Arrowhead Water Agency 
(Improvement District D) 

1, 2 - $7.25 - - 25.00 151.88 
Crestline Village Water District 4.20 6.30 - - 19.75 118.45 
Department of Water & Power 
City of Big Bear Lake 4.43 - - - 40.60 129.20 
Green Valley Mutual Water Company 2.40 7.75 - - 30.50 137.35 
Lake Arrowhead Community Services 
District (Arrowhead Woods) 0.68 1.74 6.21 12.93 20.60 79.27 
Lake Arrowhead Community Services 
District (Deer Lodge Park) 3.27 3.90 - - 22.52 94.22 
Running Springs Water District 3.26 - - - 18.15 83.35 

Rates rounded to the nearest hundredth 
1 CLAWA retail rates are for 5/8” meter 
2 
$25 monthly meter charge includes $10 charge for loan repayment 

Supply 

The District currently has three sources of water for potable use to serve its primary water 
service area also known as the Arrowhead Woods; (1) groundwater from six wells located in 
the Grass Valley Basin, (2) surface water from Lake Arrowhead, and (3) State Water Project 
water delivered by Crestline-Lake Arrowhead Water Agency (described in detail below). 
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(1) Groundwater from five wells located in the Grass Valley Basin 

The Lake Arrowhead water service area comprises approximately 4,900 acres of 
mountainous terrain where about 40% of the land has slopes of more than 30% grade. 
The ground underneath the surface is mostly dense, fractured and jointed granite. This 
terrain is very difficult to develop groundwater wells. In contrast, the Big Bear area is 
comprised mostly of loose gravel, sand, and silt which allows for an ample storage 
capacity of groundwater. 

Nevertheless, LACSD currently has five productive wells in the Grass Valley area that 
provide approximately 200 acre feet of groundwater. There are two production wells in 
the Deer Lodge Park service area; they are currently out of service awaiting installation 
of a treatment system to remove uranium. It expects their return to service in 2011. 
Although the wells have been recently renovated, their historic production is roughly of 
24-36 acre-feet/year each. LACSD has no plans in the foreseeable future to construct 
additional wells. 

LACSD has base annual production (water rights) of 658 acre-feet per year in the Alto 
sub-basin through the adjudication of the Mojave River basin. Alto is currently at 80% 
rampdown, which allows LACSD to produce 527 acre-feet per year. LACSD did not 
purchase any water rights in the Alto sub-basin of the Mojave groundwater basin. The 
District acquired an agricultural entitlement from many years of growing alfalfa on the 
property and upon adjudication received the 658 acre-foot right. The well for the 
caretaker’s house is the only current active use and represents usually less than one 
acre foot of use per year (the well production is metered). For the last several years 
LACSD has sold its available 527 acre-feet of Free Production Allowance to various 
other water users within the Alto basin. The District views this asset as a potential tool 
for negotiations for some sort of long-term permanent supplemental water supply or 
transportation agreement with the Mojave Water Agency. 

(2) Surface water from Lake Arrowhead 

The Arrowhead Lake Association (ALA) (owners of Lake Arrowhead and Grass Valley 
Lake) oversee the recreational use of Lake Arrowhead and the immediate lake shoreline 
and owns the land under the lake as well. In general, ALA has control over the lake’s 
recreational use and LACSD has entitlement over the lake’s retail water use. After 
experiencing near average precipitation during 2007-08, the precipitation in the Mojave 
River Watershed during 2008-09 as measured at Lake Arrowhead amounted to 13.76 
inches, which is about 33 percent of the base period average of 41.50 inches. 

During the recent period of drought, the level of Lake Arrowhead dropped dramatically 
causing many of the Arrowhead Woods residents to complain. As a result of inquiries 
made regarding the extraction of water from the Lake, the Department of Water 
Resources reconfirmed its original permit and ordered that the level of the lake be 
maintained for recreational uses, restricting the extractions for water consumption. In 
2006, the State Water Resources Control Board issued Order No. WR 2006-001 
(Order). The Order limits the District's withdrawals from Lake Arrowhead to 1,566 acre 
feet per year (afy) beginning in 2008 (a reduction of over 40%) and determines the lake 
level set at a specific elevation point. This prompted the LACSD to scale back 
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consumption, to aggressively promote water conservation measures, and to find 
efficiencies in managing the limited supply. As a result, the District entered into a 
Memorandum of Understanding with the Arrowhead Lake Association to establish a goal 
to maintain the elevation of Lake Arrowhead at or above 5,100 foot elevation. The water 
master plan identifies that the District does not have adequate water supplies to meet 
the long-term demands of its current customer base as a result of a 40% reduction in 
the District’s entitlement to Lake Arrowhead water. 

Currently the District has not developed a reserve policy since it essentially has no 
reserve capacity due to the reduction in lake consumptive capacity. 

(3) State Water Project water delivered by CLAWA 

When CLAWA was originally proposed for formation in the State Legislature, its 
boundaries included Lake Arrowhead and the surrounding community of Arrowhead 
Woods. At the last minute, however, the major property owner of Lake Arrowhead 
elected to exclude the Lake Arrowhead community (Arrowhead Woods) from CLAWA’s 
boundaries, confident that local water supplies in Lake Arrowhead would be sufficient to 
satisfy the consumptive needs of that community. The amended legislation excluded 
the Lake Arrowhead community but the original State Water Project entitlement amount 
(Table A water) of 5,800 acre-feet/year remained. The result through the years has 
been a lesser population repaying the debt service of the original 5,800 acre-feet/year 
entitlement. 

As described above, the Department of Water Resources restricted the Lake Arrowhead 
water extractions for water consumption and determined that the lake be set at a 
specific elevation point. One option considered by LACSD was to import State Water 
Project Water directly from CLAWA. However, Arrowhead Woods is not within the 
boundaries of CLAWA, and pursuant to CLAWA Law and its contract with the State, 
CLAWA could not provide supplemental water outside of its boundaries. 

To address water shortage concerns in Lake Arrowhead while also strengthening the 
reliability of CLAWA’s supply to its own customers, in 2005 CLAWA entered into short 
term agreements with San Bernardino Valley Municipal Water District ("Muni") and with 
LACSD for the purchase of water from Muni, treatment and transportation of that water 
through CLAWA 's transmission system (as capacity may be available in the CLAWA 's 
system during periods of off-peak demands) for delivery of that treated water into the 
LACSD's system for its use in lieu of water from Lake Arrowhead. A significant element 
of the arrangement is that CLAWA has pre-purchased 7,600 acre-feet of water from 
Muni, which will be taken from Muni’s future allocations of imported water from the State 
Water Project. During August 2005, and in accordance with the agreement, CLAWA 
paid to Muni the total sum of $4,006,680 as full payment for the Exchange Water, 
approximately $527 per acre foot. 

This arrangement does not involve the delivery of any portion of CLAWA's State Water 
Project water, since the water comes from Muni, but it commits virtually all of CLAWA's 
off-peak treatment and transmission system capacity for the delivery of treated water to 
LACSD. The term of the arrangement is for approximately ten to fifteen years, or until 
the total of 7,600 acre-feet of water purchased from Muni has been delivered to LACSD. 
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However, the arrangement has produced only a temporary solution to the water supply 
issues confronting the Lake Arrowhead area. CLAWA anticipates that the parties may 
wish to extend the short-term arrangement into a long-term arrangement designed to 
address the water shortage concerns in the Arrowhead Woods area. 

CLAWA has issued the following as an explanation of the project and the significant 
terms of the arrangement9: 

1. Muni receives an annual allocation of imported water from the State Water 
Project. Its allocated water flows into Silverwood Lake, then through the San 
Bernardino Tunnel for delivery to Muni in the valley below. Unlike CLAWA, Muni 
has the unique right to sell and deliver its annual allocation of State water to 
areas beyond its boundaries. 

2. CLAWA has facilities in place to take water from Silverwood Lake, treat the water 
at its treatment plant on the south shore of the lake, pump the water uphill nearly 
2,000 feet to Crestline, store the treated water, and then pump it eastward 
through transmission pipelines to a location near the retail water system of the 
LACSD. 

3. CLAWA has purchased from Muni the right to take 7,600 acre-feet of imported 
water over a period of 15 years from Muni’s future allocations of water from the 
State Water Project. 

4. CLAWA has entered into an agreement with LACSD for the purchase, treatment, 
pumping, transportation and delivery of that water to LACSD’s retail water 
system through CLAWA facilities as capacity in those facilities may be available. 
This capacity is in excess of the capacity needed by CLAWA to treat and deliver 
water to its own customers. None of the water delivered to LACSD pursuant to 
this arrangement will come from CLAWA’s annual allocation of water from the 
State. All of it will come from Muni’s allocation. 

5. CLAWA’s charge to LACSD for the purchase, treatment, pumping, storage, 
transportation and delivery of this water consists of several elements as follows: 

a. The price which CLAWA must pay to Muni in the year of delivery for water 
taken from Muni’s allocation of imported water that year, which is equal to 
Muni’s actual charges paid to the State for the water (not including Muni’s 
capital costs). That charge is estimated to be $527.19 per acre-foot, but 
may vary from year to year, to reflect what Muni must pay to the State that 
year for water delivered to Silverwood Lake. 

b. $100 per acre-foot of water delivered to LACSD, to recover lost earnings 
on funds advanced by CLAWA to pre-purchase 7,600 acre-feet of water. 

c. Approximately $2,000 per acre-foot for the cost of treating the water, 
pumping it up the mountain to the LACSD system, and recovery of an 

9 CLAWA. “News and Notes”. website, www.clawa.org, Accessed 27 April 2010, Last update unknown. 
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amortized portion of the capital cost of CLAWA’s intake facilities, 
treatment plant, pump stations, reservoirs and pipeline facilities to treat, 
pump, store, transport and deliver the water to the LACSD’s retail water 
system. This charge is subject to adjustment each year to reflect changes 
in the actual cost of energy incurred in treating, pumping and transporting 
the water. 

The total charge to LACSD is roughly $2,627 per acre-foot (subject to annual 
adjustment) for purchase, treatment, pumping, storage, transportation, and delivery of 
the supplemental water. As of June 30, 2009, LACSD has purchased 1,221.59 acre-
feet from CLAWA, at an estimated cost of $2,787.83 per acre-foot. A summary of the 
LACSD purchases of Exchange Water is shown in the figure below: 

Year Ending Lake Arrowhead CSD Purchase Exchange Water 

Remaining June 30 acre-feet cost 

2007 81.49 $230,012 7,518.51 

2008 970.52 $2,716,345 6,547.99 

2009 169.58 $459,237 6,378.41 

Source: CLAWA Financial Statements for FY 2007-08 and FY 2008-09 

Demand 

The District owns and operates three water treatment plants with a combined permitted 
treatment capacity of seven million gallons per day (mgd). The current average annual 
daily demand on the water system is 2.3 mgd. However, because the residential makeup of 
the District is highly seasonal, daily demand increases during weekends and holidays. 
Summer holiday peak daily demand can reach six mgd and at full build out the peak daily 
demand is estimated to be 7.25 mgd, which will require an upgrade to one of the two water 
treatment plants. Build out of the District's water service area is not expected to occur until 
sometime after 2025 depending on the rate of growth and the number of buildable lots. The 
District currently maintains 18 water storage reservoirs, nine pressure tanks, and 22 water 
pumping stations. 

The District currently has roughly 8,200 water connections in the Arrowhead Woods water 
service area and over 200 connections in the Deer Lodge Park service area with new water 
connections averaging less than one percent per year for the period 1995 through 2009. In 
order to help maintain this rate of new water connections, in June 2006 the District adopted 
Ordinance 65 to limit the number of new water connection permits to five per month. This 
was in response to State Water Resources Control Board Order WR 2006-0001 (described 
further below). The chart below taken from the FY 2008-09 audit shows the number of 
connections since 2000. 
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Fiscal New Water Connections New DLP DLP 
Year Connections (1) I %, Increase Connections Connections % Increase 
2000 88 7,294 1.22% I 164 0.61% 
2001 81 7,375 l.ll¾ 0 164 0.00% 
2002 84 7,459 · 1.1 4% 2 166 l.22% 
2003 67 7,526 0.90% 0 166 0.00% 
2004 64 7,590 0.85% 1 167 0.60% 
2005 65 7,655 0.86% 1 168 0.60% 
2006 171 7,826 2.23% 7 175 4.17% 
2007 34 7,860 0.43% 7 182 4.00% 
2008 43 8,289 (2) 0.55% 2 209 (2) 1.10% 

2009 24 8,187 (4) -5 .89% 0 209 -11 .96% 

Average 72 2 
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After reaching a peak water usage in 2002, water use per customer has declined with a 
sharp drop in 2008 (as shown on the table below). After reviewing the District's water 
conservation programs this past year, the Board adopted Ordinance 69 to enable the 
District to restrict certain types of non-essential water uses and prioritize local water 
supplies for essential uses. The effect of this new ordinance should reduce average water 
use even further. According to the FY 2008-09 budget, the three largest rate payers were 
Lake Arrowhead County Club (210.31 acre-feet), Lake Arrowhead Resort (25.83 acre-feet), 
and Rim of the World Unified School District (28.04 acre-feet). 

Calendar 
Year 

2000 2001 2002 2003 2004 2005 2006 2007 2008 

Avg. acre-foot 
per customer 

0.29 0.29 0.30 0.25 0.25 0.23 0.23 0.24 0.18 

source: Lake Arrowhead CSD FY 2008-09 Financial Statements 

Wastewater 

The sewer system consists of approximately 200 miles of sewer pipelines and 21 lift 
stations that convey wastewater to one of the two wastewater treatment plants. The District 
currently has nearly 10,600 wastewater connections in its service area. Shown on the chart 
below is the connection activity since 2000. According to the FY 2008-09 Financial 
Statements, the three largest sewer customers were Lake Arrowhead Resort ($54,203), 
Lake Arrowhead Village ($50,450), and Rim of the World Unified School District ($47,735). 
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The two treatment plants have a combined permitted treatment capacity for dry weather 
average daily flow of 3.75 mgd. Partially treated effluent is conveyed from the Willow Creek 
treatment plant to the Grass Valley treatment plant for final treatment. Treated wastewater 
is then conveyed through the District's 10-mile outfall pipeline where the water is used for 
crop irrigation and also to infiltrate effluent through percolation ponds on a 350 acre facility 
owned by the District in Hesperia, approximately two miles north of the Mojave Forks Dam. 

LACSD is required to send effluent to the Mojave Basin as a result of City of Barstow et al. 
v. City of Adelanto et. al. Superior Court Case No. 208568, Riverside County, CA (1990). 
The LACSD water/wastewater service area is not within the Mojave Basin adjudication. 
Currently all water transported to the Hesperia disposal site is percolated into the Mojave 
Basin. LACSD has delivered reclaimed wastewater to the Mojave Basin Area for disposal 
in the following amounts10: 

Water Year Acre-feet 
2002-03 1,740 

2003-04 1,498 

2004-05 2,451 

2005-06 1,504 

2006-07 1,677 

2007-08 1,277 

2008-09 1,432 

The District's Wastewater system is operated under a set of Waste Discharge 
Requirements (WDR) as part of Regional Board Order No. R6V-2009-0037 issued June 10, 
2009 by the Regional Water Quality Control Board. The District developed and 
implemented a Sewer System Management Plan to improve its spill prevention and 
prevention programs as required by the WDR. The primary goal of the program is to 
eliminate all spills from the Collection System. In an effort to bring the District in to 
compliance, the District is in the process of upgrading and expanding its Grass Valley 

10 Mojave Basin Watermaster. Watermaster reports for Water Years 2002-03 through 2008-09. 
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Wastewater Treatment Plant to meet California Department of Public Health Title 22 tertiary 
standards for wastewater treatment and obtaining an emergency discharge permit so that in 
extreme wet weather events the District may discharge flows that exceed the capacity of the 
treatment and disposal system to Grass Valley Creek. 

Reclamation 

Prior to 2004, reclaimed (recycled) water was not permitted by the Lahontan Regional 
Water Quality Control Board in the Mountain region. In April 2004, the District's request for 
an amendment to the State Water Quality Control Board Lahontan Region Basin Plan to 
allow the use of reclaimed water for outdoor irrigation at elevations above 3,200 feet was 
approved. Phase 1 was completed in the summer of 2010. A portion of funding for the 
project is through an Environmental Protection Agency (EPA) grant. 

The District is in the process of designing and constructing facilities to deliver reclaimed 
water to large irrigation users. The first phase of the Recycled Water Project is complete 
and has delivered water for irrigation of the Lake Arrowhead County Club golf course and 
immediate surrounding areas such as Grass Valley Lake Park. 

Las Flores Ranch Corporation and Mojave River County Water District v. 
Lake Arrowhead Development Company 

The Mojave River County Water District (Mojave River CWD) obtained a Judgment in 1966 to 
limit the amount of water that could be taken by entities upstream of the Mojave River CWD. In 
1995, LAFCO approved the dissolution of the Mojave River CWD (LAFCO 2795), and as a 
condition of the dissolution the Mojave Water Agency (MWA) succeeded to the responsibilities 
of the Mojave River CWD related to the judgment. Specifically, MWA intervened in the lawsuit 
Las Flores Ranch Corporation v. Lake Arrowhead Development Company. By intervening in 
the case, MWA “shall monitor compliance with the Judgment”. The monitoring effort involves 
determination of minimum water flows through a metered facility from Grass Valley Lake into 
Grass Valley Creek, a tributary to the Mojave River, as prescribed by the Judgment. 

The actual responsibility to monitor and report the data resides with the Arrowhead Lake 
Association, and the Arrowhead Lake Association uses data collected from the LACSD for 
monitoring and reporting. MWA’s role is to maintain water transfer records of discharge into 
Grass Valley Creek and to maintain water transfer records from Grass Valley Creek and Grass 
Valley Lake into Lake Arrowhead. MWA is fulfilling its obligation by maintaining the discharge 
and transfer records. To ensure consistent and accurate reporting and to share costs related to 
the operation of Lake Arrowhead, Arrowhead Lake Association and Lake Arrowhead CSD have 
entering into a memorandum of understanding to address a comprehensive monitoring 
program at Lake Arrowhead and the division of costs. A copy of the updated agreement, dated 
November 2007, is available through LACSD, MWA, or LAFCO. 

III. Financial ability of agencies to provide services. 

For this section of the report, staff has reviewed the District’s budgets, audits, 2008 
Financial Master Plan, and State Controller reports for special districts. 
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Fiscal Year 

2005 2006 2007 2008 2009 

Business-type activities: 
Invested in capital assets, 
net of related debt 28,277,098 30,227,499 34,945,404 42,757,347 59,231,500 

Restricted 8,786,694 10,457,876 11,280,883 10,333,134 3,971,746 
Unrestricted 13,104,460 13,024,649 13,835,208 12,732,250 11,594,330 

Total business-type activities net assets 50,168,252 __Jl,710,024 60,061,495 65,822,731 74,797,576 

• 

• 

• 
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Funds and General Operations 

In reviewing the financial documents, the District has been operating with an annual positive 
change in net assets since at least FY 2005-06, as shown on the figure below. For FY 
2007-08 and FY 2008-09, net assets increased by $5.76 million and $8.98 million, 
respectively. As of June 30, 2009, LACSD had $74.80 million in net assets. Not including 
capital assets value and debt, the District had roughly $15.67 million in restricted and 
unrestricted net assets. Of this amount $11.59 million is unrestricted. 

source: FY 2008-09 financial statements 

The accounts of LACSD are organized into three enterprise funds considered as separate 
accounting functions. Therefore, general administrative costs, operations, fees paid, and 
corresponding expenses are separated as follows: 

Water Enterprise – Accounts for the retail water operations confined to the water 
service area. In the past audited fiscal year, net assets increased by $7.4 million 
(23%) due to investment in recycled water projects, automatic meter reading 
upgrade, and water pipeline installation. In 2004, LACSD implemented a new 
Supplemental Water Supply Fee in order to diversify the district’s water supply to 
eliminate reliance on the lake as the sole source of water supply. 

Wastewater Enterprise – Accounts for the wastewater operations throughout the 
district. For FY 2008-09, net assets increased by $1.7 million (5%) due to 
investment in pipeline rehabilitation and improvements made to Lift Stations 9 and 
10. 

Deer Lodge Park Enterprise – Accounts for the purchase of water or pumping 
activities of the Deer Lodge Park 94-1 assessment district. For FY 2008-09, net 
assets decreased by $163,000 (8%) due to a write-off of $166,000 of the 
assessment receivable as uncollectible. 

Revenues 

Revenues are derived primarily from 1) charges for services, 2) share of the one percent 
general levy property tax, 3) supplemental water supply fee, 4) interest, and 5) grant income 
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1. Charges for Services 

The main source of revenue income for the District is from charges for water and 
sewer services. Rates for residential water service include a fixed monthly charge 
for water service based on meter size applicable to each property, even if 
unoccupied, and a consumption charge for water service based on a tiered rate. 
Both water and wastewater customers are billed on a monthly basis. However, 
wastewater only customers are charged a fixed fee equivalent to $40.16 per month 
billed on the annual property tax bill. 

During fiscal year 2008-09, the District finalized a comprehensive Financial Master 
Plan to ensure the continued financial stability of the District. The water and 
wastewater rates have been restructured based on the Financial Master Plan and 
the District moved from bi-monthly billing to monthly billing. The rate structure 
adjusts fixed charges and volume charges so that the net effect more fairly allocates 
costs to those customers that are high volume users and enhance the positive 
economic signal to users that conserve. A three percent rate increase was approved 
with the adoption of the FY 2009-10 Budget, effective January 1, 2010. 

2. Share of One Percent General Levy 

LACSD receives a share of the one percent general ad valorem tax levy. The 
receipt of a share of the general levy is to the District as a whole and it has chosen 
to restrict these revenues to its wastewater activities. When the LACSD assumed 
responsibility for the wastewater activities of the former Lake Arrowhead Sanitation 
District, the Sanitation District’s share of the general levy was transferred to LACSD 
(LAFCO 2186). 

3. Supplemental Water Supply Fee 

The Supplemental Water Supply Fee was put in place in 2004 to collect fees to: 1) 
pay for the cost of importing State Water Project water; and 2) pay for the cost of 
permanent water supply projects such as groundwater wells, recycled water for 
outdoor irrigation, and additional imported water. The Supplemental Water Supply 
fee is collected through the County of San Bernardino Property Tax Rolls. It is not 
part of a customer’s regular monthly water bill. The fee consists of a fixed annual 
charge for all water connections and a variable water charge based on previous 
calendar year water usage. The fixed annual charge increases each year by two 
percent and is $242.13 for FY 2010-11. Parcels already paying a CLAWA fee and 
those without a meter are exempt from the supplemental fee. The fee was 
established for 15 years and FY 2010-11 is the sixth year of the fee. The District 
Board of Directors has taken action to restrict use of the Supplemental Water Fee 
Funds by way of Ordinance 61. 

Through December 31, 2009, the Supplemental Water Fees have generated $20.4 
million along with $7.1 million in funding provided by the State Revolving Fund grant 
and loan proceeds. The use of the funds totals $23.0 million comprised of $4.4 
million in water purchases from CLAWA and $18.6 million in capital projects. The 
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largest of the capital projects is Phase 1 of the Recycled Water project at $12.3 
million through December 31, 2009. 

4. Interest 

The District has approximately $40 million in its reserve accounts which generates 
considerable interest. However, interest earnings have dropped significantly due to 
market conditions, which also affect the three enterprise funds. 

5. Grant Income 

The District actively pursues grant funding for it projects. Over the last five audited 
fiscal years, it has received over $3.7 million in grant funding to include: 

$431,000 from the Environmental Protection Agency (EPA) for the District's 
recycled water program. The District has received the total grant amount and 
applied it towards the engineering services during construction and other 
professional services related to the Recycled Water Phase I project. 

$250,000 from the United States Bureau of Reclamation for a portion of the 
Integrated Water Regional Plan (IWRP) related to groundwater management. 

$492,000 from the Bureau of Reclamation portion of the House Energy and 
Water Appropriations Bill to develop the IWRP. The District and the Bureau 
worked together to complete the IWRP Final Report in 2007 and the next steps 
are to begin implementation including surface and groundwater management 
activities. 

$208,000 from the Bureau of Reclamation toward an Automatic Meter Reading 
conservation program. 

The District has secured another appropriation totaling $1,000,000 in the Federal 
Fiscal Year 2010 Bureau of Reclamation portion of the House Energy and Water 
Appropriations Bill. The funds are to be used for a reservoir hydrodynamic study 
($139,792), USGS Precipitation and Stream Gauge Stations ($167,625), and 
Water Supply-Renewable Energy Appraisal Study ($560,038). The District was 
unable to fully utilize the $1 million and the agreement with the Bureau is for 
$867,455. 

Expenditures 

As shown below, for FY 2010-11 personnel, materials and supplies, and utilities and waste 
disposal comprise the majority of the major expenditure categories. The percentage 
representation below generally is the same for the past few years, with the exception of 
water purchases increasing in cost for some years. 
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Activity Expenditure Percentage 
Personnel $5,853,562 58% 

Materials & Supplies $1,240,420 12% 

Utilities & W aste Disposal $1,061,050 11% 

Professional & Other Services $807,560 8% 

General Liability Insurance $300,000 3% 

Water Purchases $253,000 3% 

Maintenance, Contracts & Permits $217,760 2% 

Training & Travel $186,860 2% 

Rebate Programs $150,000 1% 
TOTAL $10,070,212 100% 

Based on recommendations in the Financial Master Plan adopted on September 9, 2008, 
the District is pursuing debt financing and has taken advantage of low costs loans and 
grants through the State Revolving Fund. The major addition to capital assets this year was 
the completion of the Automatic Meter Reading project, water pipeline replacement and 
sewer pipeline rehabilitation along with lift station upgrades and equipment purchases. 

In November 2009, the District sold $22 million of Certificates of Participation. 
Approximately $6 million was to pay-off the outstanding balance of the 1999A debt with a 
net present savings of over $300,000. Approximately $15 million was new money for 
capital improvement projects in water (25%) and wastewater (75%). The capital 
improvement projects will also be partially funded with existing District reserves, according 
to LACSD. 

Capital improvement activity focuses heavily on recycled water projects. These projects 
include replacing aging infrastructure and will provide efficiencies to both the water and 
wastewater systems. Funding for these projects are from the 2009 certificates of 
participation proceeds, district reserves, and state and federal grants. The number of 
projects is still robust, but several significant projects, including the recycled water Grass 
Valley Wastewater Treatment Plant upgrade, recycled water transmission line, and 
conversion of the Lake Arrowhead Country Club golf course for recycled water use were 
completed in the prior budget year. 

Long-Term Debt 

Long-term liabilities are $17.8 million as of June 30, 2009. Of this amount, the District had 
$15.3 million in outstanding long-term debt, compared to $14.6 million in fiscal year 2007-
2008, a net increase of $2.6 million. On September 4, 2007 the State Water Board adopted 
the 2007-08 State Revolving Fund (SRF) Loan Program which included the District's 
Recycled Water Phase 1 Project. The total amount approved for the District's SRF loan is 
$6,220,000 that will be disbursed to the District as reimbursement requests based upon 
project expenditures are submitted to the State Water Board. The loan has a repayment 
period of twenty years, with the first repayment due one year after completion of 
construction, with an interest rate of 2.5%. As of June 30, 2009 the total amount drawn 
down of the SRF loan was $2,895,655. 
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The outstanding debt at June 30, 2009 and 2008 is shown in the following figure. 

In addition, the Deer Lodge Park fund owes the Water fund $183,855 as of June 30, 2009 
for an advance to pay for legal fees. The amount is being paid off over a 20-year period 
with an interest rate of five percent. 

Additional Information 

Regular Audits 

Government Code Section 26909 requires all districts to provide for regular audits; LACSD 
conducts annual audits and meets this requirement. Section 26909 also requires districts to 
file a copy of the audit with the State Controller and county auditor within 12 months of the 
end of the fiscal year. According to records from the County Auditor, the last audit received 
was for FY 2008-09. 

Appropriations (GANN) Limit 

Under Article XIIIB of the California Constitution (the Gann Spending Limitation Initiative), 
LACSD is subject to the Gann limit. Therefore, an agency is restricted as to the amount of 
annual expenditures from the proceeds of taxes, and if proceeds of taxes exceed allowed 
appropriations, the excess must either be refunded to the State Controller or returned to the 
taxpayers through revised tax rates, revised fee schedules of other refund agreements. As 
a part of the annual budget process, the District adopted by resolution the appropriation limit 
for the wastewater function for FY 2010-11. A review of the financial statements for the 
fiscal years ended June 30, 2008 and 2009 show that proceeds of taxes did not exceed 
appropriations and the wastewater expenditures did not exceed its adopted appropriation 
limit. 

Awards 

The California Society of Municipal Finance Officers awarded a Certificate for an Award for 
Outstanding Financial Reporting to LACSD for its Comprehensive Annual Financial Report 
for the fiscal year ended June 30, 2008. This was the eighth year that the District has 
achieved this award. 
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Pension Obligations 

A review of the most recent audited financial statements indicates that LACSD has a zero 
net pension obligation. In addition, LACSD does not pay for post-employment benefits. 

IV. Status of, and opportunities for, shared facilities. 

As discussed above, LACSD has entered into short term agreements with San Bernardino 
Valley Municipal Water District ("Muni") and with the Crestline-Lake Arrowhead Water 
Agency ("CLAWA") for the purchase of water from Muni, then treatment and transportation 
of that water through CLAWA's transmission system (as capacity may be available in the 
Agency's system during periods of off-peak demands) for delivery of that treated water into 
the LACSD's system for its use in lieu of water from Lake Arrowhead. All of the water 
supplied by CLAWA is treated to the California Department of Public Health standards at 
the agency's Silverwood Water Treatment Plant. 

V. Accountability for community service needs, including governmental structure 
and operational efficiencies. 

Local Government Structure and Community Service Needs 

LACSD is an independent special district governed by a five-member board of directors. 
Members are either elected by the electorate at the November consolidated election in odd 
numbered years or are appointed in-lieu of election by the County Board of Supervisors to 
four-year staggered terms. The most recent selection round in November 2009 produced 
three appointed members. The current board, positions, and terms of office are shown 
below: 

Board Member Title Term Selection 
Geoffrey Goss President 2013 Appointed in Lieu of Election 
David Ben-Hur Vice President 2011 Elected 
Joyce Barkley Director 2013 Appointed in Lieu of Election 
Glenn Goodwin Director 2013 Appointed in Lieu of Election 
Ralph Wagner Director 2011 Elected 

Regular Board meetings occur on the second and fourth Tuesday of each month at 6:30 
p.m. at the Willow Creek Board Room in Lake Arrowhead. Notice of each Board meeting is 
posted for public review and on the agency website at least 72 hours in advance and is also 
mailed to anyone who may have requested notice in writing. LACSD’s office is located in 
Lake Arrowhead and is open Monday through Friday 7:30 a.m. to 5:00 p.m. 

Operational Efficiency 

Operational efficiencies are realized through several joint agency practices, for example: 

The District participates in a joint venture with forty-thee other participants in 
California Sanitation Risk Management Authority ("CSRMA") for workers' 
compensation and forty members pooled liability insurance. CSRMA has a self-
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insured retention of $750,000 per occurrence for workers' compensation and pooled 
liability, workers' compensation docs not have a deductable and pooled liability has a 
$50,000 deductible. 

Beginning March 1, 2003, the District contributes to the California Public Employees 
Retirement System (“PERS”), a cost-sharing multiple-employer public employee 
defined benefit pension plan. PERS provides retirement and disability benefits, 
annual cost-of living adjustments, and death benefits to plan members and 
beneficiaries. PERS acts as a common investments and administrative agent for 
participating public entities with the State of California. On March 11, 2009 the 
remaining 16 participants of the 401(a) pension plan rolled over their investment to 
PERS giving the District 100% participation in PERS. 

The County of San Bernardino has transferred approximately 12.88 acres previously 
purchased by County Service Area 70 Zone D-1 to LACSD. LACSD plans to use 
this site for a new district office and maintenance yard. 

Government Structure Options 

There are two types of government structure options: 

1. Areas served by the agency outside its boundaries through “out-of-agency” service 
contracts; 

2. Other potential government structure changes such as consolidations, 
reorganizations, dissolutions, etc. 

Out-of-Agency Service Agreements: 

CLAWA Law and its contract with the State Department of Water Resources prohibit 
CLAWA from delivering any portion of its imported water supply for use outside of its 
boundaries. However, as noted throughout this report, there is a three-party agreement 
between CLAWA, San Bernardino Valley Municipal Water District ("Muni"), and LACSD 
for the purchase of water from Muni, treatment and transportation of that water through 
the CLAWA's transmission system (as capacity may be available in CLAWA's system 
during periods of off-peak demands) for delivery of that treated water into the LACSD's 
system for its use in lieu of water from Lake Arrowhead. 

Government Structure Change Options: 

While the discussion of some government structure options may be theoretical, a 
service review should address possible options. 

Annexation of surrounding territory. LACSD, landowners, or registered voters could 
submit an application to expand the sphere of influence of LACSD and annex 
surrounding territory. However, much of the surrounding lands are either served by 
another district or are public lands not requiring municipal level services through 
LACSD or any other public agency. Further, the District does not have any specific 
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policies related to annexation but it has stated its past practice has been to refuse to 
annex new territory to the primary water service area. However, it has assumed the 
obligation for water service under a separate system. 

Annexation of district-owned land in Hesperia. LACSD desires to bring into its 
sphere of influence and annex ten parcels in the City of Hesperia. The property is 
owned by LACSD which it uses for effluent disposal and agricultural production. As 
a cost savings measure, if LACSD were to annex these parcels and continue its 
municipal use, then it would benefit from tax exempt status for the parcels and would not 
be subject to paying the ad valorem property tax. 

Assumption of streetlighting and road maintenance responsibility as well as other 
municipal level services for the community. LACSD overlays CSA 59 and CSA 69 
(roads) and a portion of CSA 54 (streetlights). As a multi-function, independent 
special district, LACSD has the statutory authority to provide streetlighting and road 
maintenance services (although activation of such service is subject to LAFCO 
authorization). In this scenario, LACSD could assume responsibility for providing the 
services within its boundaries. 

Such a change is in concert with the Commission’s community service ideology, 
there would be a single agency providing the full range of municipal services within a 
community (along with a transfer of the property tax share of each respective 
agency) and reduction of multiple agencies providing the same service. LAFCO staff 
bases this possibility upon the following: 

o The Commission approved the formation of the LACSD with the condition that 
the district continue to explore possibilities of adding additional services at the 
earliest possible time, 

o Legislature’s intent in LAFCO Law and Community Services District Law. 

The preamble to LAFCO Law reads that while the Legislature 
recognizes the critical role of many limited purpose agencies, 
especially in rural areas, it finds and declares that a single 
multipurpose governmental agency accountable for community service 
needs and financial resources may be the best mechanism for 
establishing community service priorities. 

Government Code Section 61001(b) states: 

The Legislature fins and declares that for many communities, 
community services districts may be any of the following: 

(1) A permanent form of governance that can provide locally 
adequate levels of public facilities and services. 
(2) An effective form of governance for combining two or more 
special districts that serve overlapping or adjacent territory into a 
multifunction special district. 
(3) A form of governance as the community approaches cityhood. 
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(4) A transition form of governance as the community approaches 
cityhood. 

The San Bernardino LAFCO has utilized CSD as a service mechanism 
to nurture communities and protect them from intrusion by other 
service providers for a future incorporated city. 

Further, the preamble to Community Services District Law states that 
the intent of the Legislature for CSD Law is to encourage LAFCOs to 
use their service reviews, spheres of influence, and boundary powers, 
where feasible and appropriate, to combine special districts that serve 
overlapping or adjacent territory into multifunction community services 
districts. 

LACSD was requested to provide its response to this option. This option was 
discussed by the LACSD board at it September 14 meeting and was met with 
amusement. The District’s written response to LAFCO states that the directors 
considered the request and determined that because the street lighting and road 
maintenance district were so small, it would not be economical for LACSD to attempt 
to operate the districts. 

LAFCO staff returns to the Legislature’s intent in LAFCO Law and Community 
Services District Law in that a single multi-function agency may be the best 
mechanism to coordinate and provide service within a community. It is evident that 
the current situation results in multiple governing bodies, administration, overhead, 
and financial reporting. It is also apparent that the District currently provides for the 
receipt of service by contract (as snow removal is accomplished) and through direct 
payment to Southern California Edison for services. 

Assumption of CSA 70 Zone D-1’s dam maintenance (flood control) and park 
services by Lake Arrowhead Community Services District (LAFCO 3144). This 
proposal was continued from the July hearing to this month’s agenda at the a 
request of the Lake Arrowhead CSD. The proposal was to authorize activation of 
the District’s latent flood control and park and recreation services within its 
boundaries. The rationale for this request was the future intent to assume 
responsibility for providing those services currently a function of CSA 70 Zone D-1 
along with a transfer of all its assets, revenues, and liabilities. Since that time, 
LACSD has withdrawn its application. However, as outlined above the transfer of 
this service obligation remains a long-term option given the primary role of the 
agency to protect the viability of Lake Arrowhead, the primary source of water for 
consumption within the District’s jurisdiction. However, if the District is not interested 
in the assumption of regional services, as evidenced by its response on road and 
streetlighting, the transfer of these services remains problematic. LAFCO staff’s 
position remains that for maintenance of the dam, such an action could reduce the 
layers of government in the area and provide for local control of the dam and 
Papoose Lake. 
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Assumption of public retail water service within LACSD boundaries. There are three 
public agencies that provide water within LACSD’s boundaries but outside of its 
water service area. These scenarios would reduce multiple public agencies 
overlaying the same area that provide the same service. Since the service areas of 
these agencies are already within the boundaries of LACSD, these scenarios would 
not require LAFCO approval and would be subject to negotiation between the 
appropriate agencies or a vote of the electorate. 

o CSA 70 Zone CG. In this scenario, LACSD would assume responsibility for 
County Service Area 70 Zone CG’s (Zone CG) water service and would 
succeed to Zone CG’s water system, assets, and liabilities. 

o Crestline-Lake Arrowhead Water Agency Improvement Districts. At the time 
that CLAWA created Improvement Districts A, B, C, and D there was no other 
public water agency available to provide the service. However, in 1983, 
LACSD was expanded to include the boundaries of the Lake Arrowhead 
Sanitation District and assumed that agency’s services; the majority of 
CLAWA’s improvement districts are within LACSD. LACSD currently 
provides water service to the Arrowhead Woods area (its original service 
area) and the territory within Deer Lodge Park. LACSD could assume the 
retail responsibility for Improvement District A and C, the majority of 
Improvement District B and the developed portions of Improvement District D. 

o City of Big Bear Lake Department of Water and Power. The City of Big Bear 
Lake Department of Water and Power succeeded to the water service 
territory previously assigned the Southern California Water Company – Big 
Bear District upon its acquisition by the City of Big Bear Lake. As a condition 
of the City’s acquisition through condemnation, it was required to assume 
service responsibility for all of Southern California Water Company’s service 
area in the mountains – which included the Rimforest portion in the Lake 
Arrowhead community. In 1995, LAFCO granted the City of Big Bear Lake an 
exemption from the provisions of Government Code Section 56133 for the 
provision of water service within the State Public Utilities Commission 
assigned certificated service area. In 2004, the Commission authorized the 
expansion of the Rimforest Service to include the Mountain Pioneer Mutual 
Water Company due to the devastating effects of the Old Fire on the system. 
LAFCO staff has broached the question of transferring this service obligation 
to the LACSD due to its proximity (Big Bear DWP is more than 30 miles 
away). LACSD has indicated its interest in assuming service responsibility for 
this area as well as succeed to the system’s assets; however, no official 
response has been received from the Big Bear DWP. 

CLAWA annexation of Arrowhead Woods. While CLAWA is willing to continue 
cooperation with LACSD and assist in delivering supplemental water obtained by 
alternative means, CLAWA's Board strongly opposes annexation of the Arrowhead 
Woods area. CLAWA staff has provided two main reasons for the opposition to 
annexation of the Arrowhead Woods area. First, imported water supply may not be 
sufficient to satisfy existing and anticipated demand for supplemental water and the 
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agency would not be comfortable adding demand with no additional supplemental 
supply. Second, the additional population would alter the board representation with 
the Lake Arrowhead community possibly comprising two of the five board 
memberships. 

Should Arrowhead Woods ever be annexed into CLAWA, LAFCO staff’s analysis 
indicates that board divisions would need to be realigned to allow for proportional 
representation. All levels of public agencies are evolving entities and boundary and 
representation modifications are a common occurrence. 

A 2003 study funded by CLAWA indicates that if Arrowhead Woods were to be 
annexed to the agency, the annexation fee to be paid to CLAWA would be 
approximately $39.7 million. This figure was based upon CLAWA’s rules and 
regulations, which state that an annexation fee shall equal the sum of back property 
taxes and back standby charges. With roughly 9,500 parcels11 composing the 
Arrowhead Woods area, the average annexation fee to CLAWA would be roughly 
$4,200. Additionally, this figure was derived in 2003 and would increase each year 
as property taxes and standby charges are levied. However, according to CLAWA’s 
FY 2008-09 Financial Statements, CLAWA's future commitment for State Water 
Project costs over the years 2009 to 2035 is estimated at $49.9 million. For 
illustrative purposes, by simply adjusting the 2003 estimated $39.7 million 
annexation fee for inflation, the Arrowhead Woods area would be charged $47.0 
million in 2010. Therefore, the general statement can be made that annexation of 
Arrowhead Woods to CLAWA along with the annexation fees would roughly equal 
CLAWA’s commitment for State Water Project costs through 2035 and remove that 
obligation from CLAWA’s current residents and landowners. If such annexation 
were to be proposed, an improvement district could be formed to isolate the 
Arrowhead Woods area, much like Improvement Districts A, B, C and D, to be 
responsible for the future State Water Project costs. This scenario would afford the 
Arrowhead Woods with accessibility to supplemental water and substantially reduce 
or even eliminate the future State Water Project costs that those currently within 
CLAWA’s boundaries pay. No opinion regarding this possibility has been received 
by LAFCO staff from CLAWA, LACSD, or those representing the Arrowhead Woods 
area. However, LACSD states that due to political factions, this option is not likely at 
this time. 

Consolidation of all public water agencies and/or service areas. Another scenario 
would be to consolidate all of the public water agencies providing retail water service 
within CLAWA’s boundaries. These agencies include Arrowbear Park County Water 
District, County Service Area 70 Zone CG, CLAWA, Crestline Village Water District, 
LACSD, Running Springs Water District, and the Rim Forest portion of the City of 
Big Bear Lake Department of Water and Power. This option could reduce 
duplication of administrative efforts and provide the opportunity for economies of 
scale. Further, it would provide a single voice for this part of the mountain region 
regarding water issues. This option could also alleviate the need for short-term 

11 The 2003 study funded by CLAWA identifies that roughly 9,500 parcels are within the Arrowhead Woods 
exclusion area. A parcel count provided by the County of San Bernardino Information Services Department in May 
2010 identifies that there are 9,852 parcels within this area. 
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solutions for water delivery. This is a viable option, and appears more practical for 
the Crest Forest and Lake Arrowhead communities. However the details of a 
possible consolidation would need to consider the other services provided by the 
agencies and if annexation of additional territory would be included. 

Maintenance of the status quo. At this time, LAFCO has not received any expressed 
interest from LACSD, landowners, or residents in exploring the options above. 
Maintenance of the existing organizational structure would maintain the delivery of 
retail water and sewer within the respective service areas with no additional services 
provided. However, as described in detail in the LACSD Sphere of Influence 
Update, LAFCO staff is recommending sphere expansions to include district-owned 
land in Hesperia and to encompass the Lake Arrowhead community, as defined by 
the Commission. 

LAKE ARROWHEAD CSD SPHERE OF INFLUENCE UPDATE 

Sphere of Influence 

In 1983, the Commission established the sphere of influence for the LACSD as being 
coterminous with its boundaries. Since that time, there have been no changes to the 
LACSD sphere. As discussed in detail in the “Lake Arrowhead Community Discussion” 
section of this report, for this sphere update staff is recommending the following sphere of 
influence amendments: 

1. Expand LACSD’s sphere to include ten parcels located within and adjacent to the 
City of Hesperia. The properties are owned by LACSD which it uses for effluent 
disposal and agricultural production. As a cost savings measure, if LACSD were to 
annex these parcels and continue its public use, then it would benefit from tax exempt 
status for the parcels and would not be subject to paying the ad valorem property tax. 
LACSD requested this sphere expansion when it submitted its sphere of influence 
update materials to LAFCO and recommends that the Commission approve this sphere 
expansion. Since nine out of the ten parcels are within the City of Hesperia and its 
subsidiary district the Hesperia Water District, these agencies were requested to 
respond the proposed sphere expansion. The City and the Water District have not 
provided statement regarding the proposed sphere expansion other than it wishes to be 
notified of the sphere expansion. 

2. Expand the sphere for LACSD to encompass the Lake Arrowhead community, as 
defined by the Commission. Additional sphere modifications include surrounding 
private lands, to adjust for parcel lines, and to conform to the Lake Arrowhead 
community definition are shown on the second map below. 

By placing these areas within the LACSD sphere, it understands that the designation of a 
sphere of influence requires the district to prepare plans for the extension of service and 
incorporate all of its sphere of influence within its planning documents. 
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Authorized Powers 

When updating a sphere of influence for a special district, the Commission is required to 
establish the nature, location, and extent of any functions or classes of services provided by 
the district (Government Code §56425(i)). LAFCO staff has identified through consultation 
with LACSD that is provides for the reclamation of wastewater and delivers recycled water 
for irrigation purposes at the Lake Arrowhead Country Club. 

LAFCO staff recommends the Commission modify the water services for the District to 
recognize its delivery of reclaimed wastewater for irrigation purposes and affirm the sewer 
services provided by LACSD in the Rules and Regulations of the Local Agency Formation 
Commission of San Bernardino County Affecting Functions and Services of Special Districts 
as follows: 

FUNCTIONS SERVICES 

Water Retail, domestic, operation of water, conservation, 
reclaimed water for irrigation purposes 

Sewer Collection, transportation, treatment, 
reclamation, disposal 

FACTORS OF CONSIDERATION: 

Present and Planned Uses 

Land uses within the district boundaries consist of residential with limited commercial and 
institutional uses to support regional retail requirements. There is no agricultural use within 
the District. Open space areas are either not yet developed land (residential), recreational 
(golf course) or commercial related (conference centers). The three lakes are designated 
as open space, with one publicly owned (Papoose Lake). 

Present and Probable Need for Public Facilities and Services 

Due to the high housing density (3 to 4 dwellings units per acre), hard rock soil conditions, 
and proximity to lake waters present an on going need for water and wastewater services. 
The population density creates demands that far exceed the ability of local natural water 
resources to adequately and reliably satisfy. The regulatory reduction in the entitlement to 
Lake Arrowhead water will require the District to identify and secure an alternative reliable 
source of imported water to meet existing and future demands. 

The present and probable need for supplemental water service in the Arrowhead Woods 
area (7.4 square miles) has been addressed through the three-party agreement between 
Crestline-Lake Arrowhead Water Agency (“CLAWA”), San Bernardino Valley Municipal 
Water District ("Muni"), and the LACSD for the purchase of water from Muni, then treatment 
and transportation of that water through the CLAWA's transmission system (as capacity 
may be available in CLAWA's system during periods of off-peak demands) for delivery of 
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that treated water into the LACSD's system for its use in lieu of water from Lake Arrowhead. 
However, the three-party agreement is a short-term solution with the contract expiring in 
2020. Further, there are no known plans on providing a long-range and comprehensive 
solution to the water challenges in the mountain area after 2020. 

Present Capacity of Public Facilities and Adequacy of Public Services 

The present capacity of the facilities is adequate for the District’s services. LACSD states 
that within the next seven years alternative water supply sources must be identified and 
secured for long-term water supply reliability. 

Social and Economic Communities of Interest 

The social communities of interests are the Rim of World Unified School District, Arrowhead 
Woods development, and the surrounding communities. The economic communities of 
interest are Lake Arrowhead, Lake Arrowhead Village, and businesses along the highways. 

CONCLUSION FOR LACSD: 

LACSD was envisioned to provide more than water and sewer service. It was intended to 
become the focal government organization for the community. 

For the LACSD sphere of influence update, staff recommends that the Commission: 

Amend the sphere of influence to: 

o Include 10 parcels located within and adjacent to the City of Hesperia, which 
LACSD uses for effluent disposal and agricultural production. 

o Encompass the Lake Arrowhead community, as defined by the Commission. 
Additional sphere modifications include surrounding private lands, to adjust 
for parcel lines, and to conform to the Lake Arrowhead community definition. 

o Seek concurrence from the District and the City of Big Bear Lake Department 
of Water and Power to transfer operations of the Rimforest system. 

Modify the water service to acknowledge the delivery of reclaimed water for irrigation 
purposes and affirm the sewer functions and service descriptions. 
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COUNTY SERVICE AREA 70 ZONE D-1 (LAKE ARROWHEAD) 
Service Review 

INTRODUCTION: 

County Service Area 70 Zone D-112 (“Zone D-1”) was formed in 1974 for the purpose of 
constructing and providing a financing mechanism for the New Lake Arrowhead Dam, 
located on the east side of Lake Arrowhead. In December 2008, the County Board of 
Supervisors, as the governing body of Zone D-1, adopted a resolution to add park services 
to Zone D-1 (park and recreation was already authorized for Zone D-1’s parent agency, 
County Service Area 70). Zone D-1 is not under LAFCO purview, therefore only information 
related to a service review is provided in this report. 

LOCATION AND BOUNDARIES: 

Zone D-1 encompasses approximately 7.7 square miles in the Mountain Region of the 
county and is wholly within the Lake Arrowhead Community. Zone D-1 conforms to the 
area commonly known as Arrowhead Woods and consists of a planned community 
surrounding Lake Arrowhead. A map showing Zone D-1 is shown below and is included as 
a part of Attachment #2. 

12 The zone was formed as “County Service Area 70 Improvement Zone D-1”. With the re-write of CSA Law 
effective January 2009, all “improvement zones” are now called “zones”. 
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ZONE D-1 HISTORY: 

In the early 1970s, the Division of Safety of Dams of the State of California Department of 
Water Resources determined that the Lake Arrowhead Dam was unsafe and issued an 
order that if there was no action towards making needed corrections to dam, then the level 
of the lake would be lowered significantly, thus effecting the size of the lake. The ownership 
of Lake Arrowhead and its dam were privately owned by the Arrowhead Lake Association 
(“ALA”), the property owners association of the area known as Arrowhead Woods. The ALA 
could not obtain independent financing to repair the Lake Arrowhead Dam, but it desired to 
retain the restricted access to the private lake. Instead of making significant repairs to the 
Lake Arrowhead Dam located at the east side of the lake, the recommended course of 
action to come into safety compliance was to construct an additional dam easterly of the 
Lake Arrowhead Dam. This would create a smaller lake in between the two dams which 
would in essence provide an equalizing force of water on both sides of the Lake Arrowhead 
Dam (as shown on the image below). Usually dams are created to protect a downstream 
area from flooding, but an additional dam (named the New Lake Arrowhead Dam) was 
constructed to preserve the level of Lake Arrowhead and safety of the original dam. Due to 
the cost of constructing the New Lake Arrowhead Dam, the ALA could not obtain 
independent financing. Therefore, public assistance was needed. 
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Although counties in general were authorized to provide flood control services and facilities 
through Government Code Section 25680 et seq. in 1974, county service areas were not 
authorized to provide flood protection. Further, at that time the San Bernardino County 
Flood Control Act did not allow for special zones that would facilitate the proper financing 
mechanism for the needed corrections. Given the public interest and necessity, specific 
legislation, SB 214113 , was needed to allow San Bernardino County to construct, repair, 
and maintain dams by either: 1) using a county service area, or 2) a special zone within the 
San Bernardino County Flood Control District. The course of action chosen by the County 
was to use County Service Area 70 (unincorporated countywide) for flood protection. 

With the County now allowed to use a county service area to provide flood protection, 
County Service Area 70 Improvement Zone D-1 was formed in July 1974 by action of the 
County of San Bernardino Board of Supervisors14 . With Zone D-1 formed, the Board of 
Supervisors placed a special bond and maximum tax rate election for the November 
election and the electorate approved both measures. The area of benefit is generally 
known as Arrowhead Woods and includes the land owners who receive benefit of lake 
privileges contained in the deed to their property defined in the agreement signed between 
the property owners and the Lake Arrowhead Dam Corporation in 1964. 

CSA 70 ZONE D-1 SERVICE REVIEW 

As outlined at the outset of this section, LAFCO has no direct jurisdiction over Zone D-1; 
therefore, only service review information is provided. The County Special Districts 
Department, administrators for board-governed special districts, prepared a service review 
consistent with San Bernardino LAFCO policies and procedures. The Department’s 
response on behalf of Zone D-1 to LAFCO’s original and updated requests for materials 
includes, but is not limited to, property and financial information. The information submitted 
is included as a part of Attachment #3 and is incorporated in the information below. 

I. Growth and population projections for the affected area. 

Development in the San Bernardino Mountains is naturally constrained by rugged terrain, 
limited access, and lack of support infrastructure, as well as by planning and environmental 
policies which place much of the area off limits to significant development. As shown on the 
map below, the private lands within the Zone D-1 are generally residential (RS-14M and 
RS-1) with scattered commercial along State Route 189, 173, Rim Forest and along the 
lake (Lake Arrowhead Village). Maximum build-out potential is substantially constrained by 
the slope-density standards and fuel modification requirements of the County General Plan 
Fire Safety Overlay. 

13 Senator Ayala (coauthor Assemblyman Lewis) introduced SB 2141, signed into law in 1974. Stats. 1974, c. 380, 
pg 941. SB 2141 added Sections 25210.4d and 25211.7a to the Government Code (CSA Law) and amended 
Sections 3.1 and 13 of the San Bernardino County Flood Control Act. With the re-write of CSA Law effective 
January 2009, the special language pertaining to San Bernardino County was removed and now Gov Code 25213(v) 
permits a county service area to provide flood control and drainage services and facilities (subject to LAFCO 
authorization).
14 County Board Resolution 74-216, adopted by the Board of Supervisors on August 26, 1974. 
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As shown on the map below, all the lands within Zone D-1 are privately-owned. 
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In general, the San Bernardino Mountains is one of the most densely populated mountain 
areas within the country. The Zone D-1 service area includes commercial uses surrounding 
Lake Arrowhead oriented to tourists and seasonal residents as well as year-round 
residents. However, development in Zone D-1 is primarily single-family residential. Zone 
D-1 currently has an estimated permanent population of approximately 7,714. There is a 
large seasonal population component as well as a substantial influx of visitors to the 
mountain resort areas, which are not reflected in available demographic statistics. It is 
estimated that the seasonal factors can approximately double the peak population. 

From 2000 to 2030, the overall permanent population within Zone D-1 is estimated to grow 
87% and reach roughly 12,000. This figure does not take into account seasonal population 
and tourism. Even with the large increase in population, the area is not anticipated to reach 
its build-out population by the 2030 horizon of this report. 

Year 2000 2005 2010 2015 2020 2025 2030 

2000 to 2030 

growth rate 
CSA 70 D-1 6,261 6,950 7,714 8,563 9,505 10,550 11,711 87.0% 

Source: County of San Bernardino 2007 Lake Arrowhead Community Plan 
Notes: Does not include seasonal population or visitors 
Methodology for LAFCO staff calculations

15 

15 Methodology for LAFCO staff calculations. 
Population between 2005 and 2030 represent the average five year growth rate from 2000 to 2030. 
LACSD comprises 65% of the private parcels of the Lake Arrowhead Community Plan area. 
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II. Present and planned capacity of public facilities and adequacy of public 
services, including infrastructure needs or deficiencies. 

Zone D-1 was formed in 1974 for the purpose of providing dam operations, maintenance, 
and repairs of the New Lake Arrowhead Dam. In December 2008, the County Board of 
Supervisors, as the governing body of Zone D-1, adopted a resolution to add park services 
to Zone D-1 (park and recreation was already authorized for Zone D-1’s parent agency, 
County Service Area 70). 

Dam Maintenance 

The County Special Districts Department did not provide any plans or studies for this 
service review regarding the New Lake Arrowhead Dam or Papoose Lake. 

The County Special Districts Department utilizes a Dam Caretaker for the day-to-day 
operations of Zone D-1 and contracts with Hilltop Geothermal Incorporated for maintenance 
and inspection of the New Lake Arrowhead Dam. Prior to FY 2010-11, the dam employee 
was employed in the name of Zone D-1. As of July 1, 2010, the dam employee is employed 
in the name of CSA 70 – the countywide county service area. Written correspondence from 
Hilltop Geothermal to County Special Districts Department on file at the LAFCO office 
identifies the normal maintenance and inspections that are routinely performed and the 
timeframe associated with each item. 

Papoose Lake receives drainage inflow and has roughly 1970 acre-feet in capacity. LAFCO 
staff is of the understanding that the capacity and area of Papoose Lake would lend to 
recreational use, and the State permit to construct the New Lake Arrowhead Dam requires 
the lake to be open for public use. However, Papoose Lake and the surrounding area are 
physically restricted to the public by locked gates. Of concern to LAFCO staff is the 
utilization of public funding to construct a dam and lake for the purpose of maintaining the 
water level and dam integrity of a private adjacent lake while not allowing public access to 
the publicly funded Papoose Lake. 

Park Services 

In 1996, the County Board of Supervisors approved the purchase by Zone D-1 of 51.35 
acres of vacant land located in the Lake Arrowhead area at the northeast corner of State 
Highway 173 and Torrey Road for $1.5 million. The land was purchased to construct a 
debris basin north of Papoose Lake to aid in the control of silt runoff from construction and 
heavy rain that flowed into Papoose Lake, which was a concern to the California 
Department of Fish and Game and the Lahontan Regional Water Quality Control Board. 
The purchase approval by the board also indicates the potential to utilize unused portions of 
land for the “betterment of the community”, which at the time was undefined by the Advisory 
Commission or Board of Supervisors. 

In August 2008, the Board of Supervisors approved the sale of 11.2 acres of the 51.35 
acres owned by Zone D-1 to the San Bernardino Mountain Communities Healthcare District 
for $500,000. The Board declared that the 11.2 acres in the name of Zone D-1 was no 
longer necessary for its purposes and declared the property surplus. The intent for use of 
the funds gained from the sale is to aid in the design, planning, and construction of a park 
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on approximately two acres of the remaining Zone D-1 land. An additional 12.88 acres has 
been transferred to Lake Arrowhead CSD for $1.00. LACSD plans to use this site for a new 
district office and maintenance yard. 

The contract for design of the park was awarded in December 2008, and a concept plan for 
the “Lake Arrowhead Community Park” was created and approved by the Zone D-1 
Advisory Commission and the Board of Supervisors. The park project is broken down into 
three phases, and the park is planned to include a skateboard park, playground, parking lot, 
restroom, picnic shelter, footbridge, and walk path. The park design and plan were paid 
from the $500,000 property sale to the San Bernardino Mountains Communities Healthcare 
District. 

To pay for the construction of the park, the County submitted a $1.1 million grant application 
to the State Department of Park and Recreation. LAFCO staff understands through 
discussion with County Special District staff that if Zone D-1 is not awarded the grant, the 
park will not be constructed. Of concern to LAFCO staff is that the grant application states 
that Zone D-1 was formed for the purpose of dam repair and maintenance and to provide 
park services. However, County Board Resolution 74-216 in 1974 states that the only 
service to be provided by Zone D-1 is flood control and the implementation was through the 
construction of the new Lake Arrowhead Dam. It was not until 2008 that the Board of 
Supervisors authorized park and recreation services to be provided through Zone D-1. 
Further, the application states that there are no public recreation facilities in Lake 
Arrowhead. However, LAFCO staff has verified that the Rim of the World Recreation and 
Park District owns and operates one community/senior center and one park in the Lake 
Arrowhead community. 

LAFCO staff also questions the information which states that future park operations and 
maintenance is anticipated to be paid from the ad valorem property tax received by Zone D-
1. LAFCO staff understands that the ad valorem property tax received by Zone D-1 has 
always related to its operation and maintenance of the new Lake Arrowhead Dam and 
would question how this could be used to support park services when Rim of the World 
Recreation and Park District already provides that service to the area which is funded 
through the payment of the District’s special assessment on all developed parcels. Having 
two public agencies in an area actively providing park and recreation services is a 
duplication of service which is in direct conflict with the principles of LAFCO law. 

III. Financial ability of agencies to provide services. 

Revenue 

Zone D-1 is not an enterprise function; therefore, it does not receive any outside operating 
revenues. Zone D-1’s primary source of revenue is its share of the one percent ad valorem 
general levy along with the interest earned on its fund balance, which represents 93% of its 
annual revenue. 

In 1974, the voters within Zone D-1 approved two measures related to the construction of 
the New Lake Arrowhead Dam. The first measure allowed Zone D-1 to incur bonded 
indebtedness of $7 million for the construction of the dam. The second measure allowed 
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Zone D-1 to levy a tax rate of $0.10 per $100 per year of assessed valuation on all taxable 
property within the boundaries of Zone D-1. 

In 1977-78 before Proposition 13, all landowners within Zone D-1 were subject to these two 
taxes16: 

General Administration – tax rate of $0.3180 per $100 of assessed valuation. 

Bond Debt – tax rate of $1.2087 per $100 of assessed valuation (it is unclear to 
LAFCO staff how the special tax rate for the bond increased from 10 cents to 
$1.2087 within the span of three years). 

Following passage Proposition 13, the Legislature enacted statutes to implement its provisions. 
Under these statutes, a local government’s share of the one percent general levy was based on 
the share of the property tax going to that local government before Proposition 13 (including 
bond debt). In 2008-09, Zone D-1 received a share between 13.3% and 14.3% of the one 
percent general levy, which resulted in Zone D-1 receiving roughly $473,000 (not including 
taxes owed from prior years). Zone D-1 no longer has any bond debt since the bond was paid 
off in 2000, 14 years earlier than its 40 year term. However, Zone D-1’s current share of the 
one percent general levy is comprised of the pre-Proposition 13 general administration and 
bond debt tax rates. The result has been a net gain of over $200,000 each year. 

Shown on the figure below, the revenue line item “Operating Transfer In” for FY 2008-09 for 
$688,264 includes the receipt of $499,100 for the sale of property to the San Bernardino 
Mountains Healthcare District. 

Expenditures 

Expenditures are mainly comprised of services and supplies, salaries and benefits for the 
one employee, and transfers out to County Service Area 70 (unincorporated area 
countywide) for operations and management support. 

Prior to FY 2010-11, the dam employee was employed in the name of Zone D-1. The 
employee assigned to Zone D-1 also performed paving and snow-plowing services for other 
county service areas and zones in the mountain region. Essentially, the Zone D-1 
employee was the road operator for the mountain region. As shown on the figure below, for 
FY 2009-10 Zone D-1 is estimated to be reimbursed $13,500 in salaries and benefits for 
share of the road equipment operator. A review of information provided by Special Districts 
Department and the FY 2008-09 and FY 2009-10 budgets identify the following county 
service areas and zones that shared the Zone D-1 equipment operator and provided 
reimbursement to Zone D-1: County Service Areas 18, 59, 68, 69; County Service Area 70 
Zones R-2, R-3, R-4, R-7, R-9, R-11, R-12, R-13, R-16, R-21, R-22, R-23, R-33, R-34, R-
35, R-36, R-39, R-40, R-41; and County Service Area 79 Zone R-1. For FY 2008-09, Zone 
D-1 received reimbursement of $20,343.11 for 375.75 hours at $54.14 per hour. For FY 
2009-10, Zone D-1 received reimbursement of $19,743.81 for 356.00 hours at $55.46 per 

16 County of San Bernardino Auditor-Controller. Valuations-Tax Rates, Code Area Tax Rates, 1977-78, Bonded 
Indebtedness June 30, 1977. 
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hour. No reimbursement was identified for the use of the equipment in the name of Zone D-
1 to perform these services. 

As of July 1, 2010, the dam employee is employed in the name of CSA 70 – the county 
service area for the unincorporated county area. Therefore, Zone D-1 will reimburse CSA 
70 for staffing. In turn, the county service areas and county service area zones that shared 
the Zone D-1 equipment operator will now reimburse CSA 70. Zone D-1 pays for a 
proportional share of salaries and benefits costs necessary to serve it and pays a 
proportional cost of the administrative functions of the County Special Districts Department. 
To pay for these functions, the FY 2010-11 Budget indicates a transfer to CSA 70 
Countywide of $238,868 for salaries and benefits and services and supplies support. 

For FY 2008-09 and FY 2009-10, auto repairs, maintenance, and fuel increased sharply 
while the reimbursements for salaries and benefits decreased. Special Districts Department 
staff has indicated that the increased services and supply costs were not directly related to 
more road work. Rather, the Zone D-1 vehicles required additional service due to their age. 
Services and Supplies are increasing significantly this fiscal year due to the purchase of 
private liability insurance ($130,297) and new loader for district maintenance and snow 
removal ($165,000). LAFCO staff has raised the question regarding the need for snow 
removal equipment in the name of Zone D-1. To date, a complete listing of equipment in 
the name of the District has not been received. 

Net Gain 

As identified in the financial statements and budgets, revenues far exceed operating 
expenditures each year. Removing the sale of property and the construction of a new park, 
Zone D-1 annually experiences a net revenue gain of over $200,000 each year. As of June 
30, 2010, Zone D-1 is estimated to have a fund balance of $1,462,980. 

For FY 2010-11, Zone D-1 is anticipated to have a year-end fund balance of zero dollars, as 
identified in the budget. However, Zone D-1 historically has not utilized the budgeted 
Contingencies. If Contingencies are not utilized, the estimated fund balance at the end of 
FY 2010-11 would be $741,812. 
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CSA 70 Zone D-1 Financial Activity 
(General Operations Fund) 

FY 2006-07 
Actual 

FY 2007-08 
Actual 

FY 2008-09 
Actual 

FY 2009-10 
Estimate 

FY 2010-11 
Budget 

Expenditures 
Salaries & Benefits $78,577 $86,504 $91,454 $123,183 $0 
Services & Supplies 77,019 113,586 126,243 118,421 327,826 
Central Computer 64 66 971 973 1,113 
Equipment 0 0 0 0 165,000 
Transfers Out 69,715 96,019 123,727 142,286 238,868 
Contingencies 0 0 0 0 741,812 
Reimbursements (296) (8,383) (12,405) (13,500) 0 
Operating Transfers Out 50,285 0 70,000 500,000 500,000 
Total Expenditures $275,364 $287,792 $399,990 $871,343 $1,974,619 

Revenue 
Taxes $466,831 $500,593 $493,321 $486,639 $486,639 
Use of Money & Property 24,342 37,155 34,511 28,000 25,000 
Current Services (656) (3,574) 557 1,600 0 
Other Revenue 8,704 1,270 6,254 0 0 
Operating Transfers In 0 112 688,264 0 0 
Total Revenue $499,221 $535,556 $1,222,907 $516,239 $511,639 

Net $223,857 $247,764 $822,917 ($355,104) ($1,462,980) 
Fund Balance $747,403 $955,157 $1,818,084 $1,462,980

1 
$0

1 

Sources: FY 2010-11 Recommended Budget
1 

Calculated by LAFCO staff 

Self-Insurance 

From its construction in 1974 up to FY 2010-11, Zone D-1 and the New Lake Arrowhead 
Dam were self-insured by the County of San Bernardino. County Special Districts 
Department staff states County Risk Management reviewed the possibility of Zone D-1 
purchasing a separate insurance policy, but it was determined not to be cost effective. The 
County determined that Zone D-1’s fund balance would be sufficient. 

During that time, of concern to LAFCO staff was liability of a major repair should natural 
disaster have occurred. The bonds approved in 1974 for construction of the dam totaled $7 
million ($7 million in 1974 would have the same buying power as $31 million in 2010). 
Should the need arise for major repair, it was possible that the current Zone D-1 budgeted 
reserve of $1.27 million might not have been enough to cover the cost. With Zone D-1 and 
the New Lake Arrowhead Dam being self-insured by the County of San Bernardino, should 
repair costs exceeded the reserve amount of $1.27 million, then the County of San 
Bernardino and the tax payers throughout the county would be liable for the costs of such 
repairs. 

In response to these concerns, the FY 2010-11 Budget includes the purchase of private 
liability insurance. Purchase of insurance for the dam would reduce the County’s liability in 
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the case of a major repair due to natural disaster. However, should the purchase of private 
liability insurance not continue, then LAFCO staff’s concerns regarding the county’s liability 
would return. 

Appropriation Limit 

An appropriation limit (Gann Limit) is required by Article XIIIB of the State Constitution and 
limits the expenditure of the proceeds of taxes. Action taken on March 2, 2010 by the 
Board of Supervisors of the County of San Bernardino established the appropriation limit for 
Zone D-1 at $5,583,042. 

IV. Status of, and opportunities for, shared facilities. 

The Special Districts Department consolidates the administrative operations and facilities 
for county service areas and improvement zones under the auspices of CSA 70. 

V. Accountability for community service needs, including governmental structure 
and operational efficiencies. 

Local Government Structure and Community Service Needs 

Zone D-1 is governed by the County Board of Supervisors and administered by the County 
Special Districts Department; it is within the political boundaries of the Third Supervisorial 
District. Zone D-1’s budgets are prepared as a part of the County Special Districts 
Department’s annual budgeting process. The annual budget is presented to the County 
Administrative Office and Board of Supervisors for review and approval. 

Zone D-1 has a Board-appointed Advisory Commission with members appointed to four-
year terms. The purpose of the Advisory Commission, as stated on the Clerk to the Board’s 
website, is “To provide advice and recommendations to the Board of Supervisors on issues 
related to the operation and maintenance of the Audrey S. Mackay Memorial Dam [New 
Lake Arrowhead Dam] at Papoose Lake in Lake Arrowhead”. No mention is made 
regarding input on park and recreation activities now under the purview of Zone D-1. 
Meetings are held as needed on the third Tuesday of the month at 5:30pm at the dam 
building on Torrey Road at Papoose Lake. The current Advisory Commission is as follows: 
Billy Dickson, Nancy Noble, Mary Tomlinson, Gary Tompkins, and John Wurm. 

Operational Efficiency 

As a mechanism to control costs, the County of San Bernardino Special Districts 
Department has consolidated many of the administrative and technical functions necessary 
to manage the various services provided under County Service Area 70. Therefore, Zone 
D-1 now has no direct employees; it pays for a proportional share of salaries and benefits 
costs necessary to serve it and pays a proportional cost of the administrative functions of 
the County Special Districts Department. To pay for these functions, the FY 2010-11 
Budget indicates a transfer to CSA 70 Countywide for salaries and benefits and services 
and supplies support. 
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Government Structure Options 

There are two types of government structure options: 

1. Areas served by the agency outside its boundaries through “out-of-agency” 
service contracts; 

2. Other potential government structure changes such as consolidations, 
reorganizations, dissolutions, etc. 

Out-of-Agency Service Agreements: 

Direct service is not provided outside the boundaries of Zone D-1. However, as 
outlined in other parts of this report, equipment in the name of the District is utilized 
to provide for road maintenance and/or snow removal, and the park anticipated to be 
built by Zone D-1 will be available to all members of the public. 

Government Structure Change Options: 

While the discussion of some government structure options may be theoretical, a service 
review should address all the possible options for discussion. 

Expansion or reduction. One possibility would be to expand or reduce the boundaries of 
Zone D-1. However, Zone D-1 was formed for the purpose of dam construction and 
maintenance (flood control) with boundaries representing the area of benefit. Therefore, 
in the LAFCO staff’s view, expansion or reduction of Zone D-1 would not make sense 
and is not a viable option. 

Assumption of CSA 70 Zone D-1’s dam maintenance (flood control) and park services 
by Lake Arrowhead Community Services District. Continued from the July and 
September hearings to this month’s agenda is an application from the Lake Arrowhead 
CSD requesting authorization to provide flood control and park services within its 
boundaries with the intent to assume responsibility for providing those services along 
with a transfer of assets from CSA 70 Zone D-1. The LACSD has submitted a request 
to withdraw its application on the basis of its negotiations with Zone D-1 over the 
transfer of property for its office and maintenance facility. As outlined in this report, this 
option does remain a long-term option which would consolidate the municipal services 
for the community under the umbrella of a single service provider. For maintenance of 
the dam, this possibility could reduce the layers of government in the area and provide 
for local control of the dam and lake which is the primary reservoir for the LACSD retail 
system. 

Additionally, Lake Arrowhead CSD has an interest in the protection of the lake because 
it is used as a water source. Lake Arrowhead CSD participates in monitoring the water 
of lake and assumed sewer responsibility due to adverse effects on the quality of the 
water. Similar, assumption of dam maintenance would include Lake Arrowhead CSD in 
the protection of the water storage facility. 
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Assumption of Zone D-1’s dam maintenance (flood control) service by the San 
Bernardino County Flood Control District. Another possibility would be for the San 
Bernardino County Flood Control District to form a service zone and assume 
responsibility for the maintenance and operations of the New Lake Arrowhead Dam. 
Such an action would not be subject to LAFCO purview, as LAFCO has no direct 
authority over flood control districts or zones to county service areas. Currently, the 
New Lake Arrowhead Dam is the only dam operated by the County Special Districts 
Department. Further, the primary function of flood control districts is flood control, which 
includes the operation of dams. This could allow for operational efficiencies and would 
reduce a layer of government. Therefore, this is a viable possibility. 

Contract with Rim of the World Recreation and Park District to operate the Zone D-1 
park. There is already an authorized park and recreation provider overlaying Zone D-1. 
Rim of the World Recreation and Park District (ROWRPD) is authorized by LAFCO to 
provide park and recreation services within its boundaries, which includes the area of 
Zone D-1. Having two public agencies in an area actively providing park and recreation 
services is a duplication of service. It is the understanding of LAFCO staff that Zone D-1 
plans to construct and fund the new park and is currently negotiating with ROWRPD for 
administration (Attachment #3). No plans have been provided to LAFCO staff breaking 
down the construction project timeline. 
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PRIVATE RETAIL WATER PURVEYORS 
Service Reviews 

INTRODUCTION: 

Within the Lake Arrowhead community are numerous private water companies and water 
camps as well as the City of Big Bear Lake’s Department of Water and Power – Rimforest 
system. The DWP Rimforest System is unique in that is was acquired through the 
condemnation of the former SoCal Water Company (a PUC governed private system) in the 
mountain region by the City of Big Bear Lake. 

The larger of the private agencies are the Alpine Water Users Association (a mutual water 
company) and Arrowhead Villas Mutual Service Company. Information regarding these 
companies was obtained from the Crestline-Lake Arrowhead Water Agency (the State 
Water Project contractor for the area) and the California Department of Public Health (the 
reporting agency) to allow staff to better process the service reviews for the communities 
which LAFCO reviews as a part of its Service Review responsibilities. These companies 
are regulated by the California Department of Public Health and primarily serve residential 
customers and can be classified as community water systems. As a mutual water 
company, Arrowhead Villas provides water to shareholders and is required to file with the 
California Department of Corporations. These agencies are not under LAFCO purview, 
therefore only information related to a service review is provided for this report. 

SERVICE INFORMATION: 

DWP Rim Forest System 

The Big Bear Lake Department of Water and Power (DWP) Rim Forest System is one of the 
certificated service areas of the Southern California Water Company which the DWP 
succeeded to upon its successful condemnation of the system. This system is located 30 
miles from the remaining service area of the DWP in the City of Big Bear Lake, and 
Sugarloaf and Fawnskin communities. The water system is supplied through a single 
connection to Crestline-Lake Arrowhead Water Agency (CLAWA). In June of 2004, the 
Department of Water and Power Rimforest System acquired the operations of the Mountain 
Pioneer Mutual Water Company, encompassing 18 lots within the eastern Rimforest 
community due to the impacts of the Old Fire on the system. 

The regional relationship of the Rimforest System to balance of the DWP service area is 
shown on the map below: 
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The service area of the Rimforest System is shown on the map below: 

DWP’s 2006 Master Plan indicated that it assumes that CLAWA would secure enough 
supplies to meet the system’s projected demand and that CLAWA will continue to 
implement long term supply and delivery plans to meet the water demand requirements of 
the mountain communities it serves. Therefore, no supply shortages are anticipated for the 
system. Financial obligations of the system are paid through a surcharge for the 
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assessment for condemnation and acquisition of the system. At this time, LAFCO staff is 
not aware of whether or not the Mountain Pioneer Mutual Water Company has been 
included in the surcharge. 

Connections: 
As of June 30, 2006, there were 297 active connections in this system. 

Supply Requirements: 
Current supply requirement is at 50 acre feet/year 

Supply Source: 
Crestline-Lake Arrowhead Water Agency 

System Facilities 

Storage Facility: 

Existing storage capacity of the Rim Reservoir (1998) is 0.5 MG. Current storage 
requirement is 0.28 MG. DWP’s 2006 Master Plan indicates that existing storage capacity 
for the system is sufficient to meet current and projected requirements. 

Distribution Facility: 

Total pipeline for the system is approximately 19,350 linear feet. The large majority of its 
distribution facilities are 8 inches and larger and capable of meeting fire flow requirements. 

Diameter Linear Feet 
4 363 
6 5,742 
8 11,752 
10 331 
12 1,165 
Total 19,352 

DWP’s 2006 Master Plan identified no improvements necessary for its distribution system. 

59 



ALPINE WATER USERS ASSOCIATIO N - 931 Services 
P.O. Box 122, Twin Peaks, CA 92391 
745 Rose Lane, T\vin Peaks, CA 92391 
E-mail Address: ~adams@awwa.org : pabroda@aol.com 
Business Phone and Emergency Phone: (909) 337-2845 FA,"{: (909) 336-0026 
Manager: Phillip Broda 
Secreta1y and Office i\tfanager: Gwen M. Greive 
Servicemen: G aiy Adams 
President of th e Board: T om Burke 
Board Members: T ed Jenkins, Lydia Glembotzki, \'(1illiam T hompson & l'vlike Eshleman 
Board Meeting Date: First Saturday in eve1y even mon th 
Board Meeting Location: 745 Rose Lane, Unit 'B,' Twin Peaks, CA 92391 
Retail Water Charge: $3.30 per 100 cubic feet for 0-1500, $6.60 per 100 cubic feet over 1501 
Commercial Water Charge: $4.40 per 100 cubic feet 0-1500, $6.60 per 100 cubic feet over 1501 
Construction \'(farer Charge: N/ A 
Special Assessments: $90.00 per share 
Connection Fees & Meter Charges: Connection Fees are case by case; Meter Charge $30.00/billing 
Delinc1uent Payments & Lock off Charge Amounts: $25.00 D elinquent Fee & $50.00 Disconnect Fee 

ARRO\X/HEAD VILLAS MUTUAL SERVICE CO. - 78 l Sen;ces 
P.O. Box 77, Skyforest, CA 92385 
767 Community Dri,-e, Skyforest, CA 
\X'ebsite Address: \nvw.anowheadvillas.ning.com 
E mail Address: Arrowheadvillas(mverizon.net 
Business Phone: (909) 337-4259 E mergency Phone: (909) 864-9110 FAX: (909) 336-4326 
Manager : Elizabeth Smith 
Senricemen: Jose Garcia, Juan Garcia 
President of the Board: Victoria \'(food 
Board l\Iembers: Ivan Golden, Tisha Biggs, James Grant & Lan1 Fehrenbach 
Board l\leeting D ate: Third Friday of every month 
Board Meeting Location: 767 Community Dri,1e, Sh.--yforest, CA 92385 
Retail \Vater Charge: S830.00 Yearly 
Co1mection Fees & Meter Charges: $1,500.00 
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Population: 3,000 
Connections: 910 residential, 25 commercial, zero industrial and agricultural 
7 groundwater wells, no standby wells, no emergency interconnections 
35.8 million gallons produced in 2009, 13.2 million gallons purchased 
Well 11 was taken offline in 2009 
Emergency response plan was adopted in 2009 
Secretary of State Business Portal: license filed in 1927, currently active 

Population: 500, can increase to 2,500 during high season 
Connections: 779 residential, 2 commercial, zero industry and agricultural 
2 wells, zero standby wells, no emergency interconnection 
19.1 million gallons produced in 2009, 10.9 million purchased 
Emergency response plan was adopted September 2000 
Secretary of State Business Portal: license filed in 1927, currently active 
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COUNTY SERVICE AREA 70 ZONE CG (CEDAR GLEN) 
Service Review 

INTRODUCTION: 

County Service Area 70 Zone CG17 (“Zone CG”) was formed in 2005 for the purpose of 
providing water and road services to a portion of the Lake Arrowhead community known as 
Cedar Glen. Zone CG is not under LAFCO purview, therefore only information related to a 
service review is provided in this report. 

In November 2004 the Cedar Glen Disaster Recovery Redevelopment Project Area was 
approved by the County Board of Supervisors to assist with the rebuilding of an area 
destroyed by the 2003 Old Fire. The major goal of the project is to construct improvements 
within the Project Area that will promote the reconstruction of homes destroyed in the fire, 
and to provide infrastructure improvements to assist in preventing future disasters from 
causing this degree of devastation in the future. The total Project Area is approximately 837 
acres. 

In June 2005, the County Board of Supervisors approved an action to set aside $800,000 
from the County General Fund to purchase the privately-owned and failing Arrowhead 
Manor Water Company serving the Cedar Glen area from the court appointed receiver. In 
order to purchase and transition the Arrowhead Manor Water Company to a public entity 
and begin the process of providing water and future road maintenance service to the area, 
the Board of Supervisors approved the formation of Zone CG.18 Subsequent to the 
formation of Zone CG in July 2005, the $800,000 approved by the County became a loan 
between the County and Zone CG. The County, on behalf of Zone CG, negotiated with the 
court appointed receiver to purchase the Arrowhead Manor Water Company for $305,000. 
Additionally, the County negotiated with the California Department of Water Resources on 
the existing Arrowhead Manor Water Company loan debt service payment schedule and 
reconciliation/payoff terms. To date, Zone CG has not provided road services within its 
boundaries. However, redevelopment funds are in the process of being allocated for future 
road service. 

On October 17, 2006, the Zone CG and the receiver entered into an operations and 
management agreement which required the District to take over operations of AWMC 
beginning November 1, 2006 until the close of escrow on January 30, 2009, on which date 
the agreement ended. Based on the agreement, the District agreed to provide the services 
necessary to operate and maintain the water system and all related improvements and 
equipment, including insurance. The District was required to bill customers and provide 
normal and customary management, collections, enforcements, and bookkeeping services. 
The agreement authorized the District to retain all revenues for all services provided on and 
after November 1, 2006. The water system now is fully owned, managed, and operated by 
the County of San Bernardino, under the auspices of Zone CG. 

17 The zone was formed as “County Service Area 70 Improvement Zone CG”. With the re-write of CSA Law 
effective January 2009, all “improvement zones” are now called “zones”. 
18 County of San Bernardino. Board of Supervisors. Resolution No. 2005-259. July 12, 2005. 
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LOCATION AND BOUNDARIES: 

Zone CG encompasses a portion of the Cedar Glen area and is wholly within the Lake 
Arrowhead Community. Zone CG comprises portions of Sections 13 and 14 in T2N, R3W 
and is approximately 420 acres. A map showing Zone CG is shown below and is included 
as a part of Attachment #4. 

CSA 70 ZONE CG SERVICE REVIEW 

LAFCO has no direct jurisdiction over Zone CG; therefore, only service review information is 
provided. The County Special Districts Department, administrators for board-governed 
special districts, prepared a service review consistent with San Bernardino LAFCO policies 
and procedures. The Department’s response on behalf of Zone CG to LAFCO’s original 
and updated requests for materials includes, but is not limited to, property and financial 
information. The information submitted is included as a part of Attachment #4 and is 
incorporated in the information below. 
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I. Growth and population projections for the affected area. 

The FY 2009 Water Quality Report estimates that CG serves approximately 342 
connections. Utilizing the 2.2% annual growth rate identified in the Lake Arrowhead 
Community Plan this calculates to 1,714 customers by 2030. 

Year 2010 2015 2020 2025 2030 
Population 1,129 1,253 1,391 1,544 1,714 

Source: County of San Bernardino 2007 Lake Arrowhead Community Plan 
Note: Does not include seasonal population or visitors 

II. Present and planned capacity of public facilities and adequacy of public services, 
including infrastructure needs or deficiencies. 

Zone CG was formed to provide water and future road services within its boundaries. To 
date, it has not provided road services. Redevelopment funds are in the process of being 
allocated for future road service; although it has not been identified how future road 
maintenance will be funded. 

The water system consists of two wells, four booster stations, and reservoirs that store 
660,000 gallons that serve approximately 342 connections. A review of the 2009 Water 
Quality Report does identify that there are any violations for constituents in the water. 

County Special Districts Department has taken a multi-phase approach for the capital 
improvement project to upgrade system infrastructure. Capital assets added during FY 
2008-09 included $1,507,971 in land and construction, as well as water purchases. 
Construction estimated for completion in 2010 includes $1,590,010 for water system 
improvements and phase 1 of a road and water design. A listing of the improvement 
projects for 2009 and 2010 are listed below: 

Improvement Projects recently completed include: 
o New water production well drilled producing 60-80 gallons per minute. 
o Constructed 14,500 feet of new 8 inch diameter waterline. 
o Forty-five new hydrants were installed. 
o A new 450,000 gallon steel water tank was erected. 

Improvement Projects currently in process or are planned are: 
o Finish the new 3,100 feet of 8 inch waterline with hydrants. 
o Construct an additional 20,000 feet of waterline with hydrants. 
o Drill a second production well northeast of Papoose Lake. 
o Construct three new 250,000 gallon water reservoirs. 
o General road improvements including grading, turn-outs, and drainage 

crossings 
o Continued implementation of the housing programs that include the Home 

Rehabilitation Grant, Home Rehabilitation Loan, and Land Use Services 
Grant programs. These programs are coordinated by the County 
Redevelopment Agency. 
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The County Redevelopment Agency has produced a status report for the Cedar Glen 
Project which is included as a part of Attachment #4. 

III. Financial ability of agencies to provide services. 

Revenue 

Revenue consists of water sales, special taxes and interest earnings. For FY 2009-10, the 
monthly user charges for debt service was eliminated because Zone CG received $460,520 
board elective funding from the County of San Bernardino for the payment of the 
outstanding SDWBA loan balance relative to the acquisition of the AMWC. 

Expenditures 

For FY 2010-11, Services and Supplies of $133,142 include utilities, other professional and 
specialized services, laboratory testing, fuel and other miscellaneous costs. Other Charges 
of $362,885 represents the County Service Area Revolving Fund loan and County loan debt 
service payments and is increasing this fiscal year by $132,069 due to adjustment in debt 
service schedule. 

Zone CG has no direct employees; it pays for a proportional share of salaries and benefits 
costs necessary to serve it and pays a proportional cost of the administrative functions of 
the County Special Districts Department. To pay for these functions, the FY 2010-11 
Budget indicates a transfer of $313,019 to CSA 70 Countywide for management and 
operations support. 

Net Gain 

For FY 2010-11, Zone CG is anticipated to have a year-end fund balance of zero dollars, as 
identified in the budget. However, Zone CG historically has not utilized the budgeted 
Contingencies. If Contingencies are not utilized, the estimated fund balance at the end of 
FY 2010-11 would be $336,238. 
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CSA 70 Zone CG Financial Activity 
(General Operations Fund) 

FY 2006-07 
Actual 

FY 2007-08 
Actual 

FY 2008-09 
Actual 

FY 2009-10 
Estimate 

FY 2010-11 
Budget 

Expenditures 
Services & Supplies $71,415 $203,393 $109,464 $116,890 $133,142 
Other Charges 0 0 910,520 230,816 362,885 
Land & Improvements 0 0 300,126 0 0 
Equipment 0 0 0 40,560 0 
L/P Struct/Equip/Vehicle 0 0 0 0 0 
Transfers 0 257,172 128,050 303,925 313,019 
Contingencies 0 0 0 0 336,238 
Reimbursements 0 0 (7,134) 0 0 
Total Expenditures $71,415 $460,565 $1,441,026 $692,191 $1,145,284 

Revenue 
Use of Money & Property $28,803 $26,982 $8,089 $4,500 $5,500 
Current Services 208,313 176,381 220,449 653,503 685,367 
Other Revenue 838,960 36,046 563,361 0 0 
Other Financing Sources 0 0 0 27,560 0 
Operating Transfers In 0 0 770,520 0 0 
Total Revenue $1,076,076 $239,409 $1,562,419 $685,563 $690,867 

Net $1,004,661 ($221,156) $121,393 $6,628 ($454,417) 
Fund Balance $547,552 $326,396 $447,789 $454,417

1 
$0

1 

Sources: FY 2010-11 Recommended Budget
1 

Calculated by LAFCO staff 

County General Fund Loan 

On July 1, 2006, the District received an $800,000 loan from the County's General Fund. 
The $800,000 loan was used to initiate various road and water improvements that included 
the purchase of the Arrowhead Manor Water Company (AMWC) for $305,000. Pursuant to 
the terms of the loan, to the extent that funds are available, the County loan will also be 
used by Zone CG to (i) provide funds to cover any defaulted amount or amounts AMWC 
may owe the State of California for outstanding bond transactions; (ii) provide initial funding 
for the upgrade of road and AWMC water systems within the Cedar Glen Project Area; (iii) 
for any Special Districts Department administrative and environmental-related expenses, 
with respect to the formation of the district and acquisition of AMWC and any legal or 
consultant costs related to the acquisition. The term of the loan is 10 years with a simple 
interest rate of 5%. The payments are deferred during the first five years, payment of 
interest only is due the next four years, and then an interest and balloon payment of the 
principal amount will be due on July 1, 2016. 
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Fiscal Year Interest 
Ending June 30, Princieal Pa~ments Total 

2009 $ s s 
2010 
2011 
2012 40 ,000 40,000 
2013 40 ,000 40 ,000 

2014-2016 800.000 320.000 1.120.000 
Total $ 800,000 

= 
$ 400,000 = ~ == $ 1,200,000 

Principal Principal Amounts 
Balance Balance D•eWithin 

July 1, 2008 Add itions Retirements June 30, 2009 One Year 
County General Fund $ 800.000 s s $ 800,000 $ 
CSA Revolving 4SO.OOO 450,000 

Tota long-term liabilities $ 800,000 $ 4SO,OOO s $ 1,250,000 s 
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County Service Area Revolving Loan 

On January 6, 2009, the Zone CG received a $450,000 loan from the County Service Area 
Revolving Loan Fund for additional funding needed to fully repay the outstanding loan 
balance to the California Department of Water Resources relative to the acquisition of the 
AMWC. The term of the loan is 10 years. The rate as of June 30, 2009 was 1.70 percent. 
The following is a summary of long-term liabilities transactions for the year ended June 30, 
2009 (not shown is the $400,000 in interest payments for the County General Fund liability 
through 2016): 

Assumption of State Loan 

On October 17, 2006, the Zone CG and the court-appointed receiver for AMWC entered 
into an asset acquisition agreement for the purchase of AMWC. The agreement states that 
Zone CG will purchase AMWC for $305,000. Additionally, Zone CG was requested to 
assume the State Safe Drinking Water Bond Act (SDWBA) Loan that AMWC previously 
received. The balance of the loan was $910,520 after the passage of Assembly Bill 
Number 2680 on September 30, 2008, effective January 1, 2009. To cover the cost of the 
Special Item, Zone CG received a loan for $450,000 and County Board elective funding for 
$460,520; this money is a grant and does not have to be repaid to the County. Zone CG 
received $460,520 board elective funding from the County of San Bernardino for the 
payment of the outstanding SDWBA loan balance relative to the acquisition of the AMWC. 

County Redevelopment Agency 

To initiate activities, County RDA received a $10 million loan in 2005 from the County to 
finance housing improvement grants and loans, land acquisition, business assistance and 
infrastructure improvements within the Cedar Glen Disaster Recovery Redevelopment 
Project Area (December 6, 2005, Item No. 91). The loan agreement delineated the purpose 
and distribution of the funds. On November 18, 2008, County RDA requested the release of 
a portion of the funds from contingency to continue to implement projects and programs. 
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County RDA provided a status report on the use of funds disseminated and also identified 
the use of contingency funds. Based on project estimates it was determined that the 
County loan proceeds would be insufficient to fund all phases of the water and road 
improvements. At this time, County RDA began exploring the issuance of bonds to fully 
fund the infrastructure improvements. 

On October 5, 2010, the County Board of Supervisors approved a resolution to issue tax 
allocation bonds for County Redevelopment Agency for the project area and provide 
approximately $5,000,000 in proceeds to fund the completion of the water and road 
improvements. Annual debt service will be approximately $450,000 through 2035 and will 
be paid with future tax increment generated by the Cedar Glen Project Area. 

Other Information 

As of June 30, 2009 cash and investments totaled $281,292. 

Zone CG received notification in July 2007 that it was approved for reimbursements up to 
$2,998,531 from a Community Development Block Grant for improvements and upgrades. 
For FY 2008-09, the most recent audited year, Zone CG incurred $1,222,134 in expenses 
that would be eligible for reimbursement through this grant, of which $896,414 is classified 
as outstanding from other governments. 

An appropriation limit (Gann Limit) is required by Article XIIIB of the State Constitution and 
limits the expenditure of the proceeds of taxes. Action taken on March 2, 2010 by the 
Board of Supervisors of the County of San Bernardino established the appropriation limit at 
$541,136. 

IV. Status of, and opportunities for, shared facilities. 

The Special Districts Department consolidates the administrative operations and facilities 
for county service areas and improvement zones under the auspices of CSA 70. 

V. Accountability for community service needs, including governmental structure 
and operational efficiencies. 

Local Government Structure and Community Service Needs 

Zone CG is governed by the County Board of Supervisors and administered by the County 
Special Districts Department; it is within the political boundaries of the Third Supervisorial 
District. Zone CG’s budgets are prepared as a part of the County Special Districts 
Department’s annual budgeting process. The annual budget is presented to the County 
Administrative Office and Board of Supervisors for review and approval. Zone CG does not 
utilize an advisory commission or municipal advisory council. 

Operational Efficiency 

As a mechanism to control costs, the County of San Bernardino Special Districts 
Department has consolidated many of the administrative and technical functions necessary 
to manage the various services provided under County Service Area 70. Therefore, Zone 
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CG has no direct employees; it pays for a proportional share of salaries and benefits costs 
necessary to serve it and pays a proportional cost of the administrative functions of the 
County Special Districts Department. To pay for these functions, the FY 2010-11 Budget 
indicates a transfer to CSA 70 Countywide for salaries and benefits and services and 
supplies support. 

Zone CG is insured through the County's self-insurance programs for public liability, 
property damage, unemployment insurance, employee dental insurance, hospital and 
medical malpractice liability, and workers' compensation claims. Public liability claims are 
self-insured for up to $2 million per occurrence. Excess insurance coverage over the Self 
Insured Retention (SIR) up to $50 million is provided through a Risk Pool Agreement with 
California State Association of Counties (CSAC) Excess Insurance Authority ("EIA) Liability 
Program II. 

Government Structure Options 

There are two types of government structure options: 

1. Areas served by the agency outside its boundaries through “out-of-agency” 
service contracts; 

2. Other potential government structure changes such as consolidations, 
reorganizations, dissolutions, etc. 

Out-of-Agency Service Agreements: 

Direct service is not provided outside the boundaries of Zone CG. 

Government Structure Change Options: 

While the discussion of some government structure options may be theoretical, a service 
review should address possible options. 

Expansion or reduction. One possibility would be to expand or reduce the boundaries of 
Zone CG. However, Zone CG conforms to the redevelopment project area and was 
formed for the purpose of providing water to the former Arrowhead Manor Water 
Company as well as road service to the same area. Therefore, expansion or reduction 
of Zone CG is not a viable option. 

Assumption of Service by Lake Arrowhead CSD. Zone CG is within the boundaries of 
the Lake Arrowhead Community Services District (“LACSD”) but not within its water 
service area. In this scenario, LACSD would assume responsibility for Zone CG’s water 
service and would succeed to Zone CG’s water system, assets, and liabilities. This 
scenario would reduce multiple public agencies overlaying the same area. Since Zone 
CG is already within the boundaries of LACSD, this scenario would not require LAFCO 
approval and would be subject to negotiation between the County and LACSD or a vote 
of the electorate. 
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Consolidation of all public water agencies and/or service areas. Another scenario would 
be to consolidate all of the public water agencies providing retail water service within the 
boundaries of the Crestline-Lake Arrowhead Water Agency (CLAWA). These agencies 
include Arrowbear Park County Water District, County Service Area 70 Zone CG, 
CLAWA, Crestline Village Water District, Lake Arrowhead Community Services District, 
and Running Springs Water District. This option could reduce duplication of 
administrative efforts and provide the opportunity for economies of scale. Further, it 
would provide a single voice for this part of the mountain region regarding water issues. 
This option could also alleviate the need for short-term solutions for water delivery. This 
is a viable option, and appears more practical for the Crest Forest and Lake Arrowhead 
communities. However the details of a possible consolidation would need to consider 
the other services provided by the agencies and if annexation of additional territory 
would be included. 
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ADDITIONAL DETERMINATIONS 

1. The Commission’s Environmental Consultant, Tom Dodson and Associates, has 
indicated his position that the options outlined in this report for the various agencies 
are statutorily exempt from environmental review. Mr. Dodson’s response for each 
of the reviews is included in their respective attachments to this report. 

2. For the proposed Lake Arrowhead Community Services District sphere expansion in 
Hesperia, as required by State Law individual notice was provided to all landowners 
and registered voters within 1,350 feet of the proposed sphere of influence change. 

As required by State Law notice of the hearing was provided through publication in a 
newspaper of general circulation, the Alpenhorn News. Individual notice was not 
provided as allowed under Government Code Section 56157 as such mailing would 
include more than 1,000 individual notices. As outlined in Commission Policy #27, 
in-lieu of individual notice the notice of hearing publication was provided through an 
eighth page legal ad. 

3. As required by State law, individual notification was provided to affected and 
interested agencies, County departments, and those agencies and individuals 
requesting mailed notice. In addition, on November 17th LAFCO staff held a meeting 
with affected agencies to review the staff reports and the recommendations to be 
made to the Commission. 

4. Comments from landowners/registered voters and any affected agency will need to 
be reviewed and considered by the Commission in making its determinations. 

RECOMMENDATIONS 

Staff recommends that the Commission take the following actions: 

1. Receive and file the service reviews for the Lake Arrowhead Community; make 
findings related to the service review for Lake Arrowhead Community Services 
District required by Government Code 56430 as outlined in the staff report. 

2. For environmental review, certify the sphere of influence expansions for Lake 
Arrowhead Community Services District (LAFCO 3110) and modification of the 
service description to the water function to recognize its delivery of reclaimed 
wastewater for irrigation purposes are statutorily exempt from environmental review 
and direct the Executive Officer to file the Notice of Exemption within five (5) days. 

3. Approve the sphere of influence expansions and modify the service description to 
the water function to recognize its delivery of reclaimed wastewater for irrigation 
purposes for the Lake Arrowhead Community Services District as identified in this 
report. 

4. Adopt Resolution No. 3117 for LAFCO 3110 - Service Review and Sphere of 
Influence Update for Lake Arrowhead Community Services District reflecting the 
Commission’s determinations. 
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ATTACHMENTS 

1. Map - Lake Arrowhead Community and its Agencies 

2. Lake Arrowhead Community Services District 
a. Map – Current Boundary and Sphere 
b. Map – Proposed Sphere Expansion 
c. Service Review and Sphere Update Response 
d. Financial Information: Budget and Audit 
e. Response from Commission’s Environmental Consultant 
f. Draft Resolution No. 3117 for LAFCO 3110 

3. County Service Area 70 Zone D-1 
a. Map 
b. Financial Information: Budget and Audit 
c. Letter from Rim of World Recreation and Park District Regarding 

Maintenance of CSA 70 Zone D-1 Park 

4. County Service Area 70 Zone CG 
a. Map 
b. Financial Information: Budget and Audit 
c. Cedar Glen Project Status Report 
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LOCAL AGENCY FORMATION COMMISSION 
COUNTY OF SAN BERNARDINO 

215 North "D" Street, Suite 204, San Bernardino, CA 92415-0490 
(909) 383-9900 • Fax (909) 383-9901 

E-mail: lafco@lafco.sbcounty.gov 
www.sbclafco.org 

PROPOSAL NO.: LAFCO 3110 

HEARING DATE: December 8, 201 0 

RESOLUTION NO. 3117 

A RESOLUTION OF THE LOCAL AGENCY FORMATION COMMISSION OF THE COUNTY OF SAN 
BERNARDINO MAKING DETERMINATIONS ON LAFCO 3110-A SERVICE REVIEW AND SPHERE 
OF INFLUENCE UPDATE FOR THE LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT 
(sphere of influence expansion by approximately 1, 140.3+/- acres which includes non-contiguous 
territory within the Hesperia community (344 +/- acres} and affirmation of the balance, as shown 
on the attached maps}. 

On motion of Commissioner Bagley, duly seconded by Commissioner Derry, and carried, 
the Local Agency Formation Commission adopts the following resolution: 

WHEREAS, a service review mandated by Government Code 56430 and a sphere of influence 
update mandated by Government Code Section 56425 have been conducted by the Local Agency 
Formation Commission of the County of San Bernardino (hereinafter referred to as "the Commission") in 
accordance with the Cortese-Knox-Hertzberg Local Government Reorganization Act of 2000 
(Government Code Sections 56000 et seq.); and, 

WHEREAS, at the times and in the form and manner provided by law, the Executive Officer has 
given notice of the public hearing by the Commission on this matter; and, 

WHEREAS, the Executive Officer has reviewed available information and prepared a report 
including her recommendations thereon, the filings and report and related information having been 
presented to and considered by this Commission; and, 

WHEREAS, a public hearing by this Commission was called for December 8, 2010 at the time 
and place specified in the notice of public hearing and in an order or orders continuing the hearing; and, 

WHEREAS, at the hearing, this Commission heard and received all oral and written protests; the 
Commission considered all plans and proposed changes of organization, objections and evidence which 
were made, presented, or filed; it received evidence as to whether the territory is inhabited or 
uninhabited, improved or unimproved; and all persons present were given an opportunity to hear and be 
heard in respect to any matter relating to the application, in evidence presented at the hearing; and, 

WHEREAS, at this hearing, this Commission certified that the sphere of influence update 
including sphere amendments is statutorily exempt from environmental review pursuant to the provisions 
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of the California Environmental Quality Act (CEQA) and such exemption was adopted by this 
Commission on December 8, 2010. The Commission directed its Executive Officer to file a Notice of 
Exemption within five working days of its adoption; and, 

WHEREAS, based on presently existing evidence, facts, and circumstances filed with the Local 
Agency Formation Commission and considered by this Commission, it is determined that the sphere of 
influence for the Lake Arrowhead Community Services District (hereafter shown as the "District") shall 
be amended as shown on the maps attached as Exhibit "A" to this resolution, defined as follows: 

(1) Expand the District's sphere of influence to include Area 1 (approximately 1.3+/- acres), 
Area 2 (approximately 760+/- acres), Area 3 (approximately 18.3+/- acres), Area 4 
(approximately 6.3+/- acres), Area 5 (approximately 6.4+/- acres), Area 6 (approximately 
3.9+/- acres), and the 10 District-owned parcels located in and adjacent to the City of 
Hesperia (approximately 344.1 +/- acres); and, 

(2) Affirm the balance of the District's existing sphere of influence. 

WHEREAS, the determinations required by Government Code Section 56430 and local 
Commission policy are included in the report prepared and submitted to the Commission dated 
November 30, 2010 and received and filed by the Commission on December 8, 2010, a complete copy 
of which is on file in the LAFCO office. The determinations of the Commission are: 

1. Growth and population projections for the affected area: 

Development in the San Bernardino Mountains is naturally constrained by rugged terrain, public 
land ownership, limited access, and lack of support infrastructure, as well as by planning and 
environmental policies which place much of the area off limits to significant development. 
Maximum build-out potential is substantially constrained by the slope-density standards and fuel 
modification requirements of the County General Plan Fire Safety Overlay. The Lake Arrowhead 
Community Plan identifies the private lands within the district as generally residential (RS-14M 
and RS-1) with scattered commercial along State Route 189, 173, Rim Forest and along the lake 
(Lake Arrowhead Village). The public lands within the district are designated Resource 
Conservation. 

' 
Roughly one-fifth of LACSD's area is within the San Bernardino National Forest (owned by the 
federal government), which are devoted primarily to resource protection and recreational use. 

In general, the San Bernardino Mountains is one of the most densely populated mountain areas 
within the country, and is the most densely populated urban forest west of the Mississippi River. 
However, there is a large seasonal population component as well as a substantial influx of 
visitors to the mountain resort areas (approximately 25% of the residents are full-time). The 
seasonal population and visitors are not reflected in available demographic statistics, which count 
only year-round residents. It is estimated that the seasonal factors can approximately double the 

·peak population. 

Utilizing the Lake Arrowhead Community Plan, LACSD is estimated to have about 14,800 full
time residents in 2010. However, the District estimates its current population to be around 
16,620. Either way, by 2030 the permanent population is estimated to reach over 22,000. This 
figure does not take into account seasonal population and tourism. Even with the large increase 
in population, the District's area is not anticipated to reach its build-out population by the 2030 
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horizon of this report. However, its water service area, generally that of the Arrowhead Woods, 
has denser land use which has impacted LACSD's ability to provide water. 

Year 2000 2005 2010 2015 2020 2025 2030 
2000 to 2030 
growth rate 

Lake Arro\Mlead CSD 12,040 13,364 14,834 16,466 18,278 20,288 22,520 87.0% 
TOTAL 12,040 13,364 14,834 16,466 18,278 20,288 22,520 87.0% 

2030 as% of 
Build-out Build-out 

61,871 36% 

Source: County of San Bernardino 2007 Lake Arrowhead Community Plan 
Notes: Does not include seasonal population or visitors 

Italicized figures are calculated by LAFCO 

2. Present and planned capacity of public facilities and adequacy of public services, 
including infrastructure needs or deficiencies: 

LACSD provides wastewater (sewer) services throughout the district. The LACSD's primary 
water service area encompasses approximately 4,900 acres and is essentially the same 
boundary as the development area known as the Arrowhead Woods (also that of the Arrowhead 
Lake Association - an association formed for use of the private lake, membership is voluntary 
and is available to anyone who owns property in Arrowhead Woods). This reflects the District's 
boundary at the time of its formation. 

There is one improvement district in Deer Lodge Park where water is supplied by the Crestline
Lake Arrowhead Water Agency and groundwater wells but managed by LACSD. In 1985, the 
District assumed ownership and control of the Deer Lake Water Corporation, which provided 
water to the residents of Deer Lodge Park ("OLP"). In 1985, the District formed the Deer Lodge 
Park Water system assessment district for infrastructure upgrades needed for water quality 
control purposes. Deer Lodge Park is outside of the District's water service area which uses 
Lake Arrowhead as source water; therefore, all water sold in Deer Lodge Park is either produced 
from existing wells within the area or purchased from the Crestline-Lake Arrowhead Water 
Agency (a State Water Project contractor) for sale in Deer Lodge Park. 

Water 

Crestline-Lake Arrowhead Water Agency ("CLAWA) is a State Water Project contractor and 
delivers wholesale water within its boundaries to private and public retail water providers. This 
area is located in the South Lahontan Hydrologic Region, as designated by the California 
Department of Water Resources, and is in the Mojave Watershed. Since CLAWA provides 
wholesale water to over twenty public and private water purveyors and camps. 

Water is the lifeblood for communities due to its limited nature. This statement is as true for the 
San Bernardino Mountains as other areas of the County because it is one of the most densely 
populated mountain areas within the country and in general relies upon imported water from the 
State Water Project for domestic use. Therefore, the most significant regional issue is present 
and future water supply. The 2007 State Water Project Delivery Reliability Report indicates that 
SWP deliveries will be impacted by two significant factors. First, it is projected that climate 
change is altering hydrologic conditions in the State. Second, a ruling by the Federal Court in 
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December 2007 imposed interim rules to protect delta smelt which significantly affects the SWP. 
Further, the Report shows, "...a continued eroding of SWP delivery reliability under the current 
method of moving water through the Delta" and that "annual SWP deliveries would decrease 
virtually every year in the future..." The Report assumes no changes in conveyance of water 
through the Delta or in the interim rules to protect delta smelt. 

The 2007 Reliability Report concluded that contractors to the SWP could anticipate average 
reliability of 66-69% through the year 2027. The range was provided to account for variable 
impact associated with different conclusions about the potential effects of modeled climate 
change. The average assumes that in some years contractors are likely to be allocated less than 
the stated average and in some years contractors are likely to be allocated more than the stated 
average. 

In 2009 the DWR provided an updated reliability report incorporating new biological opinions in 
place of the referenced interim rules promulgated by the Federal Court. The new biological 
opinions were significantly more restrictive than the interim rules and consequently the 2009 
reliabiHty analysis indicated a reduction in reliability to 61 % for long-term (2029) conditions. 

Since preparation of the 2009 Reliability Report, the same Federal Court has found the new 
biological opinions to be unacceptable (and inappropriately restrictive to Delta water exports) and 
has ordered them to be redone. At this writing yet another set of interim operational guidelines 
are being developed with the Court and are expected to be less restrictive to water exports than 
the biological opinions that were included in the DWR modeling for the 2009 Reliability Report. 
There is also a major effort underway to develop a habitat conservation plan to address the 
myriad of issues impacting water supply exports from the Delta. That effort, if accomplished in a 
manner consistent with the "co-equal goals" of ecosystem restoration and water supply reliability 
envisioned by the State Legislature's 2009 Comprehensive Water Package, is anticipated to 
significantly increase reliability of the SWP water supply. The eventual success and/or resulting 
increase to reliability are unknown at this time; however, the outcome will eventually be reflected 
in the biennial DWR reliability assessments. 

The figure below shows the allocation percentage that State Water Contractors were allowed to 
purchase since 1998. For example, CLAWA (the State Water Contractor for the area) is entitled to 
purchase up to 5,800 acre-feet of imported water per year. As of June 23, 2010, for 2010 the 
allocation percentage is 50%1; therefore, CLAWA can purchase up to 2,900 acre-feet in 2010. This 
sharp reduction in supplemental water supply will reduce the amount of water that CLAWA can 
deliver to its reta il and wholesale customers. This prompts water purveyors to scale back 
consumption annually, to aggressively promote water conservation measures, and to buy more 
expensive imported water. Finding efficiencies in managing limited supply sources is critical for the 
future of the community. 

1 State ofCalifornia. D epartment ofWater Resources. "Late Spring Weather Allows DWR to Increase Water Allocation", Press 
Release. 23 June 2010. 
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Department of Water Resources State Water Project 
( 

I, Allocation Percentages Statewide (1998-2010) 

120% 
100% 

100% 

80% 

60% 

40% 

20% 

0% 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Year 

source: Department of Water Resources 

A complete service review was conducted for CLAW A in July 2010 (LAFCO 3107). The following 
are key points identified in the CLAWA service review. 

• To date, CLAWA has indicated that the SWP allocation reductions have not adversely 
impacted the agency's ability to serve its retail and wholesale customers. CLAWA's retail 
deliveries averaged roughly 270 acre-feet/year for the past 1 Oyears, which is a fraction of 
total water deliveries (16% of total deliveries to CLAWA from Lake Silverwood). 
Wholesale deliveries comprise the majority of CLAWA's water deliveries and the local 
retailers use this water to supplement their own local groundwater resources. CLAWA 
staff indicates that the local groundwater supply has been sufficient to date to satisfy local 
demand. Given this, retail and wholesale demand has not exceeded CLAWA's SWP 
allocation to date. 

• CLAWA's SWP contract allows it to carry-over the unused portion of its allocation in the 
San Luis Reservoir in Merced County for use by CLAWA in a later year. The carry-over 
of water is subject to Department of Water Resources determining that there is adequate 
storage space in the reservoir. Anticipating that local and imported supply is not static, 
CLAWA has indicated that as of March 2010, it had 2,398 acre-feet of accumulated carry
over water at San Luis Reservoir for use in subsequent years if needed, dependent upon 
storage space in the reservoir. 

• CLAWA pumps surface water from Silverwood Lake, treats and disinfects the water at a 
"multi-barrier" treatment plant located near the south shore of the Lake, then pumps the 
treated water uphill to CLAWA's storage and pipeline distribution system. Once the water 
is treated and pumped up the mountain, it can then be delivered to its wholesale 
purveyors and retail customers. However, some retail water purveyors may provide 
additional treatment for their own local water supplies and blend the supplemental supply 
with their groundwater resources. 
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Community Water 

( 
In the Lake Arrowhead Community, water is produced from local groundwater sources, Lake 
Arrowhead, and imported State Water Project Water. Lake Arrowhead Community Services 
District is the main retail water provider in the community and provides retail water from wells and 
Lake Arrowhead. Other public retail water providers include four improvement districts to 
CLAWA, County Service Area 70 Zone CG, and the Rimforest portion of the City of Big Bear 
Lake Department of Water and Power. Big Bear Lake - DWP succeeded to the water service 
territory previously assigned the Southern California Water Company - Big Bear District through 
the State Public Utilities Commission upon its acquisition by the City of Big Bear Lake. As a 
condition of the City's condemnation for acquisition, it was required to assume service 

· responsibility for all of Southern California Water Company's service area in the mountains -
including the Rimforest portion. In 1995, LAFCO granted the City of Big Bear Lake an exemption 
from the provisions of Government Code Section 56133 for the provision of water service within 
this certificated service area. 

The larger private retail water entities include Alpine Water Users Association, Arrowhead Villas 
Mutual, Sky Forest Mutual, and Strawberry Lodge Mutual. Not all areas in the community have 
direct access to a municipal water provider; therefore, it is understood that water service to those 
developed properties is provided through on-site wells. 

Water Rates 

Retail water purveyors within CLAWA's boundaries are charged the same wholesale water rate 
no matter the location. The wholesale water rate has not been adjusted for over 15 years and is 
$1,150 per acre-foot. A sampling of the residential retail water rates of the larger agencies within 
the CLAWA service area is identified in the chart below. 
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Residential Water Rate Comparison (2010) 
(rates measured in units, or one hundred cubic feet) 

Arrowbear Park Count Water District 
Cedar Pines Park Mutual Water Co. 5.50 10.00 
Count Service Area 70 Zone CG 4.69 5.73 6.30 
Crestline-Lake Arrowhead Water 
Agency (Improvement Districts A & 
C 1 $7.25 
Crestline-Lake Arrowhead Water 
Agency Improvement District B 1 $5.00 
Crestline-Lake Arrowhead Water 
Agency Improvement District D) 1

• 
2 $7.25 

Crestline Village Water District 4.20 6.30 
Department of Water & Power 
Cit of Big Bear Lake 4.43 
Green Valle Mutual Water Compan 2.40 7.75 
Lake Arrowhead Community 
Services District Arrowhead Woods 0.68 1.74 6.21 12.93 
Lake Arrowhead Community 
Services District Deer Lodge Park 3.27 3.90 
Running S rings Water District 3.26 

Rates rounded to the nearest hundredth 
1 CLAWA retail rates are for 5/8" meter 
2 $25 monthly meter charge includes $10 charge for loan repayment 

15.00 141.88 

10.00 97.50 

25.00 151.88 
19.75 118.45 

40.60 129.20 
30.50 137.35 

20.60 79.27 

22.52 94.22 
18.15 83.35 

Supply 

The District currently has three sources of water for potable use to serve its primary water 
service area also known as the Arrowhead Woods; (1) groundwater from six wells located in the 
Grass Valley Basin, (2) surface water from Lake Arrowhead, and (3) State Water Project water 
delivered by Crestline-Lake Arrowhead Water Agency (described in.detail below). 

(1) Groundwater from five wells located in the Grass Valley Basin 

The Lake Arrowhead water service area comprises approximately 4,900 acres of 
mountainous terrain where about 40% of the land has slopes of more than 30% grade. 
The ground underneath the surface is mostly dense, fractured and jointed granite. This 
terrain is very difficult to develop groundwater wells. In contrast, the Big Bear area is 
comprised mostly of loose gravel, sand, and silt which allows for an ample storage 
capacity of groundwater. 

Nevertheless, LACSD currently has five productive wells in the Grass Valley area that 
provide approximately 200 acre feet of groundwater. There are two production wells in 
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the Deer Lodge Park service area; they are currently out of service awaiting installation of 
a treatment system to remove uranium. It expects their return to service in 2011. 
Although the wells have been recently renovated, their historic production is roughly of 
24-36 acre-feet/year each. LACSD has no plans in the foreseeable future to construct 
additional wells. 

LACSD has base annual production (water rights) of 658 acre-feet per year in the Alto 
sub-basin through the adjudication of the Mojave River basin. Alto is currently at 80% 
rampdown, which allows LACSD to produce 527 acre-feet per year. LACSD did not 
purchase any water rights in the Alto sub-basin of the Mojave groundwater basin. The 
District acquired an agricultural entitlement from many years of growing alfalfa on the 
property and upon adjudication received the 658 acre-foot right. The well for the 
caretaker's house is the only current active use and represents usually less than one acre 
foot of use per year (the well production is metered). For the last several years LACSD 
has sold its available 527 acre-feet of Free Production Allowance to various other water 
users within the Alto basin. The District views this asset as a potential tool for 
negotiations for some sort of long-term permanent supplemental water supply or 
transportation agreement with the Mojave Water Agency. 

(2) Surface water from Lake Arrowhead 

The Arrowhead Lake Association (ALA) (owners of Lake Arrowhead and Grass Valley 
Lake) oversee the recreational use of Lake Arrowhead and the immediate lake shoreline 
and owns the land under the lake as well. In general, ALA has control over the lake's 
recreational use and LACSD has entitlement over the lake's retail water use. After 
experiencing near average precipitation during 2007-08, the precipitation in the Mojave 
River Watershed during 2008-09 as measured at Lake Arrowhead amounted to 13.76 
inches, which is about 33 percent of the base period average of 41.50 inches. 

During the recent period of drought, the level of Lake Arrowhead dropped dramatically 
causing many of the Arrowhead Woods residents to complain. As a result of inquiries 
made regarding the extraction of water from the Lake, the Department of Water 
Resources reconfirmed its original permit and ordered that the level of the lake be 
maintained for recreational uses, restricting the extractions for water consumption. In 
2006, the State Water Resources Control Board issued Order No. WR 2006-001 (Order). 
The Order limits the District's withdrawals from Lake Arrowhead to 1,566 acre feet per 
year (afy) beginning in 2008 (a reduction of over 40%) and determines the lake level set 
at a specific elevation point. This prompted the LACSD to scale back consumption, to 
aggressively promote water conservation measures, and to find efficiencies in managing 
the limited supply. As a result, the District entered into a Memorandum of Understanding 
with the Arrowhead Lake Association to establish a goal to maintain the elevation of Lake 
Arrowhead at or above 5,100 foot elevation. The water master plan identifies that the 
District does not have adequate water supplies to meet the long-term demands of its 
current customer base as a result of a 40% reduction in the District's entitlement to Lake 
Arrowhead water. 

Currently the District has not developed a reserve policy since it essentially has no 
reserve capacity due to the reduction in lake consumptive capacity. 
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(3) State Water Project water delivered by CLAWA 

When CLAWA was originally proposed for formation in the State Legislature, its 
boundaries included Lake Arrowhead and the surrounding community of Arrowhead 
Woods. At the last minute, however, the major property owner of Lake Arrowhead 
elected to exclude the Lake Arrowhead community (Arrowhead Woods) from CLAWA's 
boundaries, confident that local water supplies in Lake Arrowhead would be sufficient to 
satisfy the consumptive needs of that community. The amended legislation excluded the 
Lake Arrowhead community but the original State Water Project entitlement amount 
(Table A water) of 5,800 acre-feeUyear remained. The result through the years has been 
a lesser population repaying the debt service of the original 5,800 acre-feet'year 
entitlement. 

As described above, the Department of Water Resources restricted the Lake Arrowhead 
water extractions for water consumption and determined that the lake be set at a specific 
elevation point. One option considered by LACSD was to import State Water Project 
Water directly from CLAWA. However, Arrowhead Woods is not within the boundaries of 
CLAWA. and pursuant to CLAWA Law and its contract with the State, CLAWA could not 
provide supplemental water outside of its boundaries. 

To address water shortage concerns In Lake Arrowhead while also strengthening the 
reliability of CLAWA's supply to Its own customers, in 2005 CLAWA entered into short 
term agreements with San Bernardino Valley Municipal Water District ("Muni") and with 
LACSD for the purchase of water from Muni, treatment and transportation of that water 
through CLAWA 's transmission system (as capacity may be available in the CLAWA 's 
system during periods of off-peak demands) for delivery of that treated water into the 
LACSD's system for its use in lieu of water from Lake Arrowhead. A significant element 
of the arrangement is that CLAWA has pre-purchased 7,600 acre-feet of water from 
Muni, which will be taken from Muni's future allocations of imported water from the State 
Water Project. During August 2005, and in accordance with the agreement, CLAWA paid 
to Muni the total sum of $4,006,680 as full payment for the Exchange Water, 
approximately $527 per acre foot. 

This arrangement does not involve the delivery of any portion of CLAWA's State Water 
Project water, since the water comes from Muni, but it commits virtually all of CLAWA's 
off-peak treatment and transmission system capacity for the delivery of treated water to 
LACSD. The term of the arrangement is for approximately ten to fifteen years, or until the 
total of 7,600 acre-feet of water purchased from Muni has been delivered to LACSD. 
However, the arrangement has produced only a temporary solution to the water supply 
issues confronting the Lake Arrowhead area. CLAWA anticipates that the parties may 
wish to extend the short-term arrangement into a long-term arrangement designed to 
address the water shortage concerns in the Arrowhead Woods area. 

CLAWA has issued the following as an explanation of the project and the significant 
terms of the arrangement2: 

1. Muni receives an annual allocation of imported water from the State Water 
Project. Its allocated water flows into Silverwood Lake, then through the San 
Bernardino Tunnel for delivery to Muni in the valley below. Unlike CLAWA, Muni 

2 CLAWA. "News and Notes". website, www.clawa.org, Accessed 27 April 20I 0, Last update unknown. 
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has the unique right to sell and deliver its annual allocation ofState water to areas 
beyond its boundaries. 

2. CLAWA has facilities in place to take water from Silverwood Lake, treat the water 
at its treatment plant on the south shore of the lake, pump the water uphill nearly 
2,000 feet to Crestline, store the treated water, and then pump it eastward through 
transmission pipelines to a location near the retail water system of the LACSD. 

3. CLA WA has purchased from Muni the right to take 7,600 acre-feet of imported 
water over a period of 15 years from Muni's future a/locations of water from the 
State Water Project. 

4. CLAWA has entered into an agreement with LACSD for the purchase, treatment, 
pumping, transportation and delivery of that water to LACSD's retail water system 
through CL.AWA facilities as capacity in those facilities may be available. This 
capacity is in excess of the capacity needed by CLAWA to treat and deliver water 
to its own customers. None of the water delivered to LACSD pursuant to this 
arrangement will come from CL.A WA 's annual allocation of water from the State. 
All of it will come from Muni's allocation. 

5. CL.AWA's charge to LACSD for the purchase, treatment, pumping, storage, 
transportation and delivery of this water consists of several elements as follows: 

a. The price which CL.AWA must pay to Muni in the year of delivery for water 
taken from Muni's a/location of imported water that year, which is equal to 
Muni's actual charges paid to the State for the water (not including Muni's 
capital costs). That charge is estimated to be $527.19 per acre-foot, but 
may vary from year to year, to reflect what Muni must pay to the State that 
year for water delivered to Silverwood Lake. 

b. $100 per acre-foot of water delivered to LACSD, to recover lost earnings 
on funds advanced by CLA WA to pre-purchase 7,600 acre-feet of water. 

c. Approximately $2,000 per acre-foot for the cost of treating the water, 
pumping it up the mountain to the LACSD system, and recovery of an 
amortized portion of the capital cost of CLA WA 's intake facilities, treatment 
plant, pump stations, reservoirs and pipeline facilities to treat, pump, store, 
transport and deliver the water to the LACSD's retail water system. This 
charge is subject to adjustment each year to reflect changes in the actual 
cost of energy incurred in treating, pumping and transporting the water. 

In September 2009, LACSD and CLAWA amended the agreement to include annual minimum 
purchases by LACSD and adjustments to the price charged to LACSD per acre-foot of water. 

The total charge to LACSD is roughly $2,627 per acre-foot (subject to annual adjustment) for 
purchase, treatment, pumping, storage, transportation, and delivery of the supplemental water. 
As of June 30, 2009, LACSD has purchased 1,221.59 acre-feet from CLAWA, at an estimated 
cost of $2,787.83 per acre-foot. A summary of the LACSD purchases of Exchange Water is 
shown in the figure below: 
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( 
- ···: 'f-e'.: ~1~c:ttt~'.!Arro.~ng~~tg-~@jeiYI9.6'~~e 

·-~~~:er.~~~~~ %¢p.:~ 1i~t 
2007 81 .49 $230,012 7,518.51 
2008 970.52 $2,716 ,345 6,547.99 
2009 169.58 $459,237 6,378.41 

Source: CLAWA Financial Statements for FY 2007-08 and FY 2008-09 

Demand 

The District owns and operates three water treatment plants with a combined permitted treatment 
capacity of seven million gallons per day (mgd). The current average annual daily demand on 
the water system is 2.3 mgd. However, because the residential makeup of the District is highly 
seasonal, daily demand increases during weekends and holidays. Summer holiday peak daily 
demand can reach six mgd and at full build out the peak daily demand is estimated to be 7.25 
mgd, which will require an upgrade to one of the two water treatment plants. Build out of the 
District's water service area is not expected to occur until sometime after 2025 depending on the 
rate of growth and the number of buildable lots. The District currently maintains 18 water storage 
reservoirs, nine pressure tanks, and 22 water pumping stations. 

The District currently has roughly 8,200 water connections in the Arrowhead Woods water 
service area and over 200 connections in the Deer Lodge Park service area with new water 
connections averaging less than one percent per year for the period 1995 through 2009. In order 
to help maintain this rate of new water connections, in June 2006 the District adopted Ordinance 
65 to limit the number of new water connection permits to five per month. This was in response 
to State Water Resources Control Board Order WR 2006-0001 (described further below). The 
chart below taken from the FY 2008-09 audit shows the number of connections since 2000. 

·-·-·······-·-····-·-·· 

Arrowhead Wo0ds J)cer Lo~el*ark (DLP)
--

Water 
Fiscal New Water Con11ections Ne~•DLP DLP' 
Year · Connections (1) 0/4 Inerea11e Connections C<innections % bieteue-
2000 88 7,294 

·· --

1 164 0;61%1.22% 
2001 81 7,375 l.11% 0 164 0.-00% 
2002 84 7-459 1.14% 

··· ·-··. 

2 166 1.22%------ ···-

200:1 67 .. 7,526 0.90% 0 166 0.,00% 
2004 64 7' 590 0.8-5% .• .1 

.. 
157 Ot60% . 

.. 2005: 65 7,6'55' 0.86%' 1 168 0.60% 
2006 17l 7,816 2.23% 7 175 . . .. 4.17% 
2007- 34 7,860 

.. - ·--·· -···· 
7 182 4;00%0.43% 

2008. · ·. 43 8,289 (2): O.SS¾ 2 .209 {2) 1.10% 
2009 24 g,187 (4) -5.8911/o; 0 209. .lf.96% 

···- . 
· Ave~e. 72 2 

After reaching a peak water usage in 2002, water use per customer has declined with a sharp 
drop in 2008 (as shown on the table below). After reviewing the District's water conservation 
programs this past year, the Board adopted Ordinance 69 to enable the District to restrict certain 
types of non-essential water uses and prioritize local water supplies for essential uses. The 
effect of this new ordinance should reduce average water use even further. According to the FY 
2008-09 budget, the three largest rate payers were Lake Arrowhead County Club (210.31 acre-
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feet), Lake Arrowhead Resort (25.83 acre-feet), and Rim of the World Unified School District 
(28.04 acre-feet). 

Calendar 
Year 

2000 2001 2002 2003 2004 2005 2006 2007 2008 

Avg. acre-foot 
per customer 

0.29 0.29 0.30 0.25 0.25 0.23 0.23 0.24 0 .18 

source: Lake Arrowhead CSD FY 2008-09 Financial Statements 

Wastewater 

The sewer system consists of approximately 200 miles of sewer pipelines and 21 lift stations that 
convey wastewater to one of the two wastewater treatment plants. The District currently has 
nearly 10,600 wastewater connections in its service area. Shown on the chart below is the 
connection activity since 2000. According to the FY 2008-09 Financial Statements, the three 
largest sewer customers were Lake Arrowhead Resort ($54,203), Lake Arrowhead Village 
($50,450), and Rim of the World Unified School District ($47,735). 

Wastewater 
... . ······- . , .... 

New 
Fiscal Wastewater Wastewater 
Year Connections CQnnections %Increase 
2000 90 10,088 0.90% 
2001 103 10,191 1.02% 
2002 84 10,275 0.82% 
2003 68 10,343 0.66% 

. 64 1.0,407 .2004 0.62¾· 
2005. 67 10,474 0.64% 
2006 10,579 ·105 1.00% 

(3)2007 106 1.0,695 1.10¾ 
2008 . 10;74146 -0.43% 

392009 10,592 (4) . -l.39% 
Average, 77 

The two treatment plants have a combined permitted treatment capacity for dry weather average 
daily flow of 3. 75 mgd. Partially treated effluent is conveyed from the Willow Creek treatment 
plant to the Grass Valley treatment plant for final treatment. Treated wastewater is then 
conveyed through the District's 10-mile outfall pipeline where the water is used for crop irrigation 
and also to infiltrate effluent through percolation ponds on a 350 acre facility owned by the 
District in Hesperia, approximately two miles north of the Mojave Forks Dam. 

LACSD is required to send effluent to the Mojave Basin as a result of City of Barstow et al. v. City 
ofAdelanto et. al. Superior Court Case No. 208568, Riverside County, CA (1990). The LACSD 
water/wastewater service area is not within the Mojave Basin adjudication. Currently all water 
transported to the Hesperia disposal site is percolated into the Mojave Basin. LACSD has 
delivered reclaimed wastewater to the Mojave Basin Area for disposal in the following amounts3

: 

3 Mojave Basin Watermaster. Watermaster reports for Water Years 2002-03 through 2008-09. 
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Water Year Acre-feet 
2002-03 1,740 
2003-04 1,498 
2004-05 2,451 
2005-06 1,504 
2006-07 1,677 
2007-08 1,277 
2008-09 1,432 

The District's Wastewater system is operated under a set of Waste Discharge Requirements 
(WDR) as part of Regional Board Order No. RBV-2009-0037 issued June 10, 2009 by the 
Regional Water Quality Control Board. The District developed and implemented a Sewer System 
Management Plan to improve its spill prevention and prevention programs as required by the 
WDR. The primary goal of the program is to eliminate all spills from the Collection System. In 
an effort to bring the District in to compliance, the District is in the process of upgrading and 
expanding its Grass Valley Wastewater Treatment Plant to meet California Department of Public 
Health Title 22 tertiary standards for wastewater treatment and obtaining an emergency 
discharge permit so that in extreme wet weather events the District may discharge flows that 
exceed the capacity of the treatment and disposal system to Grass Valley Creek. 

Reclamation 

Prior to 2004, reclaimed (recycled) water was not permitted by the Lahontan Regional Water 
Quality Control Board in the Mountain region. In April 2004, the District's request for an 
amendment to the State Water Quality Control Board Lahontan Region Basin Plan to allow the 
use of reclaimed water for outdoor irrigation at elevations above 3,200 feet was approved. 
Phase 1 was completed in the summer of 2010. A portion of funding for the project is through an 
Environmental Protection Agency (EPA) grant. 

The District is in the process of designing and constructing facilities to deliver reclaimed water to 
large irrigation users. The first phase of the Recycled Water Project is complete and has 
delivered water for irrigation of the Lake Arrowhead County Club golf course and immediate 
surrounding areas such as Grass Valley Lake Park. 

Las Flores Ranch Corporation and Mojave River County Water District v. 
Lake Arrowhead Development Company 

The Mojave River County Water District (Mojave River CWD) obtained a Judgment in 1966 to 
limit the amount of water that could be taken by entities upstream of the Mojave River CWD. In 
1995, LAFCO approved the dissolution of the Mojave River CWD (LAFCO 2795), and as a 
condition of the dissolution the Mojave Water Agency (MWA) succeeded to the responsibilities of 
the Mojave River CWD related to the judgment. Specifically, MWA intervened in the lawsuit Las 
Flores Ranch Corporation v. Lake Arrowhead Development Company. By intervening in the 
case, MWA "shall monitor compliance with the Judgment". The monitoring effort involves 
determination of minimum water flows through a metered facility from Grass Valley Lake into 
Grass Valley Creek, a tributary to the Mojave River, as prescribed by the Judgment. 

The actual responsibility to monitor and report the data resides with the Arrowhead Lake 
Association, and the Arrowhead Lake Association uses data collected from the LACSD for 
monitoring and reporting. MWA's role is to maintain water transfer records of discharge into 
Grass Valley Creek and to maintain water transfer records from Grass Valley Creek and Grass 
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Valley Lake into Lake Arrowhead. MWA is fulfilling its obligation by maintaining the discharge 
and transfer records. To ensure consistent and accurate reporting and to share costs related to 
the operation of Lake Arrowhead, Arrowhead Lake Association and Lake Arrowhead CSD have 
entering into a memorandum of understanding to address a comprehensive monitoring program 
at Lake Arrowhead and the division of costs. A copy of the updated agreement, dated November 
2007, is available through LACSD, MWA, or LAFCO. 

3. Financial ability of agencies to provide services: 

The Commission has reviewed the District's budgets, audits, 2008 Financial Master Plan, and 
State Controller reports for special districts. 

Funds and General Operations 

In reviewing the financial documents, the District has been operating with an annual positive 
change in net assets since at least FY 2005-06, as shown on the figure below. For FY 2007-08 
and FY 2008-09, net assets increased by $5.76 million and $8.98 million, respectively. As of 
June 30, 2009, LACSD had $74.80 million in net assets. Not including capital assets value and 
debt, the District had roughly $15.67 million in restricted and unrestricted net assets. Of this 
amount $11.59 million is unrestricted. 

Fiscal Year 
2005 2006 2007 2008 2009 

Business-type activities: 
lnvesteo in capital assets, 

net ofrolatcd debt 28,277,098 30~227,499 34,945,404 42,757,347 59,231,500 
Restricted 8,786,694 10,457,876 l l,2'80.883 10,333,134 3,971,746 
Unrestricted 13,104,460 13,024;649 13,835,20& 12,732,250 l L,594,3j0 . 

Totalbusiness-type activities net assets S0,J68}.2.52 . 53,710,024 60,061,493 65,822,731 74,797,576 

source: FY 2008-09 financial statements 

The accounts of LACSD are organized into three enterprise funds considered as separate 
accounting functions. Therefore, general administrative costs, operations, fees paid, and 
corresponding expenses are separated as follows: 

• Water Enterprise - Accounts for the retail water operations confined to the water service 
area. In the past audited fiscal year, net assets increased by $7.4 million (23%) due to 
investment in recycled water projects, automatic meter reading upgrade, and water 
pipeline installation. In 2004, LACSD implemented a new Supplemental Water Supply 
Fee in order to diversify the district's water supply to eliminate reliance on the lake as the 
sole source of water supply. 

• Wastewater Enterprise - Accounts for the wastewater operations throughout the district. 
For FY 2008-09, net assets increased by $1. 7 million (5%) due to investment in pipeline 
rehabilitation and improvements made to Lift Stations 9 and 10. 

• Deer Lodge Park Enterprise - Accounts for the purchase of water or pumping activities of 
the Deer Lodge Park 94-1 assessment district. For FY 2008-09, net assets decreased by 
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$163,000 (8%) due to a write-off of $166,000 of the assessment receivable as 
uncollectible. 

Revenues 

Revenues are derived primarily from 1) charges for services, 2) share of the one percent general 
levy property tax, 3) supplemental water supply fee, 4) interest, and 5) grant income 

1. Charges for Services 

The main source of revenue income for the District is from charges for water and sewer 
services. Rates for residential water service include a fixed monthly charge for water 
service based on meter size applicable to each property, even if unoccupied, and a 
consumption charge for water service based on a tiered rate. Both water and wastewater 
customers are billed on a monthly basis. However, wastewater only customers are 
charged a fixed fee equivalent to $40.16 per month billed on the annual property tax bill. 

During fiscal year 2008-09, the District finalized a comprehensive Financial Master Plan to 
ensure the continued financial stability of the District. The water and wastewater rates 
have been restructured based on the Financial Master Plan and the District moved from 
bi-monthly billing to monthly billing. The rate structure adjusts fixed charges and volume 
charges so that the net effect more fairly allocates costs to those customers that are high 
volume users and enhance the positive economic signal to users that conserve. A three 
percent rate increase was approved with the adoption of the FY 2009-10 Budget, effective 
January 1, 2010. 

2. Share of One Percent General Levy 

LACSD receives a share of the one percent general ad valorem tax levy. The receipt of a 
share of the general levy is to the District as a whole and it has chosen to restrict these 
revenues to its wastewater activities. When the LACSD assumed responsibility for the 
wastewater activities of the former Lake Arrowhead Sanitation District, the Sanitation 
District's share of the general levy was transferred to LACSD (LAFCO 2186). 

3. Supplemental Water Supply Fee 

The Supplemental Water Supply Fee was put in place in 2004 to collect fees to: 1) pay for 
the cost of importing State Water Project water; and 2) pay for the cost of permanent 
water supply projects such as groundwater wells, recycled water for outdoor irrigation, 
and additional imported water. The Supplemental Water Supply fee is collected through 
the County of San Bernardino Property Tax Rolls. It is not part of a customer's regular 
monthly water bill. The fee consists of a fixed annual charge for all water connections 
and a variable water charge based on previous calendar year water usage. The fixed 
annual charge increases each year by two percent and is $242.13 for FY 2010-11. 
Parcels already paying a CLAWA fee and those without a meter are exempt from the 
supplemental fee. The fee was established for 15 years and FY 2010-11 is the sixth year 
of the fee. The District Board of Directors has taken action to restrict use of the 
Supplemental Water Fee Funds by way of Ordinance 61 . 
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Through December 31, 2009, the Supplemental Water Fees have generated $20.4 million 
along with $7.1 million in funding provided by the State Revolving Fund grant and loan 
proceeds. The use of the funds totals $23.0 million comprised of $4.4 million in water 
purchases from CLAWA and $18.6 million in capital projects. The largest of the capital 
projects is Phase 1 of the Recycled Water project at $12.3 million through December 31, 
2009. 

4. Interest 

The District has approximately $40 million in its reserve accounts which generates 
considerable interest. However, interest earnings have dropped significantly due to 
market conditions, which also affect the three enterprise funds. 

5. Grant Income 

The District actively pursues grant funding for it projects. Over the last five audited fiscal 
years, it has received over $3.7 million in grant funding to include: 

• $431,000 from the Environmental Protection Agency (EPA) for the District's 
recycled water program. The District has received the total grant amount and 
applied it towards the engineering services during construction and other 
professional services related to the Recycled Water Phase I project. 

• $250,000 from the United States Bureau of Reclamation for a portion of the 
Integrated Water Regional Plan (IWRP) related to groundwater management. 

• $492,000 from the Bureau of Reclamation portion of the House Energy and Water 
Appropriations Bill to develop the lWRP. The District and the Bureau worked 
together to complete the IWRP Final Report in 2007 and the next steps are to 
begin implementation including surface and groundwater management activities. 

• $208,000 from the Bureau of Reclamation toward an Automatic Meter Reading 
conservation program. 

• The District has secured another appropriation totaling $1,000,000 in the Federal 
Fiscal Year 2010 Bureau of Reclamation portion of the House Energy and Water 
Appropriations Bill. The funds are to be used for a reservoir hydrodynamic study 
($139,792), USGS Precipitation and Stream Gauge Stations ($167,625), and 
Water Supply-Renewable Energy Appraisal Study ($560,038). The District was 
unable to fully utilize the $1 million and the agreement with the Bureau is for 
$867,455. 

Expenditures 

As shown below, for FY 2010-11 personnel, materials and supplies, and utilities and waste 
disposal comprise the majority of the major expenditure categories. The percentage 
representation below generally is the same for the past few years, with the exception of water 
purchases increasing in cost for some years. 
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Activity Expenditure Percentage 
Personnel $5,853,562 58% 
Materials & Supplies $1,240,420 12% 
Utilities & Waste Disposal $1,061,050 11% 
Professional & Other Services $807,560 8% 
General Liability Insurance $300,000 3% 
Water Purchases $253,000 3% 
Maintenance, Contracts & Permits $217,760 2% 
Training & Travel $186,860 2% 
Rebate Programs $150,000 1% 
TOTAL $10,070,212 100% 

Based on recommendations in the Financial Master Plan adopted on September 9, 2008, the 
District is pursuing debt financing and has taken advantage of low costs loans and grants 
through the State Revolving Fund. The major addition to capital assets this year was the 
completion of the Automatic Meter Reading project, water pipeline replacement and sewer 
pipeline rehabilitation along with lift station upgrades and equipment purchases. 

In November 2009, the District sold $22 million of Certificates of Participation. Approximately $6 
million was to pay-off the outstanding balance of the 1999A debt with a net present savings of 
over $300,000. Approximately $15 million was new money for capital improvement projects in 
water {25%) and wastewater (75%). The capital improvement projects will also be partially 
funded with existing District reserves, according to LACSD. 

Capital improvement activity focuses heavily on recycled water projects. These projects include 
replacing aging infrastructure and will provide efficiencies to both the water and wastewater 
systems. Funding for these projects are from the 2009 certificates of participation proceeds, 
district reserves, and state and federal grants. The number of projects is still robust, but several 
significant projects, including the recycled water Grass Valley Wastewater Treatment Plant 
upgrade, recycled water transmission line, and conversion of the Lake Arrowhead Country Club 
golf course for recycled water use were completed in the prior budget year. 

Long-Term Debt 

Long-term liabilities are $17.8 million as of June 30, 2009. Of this amount, the District had $15.3 
million in outstanding long-term debt, compared to $14.6 million in fiscal year 2007-2008, a net 
increase of $2.6 million. On September 4, 2007 the State Water Board adopted the 2007-08 
State Revolving Fund (SRF) Loan Program which included the District's Recycled Water Phase 1 
Project. The total amount approved for the District's SRF loan is $6,220,000 that will be 
disbursed to the District as reimbursement requests based upon project expenditures are 
submitted to the State Water Board. The loan has a repayment period of twenty years, with the 
first repayment due one year after completion of construction, with an interest rate of 2.5%. As 
of June 30, 2009 the tota l amount drawn down of the SRF loan was $2,895,655. 

The outstanding debt at June 30, 2009 and 2008 is shown in the following figure. 
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Tahir.Dal 
ucsnOu:mu.ooing Ltmg.Tfinn Debt 
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In addition, the Deer Lodge Park fund owes the Water fund $183,855 as of June 30, 2009 for an 
advance to pay for legal fees. The amount is being paid off over a 20-year period with an 
interest rate of five percent. 

Additional Information 

Regular Audits 

Government Code Section 26909 requires all districts to provide for regular audits; LACSD 
conducts annual audits and meets this requirement. Section 26909 also requires districts to file 
a copy of the audit with the State Controller and county auditor within 12 months of the end of the 
fiscal year. According to records from the County Auditor, the last audit received was for FY 
2008-09. 

Appropriations (GANN) Limit 

Under Article XIIIB of the California Constitution (the Gann Spending Limitation Initiative), LACSD 
is subject to the Gann limit. Therefore, an agency is restricted as to the amount of annual 
expenditures from the proceeds of taxes, and if proceeds of taxes exceed allowed 
appropriations, the excess must either be refunded to the State Controller or returned to the 
taxpayers through revised tax rates, revised fee schedules of other refund agreements. As a 
part of the annual budget process, the District adopted by resolution the appropriation limit for the 
wastewater function for FY 2010-11 , A review of the financial statements for the fiscal years 
ended June 30, 2008 and 2009 show that proceeds of taxes did not exceed appropriations and 
the wastewater expenditures did not exceed its adopted appropriation limit. 

Awards 

The California Society of Municipal Finance Officers awarded a Certificate for an Award for 
Outstanding Financial Reporting to LACSD for its Comprehensive Annual Financial Report for 
the fiscal year ended June 30, 2008. This was the eighth year that the District has achieved this 
award. 

Pension Obligations 

A review of the most recent audited financial statements indicates that LACSD has a zero net 
pension obligation. In addition, LACSD does not pay for post-employment benefits. 
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4. Status of, and opportunities for, shared facilities: 

As discussed above, LACSD has entered into short term agreements with San Bernardino Valley 
Municipal Water District ("Muni") and with the Crestline-Lake Arrowhead Water Agency 
("CLAWA") for the purchase of water from Muni, then treatment and transportation of that water 
through CLAWA's transmission system (as capacity may be available in the Agency's system 
during periods of off-peak demands) for delivery of that treated water into the LACSD's system 
for its use in lieu of water from Lake Arrowhead. All of the water supplied by CLAWA is treated 
to the California Department of Public Health standards at the agency's Silverwood Water 
Treatment Plant. 

5. Accountability for community service needs, including governmental structure and 
operational efficiencies: 

Local Government Structure and Community Service Needs 

LACSD is an independent special district governed by a five-member board of directors. 
Members are either elected by the electorate at the November consolidated election in odd 
numbered years or are appointed in-lieu of election by the County Board of Supervisors to four
year staggered terms. The most recent selection round in November 2009 produced three 
appointed members. The current board, positions, and terms of office are shown below: 

Elected 

Jo Director 2013 A ointed in Lieu of Election 
Glenn Goodwin Director 2013 Appointed in Lieu of Election 

Director 2011 Elected 

Regular Board meetings occur on the second and fourth Tuesday of each month at 6:30 p.m. at 
the Willow Creek Board Room in Lake Arrowhead . Notice of each Board meeting is posted for 
public review and on the agency website at least 72 hours in advance and is also mailed to 
anyone who may have requested notice in writing. LACSD's office is located in Lake Arrowhead 
and is open Monday through Friday 7:30 a.m. to 5:00 p.m. 

Operational Efficiency 

Operational efficiencies are realized through several joint agency practices, for example: 

• The District participates in a joint venture with forty-thee other participants in California 
Sanitation Risk Management Authority ("CSRMA") for workers' compensation and forty 
members pooled liability insurance. CSRMA has a self-insured retention of $750,000 per 
occurrence for workers' compensation and pooled liability, workers' compensation docs 
not have a deductable and pooled liability has a $50,000 deductible. 

• Beginning March 1, 2003, the District contributes to the California Public Employees 
Retirement System ("PERS"), a cost-sharing multiple-employer public employee defined 
benefit pension plan. PERS provides retirement and disability benefits, annual cost-of 
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living adjustments, and death benefits to plan members and beneficiaries. PERS acts as 
a common investments and administrative agent for participating public entities with the 
State of California. On March 11, 2009 the remaining 16 participants of the 401 (a) 
pension plan rolled over their investment to PERS giving the District 100% participation in 
PERS. 

• The County of San Bernardino has transferred approximately 12.88 acres previously 
purchased by County Service Area 70 Zone D-1 to LACSD. LACSD plans to use this site 
for a new district office and maintenance yard. 

Government Structure Options 

There are two types of government structure options: 

1. Areas served by the agency outside its boundaries through "out-of-agency" service 
contracts; 

2. Other potential government structure changes such as consolidations, reorganizations, 
dissolutions, etc. 

Out-of-Agency Service Agreements: 

CLAWA Law and its contract with the State Department of Water Resources prohibit CLAWA 
from delivering any portion of its imported water supply for use outside of its boundaries. 
However, as noted throughout this report, there is a three-party agreement between CLAWA, 
San Bernardino Valley Municipal Water District ("Muni"), and. LACSD for the purchase of water 
from Muni, treatment and transportation of that water through the CLAWA's transmission system 
{as capacity may be available in CLAWA's system during periods of off-peak demands) for 
delivery of that treated water into the LACS D's system for its use in lieu of water from Lake 
Arrowhead. 

Government Structure Change Options: 

While the discussion of some government structure options may be theoretical, a service review 
should address possible options. 

• Annexation of surrounding territory. LACSD, landowners, or registered voters could 
submit an application to expand the sphere of influence of LACSD and annex surrounding 
territory. However, much of the surrounding lands are either served by another district or 
are public lands not requiring municipal level services through LACSD or any other public 
agency. Further, the District does not have any specific policies related to annexation but 
it has stated its past practice has been to refuse to annex new territory to the primary 
water service area. However, it has assumed the obligation for water service under a 
separate system. 

• Annexation of district-owned land in Hesperia. LACSD desires to bring into its sphere of 
influence and annex ten parcels in the City of Hesperia. The property is owned by 
LACSD which it uses for effluent disposal and agricultural production. As a cost savings 
measure, if LACSD were to annex these parcels and continue its municipal use, then it 

' 
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would benefit from tax exempt status for the parcels and would not be subject to paying 
the ad valorem property tax. 

• Assumption of streetlighting and road maintenance responsibility as well as other 
municipal level services for the community. LACSD overlays CSA 59 and CSA 69 (roads) 
and a portion of CSA 54 (streetlights). As a multi-function, independent special district, 
LACSD has the statutory authority to provide streetlighting and road maintenance 
services (although activation of such service is subject to LAFCO authorization). In this 
scenario, LACSD could assume responsibility for providing the services within its 
boundaries. 

Such a change is in concert with the Commission's c;:ommunity service ideology, there 
would be a single agency providing the full range of municipal services within a 
community (along with a transfer of the property tax share of each respective agency) 
and reduction of multiple agencies providing the same service. The Commission bases 
this possibility upon the following: 

o The Commission approved the formation of the LACSD with the condition that the 
district continue to explore possibilities of adding additional services at the earliest 
possible time, 

o Legislature's intent in LAFCO Law and Community Services District Law. 

• The preamble to LAFCO Law reads that while the Legislature recognizes 
the critical role of many limited purpose agencies, especially in rural areas, 
it finds and declares that a single multipurpose governmental agency 
accountable for community service needs and financial resources may be 
the best mechanism for establishing community service priorities. 

■ Government Code Section 61001 (b) states: 

The Legislature finds and declares that for many communities, community 
services districts may be any of the following: 

(1) A permanent form of governance that can provide locally 
adequate levels ofpublic facNities and services 

(2) An effective form of governance for combining two or more 
special districts that serve overlapping or adjacent territory into a 
multifunction special district. 

(3) A form ofgovernance as the community approaches 
cityhood. 

(4) A transition form ofgovernance as the community 
approaches cityhood. 

The San Bernardino LAFCO has utilized CSDs as a service mechanism to 
nurture communities and protect them from intrusion by other service 
providers for a future incorporated city. 

• Further, the preamble to Community Services District Law states that the 
intent of the Legislature for CSD Law is to encourage LAFCOs to use their 
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service reviews, spheres of influence, and boundary powers, where 
feasible and appropriate, to combine special districts that serve 
overlapping or adjacent territory into multifunction community services 
districts. 

LACSD was requested to provide its response to this option. This option was discussed 
by the LACSD board at it September 14 meeting and was met with amusement. The 
District's written response to LAFCO states that the directors considered the request and 
determined that because the street lighting and road maintenance district were so small, it 
would not be economical for LACSD to attempt to operate the districts. 

The Commission returns to the Legislature's intent in LAFCO Law and Community 
Services District Law in that a single multi-function agency may be the best mechanism to 
coordinate and provide service within a community. It is evident that the current situation 
results in multiple governing bodies, administration, overhead, and financial reporting. It 
is also apparent that the District currently provides for the receipt of service by contract 
(as snow removal is accomplished) and through direct payment to Southern California 
Edison for services. '· 

-
• Assumption of CSA 70 Zone D-1 's dam maintenance (flood control) and park services by 

Lake Arrowhead Community Services District (LAFCO 3144). This proposal was 
continued from the July hearing to this month's agenda at the a request of the Lake 
Arrowhead CSD. The proposal was to authorize activation of the District's latent flood 
control and park and recreation services within its boundaries. The rationale for this 
request was the future intent to assume responsibility for providing those services 
currently a function of CSA 70 Zone D-1 along with a transfer of all its assets, revenues, 
and liabilities. Since that time, LACSD has withdrawn its application. However, as 
outlined above the transfer of this service obligation remains a long-term option given the 
primary role of the agency to protect the viability of Lake Arrowhead, the primary source 
of water for consumption within the District's jurisdiction. However, if the District is not 
interested in the assumption of regional services, as evidenced by its response on road 
and streetlighting, the transfer of these services remains problematic. The Commission's 
position remains that for maintenance of the dam, such an action could reduce the layers 
of government in the area and provide for local control of the dam and Papoose Lake. 

• Assumption of public retail water service within LACSD boundaries. There are three 
public agencies that provide water within LACSD's boundaries but outside of its water 
service area. These scenarios would reduce multiple public agencies overlaying the 
same area that provide the same service. Since the service areas of these agencies are 
already within the boundaries of LACSD, these scenarios would not require LAFCO 
approval and would be subject to negotiation between the appropriate agencies or a vote 
of the electorate. 

o CSA 70 Zone CG. In this scenario, LACSD would assume responsibility for 
County Service Area 70 Zone CG's (Zone CG) water service and would succeed 
to Zone CG's water system, assets, and liabilities. 

o Crestline-Lake Arrowhead Water Agency Improvement Districts. At the time that 
CLAWA created Improvement Districts A, B, C, and D there was no other public 
water agency available to provide the service. However, in 1983, LACSD was 
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expanded to include the boundaries of the Lake Arrowhead Sanitation District and 
assumed that agency's services; the majority of CLAWA's improvement districts 
are within LACSD. LACSD currently provides water service to the Arrowhead 
Woods area (its original service area) and the territory within Deer Lodge Park. 
LACSD could assume the retail responsibility for Improvement Districts A and C, 
the majority of Improvement District B and the developed portions of Improvement 
District D. 

o City ofBig Bear Lake Department of Water and Power. The City of Big Bear Lake 
Department of Water and Power succeeded to the water service territory 
previously assigned the Southern California Water Company- Big Bear District 
upon its acquisition by the City of Big Bear Lake. As a condition of the City's 
acquisition through condemnation, it was required to assume service responsibility 
for all of Southern California Water Company's service area in the mountains -
which included the Rimforest portion in the Lake Arrowhead community. In 1995, 
LAFCO granted the City of Big Bear Lake an exemption from the provisions of 
Government Code Section 56133 for the provision of water service within the 
State Public Utilities Commission assigned certificated service area. In 2004, the 
Commission authorized the expansion of the Rimforest Service to include the 
Mountain Pioneer Mutual Water Company due to the devastating effects of the 
Old Fire on the system. The question has been raised of transferring this service 
obligation to the LACSD due to its proximity (City of Big Bear Lake DWP is more 
than 30 miles away). LACSD has indicated its interest in assuming service 
responsibility for this area as well as succeed to the system's assets; however, no 
official response has been received from the City of Big Bear Lake DWP. 

• CLAWA annexation of Arrowhead Woods. While CLAWA is willing to continue 
cooperation with LACSD and assist in delivering supplemental water obtained by 
alternative means, CLAWA's Board strongly opposes annexation of the Arrowhead 
Woods.area. CLAWA staff has provided two main reasons for the opposition to 
annexation of the Arrowhead Woods area. First, imported water supply may not be 
sufficient to satisfy existing and anticipated demand for supplemental water and the 
agency would not be comfortable adding demand with no additional supplemental supply. 
Second, the additional population would alter the board representation with the Lake 
Arrowhead community possibly comprising two of the five board seats. 

Should Arrowhead Woods ever be annexed into CLAWA, the Commission's analysis 
indicates that board divisions would need to be realigned to allow for proportional 
representation. All levels of public agencies are evolving entities and boundary and 
representation modifications are a common occurrence. 

A 2003 study funded by CLAWA indicates that if Arrowhead Woods were to be annexed 
to the agency, the annexation fee to be paid to CLAWA would be approximately $39.7 
million. This figure was based upon CLAWA's rules and regulations, which state that an 
annexation fee shall equal the sum of back property taxes and back standby charges. 
With roughly 9,500 parcels4 composing the Arrowhead Woods area, the average 
annexation fee to CLAWA would be roughly $4,200. Additionally, this figure was derived 

4 The 2003 study funded by CLAW A identifies that roughly 9,500 parcels are within the Arrowhead Woods exclusion area. A 
parcel count provided by the County of San Bernardino Infonnation Services Department in May 2010 identifies that there are 
9,852 parcels within this area. 

23 



RESOLUTION NO. 3117 

in 2003 and would increase each year as property taxes and standby charges are levied. 
However, according to CLAWA's FY 2008-09 Financial Statements, CLAWA's future 
commitment for State Water Project costs over the years 2009 to 2035 is estimated at 
$49.9 million. For illustrative purposes, by simply adjusting the 2003 estimated $39.7 
million annexation fee for inflation, the Arrowhead Woods area would be charged $47.0 
million in 2010. Therefore, the general statement can be made that annexation of 
Arrowhead Woods to CLAWA along with the annexation fees would roughly equal 
CLAWA's commitment for State Water Project costs through 2035 and remove that 
obligation from CLAWA's current residents and landowners. If such annexation were to 
be proposed, an improvement district could be formed to isolate the Arrowhead Woods 
area, much like Improvement Districts A, B, C and D, to be responsible for the future 
State Water Project costs. This scenario would afford the Arrowhead Woods with 
accessibility to supplemental water and substantially reduce or even eliminate the future 
State Water Project costs that those currently within CLAWA's boundaries pay. No 
opinion regarding this possibility has been received from CLAWA, LACSD, or those 
representing the Arrowhead Woods area. However, LACSD states that due to political 
factions, this option is not likely at this time. 

• Consolidation of all public water agencies and/or service areas. Another scenario would 
be to consolidate all of the public water agencies providing retail water service within 
CLAWA's boundaries. These agencies include Arrowbear Park County Water District, 
County Service Area 70 Zone CG, CLAWA, Crestline Village Water District, LACSD, 
Running Springs Water District, and the Rim Forest portion of the City of Big Bear Lake 
Department of Water and Power. This option could reduce duplication of administrative 
efforts and provide the opportunity for economies of scale. Further, it would provide a 
single voice for this part of the mountain region regarding water issues. This option could 
also alleviate the need for short-term solutions for water delivery. This is a viable option, 
and appears more practical for the Crest Forest and Lake Arrowhead communities. 
However the details of a possible consolidation would need to consider the other services 
provided by the agencies and if annexation of additional territory would be included. 

• Maintenance of the status quo. No interest has been expressed from LACSD, 
landowners, or residents in exploring the options above. 

Maintenance of the existing organizational structure would maintain the delivery of retail water 
and sewer within the respective service areas with no additional services provided. However, the 
Commission is recommending sphere expansions to include district-owned land in Hesperia and to 
encompass the Lake Arrowhead community, as defined by the Commission. In addition, the 
Commission determines that the responsibility for maintenance and operation of the Rimforest water 
system should transfer from the City of Big Bear Lake Department of Water Power to the LACSD. 
Further consideration of this determination will be included in the Bear Valley Community Service 
Review. 

WHEREAS, the following determinations are made in conformance with Government Code 
Section 56425 and local Commission policy: 

1. Present and Planned Uses: 

Land uses within the district boundaries consist of residential with limited commercial and 
institutional uses to support regional retail requirements. There is no agricultural use within the 
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District. Open space areas are either not yet developed land (residential), recreational (golf 
course) or commercial related (conference centers). The three lakes are designated as open 
space, with one publicly owned (Papoose Lake). 

2. Present and Probable Need for Public Facilities and Services: 

Due to the high housing density (3 to 4 dwellings units per acre), hard rock soil conditions, 
and proximity to lake waters present an on going need for water and wastewater services. 
The population density creates demands that far exceed the ability of local natural water 
resources to adequately and reliably satisfy. The regulatory reduction in the entitlement to 
Lake Arrowhead water will require the District to identify and secure an alternative reliable 
source of imported water to meet existing and future demands. 

The present and probable need for supplemental water service in the Arrowhead Woods area 
(7.4 square miles) has been addressed through the three-party agreement between 
Crestline-Lake Arrowhead Water Agency ("CLAWA"), San Bernardino Valley Municipal Water 
District ("Muni"), and the LACSD for the purchase of water from Muni, then treatment and 
transportation of that water through the CLAWA's transmission system (as capacity may be 
available in CLAWA's system during periods of off-peak demands) for delivery of that treated 
water into the LACS D's system for its use in lieu of water from Lake Arrowhead. However, 
the three-party agreement is a short-term solution with the contract expiring in 2020. Further, 
there are no known plans on providing a long-range and comprehensive solution to the water 
challenges in the mountain area after 2020. 

3. Present Capacity of Public Facilities and Adequacy of Public Services 

The present capacity of the facilities is adequate for the District's services. LACSD states 
that within the next seven years alternative water supply sources must be identified and 
secured for long-term water supply reliability. 

4. Social and Economic Communities of Interest: 

The social communities of interests are the Rim of World Unified School District, Arrowhead 
Woods development, and the surrounding communities. The economic communities of 
interest are Lake Arrowhead, Lake Arrowhead Village, and businesses along the highways. 

5. Additional Determinations 

• As required by State Law notice of the hearing was provided through publication in a 
newspaper of general circulation, The Sun. Individual notice was not provided as allowed 
under Government Code Section 56157 as such mailing would include more than 1,000 
individual notices. As outlined in Commission Policy #27, in-lieu of individual notice the 
notice of hearing publication was provlded through an eighth page legal ad. 

• As required by State law, individual notification was provided to affected and interested 
agencies, County departments, and those agencies and individuals requesting mailed 
notice. 
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• Comments from landowners/registered voters and any affected agency have been 
reviewed and considered by the Commission in making its determinations. 

WHEREAS, pursuant to the provisions of Government Code Section 56425(i) the range of 
services provided by the Lake Arrowhead Community Services District shall be limited to the following: 

FUNCTIONS SERVICES 

Water Retail, domestic, operation of water, conservation, 
reclaimed water for irrigation purposes 

Sewer Collection, transportation, treatment, reclamation, 
disposal 

WHEREAS, having reviewed and considered the findings as outlined above, the Commission 
determines to expand the Lake Arrowhead Community Services District's sphere of influence by 
approximately 1, 140.3+/- acres and affirms the balance of its existing sphere of influence. 

NOW, THEREFORE, BE IT RESOLVED by the Local Agency Formation Commission of the 
County of San Bernardino, State of California, that this Commission shall consider this to be the sphere 
of influence for the Lake Arrowhead Community Services District; it being fully understood that 
establishment of such a sphere of influence is a policy declaration of this Commission based on existing 
facts and circumstances which, although not readily changed, may be subject to review and change in 
the event a future significant change of circumstances so warrants; 

BE IT FURTHER RESOLVED that the Local Agency Formation Commission of the County of 
San Bernardino, State of California, does hereby determine that the Lake Arrowhead Community 
Services District shall indemnify, defend, and hold harmless the Local Agency Formation Commission of 
the County of San Bernardino from any legal expense, legal action, or judgment arising out of the 
Commission's affirmation of the sphere of influence, including any. reimbursement of legal fees and 
costs incurred by the Commission. 

THIS ACTION APPROVED AND ADOPTED by the Local Agency Formation Commission of the 
County' of San Bernardino by the following vote: 

AYES: COMMISSIONERS: Bagley, Derry, Coleman, Curatalo, McCallon 

NOES: COMMISSIONERS: None 

ABSENT: COMMISSIONERS: Cox, Mitzelfelt 

STATE OF CALIFORNIA ) 
) ss. 

COUNTY OF SAN BERNARDINO ) 

I, KATHLEEN ROLLINGS-McDONALD, Executive Officer of the Local Agency Formation 
Commission of the County of San Bernardino, California, do hereby certify this record to be a 
full, true, and correct copy of the action taken by said Commission, by vote of the members 
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Chapter 1 PROJECT DESCRIPTION 

INTRODUCTION 

The proposed project is the construction of a solar field to generate power to support Lake 
Arrowhead Community Services District (District) facilities and operations.  The purpose of the 
proposed project is to provide power to generate credits for District-wide facilities in order to 
minimize overall energy demand and minimize greenhouse gas emissions from this passive solar 
facility. The District previously circulated an Initial Study/Mitigated Negative Declaration (IS/MND) 
for public review between April 22, 2015 and May 22, 2015.  The District modified certain mitigation 
measures in response to comments and is recirculating the IS/MND for review.  This document 
contains revisions to the previous IS/MND for the reviewer’s consideration and additional comment. 

LOCATION 

The proposed project, a solar facility, will be located in the City of Hesperia in San Bernardino 
County.  The project site encompasses a total of approximately five to six acres on part of the 
District-owned, 350-acre Hesperia Farms property in the eastern portion of the City. The project site 
location is shown on the USGS – Lake Arrowhead Quadrangle, 15 Minute Series Topographic. The 
whole site occupies a portion of the Southeast 1/4 of Section 1, Township 3 North, Range 4 West, 
San Bernardino Base and Meridian. Figures 1 and 2 show the regional and site locations of the 
proposed project. Figure 3 contains an aerial photo that shows the proposed location of the solar 
facility on the District’s property.  The nearest roadway to the site is Arrowhead Lake Road, which is 
located immediately west of the District’s Hesperia Farms property. 

PROJECT DESCRIPTION 

Development of the proposed Hesperia Farms solar facility will consist of clearing any vegetation 
from this existing agricultural field; grading the approximate five to six acres to support the future 
solar panels and support equipment; and installation of the solar panels and support equipment as 
described in more detail in the following text.  The District is working with a commercial vendor, 
SunPower, to install the proposed solar project.  Figure 3 shows a preliminary layout footprint of the 
proposed solar facility including the support equipment on an aerial photograph. The specific layout 
of this facility may be modified in the future as actual development occurs, but the proposed project 
will remain within the footprint shown on Figure 3 and the whole facility site shown on Figure 3 will 
be ultimately utilized. The District will provide security lighting for the solar field. 

The District seeks to install up to 0.96 megawatt (MW) of solar electric panels. A perimeter fence 
will be installed within the five to six acre project footprint.  Each solar module is approximately 41.2” 
x 81.4” in dimension.  The panels are installed on a pedestal and track the sun.  At full tilt, the low 
point is about four feet above grade and the high point is about six feet above grade. At horizontal 
tilt the panels are about five feet above grade.  Panels track the sun from east to west and at noon 
the panels are horizontal and facing straight up.  The nodules are covered with an anti-reflective 
coating. About 2,160 panels will be installed on the project site.  The panels appear dark blue in 
daylight and black in low light or night conditions. Figures 4a through 4d contain visual simulations 
of the project site (before and after) that show the general layout of the solar panels and support 
facilities that will be installed on the project site. The electricity produced by this facility will be 
connected to the local electric grid adjacent to the project site at the southeast corner of the District’s 
Hesperia Farms property.  The electricity produced is expected to be metered into the regional grid 
and credits will be obtained to offset energy consumption by individual District facilities. 
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Periodic maintenance of the solar facility will occur.  This includes washing the panels using 
SunPower’s Oasis Solar Panel cleaning robots.  A description of these robots is provided as part of 
Appendix 1 of this environmental document.  The District will refurbish an existing well on the 
property and this local groundwater water will be used to wash the solar panels with no chemicals. 
Maintenance activities occur periodically as needed and these activities are conducted by a field 
team sent to the site. 

GENERAL CONSTRUCTION SCENARIO 

Construction activities will be carried out in the following sequence: 

1. Clearing and grubbing: maximum area of disturbance at any one time 5 acres. 
2. Site preparation, grading and installation of gravel road and utilities (electricity and 

communications, etc.). 
3. Installation of photovoltaic structures, including the equipment pad and point of interconnect.  
4. Landscaping with drought resistant landscape plants at the south end of the property as a 

buffer between the solar facility and the nearby residence.  This landscape buffer will be 
irrigated by an existing District well on the property, as appropriate. 

5. An existing disturbed area adjacent to the northwest edge of the solar facility will be used as 
the project staging area. 

SunPower uses driven “C” piles to support the panels with no concrete foundations.  Approximately 
450 piles will be driven based on the proposed design.  These C-piles are typically 6” x 3”, 11 guage, 
galvanized steel.  There will be a small number of 7.625” x 4.5” C-piles, of either 11 or 7 guage 
galvanized steel. 

The District expects to start construction in spring 2016.  Construction will require approximately two 
months. Staging areas will be located adjacent to the northwest edge of the solar facility area.  All 
construction equipment, material and employees will access the project site from the existing site 
access on Arrowhead Lake Road.  Maximum number of employees on the site at any one time is 
forecast to be 20 persons and the maximum number of truck deliveries of equipment and material 
will be 10 trucks per day. 

OTHER AGENCIES WHO’S APPROVAL MAY BE REQUIRED 

Based on the amount of area that will be disturbed for each facility, it will be necessary to obtain 
coverage under the General Construction Permit through the State Water Resources Control Board. 
A Storm Water Pollution Prevention Plan (SWPPP) will be prepared and it will be monitored by the 
Lahontan Regional Water Quality Control Board. A field survey did not identify any stream channels 
or sensitive species on the property, so it will not be necessary to obtain any regulatory permits for 
disturbance of stream channels or waters of the United States or State of California or incidental 
take permits for protected species.  Improvements to County roadways will not be required.  No 
other permits or authorizations have been identified for this project. 

ERRATA / RESPONSES TO COMMENTS RECEIVED ON PROPOSED PROJECT 

In April 2015, the District circulated a similar version of this IS/MND for input from the public and 
responsible agencies. During the 30-day public review period, the District received five comments 
letters from the following agencies: California Department of Fish and Wildlife, City of Hesperia, 
Lahontan Regional Water Quality Control Board, Mojave Desert Air Quality Management District 
and San Bernardino County Department of Public Works.  As a result of comments received during 
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the review period, the district opted to revise the IS/MND in an effort to fully respond to questions 
and concerns. This IS/MND includes those revisions as outline below. 

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 

The comment letter received from the California Department of Fish and Wildlife outlined changes 
to, and requested the addition of, mitigation measures. In response to these comments, additional 
information regarding special status species has been added to clarify results of the surveys and two 
new mitigation measures have been incorporated. Changes can be found under Section IV, 
Biological Resources. 

CITY OF HESPERIA 

The City of Hesperia provided five comments.  The first comment was addressed under Section X, 
Land Use and Planning. Building and zoning ordinances of a county or city do not apply to the 
location or construction of facilities for the production or generation of electrical energy under 
Government Code section 53091 and 53096. As such, the proposed project is exempt from 
compliance with all provisions of the City’s Development Code. The Mitigation Measure X-1 
identified in the previous IS/MND that required the District to submit a General Plan amendment and 
zone change application has been removed from the document since a general plan amendment 
and zone change would not be required under the exemption. Revisions were made to each of the 
following mitigation measures or sections based on recommendation of the remaining bulleted 
items: Aesthetic Mitigation Measure I-2; Section VII, Greenhouse Gas Emission; Section XIV, Public 
Services; and Section XVII, Utilities and Service Systems. 

LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD 

The Regional Water Quality Control Board (RWQCB) commented on potential changes to the 
existing discharge permit. The treated effluent that is presently discharged at the District’s 350-acre 
Hesperia Farms property will remain consistent with RWQCB Order # R6V-2009-0037. The 
proposed project site (5 to 6 acres solar facility location) has never been part of the discharge facility 
or operations and will continue to be separate from any such uses after project implementation and 
construction of the solar facility.  Therefore, the proposed project does not include the use of 
recycled water and would not have the potential to impact water quality beyond what is described 
within Section IX, Hydrology and Water Quality as it relates to construction and operation of a solar 
facility. Modifications to this section have been made to incorporate requirements for the District to 
prepare a Water Quality Management Plan. In addition, the project site does not contain any waters 
of the United States or State of California. 

The reference to Figure 4 on the previously circulated IS/MND was incorrect and has been corrected 
within this document.  The reference should have been made to Figure 4a, 4b, 4c and 4d of this 
IS/MND (included as Figure Ia, Ib, Ic, and Id on the previously circulated IS/MND). 

MOJAVE DESERT AIR QUALITY MANAGEMENT DISTRICT 

In response to comments received from the Mojave Desert Air Quality Management District, the 
District has incorporated revisions and additions to Section III, Air Quality within Mitigation Measures 
III-1, III-2, and III-3. 

COUNTY OF SAN BERNARDINO PUBLIC WORKS 

No future development plans are anticipated at this time for the remaining portions of the 350-
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acre Hesperia Farms property, beyond construction of the proposed solar facility.  Information 
regarding the Mohave ground squirrel has been added to Section IV, Biological Resources and 
mitigation measure IV-2. In addition, language specific to a construction general permit and 
implementation of a Water Quality Management Plan have been included in Section XI, 
Hydrology and Water Quality. 
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Chapter 2 CEQA CHECKLIST FORM 

1. Project Title: 

2. Lead Agency Name: 
Address: 

3. Contact Person: 
Phone Number: 

4. Project Location: 

Hesperia Farms Solar Photovoltaic Project 

Lake Arrowhead Community Services District (District) 
P. O. Box 700 
Lake Arrowhead, California 92352 

Leo Havener, General Manager 
(909) 336-7100 

The proposed solar facility will be located in the City of Hesperia in 
San Bernardino County.  The project site encompasses a total of approximately five to six 
acres in the eastern portion of the City. The project site location is shown on the USGS – Lake 
Arrowhead Quadrangle, 15 Minute Series Topographic. The whole site occupies a portion of 
the Southeast 1/4 of Section 1, Township 3 North, Range 4 West, San Bernardino Base and 
Meridian. Figures 1 and 2 show the regional location and site location of the proposed project. 
Figure 3 contains an aerial photo that shows the proposed location of the solar facility on the 
District’s property.  The nearest roadway to the site is Arrowhead Lake Road, which is located 
immediately west of the project site. 

5. Project Sponsor’s Lake Arrowhead Community Services District 
Name and Address: P. O. Box 700 

Lake Arrowhead, California 92352 

6. General Plan Designation:    Rural Residential 0-0.4 units per acre 

7. Zoning:    Rural Residential 

8. Project Description:  Refer to the preceding project description. 

9. Surrounding land uses and setting:  The District owns and uses portions of the District-owned, 
350-acre Hesperia Farms property to percolate effluent treated at its water reclamation 
facilities in Lake Arrowhead.  This use of the site will continue into the future, but does not 
occur within the project site (five to six acres for solar facility). To control fugitive dust on the 
site, it was previously used to grow forage crops for use by animals. The District does not 
currently, nor will the District grow forage crops in the foreseeable future. Currently, ruderal 
vegetation is allowed to grow on the site and twice a year this vegetation is mowed.  This use 
will continue in the future to continue a ground cover that will minimize potential for fugitive 
dust.  Sporadic residences and open space uses occur in all directions surrounding the 
project site.  The Mojave River channel is located east of the historic recharge site. The only 
access road to the proposed project site is Arrowhead Lake Road.  Electricity is available at 
the project site as shown on Figure 3. 

10. Other agencies whose approval is required (e.g., permits, financing approval, or participation 
agreement). Refer to the preceding project description for a discussion of other agency 
approvals that may be required. 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 

The environmental factors checked below would be potentially affected by this project, involving at 
least one impact that is a "Potentially Significant Impact" as indicated by the checklist on the 
following pages. 

� Aesthetics � Agriculture and Forestry Resources x Air Quality 

X Biological Resources x Cultural Resources x Geology / Soils 

� Greenhouse Gas Emissions x Hazards & Hazardous Materials x Hydrology & Water Quality 

� Land Use / Planning � Mineral Resources x Noise 

� Population / Housing � Public Services � Recreation 

� Transportation / Traffic � Utilities / Service Systems X Mandatory Findings of 
Significance 

Note that all potentially significant impacts can be reduced to a less than significant impact level with 
implementation of identified mitigation measures. 
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DETERMINATION: (To be completed by the Lead Agency) 

On the basis of this initial evaluation , the following finding is made: 

D 
The proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

X 

Although the proposed project could have a significant effect on the environment, there 
will not be a significant effect in this case because revisions in the project have been 
made by or agreed to by the project proponent. A MITIGATED NEGATIVE 
DECLARATION will be prepared . 

D 
The proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

D 

The proposed project MAY have a "potentially significant impact" or "potentially significant 
unless mitigated" impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 
2) has been addressed by mitigation measures based on the earlier analysis as 
described on attached sheets. An ENVIRONMENTAL IMPACT REPORT is required, but 
it must analyze only the effects that remain to be addressed . 

D 

Although the proposed project could have a significant effect on the environment, 
because all potentially significant effects (a) have been analyzed adequately in an earlier 
EIR or NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been 
avoided or mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, 
including revisions or mitigation measures that are imposed upon the proposed project, 
nothing further is required. 

Lake Arrowhead Community Services District 
Prepared by Date 

November 6. 2015 

~ 
Lake Arrowhead Community Services District 

Date 
November 6, 2015 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

I. AESTHETICS: Would the project: 

a) Have a substantial adverse effect on a scenic 
vista? 

X 

b) Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings within a state 
scenic highway? 

X 

c) Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

X 

d) Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area? 

X 

SUBSTANTIATION: 

a) Have a substantial adverse effect on a scenic vista? 

Less Than Significant Impact – The proposed project consists of a solar photovoltaic system to offset energy 
consumption by the District.  The project site does have scenic vistas that are typically found within the Mojave 
Desert due to the lack of intervening vegetation.  The San Bernardino Mountains lie to the south and provide 
the background scenic view to the south; to the east are the Ord Mountain Range and Mojave River channel; 
to the west are the low-relief ridges north of Summit Valley; to the north same ridges and the Mojave River 
channel.   Residential develop occurs at varying densities in all directions.  Views in all directions consist of 
open space and residential development in the foreground and middle ground view. The proposed project 
solar components will not substantially modify the referenced scenic vistas as the proposed facilities are either 
low to the ground or do not have the width to block views of the area residents or persons traveling on 
Arrowhead Lake Road.  As a result the scenic vistas from the project site and surrounding area will be altered 
but this change does not rise to a level of substantial adverse impact to existing scenic vistas. No mitigation is 
required. 

Project renderings showing streetview photo of the proposed Solar Facility Site (before and after development) 
and aerial photo of the Solar Facility Site (before and after development) are shown on Figures Ia through Id. 

b) Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway? 

Less Than Significant Impact – The project site is bounded on the west by Arrowhead Lake Road and on the 
east side by the Mojave River channel, which extends to the base of the Ord Mountains.  Deep Creek Road is 
located on the east side of the Mojave River channel.  Neither of these local roadways has been designated as 
a state scenic highway.  As a result there is no potential to substantially damage scenic resources within a 
state scenic highway corridor.  There are no rock outcroppings or historic buildings on the site that could be 
adversely impacted.  None of the perimeter trees onsite are scheduled to be removed as part of the project. 
Thus, the proposed project will not substantially damage onsite scenic resource values and no mitigation is 
required. 

c) Substantially degrade the existing visual character or quality of the site and its surroundings? 

Less Than Significant With Mitigation Incorporated – The site is relatively isolated with no residences located 
within one-quarter mile to the west, north and east.  Two residences are located just south of the southern 
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property boundary and there are views to the site from Arrowhead Lake Road (about 1/4 mile) and residences 
on the east side of Deep Creek Road (also about 1/4 mile distant).  The existing project site consists of a 
relatively flat existing agricultural field with only some perimeter trees and ruderal (weedy) vegetation and 
forage crops located on the site.  The site does not have any particular scenic qualities that distinguish it from 
the immediate surrounding area.  The visual character of a portion of the District’s property will change due to 
the installation of solar electricity generating uses on the property.  This will create a small engineered solar 
photovoltaic energy facility of about five to six acres in size.  Refer to Figures 3 and 4 which show the location 
of the proposed solar facility in the southeastern portion of the project site.  This change in the visual character 
of the project site is considered modest, but it is not considered to be a substantial degradation of the site’s 
existing disturbed/man-made visual character.  The surrounding area along both sides of the Mojave River is 
slowly being developed with residential uses and the proposed solar facilities are considered to be consistent 
with this evolution in the area’s landscape setting.  However, due to the presence of the nearby residences to 
the south (nearest residence is approximately 200 feet south of the proposed solar facility), the changed visual 
setting with the photovoltaics may be considered negative.  To mitigate the impact of this change, the District 
will install a low growing plant visual barrier at the southern boundary of the facility.  The objective is to shield 
the view directly to the photovoltaic array, but not eliminate the view from the residences to the north. 
Therefore, the following measure will be implemented. 

I-1 The District shall install a low height vegetation barrier on the southern boundary of 
the solar facility that will shield nearby residences from visual access to the facility, 
but not eliminate scenic views north of the project site. This “hedge” or vegetation 
buffer shall be planted prior to initiating construction of the solar facility and shall 
be irrigated using District provided well water.  It shall be maintained at a maximum 
height of six feet. 

Based on the findings presented above, the proposed project is not forecast to cause a substantial 
degradation of the area visual character or quality. 

d) Create a new source of substantial light or glare which would adversely affect day or nighttime views 
in the area? 

Less Than Significant With Mitigation Incorporated – The solar facilities will require new lighting for safety and 
protection. Minimal security lighting will be required for the solar system area. Since there are minimal 
surrounding light sensitive uses in the surrounding area (a residence about 200 feet to the south), the 
installation of this lighting has a potential to cause significant light or glare impacts. The following mitigation 
will be required in order to mitigate potentially significant night lighting impacts. 

I-2 Night lighting will be located and shielded so as to avoid creating a nuisance to 
nearby residents. Light from onsite security and safety lighting shall not spill off the 
solar facility site onto adjacent residences or other light sensitive uses.  A maximum 
change in light at the nearest residence of 0.5 foot candle shall be used as the 
threshold of significance. 

With the implementation of the above mitigation measure, no significant night lighting or glare impact is 
expected as a result of implementing the proposed project. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

II. AGRICULTURE AND FORESTRY 
RESOURCES: In determining whether impacts 
to agricultural resources are significant 
environmental effects, lead agencies may refer to 
the California Agricultural Land Evaluation and 
Site Assessment Model (1997) prepared by the 
California Dept. of Conservation as an optional 
model to use in assessing impacts on agriculture 
and farmland.  In determining whether impacts to 
forest resources, including timberland, are signi-
ficant environmental effects, lead agencies may 
refer to information compiled by the California 
Department of Forestry and Fire Protection 
regarding the state’s inventory of forest land, 
including the Forest and Range Assessment 
Project and the Forest Legacy Assessment 
project; and forest carbon measurement metho-
dology provided in Forest Protocols adopted by 
the California Air Resources Board.  Would the 
project: 

a) Convert Prime Farmland, Unique Farmland or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural 
use? 

X 

b) Conflict with existing zoning for agricultural use 
or a Williamson Act contract? 

X 

c) Conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public 
Resources Code section 12220(g)), timberland 
(as defined by Public Resources Code section 
4526), or timberland zoned Timberland 
Production (as defined by Government Code 
section 51104(g))? 

X 

d) Result in the loss of forest land or conversion 
of forest land to non-forest use? 

X 

e) Involve other changes in the existing 
environment which, due to their location or 
nature, could result in conversion of Farmland, to 
non-agricultural use or conversion of forest land 
to non-forest use? 

X 

SUBSTANTIATION: 

a) Convert Prime Farmland, Unique Farmland or Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use? 

10 



Less Than Significant Impact ‒ The proposed solar facility location will occupy the southeast corner of a 
wastewater disposal site, in an area where forage crops are grown. The property was purchased by the 
District for the disposal of wastewater generated from its treatment facilities located in the Lake Arrowhead 
area. The project site is underlain by Cajon-Wasco coarse sand and loamy sand soils. These soils are 
considered to be capability subclass VIIe without irrigation.  Such soils are not considered to be prime 
agricultural or important soils to support agriculture.  This is not a prime or unique farmland or farmland of 
State-wide importance.  A portion of the agricultural fields (about five to six acres) that will be utilized to host 
the solar facility will be converted to solar energy production but the remainder will continue to be used for 
disposal of the District’s treated effluent.  Since this site is designated by the City as Rural Residential with a 
density of 0.4 units per acre, this conversion will not adversely impact any significant agricultural resources. 

b) Conflict with existing zoning for agricultural use or a Williamson Act contract? 

No Impact –]The project site has a zoning designation of Rural Residential and is not zoned for agricultural 
use.  The District’s ongoing water percolation activities have been conducted at the 350-acre Hesperia Farms 
Site for many years and will continue to occur, surrounding the project site after the installation of the solar 
facilities. There will be no conflict with an existing Williamson Act contract as no contract exists on this 
publicly-owned land.  With no impact, no mitigation is required. 

c) Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public Resources 
Code section 12220(g)), timberland (as defined by Public Resources Code section 4526), or 
timberland zoned Timberland Production (as defined by Government Code section 51104(g))? 

No Impact – The project site is located within the Mojave Desert at a location where no forests or timberland 
exists. The project can be implemented without causing any conflict with forest/timberland resources.  With 
no impact, no mitigation is required. 

d) Result in the loss of forest land or conversion of forest land to non-forest use? 

No Impact – The project site is located within the Mojave Desert where no forests or timberland exists.  The 
project can be implemented without causing any conversion or loss of forest/timberland resources.  With no 
impact, no mitigation is required. 

e) Involve other changes in the existing environment which, due to their location or nature, could result in 
conversion of Farmland, to non-agricultural use or conversion of forest land to non-forest use? 

No Impact – The project site is located on a parcel of land that has been used for decades to dispose of 
treated effluent generated by District wastewater treatment plants in Lake Arrowhead.  This site was previously 
converted to production of forage crops to support the treatment of the wastewater. Although disturbed by 
human activities, the project site does not contain any intrinsic forestry or agricultural resources. There are no 
forestry or timberland resources at the project site or in the project vicinity that would be affected by 
implementing the proposed project. With no potential for adverse impacts to agricultural or forestry resources, 
no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

III. AIR QUALITY: Where available, the 
significance criteria established by the applicable 
air quality management or air pollution control 
district may be relied upon to make the following 
determinations. Would the project: 

a) Conflict with or obstruct implementation of the 
applicable air quality plan? 

X 

b) Violate any air quality standard or contribute 
substantially to an existing or projected air quality 
violation? 

X 

c) Result in a cumulatively considerable net 
increase of any criteria pollutant for which the 
project region is non-attainment under an 
applicable federal or state ambient air quality 
standard (including releasing emissions which 
exceed quantitative thresholds for ozone 
precursors)? 

X 

d) Expose sensitive receptors to substantial 
pollutant concentrations? 

X 

e) Create objectionable odors affecting a 
substantial number of people? 

X 

SUBSTANTIATION:  The information provided in the following text is abstracted from an air quality and 
greenhouse gas technical study titled: “Air Quality and GHG Impact Analyses, Johnson Road Park Project, 
County of San Bernardino, California.”  This study was prepared by Giroux & Associates and dated July 26, 
2013.  This study is provided as Appendix 2 of this document.  Only the data from that portion of the technical 
study applicable to the solar facility is summarized below.  Because the proposed facility is located in the same 
general area as the proposed project, this information was deemed to be suitable for the LACSD Solar Facility. 

Background 

The climate of the Victor Valley, technically called an interior valley subclimate of Southern California's 
Mediterranean-type climate, is characterized by hot summers, mild winters, infrequent rainfall, moderate 
afternoon breezes, and generally fair weather.  The clouds and fog that form along the Southern California 
coastline rarely extend across the mountains to Victorville and surrounding high desert communities.  The 
most important local weather pattern is associated with the funneling of the daily onshore sea breeze through 
Cajon Pass into the upper desert to the northeast of the heavily developed portions of the Los Angeles Basin. 
This daily airflow brings polluted air into the area late in the afternoon from late spring to early fall. This 
transport pattern creates both unhealthful air quality as well as destroying the scenic vistas of the mountains 
surrounding the Victor Valley. Refer to Appendix 2 for a more detailed discussion of the climate in the Victor 
Valley. 

The wind distribution is an important atmospheric parameter because it controls both the initial rate of pollutant 
dispersal near the source as well as the ultimate regional trajectory of air pollution. These prevailing winds 
provide a vehicle for visible smog to be transported from the South Coast Air Basin through the mountain passes 
to the Mojave Desert Air Basin (MDAB).  The rapid daytime heating of the lower air leads to convective activity. 
This exchange of upper air tends to accelerate surface winds during the warm part of the day when convection is 
at a maximum. During the winter, the rapid cooling of the surface layers at night retards this exchange of 
momentum which often results in calm winds. 
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In addition to winds which govern the horizontal dispersion of locally generated emissions, vertical temperature 
structure controls the depth through which pollutants can be mixed.  The strong surface heating by day in the 
Mojave Desert usually creates a vertical temperature distribution that decreases rapidly with height (unstable).  At 
night, especially in winter, cool air settles in low-lying areas and forms shallow radiation-induced temperature 
inversions (stable) that may temporarily restrict the dispersion of low-level pollutant emissions.  Such inversions 
"burn off" rapidly after sunrise.  The elevated subsidence/marine inversions that create major air quality problems 
in coastal environments are rarely observed in the desert.  When they do form, their bases are from 6 - 8,000 feet 
mean sea level and thus do not impede vertical dispersion.  The low-level radiation inversions, however, play an 
important role in limiting the dispersive capacity of the local airshed from late evening to the next morning. 
Because they burn off rapidly in the morning, their importance to the dispersion of air contaminants is limited to 
localized effects. 

Ambient Air Quality Standards 

In order to gauge the significance of the air quality impacts of the proposed solar facility project, those impacts, 
together with existing background air quality levels, must be compared to the applicable ambient air quality 
standards.  These standards are the levels of air quality considered safe, with an adequate margin of safety, to 
protect the public health and welfare.  They are designed to protect those people most susceptible to further 
respiratory distress such as asthmatics, the elderly, very young children, people already weakened by other 
disease or illness, and persons engaged in strenuous work or exercise, called "sensitive receptors."  Healthy 
adults can tolerate occasional exposure to air pollutant concentrations considerably above these minimum 
standards before adverse effects are observed. Recent research has shown, however, that chronic exposure 
to ozone (the primary ingredient in photochemical smog) may lead to adverse respiratory health even at 
concentrations close to the ambient standard. 

National AAQS were established in 1971 for six pollution species with states retaining the option to add other 
pollutants, require more stringent compliance, or to include different exposure periods.  The initial attainment 
deadline of 1977 was extended several times in air quality problem areas like Southern California.  In 2003, 
the Environmental Protection Agency (EPA) adopted a rule, which extended and established a new attainment 
deadline for ozone for the year 2021.  Because the State of California had established AAQS several years 
before the federal action and because of unique air quality problems introduced by the restrictive dispersion 
meteorology, there is considerable difference between state and national clean air standards.  Those 
standards currently in effect in California are shown in Table III-1. Sources and health effects of various 
pollutants are shown in Table III-2. 

Of the standards shown in Table III-1, those for ozone (O3), and particulate matter (PM-10) are exceeded at 
times in the Mojave Desert Air Basin (MDAB). They are called “non-attainment pollutants.”    Because of the 
variations in both the regional meteorology and in area-wide differences in levels of air pollution emissions, 
patterns of non-attainment have strong spatial and temporal differences in the MDAB. For more detailed 
information regarding ambient air quality standards that apply to the region, please refer to Appendix 2. 

Ambient Air Quality in the Victor Valley 

Monitoring of air quality in the MDAB is the responsibility of the Mojave Desert Air Quality Management District 
(MDAQMD) headquartered in Victorville, California. The closest monitoring station to the project site is in 
Phelan. That station, however, only monitors ozone. The nearest station that monitors the full spectrum of air 
pollutants is the Victorville Station at 14306 Park Avenue. Table III-3 summarizes the last five years of 
monitoring data from the available data at the Phelan and Victorville monitoring stations. Findings are 
summarized below. 
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Table III-1 
AMBIENT AIR QUALITY STANDARDS 

Pollutant Average Time 
California Standards 1 National Standards 2 

Concentration 3 Method 4 Primary 3,5 Secondary 3,6 Method 7 

Ozone (O3) 

1 Hour 0.09 ppm 
(180 µg/m3) Ultraviolet 

Photometry 

– Same as 
Primary 

Standard 

Ultraviolet 
Photometry 

8 Hour 0.070 ppm 
(137 µg/m3) 

0.075 ppm 
(147 µg/m3) 

Respirable 
Particulate 

Matter (PM10) 

24 Hour 50 µg/m3 

Gravimetric or 
Beta Attenuation 

150 µg/m3 
Same as 
Primary 

Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual 

Arithmetic 
Mean 

20 µg/m3 – 

Fine Particulate 
Matter (PM2.5) 

24 Hour – – 35 µg/m3 
Same as 
Primary 

Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual 

Arithmetic 
Mean 

12 µg/m3 
Gravimetric or Beta 

Attenuation 15 µg/m3 

Carbon 
Monoxide 

(CO) 

1 Hour 20 ppm 
(23 mg/m3) 

Non-Dispersive 
Infrared Photometry 

(NDIR) 

35 ppm 
(40 mg/m3) – 

Non-Dispersive 
Infrared Photometry 

(NDIR) 
8 Hour 9 ppm 

(10 mg/m3) 
9 ppm 

(10 mg/m3) 
– 

8 Hour 
(Lake Tahoe) 6 ppm (7 g/m3) – – 

Nitrogen Dioxide 
(NO2) 8 

1 Hour 0.18 ppm 
(339 µg/m3 ) 

Gas Phase 
Chemiluminescence 

100 ppb 
(118 pg/m3) – 

Gas Phase 
Chemiluminescence Annual 

Arithmetic 
Mean 

0.030 ppm 
(57 µg/m3) 

0.053 ppm 
(100 µg/m3) 

Same as 
Primary 

Standard 

Sulfur Dioxide 
(SO2) 9 

1 Hour 0.25 ppm 
(655 µg/m3) 

Ultraviolet 
Fluorescence 

75 ppb 
(196 pg/m3) – 

Ultraviolet 
Flourescense; 

Spectrophotometry 
(Paraosaniline 

Method) 

3 Hour – – 0.5 ppm 
(1300 µg/m3) 

24 Hour 0.04 ppm 
(105 µg/m3) 

0.14 ppm 
(for certain 

areas) 9 
– 

Annual 
Arithmetic 

Mean 
– 

0.030 ppm 
(for certain 

areas) 9 
– 

Lead 8 10,11 

30-Day 
Average 1.5 µg/m3 

Atomic Absorption 

– – – 

Calendar 
Quarter – 

1.5 µg/m3 
(for certain 
areas) 11 Same as 

Primary 
Standard 

High Volume 
Sampler and Atomic 

Absorption Rolling 
3-Month Avg – 0.15 µg/m3) 

Visibility 
Reducing 

Particles 12 

8 Hour See footnote 12 
Beta Attenuation and 

Transmittance through 
Filter Tape No 

Federal 

Standards 

Sulfates 24 Hour 25 µg/m3 Ion Chromatography 

Hydrogen 
Sulfide 

1 Hour 0.03 ppm 
(42 µg/m3) 

Ultraviolet 
Fluorescence 

Vinyl 
Chloride 10 24 Hour 0.01 ppm 

(26 µg/m3) Gas Chromatography 
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Footnotes 

1 California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, suspended 
particulate matter – PM10, PM2.5, and visibility reducing particles, are values that are not to be exceeded. All others are not to be 
equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the 
California Code of Regulations. 

2 National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic mean) are not to 
be exceeded more than once a year. The ozone standard is attained when the fourth highest eight hour concentration in a year, 
averaged over three years, is equal to or less than the standard.  For PM10, the 24-hour standard is attained when the expected 
number of days per calendar year, with a 24-hour average concentration above 150 μg/m3, is equal to or less than one. For PM2.5, 
the 24-hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or less than the 
standard.  Contact U.S. EPA for further clarification and current federal policies. 

3 Concentration expressed first in units in which it was promulgated.  Equivalent units given in parentheses are based upon a 
reference temperature of 25̊C and a reference pressure of 760 torr. Most measurements of air quality are to be corrected to a 
reference temperature of 25̊C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of 
pollutant per mole of gas. 

4 Any equivalent procedure which can be shown to the satisfaction of the ARB to give equivalent results at or near the level of the air 
quality standard may be used. 

5 National Primary Standards:  The levels of air quality necessary, with an adequate margin of safety to protect the public health. 

6 National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated 
adverse effects of a pollutant. 

7 Reference method as described by the EPA. An “equivalent method” of measurement may be used but must have a “consistent 
relationship to the reference method” and must be approved by the EPA. 

8 To attain the 1-hour national standard, the 3-year average of the annual 98th percentile of the 1-hour daily maximum concentrations 
at each site must not exceed 100 ppb. Note that the national 1-hour standard is in units of parts per billion (ppb). California standards 
are in units of parts per million (ppm). To directly compare the national 1-hour standard to the California standards the units can be 
converted from ppb to ppm. In this case, the national standard of 100 ppb is identical to 0.100 ppm. 

9 On June 2, 2010, a new 1-hour SO2 standard was established and the existing 24-hour and annual primary standards were revoked. 
To attain the 1-hour national standard, the 3-year average of the annual 99th percentile of the 1-hour daily maximum concentrations 
at each site must not exceed 75 ppb. The 1971 SO2 national standards (24-hour and annual) remain in effect until one year after an 
area is designated for the 2010 standard, except that in areas designated nonattainment for the 1971 standards, the 1971 standards 
remain in effect until implementation plans to attain or maintain the 2010 standards are approved. 

Note that the 1-hour national standard is in units of parts per billion (ppb). California standards are in units of parts per million (ppm). 
To directly compare the 1-hour national standard to the California standard the units can be converted to ppm. In this case, the 
national standard of 75 ppb is identical to 0.075 ppm. 

10 The ARB has identified lead and vinyl chloride as 'toxic air contaminants' with no threshold level of exposure for adverse health 
effects determined.  These actions allow for the implementation of control measures at levels below the ambient concentrations 
specified for these pollutants. 

11 The national standard for lead was revised on October 15, 2008 to a rolling 3-month average. The 1978 lead standard (1.5 j.tg/m3 as 
a quarterly average) remains in effect until one year after an area is designated for the 2008 standard, except that in areas 
designated nonattainment for the 1978 standard, the 1978 standard remains in effect until implementation plans to attain or maintain 
the 2008 standard are approved. 

12 In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard to 
instrumental equivalents, which are "extinction of 0.23 per kilometer" and "extinction of 0.07 per kilometer" for the statewide and Lake 
Tahoe Air Basin standards, respectively. 

Source: California Air Resources Board (6/7/2012) 
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Table III-2 
HEALTH EFFECTS OF MAJOR CRITERIA POLLUTANTS 

Pollutants 
Carbon Monoxide 
(CO) 

Sources Primary Effects 
• Reduced tolerance for exercise. 
• Impairment of mental function. 
• Impairment of fetal development. 
• Death at high levels of exposure. 
• Aggravation of some heart diseases (angina). 

• Incomplete combustion of fuels and 
other carbon-containing substances, 
such as motor exhaust. 

• Natural events, such as decomposition 
of organic matter. 

Nitrogen Dioxide • Motor vehicle exhaust. • Aggravation of respiratory illness. 
(NO2) • High temperature stationary combustion. 

• Atmospheric reactions. 
• Reduced visibility. 
• Reduced plant growth. 
• Formation of acid rain. 

Ozone • Atmospheric reaction of organic gases • Aggravation of respiratory and cardiovascular 
(O3) with nitrogen oxides in sunlight. diseases. 

• Irritation of eyes. 
• Impairment of cardiopulmonary function. 
• Plant leaf injury. 

Lead (Pb) • Contaminated soil. • Impairment of blood function and nerve 
construction. 

• Behavioral and hearing problems in children. 
Fine Particulate • Stationary combustion of solid fuels. • Reduced lung function. 
Matter 
(PM-10) 

• Construction activities. 
• Industrial processes. 
• Atmospheric chemical reactions. 

• Aggravation of the effects of gaseous 
pollutants. 

• Aggravation of respiratory and cardio 
respiratory diseases. 

• Increased cough and chest discomfort. 
• Soiling. 
• Reduced visibility. 

Fine Particulate • Fuel combustion in motor vehicles, • Increases respiratory disease. 
Matter 
(PM-2.5) 

equipment, and industrial sources. 
• Residential and agricultural burning. 
• Industrial processes. 
• Also, formed from photochemical 

reactions of other pollutants, including 
NOx, sulfur oxides, and organics. 

• Lung damage. 
• Cancer and premature death. 
• Reduces visibility and results in surface soiling. 

Sulfur Dioxide • Combustion of sulfur-containing fossil • Aggravation of respiratory diseases (asthma, 
(SO2) fuels. 

• Smelting of sulfur-bearing metal ores. 
• Industrial processes. 

emphysema). 
• Reduced lung function. 
• Irritation of eyes. 
• Reduced visibility. 
• Plant injury. 
• Deterioration of metals, textiles, leather, 

finishes, coatings, etc. 

Source: California Air Resources Board, 2002. 
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Table III-3 
PROJECT AREA AIR QUALITY MONITORING SUMMARY 2008-2012 
(Days Standards Were Exceeded and Maximum Observed Levels) 

Pollutant/Standard 2008 2009 2010 2011 2012 

Ozone 

1-Hour > 0.09 ppm (S) 32 19 28 29 23 

8-Hour > 0.07 ppm (S) 73 55 57 69 87 

8- Hour > 0.075 ppm (F) 47 35 48 48 47 

Max. 1-Hour Conc. (ppm) 0.130 0.121 0.137 0.124 0.119 

Max. 8-Hour Conc. (ppm) 0.106 0.102 0.114 0.101 0.108 

Carbon Monoxide 

1-Hour > 20. ppm (S) 0 0 0 0 0 

1-Hour > 9. ppm (S, F) 0 0 0 0 0 

Max 1-Hour Conc. (ppm) 1.4 1.8 15.9* 1.9 xx 

Max 8-Hour Conc. (ppm) 1.0 1.1 5.2* 1.5 1.8 

Nitrogen Dioxide 

1-Hour > 0.18 ppm (S) 0 0 0 0 0 

Max 1-Hour Conc. (ppm) 0.074 0.064 0.137 0.075 0.056 

Inhalable Particulates (PM-10) 

24-Hour > 50 µg/m3 (S) 2/58 1/61 0/60 0/60 0/xx 

24-Hour > 150 µg/m3 (F) 0/58 0/61 0/60 0/60 0/xx 

Max. 24-Hr. Conc. (µg/m3) 72. 51 40. 34. 40. 

Ultra-Fine Particulates (PM-2.5) 

24-Hour > 35 µg/m3 (F)* 0/56 0/61 0/62 0/48 0/xx 

Max. 24-Hr. Conc. (µg/m3) 19. 20. 20. 16. 12. 

xx data not available 
*high wind/wildfire event 

Source: Phelan (ozone only) and Victorville Air Monitoring Station Data Summary. 

data: www.arb.ca.gov/adam/ 
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1. Photochemical smog (ozone) levels frequently exceed standards. The 1-hour state standard was 
violated an average of 26 times a year in the last five years at the monitoring station closest to the 
project site and the 8-hour state standard was violated  an average of 68 times per year. The Mojave 
Desert Air Basin does not generate enough ozone precursor emissions to substantially affect ozone 
levels. Attainment of ozone standards is most strongly linked to air quality improvements in the 
upwind South Coast Air Basin (SoCAB). 

2. PM-10 levels have exceeded the state 24-hour standard on three measurement days within the last 
five years near Victorville. The three times less stringent federal 24 hour-standard has not been 
exceeded during this period.  No significant trend can be seen in regards to maximum 24-hour PM-10 
concentrations over the most recent years. 

3. PM-10, however, is affected by construction, by unpaved road travel, by open fires and/or by 
agricultural practices.  These emissions can be controlled to some extent, and are, therefore, 
components in a respirable range (10-micron diameter) particulate matter (PM-10) attainment plan 
developed by the Mojave Desert AQMD.  An attainment plan for PM-10 was adopted in July 1995, for 
designated federal PM-10 non-attainment areas in the MDAB.  Any project-related PM-10 generation 
activities require an enhanced level of controls consistent with the control measures that are part of 
that plan. 

4. A fraction of PM-10 is comprised of ultra-small diameter particulates capable of being inhaled into 
deep lung tissue (PM-2.5).  Year 2012 showed the lowest maximum 24-hour concentration in the past 
five years.  The 24-hour federal standard has not been exceeded in the recent past. 

5. More localized pollutants such as carbon monoxide and nitrogen oxides, etc. are generally very low 
near the project site because background levels in the Mojave Desert area never exceed allowable 
levels except perhaps during rare wildfire events such as in 2010. There is substantial excess 
dispersive capacity to accommodate localized vehicular air pollutants such as NOx or CO without any 
threat of violating applicable AAQS. 

Significance Thresholds Used in This Document 

The proposed project is analyzed as two components. Initially, the solar field will be constructed. For 
purposes of analysis, the solar field is assumed to be constructed in spring 2016. 

The solar field proposes a 0.96-megawatt solar photovoltaic energy generation facility.  The facility will be 
automated and not require personnel to be onsite. Occasional visits to the project by maintenance and 
security personnel would be required to do repairs, clean equipment, and generally monitor the site. 
Otherwise, the facility does not generate air quality emissions.  The sole purpose of the use is to convert solar 
energy into electricity. Potential air quality impacts to the immediate project vicinity would therefore derive 
almost exclusively during construction of the proposed improvements. 

The Mojave Desert AQMD has adopted numerical emissions thresholds as indicators of potential impact even 
if the actual air quality increment cannot be directly quantified.  The MDAQMD thresholds were established in 
2009 and are as follows: 

Carbon Monoxide (CO) 548 pounds/day 100 tons/year 
Nitrogen Oxides (NOx) 137 pounds/day 25 tons/year 
Sulfur Oxides (SOx) 137 pounds/day 25 tons/year 
Reactive Organic Gases (ROG) 137 pounds/day 25 tons/year 
Particulate Matter (PM-10) 82 pounds/day 15 tons/year 
Particulate Matter (PM-2.5) 82 pounds/day 15 tons/year 
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Additional Indicators 

In its CEQA Handbook (2007), the MDAQMD also states that additional indicators should be used as 
screening criteria to determine the need for further analysis with respect to air quality.  The additional 
indicators relevant to this project are as follows: 

• Generates total emissions (direct and indirect) in excess of the MDAQMD thresholds. 
• Generate a violation of any ambient air quality standard when added to the local background 
• Creates odors that could be considered a nuisance by any substantial number of people. 
• Does not conform to applicable attainment or maintenance plans. 
• Emits hazardous or toxic emissions that create an excess cancer risk of more than 10 in a million or a 

non-cancerous health index (HI) or more than 1.0. 

Except in special circumstances, the CEQA Handbook notes that meeting the daily or annual emissions 
thresholds is normally sufficient to demonstrate a less-than-significant impact. 

a) Conflict with or obstruct implementation of the applicable air quality plan? 

Less Than Significant Impact – The solar facility project is a local infrastructure improvement project that does 
not directly relate to the AQMP in that there are no specific air quality programs or regulations governing a 
solar facility infrastructure project.  This solar facility is consistent with the District’s objective to provide self-
generated electricity to offset energy costs for electricity consumed by the District. The AQMP does, however, 
incorporate all the rules and regulations of the MDAQMD.  These rules do include requirements for the use of 
best available control measures (BACMs) for construction dust control.  They also contain requirements for 
enhanced exhaust emissions control on new and on retrofit diesel-powered on- and off-road equipment. 
There is, therefore, an indirect linkage between the proposed construction activity and the AQMP through 
mandatory AQMD rules compliance. However, since mandatory compliance with these rules is required by 
the District, the proposed solar facility project does not pose a significant adverse air quality impact or conflict 
with the MDAQMD’s AQMP that would require mitigation. 

b) Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation? 

c) Result in a cumulatively considerable net increase of any criteria pollutant for which the project region 
is non-attainment under an applicable federal or state ambient air quality standard (including releasing 
emissions which exceed quantitative thresholds for ozone precursors)? 

d) Expose sensitive receptors to substantial pollutant concentrations? 

Less Than Significant With Mitigation Incorporated – 

Construction Activity 

CalEEMod was developed by the SCAQMD to provide a model by which to calculate both construction 
emissions and operational emissions from a variety of land use projects.  It calculates both the daily maximum 
and annual average emissions for criteria pollutants as well as total or annual greenhouse gas (GHG) 
emissions. 

On-site grading and construction equipment emissions for the solar field project were calculated utilizing the 
CalEEMod computer model. Construction crew commuting emissions as well as truck trips (deliveries, 
equipment transport, servicing) to the site were calculated with CalEEMod using data from similar projects in 
the area. 

Although exhaust emissions will result from on and off-site heavy equipment, the exact types and numbers of 
equipment will vary among contractors such that such emissions cannot be quantified with certainty.  The 
solar field project was modeled to begin construction in 2015. Estimated construction emissions were modeled 
using CalEEMod2011.1.1 to identify maximum daily emissions for each pollutant during each project 
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construction activity. Construction emissions include all emissions associated with the construction equipment, 
worker trips, and on-road diesel truck traffic including deliveries and equipment transport. The modeled 
prototype construction equipment fleet and schedule is indicated in Table III-4. On-road truck mileage for solar 
panel delivery was assumed to begin upon entry to the air basin with a 50 mile one-way trip length. Other 
construction related items such as sand and gravel and equipment delivery were assumed to require a 10 mile 
one-way trip length. 

Table III-4 
SOLAR FIELD 

CONSTRUCTION ACTIVITY EQUIPMENT FLEET 

Phase Name and Duration Equipment 
1 Dozer 
2 Loader/Backhoes 

Site Prep and Grading (30 days) 2 Graders 
15 workers 
10 truck deliveries per day at 20 miles round trip 
3 Trenchers 
3 Welders 
2 Rough Terrain Forklifts 

PV Installation (50 days) 
1 Generator Set 
2 Loader/Backhoes 
20 workers 
10 truck deliveries per day at 20 miles round trip 
5 truck deliveries at 100 miles round trip (solar panels) 

Utilizing the indicated equipment fleet as shown in Tables III-4, the following worst case daily construction 
emissions are calculated by CalEEMod and are listed in Table III-5. As shown in Table III-6, peak construction 
emissions would not exceed MDAQMD significance thresholds. The only construction mitigation measure 
modeled was to water exposed site surfaces at least 3 times per day. However, because the MDAQMD 
emissions guidelines are also based on an annual tons per year basis, the emissions were also compared to 
these thresholds as shown in Table III-6.  

Table III-5 
CONSTRUCTION ACTIVITY MAXIMUM DAILY EMISSIONS (pounds/day) 

Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

2015 Solar Field 
Unmitigated 5.2 39.3 23.9 0.1 10.1 5.2 5,198.2 
w/Fugitive Dust Mitigation* 5.2 39.3 23.9 0.1 5.4 3.2 5,198.2 

Thresholds 137 137 548 137 82 82 -

*enhanced fugitive dust control measures provided in Mitigation section of this report 
Source: CalEEMod output in report appendix 
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Table III-6 
2015 CONSTRUCTION ACTIVITY MAXIMUM ANNUAL EMISSIONS (tons/year) 

Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

2015 Solar Field 
Unmitigated 0.2 1.4 1.0 0.0 0.2 0.2 160.9 
w/Fugitive Dust Mitigation* 0.2 1.4 1.0 0.0 0.2 0.1 160.9 

Thresholds 25 25 100 25 15 15 -

*enhanced fugitive dust control measures provided in Mitigation section of this report 
Source: CalEEMod output in report appendix 

As with daily emissions, annual construction related emissions are well below their respective CEQA 
significance thresholds. 

Construction Emission Mitigation Measures 

Short-term emissions are primarily related to the grading and construction of the project and are recognized to 
be short in duration and without lasting impacts on air quality. With the enhanced dust control mitigation 
measures listed below, construction activity air pollution emissions are not expected to exceed MDAQMD 
CEQA thresholds for any pollutant even if the phases are under simultaneous construction.  Regardless, the 
PM-10 non-attainment status of the Mojave Desert area requires that Best Available Control Measures 
(BACMs) be used as required by the Mojave AQMD Rule 403.  Recommended construction activity mitigation 
includes: 

III-1 Fugitive Dust Mitigation Measures: 
• Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 
• Prepare a high wind dust control plan and implement plan elements and 

terminate soil disturbance when winds exceed 25 mph. 
• Stabilize previously disturbed areas if subsequent construction is delayed. 
• Water exposed surfaces and haul roads 3 times/day. 
• Cover all stock piles with tarps. 
• Replace ground cover in disturbed areas quickly. 
• Reduce speeds on unpaved roads to less than 15 mph. 
• Minimize the time that trenches or other excavations are left exposed. 
• Identify proper compaction for backfilled soils in construction specifications. 

Prior to initiating ground disturbance activities, the District shall incorporate the 
above measures and any other fugitive dust control measures into a dust control 
plan and submit it to MDAQMD. 

III-2 The District shall erect a sign with the following dimensions prior to the 
commencement of construction: A minimum 48 inch in height by 96 inch width; 
the sign shall be located within 50 feet of each project site entrance; text shall 
meet minimum text height (identified below); text shall be black on a whit 
background on one inch A/C laminated plywood board; lower edge of the sign 
shall be between six and seven feet above grade; text shall include the contact 
name of the responsible official for the site and a local or toll-free number that is 
accessible 24 hours per day; and text shall be arranged as follows: 
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“Site Name (four inch text) 
Project Name/Project Number (four inch text) 
IF YOU SEE DUST COMING FROM (four inch text) 
THIS PROJECT CALL: (four inch text) 
Contact Name, PHONE NUMBER XXXXXXXX (six inch text) 
If you do not receive a response, Please Call (three inch text) 
The MDAQMD at 1-800-635-4617 (three inch text)” 

III-3 Additional fugitive dust measures: 

• A water truck shall be used to maintain moist disturbed surfaces and actively 
spread water during visible fugitive dust emissions. For projects with exposed 
sand or fines deposits (and for projects that expose such soils through 
earthmoving), chemical stabilization or covering with a stabilizing layer of gravel 
will be required to eliminate visible dust/sand from sand/fines deposits. 

• All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four 
feet of height or the top of all perimeter fencing.  The owner/operator shall 
maintain the wind fencing as needed to keep it intact and remove windblown 
dropout.  This wind fencing requirement may be superseded by local ordinance, 
rule or project-specific biological mitigation prohibiting wind fencing. 

• All maintenance and access vehicular roads and parking areas shall be stabilized 
with chemical, gravel or asphaltic pavement sufficient to eliminate visible fugitive 
dust from vehicular travel and wind erosion. Actions must be taken to prevent 
project-related trackout onto paved surfaces, and clean any project-related 
trackout within 24 hours. All other earthen surfaces within the project area shall 
be stabilized by natural or irrigated vegetation, compaction, chemical or other 
means sufficient to prohibit visible fugitive dust from wind erosion. 

Operational Impacts 

Solar Field 

Project generated traffic associated with operations and maintenance activities would be minimal. No 
permanent staff will be based at the project site. Cleaning of solar panels would occur occasionally and 
security personnel would visit the site periodically.   As a conservative estimate, it was assumed that one light 
truck could visit the site daily for either cleaning or security purposes. 

EMFAC2011, the California Air Resources Board tool for estimating emissions from on-road vehicles, was 
used to calculate vehicular emissions associated with cleaning and security travel.  EMFAC2011 emissions 
calculations were made for a 50 mile round trip distance for a light duty truck. Daily operational emissions and 
associated thresholds and are shown in Table III-7 and annual emissions are provided in Table III-8. 

Table III-7 
OPERATIONAL ACTIVITY EMISSIONS (lbs/day) 

Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

Light Truck 50 miles 
Cleaning and Security 0.02 0.05 0.46 0.00 0.00 0.00 43.63 

MDAQMD Threshold 137 137 548 137 82 82 -
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Table III-8 provides the annual operational emissions assuming one truck visit every day (365 days per year). 

Table III-8 
OPERATIONAL ACTIVITY EMISSIONS (tons/year) 

Activity ROG NOx CO SO2 PM-10 PM-2.5 CO2 

Light Truck 50 miles 
Cleaning and Security 0.003 0.009 0.084 0.000 0.000 0.000 7.962 

MDAQMD Threshold 25 25 100 25 15 15 -

Operational emissions are less than their respective daily or annual thresholds. 

Hazardous Emissions 

The proposed facility will not result in significant emissions of hazardous air pollutants; therefore, an 
assessment of the potential risk to the population attributable to emissions of hazardous air pollutants from the 
proposed project is not required. The project will not emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances or waste within one-quarter mile of an existing or proposed school. 

No mitigation measures are required for operation-related emissions.  All operating and maintenance 
equipment will be outfitted with mandatory emission control devices, so no mitigation is required for such 
equipment. 

e) Create objectionable odors affecting a substantial number of people? 

Less Than Significant Impact – Diesel construction equipment may be used in support of this project and 
diesel emissions have a slight odor associated with the combustion process.  These emissions are not 
uncommon in the current environment and the period of construction will be short.  Based on these facts, the 
potential odor impacts are considered less than significant.  No operational odors are forecast to occur. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

IV. BIOLOGICAL RESOURCES: Would the 
project: 

a) Have a substantial adverse effect, either 
directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or 
special status species in local or regional plans, 
policies, or regulations, or by the California 
Department of Fish and Wildlife or U.S. Fish and 
Wildlife Service? 

X 

b) Have a substantial adverse effect on any 
riparian habitat or other sensitive natural 
community identified in local or regional plans, 
policies, regulations or by the California 
Department of Fish and Wildlife or U.S. Fish and 
Wildlife Service? 

X 

c) Have a substantial adverse effect on federally 
protected wetlands as defined by Section 404 of 
the Clean Water Act (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means? 

X 

d) Interfere substantially with the movement of 
any native resident or migratory fish or wildlife 
species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

X 

e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

X 

f) Conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan? 

X 

SUBSTANTIATION: The following information is abstracted from a site biological resources report: “General 
Biological Resources Survey Letter Report Lake Arrowhead Community Services District’s Hesperia Farm 
One-Megawatt Solar Facility Project,” prepared by Jericho Systems Incorporated, February 1, 2015.  A copy of 
this Report is provided in Appendix 3 of this Initial Study. 

a) Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Wildlife or U.S. Fish and Wildlife Service? 

Less Than Significant With Mitigation Incorporated Impact – The proposed project (solar facilty) will be 
constructed within a disturbed area that is routinely mowed. The project site consists of sparse patches of re-
sprouting vegetation primarily of non-native, invasive weeds that grow between mowing events. 
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The project site is not located within a critical habitat as designated by the USFWS. The project site is located 
approximately 1.25 miles north of Unit 22 of critical habitat designated by the USFWS for arroyo toad and 
does not contain the primary constituent elements for arroyo toad. The project site is located outside of the 
historic range of the Mohave ground squirrel and outside of the Mohave ground squirel Conservation Area 
designated in the West Mojave Plan.  The project site is located within the desert tortoise and desert kit fox 
ranges.However, the project-specific Biological Resources Survey Letter Report (Appendix 3) determined that 
due to routine mowing maintenance activities, the project site does not contain suitable habitat for any listed 
species, including the arroyo toad, desert tortoise, and mohave ground squirrel. No sign of kit fox and no dens 
were identified during the survey. Nevertheless, mitigation measures requiring preconstruction surveys be 
conducted prior to project implementation would reduce any potential impact to special status species to less 
than significant. 

The project site could potentially provide marginally suitable habitat for the burrowing owl (BUOW), a locally 
sensitive species that is protected by the Migratory Bird Treaty Act. During a November 11, 2014 biological 
field survey, no listed or sensitive species or sign were observed on the project site.  However, due to 
marginally suitable habitat for burrowing owl, the Biological Resources Survey Letter Report concludes that a 
pre-construction survey should be conducted to verify BUOW have not inhabitated the site in the interim 
between the current survey and the date that actual construction begins (anticipated in 2016).  

In addtion, the Biological Resource Survey Letter Report also concluded that desert tortoise, arroyo toad, and 
Mohove ground squirrel were considered absent form the project site. Nevertheless, preconstruction surveys 
will be conducted prior to the start of construction to verify that these species and othere special status 
species, such as the desert kit fox, have not inhabitat the project impact areas. 

Therefore the following mitigation measure will be implemented. 

IV-1 Within 14 days prior to the initiation of any grading or clearing activities, a 
subsequent Western Burrowing Owl Survey shall be performed to confirm that 
burrowing owls have not occupied any portion of the site. In the event that a 
portion of the site has been occupied by the burrowing owl, the survey biologist in 
consultation with the California Department of Fish and Wildlife shall establish no 
disturbance areas around the burrow and related foraging area to ensure that no 
impacts to the burrowing owl occur.  The subsequent survey will comply with the 
survey protocols established by the California Department of Fish and Wildlife and 
U.S. Fish and Wildlife Service. 

IV-2 Within 30 days prior to the initiation of any grading or clearing activities, pre-
construction surveys shall be conducted to determine the absence of special 
status species (including arroyo toad, Mohave ground squirrel, and desert kit fox) 
within the project impact areas.  If special status species, burrows, dens, nests, or 
sign are found within project impact areas, these areas shall be avoided with the 
establishment of a non-disturbance zone or other avoidance measures as 
determined in coordination with the California Department of Fish and Wildlife and 
U.S. Fish and Wildlife Service. Where avoidance is infeasible, the District shall 
coordinate with the California Department of Fish and Wildlife and U.S. Fish and 
Wildlife Service. 

With implementation of these measures any potential impacts to sensitive or listed species will be reduced to 
a less than significant impact level. 

b) Have a substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies, regulations or by the California Department of Fish and 
Wildlife or U.S. Fish and Wildlife Service? 

No Impact – The project site contains ruderal habitat and field crops that are not considered a sensitive natural 
community by any agency.  The conversion of about five to six acres of this site has no potential to cause a 
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substantial adverse effect on any riparian habitat or other sensitive natural community. No mitigation is 
required. 

c) Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means? 

No Impact – The project site does not contain any federally protected wetlands as defined by the Clean Water 
Act. The project site also does not contain any waters of the United States or State of California. After 
construction the site will remain pervious and no change in the onsite hydrological regime will result from 
constructing the solar facility. Thus, the use of this site for the proposed solar facility has no potential to have 
any adverse effect on federal or state protected waters or wetlands.  No mitigation is required and no 
regulatory permits will be needed from the U. S. Army Corps of Engineers (404 Permit), Lahontan Regional 
Water Quality Control Board (401 Certification), or California Department of Fish and Wildlife (1602 
Streambed Alteration Agreement) 

d) Interfere substantially with the movement of any native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife corridors, or impede the use of native wildlife 
nursery sites? 

Less Than Significant With Mitigation Incorporated – The project site does not contain any wildlife movement 
corridors, but a potential does exist to adversely impact nesting birds during construction.  Although there are 
no local policies, the State does protect all migratory and nesting native birds. The site may function as a 
nesting location for native birds.  Therefore, the following mitigation measure will be implemented. 

IV-3 The removal of potential nesting vegetation of native bird species shall be 
conducted outside of the nesting season (February 1 to August 31), if feasible.  
Regardless of the nesting season, prior to any vegetation removal, a qualified 
biologist shall conduct a nesting bird survey of potentially suitable nesting 
vegetation or substrate on the entire solar project site. Surveys shall be 
conducted no more than three days prior to scheduled vegetation removal. If 
active nests are identified, the biologist shall establish buffers around the 
vegetation or ground substrate containing the active nest (500 feet for raptors and 
200 feet for non-raptors).  The vegetation or ground substrate containing the 
active nest shall not be removed, and no grading shall occur within the 
established buffer until a qualified biologist has determined that the nest is no 
longer active.  If clearing is not conducted within three days of a negative survey, 
the nesting survey must be repeated to confirm the absence of nesting birds. 

With implementation of this mitigation measure and mitigation measure IV-2, the proposed project’s impact to 
a native wildlife nesting site can be reduced to a less than significant impact level. 

e) Conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance? 

Less Than Significant Impact – No local policies or ordinances apply to this site because it does not contain 
any native plants.  No potential for conflict with such policies exists and no mitigation is required. 

f) Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, or state habitat conservation plan? 

No Impact – The project site is not included in any conservation planning area.  No impact can occur and no 
mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

V. CULTURAL RESOURCES: Would the 
project: 

a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
'15064.5? 

X 

b) Cause a substantial adverse change in the 
significance of an archaeological resource 
pursuant to '15064.5? 

X 

c) Directly or indirectly destroy a unique paleon-
tological resource or site or unique geologic 
feature? 

X 

d) Disturb any human remains, including those 
interred outside of formal cemeteries? 

X 

SUBSTANTIATION: The following information is abstracted from a site cultural resources letter report: 
“Phase I Historical/Archaeological Resources Survey Lake Arrowhead Community Services District Hesperia 
Solar Farm, Site City of Hesperia, San Bernardino County, California,” CRM TECH, February 2, 2015. A copy 
of this Survey is provided as Appendix4 of this Initial Study 

a) Cause a substantial adverse change in the significance of a historical resource as defined in 
'15064.5? 

Less Than Significant With Mitigation Incorporated – CRM TECH conducted a records search, historical 
background research, Native American consultation and a field survey of the proposed solar facility site.  After 
reviewing all these data sources and field findings, a conclusion was reached that the proposed project would 
have no impact on historical resources.  However, based on a low potential to encounter subsurface cultural 
resources, the following contingency mitigation measure will be implemented for the project site. 

V-1 If buried cultural material is discovered during any earth-moving operations 
associated with the Project, all work in that area should be halted or diverted until a 
qualified archaeologist can evaluate the nature and significance of the finds.  Any 
resources of significance shall be managed in accordance with pertinent profes-
sional standards for such resource. If human remains are discovered the County 
Coroner shall be contacted to appropriately manage any such remains. 

With implementation of this measure, any potential for significant adverse impact to cultural resources will be 
reduced to a less than significant impact level. 

b) Cause a substantial adverse change in the significance of an archaeological resource pursuant to 
'15064.5? 

c) Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature? 

Less Than Significant Impact - As indicated in the project Geology Report (“Preliminary Geotechnical 
Investigation Proposed Hesperia Solar Farm Facility Hesperia, California.” LOR Geotechnical, January 28, 
2015) the project site is located on young alluvium with a low potential for paleontological resources.  Under 
such conditions any encounter with paleontological resources would be random and this results in a finding of 
less than significant impact to any unique paleontological resource or any site or unique geologic feature. No 
mitigation is required. 
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d) Disturb any human remains, including those interred outside of formal cemeteries? 

Less Than Significant With Mitigation Incorporated - The project site does not contain any known burial 
sites.  Mitigation measure V-1 will be implemented if any buried human remains are encountered.  With 
implementation of this measure the potential for significant adverse impact to human remains is reduced 
to a less than significant impact 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

VI.  GEOLOGY AND SOILS: Would the project: 

a) Expose people or structures to potential 
substantial adverse effects, including the risk of 
loss, injury, or death involving: 

• Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on 
other substantial evidence of a known fault? 
Refer to Division of Mines and Geology 
Special Publication 42. 

X 

• Strong seismic ground shaking? X 

• Seismic-related ground failure, including 
liquefaction? X 

• Landslides? X 

b) Result in substantial soil erosion or the loss of 
topsoil? 

X 

c) Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a 
result of the project, and potentially result in 
onsite or offsite landslide, lateral spreading, 
subsidence, liquefaction or collapse? 

X 

d) Be located on expansive soil, as defined in 
Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or 
property? 

X 

e) Have soils incapable of adequately supporting 
the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available 
for the disposal of wastewater? 

X 

SUBSTANTIATION: Some of the following information is abstracted from a site geology and soils report: 
“Draft Preliminary Geotechnical Investigation Proposed Hesperia Solar Farm Facility Hesperia, California,” 
LOR Geotechnical, January 28, 2015.  A copy of this investigative report is provided in Appendix 5 of this 
Initial Study. 

a) Expose people or structures to potential substantial adverse effects, including the risk of loss, injury, 
or death involving: 
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• Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault? Refer to Division of Mines and Geology Special 
Publication 42. 

No Impact – According to the Geologic Map of the San Bernardino Quadrangle (California Division of Mines 
and Geology, Regional Geologic Map Series, Map No 3A), the project site and general area do not have any 
known faults, active or inactive.  Therefore, no potential exists for the proposed project to experience any fault 
rupture along a delineated active fault. 

• Strong seismic ground shaking? 
• Seismic-related ground failure, including liquefaction? 

Less Than Significant With Mitigation Incorporated – Due to the proximity of the active San Andreas Fault, 
about eight miles to the south, the active Helendale Fault, about ten miles to the north, and the North Frontal 
fault, about one mile to the southeast, the project site and area can be exposed to significant ground shaking 
during major earthquakes on these regional faults.  The solar photovoltaic equipment does not contain 
structures or presence of human occupied structures that would expose people or structures to potentially 
substantial adverse impacts. 

The project site is located on an alluvial terrace adjacent to the Mojave River channel north of the San 
Bernardino Mountains. Depth to groundwater at this location is 50 to 100 feet.  However, historic ground water 
levels (about 25 feet) do create a potential for liquefaction according to the Geology Report.  Therefore, the 
potential is considered high that seismic-related ground failure due to liquefaction can occur at this location. 
The following mitigation measure will be implemented: 

VI-1 To manage both seismic and liquefaction hazards at the project site, the District 
shall implement the recommended seismic design criteria and measures provided 
in the project geology report, reproduced here as Appendix 5. 

With implementation of this mitigation measure the seismic and liquefaction hazards can be controlled to a 
less than significant impact level. 

$ Landslides? 

No Impact – The project site is located on a parcel of land that slopes at about 1-2% to the northeast.  There 
are no steep slopes or bedrock outcrops on the portion of the property proposed for the solar facility. No 
potential exists for landslides to create a hazard during a seismic event on this property. No mitigation is 
required. 

b) Result in substantial soil erosion or the loss of topsoil? 

Less Than Significant With Mitigation Implementation – During construction, the project site has a potential for 
minimal soil erosion. Due to the area of disturbance associated with site clearing and grubbing (up to 5 acres 
maximum at one time), there is a limited potential for substantial soil erosion. Additionally, because the 
project site has a very shallow slope and rapid percolation and because the mitigation measures identified 
below will be implemented, the potential for substantial soil erosion or loss is reduced to a less than significant 
impact level. Further, based on the mitigation listed below, best management practices (BMPs) will be 
employed during construction to minimize the potential for soil erosion impacts. 

VI-2 Stored backfill material shall be covered with water resistant material during 
periods of heavy precipitation to reduce the potential for rainfall erosion of the 
material.  If covering is not feasible, then measures such as the use of straw bales 
or sand bags shall be used to capture and hold eroded material on the project site 
for future cleanup. 
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VI-3 Excavated areas shall be properly backfilled and compacted.  Paved areas 
disturbed by this project will be repaved in such a manner that roadways and 
other disturbed areas are returned to as near the pre-project condition as is 
feasible. 

VI-4 All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with 
water or soil binders twice a day or more frequently if fugitive dust is observed 
migrating from the site within which the water facilities are being installed. 

VI-5 The length of trench which can be left open at any given time will be limited to that 
needed to reasonable perform construction activities.  This will serve to reduce 
the amount of backfill stored onsite at any given time. 

The following mitigation measure will be implemented to ensure the discharge of surface runoff from the site 
does not result in significant soil erosion or loss of topsoil. 

VI-6 The District shall identify any additional BMPs to ensure that the discharge of 
surface water does not cause erosion downstream of the discharge point. This 
shall be accomplished by reducing the energy of any site discharge through an 
artificial energy dissipator or equivalent device.  If any substantial erosion or 
sedimentation occurs, any erosion or sedimentation damage shall be restored to 
pre-discharge conditions immediately following an erosive event. Restoration 
shall consist of repairing the onsite erosion by recontouring the eroded area and 
providing additional protection to prevent a similar event in the future. 

Implementation of the above measures in conjunction with mitigation measures identified in the 
Hydrology/Water Quality Section will adequately mitigate potential impacts associated with the water-related 
erosion of soil. 

c) Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the 
project, and potentially result in onsite or offsite landslide, lateral spreading, subsidence, liquefaction 
or collapse? 

Less Than Significant Impact – The coarse alluvial soils located at the project site exhibit stability based on the 
current vegetation cover.  Based on a review of the “Soil Survey of San Bernardino County California, Mojave 
River Area,” the project site is underlain by Cajon-Wasco, 2-9% slopes (sandy and sandy loam soils). 
Development of the project will require a mix of man-made landscaping (water from an onsite well would be 
needed for irrigation), hardscape (paved areas or gravel covered areas), and other engineering solutions 
(compaction of the soil, mulching, etc.) in order to maintain stability of the soil in face of wind erosion forces in 
the project area.  Regarding any potential to induce landslides, lateral spreading, subsidence, liquefaction or 
collapse, the existing environmental setting does not contribute to any of these geological hazards, except 
liquefaction hazards as noted above. The only required mitigation consists of measures to control wind 
erosion, water erosion and liquefaction.  BMPs have been identified to in the preceding discussion to manage 
the wind and water erosion issues. Otherwise, the proposed project does not pose any new unstable 
geological hazards.  No additional mitigation measures are required. 

d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994), 
creating substantial risks to life or property? 

No Impact – The project site is underlain by Cajon coarse to fine sandy-loamy soils that have no potential to 
expand as defined in Table 18-1 B of the Uniform Building code.  Therefore, development on this site has no 
potential to be exposed to substantial risks to life or property due to presence of expansive soils.  No 
mitigation is required. 

e) Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 
disposal systems where sewers are not available for the disposal of wastewater? 
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Less Than Significant Impact – The Cajon-Wasco sandy alluvial soils present on the project site are capable 
of supporting the use of septic tanks or alternative wastewater disposal systems. A wastewater collection 
system does not exist in the project area, so any future wastewater generation at the site will have to rely upon 
a portable toilet or these soils for sub-surface septic tank leach fields for management of wastewater.  Given 
the type of soils, standard designs for this type of wastewater management system are all that will be required 
to manage any domestic wastewater generated from restrooms at the future solar facility.  No mitigation is 
required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

VII. GREENHOUSE GAS EMISSIONS: Would 
the project: 

a) Generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant 
impact on the environment? 

X 

b) Conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing 
the emissions of greenhouse gases? 

X 

SUBSTANTIATION:  The information provided in the following text is abstracted from an air quality and 
greenhouse gas technical study titled:  “Air Quality and GHG Impact Analyses, Johnson Road Park Project, 
County of San Bernardino, California.”  This study was prepared by Giroux & Associates and dated July 26, 
2013.  This study is provided as Appendix 2 of this document.  Only the data from that portion of the technical 
study applicable to the solar facility is summarized below.  Because the proposed facility is located in the same 
general area as the proposed project, this information was deemed to be suitable for the LACSD Solar Facility. 

Background Information on Greenhouse Gases (GHG) 

“Greenhouse gases” (so called because of their role in trapping heat near the surface of the earth) emitted by 
human activity are implicated in global climate change, commonly referred to as “global warming.” These 
greenhouse gases contribute to an increase in the temperature of the earth’s atmosphere by transparency to 
short wavelength visible sunlight, but near opacity to outgoing terrestrial long wavelength heat radiation in 
some parts of the infrared spectrum. The principal greenhouse gases (GHGs) are carbon dioxide, methane, 
nitrous oxide, ozone, and water vapor. For purposes of planning and regulation, Section 15364.5 of the 
California Code of Regulations defines GHGs to include carbon dioxide, methane, nitrous oxide, 
hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride.  Fossil fuel consumption in the transportation 
sector (on-road motor vehicles, off-highway mobile sources, and aircraft) is the single largest source of GHG 
emissions, accounting for approximately half of GHG emissions globally.  Industrial and commercial sources 
are the second largest contributors of GHG emissions with about one-fourth of total emissions. 

California has passed several bills and the Governor has signed at least three executive orders regarding 
greenhouse gases.  GHG statues and executive orders (EO) include AB 32, SB 1368, EO S-03-05, EO S-20-
06 and EO S-01-07. 

AB 32 is one of the most significant pieces of environmental legislation that California has adopted.  Among 
other things, it is designed to maintain California’s reputation as a “national and international leader on energy 
conservation and environmental stewardship.”  It will have wide-ranging effects on California businesses and 
lifestyles as well as far reaching effects on other states and countries.  A unique aspect of AB 32, beyond its 
broad and wide-ranging mandatory provisions and dramatic GHG reductions are the short time frames within 
which it must be implemented.  Major components of the AB 32 include: 

• Require the monitoring and reporting of GHG emissions beginning with sources or categories of 
sources that contribute the most to statewide emissions. 

• Requires immediate “early action” control programs on the most readily controlled GHG sources. 
• Mandates that by 2020, California’s GHG emissions be reduced to 1990 levels. 
• Forces an overall reduction of GHG gases in California by 25-40%, from business as usual, over the 

next 13 years (by 2020). 
• Must complement efforts to achieve and maintain federal and state ambient air quality standards and 

to reduce toxic air contaminants. 
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Statewide, the framework for developing the implementing regulations for AB 32 is under way.  Additionally, 
through the California Climate Action Registry (CCAR now called the Climate Action Reserve), general and 
industry-specific protocols for assessing and reporting GHG emissions have been developed.  GHG sources 
are categorized into direct sources (i.e. company owned) and indirect sources (i.e. not company owned). 
Direct sources include combustion emissions from on-and off-road mobile sources, and fugitive emissions. 
Indirect sources include off-site electricity generation and non-company owned mobile sources. 

GHG Significance Thresholds 

In response to the requirements of SB97, the state Resources Agency developed guidelines for the treatment 
of GHG emissions under CEQA.  These new guidelines became state laws as part of Title 14 of the California 
Code of Regulations in March, 2010. 

Section 15064.4 of the Code specifies how significance of GHG emissions is to be evaluated.  The process is 
broken down into quantification of project-related GHG emissions, making a determination of significance, and 
specification of any appropriate mitigation if impacts are found to be potentially significant.  At each of these 
steps, the new GHG guidelines afford the lead agency with substantial flexibility. 

Emissions identification may be quantitative, qualitative or based on performance standards. CEQA 
guidelines allow the lead agency to “select the model or methodology it considers most appropriate”.  The 
most common practice for infrastructure/combustion GHG emissions quantification is to use a computer 
model such as CalEEMod or EMFAC2011 as was used in the ensuing analysis. 

The significance of those emissions then must be evaluated; the selection of a threshold of significance must 
take into consideration what level of GHG emissions would be cumulatively considerable.  The guidelines are 
clear that they do not support a zero net emissions threshold.  If the lead agency does not have sufficient 
expertise in evaluating GHG impacts, it may rely on thresholds adopted by an agency with greater expertise. 

The California Air Resources Board (ARB) has developed an interim significance guideline for industrial 
projects or 7,000 metric tons of CO2-equivalent annual emissions.  Solar power generation and recreational 
uses are not strictly an “industrial” process.  However, in the absence of any adopted significance thresholds, 
this screening level will be used in the following analysis. 

a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact 
on the environment? 

Less Than Significant Impact – 

Construction Activity GHG Emissions: Less Than Significant Impact 

During project construction, the CalEEMod computer model predicts that the indicated activities could 
generate the following annual emissions shown in Table VII-1. 

Table VII-1 
CONSTRUCTION EMISSIONS (Metric Tons CO2(e)) 

Year 2016 160.9 
Total 160.9 
30 Year Annual Amortized Rate 5.3 

*CalEEMod Output provided in appendix 

Equipment exhaust also contains small amounts of methane and nitric oxides which are also GHGs.  Non-CO2 
GHG emissions represent approximately a one percent increase in CO2-equivalent emissions from diesel 
equipment exhaust.  For screening purposes, the temporary construction activity GHG emissions were 
compared to the chronic operational emissions in the ARB’s interim thresholds.  The screening level 
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operational threshold is 7,000 metric tons (MT) of CO2-equivalent (CO2(e)) per year.  Worst year construction 
activities generating a total of 5.3 MT CO2(e) annual construction emissions are well below this threshold. 

Operational GHG Emissions 

Solar Field 

Operational travel for cleaning of the panels and security travel will generate a very small amount of annual 
CO2, shown to be approximately 8 metric tons of CO2 per year.  However, the project is GHG positive because 
it will provide 0.96 MW of energy generation at peak daily output. The development of renewable energy 
resources is an integral component of the California AB-32 implementation strategy. Project operational GHG 
impacts are therefore considered positive. 

Further, an alternative energy project that reduces CO2 emissions is inherently consistent with the City’s CAP 
because it is net positive from a carbon standpoint.  Specifically the project is consistent with Strategy CAP-9 
promoting increase in the use of energy conservation features and renewable sources of energy; General Plan 
Policy CN-8.4 promoting the utilization of alternative energy resources such as wind and solar in new 
development; and Strategy CAP-10 to reduce energy use from the transport and treatment of water. 

Net GHG Emission Displacement (Off-set) 

As designed, the solar field, a 0.96 MW rated plant with an approximate 35% solar capacity factor, would 
annually produce 2,200 megawatt-hour (MW-HR) of electrical energy. The generation of 1 MW-HR of 
electricity in California produces an average of 0.331 MT of CO2(e).  The off-set created by 2,200 MW-HR per 
year of solar generation would be about 728 MT CO2(e). The corresponding operational GHG emissions 
would be approximately 8 metric tons of CO2(e). The net GHG benefit for this project would be 720 MT CO2(e) 
per year. 

The displacement/off-set effect of solar power is enhanced by the fact that the displaced generation reduction 
would likely occur at fossil-fueled power plants that have higher GHG emission rates than 0.331 MT per MW-
HR.  The most highly efficient combined cycle gas-fired plant in California generates 0.35 MT per MW-HR. 
Coal-fired plants in the western United States may produce almost 1.0 MT of CO2(e) per MW-HR.  Therefore 
gas turbine or coal-fired plants would release from 750 to 2,200 MT of CO2(e) per year without the proposed 
project. 

b) Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions 
of greenhouse gases? 

No Impact – The project is not subject to any specific plan, policy or regulation that has been adopted for the 
purpose of reducing emissions of greenhouse gases. The City of Hesperia has prepared a Climate Action 
Plan to ensure compliance with Assembly Bill 32 and assist in the reduction of greenhouse gas emissions 
statewide. The proposed project would reduce operational GHG and would result in a net GHG benefit, as 
stated above, and would not conflict with the provisions of the City’s Climate Action Plan. Also, because the 
project will be a net long-term GHG emission benefit, the proposed project has no potential to conflict with any 
such policies or regulations. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

VIII.  HAZARDS AND HAZARDOUS 
MATERIALS: Would the project: 

a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

X 

b) Create a significant hazard to the public or the 
environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the environ-
ment? 

X 

c) Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substances, or waste within one-quarter mile of 
an existing or proposed school? 

X 

d) Be located on a site which is included on a list 
of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a 
result, would it create a significant hazard to the 
public or the environment? 

X 

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety hazard 
for people residing or working in the project area? 

X 

f) For a project within the vicinity of a private 
airstrip, would the project result in a safety hazard 
for people residing or working in the project area? 

X 

g) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 

X 

h) Expose people or structures to a significant 
risk of loss, injury or death involving wildland fires, 
including where wildlands are adjacent to 
urbanized areas or where residences are 
intermixed with wildlands? 

X 

SUBSTANTIATION: 

a) Create a significant hazard to the public or the environment through the routine transport, use, or disposal 
of hazardous materials? 

b) Create a significant hazard to the public or the environment through reasonably foreseeable upset and 
accident conditions involving the release of hazardous materials into the environment? 

Less Than Significant Impact With Mitigation Implementation – The Project should not create a significant 
hazard to the public or the environment through the routine transport, use, or disposal of hazardous materials; 
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but it may create a significant hazard to the public or the environment through reasonably foreseeable upset 
and accident conditions involving the release of hazardous materials into the environment during construction. 
Even though the project must comply with all laws and regulations related to transport and handling of 
petroleum materials, during construction there is a potential for accidental release of petroleum products in 
sufficient quantity to pose a significant hazard to people and the environment.  The following mitigation 
measure will be incorporated into the Stormwater Pollution Prevention Plan (SWPPP) prepared for the Project 
and it can reduce such a hazard to a less than significant level. 

VIII-1 All spills or leakage of petroleum products during construction activities will be 
remediated in compliance with applicable state and local regulations regarding 
cleanup and disposal of the contaminant released.  The contaminated waste will 
be collected and disposed of at an appropriately licensed disposal or treatment 
facility. This measure will be incorporated into the SWPPP prepared for the 
Project development. 

The Project will consist of solar photovoltaic generation uses that do not involve significant potential for routine 
transport or use of substantial volumes of hazardous materials or routine generation of hazardous wastes.  
The project will not utilize any hazardous materials during operations Any impacts are considered less than 
significant.  No mitigation is required. 

c) Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed school? 

No Impact – The Project will not emit hazardous emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within one-quarter mile of an existing or proposed school.  No existing or 
proposed schools are located within this distance of the Project.  No impacts are anticipated and no mitigation 
is required. 

d) Be located on a site which is included on a list of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, would it create a significant hazard to the public or 
the environment? 

No Impact – According to the California State Water Board’s GEOTRACKER site, which provides information 
regarding Leaking Underground Storage Tanks, there are locations within a 1 mile radius of the Project site 
that is identified as Leaking Underground Storage Tank (LUST) site.  Detailed information can be viewed at 
the web-link provided below: 

http://geotracker.waterboards.ca.gov/ 

The Department of Toxic Substances Control's Hazardous Waste and Substances Site List (Cortese List) 
shows contaminated sites under remediation currently located in the proposed project area, but none at the 
project site.  This information was verified at the web-link provided below: 

http://www.envirostor.dtsc.ca.gov/public/mapfull.asp?global_id=&x=-
119&y=37&zl=18&ms=640,480&mt=m&findaddress=True&city=Monte%20Vista%20Road%20Pinon%20Hills& 
zip=&county=&federal_superfund=true&state_response=true&voluntary_cleanup=true&school_cleanup=true& 
ca_site=true&tiered_permit=true&evaluation=true&military_evaluation=true&school_investigation=true&operati 
ng=true&post_closure=true&non_operating=true 

Based upon the available data and the historical land use, the proposed use would not be exposed to this 
contamination because the proposed solar facilities would not extend more than a few feet below the ground 
surface.  No mitigation is required at the proposed project location. 

e) For a project located within an airport land use plan or, where such a plan has not been adopted, within 
two miles of a public airport or public use airport, would the project result in a safety hazard for people 
residing or working in the project area? 
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No Impact – According to a review of Google Maps (August 1, 2013), the closest public airport to the Project 
site is the Southern California Logistics Airport, which is located 7 miles to the northeast of the Project site. 
Based on this information, implementation of the Project will not result in a safety hazard for people residing or 
working in the Project area.  No impacts are anticipated and no mitigation is required. 

f) For a project within the vicinity of a private airstrip, would the project result in a safety hazard for 
people residing or working in the project area? 

Less Than Significant Impact – According to a review of Google Maps (August 1, 2013), there are no private 
airports within the project area. Implementation of the Project will not result in a safety hazard for people 
working in the project area. 

g) Impair implementation of or physically interfere with an adopted emergency response plan or emergency 
evacuation plan? 

Less Than Significant Impact – The Project will be located well to the east of existing access road (Arrowhead 
Lake Road. A limited potential to interfere with an emergency response or evacuation plan will occur during 
construction.   Control of access during construction will ensure emergency access to the site and Project area 
during construction.  Any impacts are considered less than significant and no mitigation is required. 

h) Expose people or structures to a significant risk of loss, injury or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or where residences are intermixed with wildlands? 

No Impact – The fire hazard severity is very low on the project site. The fire threat throughout most of the area 
east of Arrowhead Lake Road is considered low. The Project site is not located in the vicinity of a high 
wildland fire hazard area.  No impacts are anticipated and no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

IX.  HYDROLOGY AND WATER QUALITY: 
Would the project: 

a) Violate any water quality standards or waste 
discharge requirements? 

X 

b) Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-
existing nearby wells would drop to a level which 
would not support existing land uses or planned 
uses for which permits have been granted)? 

X 

c) Substantially alter the existing drainage pattern 
of the site or area, including through the alteration 
of the course of a stream or river, in a manner 
which would result in substantial erosion or 
siltation onsite or offsite? 

X 

d) Substantially alter the existing drainage pattern 
of the site or area, including through the alteration 
of the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner which would result in flooding onsite or 
offsite? 

X 

e) Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted runoff? 

X 

f) Otherwise substantially degrade water quality? X 

g) Place housing within a 100-year flood hazard 
area as mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other 
flood hazard delineation map? 

X 

h) Place within a 100-year flood hazard area 
structures which would impede or redirect flood 
flows? 

X 

i) Expose people or structures to a significant risk 
of loss, injury or death involving flooding, 
including flooding as a result of the failure of a 
levee or dam? 

X 

j) Inundation by seiche, tsunami, or mudflow? X 
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SUBSTANTIATION: 

a) Violate any water quality standards or waste discharge requirements? 

Less Than Significant Impact – The proposed project is the installation of a solar photovoltaic facility to reduce 
overall energy demands required to meet the District’s operational requirements.  Although construction 
activities of the solar facilities have a potential to degrade water quality, implementation of mitigation measures 
in the Geology/Soils section and under issue “c” below will control stormwater runoff during construction so 
that it does not degrade water quality.  Otherwise, the future proposed solar facilities on the project site do not 
include activities that will generate wastewater or violate water quality standards or waste discharge 
requirements.  This includes no use of recycled water.  The treated effluent that is presently discharged at the 
District’s 350-acre Hesperia Farms property will remain consistent with the Regional Water Quality Control 
Board Order # R6V-2009-0037 which provides waste discharge requirements for the District’s Domestic 
Wastewater Treatment Facilities. Current operations will not change and will continue outside of the solar 
facility project site (discharges never occurred within the proposed solar project site and the site of effluent 
discharge will not change with project implementation). Thus, no new waste discharge requirements will be 
required from the Lahontan Regional Water Quality Control Board. 

The State Water Resources Control Board has adopted a statewide General Permit for Stormwater 
Discharges Associated with Construction Activity that encompasses one or more acres of soil disturbance. 
The NPDES stormwater program requires both large and small construction sites to obtain authorization to 
discharge stormwater under an NPDES construction general permit. Construction activity resulting in a land 
disturbance of one acre or more must obtain coverage under the General Permit. In general, the NPDES 
requires that landowners and/or contractors develop and implement a Storm Water Pollution Prevention Plan 
specifying best management practices that would be utilized at the site to prevent construction pollutants from 
running offsite. In addition, the District would have to comply with the NPDES Phase 2 MS4 permit 
requirement to prepare and implement a Water Quality Management Plan for operational related impacts of 
the project. 

IX-1 The District shall prepare and implement a construction Storm Water Pollution 
Prevention Plan (SWPPP). The plan shall identify the best management practices 
(BMPs) that will be used for the project site to minimize the potential for accidental 
releases of any chemicals or materials on the site that could degrade water 
quality, including solid waste and require that any spills be cleaned-up, 
contaminated material properly disposed of and the site returned to pre-discharge 
condition, or in full compliance with regulatory limits for the discharged material. 
The portion of the SWPPP that addresses erosion and related sediment discharge 
shall specify the percentage of pollutant removal from discharges that is proposed 
to be achieved. At a minimum, BMPs shall be designed to achieve 60 percent 
removal of sediment and other pollutants from runoff generated by disturbed sites 
during construction. 

This measure would control the potential for discharge of stormwater offsite and eliminate the potential for 
water quality degradation downstream of the project site during construction and would reduce potential 
impacts to a less than significant level.  

b) Substantially deplete groundwater supplies or interfere substantially with groundwater recharge such 
that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level 
(e.g., the production rate of pre-existing nearby wells would drop to a level which would not support 
existing land uses or planned uses for which permits have been granted)? 

Less Than Significant Impact – Currently, the only source of water to support the project is groundwater. The 
District will use locally pumped groundwater for onsite non-potable uses, such as washing the solar panels or 
landscape buffer irrigation.  Note that there is an existing well at the project site that can provide the water 
required to support the proposed project. The District indicates that a small quantity of water will be used by 
the SunPower panel cleaning robot periodically (as needed) to clean the solar panels, but this results in 
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substantially less than one acre-foot of water use per year, which is easily offset by the 800-1,100 acre feet of 
treated  wastewater percolated into the groundwater basin at the site.  Based on the estimated water required 
to support the solar facility, this project has no potential to cause a cumulative adverse impact on the regional 
groundwater resources. 

c) Substantially alter the existing drainage pattern of the site or area, including through the alteration of 
the course of a stream or river, in a manner which would result in substantial erosion or siltation onsite 
or offsite? 

Less Than Significant With Mitigation Incorporated – The project site does not contain any drainage channels 
nor is it located within a 100-year flood plain.  Based on a field review, it appears that any rainfall remains on 
the project site, or if it flows offsite, sheet flow is discharged to the adjacent roadway shoulders.  The property 
has a 1%-2% slope to the north and very little runoff flows onto the property from higher elevations west 
Arrowhead Lake Road. Although the majority of the site will remain in open space, a small portion of the 
project site will contain inverter pads and drive motors.  The exact amount of impervious surface has not yet 
been defined because the size and type of the concrete pedestals and the solar facilities have not yet been 
finalized; however, the impervious surface amount will be nominal and insignificant. Regardless, mitigation is 
available to control excess surface runoff during construction and future occupancy-operation, if determined 
that post-development runoff is greater than pre-development runoff.  Several mitigation measures to 
minimize onsite and downstream erosion during construction have been identified in the Geology and Soil 
section of this report (Measures VI-1 through VI-5). And mitigation measure IX-1 shall also be implemented 
during construction. 

Mitigation measure IX-4 would control the potential for discharge of stormwater offsite and eliminate the 
potential for water quality degradation downstream of the project site during construction.  To control water 
quality and downstream runoff from the developed solar facility the District and SunPower developed 
information on the total amount of impervious surface created by the solar panel C-piles and equipment pads 
on the project site.  Based on the size of the C-piles (maximum 7.625” x 4.5”) and an estimated 450 piles to 
support the panels, the total impervious area on the site is estimated to be about 107 square feet.  When the 
equipment panel area is added, the total amount of impervious area spread over the 5-6-acre site is estimated 
to be about 1,100 square feet. Over the long-term, the District concluded that this small increase in 
impervious area on this highly permeable 5-6-acre site will not generate additional concentrated surface runoff 
that will need to be managed.  Therefore, no specific facilities are required to manage future increased surface 
runoff generated at the project site over the long term. This approach, which will retain the runoff generated 
onsite and allow it to percolate into the permeable soil beneath the site, will eliminate discharges of 
concentrated runoff from the project site, which also eliminates potential to cause downstream erosion or 
sedimentation. 

d) Substantially alter the existing drainage pattern of the site or area, including through the alteration of 
the course of a stream or river, or substantially increase the rate or amount of surface runoff in a 
manner which would result in flooding onsite or offsite? 

Less Than Significant With Mitigation Incorporated – As described in the preceding discussion, the proposed 
project will possibly alter the project site and related onsite storm water drainage.  No stream or river channel 
will be impacted, but based on the total square footage of impervious area, the proposed project will not 
substantially increase the rate and amount of surface runoff. Thus the proposed project will not cause any 
onsite or offsite flooding from concentrating flows. 

e) Create or contribute runoff water which would exceed the capacity of existing or planned stormwater 
drainage systems or provide substantial additional sources of polluted runoff? 

Less Than Significant With Mitigation Incorporated – The project site does not presently contribute runoff to an 
existing or planned stormwater drainage system.  Stormwater runoff from the site would flow directly into the 
Mojave River. Due to increased surface runoff from the project site after development, a potential does exist 
to exceed downstream drainage system capacity.  However, implementation of mitigation measures IX-2 will 
prevent runoff from leaving the site. No further mitigation is required. 
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f) Otherwise substantially degrade water quality? 

No Impact – No other sources of water pollution have been identified in conjunction with the proposed project. 
The panels will be cleaned by SunPower’s cleaning robot and it uses local potable water with no chemical 
additions.  Therefore, the proposed project has no potential to otherwise substantially degrade water quality. 
No additional mitigation is required. 

g) Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or 
Flood Insurance Rate Map or other flood hazard delineation map? 

Less Than Significant Impact – The proposed project does not include any housing and the project site is not 
located within a 100-year flood hazard area. A review of the pertinent Federal Emergency Management 
Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel (Panel #6515H) indicates that this Panel 
encompasses only the northern portion of the property and there is no Panel available to the south. However, 
based on the site topography, essentially level, it is reasonable to extrapolate that the southern portion of the 
site where the project is located is designated Zone X, i.e., not exposed to the 100-year flood plain of the 
Mojave River.  The 100-year flood plain is located just east of the project site, within the Mojave River channel. 
Potential for significant flooding on the property, given the presence of the Mojave Fork’s Dam just 
downstream, minimizes the potential for a significant flood hazard to affect the project site. The FEMA Map is 
included as Appendix 6. 

h) Place within a 100-year flood hazard area structures which would impede or redirect flood flows? 

Less Than Significant Impact – The project site does not appear to be located within a 100-year flood hazard 
area and any structures onsite will not alter or redirect any future flood flows on the project site.  No impact 
can occur and no mitigation is required. 

i) Expose people or structures to a significant risk of loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or dam? 

Less Than Significant Impact – There is an upstream source of flooding, the Mojave River Forks Dam, that 
could expose people or structures on this site to significant risk of loss, injury or death.  No people would be 
exposed to injury or death, but the panels could be exposed to inundation under dam failure.  The dam was 
constructed under modern standards and has a low potential for failure.  This results in a less than significant 
adverse impact to the proposed facility and no mitigation is required. 

j) Inundation by seiche, tsunami, or mudflow? 

No Impact – There is no source of upstream surface runoff or flows that could inundate the site, including 
seiche, tsunami or mudflow.  There, no impact can occur and no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

X. LAND USE AND PLANNING: Would the 
project: 

a) Physically divide an established community? X 

b) Conflict with any applicable land use plan, 
policy, or regulation of an agency with jurisdiction 
over the project (including, but not limited to the 
general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect? 

X 

c) Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

X 

SUBSTANTIATION: 

a) Physically divide an established community? 

Less Than Significant Impact – The District has been using the site for decades to discharge and percolate the 
treated effluent back into the Mojave River groundwater basin. The 350-acre Hesperia Farms property is used 
to support the District’s wastewater operations (recharge of the treated effluent back into the Mojave River 
groundwater basin) and it will continue to be used for such purposes. The project site (5 to 6 acre solar site) 
was never used for wastewater operations and such uses will not occur within the project site after project 
implementation. The site of effluent discharge will remain unchanged. As stated in the Project Description, 
the Project will bring a solar field to the site which will provide power to offset energy costs of District facilities, 
while minimizing overall energy demand and minimizing greenhouse gas emissions from these facilities. 
Based on this information, as proposed, the Project will not physically divide an established community. The 
Mojave River channel is located to the east; City recreation facilities and rural residential uses surround the 
property; and Arrowhead Lake Road borders the western boundary of the property.  These land uses will not 
be divided in any manner by the proposed solar panel facility on the project site. The established land use 
pattern would not be divide these elements of the local community. Impacts would be considered less than 
significant. 

b) Conflict with any applicable land use plan, policy, or regulation of an agency with jurisdiction over the 
project (including, but not limited to the general plan, specific plan, local coastal program, or zoning 
ordinance) adopted for the purpose of avoiding or mitigating an environmental effect? 

Less Than Significant Impact 

The proposed project will generate electricity benefiting the District’s water treatment facilities, which 
are considered essential infrastructure to support the water supply functions of LACSD.  The project 
site is designated Rural Residential 0-0.4 units per acre under the General Plan and zoned Rural 
Residential. California Government Code Section 53091 exempts water management facilities from 
local zoning restrictions. This exemption applies to the City of Hesperia’s solar ordinance 
Development Code 16.16.063. As a result, the development restrictions imposed on solar 
development on the property would not apply to District facilities that support water system functions. 
In conjunction with its consideration of the Final Mitigated Negative Declaration and the proposed 
project, the District’s Board will consider finding the project exempt from Sections 16.16.063 and 
16.16.064 of the City’s Development Code under Government Code sections 53091 and 53096. 
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The Project will produce electrical energy to generate credits for District-wide facilities in order to 
minimize overall energy demand and greenhouse gas emissions. All of the improvements 
contemplated by the project are indispensable to the generation of electricity. The restrictions 
imposed by the City’s ordinance would result in a significant cost increase, measurable power loss, 
and delay the project. Furthermore, the District’s Solar Ad Hoc Committee has spent considerable 
time and resources confirming that there are no feasible alternatives to the proposed location of the 
project because the District does not own any other property that has the acreage and necessary 
components for a successful solar project due to terrain, trees, and weather conditions. 

After careful analysis, the District, in conjunction with the Bureau of Reclamation and Sunpower, 
determined that the proposed site for the project is a prime location for solar development based on 
capital costs, utility inflation, and photovoltaic degradation considerations. Moreover, the project’s 
inconsistency with the solar ordinance and zoning is not a significant impact in itself, and the project 
would not result in a significant land use impact under CEQA. The project will not result in a 
significant land use impact. Water facilities are exempt from local zoning restrictions and considered 
compatible with all land uses because they are essential infrastructure to support a City’s urban and 
suburban growth. The project site is currently undeveloped and part of the District-owned, 350-acre 
Hesperia Farms property used for percolation of treated effluent generated at the LACSD 
Wastewater Reclamation Facility.  Future use of the project site for a solar facility will continue to 
benefit the District’s water treatment operations by offsetting electricity demands.  As discussed in 
Section I, the project site is relatively isolated with no residences located within one-quarter mile to 
the west, north, and east.  Two residences are located just south of the southern property boundary. 
The existing site consists of a relatively flat field.  Though the project is not anticipated to conflict 
with existing and future residential uses near the project site, the District has nonetheless agreed to 
mitigate any potential change in visual setting for the nearby residences to the south by installing a 
low height vegetation barrier at the southern boundary of the solar facility pursuant to Mitigation 
Measure I-1.  The District finds that the proposed project use will not conflict with the adjacent 
residence, because the proposed solar facility will not cause long term noise, long term air pollution, 
or any other conflicts with the adjacent land use. 

Implementation of the Project will not conflict with any applicable land use plan, policy, or regulation 
of an agency with jurisdiction over the project adopted for the purpose of avoiding or mitigating an 
environmental effect. There is no specific plan or local coastal program that would apply to the 
Project site.  The proposed solar facility is an expansion of use of the District’s property to support 
ongoing District operations. Currently, the site provides disposal of treated wastewater generated at 
the District’s wastewater treatment plants in Lake Arrowhead. The solar facility will provide 
electricity to offset the District’s current demand on SCE’s regional utility system.  This can reduce 
costs of operation by the District and has the benefit of reducing GHG emissions associated with 
energy production.  As described Section VII Greenhouse Gas Emissions, reducing the energy 
footprint for the District is consistent with State policies as established through AB 32.  Based on the 
size of the parcel and the small area that will be allocated to the solar facility, the proposed project 
will result in  less than significant conflicts with adjacent land uses and with land use plans and 
policies of the City of Hesperia’s General Plan. 

c) Conflict with any applicable habitat conservation plan or natural community conservation plan? 

No Impact – Please reference the discussion in IV, Biological Resources, above. There are no habitat or 
natural community conservation plans that apply to the project area. Therefore, no potential exist for the 
proposed Project to conflict with such plans. 

Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 
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Incorporated 

XI. MINERAL RESOURCES: Would the project: 

a) Result in the loss of availability of a known 
mineral resource that would be of value to the 
region and the residents of the state? 

X 

b) Result in the loss of availability of a locally 
important mineral resource recovery site 
delineated on a local general plan, specific plan or 
other land use plan? 

X 

SUBSTANTIATION: 

a) Result in the loss of availability of a known mineral resource that would be of value to the region and the 
residents of the state? 

Less Than Significant Impact – Implementation of the Project will not result in the loss of availability of any 
known mineral resources that would be of value to the region and the residents of the state. According to the 
Geologic Map of the San Bernardino Quadrangle 
(http://www.quake.ca.gov/gmaps/RGM/sanbernardino/sanbernardino.html" 
http://www.quake.ca.gov/gmaps/RGM/sanbernardino/sanbernardino.html), the Project site is located on river 
alluvial soils. Alluvial soils are not a unique soil classification in the Project vicinity, as well as in southern 
California.  In addition, neither the Project site nor surrounding vicinity has been mined in the past.  If mineral 
resources were present on the Project site, then there would have been historic operations on the Project site 
to commercially extract these resources.  Based on this information, any impacts to mineral resources from 
implementing the Project will be considered less than significant. No mitigation is required. 

b) Result in the loss of availability of a locally important mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan? 

Less Than Significant Impact – Please reference response XI.a., above.  While the General Plan does contain 
Goals and Policies that related to mineral resources (Goal CO7, Policies CO7.1 through CO7.8, pp. V-32 and 
V-33 of the San Bernardino County General Plan): 
http://www.sbcounty.gov/Uploads/lus/GeneralPlan/FINALGPtext20130718.pdf, the Project site has not been 
historically mined for important mineral resources.  No specific plan or other land use plan is in place that 
would delineate important mineral resources on the Project site. Any impacts are considered less than 
significant and no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XII.  NOISE: Would the project result in: 

a) Exposure of persons to or generation of noise 
levels in excess of standards established in the 
local general plan or noise ordinance, or 
applicable standards of other agencies? 

X 

b) Exposure of persons to or generation of 
excessive groundborne vibration or groundborne 
noise levels? 

X 

c) A substantial permanent increase in ambient 
noise levels in the project vicinity above levels 
existing without the project? 

X 

d) A substantial temporary or periodic increase in 
ambient noise levels in the project vicinity above 
levels existing without the project? 

X 

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project expose people residing 
or working in the project area to excessive noise 
levels? 

X 

f) For a project within the vicinity of a private 
airstrip, would the project expose people residing 
or working in the project area to excessive noise 
levels? 

X 

SUBSTANTIATION: 

Background 

The State of California has established guidelines for acceptable community noise levels that are based on the 
Community Noise Equivalent Level (CNEL) rating scale (a 24-hour integrated noise measurement scale).  The 
guidelines rank noise land use compatibility in terms of "normally acceptable," "conditionally acceptable," and 
"clearly unacceptable" noise levels for various land use types.  The State Guidelines, Land Use Compatibility 
for Community Noise Exposure, single-family homes are "normally acceptable" in exterior noise environments 
up to 60 dB CNEL and "conditionally acceptable" up to 70 dB CNEL based on this scale. Multiple family 
residential uses are "normally acceptable" up to 65 dB CNEL and "conditionally acceptable" up to 70 CNEL. 
Schools, libraries and churches are "normally acceptable" up to 70 dB CNEL, as are office buildings and 
business, commercial and professional uses. 

a) Exposure of persons to or generation of noise levels in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies? 

Less Than Significant With Mitigation Incorporated – The project site is located in a relatively low background 
noise environment. Local sources of noise include modest traffic along Arrowhead Lake Road.  The only 
other sources of noise at this time are the few rural residences and their activities and Hesperia Park to the 
north that occur on the periphery of the property to the north and west. Minimal activity affects the remainder 
of the property. Based on the limited traffic, background noise is estimated at about 50-55 dBA over a 24-hour 
period using the Community Noise Equivalent Level (CNEL). 
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The proposed project will introduce new short-term noise generating activities into the project area, but 
minimal long-term noise activities will occur in support of the solar facilities. First, construction activities will be 
required to install solar facilities.  The solar photovoltaic array generates very little noise once it is installed. 
Occasional visits for maintenance are about the only source of noise for this area.  These changes in noise 
level during construction may pose an adverse noise impact, although there are not many sensitive noise 
receptors in the project area.  The construction noise impacts and potential mitigation measures are discussed 
in the following sections. 

b) Exposure of persons to or generation of excessive groundborne vibration or groundborne noise 
levels? 

Less Than Significant Impact – During construction it is anticipated that some large equipment, such as 
scrapers and dozers, may be used to grade and compact the solar facility site to receive the solar panel units. 
However, due to the distance from local residences (approximately 200 feet from the southern property 
boundary), the vibration effects of this construction equipment can naturally be attenuated to a less than 
significant impact level. 

c) A substantial permanent increase in ambient noise levels in the project vicinity above levels existing 
without the project? 

Less Than Significant Impact – The solar facility area will generate minimal noise from occasional site 
monitoring and maintenance visits.  No mitigation is required. 

d) A substantial temporary or periodic increase in ambient noise levels in the project vicinity above levels 
existing without the project? 

Less Than Significant With Mitigation Incorporation – The proposed project will involve construction operations 
that have the potential to cause short-term significant noise impacts. Construction equipment generates noise 
that ranges between approximately 75 and 90 dBA at a distance of 50 feet.  Refer to Table XII-1 which shows 
construction equipment noise levels at 25, 50 and 100 feet from the noise source. However, noise generation 
from construction activities is exempt from performance standards if construction does not occur from 7 p.m. 
through 7 a.m. This mitigation is incorporated below, along with several other measures that can control 
construction noise activities to a less than significant impact level. 

XII-1 Construction activities shall be limited to the hours of 7 a.m. to 7 p.m. on Monday 
through Friday, and between 9 a.m. to 6 p.m. on Saturday, and shall be prohibited 
on Sundays and federal holidays except during documented emergencies. 

XII-2 All construction vehicles and fixed or mobile equipment shall be equipped with 
properly operating and maintained sound attenuating devices such as mufflers. 

XII-3 All employees that will be exposed to noise levels greater than 75 dB over an 
8-hour period shall be provided with adequate hearing protection devices to 
ensure no hearing damage will result from construction activities. 

XII-4 If equipment is being used that can cause hearing damage at adjacent noise 
receptor locations (distance attenuation shall be taken into account), portable 
noise barriers shall be installed that are demonstrated to be adequate to reduce 
noise levels at receptor locations below hearing damage thresholds. 

XII-5 Schedule the construction such that the minimum number of pieces of equipment 
will be operating at the same time. 

XII-6 The construction contractor shall establish a noise complaint program and post a 
number at the job site where such complaints can be registered.  The contractor 
shall take efforts to control noise (portable sound barriers, short-term relocation, 
etc.) and document these efforts with the District. 
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With implementation of the above mitigation measures construction noise impacts would be reduced to a less 
than significant impact level. 

Table XII-1 
NOISE LEVELS OF CONSTRUCTION EQUIPMENT AT 

25, 50 AND 100 FEET (in dBA LEQ) FROM THE SOURCE 

Equipment Noise Levels 
at 25 feet 

Noise Levels 
at 50 feet 

Noise Levels 
at 100 feet 

Earthmoving 
Front Loader 85 79 73 
Backhoes 86 80 74 
Dozers 86 80 74 
Tractors 86 80 74 
Scrapers 91 85 79 
Trucks 91 85 79 
Material Handling 
Concrete Mixer 91 85 79 
Concrete Pump 88 82 76 
Crane 89 83 77 
Derrick 94 88 82 
Stationary Sources 
Pumps 82 79 70 
Generator 84 78 72 
Compressors 87 81 75 
Other 
Saws 84 78 72 
Vibrators 82 76 70 

Source: U.S. Environmental Protection Agency “Noise from Construction Equipment and Operations, Building 
Equipment, and Home Appliances,” 1971 

e) For a project located within an airport land use plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use airport, would the project expose people residing or 
working in the project area to excessive noise levels? 

No Impact – There are no public airports located within two miles of the project site.  Therefore, no public 
airport related noise impacts can affect the project site.  No mitigation is required. 

f) For a project within the vicinity of a private airstrip, would the project expose people residing or 
working in the project area to excessive noise levels? 

No Impact – There are no private airports located within two miles of the project site. Therefore, no private 
airport related noise impacts can affect the project site.  No mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XIII. POPULATION AND HOUSING: Would the 
project: 

a) Induce substantial population growth in an 
area, either directly (for example, by proposing 
new homes and businesses) or indirectly (for 
example, through extension of roads or other 
infrastructure)? 

X 

b) Displace substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

X 

c) Displace substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere? 

X 

SUBSTANTIATION: 

a) Induce substantial population growth in an area, either directly (for example, by proposing new homes 
and businesses) or indirectly (for example, through extension of roads or other infrastructure)? 

No Impact – Implementation of the Project will not induce substantial population growth in an area, either 
directly (for example, by proposing new homes and businesses) or indirectly (for example, through extension 
of roads or other infrastructure). Due to the solar generation facilities proposed at this site, these types of 
direct and indirect impacts will not be associated with the Project.  No impacts are anticipated and no 
mitigation is required. 

b) Displace substantial numbers of existing housing, necessitating the construction of replacement 
housing elsewhere? 

No Impact – Implementation of the Project will not displace substantial numbers of existing housing, 
necessitating the construction of replacement housing elsewhere.  There is no existing housing located on the 
Project site.  Therefore, there will be no need to construct replacement housing.  No impacts are anticipated 
and no mitigation is required. 

c) Displace substantial numbers of people, necessitating the construction of replacement housing 
elsewhere? 

No Impact – Please reference Response XIII.b, above. There is no existing housing located on the Project 
site.  Therefore, no people will be displaced that would result in a need to construct replacement housing. No 
impacts are anticipated and no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XIV. PUBLIC SERVICES: Would the project 
result in substantial adverse physical impacts 
associated with the provision of new or physically 
altered governmental facilities, need for new or 
physically altered governmental facilities, the 
construction of which could cause significant 
environmental impacts, in order to maintain 
acceptable service ratios, response times or other 
performance objectives for any of the public 
services: 

a)  Fire protection? X 

b)  Police protection? X 

c)  Schools? X 

d)  Recreation/Parks? X 

e)  Other public facilities? X 

SUBSTANTIATION: 

Would the project result in substantial adverse physical impacts associated with the provision of new or 
physically altered governmental facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for any of the public services: 

a) Fire protection? 
b) Police protection? 

Less Than Significant Impact – Implementation of the Project will result in an incremental increase to regional 
Fire and Police Protection resources, primarily for trespass and emergency response.  These impacts will 
occur during both the construction and operational phases of the Project. Any operational expenses are 
covered by City’s General Fund, which provides law enforcement and fire protection services to the project site. 
Any impacts are considered less than significant because a solar facility does not include activities that would 
generate a significant demand emergency services.  No additional mitigation is required. 

c) Schools? 

No Impact – Implementation of the Project will not have any impacts upon school resources.  Due to the power 
generation nature of the Project, there is no potential to impact schools. No impacts are anticipated and no 
mitigation is required. 

d) Recreation/Parks? 

No Impact – Implementation of the Project will not result in physical impacts associated with the provision of a 
new governmental facility.  No mitigation is required. 

e) Other public facilities? 

No Impact – Implementation of the Project will not impact other public facilities, which may include: roads, 
libraries and health services. Due to the power generation purpose of the Project, there is no potential to 
impact these other public facilities.  No impacts are anticipated and no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XV.  RECREATION: 

a) Would the project increase the use of existing 
neighborhood and regional parks or other 
recreational facilities such that substantial 
physical deterioration of the facility would occur or 
be accelerated? 

X 

b) Does the project include recreational facilities 
or require the construction or expansion of 
recreational facilities which might have an 
adverse physical effect on the environment? 

X 

SUBSTANTIATION: 

a) Would the project increase the use of existing neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of the facility would occur or be accelerated? 

No Impact – The proposed project will not increase the use of recreational facilities nor will it result in the 
physical deterioration of other surrounding recreation facilities. No impact is forecast and no mitigation is 
required. 

b) Does the project include recreational facilities or require the construction or expansion of recreational 
facilities which might have an adverse physical effect on the environment? 

Less Than Significant Impact – The proposed Project is the construction of a solar photovoltaic facility. This 
facility will be installed and operated by the District. There will be no adverse recreational effects on the 
environment from implementing this project. Therefore, no unavoidable adverse impacts will result from 
project implementation.  No mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XVI. TRANSPORTATION / TRAFFIC: Would the 
project: 

a) Conflict with an applicable plan, ordinance or 
policy establishing measures of effectiveness for 
the performance of the circulation system, taking 
into account all modes of transportation including 
mass transit and non-motorized travel and 
relevant components of the circulation system, 
including but not limited to intersections, streets, 
highways and freeways, pedestrian and bicycle 
paths, and mass transit? 

X 

b) Conflict with an applicable congestion 
management program, including, but not limited 
to level of service standards and travel demand 
measures, or other standards established by the 
county congestion management agency for 
designated roads or highways? 

X 

c) Result in a change in air traffic patterns, 
including either an increase in traffic levels or a 
change in location that results in substantial 
safety risks? 

X 

d) Substantially increase hazards due to a design 
feature (e.g., sharp curves or dangerous intersec-
tions) or incompatible uses (e.g., farm equip-
ment)? 

X 

e) Result in inadequate emergency access? X 

f) Conflict with adopted policies, plans, or 
programs regarding public transit, bicycle, or 
pedestrian facilities, or otherwise decrease the 
performance or safety of such facilities? 

X 

SUBSTANTIATION: 

Background 

The project site is located in the southeastern portion of the City of Hesperia, immediately east of Arrowhead 
Lake Road.  Access to the site is obtained from Arrowhead Lake Road directly onto the District's property. 
This road is paved in the immediate project area and operates with two lanes that are maintained by the City 
of Hesperia.  Two lane rural roads can handle average daily traffic (ADT) of about 6,000 vehicles per day and 
maintain a level of service (LOS) “C” or better.  Preliminary estimates indicate that the proposed project will 
add an estimated 2-3 new roundtrips per day.  This is well within the local roadway capacity to maintain a LOS 
of “C” or better. 

a) Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for the 
performance of the circulation system, taking into account all modes of transportation including mass 
transit and non-motorized travel and relevant components of the circulation system, including but not 
limited to intersections, streets, highways and freeways, pedestrian and bicycle paths, and mass 
transit? 
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Less Than Significant Impact – The proposed solar project will add an estimated 2-3 roundtrips per day. This 
traffic will be spread out over the whole day. The addition of 2-3 roundtrips on the local roadways is not 
forecast to conflict with continued operation of Arrowhead Lake Road at an adequate LOS, which is forecast to 
remain above LOS “C” after the whole project is implemented in approximately 2015.  No significant impacts 
to effective performance of the circulation system are forecast based on the project trip generation. 

b) Conflict with an applicable congestion management program, including, but not limited to level of 
service standards and travel demand measures, or other standards established by the county 
congestion management agency for designated roads or highways? 

Less Than Significant Impact – Based on the estimated trip generation, approximately 2-3  average roundtrips 
per day (ADT), the local circulation system will continue to operate at an acceptable LOS “C” or better. No 
conflicts with any congestion management program or City roadway operation standards are forecast to result 
from implementation of the proposed project. 

c) Result in a change in air traffic patterns, including either an increase in traffic levels or a change in 
location that results in substantial safety risks? 

No Impact – There are no airports or landing strips within two miles of the project area.  No potential exists for 
this project to cause a change in air traffic patterns or that could increase safety risks of airport operations. No 
mitigation is required. 

d) Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous intersections) 
or incompatible uses (e.g., farm equipment)? 

Less Than Significant Impact – The proposed project does not propose any specific modifications to any 
roadways. The City maintains Arrowhead Lake Road in the vicinity of the project site. No adverse effect 
regarding traffic hazards is forecast to occur if the proposed project is implemented. No mitigation is required. 

e) Result in inadequate emergency access? 

Less Than Significant Impact – During construction of the proposed solar facilities at the project site, solar 
facility related construction activities are far enough removed from the roadway that the project would not 
cause a significant impact on the roadway during construction.  Emergency access to the immediate area and 
through the area on the local circulation system would be maintained without implementing any mitigation 
measures. 

f) Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian 
facilities, or otherwise decrease the performance or safety of such facilities? 

No Impact – There are no public transit, bicycle or pedestrian facilities on adjacent roadways within the project 
area.  The proposed project has no potential to conflict with adopted policies, plans or programs related to 
alternative means of transportation.  Regardless, installation and operation of the solar facilities will not have 
any conflict with alternative transportation policies in place at this time.  No mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XVII.  UTILITIES AND SERVICE SYSTEMS: 
Would the project: 

a) Exceed wastewater treatment requirements of 
the applicable Regional Water Quality Control 
Board? 

X 

b) Require or result in the construction of new 
water or wastewater treatment facilities or 
expansion of existing facilities, the construction of 
which could cause significant environmental 
effects? 

X 

c) Require or result in the construction of new 
stormwater drainage facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

X 

d) Have sufficient water supplies available to 
serve the project from existing entitlements and 
resources, or are new or expanded entitlements 
needed? 

X 

e) Result in a determination by the wastewater 
treatment provider which serves or may serve the 
project that it has adequate capacity to serve the 
project's projected demand in addition to the 
provider's existing commitments? 

X 

f) Be served by a landfill(s) with sufficient 
permitted capacity to accommodate the project's 
solid waste disposal needs? 

X 

g) Comply with federal, state, and local statutes 
and regulations related to solid waste? 

X 

SUBSTANTIATION: 

a) Exceed wastewater treatment requirements of the applicable Regional Water Quality Control Board? 

Less Than Significant Impact – The only wastewater generated from the project will be the surface runoff 
during construction and following construction.  Mitigation is required in Section IX to ensure no substantial 
degradation of surface runoff will occur. With implementation of these measures, the proposed project will not 
exceed any treatment requirements of the Regional Board. 

b) Require or result in the construction of new water or wastewater treatment facilities or expansion of 
existing facilities, the construction of which could cause significant environmental effects? 

No Impact –This project will require minimal amounts of water and not generate any wastewater. Water is 
available at the project site and there will be no need to construct new water facilities. No mitigation is 
required. 

c) Require or result in the construction of new stormwater drainage facilities or expansion of existing 
facilities, the construction of which could cause significant environmental effects? 
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Less Than Significant Impact – The proposed solar facilities site could theoretically generate stormwater runoff. 
If excess runoff occurs from the project area, it would be delivered to a retention basin located at the northeast 
end of the solar facility adjacent to the Mojave River channel.  The stormwater would be retained here and 
percolated to the aquifer beneath the project site. These drainage facilities would require excavation of a 
shallow basin at the northeast end to handle the future volume of stormwater runoff, if necessary.  No 
significant adverse environmental effects have been identified from implementing this onsite stormwater 
management system. 

d) Have sufficient water supplies available to serve the project from existing entitlements and resources, 
or are new or expanded entitlements needed? 

Less Than Significant Impact – The District estimates that water consumption will be as follows: a small 
volume of water will be required to wash the solar panels, estimated to be about 2,500 gallons per year, or 
approximately 0.008 acre-foot per year.  As discussed in the Hydrology/Water Quality section of this Initial 
Study, the additional pumping of far less than one acre-foot of water per year for onsite dust and facility 
management will not cause an adverse effect on the District’s water resources.  No new or expanded water 
entitlements will be needed.  No mitigation is required. 

e) Result in a determination by the wastewater treatment provider which serves or may serve the project 
that it has adequate capacity to serve the project's projected demand in addition to the provider's 
existing commitments? 

No Impact – The project area does not presently have a wastewater treatment collection system or treatment 
provider and the project will not require any wastewater treatment capacity.  No potential exists to adversely 
impact a wastewater treatment provider.  No mitigation is required. 

f) Be served by a landfill(s) with sufficient permitted capacity to accommodate the project's solid waste 
disposal needs? 

Less Than Significant Impact – The project site does not presently generate any solid waste. Removal of 
vegetation during clearing and grading is estimated to generate up to approximately 50 cubic yards of green 
waste that will be recycled through a green waste composting facility in the Victor Valley. Once in operation, it 
is estimated that the project will generate less than one 40-cubic yard dumpster of waste per month.  The 
Victorville Sanitary Landfill is operated by San Bernardino County.  It has a design capacity of 83.2 million 
cubic yards.  It is permitted to receive up to 3,000 tons per day and presently receives approximately 780 tons 
per day. For calculation purposes one cubic yard of waste is estimated to weigh about 1,500 lbs, or 0.75 ton. 
This Landfill has an estimated closure date of October 2047. The proposed project will generate an estimated 
30 tons of waste per month, or 360 tons per year. This equates to an estimated increase in daily waste 
disposal demand of 0.03% and is not considered to represent a significant impact to the Victorville Sanitary 
Landfill. The City has suggested that the District contract with Advance Disposal for trash services during 
construction and operation of the proposed project.  The District will coordinate waste disposal at the site with 
Advance Disposal if the project is implemented. 

g) Comply with federal, state, and local statutes and regulations related to solid waste? 

No Impact – The proposed Project will comply with all regulations and all material that can be recycled will be 
recycled and only residual waste will be disposed of at the County’s Victorville Sanitary Landfill.  No adverse 
impact is anticipated and no mitigation is required. 
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Potentially 
Significant Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant Impact 

No Impact or 
Does Not Apply 

XVIII. MANDATORY FINDINGS OF 
SIGNIFICANCE: 

a) Does the project have the potential to degrade 
the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, 
cause a fish or wildlife population to drop below 
self-sustaining levels, threaten to eliminate a plant 
or animal community, reduce the number or 
restrict the range of a rare or endangered plant or 
animal or eliminate important examples of the 
major periods of California history or prehistory? 

X 

b) Does the project have impacts that are 
individually limited, but cumulatively con-
siderable? ("Cumulatively considerable" means 
that the incremental effects of a project are 
considerable when viewed in connection with the 
effects of past projects, the effects of other 
current projects, and the effects of probable 
future projects)? 

X 

c) Does the project have environmental effects 
which will cause substantial adverse effects on 
human beings, either directly or indirectly? 

X 

SUBSTANTIATION: 

a) Does the project have the potential to degrade the quality of the environment, substantially reduce the 
habitat of a fish or wildlife species, cause a fish or wildlife population to drop below self-sustaining 
levels, threaten to eliminate a plant or animal community, reduce the number or restrict the range of a 
rare or endangered plant or animal or eliminate important examples of the major periods of California 
history or prehistory? 

Less Than Significant With Mitigation Incorporated – A site biology study verifies that there will be no biological 
resources impacted by the proposed project.  No mitigation is required to ensure that the proposed project will 
not substantially degrade the quality of the environment, substantially reduce the habitat of fish or wildlife 
species, cause a fish or wildlife populations to drop below self-sustaining levels, threaten to eliminate a plant 
or animal community or reduce the number or restrict the range of a rare or endangered plant or animal. The 
cultural resources evaluation concluded that the project site does not contain any known important cultural 
resources, but to ensure that any accidentally exposed subsurface cultural resources are properly handled, 
contingency mitigation measures will be implemented.  With incorporation of project mitigation measure all 
biology and cultural resource impacts will be reduced to a less than significant level. 

b) Does the project have impacts that are individually limited, but cumulatively considerable? 
("Cumulatively considerable" means that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects of other current projects, and the 
effects of probable future projects)? 

Less Than Significant With Mitigation Incorporated – The project has five (5) potential impacts which are 
individually limited, but may be cumulatively considerable.  These are: air quality, cultural resources, hazards 
and hazardous materials, hydrology and water quality, and noise. The project is not considered growth-
inducing, as defined by State CEQA Guidelines (http://ceres.ca.gov/ceqa/guidelines/).  As discussed in 
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Section VII Greenhouse Gas Emissions, the project will result in emissions of the GHG CO2 as a byproduct of 
combustion of gasoline and diesel fuel in construction equipment, construction worker commute trips, in 
addition to a minimal increase of CO2 emissions associated with the production of electricity to serve the 
project.  Furthermore, the project’s operational emissions of criteria pollutants will be less than the MDAQMD 
regional operational thresholds, and the project is consistent with the measures identified by MDAQMD. 
Mitigation is identified to address cumulative emission effects within the MDAB, which is non-attainment for 
ozone and particulates.  The project’s contribution to global climate change is not considered cumulatively 
considerable. The project will implement best management practices to control degradation of water quality 
and noise and to control accidental releases of hazardous materials. Mitigation measures to ensure 
construction noise levels do not exceed acceptable levels within the project area are provided. Lastly, the 
project is consistent with the applicable City General Plan and roadways will operate at an acceptable level of 
service at full buildout; thus, the project will not contribute to cumulatively considerable impacts with respect to 
circulation.  With implementation of identified mitigation measures, potential cumulative impacts of the 
proposed project will be controlled to a less than cumulatively considerable level. 

c) Does the project have environmental effects which will cause substantial adverse effects on human 
beings, either directly or indirectly? 

Less Than Significant With Mitigation Incorporated – The project will achieve long-term community goals by 
reducing the District’s demand for electricity. The short-term impacts associated with the project, which are 
mainly construction-related impacts, are less than significant with mitigation, and the proposed project is 
compatible with long-term environmental protection.  The potentially significant adverse effects on humans 
include: air quality, hazards and hazardous materials, hydrology and water quality, noise and circulation. 
Mitigation measures have been identified to prevent these potential impacts from having a significant impact 
on humans. 

Conclusion 

This document evaluated all CEQA issues contained in the latest Initial Study Checklist form. The evaluation 
determined that either no impact or less than significant impacts would be associated with the issues of 
aesthetics, agriculture and forestry resources, greenhouse gases, land use and planning, mineral resources, 
population and housing, public services, recreation, transportation and utilities and services.  The issues of air 
quality, cultural resources, geology and soils, hazards and hazardous materials, hydrology and water quality, 
and noise require the implementation of mitigation measures to reduce project specific and cumulative 
impacts to a less than significant level. The required mitigation has been included in this Initial Study to 
reduce impacts for these issues to a less than significant impact level. 

Based on the findings in this Initial Study, the Lake Arrowhead Community Services District proposes to adopt 
a Mitigated Negative Declaration (MND) for the Solar Photovoltaic Project. A Notice of Intent to Adopt a 
Mitigation Negative Declaration (NOI) will be issued for this project by the District.  The Initial Study and NOI 
will be circulated for 30 days of public review and comment.  At the end of the 30-day review period, a final 
MND package will be prepared and it will be reviewed by the District for possible adoption at a future Board 
meeting, the date for which has yet to be determined.  If you or your agency comments on the MND/NOI for 
this project, you will be notified about the meeting date in accordance with the requirements in Section 
21092.5 of CEQA (statute). 

57 



 
 

 
 
 
 
 
 
 

 

SUMMARY OF MITIGATION MEASURES 

Aesthetics 

I-1 The District shall install a low height vegetation barrier on the southern boundary of the solar facility 
that will shield nearby residences from visual access to the facility, but not eliminate scenic views 
north of the project site.  This “hedge” or vegetation buffer shall be planted prior to initiating 
construction of the solar facility and shall be irrigated using District provided well water. It shall be 
maintained at a maximum height of six feet. 

I-2 Night lighting will be located and shielded so as to avoid creating a nuisance to nearby residents. 
Light from onsite security and safety lighting shall not spill off the solar facility site onto adjacent 
residences or other light sensitive uses.  A maximum change in light at the nearest residence of 0.5 
foot candle shall be used as the threshold of significance. 

Air Quality 

III-1 Fugitive Dust Mitigation Measures: 
• Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 
• Prepare a high wind dust control plan and implement plan elements and terminate soil 

disturbance when winds exceed 25 mph. 
• Stabilize previously disturbed areas if subsequent construction is delayed. 
• Water exposed surfaces and haul roads 3 times/day. 
• Cover all stock piles with tarps. 
• Replace ground cover in disturbed areas quickly. 
• Reduce speeds on unpaved roads to less than 15 mph. 
• Minimize the time that trenches or other excavations are left exposed. 
• Identify proper compaction for backfilled soils in construction specifications. 

Prior to initiating ground disturbance activities, the District shall incorporate the above measures and 
any other fugitive dust control measures into a dust control plan and submit it to MDAQMD. 

III-2 The District shall erect a sign with the following dimensions prior to the commencement of 
construction: A minimum 48 inch in height by 96 inch width; the sign shall be located within 50 feet of 
each project site entrance; text shall meet minimum text height (identified below); text shall be black 
on a whit background on one inch A/C laminated plywood board; lower edge of the sign shall be 
between six and seven feet above grade; text shall include the contact name of the responsible 
official for the site and a local or toll-free number that is accessible 24 hours per day; and text shall be 
arranged as follows: 

“Site Name (four inch text) 
Project Name/Project Number (four inch text) 
IF YOU SEE DUST COMING FROM (four inch text) 
THIS PROJECT CALL: (four inch text) 
Contact Name, PHONE NUMBER XXXXXXXX (six inch text) 
If you do not receive a response, Please Call (three inch text) 
The MDAQMD at 1-800-635-4617 (three inch text)” 

III-3 Additional fugitive dust measures: 

• A water truck shall be used to maintain moist disturbed surfaces and actively spread water during 
visible fugitive dust emissions.  For projects with exposed sand or fines deposits (and for projects 
that expose such soils through earthmoving), chemical stabilization or covering with a stabilizing 
layer of gravel will be required to eliminate visible dust/sand from sand/fines deposits. 
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• All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four feet of height 
or the top of all perimeter fencing.  The owner/operator shall maintain the wind fencing as needed 
to keep it intact and remove windblown dropout.  This wind fencing requirement may be 
superseded by local ordinance, rule or project-specific biological mitigation prohibiting wind 
fencing. 

• All maintenance and access vehicular roads and parking areas shall be stabilized with chemical, 
gravel or asphaltic pavement sufficient to eliminate visible fugitive dust from vehicular travel and 
wind erosion.  Actions must be taken to prevent project-related trackout onto paved surfaces, and 
clean any project-related trackout within 24 hours.  All other earthen surfaces within the project 
area shall be stabilized by natural or irrigated vegetation, compaction, chemical or other means 
sufficient to prohibit visible fugitive dust from wind erosion. 

Biological Resources 

IV-1 Within 14 days prior to the initiation of any grading or clearing activities, a subsequent Western 
Burrowing Owl Survey shall be performed to confirm that burrowing owls have not occupied any 
portion of the site.  In the event that a portion of the site has been occupied by the burrowing owl, the 
survey biologist in consultation with the California Department of Fish and Wildlife shall establish no 
disturbance areas around the burrow and related foraging area to ensure that no impacts to the 
burrowing owl occur.  The subsequent survey will comply with the survey protocols established by the 
California Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

IV-2 Within 30 days prior to the initiation of any grading or clearing activities, pre-construction surveys shall 
be conducted to determine the absence of special status species (including arroyo toad, Mohave 
ground squirrel, and desert kit fox) within the project impact areas. If special status species, burrows, 
dens, nests, or sign are found within project impact areas, these areas shall be clearly delineated and 
avoided with the establishment of a non-disturbance zone or other avoidance measures as 
determined in coordination with the California Department of Fish and Wildlife and U.S. Fish and 
Wildlife Service.  Where avoidance is infeasible, the District shall coordinate with the California 
Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

IV-3 The removal of potential nesting vegetation of native bird species shall be conducted outside of the 
nesting season (February 1 to August 31), if feasible.  Regardless of the nesting season, prior to any 
vegetation removal, a qualified biologist shall conduct a nesting bird survey of potentially suitable 
nesting vegetation or substrate on the entire solar project site.  Surveys shall be conducted no more 
than three days prior to scheduled vegetation removal.  If active nests are identified, the biologist shall 
establish buffers around the vegetation or ground substrate containing the active nest (500 feet for 
raptors and 200 feet for non-raptors).  The vegetation or ground substrate containing the active nest 
shall not be removed, and no grading shall occur within the established buffer until a qualified biologist 
has determined that the nest is no longer active.  If clearing is not conducted within three days of a 
negative survey, the nesting survey must be repeated to confirm the absence of nesting birds. 

Cultural Resources 

V-1 If buried cultural material is discovered during any earth-moving operations associated with the 
Project, all work in that area should be halted or diverted until a qualified archaeologist can evaluate 
the nature and significance of the finds.  Any resources of significance shall be managed in 
accordance with pertinent professional standards for such resource.  If human remains are 
discovered the County Coroner shall be contacted to appropriately manage any such remains. 

Geology and Soils 

VI-1 To manage both seismic and liquefaction hazards at the project site, the District shall implement the 
recommended seismic design criteria and measures provided in the project geology report, 
reproduced here as Appendix 5. 

59 



 

 

• All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four feet of height 
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portion of the site.  In the event that a portion of the site has been occupied by the burrowing owl, the 
survey biologist in consultation with the California Department of Fish and Wildlife shall establish no 
disturbance areas around the burrow and related foraging area to ensure that no impacts to the 
burrowing owl occur.  The subsequent survey will comply with the survey protocols established by the 
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avoided with the establishment of a non-disturbance zone or other avoidance measures as 
determined in coordination with the California Department of Fish and Wildlife and U.S. Fish and 
Wildlife Service.  Where avoidance is infeasible, the District shall coordinate with the California 
Department of Fish and Wildlife and U.S. Fish and Wildlife Service. 

IV-3 The removal of potential nesting vegetation of native bird species shall be conducted outside of the 
nesting season (February 1 to August 31), if feasible.  Regardless of the nesting season, prior to any 
vegetation removal, a qualified biologist shall conduct a nesting bird survey of potentially suitable 
nesting vegetation or substrate on the entire solar project site.  Surveys shall be conducted no more 
than three days prior to scheduled vegetation removal.  If active nests are identified, the biologist shall 
establish buffers around the vegetation or ground substrate containing the active nest (500 feet for 
raptors and 200 feet for non-raptors).  The vegetation or ground substrate containing the active nest 
shall not be removed, and no grading shall occur within the established buffer until a qualified biologist 
has determined that the nest is no longer active.  If clearing is not conducted within three days of a 
negative survey, the nesting survey must be repeated to confirm the absence of nesting birds. 

Cultural Resources 

V-1 If buried cultural material is discovered during any earth-moving operations associated with the 
Project, all work in that area should be halted or diverted until a qualified archaeologist can evaluate 
the nature and significance of the finds.  Any resources of significance shall be managed in 
accordance with pertinent professional standards for such resource.  If human remains are 
discovered the County Coroner shall be contacted to appropriately manage any such remains. 

Geology and Soils 

VI-1 To manage both seismic and liquefaction hazards at the project site, the District shall implement the 
recommended seismic design criteria and measures provided in the project geology report, 
reproduced here as Appendix 5. 
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VI-2 Stored backfill material shall be covered with water resistant material during periods of heavy 
precipitation to reduce the potential for rainfall erosion of the material.  If covering is not feasible, then 
measures such as the use of straw bales or sand bags shall be used to capture and hold eroded 
material on the project site for future cleanup. 

VI-3 Excavated areas shall be properly backfilled and compacted.  Paved areas disturbed by this project 
will be repaved in such a manner that roadways and other disturbed areas are returned to as near the 
pre-project condition as is feasible. 

VI-4 All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with water or soil binders 
twice a day or more frequently if fugitive dust is observed migrating from the site within which the 
water facilities are being installed. 

VI-5 The length of trench which can be left open at any given time will be limited to that needed to 
reasonable perform construction activities.  This will serve to reduce the amount of backfill stored 
onsite at any given time. 

VI-6 The District shall identify any additional BMPs to ensure that the discharge of surface water does not 
cause erosion downstream of the discharge point.  This shall be accomplished by reducing the energy 
of any site discharge through an artificial energy dissipator or equivalent device.  If any substantial 
erosion or sedimentation occurs, any erosion or sedimentation damage shall be restored to pre-
discharge conditions immediately following an erosive event.  Restoration shall consist of repairing the 
onsite erosion by recontouring the eroded area and providing additional protection to prevent a similar 
event in the future. 

Hazards and Hazardous Materials 

VIII-1 All spills or leakage of petroleum products during construction activities will be remediated in 
compliance with applicable state and local regulations regarding cleanup and disposal of the 
contaminant released.  The contaminated waste will be collected and disposed of at an appropriately 
licensed disposal or treatment facility.  This measure will be incorporated into the SWPPP prepared 
for the Project development. 

Hydrology and Water Quality 

IX-1 The District shall prepare and implement a construction Storm Water Pollution Prevention Plan 
(SWPPP). The plan shall identify the best management practices (BMPs) that will be used for the 
project site to minimize the potential for accidental releases of any chemicals or materials on the site 
that could degrade water quality, including solid waste and require that any spills be cleaned-up, 
contaminated material properly disposed of and the site returned to pre-discharge condition, or in full 
compliance with regulatory limits for the discharged material. The portion of the SWPPP that 
addresses erosion and related sediment discharge shall specify the percentage of pollutant removal 
from discharges that is proposed to be achieved. At a minimum, BMPs shall be designed to achieve 
60 percent removal of sediment and other pollutants from runoff generated by disturbed sites during 
construction. 

Noise 

XII-1 Construction activities shall be limited to the hours of 7 a.m. to 7 p.m. on Monday through Friday, and 
between 9 a.m. to 6 p.m. on Saturday, and shall be prohibited on Sundays and federal holidays 
except during documented emergencies. 

XII-2 All construction vehicles and fixed or mobile equipment shall be equipped with properly operating and 
maintained sound attenuating devices such as mufflers. 
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FIGURE 1 
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FIGURE 2 
Site Location 
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FIGURE 3 
Aerial Photo of Proposed Hesperia Farm Site 
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FIGURE 4a 
Streetview Photo of Proposed LACSD Solar Facility Site (before development) 
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FIGURE 4b 
Streetview Photo of Proposed LACSD Solar Facility Site (after development) 
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FIGURE 4c 
Aerial Photo of the LACSD Solar Facility Site (before development) 
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FIGURE 4d 
Aerial Photo of the LACSD Solar Facility Site (after development) 
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METEOROLOGY CLIMATE 

The climate of the Victor Valley, technically called an interior valley subclimate of Southern 
California's Mediterranean-type climate, is characterized by hot summers, mild winters, 
infrequent rainfall, moderate afternoon breezes, and generally fair weather. The clouds and fog 
that form along the Southern California coastline rarely extend across the mountains to 
Victorville and surrounding high desert communities. The most important local weather pattern 
is associated with the funneling of the daily onshore sea breeze through El Cajon Pass into the 
upper desert to the northeast of the heavily developed portions of the Los Angeles Basin. This 
daily airflow brings polluted air into the area late in the afternoon from late spring to early fall. 
This transport pattern creates both unhealthful air quality as well as destroying the scenic vistas 
of the mountains surrounding the Victor Valley. 

The low annual humidity, moderate temperature swings, very low rainfall and frequent breezy 
conditions are typical of California’s “Upper Desert” subclimate. Most years do not see 
temperatures drop below about 20°F or above about 105°F. Occasionally, however, there are 
some very hot temperatures over 105°F with a record high of 113°F in 1995, and some colder 
temps down to a record low of -1°F in December, 1949. 

The Victor Valley is located in a transition area between the semi-arid conditions of the Los 
Angeles Basin and the completely arid portions of the Mojave Desert. The Valley's location in 
the "rainshadow" of the San Gabriel Mountains further enhances its dryness. Rainfall averages 
around 6 inches per year .with light to moderate rain falling on only 10 days per year. Because 
of Southern California's location on the edge of the mid-latitude storm track, a shift in the jet 
stream aloft of a few hundred miles north or south can mean the difference between a year with 
twice the annual average rainfall and one with drought conditions where less than one-half of the 
normal rainfall is observed. The project area area may occasionally experience a light winter 
snowfall (1-2 inches per year), but temperatures do not remain cold enough for the snow to stay 
on the ground for very long. 

Winds blow primarily from south to north and from west to east in response to the regional 
pattern of airflow from the cool ocean to the heated interior. A large portion of the airflow 
across the proposed project area therefore has its origin in more developed areas of the Los 
Angeles Basin. Over 50 percent of all airflow derives from a narrow sector from south through 
west. These winds are moderately strong, averaging from 8-12 mph, but become light and 
variable at night with about 10 percent of all hours almost complete calm. Afternoon winds may, 
at times, exceed 20 mph and begin to pick up fine dust and other loose material. 

The wind distribution is an important atmospheric parameter because it controls both the initial rate 
of pollutant dispersal near the source as well as the ultimate regional trajectory of air pollution. 
These prevailing winds provide a vehicle for visible smog to be transported from the South Coast 
Air Basin through the mountain passes to the Mojave Desert Air Basin (MDAB). The rapid 
daytime heating of the lower air leads to convective activity. This exchange of upper air tends to 
accelerate surface winds during the warm part of the day when convection is at a maximum. During 
the winter, the rapid cooling of the surface layers at night retards this exchange of momentum which 
often results in calm winds. 



In addition to winds which govern the horizontal dispersion of locally generated emissions, vertical 
temperature structure controls the depth through which pollutants can be mixed. The strong surface 
heating by day in the Mojave Desert usually creates a vertical temperature distribution that 
decreases rapidly with height (unstable). At night, especially in winter, cool air settles in low-lying 
areas and forms shallow radiation-induced temperature inversions (stable) that may temporarily 
restrict the dispersion of low-level pollutant emissions. Such inversions "burn off" rapidly after 
sunrise. The elevated subsidence/marine inversions that create major air quality problems in coastal 
environments are rarely observed in the desert. When they do form, their bases are from 6 - 8,000 
feet mean sea level and thus do not impede vertical dispersion. The low-level radiation inversions, 
however, play an important role in limiting the dispersive capacity of the local airshed from late 
evening to the next morning. Because they burn off rapidly in the morning, their importance to the 
dispersion of air contaminants is limited to localized effects. 
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AIR QUALITY SETTING 

AMBIENT AIR QUALITY STANDARDS (AAQS) 

In order to gauge the significance of the air quality impacts of the proposed Johnson Road Park 
project, those impacts, those impacts, together with existing background air quality levels, must 
be compared to the applicable ambient air quality standards. These standards are the levels of air 
quality considered safe, with an adequate margin of safety, to protect the public health and 
welfare. They are designed to protect those people most susceptible to further respiratory 
distress such as asthmatics, the elderly, very young children, people already weakened by other 
disease or illness, and persons engaged in strenuous work or exercise, called "sensitive 
receptors." Healthy adults can tolerate occasional exposure to air pollutant concentrations 
considerably above these minimum standards before adverse effects are observed. Recent 
research has shown, however, that chronic exposure to ozone (the primary ingredient in 
photochemical smog) may lead to adverse respiratory health even at concentrations close to the 
ambient standard. 

National AAQS were established in 1971 for six pollution species with states retaining the option 
to add other pollutants, require more stringent compliance, or to include different exposure 
periods. The initial attainment deadline of 1977 was extended several times in air quality 
problem areas like Southern California. In 2003, the Environmental Protection Agency (EPA) 
adopted a rule, which extended and established a new attainment deadline for ozone for the 
year 2021. Because the State of California had established AAQS several years before the 
federal action and because of unique air quality problems introduced by the restrictive dispersion 
meteorology, there is considerable difference between state and national clean air standards. 
Those standards currently in effect in California are shown in Table 1. Sources and health 
effects of various pollutants are shown in Table 2. 

The Federal Clean Air Act Amendments (CAAA) of 1990 required that the U.S. Environmental 
Protection Agency (EPA) review all national AAQS in light of currently known health effects. 
EPA was charged with modifying existing standards or promulgating new ones where 
appropriate. EPA subsequently developed standards for chronic ozone exposure (8+ hours per 
day) and for very small diameter particulate matter (called "PM-2.5"). New national AAQS 
were adopted in 1997 for these pollutants. 

Planning and enforcement of the federal standards for PM-2.5 and for ozone (8-hour) were 
challenged by trucking and manufacturing organizations. In a unanimous decision, the U.S. 
Supreme Court ruled that EPA did not require specific congressional authorization to adopt 
national clean air standards. The Court also ruled that health-based standards did not require 
preparation of a cost-benefit analysis. The Court did find, however, that there was some 
inconsistency between existing and "new" standards in their required attainment schedules. Such 
attainment-planning schedule inconsistencies centered mainly on the 8-hour ozone standard. 
EPA subsequently agreed to downgrade the attainment designation for a large number of 
communities to “non-attainment” for the 8-hour ozone standard. 

P13-022 Johnson Road Park 4 



Ambient Air Quality Standards 

Averaging California Standards 1 National Standards 2 

Pollutant 
Time Concentration 3 Method 4 Primary 3·

5 Secondary 3•
6 Method 7 

1 Hour 0.09 ppm (180 µglm3
) -

Ozone (03) 
Ultraviolet Same as Ultraviolet 

8 Hour 0.070 ppm (137 µg/m3
) 

Photometry 
0.075 ppm (147 µg/m3

) 
Primary Standard Photometry 

Respirable 24 Hour 50 µg/m3 150 µg/m3 
Inertial Separation 

Particulate Gravimetric or Same as and Gravimetric 
Annual 

20 µg/m3 
Beta Attenuation Primary Standard Analysis Matter (PM10) Arithmetic Mean -

Fine 24 Hour - - 35 µg/m3 
Inertial Separation 

Particulate 
Same as 

and Gravimetric 

Matter (PM2.5) 
Annual 

12 µg/m3 Gravimetric or 
15 µg/m3 

Primary Standard 
Analysis 

Arithmetic Mean Beta Attenuation 

1 Hour 20 ppm (23 mg/m3 ) 35 ppm (40 mg/m3) -

Carbon Non-Dispersive Non-Dispers ive 

Monoxide 8 Hour 9.0 ppm (10 mg/m3 ) Infrared Photometry 9 ppm (10 mg/m3) - Infrared Photometry 

(CO) (NDIR) (NDIR) 
8 Hour 

(Lake Tahoe) 6 ppm (7 mg/m3
) - -

Nitrogen 
1 Hour 0.18 ppm (339 µg/m3

) 100 ppb (188 µg/m3
) -

Gas Phase Gas Phase 

Dioxide (N02)8 Annual Chemiluminescence Same as Chemiluminescence 

Arithmetic Mean 
0.030 ppm (57 µg/m3) 0.053 ppm (100 µg/m

3
) Primary Standard 

1 Hour 0.25 ppm (655 µg/m3
) 75 ppb (196 µg/m3

) -

0 .5 ppm Ultraviolet 

Sulfur Dioxide 3 Hour - -
(1300 µg/m3

) 
Flourescence; 

Ultraviolet 

(SO2)9 Fluorescence 
Spectrophotometry 

24 Hour 0.04 ppm (105 µg/m3
) 

0.14 ppm 
- (Pararosaniline 

(for certain areas)" Method) 

Annual 0.030 ppm 

Arithmetic Mean 
-

(for certain areas)" 
-

30 Day Average 1.5 µg/m3 - -

1.5 µy/1113 High Volume 
Lead10,11 Calendar Quarter - Atomic Absorption 

(for certain areas)" 
Sampler and Atomic 

Same as Absorption 

Rolling 3-Month 
Primary Standard 

Average 
- 0.15 µg/m3 

Visibility Beta Attenuation and 
Reducing 8 Hour See footnote 12 Transmittance N o 

Particles 12 through Filter Tape 

Sulfates 24 Hour 25 µg/m3 Ion Chromatography 
N ational 

Hydrogen 
1 Hour 0.03 ppm (42 µg/m3) 

Ultraviolet 

Sulfide Fluorescence Standards 

Vinyl 
24 Hour 0.01 ppm (26 µg/m3

) 
Gas 

Chloride10 Chromatography 

See footnotes on next page ... 

For more information please call ARB-PIO at (916) 322-2990 C alifornia Air Resources Boal'(! (6/7 /12) 

Table 1 
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I. Califomia standards for ozone. carbon monoxide (except 8-hour Lake Tahoe). sulfur dioxide (1 and 24 hour) . nitrogen dioxide. and 
paniculate matter (PM!0. PM2.5. and visibility reducing pai1icles). are values that are not to be exceeded. All others are not to be 
equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of T itle 1 7 of the 
Califom ia Code of Regulations. 

2. National standards (other than ozone. particulate matter. and those based on annual arithmetic mean) are not to be exceeded more than 
once a y ear. The ozone standard is attained when the fourth highest 8-hour concentration 111easured at e ach site in a ye ar. ave raged over 
three years. is equal to or less than the standard. For PM !0. the 24 hour standard is attained when the expected number of days per 

calendar year with a 24-hour average concentration above 150 ~1g/111
3 

is equal to or le ss than one. For PM2.5. the 14 hom· standard is 

attained when 98 percent of the daily concentrations. averaged over three years. are equal to or less than the standard. Contact the U.S. 
EPA for fu11her clarification and current national policies. 

3. Concentration expresse d first in units in which it was pro1nulg:ated. Equivalent units given in parenthe ses are base d upon a reference 

temperamre of 25°C and a reference presstu·e of 760 ton-. Most measurements of air quality are to be con-ected to a reference 
temperamre of 25°C and a reference pressure of 760 ton-: ppm in this table refers to ppm by volume. or micromoles of pollutant per mole 
of gas. 

4 . Any equivalent 111easure111ent 111ethod which can be shown to the satisfaction of the ARB to give equivalent re_s,ults at or near the level of 
the air quality standard may be used. 

5. National Primmy Standards: The levels of air quality necessa1y . with an adequa te margin of safety to protect the public health. 

6. National Secondmy Standards: The levels of air quality necessa1y to protect the public welfare from any known or anticipated adverse 
effects of a pollutant. 

7. Reference 1uethod as described by the U .S . EPA . An ··equivalent 1ucthod"' of 1neasm·c111cnt 1nay be used but nnist have a '·cons istent 

relationship to the reference method" and must be approved by the U .S. EPA. 

8. To attain the ! -hour national standard. the 3-year average of the annual 98th percentile of th e 1-holll' daily maximum concentrations at 
each site must not exceed 100 ppb. Note that the national ! -hour standard is in units of parts per billion (ppb). Califomia standards are in 
units of parts per million (ppm) . To directly compare the national ! -hour standard to the Califomia standards the units can be conve11ed 

from ppb to ppm. In this case. the national standard of 100 ppb is identical to 0.100 ppm. 

9. On June 2. 2010. a new I-hour SO2 standard was established and the existing 24-hour and annual prima,y standards were revoked. To 

attain the !-hour national standard. the 3-year average of the annual 99th percentile of the 1-hotu' daily maximum concentrations at each 
site must not exceed 75 ppb. The 1971 SO2 national standards (24-hour and ann ual) remain in effect until one year after an area is 

designated for the 2010 standard. except that in areas designated nonattainment for the 1971 standards. the 1971 standards remain in 

effect until implementation plans to attain or maintain the 2010 standards are approved. 

Note that the ! -hour national standard is in units of parts per billion (ppb). California standards are in units of parts per million (ppm). To 
directly compare th e !-hour national standard to the Califom ia standard the m1its can be conve11ed to ppm. In this case. the national 
standard of 75 ppb is identical to 0.075 ppm. 

10. The ARB has identified lead and vinyl chloride as 'toxic air contaminants' with no tlueshold level of exposure for adverse health effects 
detennined. The _,,c action~ allow for the in1plcn1cntation of control n1c asurc _,, at levels bclo,:v the a111bicnt conccua atiou-, specified for 

these pollutants. 

11. The national standard for lead was revised on October 15. 2008 to a rolling 3-month average. The 1978 lead standard ( 1.5 11g/m
3 

as a 
qum1erly average) remains in effect until one year after an area is designated for the 2008 standard. except that in areas designated 
nonattainment for the 1978 standard. the 1978 standard remains in effect until implementation plans to attain or maintain the 2008 
standard are approved. 

12. In 1989. the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard to 
instnune ntal equivalents . which are "e xtin ction of 0 .23 per kilon1eter11 and "e xtinction of 0 .07 per kilon1e ter1

' for the statewide and Lake 
Tahoe Air Basin standards. respectively. 

For mor e infor mation please rail ARB-PIO at (916) 322-2990 California Ah- R esom -ces Board (6/7/12) 

Table 1 (continued) 
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Table 2 
Health Effects of Major Criteria Pollutants 

Pollutants Sources Primary Effects 

Carbon Monoxide  Incomplete combustion of fuels and other  Reduced tolerance for exercise. 
(CO) carbon-containing substances, such as motor 

exhaust. 
 Natural events, such as decomposition of 

organic matter. 

 Impairment of mental function. 
 Impairment of fetal development. 
 Death at high levels of exposure. 
 Aggravation of some heart diseases (angina). 

Nitrogen Dioxide  Motor vehicle exhaust.  Aggravation of respiratory illness. 
(NO2)  High temperature stationary combustion. 

 Atmospheric reactions. 
 Reduced visibility. 
 Reduced plant growth. 
 Formation of acid rain. 

Ozone  Atmospheric reaction of organic gases with  Aggravation of respiratory and 
(O3) nitrogen oxides in sunlight. cardiovascular diseases. 

 Irritation of eyes. 
 Impairment of cardiopulmonary function. 
 Plant leaf injury. 

Lead (Pb)  Contaminated soil.  Impairment of blood function and nerve 
construction. 

 Behavioral and hearing problems in children. 
Fine Particulate Matter  Stationary combustion of solid fuels.  Reduced lung function. 
(PM-10)  Construction activities. 

 Industrial processes. 
 Atmospheric chemical reactions. 

 Aggravation of the effects of gaseous 
pollutants. 

 Aggravation of respiratory and cardio 
respiratory diseases. 

 Increased cough and chest discomfort. 
 Soiling. 
 Reduced visibility. 

Fine Particulate Matter  Fuel combustion in motor vehicles,  Increases respiratory disease. 
(PM-2.5) equipment, and industrial sources. 

 Residential and agricultural burning. 
 Industrial processes. 
 Also, formed from photochemical reactions 

of other pollutants, including NOx, sulfur 
oxides, and organics. 

 Lung damage. 
 Cancer and premature death. 
 Reduces visibility and results in surface 

soiling. 

Sulfur Dioxide  Combustion of sulfur-containing fossil fuels.  Aggravation of respiratory diseases (asthma, 
(SO2)  Smelting of sulfur-bearing metal ores. 

 Industrial processes. 

emphysema). 
 Reduced lung function. 
 Irritation of eyes. 
 Reduced visibility. 
 Plant injury. 
 Deterioration of metals, textiles, leather, 

finishes, coatings, etc. 

Source: California Air Resources Board, 2002. 
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Evaluation of the most current data on the health effects of inhalation of fine particulate matter 
prompted the California Air Resources Board (ARB) to recommend adoption of the statewide 
PM-2.5 standard that is more stringent than the federal standard. This standard was adopted in 
2002. The State PM-2.5 standard is more of a goal in that it does not have specific attainment 
planning requirements like a federal clean air standard, but only requires continued progress 
towards attainment. 

Similarly, the ARB extensively evaluated health effects of ozone exposure. A new state standard 
for an 8-hour ozone exposure was adopted in 2005, which aligned with the exposure period for 
the federal 8-hour standard. The California 8-hour ozone standard of 0.07 ppm is more stringent 
than the federal 8-hour standard of 0.075 ppm. The state standard, however, does not have a 
specific attainment deadline. California air quality jurisdictions are required to make steady 
progress towards attaining state standards, but there are no hard deadlines or any consequences 
of non-attainment. During the same re-evaluation process, the ARB adopted an annual state 
standard for nitrogen dioxide (NO2) that is more stringent than the corresponding federal 
standard, and strengthened the state one-hour NO2 standard. 

As part of EPA’s 2002 consent decree on clean air standards, a further review of airborne 
particulate matter (PM) and human health was initiated. A substantial modification of federal 
clean air standards for PM was promulgated in 2006. Standards for PM-2.5 were strengthened, a 
new class of PM in the 2.5 to 10 micron size was created, some PM-10 standards were revoked, 
and a distinction between rural and urban air quality was adopted. In December, 2012, the 
federal annual standard for PM-2.5 was reduced from 15 g/m3 to 12 g/m3 which matches the 
California AAQS. The severity of the basin’s non-attainment status for PM-2.5 may be increased 
by this action and thus require accelerated planning for future PM-2.5 attainment. 

In response to continuing evidence that ozone exposure at levels just meeting federal clean air 
standards is demonstrably unhealthful, EPA had proposed a further strengthening of the 8-hour 
standard. Draft standards were published. The anticipated future 8-hour standard was 0.065 
ppm. Environmental organizations generally praised this proposal. Most manufacturing, 
transportation or power generation groups opposed the new standard as economically unwise in 
an uncertain fiscal climate. In recognition of the fact that a stronger ozone standard could 
adversely impact employment, that proposal has been placed on indefinite hold. 

Of the standards shown in Table 1, those for ozone (O3), and particulate matter (PM-10) are 
exceeded at times in the Mojave Desert Air Basin (MDAB). They are called “non-attainment 
pollutants.” Because of the variations in both the regional meteorology and in area-wide 
differences in levels of air pollution emissions, patterns of non-attainment have strong spatial and 
temporal differences. 
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BASELINE AIR QUALITY 

Monitoring of air quality in the MDAB is the responsibility of the Mojave Desert Air Quality 
Management District (MDAQMD) headquartered in Victorville, California. The closest 
monitoring station to the project site is in Phelan. That station, however, only monitors ozone. 
The nearest station that monitors the full spectrum of air pollutants is the Victorville Station at 
14306 Park Avenue. Table 4 summarizes the last five years of monitoring data from the 
available data at the Phelan and Victorville monitoring stations. Findings are summarized 
below: 

1. Photochemical smog (ozone) levels frequently exceed standards. The 1-hour state 
standard was violated an average of 26 times a year in the last five years at the 
monitoring station closest to the project site and the 8-hour state standard was violated 
an average of 68 times per year. The Mojave Desert Air Basin does not generate enough 
ozone precursor emissions to substantially affect ozone levels. Attainment of ozone 
standards is most strongly linked to air quality improvements in upwind communities. 

2. PM-10 levels have exceeded the state 24-hour standard on three measurement days 
within the last five years near Victorville. The three times less stringent federal 24 hour-
standard not been exceeded during this period. No significant trend can be seen in 
regards to maximum 24-hour PM-10 concentrations over the most recent years. 

3. PM-10, however, is affected by construction, by unpaved road travel, by open fires 
and/or by agricultural practices. These emissions can be controlled to some extent, and 
are, therefore, components in a respirable range (10-micron diameter) particulate matter 
(PM-10) attainment plan developed by the Mojave Desert AQMD. An attainment plan 
for PM-10 was adopted in July 1995, for designated federal PM-10 non-attainment areas 
in the MDAB. Any project-related PM-10 generation activities require an enhanced level 
of controls consistent with the control measures that are part of that plan. 

4. A fraction of PM-10 is comprised of ultra-small diameter particulates capable of being 
inhaled into deep lung tissue (PM-2.5). Year 2012 showed the lowest maximum 24-hour 
concentration in the past five years. The 24-hour federal standard has not been exceeded 
in the recent past. 

5. More localized pollutants such as carbon monoxide and nitrogen oxides, etc. are 
generally very low near the project site because background levels in the Mojave Desert 
area never exceed allowable levels except perhaps during rare wildfire events such as in 
2010. There is substantial excess dispersive capacity to accommodate localized vehicular 
air pollutants such as NOx or CO without any threat of violating applicable AAQS. 
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Table 3 

Project Area Air Quality Monitoring Summary 2008-2012 
(Days Standards Were Exceeded and Maximum Observed Levels) 

Pollutant/Standard 2008 2009 2010 2011 2012 

Ozone 

1-Hour > 0.09 ppm (S) 32 19 28 29 23 

8-Hour > 0.07 ppm (S) 73 55 57 69 87 

8- Hour > 0.075 ppm (F) 47 35 48 48 47 

Max. 1-Hour Conc. (ppm) 0.130 0.121 0.137 0.124 0.119 

Max. 8-Hour Conc. (ppm) 0.106 0.102 0.114 0.101 0.108 

Carbon Monoxide 

1-Hour > 20. ppm (S) 0 0 0 0 0 

1-Hour > 9. ppm (S, F) 0 0 0 0 0 

Max 1-Hour Conc. (ppm) 1.4 1.8 15.9* 1.9 xx 

Max 8-Hour Conc. (ppm) 1.0 1.1 5.2* 1.5 1.8 

Nitrogen Dioxide 

1-Hour > 0.18 ppm (S) 0 0 0 0 0 

Max 1-Hour Conc. (ppm) 0.074 0.064 0.137 0.075 0.056 

Inhalable Particulates (PM-10) 

24-Hour > 50 g/m3 (S) 2/58 1/61 0/60 0/60 0/xx 

24-Hour > 150 g/m3 (F) 0/58 0/61 0/60 0/60 0/xx 

Max. 24-Hr. Conc. (g/m3) 72. 51 40. 34. 40. 

Ultra-Fine Particulates (PM-2.5) 

24-Hour > 35 g/m3 (F)* 0/56 0/61 0/62 0/48 0/xx 

Max. 24-Hr. Conc. (g/m3) 19. 20. 20. 16. 12. 
xx data not available 
*high wind/wildfire event 

Source: Phelan (ozone only) and Victorville Air Monitoring Station Data Summary. 

data: www.arb.ca.gov/adam/ 
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AIR QUALITY IMPACTS 

STANDARDS OF SIGNIFICANCE 

The proposed project is analyzed as two components. Initially, the solar field will be constructed. 
As funds become available the park, which includes an equestrian center will be built. For 
purposes of analysis, the solar field is assumed to be constructed in 2014 and the park and 
equestrian center in 2015. The park component of the project is expected to generate 
approximately 250 daily trips upon completion. 

The solar field proposes a 1.0-megawatt solar photovoltaic energy generation facility. The 
facility will be automated and not require personnel to be onsite. Occasional visits to the project 
by maintenance and security personnel would be required to do repairs, clean equipment, and 
generally monitor the site. Otherwise, the facility does not generate air quality emissions. The 
sole purpose of the use is to convert solar energy into electricity. Potential air quality impacts to 
the immediate project vicinity would therefore derive almost exclusively during construction of 
the proposed improvements. 

The Mojave Desert AQMD has adopted numerical emissions thresholds as indicators of potential 
impact even if the actual air quality increment cannot be directly quantified. The MDAQMD 
thresholds are as follows: 

Carbon Monoxide (CO) 548 pounds/day 100 tons/year 

Nitrogen Oxides (NOx) 137 pounds/day 25 tons/year 

Sulfur Oxides (SOx) 137 pounds/day 25 tons/year 

Reactive Organic Gases (ROG) 137 pounds/day 25 tons/year 

Particulate Matter (PM-10) 82 pounds/day 15 tons/year 

Particulate Matter (PM-2.5) 82 pounds/day 15 tons/year 

ADDITIONAL INDICATORS 

In its CEQA Handbook (2007), the MDAQMD also states that additional indicators should be 
used as screening criteria to determine the need for further analysis with respect to air quality. 
The additional indicators relevant to this project are as follows: 

 Generates total emissions (direct and indirect) in excess of the MDAQMD thresholds. 

 Generate a violation of any ambient air quality standard when added to the local 
background 

 Creates odors that could be considered a nuisance by any substantial number of people. 
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 Does not conform to applicable attainment or maintenance plans. 

 Emits hazardous or toxic emissions that create an excess cancer risk of more than 10 in a 
million or a non-cancerous health index (HI) or more than 1.0. 

Except in special circumstances, the CEQA Handbook notes that meeting the daily or annual 
emissions thresholds is normally sufficient to demonstrate a less-than-significant impact. 

CONSTRUCTION ACTIVITY IMPACTS 

CalEEMod was developed by the SCAQMD to provide a model by which to calculate both 
construction emissions and operational emissions from a variety of land use projects. It 
calculates both the daily maximum and annual average emissions for criteria pollutants as well as 
total or annual greenhouse gas (GHG) emissions. 

On-site grading and construction equipment emissions for the solar field project were calculated 
utilizing the CalEEMod computer model. Construction crew commuting emissions as well as 
truck trips (deliveries, equipment transport, servicing) to the site were calculated with CalEEMod 
using data from similar projects in the area. 

Although exhaust emissions will result from on and off-site heavy equipment, the exact types 
and numbers of equipment will vary among contractors such that such emissions cannot be 
quantified with certainty. The solar field project was modeled to begin construction in 2014. 
Estimated construction emissions were modeled using CalEEMod2011.1.1 to identify maximum 
daily emissions for each pollutant during each project construction activity. Construction 
emissions include all emissions associated with the construction equipment, worker trips, and on-
road diesel truck traffic including deliveries and equipment transport. The modeled prototype 
construction equipment fleet and schedule is indicated in Table 4. On-road truck mileage for 
solar panel delivery was assumed to begin upon entry to the air basin with a 50 mile one-way trip 
length. Other construction related items such as sand and gravel and equipment delivery were 
assumed to require a 10 mile one-way trip length. 
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Table 4 
Solar Field 

Construction Activity Equipment Fleet 
Phase Name and 
Duration 

Equipment 

1 Dozer 

Site Prep and Grading 
(30 days) 

2 Loader/Backhoes 
2 Graders 
15 workers 
10 truck deliveries per day at 20 miles round trip 
3 Trenchers 
3 Welders 
2 Rough Terrain Forklifts 

PV Installation 1 Generator Set 
(50 days) 2 Loader/Backhoes 

20 workers 
10 truck deliveries per day at 20 miles round trip 
5 truck deliveries at 100 miles round trip (solar panels) 

The park and equestrian center construction duration and equipment fleet are shown in Table 5. 
It is unlikely that the park and equestrian center will be funded at the same time and therefore 
construction for these two sub-areas might be sequential. However, as a worst case estimate, for 
this analysis they were assumed to undergo simultaneous construction. 

Table 5 
Park and Equestrian Center 

Construction Activity Equipment Fleet 

Phase Name and Duration Equipment 

Site Prep (30 days) 3 Dozers 
4 Loader/Backhoes 

Grading (75 days) 

2 Excavators 
1 Dozer 
1 Grader 
2 Loader/Backhoes 

Construction (100 days) 

1 Crane 
3 Forklifts 
1 Generator Set 
1 Welder 
2 Loader/Backhoes 

Paving 
(50 days) 

2 Pavers 
2 Paving Equipment 
2 Rollers 
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Utilizing these indicated equipment fleets as shown in Tables 4 and 5, the following worst case 
daily construction emissions are calculated by CalEEMod and are listed in Table 6. As shown in 
Table 6, peak construction emissions would not exceed MDAQMD significance thresholds. The 
only construction mitigation measure modeled was to water exposed site surfaces at least 3 times 
per day. However, because the MDAQMD emissions guidelines are also based on an annual tons 
per year basis, the emissions were also compared to these thresholds as shown in Table 7. 

Table 6 
Construction Activity Maximum Daily Emissions (pounds/day) 

Activity 
ROG NOx CO SO2 PM-10 PM-2.5 CO2 

2014 Solar Field 

Unmitigated 5.2 39.3 23.9 0.1 10.1 5.2 5,198.2 

w/Fugitive Dust Mitigation* 5.2 39.3 23.9 0.1 5.4 3.2 5,198.2 

2015 Park and Equestrian Center 

Unmitigated 6.1 47.4 29.2 0.1 20.5 12.2 5,606.7 

w/Fugitive Dust Mitigation* 6.1 47.4 29.2 0.1 9.5 6.1 5,606.7 

Thresholds 137 137 548 137 82 82 -
*enhanced fugitive dust control measures provided in Mitigation section of this report 

Source: CalEEMod output in report appendix 

Table 7 
2014 Construction Activity Maximum Annual Emissions (tons/year) 

Activity 
ROG NOx CO SO2 PM-10 PM-2.5 CO2 

2014 Solar Field 

Unmitigated 0.2 1.4 1.0 0.0 0.2 0.2 160.9 

w/Fugitive Dust Mitigation* 0.2 1.4 1.0 0.0 0.2 0.1 160.9 

2015 Park and Equestrian Center 

Unmitigated 0.5 3.3 2.4 0.0 0.8 0.5 379.3 

w/Fugitive Dust Mitigation* 0.5 3.3 2.4 0.0 0.5 0.3 379.3 

Thresholds 25 25 100 25 15 15 -
*enhanced fugitive dust control measures provided in Mitigation section of this report 

Source: CalEEMod output in report appendix 

As with daily emissions, annual construction related emissions are well below their respective 
CEQA significance thresholds. 
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OPERATIONAL IMPACTS 

PARK AND EQUESTRIAN CENTER 

Project uses would generate 250 estimated daily trips. Operational emissions for the proposed 
uses were calculated using CalEEMod2011.1.1. for an assumed project build-out year of 2015. 
Table 8 shows daily operational emissions for the proposed use and Table 9 shows annual 
emissions. 

Table 8 
Daily Park and Equestrian Center Daily Operational Impacts 

Operational Emissions (lbs/day) 
Source ROG NOx CO SO2 PM-10 PM-2.5 CO2 
Mobile 1.4 7.8 12.8 0.0 2.0 0.3 2255.4 
Solid Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Water 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total 1.4 7.8 12.8 0.0 2.0 0.3 2255.4 
MDAQMD Threshold 137 137 548 137 82 82 -
Exceeds Threshold? No No No No No No NA 

Source: CalEEMod Output in Appendix 

Table 9 
Annual Park and Equestrian Center Daily Operational Impacts 

Operational Emissions (lbs/day) 
Source ROG NOx CO SO2 PM-10 PM-2.5 CO2 
Mobile 0.2 1.4 2.3 0.0 0.3 0.1 351.1 
Solid Waste 0.0 0.0 0.0 0.0 0.0 0.0 1.8 
Water 0.0 0.0 0.0 0.0 0.0 0.0 178.2 
Total 0.0 0.0 0.0 0.0 0.0 0.0 531.1 
MDAQMD Threshold 25 25 100 25 15 15 -
Exceeds Threshold? No No No No No No NA 

Source: CalEEMod Output in Appendix 

The project would not cause any operational emissions to exceed their respective MDAQMD 
CEQA significance thresholds. Operational emission impacts are judged to be less than 
significant. 

SOLAR FIELD 

Project generated traffic associated with operations and maintenance activities would be 
minimal. No permanent staff will be based at the project site. Cleaning of solar panels would 
occur occasionally and security personnel would visit the site periodically. As a conservative 
estimate, it was assumed that one light truck could visit the site daily for either cleaning or 
security purposes. 
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EMFAC2011, the California Air Resources Board tool for estimating emissions from on-road 
vehicles, was used to calculate vehicular emissions associated with cleaning and security travel. 
EMFAC2011 emissions calculations were made for a 50 mile round trip distance for a light duty 
truck. Daily operational emissions and associated thresholds and are shown in Table 10 and 
annual emissions are provided in Table 11. 

Table 10 
Operational Activity Emissions (lbs/day) 

Activity 
ROG NOx CO SO2 PM-10 PM-2.5 CO2 

Light Truck 50 miles 

Cleaning and Security 0.02 0.05 0.46 0.00 0.00 0.00 43.63 

MDAQMD Threshold 137 137 548 137 82 82 -

Table 11 provides the annual operational emissions assuming one truck visit every day (365 days 
per year). 

Table 11 
Operational Activity Emissions (tons/year) 

Activity 
ROG NOx CO SO2 PM-10 PM-2.5 CO2 

Light Truck 50 miles 

Cleaning and Security 0.003 0.009 0.084 0.000 0.000 0.000 7.962 

MDAQMD Threshold 25 25 100 25 15 15 -

Operational emissions are less than their respective daily or annual thresholds. 

HAZARDOUS EMISSIONS 

The proposed facility will not result in significant emissions of hazardous air pollutants; 
therefore, an assessment of the potential risk to the population attributable to emissions of 
hazardous air pollutants from the proposed project is not required. The project will not emit 
hazardous emissions or handle hazardous or acutely hazardous materials, substances or waste 
within one-quarter mile of an existing or proposed school. 

ODORS 

Equestrian facilities can be a source of manure odor if proper manure pick-up, storage and 
disposal procedures are not followed. The average horse produces over 50 pounds of stall waste 
per day (Virginia Cooperative Extension, “Horse Manure Management”, 406-208, 2009). 
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This article points out that a minimum separation distance of 200 feet is recommended between 
manure handling activities and any odor-sensitive uses. The pamphlet further recommends that 
composting is by far the optimum treatment method. Composting is essentially managed 
decomposition. Besides odor control, composting has multiple added benefits in killing flies and 
parasites and creating valuable soil amendment. 

The proposed equestrian center includes a composting area that is more than adequately 
separated from any odor-sensitive land uses. The closest outdoor community park facilities are 
planned to be 800 feet from the compost pile. With good manure management practices, the 
proposed equestrian center would not have an adverse odor impact. 
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GREENHOUSE GAS EMISSIONS 

“Greenhouse gases” (so called because of their role in trapping heat near the surface of the 
earth) emitted by human activity are implicated in global climate change, commonly referred to 
as “global warming.” These greenhouse gases contribute to an increase in the temperature of the 
earth’s atmosphere by transparency to short wavelength visible sunlight, but near opacity to 
outgoing terrestrial long wavelength heat radiation in some parts of the infrared spectrum. The 
principal greenhouse gases (GHGs) are carbon dioxide, methane, nitrous oxide, ozone, and water 
vapor. For purposes of planning and regulation, Section 15364.5 of the California Code of 
Regulations defines GHGs to include carbon dioxide, methane, nitrous oxide, 
hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride. Fossil fuel consumption in the 
transportation sector (on-road motor vehicles, off-highway mobile sources, and aircraft) is the 
single largest source of GHG emissions, accounting for approximately half of GHG emissions 
globally. Industrial and commercial sources are the second largest contributors of GHG 
emissions with about one-fourth of total emissions. 

California has passed several bills and the Governor has signed at least three executive orders 
regarding greenhouse gases. GHG statues and executive orders (EO) include AB 32, SB 1368, 
EO S-03-05, EO S-20-06 and EO S-01-07. 

AB 32 is one of the most significant pieces of environmental legislation that California has 
adopted. Among other things, it is designed to maintain California’s reputation as a “national 
and international leader on energy conservation and environmental stewardship.” It will have 
wide-ranging effects on California businesses and lifestyles as well as far reaching effects on 
other states and countries. A unique aspect of AB 32, beyond its broad and wide-ranging 
mandatory provisions and dramatic GHG reductions are the short time frames within which it 
must be implemented. Major components of the AB 32 include: 

 Require the monitoring and reporting of GHG emissions beginning with sources or 
categories of sources that contribute the most to statewide emissions. 

 Requires immediate “early action” control programs on the most readily controlled GHG 
sources. 

 Mandates that by 2020, California’s GHG emissions be reduced to 1990 levels. 

 Forces an overall reduction of GHG gases in California by 25-40%, from business as 
usual, over the next 13 years (by 2020). 

 Must complement efforts to achieve and maintain federal and state ambient air quality 
standards and to reduce toxic air contaminants. 

Statewide, the framework for developing the implementing regulations for AB 32 is under way. 
Additionally, through the California Climate Action Registry (CCAR now called the Climate 
Action Reserve), general and industry-specific protocols for assessing and reporting GHG 
emissions have been developed. GHG sources are categorized into direct sources (i.e. company 
owned) and indirect sources (i.e. not company owned). Direct sources include combustion 
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emissions from on-and off-road mobile sources, and fugitive emissions. Indirect sources include 
off-site electricity generation and non-company owned mobile sources. 

Greenhouse Gas Emissions Significance Thresholds 

In response to the requirements of SB97, the state Resources Agency developed guidelines for 
the treatment of GHG emissions under CEQA. These new guidelines became state laws as part 
of Title 14 of the California Code of Regulations in March, 2010. 

Section 15064.4 of the Code specifies how significance of GHG emissions is to be evaluated. 
The process is broken down into quantification of project-related GHG emissions, making a 
determination of significance, and specification of any appropriate mitigation if impacts are 
found to be potentially significant. At each of these steps, the new GHG guidelines afford the 
lead agency with substantial flexibility. 

Emissions identification may be quantitative, qualitative or based on performance standards. 
CEQA guidelines allow the lead agency to “select the model or methodology it considers most 
appropriate”. The most common practice for infrastructure/combustion GHG emissions 
quantification is to use a computer model such as CalEEMod or EMFAC2011 as was used in the 
ensuing analysis. 

The significance of those emissions then must be evaluated; the selection of a threshold of 
significance must take into consideration what level of GHG emissions would be cumulatively 
considerable. The guidelines are clear that they do not support a zero net emissions threshold. If 
the lead agency does not have sufficient expertise in evaluating GHG impacts, it may rely on 
thresholds adopted by an agency with greater expertise. 

The California Air Resources Board (ARB) has developed an interim significance guideline for 
industrial projects or 7,000 metric tons of CO2-equivalent annual emissions. Solar power 
generation and recreational uses are not strictly an “industrial” process. However, in the absence 
of any adopted significance thresholds, this screening level will be used in the following 
analysis. 

GHG Impact Analysis 

GHG emissions would be potentially significant if the project would: 

 Generate greenhouse gas emissions either directly or indirectly, that may have a 
significant impact on the environment. 

 Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing 
the emissions of greenhouse gases. 
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Construction Activity GHG Emissions 

During project construction, the CalEEMod computer model predicts that the indicated activities 
could generate the following annual emissions shown in Table 12. 

Table 12 
Construction Emissions (Metric Tons CO2(e)) 

Year 2014 160.9 
Year 2015 379.3 
Total 540.2 
30 Year Annual Amortized Rate 18.0 

*CalEEMod Output provided in appendix 

Equipment exhaust also contains small amounts of methane and nitric oxides which are also 
GHGs. Non-CO2 GHG emissions represent approximately a one percent increase in CO2-
equivalent emissions from diesel equipment exhaust. For screening purposes, the temporary 
construction activity GHG emissions were compared to the chronic operational emissions in the 
ARB’s interim thresholds. The screening level operational threshold is 7,000 metric tons (MT) 
of CO2-equivalent (CO2(e)) per year. Worst year construction activities generating a total of 379 
MT CO2(e) annual construction emissions are well below this threshold. 

Operational Activity GHG Emissions 

Park and Equestrian Center 

Operational CO2(e) emissions associated with the proposed park and equestrian center are 
summarized in the CalEEMod output files found in the appendix of this report. Table 13 
provides a summary of these emissions. 

Table 13 
Park and Equestrian Center 
GHG Operational Emissions 

Consumption Source MT CO2(e) tons/year 
Area Sources 0.0 
Energy Utilization 0.0 
Mobile Source 351.1 
Solid Waste Generation 1.8 
Water Consumption 178.2 
Annualized Construction 18.0 
Total 549.1 
Significance Threshold 7,000 
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Solar Field 

Operational travel for cleaning of the panels and security travel will create a very small amount 
of annual CO2, shown to be approximately 8 metric tons of CO2 per year. However, the project 
is GHG positive because it will provide 1.0 MW of energy generation at peak daily output. The 
development of renewable energy resources is an integral component of the California AB-32 
implementation strategy. Project operational GHG impacts are therefore considered positive. 

Net GHG Emissions Displacement (Off-set) 

As designed, the solar field, a 1.0 MW rated plant with a 20% solar capacity factor, would 
annually produce 1,756 megawatt-hour (MW-HR) of electrical energy. The generation of 1 MW-
HR of electricity in California produces an average of 0.331 MT of CO2(e). The off-set created 
by 1,756 MW-HR per year of solar generation would be 577 MT CO2(e). The corresponding 
operational GHG emissions would be approximately 8 metric tons of CO2(e). The net GHG 
benefit for this project would be 569 MT CO2(e) per year. 

The displacement/off-set effect of solar power is enhanced by the fact that the displaced 
generation reduction would likely occur at fossil-fueled power plants that have higher GHG 
emission rates than 0.331 MT per MW-HR. The most highly efficient combined cycle gas-fired 
plant in California generates 0.35 MT per MW-HR. Coal-fired plants in the western United 
States may produce almost 1.0 MT of CO2(e) per MW-HR. Therefore gas turbine or coal-fired 
plants would release from 600 to 1,760 MT of CO2(e) per year without the proposed project. 
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MITIGATION 

CONSTRUCTION EMISSIONS MITIGATION 

Short-term emissions are primarily related to the grading and construction of the project and are 
recognized to be short in duration and without lasting impacts on air quality. With the enhanced 
dust control mitigation measures listed below, construction activity air pollution emissions are 
not expected to exceed MDAQMD CEQA thresholds for any pollutant even if the phases are 
under simultaneous construction. Regardless, the PM-10 non-attainment status of the Mojave 
Desert area requires that Best Available Control Measures (BACMs) be used as required by the 
Mojave AQMD Rule 403. Recommended construction activity mitigation includes: 

Dust Control 

 Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 

 Prepare a high wind dust control plan and implement plan elements and terminate soil 
disturbance when winds exceed 25 mph. 

 Stabilize previously disturbed areas if subsequent construction is delayed. 

 Water exposed surfaces and haul roads 3 times/day. 

 Cover all stock piles with tarps. 

 Replace ground cover in disturbed areas quickly. 

 Reduce speeds on unpaved roads to less than 15 mph. 

 Minimize the time that trenches or other excavations are left exposed. 

 Identify proper compaction for backfilled soils in construction specifications. 
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APPENDIX 

CalEEMod Computer Model Output 
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CalEEMod Version: CalEEMod.2011.1.1 Date: 7/19/2013 

Johnson Rd Park and Equestrian Center 
San Bernardino-Mojave Desert County, Summer 

1.0 Project Characteristics 

1.1 Land Usage 

City Park 46 Acre 

Land Uses Size Metric 

1.2 Other Project Characteristics 
Urbanization Urban Wind Speed (m/s) 2.6 Utility Company Southern California Edison 

Climate Zone 10 Precipitation Freq (Days) 32 

1.3 User Entered Comments 

Project Characteristics -

Land Use -

Construction Phase - Site Prep: 30 days, Grading: 75 days, Construction: 100 days, Paving: 50 days 

Off-road Equipment - Site Prep: 3 Dozers, 4 Loader/Backhoes 

Off-road Equipment - Grading: 2 Excavators, 1 Grader, 1 Dozer, 2 Loader/Backhoes 

Off-road Equipment - Construction: 1 Crane, 3 Forklifts, 1 Gen Set, 2 Loader/Backhoes, 1 Welder 

Off-road Equipment - Paving: 2 Pavers, 2 Paving Equipment, 2 Rollers 
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Trips and VMT - Prep: 18 workers, Grading: 15 workers, Construction: 15 workers, Paving: 15 workers 

Vehicle Trips - 250 trips/day 

Construction Off-road Equipment Mitigation -

2.0 Emissions Summary 

2.1 Overall Construction (Maximum Daily Emission) 

Unmitigated Construction 

2015 6.10 47.35 29.20 0.05 18.30 2.24 20.54 9.94 2.24 12.18 0.00 5,595.24 0.00 0.55 0.00 5,606.73 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year lb/day lb/day 

Mitigated Construction 

2015 6.10 47.35 29.20 0.05 7.28 2.24 9.52 3.88 2.24 6.12 0.00 5,595.24 0.00 0.55 0.00 5,606.73 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year lb/day lb/day 
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2.2 Overall Operational 

Unmitigated Operational 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mobile 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 0.00 2,255.43 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Operational 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mobile 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 0.00 2,255.43 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

3.0 Construction Detail 

3 of 16 



........... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ; ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ..... . 

. ...... .... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ; ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ..... . 
■ I I I I I I I I I ■ I I I I I 

••••••••••• .. ••••••T••••••T'••••••T'••••••T'••••••T'••••••T'••••••T'••••••T'••••••T'•••••••••••••T••••••T'••••••T'••••••T'••••••T'•••••• 

3.1 Mitigation Measures Construction 

Water Exposed Area 

3.2 Site Preparation - 2015 

Unmitigated Construction On-Site 

Off-Road 5.99 47.21 27.70 0.05 2.23 2.23 2.23 2.23 5,413.51 0.54 5,424.75 

Fugitive Dust 18.07 0.00 18.07 9.93 0.00 9.93 0.00 

Total 5.99 47.21 27.70 0.05 18.07 2.23 20.30 9.93 2.23 12.16 5,413.51 0.54 5,424.75 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.2 Site Preparation - 2015 

Mitigated Construction On-Site 

Off-Road 5.99 47.21 27.70 0.05 2.23 2.23 2.23 2.23 0.00 5,413.51 0.54 5,424.75 

Fugitive Dust 7.05 0.00 7.05 3.87 0.00 3.87 0.00 

Total 5.99 47.21 27.70 0.05 7.05 2.23 9.28 3.87 2.23 6.10 0.00 5,413.51 0.54 5,424.75 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.10 0.14 1.50 0.00 0.23 0.01 0.24 0.01 0.01 0.02 181.74 0.01 181.98 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.3 Grading - 2015 

Unmitigated Construction On-Site 

Off-Road 4.02 30.13 21.49 0.04 1.56 1.56 1.56 1.56 3,849.74 0.36 3,857.30 

Fugitive Dust 8.67 0.00 8.67 3.31 0.00 3.31 0.00 

Total 4.02 30.13 21.49 0.04 8.67 1.56 10.23 3.31 1.56 4.87 3,849.74 0.36 3,857.30 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.3 Grading - 2015 

Mitigated Construction On-Site 

Off-Road 4.02 30.13 21.49 0.04 1.56 1.56 1.56 1.56 0.00 3,849.74 0.36 3,857.30 

Fugitive Dust 3.38 0.00 3.38 1.29 0.00 1.29 0.00 

Total 4.02 30.13 21.49 0.04 3.38 1.56 4.94 1.29 1.56 2.85 0.00 3,849.74 0.36 3,857.30 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.4 Building Construction - 2015 

Unmitigated Construction On-Site 

Off-Road 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 2,537.94 0.26 2,543.33 

Total 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 2,537.94 0.26 2,543.33 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.4 Building Construction - 2015 

Mitigated Construction On-Site 

Off-Road 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 0.00 2,537.94 0.26 2,543.33 

Total 2.85 18.38 14.46 0.03 1.12 1.12 1.12 1.12 0.00 2,537.94 0.26 2,543.33 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.5 Paving - 2015 

Unmitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 1,979.14 0.30 1,985.40 

Total 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 1,979.14 0.30 1,985.40 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.5 Paving - 2015 

Mitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 0.00 1,979.14 0.30 1,985.40 

Total 3.31 20.42 13.93 0.02 1.72 1.72 1.72 1.72 0.00 1,979.14 0.30 1,985.40 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.11 1.25 0.00 0.20 0.01 0.20 0.01 0.01 0.02 151.45 0.01 151.65 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

4.0 Mobile Detail 

4.1 Mitigation Measures Mobile 
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Unmitigated 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43 

Mitigated 1.43 7.84 12.83 0.02 1.78 0.24 2.02 0.08 0.24 0.32 2,253.68 0.08 2,255.43 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

4.2 Trip Summary Information 

City Park 249.78 249.78 249.78 533,244 533,244 

Total 249.78 249.78 249.78 533,244 533,244 

Average Daily Trip Rate Unmitigated Mitigated 

Land Use Weekday Saturday Sunday Annual VMT Annual VMT 

4.3 Trip Type Information 

City Park 9.50 7.30 7.30 33.00 48.00 19.00 

Miles Trip % 

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW 

........... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ; ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ..... . 

I 

I I 
5.0 Energy Detail 
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5.1 Mitigation Measures Energy 

NaturalGas 
Unmitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas 
Mitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

5.2 Energy by Land Use - NaturalGas 

Unmitigated 

City Park 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU lb/day lb/day 
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5.2 Energy by Land Use - NaturalGas 

Mitigated 

City Park 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU lb/day lb/day 

6.0 Area Detail 

6.1 Mitigation Measures Area 

Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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6.2 Area by SubCategory 

Unmitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory lb/day lb/day 

Mitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory lb/day lb/day 

7.0 Water Detail 
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7.1 Mitigation Measures Water 

8.0 Waste Detail 

8.1 Mitigation Measures Waste 

9.0 Vegetation 

16 of 16 



CalEEMod Version: CalEEMod.2011.1.1 Date: 7/19/2013 

Johnson Rd Park and Equestrian Center 
San Bernardino-Mojave Desert County, Annual 

1.0 Project Characteristics 

1.1 Land Usage 

City Park 46 Acre 

Land Uses Size Metric 

1.2 Other Project Characteristics 
Urbanization Urban Wind Speed (m/s) 2.6 Utility Company Southern California Edison 

Climate Zone 10 Precipitation Freq (Days) 32 

1.3 User Entered Comments 

Project Characteristics -

Land Use -

Construction Phase - Site Prep: 30 days, Grading: 75 days, Construction: 100 days, Paving: 50 days 

Off-road Equipment - Site Prep: 3 Dozers, 4 Loader/Backhoes 

Off-road Equipment - Grading: 2 Excavators, 1 Grader, 1 Dozer, 2 Loader/Backhoes 

Off-road Equipment - Construction: 1 Crane, 3 Forklifts, 1 Gen Set, 2 Loader/Backhoes, 1 Welder 

Off-road Equipment - Paving: 2 Pavers, 2 Paving Equipment, 2 Rollers 
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Trips and VMT - Prep: 18 workers, Grading: 15 workers, Construction: 15 workers, Paving: 15 workers 

Vehicle Trips - 250 trips/day 

Construction Off-road Equipment Mitigation -

2.0 Emissions Summary 

2.1 Overall Construction 

Unmitigated Construction 

2015 0.47 3.26 2.42 0.00 0.62 0.19 0.81 0.28 0.19 0.47 0.00 378.49 378.49 0.04 0.00 379.30 

Total 0.47 3.26 2.42 0.00 0.62 0.19 0.81 0.28 0.19 0.47 0.00 378.49 378.49 0.04 0.00 379.30 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year tons/yr MT/yr 

Mitigated Construction 

2015 0.47 3.26 2.42 0.00 0.26 0.19 0.45 0.11 0.19 0.30 0.00 378.49 378.49 0.04 0.00 379.30 

Total 0.47 3.26 2.42 0.00 0.26 0.19 0.45 0.11 0.19 0.30 0.00 378.49 378.49 0.04 0.00 379.30 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year tons/yr MT/yr 
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2.2 Overall Operational 

Unmitigated Operational 

Waste 0.00 0.00 0.00 0.00 0.80 0.00 0.80 0.05 0.00 1.80 

Mobile 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Water 0.00 0.00 0.00 0.00 0.00 177.12 177.12 0.01 0.00 178.23 

Total 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.80 527.91 528.71 0.07 0.00 531.11 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------
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2.2 Overall Operational 

Mitigated Operational 

Waste 0.00 0.00 0.00 0.00 0.80 0.00 0.80 0.05 0.00 1.80 

Mobile 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Water 0.00 0.00 0.00 0.00 0.00 177.12 177.12 0.01 0.00 178.23 

Total 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.80 527.91 528.71 0.07 0.00 531.11 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------

3.0 Construction Detail 

3.1 Mitigation Measures Construction 

Water Exposed Area 
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3.2 Site Preparation - 2015 

Unmitigated Construction On-Site 

Off-Road 0.09 0.71 0.42 0.00 0.03 0.03 0.03 0.03 0.00 73.65 73.65 0.01 0.00 73.80 

Fugitive Dust 0.27 0.00 0.27 0.15 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.71 0.42 0.00 0.27 0.03 0.30 0.15 0.03 0.18 0.00 73.65 73.65 0.01 0.00 73.80 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.2 Site Preparation - 2015 

Mitigated Construction On-Site 

Off-Road 0.09 0.71 0.42 0.00 0.03 0.03 0.03 0.03 0.00 73.65 73.65 0.01 0.00 73.80 

Fugitive Dust 0.11 0.00 0.11 0.06 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.09 0.71 0.42 0.00 0.11 0.03 0.14 0.06 0.03 0.09 0.00 73.65 73.65 0.01 0.00 73.80 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.19 2.19 0.00 0.00 2.19 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.3 Grading - 2015 

Unmitigated Construction On-Site 

Off-Road 0.15 1.13 0.81 0.00 0.06 0.06 0.06 0.06 0.00 130.93 130.93 0.01 0.00 131.19 

Fugitive Dust 0.33 0.00 0.33 0.13 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.15 1.13 0.81 0.00 0.33 0.06 0.39 0.13 0.06 0.19 0.00 130.93 130.93 0.01 0.00 131.19 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.3 Grading - 2015 

Mitigated Construction On-Site 

Off-Road 0.15 1.13 0.81 0.00 0.06 0.06 0.06 0.06 0.00 130.93 130.93 0.01 0.00 131.19 

Fugitive Dust 0.13 0.00 0.13 0.05 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.15 1.13 0.81 0.00 0.13 0.06 0.19 0.05 0.06 0.11 0.00 130.93 130.93 0.01 0.00 131.19 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.56 4.56 0.00 0.00 4.57 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

8 of 20 



-----------~------~------~------~------~------~------~------~------~------~------•------~------~------~------~------~------
-----------~------~------~------~------~------~------~------~------~------~------•------~------~------~------~------~------

3.4 Building Construction - 2015 

Unmitigated Construction On-Site 

Off-Road 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33 

Total 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.4 Building Construction - 2015 

Mitigated Construction On-Site 

Off-Road 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33 

Total 0.14 0.92 0.72 0.00 0.06 0.06 0.06 0.06 0.00 115.09 115.09 0.01 0.00 115.33 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 6.08 6.08 0.00 0.00 6.09 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.5 Paving - 2015 

Unmitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22 

Total 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Unmitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.5 Paving - 2015 

Mitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22 

Total 0.08 0.49 0.33 0.00 0.04 0.04 0.04 0.04 0.00 43.08 43.08 0.01 0.00 43.22 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Mitigated Construction Off-Site 

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Worker 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.92 2.92 0.00 0.00 2.92 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

4.0 Mobile Detail 

4.1 Mitigation Measures Mobile 
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Unmitigated 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08 

Mitigated 0.23 1.41 2.25 0.00 0.29 0.04 0.34 0.01 0.04 0.06 0.00 350.79 350.79 0.01 0.00 351.08 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

4.2 Trip Summary Information 

City Park 249.78 249.78 249.78 533,244 533,244 

Total 249.78 249.78 249.78 533,244 533,244 

Average Daily Trip Rate Unmitigated Mitigated 

Land Use Weekday Saturday Sunday Annual VMT Annual VMT 

4.3 Trip Type Information 

City Park 9.50 7.30 7.30 33.00 48.00 19.00 

Miles Trip % 

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW 

........... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ; ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ..... . 

I 

I I 
5.0 Energy Detail 
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5.1 Mitigation Measures Energy 

Electricity 
Mitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas 
Mitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Electricity 
Unmitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas 
Unmitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

■ I I I I I I I I I ■ I I I I I 
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5.2 Energy by Land Use - NaturalGas 

Unmitigated 

City Park 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU tons/yr MT/yr 
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5.2 Energy by Land Use - NaturalGas 

Mitigated 

City Park 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU tons/yr MT/yr 

5.3 Energy by Land Use - Electricity 

Unmitigated 

City Park 0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use kWh tons/yr MT/yr 
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5.3 Energy by Land Use - Electricity 

Mitigated 

City Park 0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use kWh tons/yr MT/yr 

6.0 Area Detail 

6.1 Mitigation Measures Area 

Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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6.2 Area by SubCategory 

Unmitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory tons/yr MT/yr 

Mitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory tons/yr MT/yr 

7.0 Water Detail 
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7.1 Mitigation Measures Water 

Unmitigated 177.12 0.01 0.00 178.23 

Mitigated 177.12 0.01 0.00 178.23 

Total NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

7.2 Water by Land Use 

Unmitigated 

City Park 0 / 54.8081 177.12 0.01 0.00 178.23 

Total 177.12 0.01 0.00 178.23 

Indoor/Outdoor 
Use 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use Mgal tons/yr MT/yr 
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7.2 Water by Land Use 

Mitigated 

City Park 0 / 54.8081 177.12 0.01 0.00 178.23 

Total 177.12 0.01 0.00 178.23 

Indoor/Outdoor 
Use 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use Mgal tons/yr MT/yr 

8.0 Waste Detail 

8.1 Mitigation Measures Waste 

Category/Year 

Unmitigated 0.80 0.05 0.00 1.80 

Mitigated 0.80 0.05 0.00 1.80 

Total NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

tons/yr MT/yr 
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8.2 Waste by Land Use 

Unmitigated 

City Park 3.96 0.80 0.05 0.00 1.80 

Total 0.80 0.05 0.00 1.80 

Waste 
Disposed 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use tons tons/yr MT/yr 

Mitigated 

City Park 3.96 0.80 0.05 0.00 1.80 

Total 0.80 0.05 0.00 1.80 

Waste 
Disposed 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use tons tons/yr MT/yr 

9.0 Vegetation 
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CalEEMod Version: CalEEMod.2011.1.1 Date: 7/19/2013 

Johnson Road Solar 
San Bernardino-Mojave Desert County, Summer 

1.0 Project Characteristics 

1.1 Land Usage 

User Defined Industrial 10 User Defined Unit 

Land Uses Size Metric 

1.2 Other Project Characteristics 
Urbanization Urban Wind Speed (m/s) 2.6 Utility Company Southern California Edison 

Climate Zone 10 Precipitation Freq (Days) 32 

1.3 User Entered Comments 

Project Characteristics -

Land Use - 10 acre solar site 

Construction Phase - Prep and Grade 30 days, PV Install 60 days 

Off-road Equipment - Site Prep and Grade: 1 Dozer, 2 Loader/Backhoes, 2 Graders, 1 Water Truck 

Off-road Equipment - PV Installation: 3 Trenchers, 3 Welders, 1 Gen Set, 2 Loader/Backhoes 

Trips and VMT - 15 workers prep and grade, 20 workers pv install� 
10 vendor trips per day with 20 mile round trip distanc� 
5 truck delivies day during install of pv panels with 100 mile round trip distance 
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Construction Off-road Equipment Mitigation -

2.0 Emissions Summary 

2.1 Overall Construction (Maximum Daily Emission) 

Unmitigated Construction 

2014 5.18 39.31 23.88 0.05 8.24 2.10 10.14 3.34 2.10 5.24 0.00 5,188.60 0.00 0.46 0.00 5,198.20 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year lb/day lb/day 

Mitigated Construction 

2014 5.18 39.31 23.88 0.05 3.49 2.10 5.39 1.32 2.10 3.22 0.00 5,188.60 0.00 0.46 0.00 5,198.20 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year lb/day lb/day 
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2.2 Overall Operational 

Unmitigated Operational 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mobile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Operational 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mobile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

3.0 Construction Detail 
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3.1 Mitigation Measures Construction 

Water Exposed Area 

3.2 Grading - 2014 

Unmitigated Construction On-Site 

Off-Road 4.58 35.55 21.08 0.04 1.76 1.76 1.76 1.76 4,318.89 0.41 4,327.49 

Fugitive Dust 7.79 0.00 7.79 3.31 0.00 3.31 0.00 

Total 4.58 35.55 21.08 0.04 7.79 1.76 9.55 3.31 1.76 5.07 4,318.89 0.41 4,327.49 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Unmitigated Construction Off-Site 

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87 

Worker 0.10 0.13 1.39 0.00 0.20 0.01 0.20 0.01 0.01 0.02 155.07 0.01 155.30 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.33 3.76 2.79 0.01 0.45 0.14 0.59 0.03 0.14 0.17 869.71 0.02 870.17 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.2 Grading - 2014 

Mitigated Construction On-Site 

Off-Road 4.58 35.55 21.08 0.04 1.76 1.76 1.76 1.76 0.00 4,318.89 0.41 4,327.49 

Fugitive Dust 3.04 0.00 3.04 1.29 0.00 1.29 0.00 

Total 4.58 35.55 21.08 0.04 3.04 1.76 4.80 1.29 1.76 3.05 0.00 4,318.89 0.41 4,327.49 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Construction Off-Site 

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87 

Worker 0.10 0.13 1.39 0.00 0.20 0.01 0.20 0.01 0.01 0.02 155.07 0.01 155.30 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.33 3.76 2.79 0.01 0.45 0.14 0.59 0.03 0.14 0.17 869.71 0.02 870.17 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.3 Paving - 2014 

Unmitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 2,384.93 0.43 2,393.99 

Total 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 2,384.93 0.43 2,393.99 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Unmitigated Construction Off-Site 

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87 

Worker 0.13 0.17 1.85 0.00 0.26 0.01 0.27 0.01 0.01 0.02 206.77 0.01 207.06 

Hauling 0.01 0.17 0.06 0.00 0.58 0.01 0.59 0.00 0.01 0.01 32.76 0.00 32.77 

Total 0.37 3.97 3.31 0.01 1.09 0.15 1.25 0.03 0.15 0.18 954.17 0.02 954.70 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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3.3 Paving - 2014 

Mitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 0.00 2,384.93 0.43 2,393.99 

Total 4.81 23.49 18.32 0.03 1.95 1.95 1.95 1.95 0.00 2,384.93 0.43 2,393.99 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

Mitigated Construction Off-Site 

Vendor 0.23 3.63 1.40 0.01 0.25 0.13 0.39 0.02 0.13 0.15 714.64 0.01 714.87 

Worker 0.13 0.17 1.85 0.00 0.26 0.01 0.27 0.01 0.01 0.02 206.77 0.01 207.06 

Hauling 0.01 0.17 0.06 0.00 0.58 0.01 0.59 0.00 0.01 0.01 32.76 0.00 32.77 

Total 0.37 3.97 3.31 0.01 1.09 0.15 1.25 0.03 0.15 0.18 954.17 0.02 954.70 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

4.0 Mobile Detail 

4.1 Mitigation Measures Mobile 
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Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

4.2 Trip Summary Information 

User Defined Industrial 0.00 0.00 0.00 

Total 0.00 0.00 0.00 

Average Daily Trip Rate Unmitigated Mitigated 

Land Use Weekday Saturday Sunday Annual VMT Annual VMT 

4.3 Trip Type Information 

User Defined Industrial 9.50 7.30 7.30 0.00 0.00 0.00 

Miles Trip % 

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW 

........... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ; ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ..... . 
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5.1 Mitigation Measures Energy 

NaturalGas 
Unmitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas 
Mitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 

5.2 Energy by Land Use - NaturalGas 

Unmitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU lb/day lb/day 
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5.2 Energy by Land Use - NaturalGas 

Mitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU lb/day lb/day 

6.0 Area Detail 

6.1 Mitigation Measures Area 

Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category lb/day lb/day 
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6.2 Area by SubCategory 

Unmitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory lb/day lb/day 

Mitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory lb/day lb/day 

7.0 Water Detail 
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7.1 Mitigation Measures Water 

8.0 Waste Detail 

8.1 Mitigation Measures Waste 

9.0 Vegetation 
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CalEEMod Version: CalEEMod.2011.1.1 Date: 7/19/2013 

Johnson Road Solar 
San Bernardino-Mojave Desert County, Annual 

1.0 Project Characteristics 

1.1 Land Usage 

User Defined Industrial 10 User Defined Unit 

Land Uses Size Metric 

1.2 Other Project Characteristics 
Urbanization Urban Wind Speed (m/s) 2.6 Utility Company Southern California Edison 

Climate Zone 10 Precipitation Freq (Days) 32 

1.3 User Entered Comments 

Project Characteristics -

Land Use - 10 acre solar site 

Construction Phase - Prep and Grade 30 days, PV Install 60 days 

Off-road Equipment - Site Prep and Grade: 1 Dozer, 2 Loader/Backhoes, 2 Graders, 1 Water Truck 

Off-road Equipment - PV Installation: 3 Trenchers, 3 Welders, 1 Gen Set, 2 Loader/Backhoes 

Trips and VMT - 15 workers prep and grade, 20 workers pv install� 
10 vendor trips per day with 20 mile round trip distanc� 
5 truck delivies day during install of pv panels with 100 mile round trip distance 
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Construction Off-road Equipment Mitigation -

2.0 Emissions Summary 

2.1 Overall Construction 

Unmitigated Construction 

2014 0.23 1.41 1.00 0.00 0.15 0.09 0.24 0.05 0.09 0.15 0.00 160.51 160.51 0.02 0.00 160.89 

Total 0.23 1.41 1.00 0.00 0.15 0.09 0.24 0.05 0.09 0.15 0.00 160.51 160.51 0.02 0.00 160.89 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year tons/yr MT/yr 

Mitigated Construction 

2014 0.23 1.41 1.00 0.00 0.08 0.09 0.17 0.02 0.09 0.11 0.00 160.51 160.51 0.02 0.00 160.89 

Total 0.23 1.41 1.00 0.00 0.08 0.09 0.17 0.02 0.09 0.11 0.00 160.51 160.51 0.02 0.00 160.89 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Year tons/yr MT/yr 
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2.2 Overall Operational 

Unmitigated Operational 

Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mobile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------
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2.2 Overall Operational 

Mitigated Operational 

Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mobile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Area 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Energy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------
----------- ------~------ ------~------

3.0 Construction Detail 

3.1 Mitigation Measures Construction 

Water Exposed Area 
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-----------~------~------~------~------~------~------~------~------~------~------•------~------~------~------~------~------

-----------~------~------~------~------~------~------~------~------~------~------•------~------~------~------~------~------
-----------~------~------~------~------~------~------~------~------~------~------•------~------~------~------~------~------

3.2 Grading - 2014 

Unmitigated Construction On-Site 

Off-Road 0.07 0.53 0.32 0.00 0.03 0.03 0.03 0.03 0.00 58.75 58.75 0.01 0.00 58.87 

Fugitive Dust 0.12 0.00 0.12 0.05 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.07 0.53 0.32 0.00 0.12 0.03 0.15 0.05 0.03 0.08 0.00 58.75 58.75 0.01 0.00 58.87 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Unmitigated Construction Off-Site 

Vendor 0.00 0.05 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 9.71 9.71 0.00 0.00 9.71 

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.87 1.87 0.00 0.00 1.87 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.05 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.58 11.58 0.00 0.00 11.58 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.2 Grading - 2014 

Mitigated Construction On-Site 

Off-Road 0.07 0.53 0.32 0.00 0.03 0.03 0.03 0.03 0.00 58.75 58.75 0.01 0.00 58.87 

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.07 0.53 0.32 0.00 0.05 0.03 0.08 0.02 0.03 0.05 0.00 58.75 58.75 0.01 0.00 58.87 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Mitigated Construction Off-Site 

Vendor 0.00 0.05 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 9.71 9.71 0.00 0.00 9.71 

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.87 1.87 0.00 0.00 1.87 

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.05 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.58 11.58 0.00 0.00 11.58 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.3 Paving - 2014 

Unmitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14 

Total 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Unmitigated Construction Off-Site 

Vendor 0.01 0.11 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 19.42 19.42 0.00 0.00 19.42 

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.98 4.98 0.00 0.00 4.99 

Hauling 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.89 0.89 0.00 0.00 0.89 

Total 0.01 0.13 0.09 0.00 0.04 0.00 0.04 0.00 0.00 0.00 0.00 25.29 25.29 0.00 0.00 25.30 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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3.3 Paving - 2014 

Mitigated Construction On-Site 

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Off-Road 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14 

Total 0.14 0.70 0.55 0.00 0.06 0.06 0.06 0.06 0.00 64.89 64.89 0.01 0.00 65.14 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

Mitigated Construction Off-Site 

Vendor 0.01 0.11 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 19.42 19.42 0.00 0.00 19.42 

Worker 0.00 0.01 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 4.98 4.98 0.00 0.00 4.99 

Hauling 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.89 0.89 0.00 0.00 0.89 

Total 0.01 0.13 0.09 0.00 0.04 0.00 0.04 0.00 0.00 0.00 0.00 25.29 25.29 0.00 0.00 25.30 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

4.0 Mobile Detail 

4.1 Mitigation Measures Mobile 
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Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

4.2 Trip Summary Information 

User Defined Industrial 0.00 0.00 0.00 

Total 0.00 0.00 0.00 

Average Daily Trip Rate Unmitigated Mitigated 

Land Use Weekday Saturday Sunday Annual VMT Annual VMT 

4.3 Trip Type Information 

User Defined Industrial 9.50 7.30 7.30 0.00 0.00 0.00 

Miles Trip % 

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW 

........... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ...... ; ...... ~ ...... ~ ...... ~ ...... ~ ...... ~ ..... . 

I 

I I 
5.0 Energy Detail 
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5.1 Mitigation Measures Energy 

Electricity 
Mitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas 
Mitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Electricity 
Unmitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas 
Unmitigated 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

■ I I I I I I I I I ■ I I I I I 

------------.------T------r------r------r------r------r------r------r------r------ ■ ------T------r------r------r------r------

■ I I I I I I I I I ■ I I I I I 

------------.------T------r------r------r------r------r------r------r------r------ ■ ------T------r------r------r------r------

5.2 Energy by Land Use - NaturalGas 

Unmitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU tons/yr MT/yr 
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I I I I I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 

I I I I I I 

5.2 Energy by Land Use - NaturalGas 

Mitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Land Use kBTU tons/yr MT/yr 

5.3 Energy by Land Use - Electricity 

Unmitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use kWh tons/yr MT/yr 
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5.3 Energy by Land Use - Electricity 

Mitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use kWh tons/yr MT/yr 

6.0 Area Detail 

6.1 Mitigation Measures Area 

Unmitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 
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6.2 Area by SubCategory 

Unmitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory tons/yr MT/yr 

Mitigated 

Consumer 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Architectural 
Coating 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ROG NOx CO SO2 Fugitive 
PM10 

Exhaust 
PM10 

PM10 
Total 

Fugitive 
PM2.5 

Exhaust 
PM2.5 

PM2.5 
Total 

Bio- CO2 NBio-
CO2 

Total CO2 CH4 N2O CO2e 

SubCategory tons/yr MT/yr 

7.0 Water Detail 
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7.1 Mitigation Measures Water 

Unmitigated 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Category tons/yr MT/yr 

7.2 Water by Land Use 

Unmitigated 

User Defined 
Industrial 

0 / 0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Indoor/Outdoor 
Use 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use Mgal tons/yr MT/yr 
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7.2 Water by Land Use 

Mitigated 

User Defined 
Industrial 

0 / 0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Indoor/Outdoor 
Use 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use Mgal tons/yr MT/yr 

8.0 Waste Detail 

8.1 Mitigation Measures Waste 

Category/Year 

Unmitigated 0.00 0.00 0.00 0.00 

Mitigated 0.00 0.00 0.00 0.00 

Total NA NA NA NA NA NA NA NA 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

tons/yr MT/yr 
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8.2 Waste by Land Use 

Unmitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Waste 
Disposed 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use tons tons/yr MT/yr 

Mitigated 

User Defined 
Industrial 

0 0.00 0.00 0.00 0.00 

Total 0.00 0.00 0.00 0.00 

Waste 
Disposed 

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e 

Land Use tons tons/yr MT/yr 

9.0 Vegetation 
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APPENDIX 2 
BIOLOGICAL RESOURCES 

TOM DODSON & ASSOCIATES 



~10llID I 
-........._ INCORPORATED ~ 

February 01, 2015 

Tom Dodson & Associates 
2150 North Arrowhead Avenue 
San Bernardino, CA 92405 
(909) 882-3612 

RE: GENERAL BIOLOGICAL RESOURCES SURVEY LETTER REPORT 
LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT’S 
HESPERIA FARM ONE-MEGAWATT SOLAR FACILITY PROJECT 

Dear Mr. Dodson, 

In an effort to offset energy consumption, the Lake Arrowhead Community Services District 
(LACSD) proposes to install a 1-megawatt (MW) solar facility project (project), located at 
LACSD’s Hesperia Farm Facility, east of Arrowhead Lake Road, north of Whitehaven Street 
and west of the Mojave River floodplain in the Hesperia area of San Bernardino County, 
California. The total area being considered for the proposed solar field is approximately 5 acres. 
Jericho Systems, Inc. (Jericho) Biologists consulted the relevant literature and databases and 
conducted a site investigation on November 11, 2014. The proposed 5-acre project site was 
surveyed to assess the habitat suitability for sensitive biological resources and to identify the 
potential for project-related impacts to any sensitive biological resources found within and/or 
adjacent to the project footprint.   

The sensitive species documented within the vicinity of the project area and all State and/or 
federally listed species documented within the U.S. Geological Survey – Lake Arrowhead, Apple 
Valley South, Silverwood and Hesperia Quadrangles, were considered in our analysis, including 
the southwestern arroyo toad (Anaxyrus californicus) [ARTO], western burrowing owl (Athene 
cunicularia) [BUOW], desert tortoise (Gopherus agassizii) [DT], and Mohave ground squirrel 
(Spermophilus mohavensis) [MGS]. 

The proposed project is located within the boundary of LACSD’s Hesperia Farm Facility 
approximately 0.25 miles west of the active channel of the Mojave River, one mile south of 
Hesperia Lake, 1.5 miles southwest of the Mojave Water Agency Operations Center, and 2 miles 
north/northwest of the Mojave River Dam, 2.6 miles northeast of Grass Valley Creek and 5 miles 
northeast of the Los Flores Ranch within Section 1 Range 4 west of the U.S. Geological Survey 
(USGS) – Lake Arrowhead, Lake quadrangle, 7.5 Minute Series topographic map (Figures 1-2).  
The surrounding land use consists of agriculture, rural residential, floodway, and undeveloped 
open space. The property is entirely enclosed by chain link security fence. 

108 Orange Street, Suite 10 | Redlands, CA | 92373 (909) 915-5900 | shay@jericho-systems.com 

mailto:shay@jericho-systems.com�
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Methods 

Background information was gathered prior to visiting the project area to obtain information on 
rare and listed plant and animal species’ occurrences in the vicinity. The biological surveyor 
examined the California Native Plant Society’s Electronic Inventory (CNPSEI), 2014 California 
Natural Diversity Data Base (CNDDB), Federal register listings and protocols. In addition, 
standard field guides and texts on sensitive and non-sensitive biological resources were used in 
the identification of species and suitable habitats. These resources provided baseline data 
regarding species’ occurrences within the vicinity of the project.  

On November 11, 2014, Jericho Systems, Inc. biologist Shay Lawrey conducted a field survey 
and included 100 percent coverage of the project area, with special attention focused toward 
sensitive species or those habitats potentially supporting sensitive flora or fauna. Indicators for 
wildlife observations included scat, tracks, burrows, nest, calls, and individual animals. 

Results 

The soils in the project area consist of Cajon-Wasco cool complex, Bryman loamy fine sand, 
Lucerne sandy loam, Riverwash, Victorville sandy loam, and Villa loamy sand. The local 
climatic conditions in the project area are characterized by hot summers, mild winters, infrequent 
rainfall, and dry humidity.  The average annual temperature is 62°F, ranging between 39-112°F.  
The rainy season begins in November and continues through March, with the quantity and 
frequency of rain varying from year to year. The average annual rainfall is approximately 
4.5 inches with a range of 1.1 to 11.2 inches. The rivers and streams in the high desert are dry 
most of the year and surface water is available only at springs and where localized geology 
causes upwelling of the groundwater moving downstream in the Alluvial Aquifer.  

The project site is in a disturbed state as it is mowed routinely and so are the surrounding 
properties.  Sparse patches of re-sprouting vegetation primarily consisted of non-native, invasive 
weeds, including Russian thistle (Salsola tragus) and mustard (Brassica ssp.), but also included 
California buckwheat (Eriogonum faciculatum) and burro bush (Ambrosia dumosa). A robust 
native desert scrub community is found growing adjacent to the southeast of the project site 
consisting of low-growing perennial plants with a few taller shrubs, such as: burrobush creosote 
bush (Larrea tridentata), and buckwheat.   

According to the Mohave ground squirrel (MSG) Partnership Workshop, the project site is 
located outside of the range of the MGS.  The project site is however, located within the range 
of the desert tortoise, a federal and California listed threatened species, but suitable habitat for 
this species does not exist on site because of the long-standing and continued routine mowing 
and because there is a lack of forage or cover for desert tortoise. In addition, the habitat 
conditions on site are also not considered suitable for ARTO because the constituent habitat 
elements required by this species do not occur on site. 

The project site is not mapped within any critical habitat designated by the U.S. Fish and 
Wildlife Service (USFWS).  No sensitive species including ARTO, BUOW, DT, or MGS 
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individuals or sign indicative of their presence were observed. The site is mowed routinely and is 
not suitable for ARTO, DT or MGS, but it is potentially suitable for BUOW. The soils are 
friable and many small mammal burrows of appropriate shape, size, and aspect for burrowing 
owl are also present in the project area.  At the time of survey, no current or historical BUOW 
sign was observed. California ground squirrels and desert cottontail rabbits were the only 
wildlife observed within the project site during the survey. 

Species Background 

 Arroyo Toad 

The ARTO requires slow-moving streams comprised of sandy soils, streamside terraces for 
borrowing, and scattered vegetation for shelter. They inhabit washes, arroyos, and sandy 
riverbanks, riparian areas with willows, oaks, sycamores, and cottonwoods. They are found in 
low-gradient streams and rivers with intermittent and perennial flow in desert drainages and 
coastal ranges. Its environment is created and also maintained by the periodic flooding and 
scouring that disrupt, modify, and alter stream beds; these habitat requirements are highly 
dependent upon hydrologic cycles and flooding (Madden-Smith et al. 2003, p. 3). They occupy a 
range that includes central and southern California and Baja California, Mexico. US Counties in 
which the species is known to occur include: Los Angeles, Monterey, Orange, Riverside, San 
Bernardino, San Diego, Santa Barbara, and Ventura.  They are active from the first substantial 
rains from January to March, through August or September. Mating and egg-laying is usually 
triggered by an increase in air and water temperature and occur largely in very shallow, quiet, 
and low-flow streams. They are not territorial but are known to remain near breeding grounds 
throughout the course of their lives. In 1994, the USFWS listed the ARTO as an endangered 
species under the Endangered Species. Urban development, agricultural conversion, road 
maintenance and construction, recreational activities, and drought initially comprised threats 
pertaining to habitat loss. 

While affecting habitat permanently and ongoing for many years, the original threats have 
proven to be of less concern in recent years and do not threaten the existence of the ARTO and 
its habitat. Efforts have been made to remove nonnative plant species and introduced species 
from ARTO habitats.  As required by law, USFWS re-examined the status of the ARTO in its 
existing range and determined that ARTO is no longer in danger of extinction within its current 
range. While the species abundance had decreased in some rivers and streams in which it 
occupied at the time of listing, the number of areas in which it occupies now has increased— 
mostly due to increased survey efforts. On March 27, 2014, the USFWS announced a 12-month 
finding on a petition to reclassify the arroyo toad from endangered to threatened. This 12-month 
period will be utilized to review all available resources and information, including public input, 
to make a reasonable ruling to reclassify its status to threatened. Link to proposed rule: 
https://federalregister.gov/a/2014-06665. 

Occupied ARTO habitat is documented approximately 1 mile south of the project site. 

 Arroyo Toad Critical habitat 

The proposed project is located approximately 1.25 miles north of Unit 22 of critical habitat 

https://federalregister.gov/a/2014-06665�
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designated by the USFWS for ARTO.  Unit 22 is located in the Upper Mojave River Basin in 
San Bernardino County. Essential areas in Unit 22 include portions of the Mojave River, the 
West Fork of the Mojave River, Horsethief and Little Horsethief Creeks, Grass Valley Creek, 
and adjacent uplands in the upper Mojave River Basin. The unit is approximately 6,328 ac (2,561 
ha) and consists of three subunits: 22a, 22b, 22c. 22a encompasses the Rancho Las Flores 
Planned Community (Rancho Las Flores) and neighboring Las Flores Ranch. All three subunits 
contain the primary constituent elements of low-gradient sandy stream segments that support 
shallow breeding pools and adjacent upland areas for foraging and open areas for movement by 
ARTO.  Summit Valley, which encompasses the lower portions of Horsethief Creek and the 
West Fork of the Mojave River, is a broad, flat, alluvial valley that supports a substantial arroyo 
toad population. According to the listing, protecting the upland alluvial habitats and maintaining 
adequate stream flows in this unit would make it the most suitable desert unit for long-term 
arroyo toad populations. The presence of exotic species and grazing, residential development, 
flood control activities and recreational activity may make special management in this area 
necessary. The project site does not contain the primary constituent elements for ARTO 

 Burrowing Owl 

Burrowing owl are considered by the California Department of Fish and Wildlife (CDFW) a 
Species of Special Concern and are protected by the State, as well as federally under the 
Migratory Bird Treaty Act. This species has historically occurred throughout the regional 
vicinity of the project.  No BUOW individuals or signs including feathers, scat, and castings 
were observed during the survey.  No suitable burrows or burrow surrogates were observed 
during the survey.  The site contains marginally suitable habitat for BUOW nesting and/or 
foraging. 

 Desert tortoise 

Desert tortoise are listed both State and federally as a Threatened species and are protected as 
such under the federal Endangered Species Act (ESA) and the California Endangered Species 
Act (CESA).  Additionally, the U.S. Fish and Wildlife Service (USFWS) has designated critical 
habitat for this species, throughout its range.  The historic range of the DT includes the Apple 
Valley area and much of the Mojave Desert. No DT individuals or signs including burrows and 
scat were observed during the survey.  The site does not contain suitable habitat for DT. 

 Mohave ground squirrel 

Mojave ground squirrel are a State listed Threatened species that are protected under CESA. The 
habitat assessment for MGS included a pedestrian field assessment, review of reported 
occurrences of the MGS in the region (CNDDB 2014), and adherence to CDFW's criteria for 
assessing potential impacts to the MGS. The criteria questions are as follows: 

1. Is the site within the range of the MGS?; 
2. Is there native habitat with a relatively diverse shrub component?; and 
3. Is the site surrounded by development and therefore isolated from potentially occupied 

habitat? 
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The project site is outside of the historic range of the MGS and outside of the MGS Conservation 
Area set forth in the West Mojave Plan (U.S. Bureau of Land Management 2005). 

Conclusions 

Based on the site survey and literature review DT, ARTO and MGS are considered absent from 
the project area and there is no risk of the project resulting in a “taking” of these species.  No 
other sensitive species were observed during survey and none are expected to occur within the 
project area.  The project site and immediate surrounding areas have been subject to ongoing 
disturbance, including routine mowing, and no native habitat that could potentially support these 
species exists within the project area. 

Although, no BUOW sign or individuals were found at the time of survey, the project site does 
contain marginally suitable burrowing owl habitat.  Due to the presence of marginally suitable 
burrowing owl habitat, the California Department of Fish and Wildlife (CDFW) will require, at a 
minimum, an additional survey within 14-days prior to ground disturbing activities in the 
undeveloped areas that support suitable habitat for burrowing owl. If during the pre-construction 
survey, a burrowing owl is detected within 300 feet of the construction zone, then coordination 
with the CDFW would be required. 

Please do not hesitate to contact me at 909-915-5900 should you have any questions or require 
further information. 

Sincerely, 

Shay Lawrey, President 
Ecologist/Regulatory Specialist 

Attachments: 
Tables Table 1. CNDDB Sensitive Species Occurrence Information for the Apple Valley 

South, Silverwood and Hesperia Quads 
Figures - Aerial of Project Site with Critical Habitat Overlay 

- Project Site Topographic Map 
Site Photos 



Table 1. CNDDB Sensitive Species Occurrence Information for the Lake Arrowhead,Apple Valley South, Silverwood and Hesperia Quads 

Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Accipiter cooperii Cooper's hawk None/ None G5; S3 Woodland, chiefly of open, interrupted or 
marginal type. Nest sites mainly in riparian 
growths of deciduous trees, as in canyon 
bottoms on river flood-plains; also, live 
oaks. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Anaxyrus californicus arroyo toad Endangered/ 
None 

G2G3; S2S3; 
CDFW: SC 

Semi-arid regions near washes or 
intermittent streams, including valley-
foothill and desert riparian, desert wash, 
etc. Rivers with sandy banks, willows, 
cottonwoods, and sycamores; loose, 
gravelly areas of streams in drier parts of 
range. 

No suitable habitat for this 
species exists within the 
project site.  Occurrence 
potential for this species is 
low. 

Asio otus long-eared owl None/ None G5; S3; 
CDFW: SC 

Riparian bottomlands grown to tall 
willows & cottonwoods; also, belts of live 
oak paralleling stream courses. Require 
adjacent open land productive of mice and 
the presence of old nests of crows, hawks, 
or magpies for breeding. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Athene cunicularia burrowing owl None/ None G4; S2; 
CDFW: SC 

Open, dry annual or perenial grasslands, 
deserts & scrublands characterized by low-
growing vegetation. Subterranean nester, 
dependent upon burrowing mammals, most 
notably, the california ground squirrel. 

Marginally suitable habitat 
occurs on site. Occurrence 
potential for this species is 
moderate. 

Boechera dispar pinyon rock-cress None/ None G3; S2.3; 
CNPS: 2.3 

Joshua tree woodland, pinyon-juniper 
woodland, mojavean desert scrub. 
Granitic, gravelly slopes & mesas. Often 
under desert shrubs which support it as it 
grows.  1200-2400m. 

The project site is outside 
the elevation range for this 
species. Occurrence 
potential for this species 
within the project site is low. 
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Scientific Name Common Name Status Other Habitat Occurrence Potential 
Federal/ 
State 

Listings 

Calochortus palmeri Palmer's mariposa- None/ None G2T2; S2.1; Meadows and seeps, chaparral, lower No suitable habitat for this 
var. palmeri lily CNPS: 1B.2 montane coniferous forest. Vernally moist species exists within the 

places in yellow-pine forest, chaparral.  
600-2245m. 

project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Calochortus Plummer's mariposa- None/ None G3; S3; Coastal scrub, chaparral, valley and No suitable habitat for this 
plummerae lily CNPS: 1B.2 foothill grassland, cismontane woodland, species exists within the 

lower montane coniferous forest. Occurs project site or surrounding 
on rocky and sandy sites, usually of 
granitic or alluvial material.  Can be very 

area.  Occurrence potential 
for this species is low. 

common after fire. 90-1610m. 

Camissonia boothii Booth's evening- None/ None G5T4; S2; Joshua tree woodland, pinyon-juniper No suitable habitat for this 
ssp. boothii primrose CNPS: 2.3 woodland. 900-2400m. species exists within the 

project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Canbya candida white pygmy-poppy None/ None G3; S3.2; Joshua tree woodland, mojavean desert Site is mowed routinely. No 
CNPS: 4.2 scrub. Sandy places.  725-1250m. suitable habitat for this 

species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Chaetodipus fallax pallid San Diego None/ None G5T3; S3; Desert border areas in eastern san diego Suitable habitat occurs on 
pallidus pocket mouse CDFW: SC co. In desert wash, desert scrub, desert site. Occurrence potential for 

succulent scrub, pinyon-juniper, etc. Sandy this species is high. 
herbaceous areas, usually in association 
with rocks or coarse gravel. 

Charina trivirgata rosy boa None/ None G4G5; S3S4 Desert & chaparral from the coast to the No suitable habitat for this 
mojave & colorado deserts. Prefers species exists within the 
moderate to dense vegetation & rocky project site or surrounding 
cover. Habitats with a mix of brushy cover 
& rocky soil such as coastal canyons & 

area.  Occurrence potential 
for this species is low. 

hillsides, desert canyons, washes & 
mountains 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Corynorhinus 
townsendii 

Townsend's big-eared 
bat 

None/ None G4; S2S3; 
CDFW: SC 

Throughout california in a wide variety of 
habitats. Most common in mesic sites. 
Roosts in the open, hanging from walls & 
ceilings. Roosting sites limiting. Extremely 
sensitive to human disturbance. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Deinandra mohavensis Mojave tarplant None/ 
Endangered 

G2G3; S2S3; 
CNPS: 1B.3 

Riparian scrub, chaparral. Low sand bars 
in river bed; mostly in riparian areas or in 
ephemeral grassy areas.  850-1600m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Dendroica petechia 
brewsteri 

yellow warbler None/ None G5T3?; S2; 
CDFW: SC 

Riparian plant associations. Prefers 
willows, cottonwoods, aspens, sycamores, 
& alders for nesting & foraging. Also nests 
in montane shrubbery in open conifer 
forests. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Diadophis punctatus 
modestus 

San Bernardino 
ringneck snake 

None/ None G5T2T3; S2? Most common in open, relatively rocky 
areas. Often in somewhat moist 
microhabitats near intermittent streams. 
Avoids moving through open or barren 
areas by restricting movements to areas of 
surface litter or herbaceous veg. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Emys marmorata western pond turtle None/ None G3G4; S3; 
CDFW: SC 

A thoroughly aquatic turtle of ponds, 
marshes, rivers, streams & irrigation 
ditches, usually with aquatic vegetation. 
Need basking sites and suitable (sandy 
banks or grassy open fields) upland habitat 
up to 0.5 km from water for egg-layin 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 
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Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Haliaeetus 
leucocephalus 

bald eagle Delisted/ 
Endangered 

G5; S2 Ocean shore, lake margins, & rivers for 
both nesting & wintering. Most nests 
within 1 mi of water. Nests in large, old-
growth, or dominant live tree w/open 
branches, especially ponderosa pine. 
Roosts communally in winter. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Helminthoglypta 
taylori 

westfork 
shoulderband 

None/ None G1; S1 Vicinity of the mojave river. Under logs 
and leaves. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Ivesia argyrocoma var. 
argyrocoma 

silver-haired ivesia None/ None G2T2; S2.2; 
CNPS: 1B.2 

Meadows, pebble  plains, upper montane 
coniferous forest. In pebble plains and 
meadows with other rare plants. 1480-
2680m. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Lycium parishii Parish's desert-thorn None/ None G3?; S2S3; 
CNPS: 2.3 

Coastal scrub, sonoran desert scrub. 300-
1000m. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 

Opuntia basilaris var. 
brachyclada 

short-joint beavertail None/ None G5T3; S3; 
CNPS: 1B.2 

Chaparral, joshua tree woodland, 
mojavean desert scrub, pinyon-juniper 
woodland, riparian woodland. Sandy soil 
or coarse, granitic loam.  425-1800m. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 

Pediomelum 
castoreum 

Beaver Dam 
breadroot 

None/ None G3; S2; 
CNPS: 1B.2 

Joshua tree woodland, mojavean desert 
scrub. Sandy soils; washes and roadcuts. 
610-825m. 

Site is mowed routinely. No 
suitable habitat occurs on 
site. Occurrence potential for 
this species is low. 
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Scientific Name Common Name Status Other Habitat 
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Occurrence Potential 
Federal/ Listings 
State 

Phrynosoma blainvillii coast horned lizard None/ None G4G5; S3S4; Frequents a wide variety of habitats, most Site is mowed routinely. 
CDFW: SC common in lowlands along sandy washes Margianlly suitable habitat 

with scattered low bushes. Open areas for occurs on site. Occurrence 
sunning, bushes for cover, patches of loose potential for this species is 
soil for burial, & abundant supply of ants low to moderate. 
& other insects. 

Rana draytonii California red-legged Threatened/ G4T2T3; Lowlands & foothills in or near permanent No suitable habitat for this 
frog None S2S3; CDFW: sources of deep water with dense, shrubby species exists within the 

SC or emergent riparian vegetation. Requires project site or surrounding 
11-20 weeks of permanent water for larval area.  Occurrence potential 
development. Must have access to for this species is low. 
estivation habitat. 

Southern Sycamore Southern Sycamore None/ None G4; S4 This habitat does not exist 
Alder Riparian Alder Riparian within the project site. 
Woodland Woodland 
Streptanthus southern jewel-flower None/ None G2; S2.3; Chaparral, lower montane coniferous No suitable habitat for this 
campestris CNPS: 1B.3 forest, pinyon-juniper woodland. Open, species exists within the 

rocky areas.  600-2790m. project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Taxidea taxus American badger None/ None G5; S4; Most abundant in drier open stages of most Site is mowed routinely. No 
CDFW: SC shrub, forest, and herbaceous habitats, with suitable habitat occurs on 

friable soils. Needs sufficient food, friable site. Occurrence potential for 
soils & open, uncultivated ground.  Preys this species is low. 
on burrowing rodents.  Digs burrows. 

Thamnophis two-striped garter None/ None G3; S2; Coastal california from vicinity of salinas No suitable habitat for this 
hammondii snake CDFW: SC to northwest baja california. From sea to species exists within the 

about 7,000 ft elevation. Highly aquatic, project site or surrounding 
found in or near permanent fresh water. area.  Occurrence potential 
Often along streams with rocky beds and for this species is low. 
riparian growth. 



Scientific Name Common Name Status 
Federal/ 
State 

Other 
Listings 

Habitat Occurrence Potential 

Toxostoma lecontei Le Conte's thrasher None/ None G3; S3; 
CDFW: SC 

Desert resident; primarily of open desert 
wash, desert scrub, alkali desert scrub, and 
desert succulent scrub habitats. Commonly 
nests in a dense, spiny shrub or densely 
branched cactus in desert wash habitat, 
usually 2-8 feet above ground. 

Site is mowed routinely. No 
suitable habitat/vegetation 
occurs on site. Occurrence 
potential for this species is 
low. 

Vireo vicinior gray vireo None/ None G4; S2; 
CDFW: SC 

Dry chaparral; west of desert, in chamise-
dominated habitat; mountains of mojave 
desert, associated with juniper & 
artemesia. Forage, nest, and sing in areas 
formed by a continuous growth of twigs, 
1-5 ft above ground. 

No suitable habitat for this 
species exists within the 
project site or surrounding 
area.  Occurrence potential 
for this species is low. 

Xerospermophilus 
mohavensis 

Mohave ground 
squirrel 

None/ 
Threatened 

G2G3; S2S3 Open desert scrub, alkali scrub & joshua 
tree woodland. Also feeds in annual 
grasslands. Restricted to mojave desert. 
Prefers sandy to gravelly soils, avoids 
rocky areas. Uses burrows at base of 
shrubs for cover. Nests are in burrows. 

The project site is outside 
(south) of the known range 
for this species. Occurrence 
potential for this species is 
low. 
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Project Location 

Figure 1a.  Project Location-Aerial Base 
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Figure 1b.  Project Site in Relationship to ARTO Critical Habitat 

Legend 

ARTO Critical Habitat 
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Photo 1.  Southern Boundary of project site, facing east-northeast. 

Photo 2.  Northern Boundary of project site, facing south. 
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Photo 3. Photo taken facing west-southwest looking across project site. 

Photo 4.  Native desert scrub habitat located outside of and to the south-southeast of the 
Hesperia Farms Facility Property. 

General Biological Resources Report 
LACSD Hesperia Farms Solar Field Project 



APPENDIX 3 
CULTURAL RESOURCES 

TOM DODSON & ASSOCIATES 



) 
CRM TECH 
1016 E. Cooley Drive, Suite A/B 
Colton, CA 92324 

February 2, 2015 

Tom Dodson, President 
Tom Dodson and Associates, Inc. 
2150 North Arrowhead Avenue 
San Bernardino, CA 92405 

Re: Phase I Historical/Archaeological Resources Survey 
Lake Arrowhead Community Services District Hesperia Farm Solar Site 
City of Hesperia, San Bernardino County, California 
CRM TECH Contract No. 2887 

Dear Mr. Dodson: 

At your request, CRM TECH has completed a Phase I cultural resources survey on a proposed solar 
farm site in the City of Hesperia, San Bernardino County, California.  The project area consists of 
Assessor’s Parcel No. 039-701-322, located on the north side of Whitehaven Street and east of 
Arrowhead Lake Road, in the southeast quarter of Section 1, T3N R4W, San Bernardino Baseline and 
Meridian (Figure 1). 

The study is a part of the environmental review process for the proposed solar farm project, as 
required by the Lake Arrowhead Community Services District (LACSD), as the lead agency, 
pursuant to the California Environmental Quality Act (CEQA).  The purpose of the study is to 
provide the LACSD with the necessary information and analysis to determine whether the project 
would cause substantial adverse changes to any “historical resources,” as defined by CEQA, that may 
exist in or around the project area.  

In order to identify such resources, CRM TECH conducted a historical/archaeological resources 
records search, pursued historical background research, contacted Native American representatives, 
and carried out an intensive-level field survey.  This letter presents a brief summary of the methods 
and results of these research procedures, with a full report to follow. 

Records Search 

On January 12, 2015, CRM TECH archaeologist Nina Gallardo, B.A., conducted the historical/ 
archaeological resources records search at the Archaeological Information Center (AIC), San 
Bernardino County Museum, Redlands.  The records search reveals that the project area had not 
been surveyed for cultural resources prior to this study, and no cultural resources had been recorded 
within the project boundaries.  Outside the project area but within a one-mile radius, AIC records 
show 33 previous cultural resources studies on various tracts of land and linear features.  As a result, 
12 historical/archaeological sites and two isolates were previously identified within the one-mile 
radius.  The nearest among these, Site 36-024118, represents the circa 1950s Arrowhead Lake Road, 
located 0.13 mile west of the project area. 

Tel:  909 824 6400        Fax:  909 824 6405 



1000 0 1000 2000 3000 4000 feet 

Figure 1.  Project Area.  (Based on the USGS Apple Valley South, Hesperia, Lake Arrowhead, and Silverwood Lake, 
Calif., 7.5’ [1:24,000] quadrangles, 1980/1996editions) 
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Sincerely, 

Bai “Tom” Tang, M.A. 
Principal, CRM TECH 

Historical Background Research 

Historical background research for this study was conducted by CRM TECH principle investigator/ 
historian Bai “Tom” Tang, M.A., on the basis of published literature in local history and historic 
maps of the Hesperia area, including the U.S. General Land Office’s (GLO) land survey plat maps 
dated 1856-1885 and the U.S. Geological Survey’s (USGS) topographic maps dated 1902-1996.  
None of these sources demonstrates the presence of any notable evidence of human activities within 
or adjacent to the project area throughout the historic period. 

Native American Consultation 

As a part of the research procedures, CRM TECH contacted in writing the State of California Native 
American Heritage Commission and, at the recommendation of the commission, a total of seven 
tribal representatives in the region.  As of this time, the Native American Heritage Commission and 
the Morongo Band of Mission Indians have responded in writing, and neither of them identified any 
specific sites of Native American cultural interest at or near the project location. 

Field Survey 

CRM TECH principle investigator/archaeologist Michael Hogan, Ph.D., conducted the field survey 
of the project area on January 17, 2015, by walking parallel east-west transects spaced 25 meters 
(approximately 80 feet) apart.  At the time of the survey, visibility of the ground surface was poor 
(approximately 20 percent) due to the presence of thick, low-lying vegetation, but rocks on the 
ground, even small ones, were exposed above the vegetation.  Numerous ground squirrel burrows 
were observed on the property during the survey, and the back dirt by these holes was inspected for 
changes in soil color and composition, which might indicate past human activity.  Throughout the 
course of the survey, no evidence of any human activities dating to the prehistoric or historic period 
(i.e., 50 years ago or older) was encountered. 

Conclusion and Recommendation 

In summary, no “historical resources,” as defined by CEQA, were identified within or adjacent to the 
project area throughout the course of this study.  Based on these findings, CRM TECH recommends 
to the LACSD a conclusion that no “historical resources” will be affected by the proposed project. 
No further cultural resources investigation is recommended for the project unless construction plans 
undergo such changes as to include areas not covered by this study. However, if buried cultural 
materials are encountered during the project, all work in that area should be halted or diverted until a 
qualified archaeologist can evaluate the nature and significance of the finds. 

Thank you for this opportunity to be of service. 
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PRELIMINARY GEOTECHNICAL INVESTIGATION 

PROPOSED HESPERIA SOLAR FARM FACILITY 

HESPERIA, CALIFORNIA 

PROJECT NO. 63138.1 

JANUARY 28, 2015 

DRAFT 

Prepared For: 

Lake Arrowhead Community Services District 
27307 State Highway 189 

P.O. Box 700 
Lake Arrowhead, California 92352 

Attention: Mr. Scott Schroder 



January 28, 2015 
DRAFT 

Lake Arrowhead Community Services District Project No. 63138.1 
27307 State Highway 189 
P.O. Box 700 
Lake Arrowhead, California 92352 

Attention: Mr. Scott Schroder 

Subject: Preliminary Geotechnical Investigation, Proposed Hesperia Farm Solar 
Facility, Hesperia, California. 

LOR Geotechnical Group, Inc. is pleased to present this report summarizing our 
geotechnical investigation for the above referenced project. This report was based upon 
a scope of services generally outlined in our proposal letter dated October 10, 2014 and 
other written and verbal communications with you. 

In summary, it is our opinion that the site can be developed from a geotechnical 
perspective, provided the recommendations presented in the attached report are 
incorporated into design and construction. The following executive summary reviews some 
of the important elements of the project, however, this summary should not be solely relied 
upon. 

The subject site is underlain by alluvial soils. The upper 20 feet of soil is loose to medium 
dense, however, given the relatively light loading of a solar array system, pile foundations 
with embedment depths on the order of 6 to 10 feet should be suitable.   

Very low expansive soils and good R-value quality soils were encountered on the site. 
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INTRODUCTION 

During November and December of 2014, a Preliminary Geotechnical Investigation was 
performed by LOR Geotechnical Group, Inc., for an approximately 4.5 acre proposed solar 
facility site, located along the north side of Whitehaven Street, approximately 900 feet east 
of Arrowhead Lake Road in the City of Hesperia, California. The purpose of this 
investigation was to provide a technical evaluation of the geologic setting of the site and 
to provide geotechnical design recommendations for the proposed solar farm facility. The 
scope of our services included: 

• Review of available geotechnical literature, reports, maps, and agency information 
pertaining to the study area; 

• Review of stereoscopic pairs of aerial photographs of the site and surrounding 
region dated 1942 to 2005; 

• Geologic field reconnaissance mapping to verify the areal distribution of earth units 
and significance of surficial features as compiled from documents, literature, and 
reports reviewed; 

• A subsurface field investigation to determine the physical soil conditions pertinent 
to the proposed development; 

• Laboratory testing of selected soil samples obtained during the field investigation; 
• Development of geotechnical recommendations for site grading and foundation 

design; and 
• Preparation of this report summarizing our findings, and providing conclusions and 

recommendations for site development. 

The approximate location of the site is shown on the attached Index Map, Enclosure A-1, 
within Appendix A. 

No plans or maps showing the site, existing conditions, topography or proposed 
improvements were available for our use at the time of our field investigation and 
preparation of this report. We utilized a color aerial photograph that shows the site area as 
it appeared in January of 2009 as a base map for presenting our data. A copy of this base 
map that shows the location of our exploratory borings and is presented as Enclosure A-2, 
within Appendix A. 
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PROJECT CONSIDERATIONS 

Information furnished to this firm indicates that the subject 4.5± acre property will be 
developed as a photovoltaic solar energy facility. Typical foundation systems provided 
indicate the use of galvanized steel pedestals each supported by a 12 to 36 inch diameter 
cast-in-drilled-hole (CIDH) concrete pile. The CIDH concrete piles are typically embedded 
6 to 14 deep. As an alternative, a 4.5 inch diameter galvanized steel tube driven to a depth 
of approximately 7 to 10 feet was provided. Also, recommendations regarding helical pile 
load capacities were given. However, helical pile design must be provided in order to 
calculate the allowable load capacity. 

Although no grading plans were available for our use during this investigation, the 
topography of the site and adjacent areas suggests that site development will entail 
minimal cuts and fills. 

EXISTING SITE CONDITIONS 

The property consists of a roughly square shaped parcel of land located in the 
southeastern portion of the City of Hesperia, California. The site is bounded on the south 
by Whitehaven Street, a dirt roadway, and by vacant natural land on the north and west. 
Similar vacant land with a single family residence is present across Whitehaven Street to 
the south. A monitoring well exists within the southeast portion of the site. Also, a well 
house is present adjacent to the southeast corner of the site on the east. The land adjacent 
to the site on the east is vacant natural land followed by infiltration ponds. 

At the time of our field investigation work, the property was vacant. A light growth of desert 
brush and annual grasses was present. The surface of the site contained an abundant 
amount of animal burrows. A monitoring well is present within the southeast portion of the 
site. No water was present at the time of our investigation. 

AERIAL PHOTOGRAPH REVIEW 

During the course of this study, an analysis of time-sequential stereoscopic aerial 
photograph pairs of the site and surrounding region dating from 1942 to 2005 and on file 
at the San Bernardino County Flood Control and Water Conservation District were 
examined. A complete list of the photographs studied is provided at the end of this report. 
To summarize our review briefly, the site has been used periodically as dry land farming. 
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No adverse geologic features, such as heavy erosion scars or possible fault lineaments, 
were observed on the reviewed photographs. 

SUBSURFACE FIELD INVESTIGATION 

Our subsurface field exploration program was conducted on November 26, 2014 and 
consisted of drilling 5 exploratory borings with a truck-mounted Mobile B-61 drill rig 
equipped with 8-inch diameter hollow stem augers. The borings were extended to depths 
ranging from approximately 6.5 feet to 38 feet below the existing ground surface. The 
approximate locations of our exploratory borings are presented on the enclosed Boring 
Location Map, Enclosure A-2, within Appendix A. 

Logs of the subsurface conditions encountered in the exploratory borings were created by 
an engineering geologist from this firm. Bulk samples of the encountered materials were 
obtained and returned to our geotechnical laboratory in sealed containers for further testing 
and evaluation. Relatively undisturbed samples were obtained at maximum intervals of 5 
feet within our exploratory borings and returned to our laboratory in sealed containers for 
further testing and evaluation. 

A detailed description of the subsurface field exploration program and the boring logs are 
presented in Appendix B. 

LABORATORY TESTING PROGRAM 

Selected soil samples obtained during the field investigation were subjected to laboratory 
testing to evaluate their physical and engineering properties. Laboratory testing included 
moisture content, dry density, laboratory compaction, direct shear, consolidation, sieve 
analysis, sand equivalent, and R-value. 

A detailed description of our laboratory testing program and the test results is presented 
in Appendix C. 

HDR was retained to conduct field resistivity, laboratory thermal resistivity, and corrosion 
testing. Details of their testing, conclusion, and recommendations are provided within their 
soil corrosivity study included within Appendix E. 
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GEOLOGIC CONDITIONS 

Regional Geologic Setting 

The site is situated in the southwestern portion of a large geomorphic province in southern 
California known as the Mojave Desert. The Mojave Desert geomorphic province is 
essentially a wedge shaped alluviated plain of comparatively low relief, containing 
irregularly trending bedrock hills and low mountains. 

The underlying bedrock reportedly consists of crystalline, metamorphic, sedimentary, and 
volcanic rocks. Many of these bedrock units are visible at the surface within the numerous 
small mountain ranges and hills in the area. However, approximately 50 percent of the 
Mojave Desert province is covered with geologically younger surficial sediments of 
alluvium. 

The Mojave Desert province is bounded on the southwest by the San Andreas fault zone 
and on the north by the Garlock fault zone. The eastern boundary of the Mojave Desert 
geomorphic province is not distinct, but gradually converges with the Basin and Range 
geomorphic province east of Death Valley and into Arizona and Nevada. The province is 
broken by many internal, major, but discontinuous faults; predominately trending to the 
northwest and showing remarkable parallelism with the strike of the San Andreas. Most of 
these faults have been active within the last 1.6 million years and many are still considered 
to be active or potentially active. 

No active or potentially active faults are known to exist at the subject site. In addition, the 
site does not lie within a State of California Earthquake Fault Zone (formerly Special 
Studies Zone). The closest known active fault to the subject site is the North Frontal fault, 
located approximately 1.6 kilometers (1 mile) to the east-southeast. A listing of the 
distances to known active faults in relation to the site is given in the Faulting section of this 
report. 

The regional geology of the site and immediate surrounding region as mapped by the 
U.S.G.S. is shown on Enclosure A-3 (Dibblee, 1973). 

Site Geologic Conditions 

The site is underlain by a thick accumulation of alluvium. Erosion of the nearby mountains 
has resulted in the deposition of relatively thick deposits of alluvial materials, which in the 
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past spread across the base of the mountains and into the valley. As encountered in our 
borings, the alluvium is predominately composed of silty sand with minor units of poorly 
graded sand, well graded sand, and sandy silt. In general, the alluvium was typically dry 
to moist and brown in color. At depths greater than 32 feet, the alluvium contained an 
abundant amount of gravel and cobbles which resulted in refusal of the drilling operations 
at depths of approximately 34 to 38 feet. Hydro-consolidation testing of the alluvial soils 
at depths of 5 and 7 feet was conducted. The results of these tests indicate insignificant 
hydro-consolidation characteristics. Detailed results of our laboratory testing in presented 
within Appendix C. 

A detailed description of the subsurface conditions as encountered within our exploratory 
borings is presented on the Boring Logs, within Appendix B. 

Groundwater Hydrology 

Groundwater was not encountered in any of our exploratory borings, nor was any 
groundwater seepage observed during our site reconnaissance of the subject site. 

As previously mentioned, a monitoring well was present at the site. At the time of our 
investigation, no water was present in this well. Data of groundwater measurements taken 
within this well were provided by you. Measurements provided were from 2001, 2012, 
2013, and 2014. The shallowest measurement provided was on January 10, 2012 of 24.4 
feet. The depth of the well was reported to be 57 feet. Several dry measurements were 
recorded including on the most recent measurement provided on August 6, 2014. 

Several wells were located on the online database provided by the California Department 
of Water Resources in the general site area. Data from these wells was limited to one or 
two measurements within each of these wells from 1967 to 1988. Groundwater ranged 
from a depth of approximately 85 feet to 45 below the measuring point elevations of 1,970 
to 1,934 feet above mean sea level. The shallowest groundwater elevation was 1,925 feet 
above mean sea level in a well located approximately 1,000 feet to the south-southwest 
of the site in 1967. The ground surface elevation was reported as 1,940 feet above mean 
sea level. As noted on Enclosure A-1, the elevation of the site is approximately 1,940 feet 
above mean sea level. 

Based on the data above, historically, groundwater may have lied as shallow as 
approximately 25 feet below the existing ground surface. Currently, groundwater lies at a 
depth greater than 57 feet. 
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Mass Movement 

The site lies on a relatively flat surface. The occurrence of mass movement failures, such 
as landslides, rockfalls, or debris flows within such areas is generally not considered 
common and no evidence of mass movement was observed on the site. 

Faulting 

No active or potentially active faults are known to exist at the subject site. In addition, the 
subject site does not lie within a current State of California Earthquake Fault Zone (Hart 
and Bryant, 1997). 

As previously mentioned, the closest known active fault is the North Frontal fault, located 
approximately 1.6 kilometers (1 mile) to the east-southeast. Other nearby known active 
faults include: the Cleghorn fault zone located approximately 10.2 kilometers (6.3 miles) 
to the south; the San Andreas fault zone, located approximately 18.5 kilometers (11.5 
miles) to the southwest; and the Helendale fault, located approximately 25 kilometers (15.6 
miles) to the northeast. 

The North Frontal fault zone of the San Bernardino Mountains is a zone consisting of 
numerous fault segments, many of which have their own names. The primary sense of slip 
is south dipping thrust. This fault seems to be offset (right-laterally) by the Helendale fault. 
It is believed that the North Frontal fault zone is capable of producing an earthquake 
magnitude on the order of 6.0 to 7.1. 

The Cleghorn fault is a left-lateral, steeply north dipping strike-slip fault. There is some 
dispute over the exact nature of the activity of this fault. The reported slip rate of 3 mm/yr 
does not seem to be expressed in the local landscape and the reported Holocene 
displacement and rupture surfaces have been dismissed by some as caused by 
landsliding, not faulting. 

The San Andreas fault is considered to be the major tectonic feature of California, 
separating the Pacific plate and the North American plate. While estimates vary, the San 
Andreas fault is generally thought to have an average slip rate on the order of 24 mm/yr 
and capable of generating large magnitude events on the order of 7.5 or greater. 
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The Helendale fault is a right-lateral strike slip fault. As previously mentioned, this fault 
seems to offset the North Frontal fault. In addition, this fault has been active very recently. 
It is believed that the Helendale fault is capable of producing an earthquake magnitude on 
the order of 6.5 to 7.3. 

Current standards of practice often include a discussion of all potential earthquake sources 
within a 100 kilometer (62 mile) radius. However, while there are other earthquake faults 
within a 100 kilometer (62 mile) radius of the site, none of these are considered as relevant 
to the site as the faults described above, due to their greater distance and/or smaller 
anticipated magnitudes. 

Historical Seismicity 

In order to obtain a general perspective of the historical seismicity of the site and 
surrounding region, a search was conducted for seismic events at and around the area 
within various radii. This search was conducted utilizing the historical seismic search 
program by EPI Software, Inc. (Reeder, 2010). This program conducts a search of a user 
selected cataloged seismic events database, within a specified radius and selected 
magnitudes, and then plots the events onto an overlay map of known faults. For this 
investigation, the database of seismic events utilized by the EPI program was obtained 
from the Southern California Seismic Network (SCSN) available from the Southern 
California Earthquake Center. At the time of our search, the database contained data from 
January 1, 1932 through December 31, 2010. 

In our first search, the general seismicity of the region was analyzed by selecting an 
epicenter map listing all events of magnitude 4.0 and greater, recorded since 1932, within 
a 100 kilometer (62 mile)radius of the site, in accordance with guidelines of the California 
Division of Mines and Geology. This map illustrates the regional seismic history of 
moderate to large events. As depicted on Enclosure A-4, within Appendix A, the site lies 
within a relatively quiet location lying west-northwest of the more active regions associated 
with the North Frontal fault to the east-southeast. Of these events, the closest was a 
magnitude 1.5 located approximately 1 kilometers (0.62 miles) south of the site. 

In the second search, the micro seismicity of the area lying within a 15 kilometer radius of 
the site was examined by selecting an epicenter map listing events on the order of 1.0 and 
greater since 1978. In addition, only the “A” events, or most accurate events were selected. 
Caltech indicates the accuracy of the “A” events to be approximately 1 km. The results of 
this search is a map that presents the seismic history around the area of the site with much 
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greater detail, not permitted on the larger map. The reason for limiting the events to the last 
30± years on the detail map is to enhance the accuracy of the map. Events recorded prior 
the late 1970's are generally considered to be less accurate due to advancements in 
technology. As depicted on this map, Enclosure A-5, the North Frontal fault appears to be 
the source of numerous events. 

Secondary Seismic Hazards 

Other secondary seismic hazards generally associated with severe ground shaking during 
an earthquake include liquefaction, seiches and tsunamis, earthquake induced flooding, 
landsliding and rockfalls, and seismic-induced settlement. 

Liquefact ion: The potential for liquefact ion generally occurs during strong ground 
shaking w ithin granular loose sediments w here the groundw ater is usually less than 
50 feet. As noted during our f ield invest igat ion, the site is underlain by alluvial 
materials w hich are moderately loose to medium dense. In addit ion, historic levels of 
apparently perched groundw ater recorded in the project area are on the order of 24.5 
feet. Given that there is a potential for a strong ground motion seismic event to occur 
during the lifet ime of the proposed development and given the condit ions, the 
susceptibility to liquefaction of the site soils w as assessed by means of the computer 
program LIQUEFY2 (Blake, 1998) and via analysis of our deepest boring, f ield blow 
counts, and laboratory soil data. This assessment w as performed in general 
accordance w ith the Guidelines for Evaluat ing and Mit igat ing Seismic Hazards in 
California, Special Publication 117A (California Geological Survey, 2008). 

The analysis found that there is a potential for signif icant liquefaction at the site. Our 
calculat ions indicated the presence of liquefact ion-prone layers located at depths 
ranging from 24.5 feet to 50 feet below the ground surface. The results of the 
computer program analysis ut ilizing Liquefy2 are presented in Appendix D. 

It should be pointed out that the above liquefact ion calculations w ere performed using 
an earthquake ground motion at the site of 0.728g caused by a 7.1 magnitude seismic 
event and a historic groundw ater level of 24.5 feet below the exist ing ground surface. 
Although the current management and demand of w ater throughout the local 
groundw ater basin w ill likely maintain w ater levels signif icantly below this level, the 
presence of perched groundw ater at shallow depths remains and makes liquefact ion 
a potential during a seismic event. 
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Our data also suggest that possible manifestations of liquefact ion at the site could be 
in the form of total and dif ferential sett lements (see Sett lement sect ion of this report) 
and bearing capacity failures of shallow foundations. The occurrence of lateral spreads 
is considered to be unlikely due to the predominantly flat topography of the project site. 

Seiches/Tsunamis: The potential for the site to be affected by a Tsunami (earthquake 
generated wave) is considered nil due to the absence of any large bodies of water near the 
site. The existing infiltration basins located approximately 425 feet to the east-northeast 
of the site are relatively shallow and are considered to contain water very infrequently. 
Therefore, the potential for the site to be affected by a seiche is considered remote. 

Flooding (Water Storage Facility Failure): Silverwood Lake is a large water storage facility 
located above the site which could possibly rupture during an earthquake and affect the 
site by flooding. In addition, the existing infiltration basins located approximately 425 feet 
to the east-northeast, should they contain water, could possibly rupture during an 
earthquake and affect the site by flooding. Flooding of the site due to failure of either of 
these facilities should be evaluated by the project engineer. 

Seismically-Induced Landsliding: Due to the relatively low relief of the site and surrounding 
region, the potential for landslides to occur at the site is considered nil. 

Rockfalls: No large, exposed, loose or unrooted boulders are present above the site that 
would affect the integrity of the site. 

Seismically-Induced Settlement: Settlement generally occurs within areas of loose, 
granular soils with relatively low density. 

SOILS AND SEISMIC DESIGN CRITERIA (California Building Code) 

Section 1613 of Chapter 16 of the 2013 California Building Code (CBC) contains the 
procedures and definitions for the calculations of the earthquake loads on structures and 
non structural components that are permanently attached to structures and their supports 
and attachments. 

It should be noted that the classification of use and occupancy of all proposed structures 
at the site, and thus design requirements, shall be the responsibility of the structural 
engineer and the building official. 
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CBC Earthquake Design Summary 

The following earthquake design criteria have been formulated for the site utilizing the 
source referenced above. However, these values should be reviewed and the final design 
should be performed by a qualified structural engineer familiar with the region. 

CBC 2013 SEISMIC DESIGN SUMMARY 
Site Location (USGS WGS84) 34.3701,  -117.2463, Risk Category II 

Site Class Definition (Table 1613.3.1(1)) D 

Ss Mapped Spectral Response Acceleration at 0.2s Period, (Figure 1613.3.1(2)) 2.071 

S1 Mapped Spectral Response Acceleration at 1s Period, (Figure 1613.3.3(11)) 0.797 

Fa Short Period Site Coefficient at 0.2s Period, (Table 1613.3.3(11)) 1.0 

Fv Long Period Site Coefficient at 1s Period,(Table 1613.3.3(2)) 1.5 

SMS Adjusted Spectral Response Acceleration at 0.2s Period, (eq .16-37) 2.071 

SM1Adjusted Spectral Response Acceleration at 1s Period, (eq .16-38) 1.195 

SDS Design Spectral Response Acceleration at 0.2s Period,(eq .16-39) 1.381 

SD1 Design Spectral Response Acceleration at 1s Period, (eq .16-40) 0.797 

Seismic Design Category - Short Period (Table 1613.3.5(1)) E 

Seismic Design Category - Long Period (Table 1613.3.5(2)) E 

CONCLUSIONS 

General 

This investigation provides a broad overviewof the geotechnical and geologic factors which 
are expected to influence future site planning and development. On the basis of our field 
investigation and testing program, it is the opinion of LOR Geotechnical Group, Inc. that 
the proposed solar facility is feasible from a geotechnical standpoint, provided the 
recommendations presented in this report are incorporated into design and implemented 
during grading and construction. 

The subsurface conditions encountered in our exploratory borings are indicative of the 
locations explored. The subsurface conditions presented here are not to be construed as 
being present the same everywhere on the site. If conditions are encountered during the 
construction of the project which differ significantly from those presented in this report, this 
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firm should be notified immediately so we may assess the impact to the recommendations 
provided. 

Foundation Support 

Based upon the field investigation and test data, it is our opinion that the upper native soils 
will not, in their present condition, provide uniform and/or adequate support for the 
proposed solar energy structures. Our in-place density and equivalent SPT test data 
indicated variable in-situ conditions of the upper native soils, typically ranging from loose 
to medium dense states. This condition may cause unacceptable differential and/or overall 
settlements upon application of the anticipated foundation loads at the site. 

To provide adequate support for the proposed solar energy structures, we recommend that 
foundations be embedded in more competent alluvial materials that exist beneath depths 
of approximately 6 feet below the original natural grade. 

Geologic Mitigations 

No special geologic mitigation methods are deemed necessary at this time, other than the 
geotechnical recommendations provided in the following sections. 

Seismicity 

Seismic ground rupture is generally considered most likely to occur along pre-existing 
active faults. Since no known faults are known to exist at, or project into the site, the 
probability of ground surface rupture occurring at the site is considered nil. 

Due to the site's close proximity to the fault zones described within, it is reasonable to 
expect a moderately strong ground motion seismic event to occur during the lifetime of the 
proposed development on the site. Large earthquakes could occur on other faults in the 
general area, but because of their lesser anticipated magnitude and/or greater distance, 
they are considered less significant than the faults described herein from a ground motion 
standpoint. 

RECOMMENDATIONS 

Geologic Recommendations 
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No special geologic recommendation methods are deemed necessary at this time, other 
than the geotechnical recommendations provided in the following sections. 

General Site Grading 

It is imperative that no clearing and/or grading operations be performed without the 
presence of a qualified geotechnical engineer. An on-site, pre-job meeting with the owner, 
the developer, the contractor, jurisdictional agency, and geotechnical engineer should 
occur prior to all grading related operations. Operations undertaken at the site without the 
geotechnical engineer present may result in exclusions of affected areas from the final 
compaction report for the project. 

Grading of the subject site should be performed in accordance with the following 
recommendations as well as applicable portions of the California Building Code, and/or 
applicable local ordinances. 

All areas to be graded should be stripped of significant vegetation and other deleterious 
materials. 

Any uncontrolled fills encountered during site preparation should be completely removed, 
cleaned of significant deleterious materials, and may be reused as compacted fill. 

Cavities created by removal of subsurface obstructions should be thoroughly cleaned of 
loose soil, organic matter and other deleterious materials, shaped to provide access for 
construction equipment, and backfilled as recommended in the following Engineered 
Compacted Fill section of this report. 

Initial Site Preparation 

It is our understanding that the site will need minimal preparation prior to the placement of 
the solar array system. Minimal site grading and clearing of all brush and grasses should 
be done before driving/drilling of piles. 

Preparation of Fill Areas 

Prior to placing fill, the surfaces of all areas to receive fill should be scarified to a depth of 
at least 12 inches. The scarified soil should be brought to near optimum moisture content 
and recompacted to a relative compaction of at least 90 percent (ASTM D 1557). 
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Engineered Compacted Fill 

The on-site soils should provide adequate quality fill material, provided they are free from 
organic matter and other deleterious materials. Unless approved by the geotechnical 
engineer, rock or similar irreducible material with a maximum dimension greater than 6 
inches should not be buried or placed in f ills. 

If required, import fill should be inorganic, non-expansive granular soils free from rocks or 
lumps greater than 6 inches in maximum dimension. Sources for import fill should be 
approved by the geotechnical engineer prior to their use. 

Fill should be spread in maximum 8-inch uniform, loose lifts with each lift brought to near 
optimum moisture content, and compacted to a relative compaction of at least 90 percent 
in accordance with ASTM D 1557. 

Based upon the relative compaction of the near surface natural soils determined during this 
investigation and the relative compaction anticipated for compacted native fill soil, we 
estimate a compaction shrinkage factor of approximately 10 to 15 percent. In addition, we 
would anticipate subsidence of approximately 0.20 feet. These values are for estimating 
purposes only, and are exclusive of losses due to stripping or the removal of subsurface 
obstructions. These values may vary due to differing conditions within the project 
boundaries and the limitations of this investigation. Please note that the shrinkage values 
are for the native soils only. Shrinkage should be monitored during construction. If 
percentages vary, provisions should be made to revise final grades or adjust quantities of 
borrow or export. 

Short-Term Excavations 

Following the California Occupational and Safety Health Act (CAL-OSHA) requirements, 
excavations 5 feet deep and greater should be sloped or shored. All excavations and 
shoring should conform to CAL-OSHA requirements.  

Short-term excavations 5 feet deep and greater shall conform to Title 8 of the California 
Code of Regulations, Construction Safety Orders, Section 1504 and 1539 through 1547. 
Based on our exploratory borings, it appears that Type C soil is the predominant type of 
soil on the project and all short-term excavations should be based on this type of soil. 
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Deviation from the standard short-term slopes are permitted using option 4, Design by a 
Registered Professional Engineer (Section 1541.1). 

Slope Construction 

Preliminary data indicates that cut and fill slopes should be constructed no steeper than 
two horizontal to one vertical. Fill slopes should be overfilled during construction and then 
cut back to expose fully compacted soil. A suitable alternative would be to compact the 
slopes during construction, then roll the final slopes to provide dense, erosion-resistant 
surfaces. 

Soil Expansiveness 

The upper materials encountered during this investigation were observed to be mainly 
granular and considered to have a very low expansion potential. Therefore, specialized 
construction procedures to specifically resist expansive soil activity are not anticipated at 
this time. In order to verify this, additional evaluation of on-site and imported soils for their 
expansion potential should be conducted following completion of the grading operation. 

Foundation Design 

Several foundation options for the proposed solar arrays w ere provided to us by you. 
These options include cast-in-place concrete piles, driven galvanized steel tube piles, 
and helical piles. Recommendations for each option are presented in the follow ing 
sect ions. 

Cast-in-Drilled-Hole (CIDH) Concrete Piles 

We have est imated the allow able and ult imate dow nw ard load capacity for cast-in-
drilled-hole concrete piles using tentat ive pier diameters of 1 and 2 feet and pier 
embedment depths of 6, 7, and 8 feet as specif ied by you for typical solar array 
foundations. We have also est imated the allow able and ult imate dow nw ard load 
capacity for cast-in-drilled-hole concrete piles using tentat ive pile diameters of 2 and 
3 feet and pile embedment lengths at 10, 11, 12, 13 and 14 feet as specif ied by you 
for typical drive pile foundations. 
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The results of our calculations are summarized in the follow ing tables: 

ESTIMATED DOWNWARD CAST-IN-PLACE CONCRETE PILE LOAD CAPACITY FOR TYPICAL ARRAY 

FOUNDATION (kips) 

ALLOWABLE 

Pile Diameter 

(Feet) 

Pile Embedment Depth 

6 Feet 7 Feet 8 Feet 

1 4 5 6 

2 14 18 21 

ESTIMATED DOWNWARD CAST-IN-PLACE CONCRETE PILE LOAD CAPACITY FOR TYPICAL DRIVE PIER 

FOUNDATION (kips) 

ALLOWABLE 

Pile Diameter 

(Feet) 

Pile Embedment Depth 

10 feet 11 Feet 12 Feet 13 Feet 14 Feet 

2 27 30 34 37 40 

3 55 61 67 73 79 

An overall factor of safety of 3 was considered in the allowable load capacity computations. 
It should be noted that the load capacity computations are based on end bearing only. 
Piles should be spaced a minimum of 3 pile diameters center to center. Piles spaced 
closer w ill require a load capacity reduction. 

Driven Galvanized Steel Tube Piles 

We have estimated the allowable and ultimate load capacity for driven galvanized steel 
tube piles with a tentative diameter of 4.5 inches and pile embedment depths of 7 and 10 
feet. 
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The results of our calculations are presented in the following table: 

ESTIMATED DOWNWARD DRIVEN GALVANIZED STEEL TUBE PILE LOAD CAPACITY FOR TYPICAL DRIVE 

PIER FOUNDATION (kips) 

ALLOWABLE 

Pile Diameter 

(Feet) 

Pile Embedment Depth 

7 feet 10 Feet 

0.375 1 4 

An overall factor of safety of 3 w as considered in the allow able load capacity 
computations. It should be noted that the load capacity computat ions are based on 
skin frict ion only since the diameter of the pile is small and the end bearing value is 
negligible. 

Helical Piles 

To estimate the allowable and ultimate load capacity of helical piles the following formula 
should be used: 

P = Ó A * Nq * q 

P = The ultimate capacity of the helical screw pile (lbs) 
A = The area of the helical plate (sqft) 
Nq = Bearing capacity factor = 20 for a friction angle of 29 degrees 
q = Soil overburden pressure at the bottom of each plate (psf) 

The allowable load capacity for the helical piles should be equal to the ultimate capacity 
of the helical pile divided by a factor of safety of 3. We can calculate the allowable and 
ultimate load capacity once a helical pile design has been chosen. 

Piles should be spaced a minimum of 3 pile diameters center to center. Piles spaced 
closer w ill require a load capacity reduction. 

It should also be stated that the recommended pier/pile capacit ies w ere est imated 
assuming that no signif icant changes in grade w ill occur w ithin the pier/pile foundation 
area. This means that the top of the pier/piles w ould lie at or very near the current 
grade of the ground surface 
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For preliminary lateral load design of the pier/piles, w e recommend an allow able lateral 
soil bearing pressure of 250 pounds per square foot per foot of depth into alluvial 
materials. The recommended values of lateral soil bearing pressure should be applied 
over the diameter of the pier/pile. We can calculate the shear, movement, and 
deflect ion of the pier/piles after specif ic loading information is provided. 

Aspects such as pier/pile drilling, shaft alignment, and concrete/steel quality control, 
among others, should be closely monitored during construct ion. It is recommended 
that the project geotechnical engineer be present at the t ime of the boring operat ions 
to confirm that the design assumptions have been met during construct ion. Caving, 
part icularly in the upper 15 feet of nat ive soil, may be encountered during drilling. A 
casing or a drilling f luid may be useful to overcome these problems. A maximum 
vert ical shaft misalignment of less than 1 percent, or other criterium established by 
the project civil engineer, should be adhered to. The alignment and cleanliness (the 
later if  drilling f luid is not applied) of the borehole should be inspected prior to pouring 
concrete and/or placing reinforcement steel. To ensure the shaft continuity, the 
volume of poured concrete and the volume of the shaft can be compared for the pile. 
A minimum 28-day concrete strength of 3,000 psi should be utilized for concrete pier 
construction. Concrete test cylinders should be taken to verify the actual concrete 
strength used. 

Sett lement 

Total stat ic sett lement of individual foundations w ill vary depending on the w idth of 
the foundation and the actual load supported. Maximum stat ic sett lement of the 
proposed concrete piers and driven galvanized steel tube piles designed and 
constructed in accordance w ith the preceding recommendations are est imated to be 
on the order of 1 inch and 0.5 inches respectively. Stat ic sett lement of all foundations 
is expected to occur rapidly, primarily as a result of elast ic compression of support ing 
soils as the loads are applied, and should be essentially completed short ly after init ial 
applicat ion of the loads. 

Our evaluation of sett lements of sands due to earthquake shaking for condit ions 
previously stated w ithin the liquefact ion port ion of this report est imated a potential 
total dynamic sett lement of up to 3.73 inches (See Appendix E). 
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Foundation Design - Spread Footing 

Spread foundations may be used in conjunction w ith an engineer compacted f ill mat. 
The use of an engineer compacted f ill mat w ill require the complete removal and 
replacement as engineer compacted f ill of all exist ing loose alluvial materials and any 
undocumented f ill that may be encountered. 

Spread foundations should lie upon a minimum of at least 36 inches of engineered 
compacted f ill. Where remedial grading has not provided this minimum, these areas 
should be further over-excavated to provide this depth. Removals and any over-
excavation should extend outw ard from the foundation a distance equal to the 
excavation depth for a minimum of 5 feet. 

For a square footing w ith minimum dimensions of 12 inches by 12 inches and a depth 
of 12 inches, a maximum soil bearing pressure of 1,500 pounds per square foot (psf) 
for dead plus live loads may be used. This bearing pressure may be increased by 100 
psf for each addit ional foot of w idth, and by 500 psf for each addit ional foot of depth, 
up to a maximum of 4,000 psf. For example, a square foot ing 4 feet by 4 feet w ith 
a depth of 4 feet into competent nat ive materials w ill have an allow able bearing 
pressure of 3,800 psf. 

The values apply to the maximum edge pressure for foundations subjected to 
eccentric loads or overturning. The recommended pressures apply for the total of dead 
plus f requent ly applied live loads, and incorporate a factor of safety of at least 3.0. 
The allow able bearing pressures may be increased by one-third for temporary w ind or 
seismic loading. The resultant of the combined vert ical and lateral seismic loads should 
act w ithin the middle one-third of the foot ing w idth. The maximum calculated edge 
pressure under the toe of foundat ions subjected to eccentric loads or overturning 
should not exceed the increased allow able pressure. Foundations should be setback 
from slopes as detailed in the California Building Code. 

Resistance to lateral loads w ill be provided by passive earth pressure and base frict ion. 
For foot ings bearing against compacted f ill, passive earth pressure may be considered 
to be developed at a rate of 250 pounds per square foot per foot of depth. Base 
frict ion may be computed at 0.25 t imes the normal load. Base frict ion and passive 
earth pressure may be combined w ithout reduction. 
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Total sett lement of individual foundations w ill vary depending on the w idth of the 
foundation and the actual load supported. Dif ferential sett lements betw een adjacent 
foot ings should be about one-half of the total sett lement. Sett lement of all foundations 
is expected to occur rapidly, primarily as a result of elast ic compression of support ing 
soils as the loads are applied, and should be essentially completed short ly after init ial 
applicat ion of the loads. 

Footings on very low expansive soils w ill not required any part icular reinforcement 
from the geotechnical standpoint. 

Structural Slab-on-Grade 

To provide adequate support, concrete slabs-on-grade should bear on a minimum of 24 
inches of compacted soil placed over competent alluvium. The final pad surfaces should 
be rolled to provide smooth, dense surfaces upon which to place the concrete. 
For design of slabs and estimating slab deflection, a modulus of subgrade reaction (k) of 
275 pounds per square inch per inch of deflection may be used. Settlements of lightly 
loaded slabs should be negligible. Where feasible, we recommend that the pouring of the 
slabs be deferred until most of the column dead loads have been applied. 

The slabs should be protected from rapid and excessive moisture loss which could result 
in slab curling. Careful attention should be given to slab curing procedures, as the site area 
is subject to large temperature extremes, humidity, and strong winds. 

Exterior Flatwork 

To provide adequate support, exterior flatwork improvements should rest on a minimum 
of 12 inches of soil compacted to at least 90 percent (ASTM D 1557). 

Preliminary Pavement Design 

Testing and design for preliminary on-site pavement was conducted in accordance with the 
California Highway Design Manual. Based upon our preliminary sampling and testing, and 
upon traffic indices generally assumed for these kind of improvements, it appears that the 
structural sections tabulated below should provide satisfactory pavements for the project: 
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AREAS T.I. 
DESIGN 

R-VALUE 
PRELIMINARY SECTION 

Parking and Driveway Areas 
(Light Vehicular Traffic and 
Occasional Truck Traffic) 

5.0 50 0.20' AC/0.35' AB 

AC- Asphalt Concrete 
AB - Class 2 Aggregate Base 

The above structural sections are predicated upon 90 percent relative compaction (ASTM 
1557) of all utility trench backfills and 95 percent relative compaction (ASTM 1557) of the 
upper 12 inches of pavement subgrade soils and of any aggregate base utilized. In 
addition, the aggregate base should meet Caltrans specifications for Class 2 Aggregate 
Base. 

The equivalent California Bearing Ratio for an R-value of 70 is 23.This values is based on 
the lowest R-value obtained from the R-value determination tests presented on Enclosures 
C-4 and C-5. 

Field Resistivity, Thermal Resistivity and Corrosion Protection 

The results of the field resistivity, thermal resistivity, and corrosion testing conducted by our 
sub-consultant HDR is presented within Appendix E. Their conclusions and 
recommendations for the various aspects related to their testing is also provided within 
Appendix E. 

Construction Monitoring 

Post investigative services are an important and necessary continuation of this 
investigation. Project plans and specifications should be reviewed by this firm prior to 
construction to confirm that the intent of the recommendations presented herein have been 
incorporated into the design. 

During construction, sufficient and timely geotechnical observation and testing should be 
provided to correlate the findings of this investigation with the actual subsurface conditions 
exposed during construction. Items requiring observation and testing include, but are not 
necessarily limited to, the following: 
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1. Site preparation-stripping and removals. 

2. Excavations, including approval of the bottom of excavation prior to backfilling. 

3. Scarifying and recompacting prior to fill placement. 

4. Subgrade preparation for pavements and slabs-on-grade. 

5. Placement of engineered compacted fill and backfill, including approval of fill 
materials and the performance of sufficient density tests to evaluate the degree of 
compaction being achieved. 

6. Foundation excavations, including piles and footings. 

LIMITATIONS 

This report contains geotechnical conclusions and recommendations developed solely for 
use by Lake Arrowhead Community Services District and their design sub-consultants, for 
the purposes described earlier. It may not contain sufficient information for other uses or 
the purposes of other parties. The contents should not be extrapolated to other areas or 
used for other facilities without consulting LOR Geotechnical Group, Inc. 

The recommendations are based on interpretations of the subsurface conditions concluded 
from information gained from subsurface explorations, and a surficial site reconnaissance. 
The interpretations may differ from actual subsurface conditions, which can vary 
horizontally and vertically across the site. Due to possible subsurface variations, all aspects 
of field construction addressed in this report should be observed and tested by the project 
geotechnical consultant. 

If parties other than LOR Geotechnical Group, Inc. provide construction monitoring 
services, they must be notified that they will be required to assume responsibility for the 
geotechnical phase of the project being completed by concurring with the 
recommendations provided in this report or by providing alternative recommendations. 

The report was prepared using generally accepted geotechnical engineering practices 
under the direction of a state licensed geotechnical engineer. No warranty, expressed or 
implied, is made as to conclusions and professional advice included in this report. Any 
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persons using this report for bidding or construction purposes should perform such 
independent investigations as deemed necessary to satisfy themselves as to the surface 
and subsurface conditions to be encountered and the procedures to be used in the 
performance of work on this project. 

TIME LIMITATIONS 

The findings of this report are valid as of this date. Changes in the condition of a property 
can, however, occur with the passage of time, whether they be due to natural processes 
or the work of man on this or adjacent properties. In addition, changes in the Standards-of-
Practice and/or Governmental Codes may occur. Due to such changes, the findings of this 
report may be invalidated wholly or in part by changes beyond our control. Therefore, this 
report should not be relied upon after a significant amount of time without a review by LOR 
Geotechnical Group, Inc., verifying the suitability of the conclusions and recommendations. 

CLOSURE 

It has been a pleasure to assist you with this project. We look forward to being of further 
assistance to you as construction begins. Should conditions be encountered during 
construction that appear to be different than indicated by this report, please contact this 
office immediately in order that we might evaluate their effect. 
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Should you have any questions regarding this report, please feel free to contact us at your 
convenience. 

Respectfully submitted, 
LOR Geotechnical Group, Inc. 

Robert M. Markoff, CEG 2073 
Engineering Geologist 

John P. Leuer, GE 2030 
President 

AAT:RMM:JPL:ejt 
Distribution: Addressee (4) and via email sschroder@lakearrowheadcsd.com 
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AERIAL PHOTOGRAPHS 

(Source: San Bernardino County Flood Control) 

DATE FLIGHT NO. PHOTO NO(S). SCALE 

1942 (Fairchild) (Index) 1" = 3 miles 

January 23, 1953 AXL-29K 31-32 1" = 1,667' 

June 23, 1959 AXL-1W 77 and 78 1" = 1,667' 

May 28, 1968 AXL-3JJ 51 and 52 1" = 1,667' 

October 13, 1972 C-196 23 and 29 1" = 4,000' 

June 20, 1974 C-253 137 and 138 1" = 2,000' 

May 15, 1979 C-292 34 1" = 2,000' 

July 8, 1983 C-435 3 and 4 1" = 6,200' 

March 15, 1989 C-473 262 and 263 1" = 2,000' 

March 28, 1991 C-484 39 and 40 1" = 2,000' 

September 22, 
1994 

C-517 9 and 10 1" = 1,200' 

January 18, 2005 C-552 2-4 and 2-5 1" = 1,000' 
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APPENDIX B 

FIELD INVESTIGATION 

Subsurface Exploration 

The site was investigated on November 26, 2014 and consisted of advancing 5 exploratory 
borings to depths between 6.5 and 38 feet below the existing ground surface. The 
approximate locations of the borings are shown on the attached Boring Location Map, 
Enclosure A-2, within Appendix A. 

The exploration was conducted with a Mobile B-61 drill rig equipped with an 8-inch 
diameter hollow stem auger. The soils were continuously logged by a engineering geologist 
from this firm who inspected the site, created detailed logs of the borings, obtained 
undisturbed, as well as disturbed, soil samples for evaluation and testing, and classified 
the soils by visual examination in accordance with the Unified Soil Classification System. 

Relatively undisturbed samples of the subsoils were typically obtained at a maximum 
interval of 5 feet. The samples were recovered by using a California split barrel sampler 
of 2.40-inch inside diameter and 3.25-inch outside diameter from the ground surface to the 
maximum depths attained. The samplers were driven by a 140-pound automatic trip 
hammer dropped from a height of 30 inches. The number of hammer blows required to 
drive the sampler into the ground the final 12 inches were recorded and further converted 
to an equivalent SPT N-values, which are included in the boring logs. All samples were 
taken to our laboratory for storage and testing. Detailed logs of the borings are presented 
on the enclosed Boring Logs, Enclosures B-1 through B-5. A Boring Log Key and a Soils 
Classification Chart are presented as Enclosures B-i and B-ii, respectively. 



APPENDIX C 

LABORATORY TESTING 

General 

Selected soil samples obtained from the borings were tested in our laboratory to evaluate 
the physical properties of the soils affecting foundation design and construction 
procedures. The laboratory testing program performed in conjunction with our investigation 
included moisture content, dry density, laboratory compaction, direct shear, consolidation, 
sieve analysis, sand equivalent, and R-value. Descriptions of the laboratory tests are 
presented in the following paragraphs: 

Moisture-Density Tests 

The moisture content and dry density information provides an indirect measure of soil 
consistency for each stratum, and can also provide a correlation between soils on this site. 
The dry unit weight and field moisture content were determined in general accordance with 
ASTM D2937 and 2216, respectively, for selected undisturbed and in-place samples, and 
the results are shown on the boring logs, Enclosures B-1 through B-5, for convenient 
correlation with the soil profile. 

Laboratory Compaction 

Selected soil samples were tested in the laboratory to determine compaction 
characteristics using the ASTM D 1557 compaction test method. The results are presented 
in the following table: 

LABORATORY COMPACTION 

Boring 

Number 

Sample Depth 

(feet) 

Soil Description 

(U.S.C.S.) 

Maximum 

Dry Density 

(pcf) 

Optimum 

Moisture 

Content 

(percent) 

B-2 2-4 (SM) Silty Sand 111.0 8.5 



Direct Shear Tests 

Shear tests are performed with a direct shear machine at a constant rate-of-strain (usually 
0.04 inches/minute). The machine is designed to test a sample partially extruded from a 
sample ring in single shear. Samples are tested at varying normal loads in order to 
evaluate the shear strength parameters, angle of internal friction and cohesion. Samples 
are tested in a relatively undisturbed condition. 

The results of the shear tests are presented in the following table: 

DIRECT SHEAR TESTS 

Boring 

Number 

Sample Depth 

(feet) 

Soil Description 

(U.S.C.S.) 

Cohesion 

(psf)

 Angle of 

Internal 

Friction 

(degrees) 

B-1 5 (SM) Silty Sand 100 29 

B-3 7 (SM) Silty Sand 0 30 

Consolidat ion Tests 

The apparatus used for the consolidat ion tests (odometer) is designed to test a one-
inch high port ion of the undisturbed soil sample as contained in a sample ring. Porous 
stones and f iller paper are placed in contact w ith the top and bottom of the specimen 
to permit the addit ion or release of w ater. Loads are applied to the test specimen in 
specif ied increments, and the result ing axial deformations are recorded. The results 
are plotted as log of axial pressure versus consolidat ion or compression, expressed as 
strain or sample height. 

Samples are tested at f ield and greater-than f ield moisture contents. The results are 
show n on Enclosures C-1 through C-3. 

R-Value Test 

Soil samples were obtained at probable pavement subgrade level and selected soil 
samples were tested to determine their R-value using the California R-Value Test Method, 
Caltrans Number 301. The results of the sieve analysis, sand equivalent, and R-value tests 
are presented on Enclosures C-4 and C-5. 



APPENDIX A 

Index Map, Boring Location Map, 
Regional Geologic Map, 

and Historical Seismicity Maps 



INDEX MAP 
PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO .: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: A -1 

LOR Geotechnical Group, Inc. 
DATE: JANUARY 2015 

SCALE: 1" = 2,000' 



Map Symbols 
(Locations Approximate} 

♦ B-5 - Exploratory Boring Location 

BORING LOCATION MAP 
PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA CA PROJECT NO: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: A-2 

LOR Geotechnical Group, Inc. DATE: JANUARY 2015 

SCALE: 1 • ,.130' 
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REGIONAL GEOLOGIC MAP (Dibblee, 1973) 

PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO.: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: A-3 

LOR Geotechnical Group, Inc. 
DATE: JANUARY 2015 

SCALE: 1:62,500 



I 

T 
+ 

-It 

: ' ~ ... 

+
" 
+ 

-t-
-L 

N 
I 

I 

EPI Software 2000 
1,__Seismicity 1932-2010 (Magnitude 4.0+) 100 kilometer radius 

M4 

MS 

M6 

-t 

SITE LOCATION: 34.3701 LAT. -117.2463 LONG. 

MINIMUM LOCATION QUALITY: C 0 50 100 

KILOMETERS
TOTAL# OF EVENTS ON PLOT: 1487 

TOTAL# OF EVENTS WITHIN SEARCH RADIUS: 605 

MAGNITUDE DISTRIBUTION OF SEARCH RADIUS EVENTS: 

4.0- 4.9 : 539 
5.0- 5.9: 60 
6.0- 6.9: 4 
7.0- 7.9: 2 
8.0- 8.9: 0 

CLOSEST EVENT: 4.0 ON WEDNESDAY, APRIL 04, 1990 LOCATED APPROX. 15 KILOMETERS EAST OF THE SITE 

LARGEST 5 EVENTS: 

7.3 ON SUNDAY, JUNE 28, 1992 LOCATED APPROX. 76 KILOMETERS EAST OF THE SITE 
7.1 ON SATURDAY, OCTOBER 16, 1999 LOCATED APPROX. 92 KILOMETERS EAST OF THE SITE 
6.5 ON THURSDAY, APRIL 10, 1947 LOCATED APPROX. 94 KILOMETERS NORTHEAST OF THE SITE 
6.3 ON SUNDAY, JUNE 28, 1992 LOCATED APPROX. 42 KILOMETERS SOUTHEAST OF THE SITE 
6.1 ON THURSDAY, APRIL 23, 1992 LOCATED APPROX. 97 KILOMETERS SOUTHEAST OF THE SITE 

Enclosure A-4 



M1 

M2 

M3 

1 M4 

MS 

M6 

SITE 
!Z! Hesperia 

+ 

/ 
/ l. 

N 
1-· Seismicity 1978-2010 {Magnitude 0.0+) 10 kilometer radius i • 

EPI Softwa·re 2000 !~~-~~~----·· ~------'--~------''--------- ·-··-""··~J 

SITE LOCATION: 34.3701 LAT. -117.2463 LONG. 

MINIMUM LOCATION QUALITY: A 0 5 

KILOMETERS
TOTAL# OF EVENTS ON PLOT: 1310 

TOTAL# OF EVENTS WITHIN SEARCH RADIUS: 145 

MAGNITUDE DISTRIBUTION OF SEARCH RADIUS EVENTS: 

0.0- .9: 7 
1.0- 1.9 : 95 
2.0-2.9: 42 
3.0- 3.9: 1 
4.0-4.9: 0 
5.0-5.9: 0 
6.0-6.9: 0 
7.0-7.9: 0 
8.0- 8.9: 0 

CLOSEST EVENT: 1.5 ON TUESDAY, JANUARY 15, 1985 LOCATED APPROX. 1 KILOMETER SOUTH OF THE SITE 

LARGEST 5 EVENTS: 

3.5 ON SATURDAY, FEBRUARY 17, 1990 LOCATED APPROX. 3 KILOMETERS SOUTHEAST OF THE SITE 
2.9 ON SATURDAY, MAY 04, 1985 LOCATED APPROX. 3 KILOMETERS EAST OF THE SITE 
2.9 ON SATURDAY, MAY 04, 1985 LOCATED APPROX. 2 KILOMETERS SOUTHEAST OF THE SITE 
2.7 ON FRIDAY, OCTOBER 11, 1985 LOCATED APPROX. 9 KILOMETERS EAST OF THE SITE 
2.6 ON WEDNESDAY, NOVEMBER 09, 1988 LOCATED APPROX. 9 KILOMETERS SOUTHEAST OF THE SITE 

Enclosure A-5 

10 



APPENDIX B 

Field Investigation Program, Boring Log Legend, 
Soil Classification Chart, and Boring Logs 



APPENDIX B 
FIELD INVESTIGATION 

Subsurface Exploration 

The site was investigated on November 26, 2014 and consisted of advancing 5 exploratory 
borings to depths between 6.5 and 38 feet below the existing ground surface. The 
approximate locations of the borings are shown on the attached Boring Location Map, 
Enclosure A-2, within Appendix A. 

The exploration was conducted with a Mobile B-61 drill rig equipped with an 8-inch 
diameter hollow stem auger. The soils were continuously logged by a engineering geologist 
from this firm who inspected the site, created detailed logs of the borings, obtained 
undisturbed, as well as disturbed, soil samples for evaluation and testing, and classified 
the soils by visual examination in accordance with the Unified Soil Classification System. 

Relatively undisturbed samples of the subsoils were typically obtained at a maximum 
interval of 5 feet. The samples were recovered by using a California split barrel sampler 
of 2.40-inch inside diameter and 3.25-inch outside diameter from the ground surface to the 
maximum depths attained. The samplers were driven by a 140-pound automatic trip 
hammer dropped from a height of 30 inches. The number of hammer blows required to 
drive the sampler into the ground the final 12 inches were recorded and further converted 
to an equivalent SPT N-values, which are included in the boring logs. A!I samples were 
taken to our laboratory for storage and testing. Detailed logs of the borings are presented 
on the enclosed Boring Logs, Enclosures 8-1 through B-5. A Boring Log Key and a Soils 
Classification Chart are presented as Enclosures B-i and B-ii, respectively. 



CONSISTENCY OF SOIL SAMPLE KEY 

SANDS 
Symbol Descrigtion 

SPT BLOWS CONSISTENCY 
INDICATES CALIFORNIA 

0-4 Very Loose SPLIT SPOON SOIL 
SAMPLE

4-10 Loose 

10-30 Medium Dense 
INDICATES BULK SAMPLE!

30-50 Dense 

Over 50 Very Dense INDICATES SAND CONE 
OR NUCLEAR DENSITY 
TEST

COHESIVE SOILS ~ 
INDICATES STANDARD 
PENETRATION TEST (SPT) 

-------
SPT BLOWS CONSISTENCY - SOIL SAMPLE --

0-2 Very Soft 

2-4 Soft 
TYPES OF LABORATORY TESTS 4-8 Medium 

8-15 Stiff 1 Atterberg Limits 

15-30 Very Stiff 2 Consolidation 
30-60 Hard 

3 Direct Shear (undisturbed or remolded) 
Over 60 Very Hard 

4 Expansion Index 

5 Hydrometer 

6 Organic Content 

7 Proctor (4", 6", or Cal216) 

8 R-value 

9 Sand Equivalent 

10 Sieve Analysis 

11 Soluble Sulfate Content 

12 Swell 

13 Wash 200 Sieve 

14 Corrosion 

BORING LOG LEGEND 

PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO.: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: B-i 

LOR Geotechnical Group, Inc. DATE: JANUARY 2015 



SOIL CLASSIFICATION CHART 

SYMBOLS TYPICALMAJOR DIVISIONS GRAPH LETTER DESCRIPTIONS 
WELL-GRADED GRAVELS, GRAVEL 

CLEAN GW SAND MIXTURES, LITTLE OR NO 
FINESGRAVEL GRAVELS 

AND 
GRAVELL y /LITTLE OR NO FINES/ POORL Y·GRADED GRAVELS, GRAVEL 

GP - SAND MIXTURES, LITTLE OR NO 
SOILS FINES 

COARSE SilTY GRAVELS, GRAVEL • SAND •GRAVELS GMGRAINED Sil T MIXTURES 
MORE THAN 50% WITH FINES 

SOILS OF COARSE 
FRACTION 
RETAINED ON NO. (APPRECIABLE CLAYEY GRAVELS, GRAVEL SAND 
4 SIEVE AMOUNT OF FINES) GC CLAY MIXTURES 

WELL-GRADED SANDS, GRAVELLYSWCLEAN SANDS SANDS, LITTLE OR NO FINES 

SAND 
MORE THAN 50% (LITTLE OR NO FINES}
OF MATERIAL IS AND 

POORLY-GRADED SANDS, GRAVELLY 
LARGER THAN NO. SANDY SP SAND, LITTLE OR NO FINES 
200 SIEVE SIZE SOILS 

SIL TY SANDS, SAND • SILTMORE THAN 50% SANDS WITH SM 
MIXTURESOF COARSE FINES 

FRACTION 
PASS/NG ON NO. 4 

(APPRECIABLE CLAYEY SANDS, SAND - CLAYSIEVE 
AMOUNT OF FINESJ SC MIXTURES 

INORGANIC SIL TS AND VERY FINE 
SANDS, ROCK FLOUR, SIL TY ORML CLAYEY FINE SANDS OR CLAYEY 
Sil TS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 
SILTS MEDIUM PLASTICITY, GRAVELLY

LIQUID LIMIT CL CLAYS, SANDY CLAYS, SILTYFINE AND LESS THAN CLAYS, LEAN CLAYS 
GRAINED CLAYS 50 

SOILS ORGANIC SIL TS AND ORGANIC SIL TYOL CLAYS OF LOW PLASTICITY 

INORGANIC SIL TS. MICACEOUS OR 

MH DIA TOMACEOUS FINE SAND OR 
MORE THAN 50% SILTY SOILS 
OF MATERIAL IS 
SMALLER THAN 
NO. 200 SIEVE SILTS 

LIQUID LIMIT INORGANIC CLAYS OF HIGH
SIZE AND CHGREATER THAN PLASTICITY 

CLAYS 50 

ORGANIC CLAYS OF MEDIUM TOOH HIGH PLASTICITY, ORGANIC SILTS 

PEAT, HUMUS, SWAMP SOILS WITH HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO IND/CA TE BORDERLINE SOIL CLASSIFICATIONS 

PARTICLE SIZE LIMITS 
I 

GRAVEL SAND 
BOULDERS I COBBLES SILT OR CLAY 

I COARSE I FINE COARSE I MEDIUM I FINE 

12" 3" 314" No. 4 No. 10 No.40 200 
(U.S. STANDARD SIEVE SIZE) 

SOIL CLASSIFICATION CHART 

PROJECT: PROPOSED HESPERIA SOLAR FARM SITE, HESPERIA, CALIFORNIA PROJECT NO.: 63138.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: B-ii 

LOR Geotechnical Group, Inc. DATE: JANUARY 2015 
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PROJECT: Proposed Solar Farm 

CLIEN1Lake Arrowhead Community Services District 

LOR GEOTECHNICAL GROUP INC. 

LOG OF BORING B-1 

DESCRIPTION 
@0' ALLUVIUM:SILTY SAND, approximately 5% fine gravel, 

20% coarse grained sand, 25% medium grained sand, 30% fin 
grained sand, 20% silty fines, light brown, dry, loose. 

~ 2' rings distrubed. 
, 3' becomes finer grained, approximately 5% fine gravel, 10% 
coarse grained sand, 20% medium grained sand, 30% fine 
grained sand, 35% fine grained sand. 

(@. 7' rines disturbed. 
@ 8' WELL GRADED SAND, approximately 10% fine gravel, 

20% coarse grained sand, 35% medium grained sand, 30% fin 
grained sand, 5% silty fines, light brown, dry, loose to medium 

" dense. , 
@ 11' SILTY SAND, approximately 5% fine gravel, 10% coarse 

grained sand, 20% medium grained sand, 30% fine grained 
sand, 35% silty fines, brown, moist, loose to medium dense. 

@ 15' slight increase in fines. 

@ 20' becomes reddish-brown in color and contains trace to mino 
amounts of clay. 

@ 25' sandier. 

@ 27' contains minor gravel to 1.5" diameter. 

@34' contains abundant gravel/cobbles, very difficult drilling. 
@ 35' no recovery. 

fa:: 38' refusal. 
END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT NUMBER: 

ELEVATION: NI 

63138.1 

DATE DRILLED: November 26, 2014 

EQUIPMENT: Mobile B61 

HOLE DIA.: 8" I ENCLOSURE: B-1 
,.,j... 
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TEST DATA 
r/J I-
I- ;z 

I- V') 
ti) UJ 

UJ I- UJ I- >- UJ >-UJ ;z I- ;z I- 0.. 

in >- 0 LOG OF BORING B-2 (.j.. ::::> >- 0 I- 0 vi 
~ 1-0 ~ u ,-. ;z 1i:; 

UJ ,.J cj
0.. u 0 

UJ * UJU 
:::c V') ~ I- °'....., Q~ 

,.J 0 vi 
I- <( 

0.. :r ::j 
i:,.. 0 c.:: ::::> >- ~ t:I- c.:: <(UJ ,.J 0 rl'.l Cl 

.....l 
Q al ID 0 

Vl 

<( 
..J 2 DESCRIPTION

0 SM @0' ALLUVIUM:SILTY SAND, approximately S% fine gravel, 
15% coarse grained sand, 30% medium grained sand, 30% fin 

4 0.7 90.3 I grained sand, 20% silty fines, light brown, dry, loose. 

I 
~ 

5 
3 2 4.4 91.4 I I 
14 4.0 103.7 I @: 7' finer grained. 

10 
ML @9' SANDY SILT, approximately S% coarse grained sand, 10% 

15 3.3 99.3 I medium grained sand, 30% fine grained sand, 55% silty tines, 
brown, damp, firm/stiff. 

15 
SM @ 14' SILTY SAND, approximately 5% coarse grained sand, 150, 

6 2 10.6 89.6 I medium grained sand, 40% fine grained sand, 45% silty fines, 
brown, damp, loose to medium dense. 

20 12 4.0 115.6 I @ 20' contains trace day, reddish-brown. 

@ 23-24' includes gravel, cobbles, slightly harder drilling. 

25 
17 10.0 

;:;;; 

7',7 ,-
30 

,, SP @ 29' POORLY GRADED SAND, approximately 25% medium 
17 3.1 ·.. ···. grained sand, 70% tine grained sand, 5% silty fines, brown, 

. -· ·:,: damp, medium dense . - ,• ... 
. . 

35 •,' 

17 15.2 : 

= .. @;, 36' contains abundant gravel/cobbles, very hard drilling. 
~ 37' refusal. I 

END OF BORING 

40 No fill 
No groundwater 
No bedrock 

45 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIENlLake Arrowhead Community Services District ELEVATION: NI 

DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. EQUIPMENT: Mobile B61 

HOLE DIA.: 8" I ENCLOSURE: B-2 
... ..;I 
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PROJECT: Proposed Solar Farm 

CLIEN1Lake Arrowhead Community Services District 

~ 

LOG OF BORING B-3 

DESCRIPTION 
@0' ALLUVIUM:SILTY SAND, approximately 5% mostly fine 

gravel, 10% coarse grained sand, 30% medium grained sand, 
35% fine grained sand, 20% silty fines. 

@ 4' increase in fine grained sand and silt contents, damp to mois 

@ 7' approximately 5°/o coarse grained sand, 20% medium 
grained sand, 40% fine grained sand, 35% silty fines. 

@ 15' sandier, approximately 5% coarse grained sand, 20% 
medium grained sand, 60% fine grained sand, 15% silty fines. 

END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT NUMBER: 63138.1 

ELEVATION: NI 
DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. 1---EQ..o..._U_IP_M_EN_T_:-....------M_o_b_ile_B_6l---1 
HOLE DIA.: 8" I ENCLOSURE: B-3 

...i 
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LOG OF BORING B-4 

DESCRIPTION 
@ 0' ALLUVIUM:SILTY SAND, approximately 5% mostly tine 

gravel, 10% coarse grained sand, 20% medium grained sand, 
40¾ fine grained sand, 25% silty fines, brown, damp, loose to 
medium dense. 

@ 4' becomes slightly finer grained. 

@9' WELL GRADED SAND, approximately 10% fine gravel, 
25¾ coarse grained sand, 30% medium grained sand, 30% fin 
grained sand, 5% silty fines, light brown, loose to medium 
dense. 

@ 10' rings disturbed. 

@ 14' includes thin occasional layer of silty sand/sandy silt. 

@ 18' SILTY SAND, approximately 5"/o coarse grained sand, 20~ 
medium grained sand, 35% fine grained sand, 40% silty tines, 
bro,vn, moist, loose to medium dense. 

@ 25' reddish-brown, moist and includes minor clay. 

@ 32' includes abundant gravel/cobbles, very hard drilling. 

@ 34' refusal. 

END OF BORING 

No fill 
No groundwater 
No bedrock 

Proposed Solar Farm PROJECT NUMBER: 63138.1 

ELEVATION: NI 
DATE DRILLED: November 26, 2014 

EQUIPMENT: Mobile B61 

CLIEN1Lake Arrowhead Community Services District 

LOR GEOTECHNICAL GROUP INC. 
I 

HOLE DIA.: 8" I ENCLOSURE: B-4 
...."--
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LOG OF BORING B-5 

DESCRIPTION 
@ 0' ALLUVIUM:SILTY SAND, approximately 5% fine gravel, 

I0% coarse grained sand, 30%, medium grained sand, 30% fin 
grained sand, 25% silty fines, brown, damp, loose to medium 
dense. 

@ 2.5' becomes finer grained. 

END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT: Proposed Solar Farm PROJECT NUMBER: 63138.1 

CLIEN11,ake Arrowhead Community Services District ELEVATION: NI 

DATE DRILLED: November 26, 2014 

LOR GEOTECHNICAL GROUP INC. 1---EQ...:...U_IP_M_E_NT_:_-.--___M_ob_il_e_B6_l--1 
HOLE DIA.: 8" I ENCLOSURE: B-5 

... 



APPENDIX C 

Laboratory Testing Program and Test Results , 
Consolidation Graphs, and R-Value Determination 



APPENDIX C 
LABORATORY TESTING 

General 

Selected soil samples obtained from the borings were tested in our laboratory to evaluate 
the physical properties of the soils affecting foundation design and construction 
procedures. The laboratory testing program performed in conjunction with our investigation 
included moisture content, dry density, laboratory compaction, direct shear, consolidation, 
sieve analysis, sand equivalent, and R-value. Descriptions of the laboratory tests are 
presented in the following paragraphs: 

Moisture-Density Tests 

The moisture content and dry density information provides an indirect measure of soil 
consistency for each stratum, and can also provide a correlation between soils on this site. 
The dry unit weight and field moisture content were determined in general accordance with 
ASTM D2937 and 2216, respectively, for selected undisturbed and in-place samples, and 
the results are shown on the boring logs, Enclosures B-1 through B-5, for convenient 
correlation with the soil profile. 

Laboratory Compaction 

Selected soil samples were tested in the laboratory to determine compaction 
characteristics using the ASTM D 1557 compaction test method. The results are presented 
in the following table: 

LABORATORY COMPACTION 

Boring 
Number 

Sample Depth 
(feet) 

Soil Description 
(U.S.C.S.) 

Maximum 
Dry Density 

(pcf) 

Optimum 
Moisture 
Content 

(percent) 

B-2 2-4 (SM) Silty Sand 111.0 8.5 



Direct Shear Tests 

Shear tests are performed with a direct shear machine at a constant rate-of-strain (usually 
0.04 inches/minute). The machine is designed to test a sample partially extruded from a 
sample ring in single shear. Samples are tested at varying normal loads in order to 
evaluate the shear strength parameters, angle of internal friction and cohesion. Samples 
are tested in a relatively undisturbed condition. 

The results of the shear tests are presented in the following table: 

DIRECT SHEAR TESTS 

Boring 
Number 

Sample Depth 
(feet) 

Soil Description 
(U.S.C.S.) 

Cohesion 
(psf) 

Angle of 
Internal 
Friction 

(degrees) 

B-1 5 (SM) Silty Sand 100 29 

B-3 7 (SM) Silty Sand o 30 

Consolidation Tests 

The apparatus used for the consolidation tests (odometer) is designed to test a one
inch high portion of the undisturbed soil sample as contained in a sample ring. Porous 
stones and filler paper are placed in contact with the top and bottom of the specimen 
to permit the addition or release of water. Loads are applied to the test specimen in 
specified increments, and the resulting axial deformations are recorded. The results 
are plotted as log of axial pressure versus consolidation or compression, expressed as 
strain or sample height. 

Samples are tested at field and greater-than field moisture contents. The results are 
shown on Enclosures C-1 through C-3. 

R-Value Test 

Soil samples were obtained at probable pavement subgrade level and selected soil 
samples were tested to determine their R-value using the California R-Value Test Method, 
Caltrans Number 301. The results of the sieve analysis, sand equivalent, and R-value tests 
are presented on Enclosures C-4 and C-5. 
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R-VALUE DETERMINATION 

Project: LACSD / Hesperia Solar Farm 
Project No.: 63138.1 Date: December 1, 2014 

Sample No.: BB-1 
Sample Location: B-1 
Sample Depth: 0.0 3.0' 

Test Specimen A B C 
Compactor Air Press (psi) 350 350 350 
Sample Weight (gm) 1000 1000 1000 
Initial Moisture 0.6 0.6 0.6 
Moisture Added (ml) 90 95 100 
Compaction Moisture % 9.7 10.2 10.7 
Wet Weight (gm) 1090 1095 1100 
Height (in) 2.53 2.54 2.53 
Density (pcf) 119.0 118.6 119.0 
Stabilometer @ 2000 psi 23 27 32 
Displacement 4.52 4.58 4.68 
R-Value 76.71 72.89 68.12 
Corrected R-Value 77 73 68 
Exudation Pressure 750 303 141 
Expansion Initial 0 0 0 
Expansion Final 8 4 3 
Expansion Pressure 34.64 17.32 12.99 
Expansion Thickness 0.27 0.13 0.10 
R-Value by Exudation: 73 

R-VALUE vs. EXUDATION PRESSURE 
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R-VALUE DETERMINATION 

Project: LACSD / Hesperia Solar Farm 
Project No.: 63138.1 Date: December 1, 2014 

Sample No.: BB-4 
Sample Location: B-3 
Sample Depth: 0.0 3.0' 

Test Specimen A B C D 
Compactor Air Press (psi) 350 350 350 350 
Sample Weight (gm) 995 995 995 995 
Initial Moisture 0.5 0.5 0.5 0.5 
Moisture Added (ml) 65 70 75 80 
Compaction Moisture% 7.1 7.6 8.1 8.6 
Wet Weight (gm) 1060 1065 1070 1075 
Height (in) 2.51 2.52 2.53 2.54 
Density (pcf) 119.5 119.0 118.6 118.1 
Stabilometer @ 2000 psi 26 29 30 32 
Displacement 4.48 4.38 4.44 4.6 
R-Value 74.20 72.05 70.93 68.49 
Corrected R-Value 74 72 71 68 
Exudation Pressure 668 480 320 121 
Expansion Initial 0 0 0 0 
Expansion Final 5 4 3 1 
Expansion Pressure 21.65 17.32 12.99 4.33 
Expansion Thickness 0.17 0.13 0.10 0.03 
R-Value by Exudation: 70 

R-VALUE vs. EXUDATION PRESSURE 
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Liquefaction Analysis 



63138 

***************************** 
~ * 
* L I Q u E F y 2 * 

~* 
~ ~version 1.50 
~ * 

EMPIRICAL PREDICTION OF 
EARTHQUAKE-INDUCED LIQUEFACTION POTENTIAL 

JOB NUMBER: 63138.1 DATE: 12-15-2014 

JOB NAME: LACSD 

SOIL PROFILE NAME: 63138.LDW 

BORING GROUNDWATER DEPTH: 24.50 ft 

CALCULATION GROUNDWATER DEPTH: 24.50 ft 

DESIGN EARTHQUAKE MAGNITUDE: 7.10 MW 

SITE PEAK GROUND ACCELERATION: 0.728 g 

BOREHOLE DIAMETER CORRECTION FACTOR: 1.00 

SAMPLER SIZE CORRECTION FACTOR: 1.00 

N60 HAMMER CORRECTION FACTOR: 1.00 

MAGNITUDE SCALING FACTOR METHOD: Idriss (1997, in press) 

Magnitude scaling Factor: 1.150 

rd-CORRECTION METHOD: NCEER (1997) 

FIELD SPT N-VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS. 

Rod stick-up Above Ground: 3.0 ft 

CN NORMALIZATION FACTOR: 1.044 tsf 

MINIMUM CN VALUE: 0.6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 1 

File Name: 63138.0UT 

I CALC. I TOTAL! EFF. !FIELD I FC I CORR. ILIQUE. I IINDUC. ILIQUE. 

Page 1 



63138 
SOILI DEPTHISTRESSISTRESSI N IDELTAI C l(N1)60IRESISTI r ISTRESS ISAFETY 

NO. I (ft) I Ctsf) I (tsf)l(B/ft)IN1_60I N l(B/ft)I RATIOI d I RATIOIFACTOR 
----+------+------+------+------+-----+-----+------+------+-----+------+------.,. ,. ;': ·k ··- .,_1 0.251 0.011 0.011 4 5 .21 --:: 

,.·'· ·'· ·'· ··-··-1 0.751 0.034 0.034 4 5 .21 * 
--:: ,. ·'• ·k -!: ·'-·'·1 1. 25 0.057 0.057 4 5 .21 ,. -!: ;':·'· ·'· ·'·1 1. 75 0.080 0.080 4 5 .21 * ,.·k ·'· ·'· ··-··-1 2.25 0.102 0.102 4 5 .21 -!: 

,. .,. .,.-!: 1: ;':·'·1 2.75 0.125 0.125 4 5 .21 
·k ·k ·'· -!: ·'· ··-··-1 3.25 0.148 0.148 4 5 .21 _,_.,_.,. ,. ,.

1 3.75 0.171 0.171 4 5 .21 * ;': 

,. ,.·'• ;': ·'· ··-··-1 4.25 0.193 0.193 4 5 .21 .,. .,.·'· -!: -!: ··--·-1 4.75 0.216 0.216 4 5 .21 ,. ·'· 1: ·'· ··-··-1 5.25 0.239 0.239 4 5 .21 * .,. ,. .,.;': -.,':-!:2 5.75 0. 262 0. 262 3 6.16 * 
-!: ·'· -!: ·'· ··-··-2 6.25 0.286 0.286 3 6.16 * .,. .,.-!: -!: 1:·'· ·'·2 6.75 0.310 0. 310 3 6.16 .,. ,.;': --:, ··-··-2 7.25 0.334 0.334 3 6.16 ;': 

.,__,_,. .,. ·'·3 7.75 0.359 0.359 14 9. 77 ·'· --:: 
.,. J. -!: ·'· .,. ..,·,--:,3 8.25 0.386 0. 386 14 9. 77 ,. .,. ,....... ·'· ··-··-3 8.75 0.413 0.413 14 9. 77 .,. .,.--:: -!:-!:·'· ·'·3 9.25 0.440 0.440 14 9. 77 ,. ,.--:, ;': ··-··-3 9.75 0.467 0.467 14 9. 77 * 
-!: ·k 1: ·'· ··-··-3 10. 25 0.494 0.4941 14 9. 77 J. 

.,. .,.
"'I'( ·k -!: 1:·'·4 10. 75 0. 521 0. 521 15 9.22 .,.

1: J. ··-··-4 11.25 0. 546 0. 546 15 9.22 * 1, 

.,.·'· ·'· ··-··-4 11. 75 0. 572 0. 572 15 9.22 J. * .,. J. 1: -!: ;':·'·4 12.25 0. 598 I 0. 598 15 9.22 .,. 

1: ·'• J • ··:: ··-··-4 12.75 0.6231 0.623 15 9.22 .,. 

--:, ,. --:: ·'· ··-··-4 13 .25 0.6491 0.649 15 9.22 J. 

.,. .,. ..,., ..,.,·'·4 13. 75 0.6741 0.674 15 9.22 J. ;': 
.,.·k ·'· -!: ··-··-4 14.25 0.7001 0.700 15 9.22 J. 

1: ·'· -!: ·'· ··-··-4 14.75 0. 7261 0. 726 15 9.22 * ,. ,. ..... ·;':;':·'·4 15.25 0.7511 0.751 15 9.22 ·'· 
.,. ,.J. ·'· ··-··-5 15.75 o. 7771 0. 777 6 6. 36 ;': 

,. ,. .,..,.·k 1: ·'·5 16.25 0.8011 0.801 6 6. 36 .,.J. ;':;':·'· ·'·5 16.75 0.8261 0.826 6 6. 36 ·'· 
.,. .,. ··- .,_·'· ·'·5 17.25 0.8511 0.8511 6 6. 36 .,. 

1: 

1: -/: ·'· ·'· ··-··-5 17.75 0.8761 0.8761 6 6. 36 ,. ;': -!: --:,·'· ·'·5 18.25 0.9001 0.9001 6 6. 36 -!: 

.,. J. ·'· ·'· -!: ··-··-5 18.75 0.9251 0.9251 6 6. 36 ,. .,. .,..,.·'· ·'·5 19.25 0.9501 0.9501 6 6. 36 -!: 
.,. .,.;': -;':;':·'· ·'·5 19.75 0.9751 0.9751 6 6. 36 .,.;': ·'· ··.': ··-··-5 20.25 0.9991 0.9991 6 6. 36 * ,. J. 1: ;':;':·'· ·'·6 20.75 1.0271 1.0271 12 7.38 .,. .,. .,.·'· ··-··-6 21.25 1.0571 1.0571 12 7.38 ;': 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 2 

File Name: 63138.0UT 

I CALC. I TOTAL I EFF. IFIELD I FC I I CORR. ILIQUE. I IINDUC. I LI QUE. 
SOILI DEPTHISTRESSISTRESSI N IDELTAI C l(N1)60IRESISTI r ISTRESSISAFETY 

NO. I (ft) I (tsf)I (tsf)l(B/ft)IN1_60I N l(B/ft)I RATIOI d I RATIOIFACTOR 
----+------+------+------+------+-----+-----+------+------+-----+------+------

J. ;': ·'· .,. ·'···-6 21. 75 I 1.0871 1.0871 12 7.381 * 
1: ;':;':·'· ·'· ·'· ·'·6 22 .25 I 1.117 I 1.117 I 12 7.381 
·'· ··-··-·'· ·'· ·'·6 22. 75 I 1.147 I 1.147 I 12 7.381 ;': 

,. ,.·'· ·'· ·'· ··-··-6 23.251 1.177 I 1.177 I 12 7.381 

Page 2 



------------------------------------------------------------------------------

63138 
6 
6 

23.751 
24.251 

1.207 
1.237 

1.207 
1. 237 

12 
12 

7.38 ·'· 
,.7.38 

,. 

·'· 

,.·'· I .,.
* I 

.,. 

·'· 

,•~ .h 

-1:·k 

6 
6 

24.751 
25.251 

1.267 
1.297 

1. 259 
1. 273 

12 
12 

7. 38 1.016 
7.38 1.016 

19.6 
19.6 

0.21310.942 
0. 213 I0. 941 

0.449 
0.454 

0. 55 
0. 54 

7 25.751 1.328 1.289 17 8.00 0.903 23.4 0.25110.940 0.458 0.63 
7 26.251 1. 359 1.305 17 8.00 0.903 23.4 0.25110.939 0.463 0.62 
7 26.75 1. 391 1.321 17 8.00 0.903 23.4 0.251 0.938 0.467 0.62 
7 27.25 1.423 1. 337 17 8.00 0.903 23.4 0.251 0.936 0.472 0.61 
7 27.75 1.455 1. 353 17 8.00 0.903 23.4 0.251 0.935 0.476 0.61 
7 28.25 1.486 1. 369 17 8.00 0.903 23.4 0.251 0.934 0.480 0.60 
7 28.75 1. 518 1. 386 17 8.00 0.903 23.4 0.251 0.933 0.484 0.60 
7 29.25 1. 550 1.402 17 8.00 0.903 23.4 0.251 0.932 0.488 0. 59 
7 29.75 1. 582 1.418 17 8.00 0.903 23.4 0.251 0.931 0.491 0. 59 
7 30.25 1.613 1.434 17 8.00 0.903 23.4 0.251 0.928 0.494 0. 58 
8 30.75 1.644 1.449 17 0.02 0.851 14.5 0.149 0.924 0.496 0.35 
8 31.25 1.674 1.463 17 0.02 0.851 14.5 0.149 0.920 0.498 0.35 
8 31. 75 1.704 1.477 17 0.02 0.851 14.5 0.149 0.916 o. 500 0.34 
8 32.25 1. 733 1.492 17 0.02 0.851 14.5 0.149 0.912 0. 501 0. 34 
8 32.75 1.763 1. 506 17 0.02 0.851 14.5 0.149 0.907 0. 503 0. 34 
8 33.25 1. 793 1. 520 17 0.02 0.851 14.5 0.149 0.903 0. 504 0.34 
8 33.75 1. 823 1. 534 17 0.02 0.851 14.5 0.149 0.899 0. 506 0.34 
8 34.25 1. 852 1. 548 17 0.02 0.851 14.5 0.149 0.895 0. 507 0.34 
8 34.75 1.882 1. 562 17 0.02 0.851 14.5 0.149 0.891 0. 508 0. 34 
8 35.25 1.912 1. 576 17 0.02 0.851 14.5 0.149 0.887 0. 509 0. 34 
9 35.75 1.943 1. 592 17 0.02 0.812 13.8 0.140 0.883 0. 510 0.32 
9 36.25 1.977 1.610 17 0.02 0.812 13.8 0.140 0.879 0. 511 0.32 
9 36.75 2.010 1.628 17 0.02 0.812 13.8 0.140 0.875 0. 511 0.32 

Page 3 



0 

-5 

-10 

-15 

.c 
+-I 

~ -20 
0 

-25 

-30 

-35 

(N1)60cs 
1--

-
-

, 
I 

I - I .... - 1-------------- r------- :----~-----------~--- - -
- /--

--
~--//~ 

-
-- -~ 
1-- ~~ 

- /' 

- ~ - I~,- " - ~ 
' -
--

- \-- \ 
\ 

\... 

- v--
- //-

-
,..-

-
--

.-I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

0 5 10 15 20 25 30 35 
N160 (bpf) 



Factor of Safety
0 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

-
-
-
-

---
-

----
-
-
-

-

-
-
-
-

----
--
-
-

-

• 

I I 1% I 

.. -.. ,.
•
' '•:

••-• 
'\" 

:• 
f
•

• 
I I I I I I I I I I I 

0.0 0.5 1.0 1.5 2.0 
F.S. 



Estimation of Settlement in Sands Dues to Earthquake Shaking 

Project Name: Hesperia Solar Farm 

Project No.: 63138.1 

Client: LACSD 

Boring: B-2 

PGA: 0.728 
Magnitude: 7.1 
GW Depth (ft): 24.5 

Settlement ofDry Sands 

Layer No. From (ft) To (ft) Thickness (ft) Zcenter (ft) yd(pcf) 0) y (pct) a (psf) a'm (psf) Dr(%) (N1)60 K2 Gmax (psf) Zcenter(m) rd yeff(Gefr/Gmax) yeff ccm 7.5 ccm 7.1 ccm Settlement (in) 

1 0 2 2 1 90.3 0.7% 90.9 182 120 25% 4 50.4 552,140 0.3 1.00 1.6£-04 6.3£-04 0.20% 0.18% 0.37% 0.088 
2 2 5 3 3.5 91.4 4.4% 95.4 468 309 30% 5 58.5 1,027,933 1.1 0.99 2.lE-04 9.0E-04 0.50% 0.46% 0.92% 0.331 
3 5 7 2 6 103.7 4.0% 107.8 684 451 56% 14 116.2 2,468,083 1.8 0.98 1.3E-04 2.3E+00 0.06% 0.05% 0.10% 0.024 
4 7 10 3 8.5 99.3 3.3% 102.6 992 654 59% 15 121.6 3,111,869 2.6 0.97 1.5£-04 2.6E+00 0.06% 0.06% 0.11% 0.040 

5 10 15 5 12.5 89.6 10.6% 99.1 1487 981 36% 6 66.0 2,068,861 3.8 0.96 3.3£-04 1.6E-03 0.85% 0.78% 1.56% 0.938 
6 15 20 5 17.5 115.6 4.0% 120.2 2088 1378 53% 12 104.8 3,891,691 5.3 0.95 2.4E-04 4.6E-04 0.08% 0.08% 0.15% 0.092 
7 20 24.5 4.5 22.25 115.6 4.0% 120.2 2629 1735 53% 12 104.8 4,366,823 6.8 0.93 2.7£-04 4.9E-04 0.09% 0.08% 0.15% 0.083 

Settlement= 1.60 

Settlement ofSaturated Sands 

Layer No. From (ft) To (ft) Thickness (ft) Zccnter (ft) yd(pcf) co y (pct) a' (psf) a' (psf) Dr(%) (N1)60 Zcenter (m) rd (r/c;') rm c Settlement (in) 

8 24.5 25 0.5 24.75 115.6 4.0% 120.2 2689 2658 53% 12 7.5 0.92 0.4426288 1.012 2.0% 0.12 

9 25 30 5 27.5 115.6 10.0% 127.2 3325 2951 63% 17 8.4 0.92 0.4885346 1.012 1.4% 0.84 

10 30 35 5 32.5 115.6 3.1% 119.2 3921 2891 63% 17 9.9 0.90 0.5781186 1.012 1.4% 0.84 

11 35 37 2 36 115.6 15.2% 133.2 4187 2378 63% 17 11.0 0.89 0.7418691 1.012 1.4% 0.336 
Settlement = 2.136 

Total Settlement= 3.73 in 



APPENDIX E 

HDR Soil Corrosivity Study 



January 6, 2015 via email: OWishard@LORGEO.com 

LOR GEOTECHNICAL GROUP, INC. 

6121 Quail Valley Court 
Riverside, CA 92507 

Attention: Mr. Daniel Wishard 

Re: Soil Corrosivity Study 
Hesperia Solar Farm 
Hesperia, California 
HDR #243875, LOR# 63138.1 

INTRODUCTION 

Field and laboratory tests have been completed for the Hesperia Solar Farm project. Laboratory 
corrosion tests have been completed on four soil samples and laboratory thermal resistivity tests 
have been completed on two soil samples. The thermal resistivity samples were compacted and 
provided by LOR Geotechnical Group. The corrosivity samples were also provided by LOR 
Geotechnical Group, but during the site visit. The purpose of these tests was to determine the 
thermal resistivity of the soil for underground electrical design, and to determine if the soils might 
have deleterious effects on underground utility piping, concrete structures, and foundation support 
piles. HDR Engineering, Inc. (HOR) assumes that the samples provided are representative of the 
most corrosive soils at the site. 

For underground electrical design, thermal resistivity results are provided as 'data only' in order to 
aid other engineers in their design. 

The proposed construction consists of an approximately 5- to 6-acre solar farm. The site is located 
at 6727 Arrowhead Lake Road in Hesperia, California. The water table depth is reportedly 
unknown; as such, its effect on site corrosivity could not be accounted for in this analysis and 
report. 

The scope of this study is limited to a determination of soil corrosivity and general corrosion control 
recommendations for materials likely to be used for construction. Our recommendations do not 
constitute, and are not meant as a substitute for, design documents for the purpose of construction. 
If the architects and/or engineers desire more specific information, designs, specifications, or 
review of design, HOR will be happy to work with them as a separate phase of this project. 

431 West Baseline Road · Claremont, CA 91711 
Phone: 909 .626.0967 · Fax: 909 .626.3316 

mailto:OWishard@LORGEO.com
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TEST PROCEDURES 

The electrical resistivity of the soil was measured in-situ at two locations using the Wenner Four 
Pin Method per ASTM G57. This procedure gives the average resistivity to a depth equal to the 
spacing between the pins. Approximate pin spacings of 2, 4, 6, 8, 10, 25, 50, 75, 100 and 200 feet 
were used so that variations with depth could be evaluated. Strata resistivities were calculated from 
resistance data using the Barnes Procedure. Test results are shown in Table 1. An aerial photo 
showing the approximate soil resistivity test locations can be found below as Figure 1. 

Figure 1 - Wenner Four Pin Test Location 

The electrical resistivity of each soil sample was measured in a soil box per ASTM G187 in its as
received condition and again after saturation with distilled water. Resistivities are at about their 
lowest value when the soil is saturated. The pH of the saturated samples was measured per 
CTM 643. A 5:1 water:soil extract from each sample was chemically analyzed for the major soluble 
salts commonly found in soil per ASTM D4327, ASTM D6919, and AWWA 2320-B. Laboratory 
analysis was performed under HOR number 14-0902SCS and the test results are shown in 
Table 2. 

Thermal resistivity testing was performed on two soil samples using a Decagon KD2 PRO portable 
meter. The KD2 PRO portable meter works in accordance with ASTM D5334-14 by providing a 
linear heat source and temperature-measuring element. Test results are shown in Table 3. 

SOIL CORROSIVITY 

A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity of a soil 
is a measure of its resistance to the flow of electrical current. Corrosion of buried metal is an 
electrochemical process in which the amount of metal loss due to corrosion is directly proportional 
to the flow of electrical current (DC) from the metal into the soil. Corrosion currents, following 
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Ohm's Law, are inversely proportional to soil resistivity. Lower electrical resistivities result from 
higher moisture and soluble salt contents and indicate corrosive soil. 

A correlation between electrical resistivity and corrosivity toward ferrous metals is: 1 

Soil Resistivity 
in ohm-centimeters Corrosivity Category 
Greater than 10,000 Mildly Corrosive 

2,000 to 10,000 Moderately Corrosive 
1,000 to 2,000 Corrosive 

Oto 1,000 Severely Corrosive 

Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt content, 
soil types, aeration, anaerobic conditions, and site drainage. 

The average resistivities measured in the field were in the mildly corrosive category. Stratum 
resistivities were predominantly in the mildly corrosive category with some values in the moderately 
corrosive category. Average resistivities generally decreased with increasing depth. 

Electrical resistivities measured in the laboratory were in the mildly corrosive category with as
received moisture. When saturated, the resistivities were in the mildly to moderately corrosive 
categories. The resistivities dropped considerably with added moisture because the samples were 
dry as-received. 

Soil pH values varied from 6.0 to 7.9. This range is moderately acidic to moderately alkaline. 2 

These values do not particularly increase soil corrosivity. 

The soluble salt content of the samples were low. 

Nitrate was detected in low concentrations. 

Tests were not made for sulfide and negative oxidation-reduction (redox) potential because these 
samples did not exhibit characteristics typically associated with anaerobic conditions. 

This soil is classified as moderately corrosive to ferrous metals. 

SIMILITUDE ANALYSIS 

Typical photovoltaic panels are proposed to be supported by either a driven galvanized steel pipe 
pile or a galvanized steel pipe pile encased in an unreinforced concrete pier. Drive pier foundations 
are proposed to be galvanized steel pipe pile encased in a reinforced concrete pier. 

HOR has completed a soil corrosion similitude analysis to assess the efficacy of installing the 
proposed steel piles exposed to project site soil conditions and to calculate a corrosion loss for the 

1 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, pp. 166-167. 
2 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, p. 8. 
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piles. HOR understands that a design life of 30 years is desired. A safety factor of 2 was applied to 
any corrosion rates presented in this report. 

It is assumed for this evaluation that the steel piles are to be installed with a galvanized coating and 
will not come into contact with concrete. The pH differential created by the pile in partial contact 
with both soil and concrete would significantly increase the corrosion rate of the pile near the 
concrete/soil boundary that is not accounted for in this analysis. A pile completely encased in 
concrete is a different scenario dictated more by the aggressivity of the soil towards concrete and is 
also not addressed here. 

Corrosion rates of metals in soils depend on construction details, soil moisture, etc., in addition to 
soil corrosivity, and are, therefore, difficult to predict. Data for corrosion of ferrous metals in a 
variety of soils was compiled by Melvin Romanoff of the National Bureau of Standards in a Circular 
579 entitled Underground Corrosion. The basic methodology was to identify the representative soil 
characteristics most likely to be encountered at the project site and then use the data presented in 
Circular 579 to calculate the corrosion rates based upon the similitude between the soils 
documented and the soils anticipated at the site. 

Corrosion Loss for Galvanized Coatings 

Based on the laboratory analysis (see attached Table 2) completed on the soil samples, Soil 12 
listed in Table 6 of Romanoff s Circular 579 were selected as the soil of similar composition and 
similar precipitation levels to the provided samples. Based on zinc weight loss values listed in 
Table 65 of Romanoffs Circular 579 for Soil 12, a uniform corrosion rate of 0.09 mpy was 
estimated for the galvanized coatings exposed to site soils. This equates with a loss of 2.6 mils of 
zinc coating over the 30-year design life. 

Corrosion Loss for Steel Exposed to Soils 

If insufficient zinc coating is present, the steel will next start to be consumed. Based on Soil 12, an 
average single-side uniform corrosion rate of approximately 0.96 mpy was estimated for bare steel 
exposed to site soils. For steel pile exposed to soil on both sides (exterior and interior), a total 
corrosion rate of approximately 1.92 mpy was estimated. Because the corrosion rate decreases as 
oxygen availability decreases, this worst case scenario may actually be less with uniform corrosion 
occurring at a slower rate due to lack of oxygen replenishment in the pipe interior. The amount of 
steel section loss will be dependent on the amount of galvanizing applied. 

Uniform corrosion is not the only type of corrosion that can occur on buried metals. Localized 
corrosion in the form of pitting can also occur. The pitting corrosion rate for this soil type is 
estimated to be approximately 9.8 mpy. This may be considered a pronounced pitting rate that 
would lead to premature through-wall pitting of the steel piles. However, pitting and/or perforation of 
a steel pile are not catastrophic since pitting is a highly localized phenomenon which would not 
significantly reduce the mass, weight, or structural capacity of the steel pile. 

Other literature indicates that when a pile is isolated from subsurface structures, corrosion rates are 
low and less dependent upon the nature of the soil because of the lack of availability of oxygen3.4 

3 Romanoff, Melvin. Corrosion of Steel Pilings in Soils, NBS Circular 58, 1962 
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and may be retarded as much as an order of magnitude. Thus, the uniform corrosion rate below 
the water table (if present) is expected to decrease dramatically. Most of the corrosion noted in the 
literature fell within three feet below the ground water table and higher. 

CORROSION CONTROL RECOMMENDATIONS 

The life of buried materials depends on thickness, strength, loads, construction details, soil 
moisture, etc., in addition to soil corrosivity, and is, therefore, difficult to predict. Of more practical 
value are corrosion control methods that will increase the life of materials that would be subject to 
significant corrosion. 

The following recommendations are based on the soil conditions discussed in the Soil Corrosivity 
section above. Unless otherwise indicated, these recommendations apply to the entire site or 
alignment. 

Steel Pipe 

Implement a// the following measures: 

1. Underground steel pipe with rubber gasketed, mechanical, grooved end, or other 
nonconductive type joints should be bonded for electrical continuity. Electrical continuity is 
necessary for corrosion monitoring and possible future cathodic protection. 

2. Install corrosion monitoring test stations to facilitate corrosion monitoring and the possible 
future application of cathodic protection: 

a. At each end of the pipeline. 

b. At each end of all casings. 

c. Other locations as necessary so the interval between test stations does not exceed 
1,200 feet. 

3. To prevent dissimilar metal corrosion cells and to facilitate the possible future application of 
cathodic protection, electrically isolate each buried steel pipeline per NACE Standard 
SP0286 from: 

a. Dissimilar metals. 

b. Dissimilarly coated piping (cement-mortar vs. dielectric). 

c. Above ground steel pipe. 

d. All existing piping. 

4. Choose one of the following corrosion control options: 

OPTION 1 

a. Apply a suitable dielectric coating intended for underground use such as: 

i. Polyurethane per AWWA C222 or 
ii. Extruded polyethylene per AWWA C215 or 
iii. A tape coating system per AWWA C214 or 

4 Revie, R. Winston, Uhlig's Corrosion Handbook (Z'd Edition), John Wiley & Sons, 2000 
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iv. Hot applied coal tar enamel per AWWA C203 or 

v. Fusion bonded epoxy per AWWA C213. 

b. Although it is customary to cathodically protect bonded dielectrically coated 
structures, cathodic protection is not recommended at this time due to moderately 
corrosive soils. Joint bonds, test stations, and insulated joints should still be 
installed and will facilitate the application of cathodic protection in the future if 
needed to control leaks. 

OPTION2 

a. As an alternative to dielectric coating and possible future cathodic protection, apply 
a ¾-inch cement mortar coating per AWWA C205 or encase in concrete 3 inches 
thick, using any type of ASTM C150 Portland cement. Joint bonds, test stations, 
and insulated joints are still required for these alternatives. 

NOTE: Some steel piping systems, such as for oil, gas, and high-pressure piping systems, have 
special corrosion and cathodic protection requirements that must be evaluated for each specific 
application. 

Iron Pipe 

Implement a// the following measures: 

1. Electrically insulate underground iron pipe from dissimilar metals and from above ground 
iron pipe with insulating joints per NACE Standard SP0286. 

2. Bond all nonconductive type joints for electrical continuity. Electrical continuity is necessary 
for corrosion monitoring and possible future cathodic protection. 

3. Install corrosion monitoring test stations to facilitate corrosion monitoring and the possible 
future application of cathodic protection: 

a. At each end of the pipeline. 

b. At each end of any casings. 

c. Other locations as necessary so the interval between test stations does not exceed 
1,200 feet. 

4. Choose one of the following corrosion control options: 

OPTION 1 

a. Apply a suitable coating intended for underground use such as: 

i. Polyethylene encasement per AWWA C105; or 

ii. Epoxy coating; or 

iii. Polyurethane; or 

iv. Wax tape. 

NOTE: The thin factory-applied asphaltic coating applied to ductile iron pipe for 
transportation and aesthetic purposes does not constitute a corrosion control 
coating. 

b. Although it is customary to cathodically protect coated structures, cathodic 
protection is not recommended at this time due to moderately corrosive soils. Joint 



LOR GEOTECHNICAL, INC. January 6, 2015 
HOR #243875 Pagel 

bonds, test stations, and insulated joints should still be installed and will facilitate the 
application of cathodic protection in the future if needed to control leaks. 

OPTION 2 

a. As an alternative to coating systems described in Option 1 and possible future 
cathodic protection, concrete encase all buried portions of metallic piping so that 
there is a minimum of 3 inches of concrete cover provided over and around 
surfaces of pipe, fittings, and valves using any type of ASTM C150 Portland 
cement. 

Copper Tubing 

Implement a// the following measures: 

1. Place cold water copper tubing in an 8-mil polyethylene sleeve or encase in double 4-mil 
thick polyethylene sleeves and bed and backfill with clean sand at least 2 inches thick 
surrounding the tubing. Clean sand should have a minimum resistivity of no less than 
3000 ohm-cm, and a pH of 6.0-8.0. Copper tubing for cold water can also be treated the 
same as for hot water. 

2. Hot water tubing may be subject to a higher corrosion rate. Protect hot copper tubing by 
one of the following measures: 

a. Preventing soil contact. Soil contact may be prevented by placing the tubing above 
ground or encasing the tubing with PVC pipe with solvent-welded joints. or 

b. Applying cathodic protection per NACE Standard SP0169. The amount of cathodic 
protection current needed can be minimized by coating the tubing. 

Plastic and Vitrified Clay Pipe 

1. No special precautions are required for plastic and vitrified clay piping placed underground 
from a corrosion viewpoint. 

2. Protect all metallic fittings and valves with wax tape per AWWA C217 or epoxy. 

All Pipe 

1. On all pipes, appurtenances, and fittings not protected by cathodic protection, coat bare 
metal such as valves, bolts, flange joints, joint harnesses, and flexible couplings with wax 
tape per AWWA C217 after assembly. 

2. Where metallic pipelines penetrate concrete structures such as building floors, vault walls, 
and thrust blocks use plastic sleeves, rubber seals, or other dielectric material to prevent 
pipe contact with the concrete and reinforcing steel. 
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Concrete 

1. From a corrosion standpoint, any type of ASTM C150 Portland cement may be used for 
concrete structures and pipe because the sulfate concentration is negligible, 0 to 0.1 
percent. ·5·6·7 

2. Standard concrete cover over reinforcing steel may be used for concrete structures and 
pipe in contact with these soils due to the low chloride concentration8 found onsite. 

Cast-in-Place Concrete Piles 

1. Protect steel reinforced and unreinforced cast-in-place and cast-in-drilled-hole concrete 
piles the same way as concrete structures mentioned under the concrete section in this 
report. 

2. Do not allow the steel pile to be in partial contact with the soil. 

Driven Steel Piles 

1. A dissimilar environment corrosion cell would exist between the steel embedded in 
concrete and the steel in the soil. In the cell, the steel in the soil is the anode ( corroding 
metal), and the steel in concrete is the cathode (protected metal). Minimize this cell by 
doing one of the following. 

a. Coat the part of the steel piles that will be embedded in concrete to prevent contact 
with concrete and reinforcing steel, or 

b. Fully encase the steel with concrete such that no contact with the soil is made, or 

c. Prevent all pile contact with concrete. 

2. Steel piles are most susceptible to corrosion in disturbed soil where oxygen is available. 
Corrosion rates in disturbed soil, such as fill and loose native soil, and/or within 3 feet of the 
water table are estimated to be 0.09 mpy for zinc and 1.92 mpy for steel. Apply an 
adequate thickness of zinc galvanizing to the piles to achieve the desired 30-year design 
life. Alternatively, the pile thickness can be increased to account for steel section loss and 
the galvanizing omitted. 

3. Steel pipe pile interiors may be protected by filling them with concrete or hermetically 
sealing the ends. 

CLOSURE 

The analysis and recommendations presented in this report are based upon data obtained from 
the laboratory samples. This report does not reflect variations that may occur across the site or 

5 2012 International Building Code (/BC) Section 1904. 3 
6 2012 International Residential Code (/RC) which refers to American Concrete Institute (AC/-318) Table 19.3.2.1 
7 2013 California Building Code (CBC) which refers to American Concrete Institute (ACl-318) Table 19.3.2.1 
8 Design Manual 303: Concrete Cylinder Pipe. Ameron. p. 65 
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due to the modifying effects of construction. If variations appear, HOR should be notified 
immediately so that further evaluation and supplemental recommendations can be provided. 

Our services have been performed with the usual thoroughness and competence of the 
engineering profession. No other warranty or representation, either expressed or implied, is 
included or intended. 

Please call if you have any questions. 

Respectfully Submitted, 
HOR Engineering, Inc. 

Brien L. Clark, PE 

Enc: Table 1 - Soil Resistivity Field Tests 
Table 2 - Laboratory Tests on Soil Samples 
Table 3 - Laboratory Thermal Resistivity Tests on Soil Samples 
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Table 1 - Soil Resistivity Field Tests 

LOR Geotechnical Group, Inc. 
Hesperia Solar Farm 

Your #63138.1, HDR #243874 
26-Nov-14 

LOCATION 
DEPTH 

(feet) 

MEASURED 
RESISTANCE 

(ohms) 

AVERAGE 
RESISTIVITY 

TO DEPTH 
(ohm-cm) 

STRATUM 
RESISTIVITY 

(ohm-cm) 
• 1,016,000 

Rl 2 2540 0 1,016,000 
E-W Orientation 249,020

4 500 400,000 

6 43 
•• 51,600 •• 18,818 

• 23,889 
8 25 • 40,000 • 61,429 
10 21.5 • 43,000 • 27,950 
25 6.5 • 32,500 

390,000 
50 6.0 • 60,000 •

• 18,649 
75 2.3 • 34,500 

• 11,907 
100 1.2 • 23,400 

• 11,700
200 0.39 • 15,600 

• 4,348,800
R2 2 10872 • 4,348,800 
N-S Orientation 603,557 

4 1325 • 1,060,000 • 
142,010 

6 280 336,000 •• • 42,864 
8 77.5 124,000• n,_, 7,440 
10 15 • 30,000 

• 90,000 
25 10 • 50,000 

150,000 
50 7.5 • 75,000 • 

243,750 
75 6.5 • 97,500 • 

0 7,815 
100 1.3 • 25,200 

173,250
200 1.1 • 44,000 • 

CORROSIVlTY LEGEND (FERROUS METALS) 

.Mildly '..)Moderately ecorrosivc • Severely 

431 West Baseline Road· Claremont, CA 91711 
Phone: 909 .626.0967 · Fax: 909 .626.3316 Pagel of l 



Table 2 - Laboratory Tests on Soil Samples 

LOR Geotechnical Group, Inc. 
Hesperia Solar Farm 

Your #63138.1, HDR Lab #14-0902SCS 
4-Dec-14 

Sample ID B-1 B-2 B-3 B-4 
@0-3' @3-6' @6-9' @4-7' 

SM SM SM SM 
>. ;at -'.xf1!J!ll1£ t:··: 

Resistivity Units 
as-received ohm-cm 3,240,000 80,000 388,000 680,000 
saturated ohm-cm 7,600 8,000 6,800 12,400 

pH 6.0 7.9 7.0 7.3 

Electrical 

Conductivity mS/cm 0.05 0.06 0.09 0.03 

Chemical Analyses 

Cations 

calcium Ca2+ mg/kg 30 35 60 17 
Mg2+magnesium mg/kg 5.9 5.9 6.6 2.5 

sodium Na 1+ mg/kg 37 46 73 43 
Kl+potassium mg/kg 7.5 IO 8.3 3.7 

Anions 

carbonate C032- mg/kg ND ND 9.0 ND 

bicarbonate HCO31- mg/kg 37 98 158 37 
Fl-fluoride mg/kg 3.4 3.3 5.5 4.2 

chloride c1 1· mg/kg 7.6 4.0 3.9 1.8 
sulfate S042- mg/kg 11 8.2 8.3 4.3 
phosphate PO/ mg/kg 27 24 19 25 

Other Tests 
NH41+ammonium mg/kg ND ND ND ND 

nitrate N03I- mg/kg 36 23 11 12 
s2-sulfide qual na na na na 

Redox mV na na na na 

Electrical conductivity in millisiemens/cm and chemical analysis were made on a I :5 soil-to-water extract. 
mg/kg= milligrams per kilogram (parts per million) of dry soil. 
Redox = oxidation-reduction potential in millivolts 
ND = not detected 
na = not analyzed 

431 West Baseline Road · Claremont, CA 91711 
Phone: 909.962.5485 · Fax: 909.626.3316 Pagel of l 



Table 3 - Thermal Resistivity Tests on Soil Samples 

LOR Geotechnical Group, Inc. 
Hesperia Solar Farm 

Your #63138.1, HDR Lab #14-0902SCS 
4-Dec-14 

Sample ID BB-11 (R-11) BB-12 (R-12) 
@36" @36" 

SM SM 

Thermal Resistivity 

as-received 

mid-point 

0% moisture 

Moisture Content 

as-received 

mid-point 

ND = not detected 
na = not analyzed 

Units 

cm 0 cw-' 109.4 86.6 

cm °C w-1 117.9 93.4 

cm 0 cw-1 312.9 283.6 

%H2O 7.1% 7.7% 

%H2O 6.0% 6.4% 

431 West Baseline Road · Claremont, CA 91711 
Phone: 909.962.5485 · Fax: 909.626.3316 Pagel of l 
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HESPERIA FARMS SOLAR PHOTOVOLTAIC PROJECT ADDENDUM 
SUPPLEMENTAL ENVIRONMENTAL CHECKLIST FORM 

July 2017 

Purpose of This Addendum 

In November 2015, the Lake Arrowhead Community Services District (LACSD) prepared an Initial 
Study for the Hesperia Farms Solar Photovoltaic Project in accordance with Section 15063( d}(3) of 
the California Environmental Quality Act (CEQA) Guidelines to determine if the Proposed Project 
would have a potentially significant effect on the physical environment. 

The proposed solar facility would be located on five to six acres in the southern portion of a District
owned, 350-acre property located in the eastern portion of the City of Hesperia known as Hesperia 
Farms, in San Bernardino County. The parcel is bounded on the west by Arrowhead Lake Road, on 
the east by vacant land, spreading ponds, on the south by an unnamed street off of Arrowhead Lake 
Road and on the north by vacant land and one single family residence. 

The Initial Study and proposed Mitigated Negative Declaration (IS/MND) were circulated for public 
review and comment beginning in November 2015 (State Clearinghouse Number 201504107 4) and 
ending in December 2015. The LACSD adopted the MND in December 2015 (herein referred to as 
Final IS/MND). 

Since the time of the adoption, the LACSD identified an alternative site for consideration. The 
proposed alternative site is still located within the same 350-acre property as identified in the 
adopted IS/MND; but the alternative site would utilize the northern portion of the property, instead of 
the southern portion. The original site was located adjacent to the southern property line whereas 
the alternative site would be located approximately 660 feet north of the southern property line. 

The purpose of this Addendum is to ensure that no new significant impacts would result from the 
alternative site compared to what was described and assessed in the IS/MND for the original site, as 
adopted in December 2015. The Final IS/MND is utilized as the basis for this Addendum and is 
incorporated by reference throughout this Addendum. 

CEQA Requirements 

Under State CEQA Guidelines section 15162, once a negative declaration has been adopted for a 
project, no subsequent environmental review shall be prepared for that project unless substantial 
changes are proposed to the project requiring major revisions of the previous negative declaration 
due to the involvement of new significant environmental effects or a substantial increase in the 
severity of previously identified significant effects. Under State CEQA Guidelines section 15164, an 
addendum to an adopted negative declaration may be prepared if only minor technical changes or 
additions are necessary or none of the conditions described in State CEQA Guidelines section 
15162 calling for preparation of a subsequent EIR or negative have occurred. The Final IS/MND 
assessed a Project to be located in the southern portion of the site and identified potentially 
significant impacts that could be reduced to less than significant with mitigation in the areas of 
AestheticNisual, Air Quality, Archaeologic-Historic, Biological Resources, Drainage/Absorption, 
Flood Plain/Flooding, Forest Land/Fire Hazard, Geologic/Seismic, Minerals, Noise, 
Population/Housing Balance, Public Services, Recreation/Parks, Soil Erosion/Compaction/Grading, 
Solid Waste, Toxic/Hazardous, Traffic/Circulation, Water Quality, Water Supply, Land Use, 
Cumulative Effects. 

Because the alternative site is adjacent to the site described in the original IS/MND, impacts from a 
proposed project at the alternative site are anticipated to be similar to that of the original site. The 
purpose of this Addendum is to ensure that no new significant impacts would result from the project 
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being developed at the alternative site , compared to impacts as described in the November IS/MND. 

Environmental Checklist - Comparison of Original Site and Alternative Site 

1. Project Title: Hesperia Farms Solar Photovoltaic Project 

2. Lead Agency Name and Address: 

Lake Arrowhead Community Services District 
PO Box 700 
Lake Arrowhead, CA 92352 

3. Contact Person and Phone Number: 

Catherine Cerri, General Manager (909) 336-7100 

4. Project Location: 
The proposed solar facility would be located on five to six acres in the southern portion of a District
owned, 350-acre property located in the eastern portion of the City of Hesperia known as Hesperia 
Farms, in San Bernardino County. The entire site is generally bounded by Whitehaven Street and a 
private driveway on the south, Arrowhead Lake Road on the west, the Mojave River on the east and 
Hesperia Lakes Park on the north. 

• Original Site: Five to six acres located approximately 90 feet north from the southern property 
line. 

• Alternative Site: Five to six acres, beginning approximately 660 feet north of the southern 
property line. 

The USGS locations are as follows: 

• Original Site: USGS - Lake Arrowhead Quadrangle, 15 Minute Series Topographic. The 
whole site occupies a portion of the Southeast 1/4 of Section 1, Township 3 North, Range 4 
West, San Bernardino Base and Meridian. 

• Alternative Site: Lake Arrowhead U. S. Geological Survey's (USGS) 7.5-minute topographic 
map in the southeast portion of Section 1, Township 3 North, Range 4 West, San Bernardino 
Base and Meridian. 

Figure 1 a attached identifies the Original and Alternative project location sites. The nearest major 
roadways to the site are Arrowhead Lake Road, which is located immediately west of the project site, 
and Whitehaven Street, which is located south of the project site. 

5. Project Sponsor's Name and Address: 

6. 

Lake Arrowhead Community Services District 
PO Box 700 
Lake Arrowhead, CA 92352 

General Plan Designation: 

Rural Residential 0-0.4 units per acre 

8. Previous Environmental Document: 

7. Zoning: 

Rural Residential 

April 22, 2015- May 21, 2015 Original IS/MND circulated for public review and comment 

Nov. 6, 2015- Dec 7, 2015 Revised IS/MND circulated for public review and comment. 

Dec. 15- 18, 2015 NOD adopted, filed with the County and State Clearinghouse 
Categories required for mitigation included: Aesthetics, Air Quality, Biological Resources, Cultural Resources, 
Geology and Soils, Hazards and Hazardous Materials, Hydrology and Water Quality, and Noise, 
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Below is an excerpt from the Final IS/MND that describes the responses to comments from the previous 
IS/MNDs. The discussion below from the Final IS/MND is hereby also incorporated as applicable to the 
alternative site with the exception as text noted in bold type: 

ERRATA I RESPONSES TO COMMENTS RECEIVED ON PROPOSED PROJECT 

In April 2015, the District circulated a similar version of this /S/MND for input from the public and 
responsible agencies. During the 30-day public review period, the District received five comments letters 
from the following agencies: California Department of Fish and Wildlife, City of Hesperia, Lahontan 
Regional Water Quality Control Board, Mojave Desert Air Quality Management District and San 
Bernardino County Department of Public Works. As a result of comments received during the review 
period, the District opted to revise the /S/MND in an effort to fully respond to questions and concerns. 
This IS/MND includes those revisions as outline below. 

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 

The comment letter received from the California Department of Fish and Wildlife outlined changes to, 
and requested the addition of, mitigation measures. In response to these comments, additional 
information regarding special status species has been added to clarify results of the surveys and two 
new mitigation measures have been incorporated. Changes can be found under Section IV, Biological 
Resources. 

CITY OF HESPERIA 

The City of Hesperia provided five comments. The first comment was addressed under Section X, 
Land Use and Planning. Building and zoning ordinances of a county or city do not apply to the 
location or construction of facilities for the production or generation of electrical energy under 
Government Code section 53091 and 53096. As such, the proposed project is exempt from 
compliance with all provisions of the City's Development Code. The Mitigation Measure X-1 
identified in the previous IS/MND that required the District to submit a General Plan amendment 
and zone change application has been removed from the document since a general plan 
amendment and zone change would not be required under the exemption. Revisions were made to 
each of the following mitigation measures or sections based on recommendation of the remaining 
bulleted items: Aesthetic Mitigation Measure /-2; Section VII, Greenhouse Gas Emission; Section XIV, 
Public Services; and Section XVII, Utilities and Service Systems. 

LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD 

The Regional Water Quality Control Board (RWQCB) commented on potential changes to the existing 
discharge permit. The treated effluent that is presently discharged at the District's 350-acre Hesperia 
Farms property will remain consistent with RWQCB Order# R6V-2009-0037. The proposed project site 
(5 to 6 acres solar facility location) has never been part of the discharge facility or operations and will 
continue to be separate from any such uses after project implementation and construction of the solar 
facility. Therefore, the proposed project does not include the use of recycled water and would not have 
the potential to impact water quality beyond what is described within Section IX, Hydrology and Water 
Quality as it relates to construction and operation of a solar facility. Modifications to this section have 
been made to incorporate requirements for the District to prepare a Water Quality Management Plan. In 
addition, the project site does not contain any waters of the United States or State of California. 

The reference to Figure 4 on the previously circulated /S/MND was incorrect and has been corrected 
within this document. The reference should have been made to Figure 4a, 4b, 4c and 4d of this /SIMND 
(included as Figure la, lb, le, and Id on the previously circulated /S/MND). 

MOJAVE DESERT AIR QUALITY MANAGEMENT DISTRICT 

In response to comments received from the Mojave Desert Air Quality Management District, the District 
has incorporated revisions and additions to Section Ill, Air Quality within Mitigation Measures 111-1, 111-2, 
and 111-3. 

COUNTY OF SAN BERNARDINO PUBLIC WORKS 

No future development plans are anticipated at this time for the remaining portions of the 350- acre 
Hesperia Farms property, beyond construction of the proposed solar facility. Information regarding the 
Mohave ground squirrel has been added to Section IV, Biological Resources and mitigation measure IV-
2. In addition, language specific to a construction general permit and implementation of a Water Quality 
Management Plan have been included in Section XI, Hydrology and Water Quality. 
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Regarding bold type above, the City of Hesperia's Ordinance No. 2012-07 regulates the location of solar 
systems within the City. City staff considers the Project to be a solar farm under Development Code Section 
16.16.063 of the City's Municipal Code. Solar farms are only allowed on nonresidential and nonagricultural 
designated properties with approval of a conditional use permit by the planning commission . Section 
16.16.063 further provides that solar farms are not permitted within 660 feet of any agricultural or residentially 
designated property under its solar ordinance. The Hesperia Farms Property is designated Rural Residential 
0-0.4 units per acre under the General Plan and zoned Rural Residential. The District is pursuing a General 
Plan Amendment and conditional use permit from the City as part of the proposed Alternative Site, which 
would comply with the 660 feet buffer requirement from the nearest residence. The mitigation measures in the 
Final IS/MND and adopted by the District would apply to the proposed Alternative Site and are hereby 
incorporated into the analysis for the proposed Alternative Site. 

9. Description of Project: 

All components of the Proposed Project as described in the adopted Final IS/MND are unchanged 
except for: the addition of an Alternative Site Location, the timing for construction, and the length of 
underground electric cable needed to connect the Proposed Alternative Site to the Southern California 
Edison (SCE) grid interconnection point. Originally, construction was scheduled for Spring 2016; 
however, the project is now scheduled to be constructed in the fourth quarter of 2017 or the first 
quarter of 2018, depending on the timing for project approvals. The underground cable to connect the 
SCE tie-in was identified to be approximately 20 linear feet for the Original Site and may be 
approximately 660 linear feet for the Proposed Alternate Site. The location of the trench to install the 
underground electric cable was always within the existing disturbed road on the property that is 
currently used by the District to access its facilities and used by SCE to access their electric utility 
meter. For ease of review of this Addendum, an excerpt from the Final IS/MND Project Description is 
provided in this section. 

The District seeks to install up to 0. 96 megawatt (MW) of solar electric panels by commercial vendor 
SunPower. A perimeter fence will be installed within the five to six acre project footprint. Each solar 
module is approximately 41.2" x 81.4" in dimension. The panels are installed on a pedestal and track the 
sun. At full tilt, the low point is about four feet above grade and the high point is about six feet above 
grade. At horizontal tilt the panels are about five feet above grade. Panels track the sun from east to 
west and at noon the panels are horizontal and facing straight up. The nodules are covered with an anti
reflective coating. About 2,160 panels will be installed on the project site. The panels appear dark blue in 
daylight and black in low light or night conditions. Figures 4a through 4d contain visual simulations of the 
project site (before and after) that show the general layout of the solar panels and support facilities that 
will be installed on the project site. The electricity produced by this facility will be connected to the local 
electric grid adjacent to the project site at the southeast corner of the District's Hesperia Farms property. 
The electricity produced is expected to be metered into the regional grid and credits will be obtained to 
offset energy consumption by individual District facilities. 

Periodic maintenance of the solar facility will occur. This includes washing the panels using SunPower's 
Oasis Solar Panel cleaning robots. A description of these robots is provided as part of Appendix 1 of this 
environmental document. The District will refurbish an existing well on the property and this local 
groundwater water will be used to wash the solar panels with no chemicals. Maintenance activities 
occur periodically as needed and these activities are conducted by a field team sent to the site. 

GENERAL CONSTRUCTION SCENARIO 

Construction activities will be carried out in the following sequence: 

1. Clearing and grubbing: maximum area of disturbance at any one time 5 acres. 

2. Site preparation, grading and installation of gravel road and utilities (electricity and communications, 
etc.). 

3. Installation of photovoltaic structures, including the equipment pad and point of interconnect. 

4. Landscaping with drought resistant landscape plants at the south end of the property as a buffer 
between the solar facility and the nearby residence. This landscape buffer will be irrigated by an existing 
District well on the property, as appropriate. 

5. An existing disturbed area adjacent to the northwest edge of the solar facility will be used as the 
project staging area. 
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SunPower uses driven "C" piles to support the panels with no concrete foundations. Approximately 450 
piles will be driven based on the proposed design. These C-piles are typically 6" x 3", 11 guage, 
galvanized steel. There will be a small number of 7.625" x 4.5" C-piles, of either 11 or 7 guage 
galvanized steel. 

The District expects to start construction in the fourth quarter of 2017 or the first quarter of 2018, 
depending on the timing for project approvals. Construction will require approximately two months. 
Staging areas will be located adjacent to the northwest edge of the solar facility area. All construction 
equipment, material and employees will access the project site from the existing site access on 
Arrowhead Lake Road. Maximum number of employees on the site at any one time is forecast to be 20 
persons and the maximum number of truck deliveries of equipment and material will be 10 trucks per 
day. 

10. Surrounding Land Uses and Setting: (Briefly describe the project's surroundings.) 

The Original Site, would be located along the southern property line, 200 feet north of the nearest 
residence. The proposed Alternative Site is located approximately 660 feet north of the southern 
property line and is adjacent to the Original Site that was analyzed in the Final IS/MND. No 
residences exist within the District-owned property; however, there is an abandoned residential 
structure within the 350-acre site, near the northern edge of the Alternative Site. As such, there is no 
change in the surrounding land uses and settings as described in the Final IS/MND for the Original 
Site. An excerpt of this section is provided as follows for ease of review of this Addendum. 

The District owns and uses portions of the District-owned, 350-acre Hesperia Farms property to 
percolate effluent treated at its water reclamation facilities in Lake Arrowhead. This use of the site will 
continue into the future, but does not occur within the project site (five to six acres for solar facility). To 
control fugitive dust on the site, it was previously used to grow forage crops for use by animals. The 
District does not currently, nor will the District grow forage crops in the foreseeable future. Currently, 
ruderal vegetation is allowed to grow on the site and twice a year this vegetation is mowed. This use will 
continue in the future to continue a ground cover that will minimize potential for fugitive dust. Sporadic 
residences and open space uses occur in all directions surrounding the project site. The Mojave River 
channel is located east of the historic recharge site. The only access road to the proposed project site is 
Arrowhead Lake Road. Electricity is available at the project site as shown on Figure 3 in the IS/MND. 

11 . Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement): 

The proposed Alternative Site is located approximately 660 feet north of the southern property line. 
The proposed Alternative Site causes no change in this section as described in the Final IS/MND for 
the original site. An excerpt of this section is provided as follows for ease of review of this Addendum. 
Refer to Section 8 of this Addendum for additional information. 

As discussed in Section 8 of this Addendum, the District would obtain a General Plan Amendment and 
conditional use permit through the City of Hesperia for the proposed Alternative Site. 
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NEW SIGNIFICANT ENVIRONMENTAL EFFECTS OR SUBSTANTIALLY MORE SEVERE SIGNIFICANT 
ENVIRONMENTAL EFFECTS COMPARED TO THOSE IDENTIFIED IN THE PREVIOUS CEQA 
DOCUMENT. 

There is no change to the subject areas checked below as it was determined that there are no new significant 
environmental effects beyond the previously identified effects that will have a substantial increase in severity 
either due to the change in project location. Additionally, there is no change in circumstances or new 
information of substantial importance, as indicated by the checklist and discussion on the following pages. 

The proposed Alternative Site is located approximately 660 feet north of the southern property line. The 
proposed Alternative Site causes no change in this section as described in the Final IS/MND for the original 
site. The issues checked in the Final IS/MND also apply to the proposed Alternative Site. The following 
issues, which apply to both sites are as follows: 

□ Aesthetics 

~ Biological Resources 

~ Hazards & Hazardous Materials 

□ Mineral Resources 

□ Public Services 

□ Utilities / Service Systems 

□ Tribal Cultural Resources 
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DETERMINATION (To be completed by the Lead Agency): 

On the basis of this initial evaluation: 

□ No substantial changes are proposed in the project and there are no substantial changes in the 
circumstances under which the project will be undertaken that will require major revisions to the previous 
approved ND or MND or certified EIR due to the involvement of new significant environmental effects or a 
substantial increase in the severity of previously identified significant effects. Also, there is no "new 
information of substantial importance" as that term is used in CEQA Guidelines Section 15162(a)(3). 
Therefore, the previously adopted ND or MND or previously certified EIR is adequately discusses the 
potential impacts of the project without modification. 

IZ) No substantial changes are proposed in the project and there are no substantial changes in the 
circumstances under which the project will be undertaken that will require major revisions to the previous 
approved ND or MND or certified EIR due to the involvement of new significant environmental effects or a 
substantial increase in the severity of previously identified significant effects. Also, there is no "new 
information of substantial importance" as that term is used in CEQA Guidelines Section 15162(a)(3). 
Therefore, the previously adopted ND, MND or previously certified EIR adequately discusses the 
potential impacts of the project; however, minor changes require the preparation of an ADDENDUM. 

□ Substantial changes are proposed in the project or there are substantial changes in the circumstances 
under which the project will be undertaken that will require major revisions to the previous ND, MND or 
EIR due to the involvement of significant new environmental effects or a substantial increase in the 
severity of previously identified significant effects. Or, there is "new information of substantial 
importance," as that term is used in CEQA Guidelines Section 15162(a)(3). However all new potentially 
significant environmental effects or substantial increases in the severity of previously identified significant 
effects are clearly reduced to below a level of significance through the incorporation of mitigation 
measures agreed to by the project applicant. Therefore, a SUBSEQUENT MND is required. 

□ Substantial changes are proposed in the project or there are substantial changes in the circumstances 
under which the project will be undertaken that will require major revisions to the previous environmental 
document due to the involvement of significant new environmental effects or a substantial increase in the 
severity of previously identified significant effects. Or, there is "new information of substantial 
importance," as that term is used in CEQA Guidelines Section 15162(a)(3). However, only minor 
changes or additions or changes would be necessary to make the previous EIR adequate for the project 
in the changed situation. Therefore, a SUPPLEMENTAL EIR is required. 

□ Substantial changes are proposed in the project or there are substantial changes in the circumstances 
under which the project will be undertaken that will require major revisions to the previous environmental 
document due to the involvement of significant new environmental effects or a substantial increase in the 
severity of previously identified significant effects. Or, there is "new information of substantial 

.. ~ '.s _r.eq~ ~ • \

imp~rtance," as that term is used in CEQA Guidelines Section 15162(a)(3). Therefore, a SUBSEQUENT 

~~) --'K~L..._...i/ -=-u;;;;....&../ _,__] ___ _ 
Sign~ re11 Date · 

Ulfhe11iie Ct rr/ IA h Arr t1u1W(1nmunih H NJ tel lJi1m'cf 
Printed Name For / 

Supplemental Environmental Checklist 
Form 

24 I 48.00046\29992356. l 

Page 7 of 40 FORM "J-1" 

8>6 



EVALUATION OF ENVIRONMENTAL IMPACTS: 

1) A finding of "No New Impact/No Impact" means that the potential impact was fully analyzed and/or 
mitigated in the prior CEQA document and no new or different impacts will result from the proposed 
activity. A brief explanation is required for all answers except "No New Impact/No Impact" answers 
that are adequately supported by the information sources a lead agency cites in the parentheses 
following each question. A "No New Impact/No Impact" answer is adequately supported if the 
referenced information sources show that the impact simply does not apply to projects like the one 
involved (e.g. the project falls outside a fault rupture zone). A "No New Impact/No Impact" answer 
should be explained where it is based on project-specific factors as well as general standards (e.g. the 
project will not expose sensitive receptors to pollutants, based on a project-specific screening 
analysis). 

2) A finding of "New Mitigation is Required" means that the project has a new potentially significant 
impact on the environment or a substantially more severe impact than analyzed in the previously 
approved or certified CEQA document and that new mitigation is required to address the impact. 

3) A finding of "New Potentially Significant Impact" means that the project may have a new potentially 
significant impact on the environment or a substantially more severe impact than analyzed in the 
previously approved or certified CEQA document that cannot be mitigated to below a level of 
significance or be avoided. 

4) A finding of "Reduced Impact" means that a previously infeasible mitigation measure is now available, 
or a previously infeasible alternative is now available that will reduce a significant impact identified in 
the previously prepared environmental document. 

5) All answers must take account of the whole action involved, including off-site as well as on-site, 
cumulative as well as project-level, indirect as well as direct, and construction as well as operational 
impacts. 

6) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process, an 
effect has been adequately analyzed in an earlier EIR or negative declaration. Section 
15063(c)(3)(D). In this case, a brief discussion should identify the following: 

a) Earlier Analyses Used. Identify and state where they are available for review. 

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within 
the scope of and adequately analyzed in an earlier document pursuant to applicable legal 
standards, and state whether such effects were addressed by mitigation measures based on 
the earlier analysis. Describe the mitigation measures which were incorporated or refined 
from the earlier document and the extent to which they address site-specific conditions for the 
proposed action. 

c) Infeasible Mitigation Measures. Since the previous EIR was certified or previous ND or MND 
was adopted, discuss any mitigation measures or alternatives previously found not to be 
feasible that would in fact be feasible or that are considerably different from those previously 
analyzed and would substantially reduce one or more significant effects of the project, but the 
project proponents decline to adopt the mitigation measures or alternatives. 

d) Changes in Circumstances. Since the previous EIR was certified or previous ND or MND was 
adopted, discuss any changes in the project, changes in circumstances under which the 
project is undertaken and/or "new information of substantial importance" that cause a change 
in conclusion regarding one or more effects discussed in the original document. 

7) Lead agencies are encouraged to incorporate into the checklist references to information sources for 
potential impacts (e.g. general plans, zoning ordinances). Reference to a previously prepared or 
outside document should, where appropriate, include a reference to the page or pages where the 
statement is substantiated. 

8) Supporting Information Sources. A source list should be attached, and other sources used or 
individuals contacted should be cited in the discussion. 
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9) This is only a suggested form, and lead agencies are free to use different formats; however, lead 
agencies should normally address the questions from this checklist that are relevant to a project's 
environmental effects in whatever format is selected. 

10) The explanation of each issue should identify: 

a) the significance criteria or threshold, if any, used to evaluate each question; 

b) differences between the proposed activity and the previously approved project desc~bed in 
the approved ND or MND or certified EIR; and 

c) the previously approved mitigation measure identified, if any, to reduce the impact to less than 
significance. 

11) Have California Native American tribes traditionally and culturally affiliated with the project area 
requested consultation pursuant to Public Resources Code section 21080.3.1? If so, has consultation begun? 

Note: Conducting consultation early in the CEQA process allows tribal governments, lead agencies, 
and project proponents to discuss the level of environmental review, identify and address potential adverse 
impacts to tribal cultural resources, and reduce the potential for delay and conflict in the environmental review 
process. (See Public Resources Code section 21083.3.2.) Information may also be available from the 
California Native American Heritage Commission's Sacred Lands File per Public Resources Code section 
5097.96 and the California Historical Resources Information System administered by the California Office of 
Historic Preservation. Please also note that Public Resources Code section 21082.3(c) contains provisions 
specific to confidentiality. 
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ENVIRONMENTAL CHECKLIST: 

New 
Potentially New No New 
Significant Mitigation is lmpacUNo Reduced 

Issues: Impact Required Impact Impact 

I. AESTHETICS. Would the project: 

a) Have a substantial adverse effect 
on a scenic vista? 

b) 

c) 

d) 

Discussion: 

Substantially damage scenic 
resources, including, but not limited 
to, trees, rock outcroppings, and 
historic buildings within a state 
scenic highway? 

Substantially degrade the existing 
visual character or quality of the 
site and its surroundings? 

Create a new source of substantial 
light or glare which would 
adversely affect day or nighttime 
views in the area? 

□ □ ~ □ 

□ □ ~ □ 

□ □ □ 

□ □ □ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line. The 
Project as described in the Final IS/MND was identified to have either no impact or less than significant 
impacts for all criteria except in the categories of visual character and lighting (Items l.c - l.d), as 
mitigation measures were recommended for those categories. The proposed Alternative Site results in no 
change to this section as described in the Final IS/MND for the Original Site because site conditions of 
the proposed Alternative Site are the same or similar to that described in the Final IS/MND. The 
mitigation measures identified and adopted in the Final IS/MND are also applicable to the Proposed 
Project being constructed at the proposed Alternative Site, and no new mitigation measures are 
proposed. The mitigation measures identified are: 

1-1 The District shall install a low height vegetation barrier on the southern boundary of the 
solar facility that will shield nearby residences from visual access to the facility, but not 
eliminate scenic views north of the project site. This "hedge" or vegetation buffer shall be 
planted prior to initiating construction of the solar facility and shall be irrigated using 
District provided well water. It shall be maintained at a maximum height of six feet. 

1-2 Night lighting will be located and shielded so as to avoid creating a nuisance to nearby 
residents. Light from onsite security and safety lighting shall not spill off the solar facility 
site onto adjacent residences or other light sensitive uses. A maximum change in light at 
the nearest residence of 0.5 foot candle shall be used as the threshold of significance. 
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Issues: New 
Potentially 
Significant 

Impact 
II. AGRICULTURE AND FOREST 

RESOURCES. In determining whether 
impacts to agricultural resources are 
significant environmental effects, lead 
agencies may refer to the California 
Agricultural Land Evaluation and Site 
Assessment Model (1997) prepared by the 
California Dept. of Conservation as an 
optional model to use in assessing impacts 
on agriculture and farmland. In determining 
whether impacts to forest resources, 
including timberland, are significant 
environmental effects, lead agencies may 
refer to information compiled by the 
California Department of Forestry and Fire 
Protection regarding the state's inventory of 
forest land, including the Forest and Range 
Assessment Project and the Forest Legacy 
Assessment project; and forest carbon 
measurement methodology provided in 
Forest protocols adopted by the California 
Air Resources Board. Would the project: 

a) Convert Prime Farmland, Unique □ Farmland, or Farmland of Statewide 
Importance (Farmland), as shown 
on the maps prepared pursuant to 
the Farmland Mapping and 
Monitoring Program of the California 
Resources Agency, to non-
agricultural use? 

b) Conflict with existing zoning for □ agricultural use, or a Williamson Act 
contract? 

c) Conflict with existing zoning for, or □ cause rezoning of, forest land (as 
defined in Public Resources Code 
section 12220(g)), timberland (as 
defined by Public Resources Code 
section 4526), or timberland zoned 
Timberland Production (as defined 
by Government Code section 
51104(g))? 

d) Result in the loss of forest land or □ conversion of forest land to non-
forest use? 
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Issues: 

e) 

Discussion: 

Involve other changes in the 
existing environment which, due to 
their location or nature, could result 
in conversion of Farmland, to non
agricultural use or conversion of 
forest land to non-forest use? 

New 
Potentially 
Significant 

Impact 

□ 

New 
Mitigation is 

Required 

□ 

No New 
Impact/No 

Impact 

~ 

Reduced 
Impact 

□ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have either no impacts or less than significant impacts for all criteria. The 
proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
Original Site because site conditions of the proposed Alternative Site are the same or similar to that of the 
site described in the Final IS/MND. 
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Issues: New New No New Reduced 
Potentially Mitigation is lmpacUNo Impact 
Significant Required Impact 
Impact 

Ill. AIR QUALITY. Where available, the 
significance criteria established by the 
applicable air quality management or air 
pollution control district may be relied upon 
to make the following determinations. 
Would the project: 

a) Conflict with or obstruct □ □ □ implementation of the applicable air 
quality plan? 

b) Violate any air quality standard or □ □ □ contribute substantially to an 
existing or projected air quality 
violation? 

c) Result in a cumulatively □ □ □ considerable net increase of any 
criteria pollutant for which the 
project region is non-attainment 
under an applicable federal or state 
ambient air quality standard 
(including releasing emissions 
which exceed quantitative 
thresholds for ozone precursors)? 

d) Expose sensitive receptors to □ □ □ substantial pollutant 
concentrations? 

e) Create objectionable odors affecting □ □ □ a substantial number of people? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line. The 
proposed Alternative Site causes no change in this section as described in the Final IS/MND for the 
Original site because the proposed Alternative Site is located nearly adjacent to the site described in the 
Final IS/MND would involve the same construction duration and types of equipment. The Mitigation 
Measures identified and adopted in the Final IS/MND on are also applicable to the Proposed Project being 
constructed at the proposed Alternative Site, and no new Mitigation Measures are proposed. 

A Less Than Significant Impact was identified for air quality plan conformity (Item Illa) and creating 
objectionable odors (Item Ille). Mitigation measures were identified in the Final IS/MND for Items lllb - llld. 
The mitigation measures identified in the Final IS/MND for this assessment category, and which are 
applicable to this Addendum, are as follows: 

111-1 Fugitive Dust Mitigation: 

Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 
Prepare a high wind dust control plan and implement plan elements and terminate soil 
disturbance when winds exceed 25 mph. 

Stabilize previously disturbed areas if subsequent construction is delayed. 
Water exposed surfaces and haul roads 3 times/day. 
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Cover all stock piles with tarps. 

Replace ground cover in disturbed areas quickly. 

Reduce speeds on unpaved roads to less than 15 mph. 

Minimize the time that trenches or other excavations are left exposed. 

Identify proper compaction for backfilled soils in construction specifications. 

Prior to initiating ground disturbance activities, the District shall incorporate the above 
measures and any other fugitive dust control measures into a dust control an and submit it to 
MDAQMD. 

111-2 The District shall erect a sign with the following dimensions prior to the commencement of 
construction: A minimum 48 inch in height by 96 inch width; the sign shall be located within 
50 feet of each project site entrance; text shall meet minimum text height (identified below); 
text shall be black on a whit background on one inch AIC laminated plywood board; lower 
edge of the sign shall be between six and seven feet above grade; text shall include the 
contact name of the responsible official for the site and a local or toll-free number that is 
accessible 24 hours per day; and text shall be arranged as follows: 

"Site Name (four inch text) Project Number (four inch text) 
IF YOU SEE DUST COMING FROM (four inch text) THIS PROJECT CALL: (four inch 
text) 
Contact Name, PHONE NUMBER XXXXXXXX (six inch text) 
If you do not receive a response, Please Call (three inch text) The MDAQMD at 1-800-
635-4617 (three inch text)" 

111-1 Additional fugitive dust measures: 

A water truck shall be used to maintain moist disturbed surfaces and actively spread water 
during visible fugitive dust emissions. For projects with exposed sand or fines deposits (and 
for projects that expose such soils through earthmoving), chemical stabilization or covering 
with a stabilizing layer of gravel will be required to eliminate visible dust/sand from sand/fines 
deposits. 

All perimeter fencing shall be wind fencing or the equivalent, to a minimum of four feet of 
height or the top of all perimeter fencing. The owner/operator shall maintain the wind fencing 
as needed to keep it intact and remove windblown dropout. This wind fencing requirement 
may be superseded by local ordinance, rule or project-specific biological mitigation 
prohibiting wind fencing. 

All maintenance and access vehicular roads and parking areas shall be stabilized with 
chemical, gravel or asphaltic pavement sufficient to eliminate visible fugitive dust from 
vehicular travel and wind erosion. Actions must be taken to prevent project-related trackout 
onto paved surfaces, and clean any project-related trackout within 24 hours. All other earthen 
surfaces within the project area shall be stabilized by natural or irrigated vegetation, 
compaction, chemical or other means sufficient to prohibit visible fugitive dust from wind 
erosion. 

Supplemental Environmental Checklist 
Form 

24 l 48.00046\29992356. l 

Page 14 of 40 FORM "J-1" 

8>> 



Issues: New New No New Reduced 
Potentially Mitigation is Impact/No Impact 
Significant Required Impact 

Impact 
IV. BIOLOGICAL RESOURCES. Would the 

project: 

a) Have a substantial adverse effect, □ □ □ 
either directly or through habitat 
modifications, on any species 
identified as a candidate, sensitive, 
or special status species in local or 
regional plans, policies, or 
regulations, or by the California 
Department of Fish and Game or 
U.S. Fish and Wildlife Service? 

b) Have a substantial adverse effect □ □ □ 
on any riparian habitat or other 
sensitive natural community 
identified in local or regional plans, 
policies, regulations or by the 
California Department of Fish and 
Game or U.S. Fish and Wildlife 
Service? 

c) Have a substantial adverse effect □ □ □ 
on federally protected wetlands as 
defined by Section 404 of the Clean 
Water Act (including, but not limited 
to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling , 
hydrological interruption, or other 
means? 

d) Interfere substantially with the □ □ □ 
movement of any native resident or 
migratory fish or wildlife species or 
with established native resident or 
migratory wildlife corridors, or 
impede the use of native wildlife 
nursery sites? 

e) Conflict with any local policies or □ □ □ 
ordinances protecting biological 
resources, such as a tree 
preservation policy or ordinance? 

f) Conflict with the provisions of an □ □ □ 
adopted Habitat Conservation 
Plan, Natural Community 
Conservation Plan, or other 
approved local, regional, or state 
habitat conservation plan? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The proposed Alternative Site causes no 
change in this section as described in the Final IS/MND for the original site because site conditions of the 
proposed Alternative Site are the same or similar to that of the site described in the Final IS/MND. 
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To ensure there would be no new impacts as a result of a project at the proposed Alternative Site, the 
District conducted a Biological Resources Assessment (Attachment 1 ). The Assessment concluded that 
the proposed Alternative Site has been subject to historic human disturbances and does not contain any 
suitable habitat for any Federal or State listed species. Further, the site may be subject to nesting birds, as 
identified in the Final IS/MND. 

The Project as described in the Final IS/MND was identified to have either a less than significant or no 
impact for all criteria, except for Items IVa and IVd for which mitigation measures were proposed. The 
mitigation measures identified and adopted in the Final IS/MND are also applicable to the proposed 
Alternative Site for the Project, and no new mitigation measures are proposed. The mitigation measures 
identified in the Final IS/MND for this assessment category, and which are applicable to this Addendum, 
are as follows: 

IV-1 Within 14 days prior to the initiation of any grading or clearing activities, a subsequent 
Western Burrowing Owl Survey shall be performed to confirm that burrowing owls have not 
occupied any portion of the site. In the event that a portion of the site has been occupied by 
the burrowing owl, the survey biologist in consultation with the California Department of Fish 
and Wildlife shall establish no disturbance areas around the burrow and related foraging 
area to ensure that no impacts to the burrowing owl occur. The subsequent survey will 
comply with the survey protocols established by the California Department of Fish and 
Wildlife and U.S. Fish and Wildlife Service. 

IV-2 Within 30 days prior to the initiation of any grading or clearing activities, pre- construction 
surveys shall be conducted to determine the absence of special status species (including 
arroyo toad, Mohave ground squirrel, and desert kit fox) within the project impact areas. If 
special status species, burrows, dens, nests, or sign are found within project impact areas, 
these areas shall be avoided with the establishment of a non-disturbance zone or other 
avoidance measures as determined in coordination with the California Department of Fish 
and Wildlife and U.S. Fish and Wildlife Service. Where avoidance is infeasible, the District 
shall coordinate with the California Department of Fish and Wildlife and U.S. Fish and WIidiife 
Service. 

IV-3 The removal of potential nesting vegetation of native bird species shall be conducted outside 
of the nesting season (February 1 to August 31), if feasible. Regardless of the nesting 
season, prior to any vegetation removal, a qualified biologist shall conduct a nesting bird 
survey of potentially suitable nesting vegetation or substrate on the entire solar project site. 
Surveys shall be conducted no more than three days prior to scheduled vegetation removal. 
If active nests are identified, the biologist shall establish buffers around the vegetation or 
ground substrate containing the active nest (500 feet for raptors and 200 feet for non
raptors). The vegetation or ground substrate containing the active nest shall not be removed, 
and no grading shall occur within the established buffer until a qualified biologist has 
determined that the nest is no longer active. If clearing is not conducted within three days of 
a negative survey, the nesting survey must be repeated to confirm the absence of nesting 
birds. 
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Issues: New New No New Reduced 
Potentially Mitigation is Impact/No Impact 
Significant Required Impact 

Impact 
V. CULTURAL RESOURCES. Would the 

project: 

a) Cause a substantial adverse □ □ □ change in the significance of a 
historical resource as defined in 
§ 15064.5? 

b) Cause a substantial adverse □ □ □ change in the significance of an 
archaeological resource pursuant 
to § 15064.5? 

c) Directly or indirectly destroy a □ □ □ unique paleontological resource or 
site or unique geologic feature? 

d) Disturb any human remains, □ □ □ including those interred outside of 
dedicated cemeteries? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The proposed Alternative Site causes no 
change in this section as described in the Final IS/MND for the original site because site conditions of the 
proposed Alternative Site are the same or similar to that of the site described in the Final IS/MND. 

To ensure there would be no new impacts as a result of a project at the proposed Alternative Site, the 
District conducted a Cultural Resources Assessment (Attachment 2). The Assessment concluded that no 
additional cultural resources work or monitoring is necessary during proposed project activities associated 
with the LACSD Solar Project on the proposed Alternative Site. 

The Project as described in the Final IS/MND was identified to have a less than significant with mitigation 
incorporated for all criteria, except for impacts to cultural resources (Item V.c). The Mitigation Measures 
identified and adopted in the Final IS/MND on are also applicable to the Proposed Project being 
constructed at the proposed Alternative Site, and no new Mitigation Measures are proposed. The 
Mitigation Measure identified in the Final IS/MND, and which is applicable to this Addendum, is as follows: 

V-1 If buried cultural material is discovered during any earth-moving operations associated with 
the Project, all work in that area should be halted or diverted until a qualified archaeologist 
can evaluate the nature and significance of the finds. Any resources of significance shall be 
managed in accordance with pertinent professional standards for such resource. If human 
remains are discovered the County Coroner shall be contacted to appropriately manage any 
such remains. 
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Issues: New New No New Reduced 
Potentially Mitigation is lmpacUNo Impact 
Significant Required Impact 

Impact 
VI. GEOLOGY AND SOILS. Would the project: 

a) Expose people or structures to □ □ □ potential substantial adverse 
effects, including the risk of loss, 
injury or death involving: 

i) Rupture of a known earthquake □ □ □ fault, as delineated on the most 
recent Alquist-Priolo Earthquake 
Fault Zoning Map issued by the 
State Geologist for the area or 
based on other substantial evidence 
of a known fault? Refer to Division 
of Mines and Geology Special 
Publication 42. 

ii) Strong seismic ground shaking? □ □ ~ □ 
iii) Seismic-related ground failure, □ □ ~ □ 

including liquefaction? 

iv) Landslides? □ □ ~ □ 
b) Result in substantial soil erosion or □ □ ~ □ the loss of topsoil? 

c) Be located on a geologic unit or □ □ ~ □ soil that is unstable, or that would 
become unstable as a result of the 
project, and potentially result in on-
or off-site landslide, lateral 
spreading, subsidence, liquefaction 
or collapse? 

d) Be located on expansive soil, as □ □ □ defined in Table 18-1-B of the 
Uniform Building Code, creating 
substantial risks to life or property? 

e) Have soils incapable of adequately □ □ □ supporting the use of septic tanks 
or alternative waste water disposal 
systems where sewers are not 
available for the disposal of waste 
water? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. In March 2017, LOR Geotechnical 
Group conducted a geotechnical study of the proposed Alternative Site. The results of the study identified 
that soils, faults, and liquefaction conditions were similar to those found at the Original Site as identified in 
the Final IS/MND. 

The proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
original site because site conditions of the proposed Alternative Site are the same or similar to that of the 
site described in the Final IS/MND. 
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The Project as described in the Final IS/MND was identified to have either no impacts or less than 
significant impacts for all criteria, except in the category of impacts to top soil and liquefaction, in which 
mitigation measures were proposed. The mitigation measures identified and adopted in the Final IS/MND 
are also applicable to the Proposed Project being constructed at the proposed Alternative Site, and no 
new mitigation measures are proposed. 

The mitigation measures identified in the Final IS/MND, and which are applicable to this Addendum, are as 
follows: 

Vl-1 To manage both seismic and liquefaction hazards at the project site, the District shall 
implement the recommended seismic design criteria and measures provided in the project 
geology report, reproduced here as Appendix 5. 

Vl-2 Stored backfill material shall be covered with water resistant material during periods of 
heavy precipitation to reduce the potential for rainfall erosion of the material. If covering is 
not feasible, then measures such as the use of straw bales or sand bags shall be used to 
capture and hold eroded material on the project site for future cleanup. 

Vl-3 Excavated areas shall be properly backfilled and compacted. Paved areas disturbed by this 
project will be repaved in such a manner that roadways and other disturbed areas are 
returned to as near the pre-project condition as is feasible. 

Vl-4 All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with water or soil 
binders twice a day or more frequently if fugitive dust is observed migrating from the site 
within which the water facilities are being installed. 

Vl-5 The length of trench which can be left open at any given time will be limited to that needed to 
reasonable perform construction activities. This will serve to reduce the amount of backfill 
stored onsite at any given time. 

Vl-6 The District shall identify any additional BMPs to ensure that the discharge of surface water 
does not cause erosion downstream of the discharge point. This shall be accomplished by 
reducing the energy of any site discharge through an artificial energy dissipator or 
equivalent device. If any substantial erosion or sedimentation occurs, any erosion or 
sedimentation damage shall be restored to pre-discharge conditions immediately following 
an erosive event. Restoration shall consist of repairing the onsite erosion by recontouring 
the eroded area and providing additional protection to prevent a similar event in the future. 
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Issues: New New No New Reduced 
Potentially Mitigation is Impact/No Impact 
Significant Required Impact 

Impact 
VII. GREENHOUSE GAS EMISSIONS. Would 

the project: 

a) Generate greenhouse gas □ □ □ emissions, either directly or 
indirectly, that may have a 
significant impact on the 
environment? 

b) Conflict with an applicable plan, □ □ □ policy or regulation adopted for the 
purpose of reducing the emission of 
greenhouse gases? 

Discussion: 
The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have either no impacts or less than significant impacts for all criteria. The 
proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
original site because site conditions of the proposed Alternative Site are the same or similar to that of the 
site described in the Final IS/MND. Construction duration and the types of equipment to be used would 
remain the same. 
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Issues: New New No New Reduced 
Potentially Mitigation is lmpacUNo Impact 
Significant Required Impact 

Impact 
VIII . HAZARDS AND HAZARDOUS 

MA TE RIALS. Would the project: 

a) Create a significant hazard to the □ □ □ public or the environment through 
the routine transport, use, or 
disposal of hazardous materials? 

b) Create a significant hazard to the □ □ □ 
public or the environment through 
reasonably foreseeable upset and 
accident conditions involving the 
release of hazardous materials into 
the environment? 

c) Emit hazardous emissions or □ □ □ 
handle hazardous or acutely 
hazardous materials, substances, or 
waste within one-quarter mile of an 
existing or proposed school? 

d) Be located on a site which is □ □ □ included on a list of hazardous 
materials sites compiled pursuant to 
Government Code section 65962.5 
and, as a result, would it create a 
significant hazard to the public or 
the environment? 

e) For a project located within an □ □ □ 
airport land use plan or, where 
such a plan has not been adopted, 
within two miles of a public airport 
or public use airport, would the 
project result in a safety hazard for 
people residing or working in the 
project area? 

f) For a project within the vicinity of a □ □ □ private airstrip, would the project 
result in a safety hazard for people 
residing or working in the project 
area? 

g) Impair implementation of or □ □ □ 
physically interfere with an adopted 
emergency response plan or 
emergency evacuation plan? 

h) Expose people or structures to a □ □ □ 
significant risk of loss, injury or 
death involving wildland fires, 
including where wildlands are 
adjacent to urbanized areas or 
where residences are intermixed 
with wildlands? 
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Discussion: 
The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have either no impacts or less than significant impacts for all criteria except for 
criterion involving transportation of hazardous materials (VIiia and Vlllb), for which mitigation measures 
were recommended. The proposed Alternative Site results in no change to this section as described in the 
Final IS/MND for the original site because site conditions of the proposed Alternative Site are the same or 
similar to that described in the Final IS/MND. The mitigation measure identified and adopted in the Final 
IS/MND is also applicable to the Proposed Project being constructed at the proposed Alternative Site, and 
no new mitigation measures are proposed. The mitigation measure identified is: 

V/11-1 All spills or leakage of petroleum products during construction activities will be remediated 
in compliance with applicable state and local regulations regarding cleanup and disposal of 
the contaminant released. The contaminated waste will be collected and disposed of at an 
appropriately licensed disposal or treatment facility. This measure will be incorporated into 
the SWPPP prepared for the Project development. 
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Issues: New 
Potentially 
Significant 

Impact 
IX. HYDROLOGY AND WATER 

QUALITY. Would the project: 

a) Violate any water quality standards □ or waste discharge requirements? 

b) Substantially deplete groundwater □ supplies or interfere substantially 
with groundwater recharge such 
that there would be a net deficit in 
aquifer volume or a lowering of the 
local groundwater table level (e.g., 
the production rate of pre-existing 
nearby wells would drop to a level 
which would not support existing 
land uses or planned uses for 
which permits have been granted)? 

c) Substantially alter the existing □ drainage pattern of the site or area, 
including through the alteration of 
the course of a stream or river, in a 
manner which would result in 
substantial erosion or siltation on-
or off-site? 

d) Substantially alter the existing □ drainage pattern of the site or area, 
including through the alteration of 
the course of a stream or river, or 
substantially increase the rate or 
amount of surface runoff in a 
manner which would result in 
flooding on- or off-site? 

e) Create or contribute runoff water □ which would exceed the capacity of 
existing or planned storm water 
drainage systems or provide 
substantial additional sources of 
polluted runoff? 

f) Otherwise substantially degrade □ water quality? 

g) Place housing within a 100-year □ flood hazard area as mapped on a 
federal Flood Hazard Boundary or 
Flood Insurance Rate Map or other 
flood hazard delineation map? 
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h) 

i) 

j) 

Discussion: 

Place within a 100-year flood 
hazard area structures which would 
impede or redirect flood flows? 

Expose people or structures to a 
significant risk of loss, injury or 
death involving flooding, including 
flooding as a result of the failure of 
a levee or dam? 

Expose people or structures to 
inundation by seiche, tsunami, or 
mudflow? 

□ □ □ 

□ □ □ 

□ □ □ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. Therefore, site conditions are the same 
or similar to the Original Site. 

The Original IS/MND also contained several typographical errors in which is hereby being revised by this 
Addendum as follows. The corrections are applicable to the analysis for both the Original Site and the 
Proposed Alternative Site: 

• Criterion IX (c) of the Final IS/MND identified a less than significant impact with the inclusion of 
Mitigation Measure IX-4, but no mitigation measure IX-4 was identified in the document, or in the 
MMRP. This was a typographical error and should have implementation of IX-1 . 

• Criterion IX (d) of the Final IS/MND identified a "Less Than Significant Impact With Mitigation 
Incorporated" but did not identify the mitigation measure to be incorporated. The analysis however 
supports a Less Than Significant Impact, with no mitigation measures required. Therefore, this 
was a typographical error and should have read "Less Than Significant Impact." 

• Criterion IX (e) of the Final IS/MND identified a less than significant impact with the inclusion of 
Mitigation Measure IX-2, but no mitigation measure IX-2 was identified in the document, or in the 
MMRP. This was a typographical error and should have identified IX-1 . 

The Project as described in the Final IS/MND was identified to have either no impacts or less than 
significant impacts for all criteria except for criteria involving drainage patterns and runoff (IXc, IXd, and 
IXe), for which mitigation measures were recommended. The proposed Alternative Site results in no 
change to this section as described in the Final IS/MND for the Original Site because site conditions of the 
proposed Alternative Site are the same or similar to that described in the Final IS/MND. 

The mitigation measures identified and adopted in the Final IS/MND are also appl icable to the Proposed 
Project being constructed at the proposed Alternative Site. The mitigation measures identified in the Final 
IS include mitigation measures to minimize onsite and downstream erosion during construction were 
identified in the Geology and Soil section (Measures Vl-1 through Vl-5), and a mitigation to manage 
stormwater (IX-1 ). No new mitigation measures are proposed. Mitigation measure IX-1 identified in the 
Final IS/MND is incorporated for the Proposed Alternative Site as follows: 

IX-1 The District shall prepare and implement a construction Storm Water Pollution Prevention 
Plan (SWPPP). The plan shall identify the best management practices (BMPs) that will be 
used for the project site to minimize the potential for accidental releases of any chemicals or 
materials on the site that could degrade water quality, including solid waste and require that 
any spills be cleaned-up, contaminated material properly disposed of and the site returned to 
pre-discharge condition, or in full compliance with regulatory limits for the discharged 
material. The portion of the SWPPP that addresses erosion and related sediment discharge 
shall specify the percentage of pollutant removal from discharges that is proposed to be 
achieved. At a minimum, BMPs shall be designed to achieve 60 percent removal of sediment 
and other pollutants from runoff generated by disturbed sites during construction. 
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Issues: 

X. LAND USE AND PLANNING. 
Would the project: 

a) Physically divide an established 
community? 

b) Conflict with any applicable land 
use plan, policy, or regulation of an 
agency with jurisdiction over the 
project (including, but not limited to 
the general plan, specific plan, 
local coastal program, or zoning 
ordinance) adopted for the purpose 
of avoiding or mitigating an 
environmental effect? 

c) 

Discussion: 

Conflict with any applicable habitat 
conservation plan or natural 
community conservation plan? 

New 
Potentially 
Significant 

Impact 

□ 

□ 

□ 

New No New Reduced 
Mitigation is lmpacUNo Impact 

Required Impact 

□ ~ □ 

□ ~ □ 

□ □ 

Both the Original Site and the Proposed Alternative Site consists of a relatively flat field. Both the Original 
and the Proposed Alternative Site are zoned Rural Residential 0-0.4 units per acre. Solar Farms are 
regulated under the City of Hesperia's solar ordinance Development Code Section 16.16.063, Section B, 
which includes: "Solar farms shall only be allowed on nonresidential and nonagricultural designated 
properties with approval of a conditional use permit by the planning commission. Solar farms shall not be 
permitted within six hundred sixty (660) feet of a railway spur, any interstate, highway, or major arterial, 
arterial, or secondary arterial roadway; or any agricultural or residentially designated property." 

The District will request a General Plan Amendment and conditional use permit consistent with City of 
Hesperia's Development Code 16.16.063 for the Proposed Alternative Site. 

As discussed in Section I, both project sites are relatively isolated with no residences located within one
quarter mile to the west, north, and east. For the Original Site, there are two residences that are located 
just south of the southern property boundary. However, the Proposed Alternative Site is located 
approximately 660 feet from the southern property boundary, and therefore, slightly greater than 660 feet 
from residence near the southern property boundary. Therefore, the Alternative Site is more consistent 
with the City's Development Code than the Original Site. 

The District has also considered Development Code Section 16.16.063 (B)c, which states: A decorative 
screening fence or wall shall be installed along the perimeter of the solar farm. The type and height of the 
fencing shall be subject to review and approval. As such, Mitigation Measure 1-1 applies to both the 
Original Site and the Proposed Alternative Site in an effort to be consistent with the City's requirement for 
visual screening . 

The Project as described in the Final IS/MND was identified to have either no impacts or less than 
significant impacts for all criteria. The proposed Alternative Site results in no change to this section as 
described in the Final IS/MND for the original site because site conditions of the proposed Alternative Site 
are the same or similar to that of the site described in the Final IS/MND. 
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Issues: New New No New Reduced 
Potentially Mitigation is lmpacUNo Impact 
Significant Required Impact 

Impact 
XI. MINERAL RESOURCES. Would the 

project: 

a) Result in the loss of availability of a □ □ □ known mineral resource that would 
be of value to the region and the 
residents of the state? 

b) Result in the loss of availability of a □ □ □ locally-important mineral resource 
recovery site delineated on a local 
general plan, specific plan or other 
land use plan? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have either no impacts or less than significant impacts for all criteria. The 
proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
original site because site conditions of the proposed Alternative Site are the same or similar to that of the 
site described in the Final IS/MND. 
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Issues: 

XII. NOISE. Would the project result in: 

a) 

b) 

c) 

d) 

e) 

f) 

Discussion: 

Exposure of persons to or 
generation of noise levels in 
excess of standards established in 
the local general plan or noise 
ordinance, or applicable standards 
of other agencies? 

Exposure of persons to or 
generation of excessive 
groundborne vibration or 
groundborne noise levels? 

A substantial permanent increase 
in ambient noise levels in the 
project vicinity above levels 
existing without the project? 

A substantial temporary or periodic 
increase in ambient noise levels in 
the project vicinity above levels 
existing without the project? 

For a project located within an 
airport land use plan or, where 
such a plan has not been adopted, 
within two miles of a public airport 
or public use airport, would the 
project expose people residing or 
working in the project area to 
excessive noise levels? 

For a project within the vicinity of a 
private airstrip, would the project 
expose people residing or working 
in the project area to excessive 
noise levels? 

New 
Potentially 
Significant 

Impact 

□ 

□ 

□ 

□ 

□ 

□ 

New No New Reduced 
Mitigation is lmpacUNo Impact 

Required Impact 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have either no impacts or less than significant impacts for all criteria except for 
criteria involving noise during construction (Xlla and Xllb), for which mitigation measures were 
recommended. 

The proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
original site because site conditions of the proposed Alternative Site are the same or similar to that 
described in the Final IS/MND. Construction duration and the types of equipment that would be used are 
the same as for the Original Site. There are no sensitive receptors adjacent to the Alternative Site as the 
nearest residence is approximately 760 feet to the south. 

The mitigation measures identified and adopted in the Final IS/MND are also applicable to the Proposed 
Project being constructed at the Proposed Alternative Site, and no new mitigation measures are proposed. 
The mitigation measures identified are: 
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Xll-1 Construction activities shall be limited to the hours of 7 a.m. to 7 p.m. on Monday through 
Friday, and between 9 a.m. to 6 p.m. on Saturday, and shall be prohibited Sundays and federal 
holidays except during documented emergencies. 

Xll-2 All construction vehicles and fixed or mobile equipment shall be equipped with properly 
operating and maintained sound attenuating devices such as mufflers. 

Xll-3 All employees that will be exposed to noise levels greater than 75 dB over an 8-hour period 
shall be provided with adequate hearing protection devices to ensure no hearing damage will result 
from construction activities. 

Xll-4 If equipment is being used that can cause hearing damage at adjacent noise receptor 
locations (distance attenuation shall be taken into account), portable noise barriers shall be installed 
that are demonstrated to be adequate to reduce noise levels at receptor locations below hearing 
damage thresholds. 

Xll-5 Schedule the construction such that the minimum number of pieces of equipment will be 
operating at the same time. 

Xll-6 The construction contractor shall establish a noise complaint program and post a number at 
the job site where such complaints can be registered. The contractor shall take efforts to control 
noise (portable sound barriers, short-term relocation, etc.) and document these efforts with the 
District. 
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Issues: New New No New Reduced 
Potentially Mitigation is lmpacUNo Impact 
Significant Required Impact 

Impact 

XIII. POPULATION AND HOUSING. Would the 
project: 

a) Induce substantial population □ □ □ growth in an area, either directly 
(for example, by proposing new 
homes and businesses) or 
indirectly (for example, through 
extension of road or other 
infrastructure)? 

b) Displace substantial numbers of □ □ □ existing housing, necessitating the 
construction of replacement 
housing elsewhere? 

c) Displace substantial numbers of □ □ □ people, necessitating the 
construction of replacement 
housing elsewhere? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have no impact for all criteria. The proposed Alternative Site results in no change 
to this section as described in the Final IS/MND for the original site because site conditions of the proposed 
Alternative Site are the same or similar to that of the site described in the Final IS/MND. 
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Issues: 

XIV. PUBLIC SERVICES. Would the project: 

a) Result in substantial adverse 
physical impacts associated with 
the provision of new or physically 
altered governmental facilities, 
need for new or physically altered 
governmental facilities, the 
construction of which could cause 
significant environmental impacts, 
in order to maintain acceptable 
service ratios, response times or 
other performance objectives for 
any of the public services: 

Discussion: 

Fire protection? 
Police protection? 
Schools? 
Parks? 
Other public facilities? 

New 
Potentially 
Significant 

Impact 

□ 

□ 
□ 
□ 
□ 
□ 

New 
Mitigation is 

Required 

□ 

□ 
□ 
□ 
□ 
□ 

No New 
lmpacUNo 

Impact 

[gJ 
[gJ 
[gJ 
[gJ 
[gJ 

Reduced 
Impact 

□ 

□ 
□ 
□ 
□ 
□ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have no impact or less than significant for all criteria. The proposed Alternative 
Site results in no change to this section as described in the Final IS/MND for the original site because site 
conditions of the proposed Alternative Site are the same or similar to that of the site described in the Final 
IS/MND. 
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Issues: 

XV. RECREATION. Would the project: 

a) Increase the use of existing 
neighborhood and regional parks or 
other recreational facilities such that 
substantial physical deterioration of 
the facility would occur or be 
accelerated? 

b) 

Discussion: 

Does the project include 
recreational facilities or require the 
construction or expansion of 
recreational facilities which have an 
adverse physical effect on the 
environment? 

New 
Potentially 
Significant 

Impact 

□ 

□ 

New No New Reduced 
Mitigation is lmpacUNo Impact 

Required Impact 

□ □ 

□ □ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have no impact for all criteria. The proposed Alternative Site results in no change 
to this section as described in the Final IS/MND for the original site because site conditions of the 
proposed Alternative Site are the same or similar to that of the site described in the Final IS/MND. 
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Issues: New 
Potentially 
Significant 

Impact 

XVI. TRANSPORTATION / TRAFFIC. Would 
the project: 

a) Conflict with an applicable plan, □ 
ordinance or policy establishing 
measures of effectiveness for the 
performance of the circulation 
system, taking into account all 
modes of transportation including 
mass transit and non-motorized 
travel and relevant components of 
the circulation system, including 
but not limited to intersections, 
streets, highways and freeways, 
pedestrian and bicycle paths, and 
mass transit? 

b) Conflict with an applicable D 
congestion management program, 
including, but not limited to, level of 
service standards and travel 
demand measures, or other 
standards established by the 
county congestion management 
agency for designated roads or 
highways? 

c) Result in a change in air traffic □ 
patterns, including either an 
increase in traffic levels or a 
change in location that results in 
substantial safety risks? 

d) Substantially increase hazards due D 
to a design feature (e.g., sharp 
curves or dangerous intersections) 
or incompatible uses (e.g., farm 
equipment)? 

e) Result in inadequate emergency □ 
access? 

f) Conflict with adopted policies, □ 
plans, or programs regarding 
public transit, bicycle, or pedestrian 
facilities, or otherwise decrease the 
performance or safety of such 
facilities? 
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Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MNO. Access to the Proposed Alternate Site is 
from Arrowhead Lake Road, and is approximately the same distances as required for the proposed 
Original Site. The Project as described in the Final IS/MND was identified to have either no impact or less 
than significant impacts for all criteria. The proposed Alternative Site results in no change to this section 
as described in the Final IS/MND for the original site because site conditions of the proposed Alternative 
Site are the same or similar to that of the site described in the Final IS/MND. 
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XVII. TRIBAL CULTURAL RESOURCES - Would 
the project cause a substantial adverse 
change in the significance of a tribal cultural 
resource, defined in Public Resources Code 
section 21074 as either a site, feature, 
place, cultural landscape that is 
geographically defined in terms of the size 
and scope of the landscape, sacred place, 
or object with cultural value to a California 
Native American tribe, and that is: 

a) Listed or eligible for listing in the 
California Register of Historical 
Resources, or in a local register of 
historical resources as defined in 
Public Resources Code section 
5020.1(k), or 

b) A resource determined by the lead 
agency, in its discretion and 
supported by substantial evidence, 
to be significant pursuant to criteria 
set forth in subdivision (c) of Public 
Resources Code section 5024.1. In 
applying the criteria set forth in 
subdivision (c) of Public Resources 
Code section 5024.1, the lead 
agency shall consider the 
significance of the resource to a 
California Native American tribe. 

□ □ □ 

□ □ □ 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified as having less than significant impacts related to historical or cultural resources 
with mitigation. Further, on August 18, 2015, the District provided notice of the Project to the San Manual 
Band of Mission Indians pursuant to the tribe's request for notice of projects under Public Resources 
Code section 21080.3.1, subdivision (b ). In response to the tribe's August 25, 2015 request. the District 
provided the full cultural resources letter report, "Phase I Historical/Archaeological Resources Survey 
Lake Arrowhead Community Services District Hesperia Solar Farm, Site City of Hesperia, San 
Bernardino, California," CRM TECH, February 2, 2015. The tribe did not request consultation. The 
proposed Alternative Site results in no change in this conclusion because site conditions of the Alternative 
Site are the same or similar to that of the site described in the Final IS/MND, as documented in the June 
2, 2017 report prepared by BRC Consulting. No further notice is required for this Addendum under Public 
Resources Code section 21080.3.1(b). 
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Issues: New 
Potentially 
Significant 

Impact 

XVIII. UTILITIES AND SERVICE SYSTEMS. 
Would the project: 

a) Exceed wastewater treatment □ requirements of the applicable 
Regional Water Quality Control 
Board? 

b) Require or result in the construction □ of new water or wastewater 
treatment facilities or expansion of 
existing facilities, the construction of 
which could cause significant 
environmental effects? 

c) Require or result in the □ 
construction of new storm water 
drainage facilities or expansion of 
existing facilities, the construction 
of which could cause significant 
environmental effects? 

d) Have sufficient water supplies □ 
available to serve the project from 
existing entitlements and 
resources, or are new or expanded 
entitlements needed? In making 
this determination, Santee shall 
consider whether the project is 
subject to the water supply 
assessment requirements of Water 
Code Section 10910, et. seq. (SB 
610), and the requirements of 
Government Code Section 664737 
(SB 221 ). 

e) Result in a determination by the □ 
wastewater treatment provider 
which serves or may serve the 
project that it has adequate 
capacity to serve the project's 
projected demand in addition to the 
provider's existing commitments? 

f) Be served by a landfill with □ 
sufficient permitted capacity to 
accommodate the project's solid 
waste disposal needs? 

g) Comply with federal, state, and □ local statutes and regulations 
related to solid waste? 
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Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have either no impact or less than significant impacts for all criteria. The 
proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
original site because site conditions of the proposed Alternative Site are the same or similar to that of the 
site described in the Final IS/MND. The Alternative Site would require a similar amount of water to the 
Original Site during construction and operation and would not generate wastewater; stormwater runoff from 
the Alternative Site would be similar to the Original Site and would flow directly into the Mojave River. 
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Issues: New New No New Reduced 
Potentially Mitigation is lmpacUNo Impact 
Significant Required Impact 

Impact 

XIX. MANDATORY FINDINGS OF 
SIGNIFICANCE 

a) Does the project have the potential □ □ □ 
to degrade the quality of the 
environment, substantially reduce 
the habitat of a fish or wildlife 
species, cause a fish or wildlife 
population to drop below self-
sustaining levels, threaten to 
eliminate a plant or animal 
community, substantially reduce the 
number or restrict the range of a 
rare or endangered plant or animal 
or eliminate important examples of 
the major periods of California 
history or prehistory? 

b) Does the project have the potential □ □ □ to achieve short-term environmental 
goals to the disadvantage of long-
term environmental goals? 

c) Does the project have impacts that □ □ □ 
are individually limited, but 
cumulatively considerable? 
("Cumulatively considerable" means 
that the incremental effects of a 
project are considerable when 
viewed in connection with the 
effects of past projects, the effects 
of other current project, and the 
effects of probable future projects.) 

d) Does the project have □ □ □ environmental effects which will 
cause substantial adverse effects 
on human beings, either directly or 
indirectly? 

Discussion: 

The proposed Alternative Site is located approximately 660 feet north of the southern property line, and is 
approximately adjacent to the site described in the Final IS/MND. The Project as described in the Final 
IS/MND was identified to have less than significant impacts with mitigation incorporated for all criteria. The 
proposed Alternative Site results in no change to this section as described in the Final IS/MND for the 
original site because site conditions of the proposed Alternative Site are the same or similar to that of the 
site described in the Final IS/MND. 
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Note: Authority cited: Public Resources Code sections 21083, 21083.05. 

Reference: Gov. Code section 65088.4; Public Resources Code sections 21073, 21074, 21080(c), 21080.1, 
21080.3, 21080.3.1, 21080.3.2, 21082.3, 21083.5, 21083.3, 21084.2, 21084.3, 21093, 21094, 21095 and 
21151 ; Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d 296; Leonoff v. Monterey Board of 
Supervisors (1990) 222 Cal.App.3d 1337; Eureka Citizens for Responsible Govt. v. City of Eureka (2007} 147 
Cal.App.4th 357; Protect the Historic Amador Waterways v. Amador Water Agency (2004} 116 Cal.App.4th 
1099, 1109; San Franciscans Upholding the Downtown Plan v. City and County of San Francisco (2002) 102 
Cal.App.4th 656. 
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ATTACHMENT 1 
BIOLOGICAL RESOURCES REPORT 
PROPOSED ALTERNATIVE SITE 
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June 1, 2017 

Lake Arrowhead Community Services District 
Attn: Aida Hercules 
27307 CA-189 
Lake Arrowhead, CA 92317 

INCORPORAm 

RE: BIOLOGICAL RESOURCES ASSESSMENT 
SOLAR FARM 
CITY OF HESPERIA, COUNTY OF SAN BERNARDINO, CALIFORNIA 

Dear Ms. Hercules, 

471st Street 
Redlands, CA 92373-4601 

(909) 915-5900 

Jericho Systems, Inc. (Jericho) is pleased to provide the results of the general Biological Resources 
Assessment (BRA) of the proposed solar farm project (Project), located in Hesperia, California (Figure 1 
and 2). The purpose of the BRA was to identify biological resources that occur within or adjacent to Site. 
This letter report is designed to identify designated critical habitats and/or any species currently listed or 
formally proposed for listing as endangered or threatened under the federal Endangered Species Act 
(ESA) and the California Endangered Species Act (CESA) or species designated as sensitive by the 
California Department of Fish and Wildlife (CDFW, formerly California Department and Fish and Game) 
or the California Native Plant Society (CNPS). 

The site was assessed for sensitive species known to occur locally, particularly those that have been 
documented in the Site vicinity, namely: southwestern arroyo toad (Anaxyrus californicus) [ARTO], 
burrowing owl (Athene cunicularia) [BUOW], desert tortoise (Gopherus agassizii) [DT], and Mohave 
ground squirrel (Spermophilus mohavensis) [MGS]. 

PROJECT LOCATION 

The Site is specifically located in the City of Hesperia, east of Arrowhead Lake Road and south of 
Hesperia Lake, east of Highway 15, and north of Whitehaven St. The Site is identified on the Lake 
Arrowhead U. S. Geological Survey's (USGS) 7.5-minute topographic map in the southeast portion of 
Section 1, Township 3 North, Range 4 West. The project area includes a five-acre portion of the 89-acre 
parcel (APN: 0397-013-22). 

PROJECT DESCRIPTION 

In an effort to offset energy consumption, the Lake Arrowhead Community Services District (LACSD) 
proposes to install a I-megawatt (MW) solar farm, located at LACSD's Hesperia Farm Facility, east of 
Arrowhead Lake Road, north of Whitehaven Street and west of the Mojave River floodplain in the 
Hesperia area of San Bernardino County, California. The total area being considered for the proposed 
solar field is approximately 5 acres. 

"Experience the Jericho Difference" www.jericho-systems.com 
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Biological Resources Assessment 
LAC SD Solar Farm Project 

ENVIRONMENTAL SETTING 

The City of Hesperia is subject to both seasonal and annual variations in temperature and precipitation. 
The local climatic conditions in the project area are characterized by warm summers, mild winters, 
infrequent rainfall, and dry humidity. The average annual temperature is 65°F, ranging between 43-90°F. 
The rainy season begins in November and continues through April, with the quantity and frequency of 
rain varying from year to year. The average annual rainfall is approximately 13.34 inches. 

Soil in this area consists of Cajon-Wasco, cool complex. This soil series consists of alluvium derived 
from granite sources. This type of soil is somewhat excessively drained and is not considered prime 
farmland. 

Hydrologically, the City of Hesperia is located within the Upper Mojave Hydrologic Area (HSA 628.20) 
which comprises a 556,821-acre drainage area within the larger Mojave watershed (HUC180902080701). 

The project site is located within the developed area of the City of Hesperia, surrounded by a mixture of 
residential development, industrial development, and transportation infrastructure. The site is bordered 
on the west by Highway 15 and undeveloped land, and on the north and south by residential 
developments. 

SPECIAL ST A TUS SPECIES REGULA TIO NS 

Special status species are native species that have been afforded special legal or management protection 
because of concern for their continued existence. There are several categories of protection at both federal 
and state levels, depending on the magnitude of the threat to the continued existence and existing 
know ledge of population levels. 

Federal Endangered Species Act 

The U.S. Fish and Wildlife Service (USFWS) administers the federal ESA of 1973. The ESA provides a 
legal mechanism for listing species as either threatened or endangered and a process of protection for 
those species listed. Section 9 of the ESA prohibits "take" of threatened or endangered species. The term 
"take" means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to 
engage in such conduct. "Take" can include adverse modification of habitats used by a threatened or 
endangered species during any portion of its life history. Under the regulations of the ESA, the USFWS 
may authorize "take" when it is incidental to, but not the purpose of, an otherwise lawful act. Take 
authorization can be obtained under Section 7 or Section IO of the act. 

California Endangered Species Act 

The CDFW, formerly Fish and Game, administers the State CESA. The State of California considers an 
endangered species one whose prospects of survival and reproduction are in immediate jeopardy. A 
threatened species is one present in such small numbers throughout its range that it is likely to become an 
endangered species in the near future in the absence of special protection or management; a rare species is 
one present in such small numbers throughout its range that it may become endangered if its present 
environment worsens. Rare species applies to California native plants. Further, all raptors and their nests 
are protected under Section 3503.5 of the California Fish and Game Code. Species that are California 
fully protected include those protected by special legislation for various reasons, such as the California 
condor. Species of Special Concern (SSC) is an informal designation used by CDFW for some declining 
wildlife species that are not proposed for listing as threatened or endangered. This designation does not 
provide legal protection but signifies that these species are recognized as sensitive by CDFW. 
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The Migratory Bird Treaty Act 

Nesting birds are protected under the federal Migratory Bird Treaty Act (MBTA) of 1918 (16 U.S.C 703-
711 ). The MBT A provides protection for nesting birds that are both residents and migrants whether or not 
they are considered sensitive by resource agencies. The MBT A prohibits take of nearly all native birds. 
The MBTA makes it unlawful to take, possess, buy, sell, purchase, or barter any migratory bird listed 
under 50 CFR 10, including feathers or other parts, nests, eggs, or products, except as allowed by 
implementing regulations (50 CFR 21 ). The direct injury or death of a migratory bird, due to construction 
activities or other construction-related disturbance that causes nest abandonment, nestling abandonment, 
or forced fledging would be considered take under federal law. The USFWS, in coordination with the 
CDFW, administers the MBTA. CDFW's authoritative nexus to MBTA is provided in FGC Sections 
3503.5 which protects all birds of prey and their nests and FGC Section 3800 which protects all non-game 
birds that occur naturally in the State. 

ASSESSMENT METHODOLOGY 

Literature Review 

Data regarding biological resources on the project site were obtained through literature review and field 
investigations. Prior to performing the surveys, available databases and documentation relevant to the 
project site were reviewed for documented occurrences of sensitive species in the area. The USFWS 
threatened and endangered species occurrence data overlay, as well as the most recent versions of the 
California Natural Diversity Database (CNDDB) and California Native Plant Society Electronic 
Inventory (CNPSEI) databases, were searched for sensitive species data on the Lake Arrowhead, 
Silverwood Lake, Hesperia, and Apple Valley South USGS 7.5-minute series quadrangle. The Silverwood 
Lake, Hesperia, and Apple Valley South Quads were included in this search due to the Site's proximity to 
the adjacent quads. These databases contain records ofreported occurrences of state- and federally-listed 
species or otherwise sensitive species and habitats that may occur within the vicinity of the subject 
property. Other available technical information on the biological resources of the area was also reviewed 
including previous surveys and recent findings. 

Field Study 

Jericho biologist Eugene Jennings conducted a biological resources assessment of the entire 5-acre Site on 
May 31, 2017. The survey was 100% coverage by surveying the property in 100 foot transects . The 
survey area encompassed both the proposed access point and project location. Wildlife species were 
detected during field surveys by sight, calls, tracks, scat, or other signs. In addition to species actually 
observed, expected wildlife usage of the site was determined according to known habitat preferences of 
regional wildlife species and knowledge of their relative distributions in the area. The main focus of the 
fauna! species surveys was to identify potential habitat for special status wildlife within the project area. 

The site was searched for BUOW sign since BUOW have been observed in within 5 miles of the Site. The 
site survey consisted of walking transects spaced at 100 ft apart to provide I 00 percent visual coverage of 
the Site. 

RESULTS - LITERATURE REVIEW 

According to the CNDDB, CNPSEI, and other relevant literature and databases, 45 sensitive species and 
habitat types (26 animal species, 18 plant species and 1 habitat type) have been documented in Lake 
Arrowhead, Silverwood Lake, Hesperia, and Apple Valley South USGS 7.5-minute series quadrangles. 
This list of sensitive species and habitats includes any state and/or federally listed threatened or 
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endangered species, CDFW-designated SSC, and otherwise Special Animals. "Special Animals" is a 
general term that refers to all of the taxa the CNDDB is interested in tracking, regardless of their legal or 
protection status. This list is also referred to as the list of"species at risk" or "special status species." The 
CDFW considers the taxa on this list to be those of greatest conservation need. 

An analysis of the occurrence potential of all CNDDB sensitive species documented in the Lake 
Arrowhead, Silverwood Lake, Hesperia, and Apple Valley South quads are provided in Table l. This 
analysis takes into account species range as well as documentation within the vicinity of the project area 
and includes the habitat requirements for each species and the potential for their occurrence on the site, 
based on required habitat elements and range relative to the current site conditions. 

Special Status Species Background 

Arroyo toad 

The arroyo toad (Anaxyrus californicus) [ARTO] requires slow-moving streams comprised of sandy soils, 
streamside terraces for borrowing, and scattered vegetation for shelter. They inhabit washes, arroyos, and 
sandy riverbanks, riparian areas with willows, oaRs, sycamores, and cottonwoods. They are found in low
gradient streams and rivers with intermittent and perennial flow in desert drainages and coastal ranges. Its 
environment is created and also maintained by the periodic flooding and scouring that disrupt, modify, and 
alter streambeds; these habitat requirements are highly dependent upon hydrologic cycles and flooding 
(Madden-Smith et al. 2003, p. 3). They occupy a range that includes central and southern California and 
Baja California, Mexico. US Counties in which the species is known to occur include Los Angeles, 
Monterey, Orange, Riverside, San Bernardino, San Diego, Santa Barbara, and Ventura. They are active 
from the first substantial rains from January to March, through August or September. Mating and egg
laying are usually triggered by an increase in air and water temperature and occur largely in very shallow, 
quiet, and low-flow streams. They are not territorial but are known to remain near breeding grounds 
throughout the course of their lives. 

Subadult and adult toads may range widely into the surrounding uplands, commonly up to 0.5 kilometer 
(0.3 mile) and as much as 2.0 kilometers (1.2 miles) from the stream (USFWS 1999). The distance toads 
are found from the breeding sites depends on the topography and the extent of suitable habitat. Dispersal 
movements may be even further over 3 kilometers (2 miles) (USFWS 1999). The uplands are often coastal 
sage scrub, chaparral, grassland, or oak woodland. Substantial areas of fine sand, into which adult toads 
burrow, must be present, but can be interspersed with gravel or cobble deposits. Although California toads 
(Anaxyrus boreas halophilus) will use small mammal burrows in areas where soils are compacted, arroyo 
toads apparently will not (USFWS 1999). 

Mohave ground squirrel 

The Mohave ground squirrel (Xerospermophilus mohavensis) is small, grayish, diurnal squirrel that is 
currently listed under the California Endangered Species Act as a threatened species. MGS occur in the 
western half of the Mojave Desert. Its historical range encompasses an area between Antelope Valley and 
Lucerne Valley, in the south. However, MGS occurrences in the southern portion of its range are very 
rare. The northern limits of the range are near Owens Dry Lake bed, in the north, and through China Lake 
Naval Weapons Station and Fort Irwin Military Base, in the east. The eastern limits extend to Barstow 
and south along the Mojave River. The western limits loosely follow Highway 14 and the foothills of the 
southern Sierra Nevada escarpment. MGS are dormant in the fall and winter months. They emerge from 
hibernation in February and begin pair bonding and mating during March. If rainfall is adequate, MGS 
will reproduce. If rainfall levels do not provide sufficient rainfall to support significant annual plant 
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growth, then MGS will merely forage on herbaceous perennials and shrubs in order to gain enough body 
mass to survive another prolonged period of dormancy and will not reproduce in that year. The adult 
males can enter dormancy as early as late May. Juveniles will remain above-ground until August in order 
to gain sufficient fat reserves prior to entering dormancy (Trapping Results Proposed 3 MW AC 
Photovoltaic Solar Array "Apple Valley East", Young R., Phoenix Biological Consulting, 2013). 

This species was documented 4.8 miles northwest of the project site. However, this occurrence is from 
1921 and is considered possibly extirpated (CNDDB 2017). Additionally, the project occurs outside the 
established range for this species. 

Desert Tortoise 

The desert tortoise (Gopherus agassizii) [DT] is a state and federally-listed threatened species. Throughout 
its range, it is threatened by habitat loss, domestic grazing, predation, collections, and increased mortality 
rates. The desert tortoise is typically found in creosote bush scrub. They are most often found on level or 
sloped ground where the substrate is firm but not too rocky. Tortoise burrows are typically found at the 
base of shrubs, in the sides of washes and in hillsides. Because a single tortoise may have many burrows 
distributed throughout its home range, it is not possible to predict exact numbers of individuals on a site 
based upon burrow numbers. 

In 1992, the US Bureau of Land Management issued the California Statewide Desert Tortoise Management 
Policy which included categorizing habitat into three levels of classification. The management goal for 
Category I areas is to maintain stable, viable populations and to increase the population where possible. The 
management goal for Category II areas is to maintain stable, viable populations. The management goal for 
Category III areas is to limit population declines to the extent feasible. 

The nearest occurrence for this species is 12 miles west of the project site (CNDDB 2017). Additionally, 
the project site is not located within critical habitat for this species. 

Burrowing Owl 

The burrowing owl (Athene cunicularia) [BUOW] is a state and federal SSC. This owl is a mottled, 
brownish and sand-colored, dove-sized raptor, with large, yellow eyes, a rounded head lacking ear tufts, 
white eyebrows, and long legs compared to other owl species. It is a ground-dwelling owl typically found 
in arid prairies, fields, and open areas where vegetation is sparse and low to the ground. The BUOW is 
heavily dependent upon the presence of mammal burrows, with ground squirrel burrows being a common 
choice, in its habitat to provide shelter from predators, inclement weather and to provide a nesting place 
(Coulombe 1971). They are also known to make use of human-created structures, such as cement culverts 
and pipes, for burrows. BUOW spend a great deal of time standing on dirt mounds at the entrance to a 
burrow or perched on a fence post or other low to the ground perch from which they hunt for prey. They 
feed primarily on insects such as grasshoppers, June beetles, and moths, but will also take small rodents, 
birds, and reptiles. They are active during the day and night, but are considered a crepuscular owl; 
generally observed in the early morning hours or at twilight. The breeding season for BUOW is February 
1 through August 31. Up to 11, but typically 7 to 9, eggs are laid in a burrow, abandoned pipe, or other 
subterranean hollow where incubation is complete in 28-30 days. Young BUOW fledge in 44 days. 
BUOW populations in California are considered to be sedentary or locally migratory. 

The BUOW is not listed under the state or federal Endangered Species Act but is considered both a 
federal and state Species of Special Concern. The BUOW is a migratory bird protected by the 
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international treaty under the Migratory Bird Treaty Act of 1918 and by State law under the California 
Fish and Game Code (CDFG Code #3513 & #3503.5). 

Designated Critical Habitat 

Arroyo toad 

The proposed project is located approximately 1.25 miles north of Unit 22 of critical habitat designated 
by the USFWS for ARTO. Unit 22 is located in the Upper Mojave River Basin in San Bernardino 
County. Essential areas in Unit 22 include portions of the Mojave River, the West Fork of the Mojave 
River, Horsethief and Little Horsethief Creeks, Grass Valley Creek, and adjacent uplands in the upper 
Mojave River Basin. The unit is approximately 6,328 ac (2,561 ha) and consists of three subunits: 22a, 
22b, 22c. 22a encompasses the Rancho Las Flores Planned Community (Rancho Las Flores) and 
neighboring Las Flores Ranch. All three subunits contain the primary constituent elements of low
gradient sandy stream segments that support shallow breeding pools and adjacent upland areas for 
foraging and open areas for movement by ARTO. Summit Valley, which encompasses the lower portions 
ofHorsethiefCreek and the West Fork of the Mojave River, is a broad, flat, alluvial valley that supports a 
substantial arroyo toad population. According to the listing, protecting the upland alluvial habitats and 
maintaining adequate stream flows in this unit would make it the most suitable desert unit for long-term 
arroyo toad populations. The presence of exotic species and grazing, residential development, flood 
control activities and recreational activity may make special management in this area necessary. The 
project site does not contain the primary constituent elements for ARTO. 

RESULTS - FIELD STUDY 

The site is currently vacant. The site has been subject to historic human disturbances, evidenced by signs 
of tire tracks, established dirt roads, and current use as parking on portions of the property. Additionally, 
the site has had fill material dumped at this location. 

Habitat 

The habitat on the Site consists primarily of non-native, ruderal vegetation and non-native grasses. The 
ruderal vegetation present within the project area consists of low-growing perennial plants, such as 
coastal heron's-bill (£radium cicutarium). Additionally, there were tire tracks present and the site showed 
evidence of recent disturbance, such as mowing. 

Wildlife 

Several animal species were observed during the site visit: red-tailed hawk (Buteo jamaicensis), mourning 
dove (Zenaida macroura), and western kingbird (Tyrannus verticalis) . Additionally, there were a pack of 
dogs roaming the site. 

Special Status Species 

No State and/or federally listed threatened or endangered species, or other sensitive species were 
observed on the Site during surveys. 

Arroyo toad 

This species was not observed on the Site during the survey, and the project site does not contain suitable 
habitat for this species because the vegetation is primarily non-native ruderal vegetation and non-native 
grasses. In addition, the site is outside the known occurrence range for this species. The nearest 
occurrence for this species is documented approximately one mile south of the project site. 
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Mohave ground squirrel 

This species was not observed on Site during the survey and the project site does not contain suitable 
habitat for this species. The nearest occurrence is documented 3.8 miles northwest of the project site. 

Burrowing owl 

The conditions present onsite are marginally suitable for BUOW because of the presence of suitable 
burrows found on site. However, there is presence of predator species on site, red-tailed hawk and dogs. 
The result of the survey was that no evidence ofBUOW was found in the survey area. No BUOW 
pellets, feathers or whitewash was found. No burrowing owl individuals were observed. 

Nesting Birds 

No nesting birds were observed on site during the survey. 

CONCLUSIONS AND RECOMMENDATIONS 

Because the site has been subject to historic human disturbances and does not contain any suitable habitat 
for any Federal or State listed species, no further surveys will be required. 

Although no nesting birds were observed on site, nesting bird surveys should be conducted prior to any 
construction activities taking place during the nesting season (generally February 15th to September 15th) 

to avoid potentially taking any birds or active nests. In general, impacts to all bird species (common and 
special status) can be avoided by conducting work outside of the nesting season, or between 
approximately September 16th and February 14th), and conducting a worker awareness training. However, 
if all work cannot be conducted outside of nesting season, a project-specific Nesting Bird Management 
Plan can be prepared to determine suitable buffers. 

Please do not hesitate to contact me at 909-915-5900 should you have any questions or require further 
information. 

Sincerely, 

Shay Lawrey, President 
Ecologist/Regulatory Specialist 

Attachments: 
Attachment A-Tables 
Attachment B - Figures 
Attachment C - Site Photos 
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Table 1. CNDDB Sensitive Species Documented within the Lake Arrowhead, Silverwood Lake, Hesperia, and Apple Valfey South - USGS 
7.5 quadrangle. 

Federal/Sta"te Ci>tl'ler 
Scientific! Name Common Name Status Status Habitat Ci>ccurrence Potential 

Woodland, chiefly of open, 
interrupted or marginal type., Nest 
sites mainly in riparian growths of Suitable habitat for this species 
deciduous trees, as in canyon does not occur on site. 

GS,S4, bottoms on river flood-plains; also, Occurrence potential for this 
Accipiter cooperii Cooper's hawk None. None CDFW-WL live oaks. species is low. 

Suitable habitat for this species 
Great Basin scrub, pinyon and does not occur on site. 

Allium howellii G4T2,S2, juniper woodland, meadows and Occurrence potential for this 
var. clokeyi Mt. Pinos onion None, None 1B.3 seeps (edges)., 1385-1800 m. species is low. 

Semi-a rid regions near washes or 
intermittent streams, including 
valley-foothill and desert riparian, 
desert wash, etc., Rivers with sandy Suitable habitat for this species 

G2G3, banks, willows, cottonwoods, and does not occur on site. 
Anaxyrus Endangered, S2S3, sycamores; loose, gravelly areas of Occurrence potential for this 
californkus arroyo toad None CDFW-SSC streams in drier parts of range. species is low. 

Riparian bottomlands grown to tall 
willows & cottonwoods; also, belts 
of live oak paralleling stream 
courses., Require adjacent open Suitable habitat for this species 
land productive of mice and the does not occur on site. 

GS, S3?, presence of old nests of crows, Occurrence potential for this 
Asio otus long-eared owl None, None CDFW-SSC hawks, or magpies for breeding. species is low. 
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Scientific Name Common-Name 

Athene 
cunicularia burrowing owl 

pinyon 
Boechera dispar rockcress 

Crotch bumble 
Bombus crotchii bee 

Bombus Morrison 
morrisoni bumble bee 

Calochortus 
palmeri var. Palmer's 
palmeri mariposa-lily 

Federal/State etner 
Status St~tlis 

G4,S3, 
None, None CDFW-SSC 

G3,S3, 
None, None 2B.3 

G3G4, 
None, None S1S2 

G4GS, 
None, None S1S2 

G3T2, S2, 
None, None 1B.2 

Habitat accurrenct Potentl!II 
Open, dry annual or perennial 
grasslands, deserts & scrublands 
characterized by low-growing 
vegetation., Subterranean nester, Suitable habitat for this species 
dependent upon burrowing does not occur on site. 
mammals, most notably, the Occurrence potential for this 
California ground squirrel. species is low. 
Joshua tree woodland, pinyon and 
juniper woodland, Mojave an desert 
scrub., Granitic, gravelly slopes & Suitable habitat for this species 
mesas. Often under desert shrubs does not occur on site. 
which support it as it grows. 1005- Occurrence potential for this 
2805 m. species is low. 

Coastal California east to the Sierra-
Cascade crest and south into 
Mexico., Food plant genera include Suitable habitat for this species 
Antirrhinum, ?hacelia, Clarkia, does not occur on site. 
Dendromecon, Eschschollia, and Occurrence potential for this 
Eriogonum. species is low. 
From the Sierra-Cascades ranges 
eastward across the intermountain 
west,, Food plant genera include Suitable habitat for this species 
Cirsium, Cleome, Helianthus, does not occur on site. 
Lupinus, Chrysothamnus, and Occurrence potential for this 
Melilotus. species is low. 

Meadows and seeps, chaparral, Suitable habitat for this species 
lower montane coniferous forest., does not occur on site. 
Vernally moist places in yellow-pine Occurrence potential for this 
forest, cha parra I. 485-2500 m. species is low. 
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Scientific Name Eonimon Name 

Calochortus Plummer's 
plummerae mariposa-lily 

white pygmy-
Canbya cand ida poppy 

San Bernardino 
Castilleja Mountains 
lasiorhyncha owl's-clover 

Chaetodipus pallid San Diego 
fallax pallidus pocket mouse 

Corynorhinus Townsend's big-
townsendii eared bat 

Federal/State 
Stat~s 

None. None 

None,None 

None, None 

None, None 

None. None 

Oth_er' 
Status lll'dJlat O'G~~ allll:'evli!o\!e'n~J:a~ 

Coastal scrub, chaparral, valley and 
foothill grassland, cismontane 
woodland, lower montane 
coniferous forest., Occurs on rocky Suitable habitat for this species 
and sandy sites, usually of granitic does not occur on site. 
or alluvial material. Can be very Occurrence potential for this 

G4, S4, 4.2 common after fire. 60-2500 m. species is low. 
Joshua tree woodland, Mojavean Suitable habitat for this species 
desert scrub, pinyon and juniper does not occur on site. 

G3G4, woodland., Sandy places. 600-1460 Occurrence potential for this 
S3S4, 4.2 m. species is low. 

Meadows and seeps, pebble plain, 
upper montane coniferous forest, 
chaparral, riparian woodland., Suitable habitat for this species 
Mesic to drying soils in open areas does not occur on site. 

G2?, S2?, of stream and meadow margins or Occurrence potential for this 
1B.2 in vernally wet areas. 1140-2320 m. species is low. 

Desert border areas in eastern San 
Diego Co. in desert wash, desert 
scrub, desert succulent scrub, 
pinyon-juniper, etc., Sandy Suitable habitat for this species 

GST34, herbaceous areas, usually in does not occur on site. 
S3S4, association with rocks or coarse Occurrence potential for this 
CDFW-SSC gravel. species is low. 

Throughout California in a wide 
variety of habitats. Most common 
in mesic sites., Roosts in the open, Suitable habitat for this species 
hanging from walls & ceilings. does not occur on site. 

G3G4, S2, Roosting sites limiting. extremely Occurrence potential for this 
CDFW-SSC sensitive to human disturbance. species is low. 
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Scientific Name Common Name 

Deinandra 
mohavensis Mojave ta rplant 

Diadophis 
punctatus San Bernardino 
modestus ringneck snake 

San Bernardino 
Dudleya abramsii Mountains 
ssp. affinis dudleya 

western pond 
Emys marmorata turtle 

Eremothera Booth's 
booth ii ssp. evening-
booth ii primrose 

Federal/State Other 
Status Status 

None, G2, S2, 
Endangered lB,3 

GST2T3Q, 
None, None S2? 

G4T2, S2, 
None,None lB.2 

G3G4, S3, 
None.None CDFW-SSC 

GST4, S2, 

None,None 28.3 

Habitat Occurrence ~otentlal 
Riparian scrub, coastal scrub, 
chaparral., Low sand bars in river Suitable habitat for this species 
bed; mostly in riparian areas or in does not occur on site. 
ephemeral grassy areas. 640-1600 Occurrence potential for this 
m. species is low. 
Most common in open, relatively 
rocky areas. Often in somewhat 
moist microhabitats near 
intermittent streams., Avoids 

moving through open or barren Suitable habitat for this species 
areas by restricting movements to does not occur on site. 

areas of surface litter or Occurrence potentia I for this 
herbaceous veg, species is low. 
Pebble ( pavement) plain, upper 
montane coniferous forest, pinyon Suitable habitat for this species 
and juniper woodland., Outcrops, does not occur on site. 
granite or quartzite, rarely Occurrence potentia I for this 
limestone. 1200-242S m. species is low. 

A thoroughly aquatic turtle of 
ponds, ma rs hes, rivers, streams & 
irrigation ditches, usually with 

aquatic vegetation, below 6000 ft 
elevation., Need basking sites and Suitable habitat for this species 
suitable (sandy banks or grassy does not occur on site. 
open fields) upland habitat up to Occurrence potential for this 
O.S km from water for egg-laying. species is low. 

Suitable habitat for this species 
does not occur on site. 

Joshua tree woodland, pinyon and Occurrence potential for this 
ju nip er woodland., 290-2410 m. species is low. 
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Sclentlfla Name (CID~ ~ m. Naiit,'ie, 

Euchloe hyantis Andrew's 
andrewsi marble butterfly 

Glaucomys 
sabrinus San Bernardino 
californicus flying squirrel 

I 

Haliaeetus 
leucocephalus bald eagle 

Helminthoglypta westfork 
taylori shoulderband 

Fie:d, ll'a1f,Stale 
Stii't~S, 

None, None 

None, None 

Delisted, 
Endangered 

None,None 

OtJner 
St) tJJS Habitat 0M1lll!'lrem~e h Jtmtfal 

Inhabits yellow pine forest near 
Lake Arrowhead and Big Bear Lake, 
San Bernardino Mtns, San 
Bernardino Co, 5000-6000 ft., 
Hostplants are Streptanthus Suitable habitat for this species 
bernardinus & Arabis holboellii var does not occur on site. 

G3G4Tl, pinetorum; larval foodplant is Occurrence potential for this 
Sl Descurainia richardsonii. species is low. 

Known from black oak or white fir 
dominated woodlands between 
5200 - 8500 ft in the San 
Bernardino and San Jacinto ranges. 
May be extirpated from San Jacinto Suitable habitat for this species 

GST1T2, range., Needs cavities in does not occur on site. 
S1S2, trees/snags for nests & cover. Occurrence potential for this 
CDFW-SSC Needs nearby water . species is low. 

Ocean shore, lake margins, & rivers 
for both nesting & wintering. Most 
nests within 1 mi of water., Nests in 
large, old-growth, or dominant live Suitable habitat for this species 
tree w/open branches, especially does not occur on site. 

GS, S3, ponderosa pine. Roosts Occurrence potential for this 
CDFW-FP communally in winter. species is low. 

Suitable habitat for this species 
does not occur on site. 

Vicinity of the Mojave River., Under Occurrence potential for this 
Gl, Sl logs and leaves. species is low. 
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Sclerit.lflc Name Common Name 

Parish's 
Heuchera parishii alumroot 

lvesia argyrocoma silver-haired 
var. argyrocoma ivesia 

Lilium parryi lemon lily 

Parish's desert• 
Lycium parishii thorn 

Neotamias 
speciosus lodgepole 
speciosus chipmunk 

f.eder.al/State Otl\er 
Status Status 

G3,S3, 
None,None 1B.3 

G212, S2, 
None, None 1B.2 

G3,S3, 
None, None 1B.2 

G3?, Sl, 
None. None 2B.3 

G4T2T3, 
None, None S253, 

Hab£tat eccurren~.e Potential, 
Lower montane coniferous forest, 
su balpine coniferous forest, upper 
montane coniferous forest, alpine Suitable habitat for this species 
boulder & rock field., Rocky places. does not occur on site. 
Sometimes on carbonate. 1340- Occurrence potential for this 
3505 m. species is low. 

Meadows, pebble pl;i ins, upper Suitable habitat for this species 
montane coniferous forest., In does not occur on site. 
pebble plains and meadows with Occurrence potential for this 
other rare plants. 1460-2960 m. species is low. 
Lower monta ne coniferous forest, 
meadows and seeps, riparian 
forest, upper monta ne coniferous 
forest, Wet, mountainous terrain; 
generally in forested areas; on Suitable habitat for this species 
shady edges of streams, in open does not occur on site. 
boggy meadows & seeps. 625-2930 Occurrence potential for this 
m. species is low. 

Suitable habitat for this species 
does not occur on site. 

Coastal scrub, Sonoran desert Occurrence potential for this 
scrub., 135-1000 m. species is low. 
Summits of isolated Piute, San 
Bernardino, & San Jacinto 
mountains. Usually found in open-
canopy forests., Habitat is usually Suitable habitat for this species 
lodgepole pine forests in the San does not occur on site. 
Bernardino Mts & chinquapin Occurrence potential for this 
slopes in the San Jacinto Mts. species is low. 
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Scientific Name Common Name 

Opuntia basilarls short-joint 
var. brachycloda beavertail 

Pandion haliaetus osprey 

Pediomelum Beaver Dam 
castoreum breadroot 

Perideridia 
parishii ssp. 
parishii Parish's yampah 

Phrynosoma coast horned 
blainvillii lizard 

Federal/State 
Statl.lS 

None, None 

None, None 

None, None 

None, None 

None, None 

Other 
Status Habitat Occurrence Potential 

Chaparral, Joshua tree woodland, Suitable habitat for this species 
Mojavean desert scrub, pinyon- does not occur on site. 

GST3, S3, juniper woodland., Sandy soil or Occurrence potential for this 
1B.2 coarse, granitic loam. 425-1800 m. species is low. 

Ocean shore, bays, fresh-water 
lakes, and larger streams., Large Suitable habitat for this species 
nests built in tree-tops within 15 does not occur on site. 

GS,S4, miles of a good fish-producing body Occurrence potential for this 
CDFW-WL of water. species is low. 

Suitable habitat for this species 
Joshua tree woodland, Mojavean does not occur on site. 

G3,S2, desert scrub., Sandy soils; washes Occurrence potential for this 
18.2 and roadcuts. 610-1065 m. species is low. 

Lower montane coniferous forest, 
meadows, upper montane Suitable habitat for this species 
coniferous forest., Damp meadows does not occur on site. 

G4T3T4, or along streambeds-prefers an Occurrence potential for this 
52, 2B.2 open pine canopy. 1465-3000 m. species is low. 

Frequents a wide variety of 
habitats, most common in lowlands 
along sandy washes with scattered 
low bushes., Open areas for Suitable habitat for this species 

G3G4, sunning, bushes for cover, patches does not occur on site. 
5354, of loose soil for burial, & abundant Occurrence potential for this 
CDFW-SSC supply of ants & other insects. species is low. 
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Scte:r,t lflc riJ:am'I!' €omm11m NBm'G! 

California red-
Rana draytonii legged frog 

southern 
mountain 
yellow-legged 

Rana muscosa frog 

Scutellaria southern 
bolanderi ssp. mountains 
austromontana skullcap 

Federalt-State Other 
Status Stat~ 

G2G3, 
Threatened, S2S3, 
None CDFW-SSC 

Endangered, Gl, Sl, 
Endangered CDFW-WL 

G4T3, S3, 
None, None 1B.2 

Habitat El'al!l:lrrl!eJJ~l!l P.~ ntl,a t 
Lowlands & foothills in or near 
permanent sources of deep water 
with dense, shrubby or emergent 
riparian vegetation ., Requires 11-20 Suitable habitat for this species 
weeks of permanent water for does not occur on site. 
larval development. must have Occurrence potential for this 
access to estivation habitat. species is low. 
Federal listing refers to populations 
in the San Gabriel, San Jacinto & 
San Bernardino Mountains 
(southern DPS). Northern DPS was 
determined to warrant listing as 
endangered, Apr 2014, effective 
Jun 30, 2014., Always encountered 
within a few feet of water. Suitable habitat for this species 
Tadpoles may require 2 - 4 yrs to does not occur on site. 
complete their aquatic Occurrence potential for this 
development. species is low. 
Chaparral, cismontane woodland, 
lower montane coniferous forest., Suitable habitat for this species 
In gravelly soils on streambanks or does not occur on site. 
in mesic sites in oak or pine Occurrence potential for this 
woodland . 425-2000 m. species is low. 
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Solentlflc Name C!ommon Name 

Setophaga 
petechia yellow warbler 

Siphateles bicolor Mohave tui 
mohavensis chub 

Southern Southern 
Sycamore Alder Sycamore Alder 
Riparian Riparian 
Woodland Woodland 

Streptanthus southern 
campestris jewelflower 

American 
Taxidea taxus badger 

Federal/State 
Status 

None, None 

Endangered, 
Endangered 

None, None 

None, None 

None, None 

ether 
Status Habitat Occurrence; Potent I al 

Riparian plant associations in close 
proximity to water. Also nests in 
montane shrubbery in open conifer 
forests in Cascades and Sierra 
Nevada., Frequently found nesting 
and foraging in willow shrubs and Suitable habitat for this species 
thickets, and in other riparian does not occur on site. 

GS, S3S4, plants including cottonwoods, Occurrence potential for this 
CDFW-SSC sycamores, ash, and alders. species is low. 

Endemic to the Mojave River basin, 
adapted to alkaline, mineralized Suitable habitat for this species 
waters., Needs deep pools, ponds, does not occur on site. 

G4T1, S1, or slough-like areas. Needs Occurrence potential for this 
CDFW-FP vegetation for spawning. species is low. 

This habitat does not occur on 
G4, S4 Riparian woodland site. 

Cha pa rral, lower montane Suitable habitat for this species 
coniferous forest, pi nyon-juniper does not occur on site. 

G3,S3, woodland., Open, rocky areas. 900- Occurrence potential for this 
lB.3 2300m. species is low. 

Most abundant in drier open stages 
of most shrub, forest, and 
herbaceous habitats, with friable 
soils., Needs sufficient food, friable Suitable habitat for this species 
soils & open, uncultivated ground. does not occur on site. 

GS,S3, Preys on burrowing rodents. Digs Occurrence potential for this 
CDFW-SSC burrows. species is low. 
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Scientific Name. Common Name 

Toamnophis two-striped 
hammondii garters n a ke 

ToKostoma Le Conte's 
lecontei thrasher 

Vireo vicinior gray v ireo 

Xerospermophilus Mohave ground 
mohavensis squirrel 

Federal/State athe~ 
Status Status 

G4, S3S4, 
None, None CDFW-SSC 

G4,S3, 
None, None CDFW-SSC 

G4,S2, 
None, None CDFW-SSC 

None, G2G3, 
Threatened S2S3 

Habitat <:>ccu~rence·Potentlal 
Coastal California from vicinity of 
Salinas to northwest Baja 
California. From sea to about 7,000 
ft elevation., Highly aquatic, found Suitable habitat for this species 
in or near permanent fresh water. does not occur on site. 
Often along streams with rocky Occurrence potential for this 
beds and riparian growth. species is low. 

Desert resident; primarily of open 
desert wash, desert scrub, alka Ii 
desert scrub, and desert succulent 
scrub habitats., Commonly nests in 
a dense, spiny shrub or densely Suitable habitat for this species 
branched cactus in desert wash does not occur on site. 
habitat, usually 2-8 feet above Occurrence potential for this 
ground. species is low. 

Dry chaparral; west of desert, in 
chamise-dominated habitat; 
mountains of Mojave Desert, 
associated with juniper & 
Artemisi.:i., Forage, nest, and sing in Suitable habitat for this species 
areas formed by a continuous does not occur on site. 
growth of twigs, 1-5 ft above Occurrence potential for this 
ground, species is low. 

Open desert scrub, alkali scrub & 
Joshua tree woodland, Also feeds in 
annual grasslands. Restricted to 
Mojave Desert., Prefers sandy to Suitable habitat for this species 
gravelly soils, avoids rocky areas. does not occur on site. 
Uses burrows at base of shrubs for Occurrence potential for this 
cover. Nests are in burrows. species is low. 
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E = Endangered T = Threatened SSC = Species of Special Concern 
R = Rare C = Candidate FP = Fully Protected 

Coding and Terms 

Federal Species of Concern: "taxa for which the U.S. Fish and Wildlife Service has information that indicates proposing to list the taxa as endangered or threatened is possibly 
appropriate, but for which substantial data on the biological vulnerability and threats are not currently known or on file to support the immediate preparation of rules." (Arnold). 
All of these species have a limited range. In fact, some species are limited to the San Bernardino Mountains area, however, they are locally common. 

State Species of Special Concern: An administrative designation given to vertebrate species that appear to be vulnerable lo extinction because of declining populations, limited acreages, 
and/or continuing threats. Raptor and owls are protected under section 3502.5 of the California Fish and Game code: "It is unlawful to take, possess or destroy any birds in 
the orders Falconifonnes or Strigifonnes or to take, possess or destroy the nest or eggs of any such bird." 

State Fully Protected: The classification ofFully Protected was the State's initial effort in the l 960's to identify and provide additional protection to those animals that were rare or faced 
possible e,tinction. Lists were created for fish, mammals, amphibians and reptiles. Please note that most fully protected species have also been listed as threatened or 
endangered species under the more recent endangered species laws and regulations. Fully Protected species may not be taken or possessed at any time and no licenses or 
permits may be issued for their take except for collecting these species for necessary scientific research and relocation of the bird species for the protection of livestock. 

Stale Plant Rankings: 
S l - less than 6 element occurrences, or less than 1,000 individuals, or less than 2,000 acres 
S2 - 6 to 20 element occurrences, or between 1,000 and 3,000 individuals, or between 2,000 and l 0,000 acres 
S3 - 21 to I 00 element occurrences, or between 3,000 and l 0,000 individuals, or between l 0,000 and 50,000 acres 
S4 - No Threat Rank 
S5 - No Threat Rank 
SH - all sites in California are historical 
, l - very threatened 
.2 - threatened 
.3 - no current threats known 
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Photo 1 - Southwest corner 
of project site. 

Photo 2 - Southeast corner 
of project site. 
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Photo 3 - Northeast section 
of project site. 

Photo 4 - East section of 
project site. 
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JUNE 2 1 2017 

MANAGEMENT SUMMARY 

BCR CONSULTING LLC 
CULTURAL RESOURCES ASSESSMENT 

LACSD SOLAR PROJECT 

BCR Consulting LLC (BCR Consulting) is under contract to Jericho Systems, Inc. to 
complete a Cultural Resources Assessment of the proposed Lake Arrowhead Community 
Services District (LACSD) Solar Project (project) in the City of Hesperia, San Bernardino 
County, California. A cultural resources records search, reconnaissance-level pedestrian 
field survey, and paleontological overview were conducted for the project in partial fulfillment 
of the California Environmental Quality Act (CEQA). The records search revealed the project 
site had not been subject to previous cultural resources survey, and that no cultural 
resources have been recorded within its boundaries (ibid.). Thirty-three cultural resources 
studies have taken place resulting in the recording of 14 cultural resources within one mile 
of the project site. The nearest cultural resource was the ca. 1950s Arrowhead Lake Road, 
approximately 0.13 miles to the west. 

During the field survey, BCR Consulting archaeologists did not discover any cultural 
resources of any kind within the project site boundaries. Therefore, no significant impacts 
related to archaeological or historical resources is anticipated and no further investigations 
are recommended for the proposed project unless: 

• the proposed project is changed to include areas not subject to this study; 
• the proposed project is changed to include the construction of additional facilities; 
• cultural materials are encountered during project activities. 

Although the current study has not indicated sensitivity for cultural resources within the 
project boundaries, ground disturbing activities always have the potential to reveal buried 
deposits not observed on the surface during previous surveys. Prior to the initiation of 
ground-disturbing activities, field personnel should be alerted to the possibility of buried 
prehistoric or historic cultural deposits. In the event that field personnel encounter buried 
cultural materials, work in the immediate vicinity of the find should cease and a qualified 
archaeologist should be retained to assess the significance of the find. The qualified 
archaeologist shall have the authority to stop or divert construction excavation as necessary. 
If the qualified archaeologist finds that any cultural resources present meet eligibility 
requirements for listing in the California Register of Historical Resources or the National 
Register of Historic Places, plans for the treatment, evaluation, and mitigation of impacts to 
the find will need to be developed. Prehistoric or historic cultural materials that may be 
encountered during ground-disturbing activities include: 

• historic artifacts such as glass bottles and fragments, cans, nails, ceramic and 
pottery fragments, and other metal objects; 

• historic structural or building foundations, walkways, cisterns, pipes, privies, and 
other structural elements; 

• prehistoric flaked-stone artifacts and debitage (waste material), consisting of 
obsidian, basalt, and or cryptocrystalline silicates; 

• groundstone artifacts, including mortars, pestles, and grinding slabs; 
• dark, greasy soil that may be associated with charcoal, ash, bone, shell, flaked 

stone, groundstone, and fire affected rocks. 

ii 
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If human remains are encountered, State Health and Safety Code Section 7050.5 states 
that no further disturbance shall occur until the County Coroner has made a determination of 
origin and disposition pursuant to Public Resources Code Section 5097.98. The County 
Coroner must be notified of the find immediately. If the remains are determined to be 
prehistoric, the Coroner will notify the Native American Heritage Commission (NAHC), which 
will determine and notify a Most Likely Descendant (MLD). With the permission of the 
landowner or his/her authorized representative, the MLD may inspect the site of the 
discovery. The MLD shall complete the inspection within 48 hours of notification by the 
NAHC. 

I 

iii 
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INTRODUCTION 

BCR CONSULTING LLC 
CULTURAL RESOURCES ASSESSMENT 

LACSD SOLAR PROJECT 

BCR Consulting LLC (BCR Consulting) is under contract to Jericho Systems, Inc. to 
complete a Cultural Resources Assessment of the proposed Lake Arrowhead Community 
Services District (LACSD) Solar Project (project) in the City of Hesperia, San Bernardino 
County, California. A cultural resources records search, reconnaissance-level pedestrian 
field survey, and paleontological overview were conducted for the project in partial fulfillment 
of the California Environmental Quality Act (CEQA). The project is located in the southeast 
quarter of Section 1, Township 3 North, Range 4 West, San Bernardino Baseline and 
Meridian. It is depicted on the United States Geological Survey (USGS) Lake Arrowhead 
(1996) California 7.5-minute topographic quadrangle (Figure 1 ). 

NATURAL SETTING 

Geology 

The project is located in the southwestern Mojave Desert. Sediments within the project 
boundaries include a geologic unit composed of young alluvial-fan deposits formed during 
the late Pleistocene and Holocene Epochs of the Quaternary Period (Miller and Matti 2006, 
Lambert 1994:17). The unit is composed of "slightly consolidated, undissected to slightly 
dissected deposits of poorly sorted sand and silt containing scattered subangular pebbles" 
(Miller and Matti 2006). Field observations during the current study are basically consistent 
with these descriptions, and are described in the Field Survey Results section, below. 

Hydrology 

The project elevation is approximately 2935 feet above mean sea level (AMSL). 
Sheetwashing occurs from southwest to northeast, and water flowing across the project site 
eventually empties into the Mojave River approximately one quarter mile to the east of the 
project site. To the south, the peaks of the San Gabriel Mountains rise above 10,000 feet 
and are often capped with snow until late spring or early summer. The area currently 
exhibits a relatively arid climate, with dry, hot summers and cool winters. Rainfall ranges 
from five to 15 inches annually (Jaeger and Smith 1971 :36-37). Precipitation usually occurs 
in the form of winter and spring rain or snow at high elevations, with occasional warm 
monsoonal showers in late summer. 

Biology 

The mild climate of the late Pleistocene allowed piiion-juniper woodland to thrive throughout 
most of the Mojave (Van Devender et al. 1987). The vegetation and climate during this 
epoch attracted significant numbers of Rancholabrean fauna, including dire wolf, saber 
toothed cat, short-faced bear, horse, camel, antelope, mammoth, as well as birds which 
included pelican, goose, duck, cormorant, and eagle (Reynolds 1988). The drier climate of 
the middle Holocene resulted in the local development of complementary flora and fauna, 
which remain largely intact to this day. Common native plants include creosote, cacti, rabbit 
bush, interior golden bush, cheese bush, species of sage, buckwheat at higher elevations 
and near drainages, Joshua tree, and various grasses. Common native animals include 

1 
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coyotes, cottontail and jackrabbits, rats, mice, desert tortoises, roadrunners, raptors, turkey 
vultures, and other bird species (see Williams et al. 2008). 

CULTURAL SETTING 

Prehistoric Context 

The prehistoric cultural setting of the Mojave Desert has been organized into many 
chronological frameworks (see Warren and Crabtree 1986; Bettinger and Taylor 1974; 
Lanning 1963; Hunt 1960; Wallace 1958, 1962, 1977; Wallace and Taylor 1978; Campbell 
and Campbell 1935), although there is no definitive sequence for the region. The difficulties 
in establishing cultural chronologies for the Mojave are a function of its enormous size and 
the small amount of archaeological excavations conducted there. Moreover, throughout 
prehistory many groups have occupied the Mojave and their territories often overlap 
spatially and chronologically resulting in mixed artifact deposits. Due to dry climate and 
capricious geological processes, these artifacts rarely become integrated in-situ. Lacking a 
milieu hospitable to the preservation of cultural midden, Mojave chronologies have relied 
upon temporally diagnostic artifacts, such as projectile points, or upon the 
presence/absence of other temporal indicators, such as groundstone. Such methods are 
instructive, but can be limited by prehistoric occupants' concurrent use of different artifact 
styles, or by artifact re-use or re-sharpening, as well as researchers' mistaken diagnosis, 
and other factors (see Flenniken 1985; Flenniken and Raymond 1986; Flenniken and Wilke 
1989). Recognizing the shortcomings of comparative temporal indicators, this study 
recommends the findings of Warren and Crabree (1986), who have drawn upon this method 
to produce a commonly cited and relatively comprehensive chronology. 

Ethnography 

The Uta-Aztecan "Serrano" people occupied the western Mojave Desert periphery. Kroeber 
(1925) applied the generic term "Serrano" to four groups, each with distinct territories: the 
Kitanemuk, Tataviam, Vanyume, and Serrano. Only one group, in the San Bernardino 
Mountains and West-Central Mojave Desert, ethnically claims the term Serrano. Bean and 
Smith (1978) indicate that the Vanyume, an obscure Takic population, was found along the 
Mojave River near Apple Valley at the time of Spanish contact. The Kitanemuk lived to the 
north and west, while the Tataviam lived to the west. The Serrano lived mainly to the south 
(Bean and Smith 1978). All may have used the western Mojave area seasonally. Historical 
records are unclear concerning precise territory and village locations. It is doubtful that any 
group, except the Vanyume, actually lived in the region for several seasons yearly. 

History 

Historic-era California is generally divided into three periods: the Spanish or Mission Period 
(1769 to 1821), the Mexican or Rancho Period (1821 to 1848), and the American Period 
( 1848 to present). 

Spanish Period. The first European to pass through the project area is thought to be a 
Spaniard called Father Francisco Garces. Having become familiar with the area, Garces 
acted as a guide to Juan Bautista de Anza, who had been commissioned to lead a group 
across the desert from a Spanish outpost in Arizona to set up quarters at the Mission San 
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Gabriel in 1771 near what today is Pasadena (Beck and Haase 1974). This is the first 
recorded group crossing of the Mojave Desert and, according to Father Garces' journal, they 
camped at the headwaters of the Mojave River, one night less than a day's march from the 
mountains. Today, this is estimated to have been approximately 11 miles southeast of 
Victorville (Marenczuk 1962). Garces was followed by Alta California Governor Pedro 
Fages, who briefly explored the western Mojave region in 1772. Searching for San Diego 
Presidio deserters, Fages had traveled north through Riverside to San Bernardino, crossed 
over the mountains into the Mojave Desert, and then journeyed westward to the San 
Joaquin Valley (Beck and Haase 1974). 

Mexican Period. In 1821, Mexico overthrew Spanish rule and the m1ss1ons began to 
decline. By 1833, the Mexican government passed the Secularization Act, and the missions, 
reorganized as parish churches, lost their vast land holdings, and released their neophytes 
(Beattie and Beattie 197 4 ). 

American Period. The American Period, 1848-Present, began with the Treaty of 
Guadalupe Hidalgo. In 1850, California was accepted into the Union of the United States 
primarily due to the population increase created by the Gold Rush of 1849. The cattle 
industry reached its greatest prosperity during the first years of the American Period. 
Mexican Period land grants had created large pastoral estates in California, and demand for 
beef during the Gold Rush led to a cattle boom that lasted from 1849-1855. However, 
beginning about 1855, the demand for beef began to decline due to imports of sheep from 
New Mexico and cattle from the Mississippi and Missouri Valleys. When the beef market 
collapsed, many California ranchers lost their ranchos through foreclosure. A series of 
disastrous floods in 1861-1862, followed by a significant drought diminished the economic 
impact of local ranching . This decline combined with ubiquitous agricultural and real estate 
developments of the late 19th century, set the stage for diversified economic pursuits that 
have continued to proliferate to this day (Beattie and Beattie 197 4; Cleland 1941 ). 

PERSONNEL 
David Brunzel!, M.A., RPA acted as the Project Manager and Principal Investigator for the 
current study. He also compiled the technical report, and provided project oversight. BCR 
Consulting Staff Archaeologist Damien Tietjen, B.A. completed the field reconnaissance. 
The cultural resources records for the project site was completed during a previous 
assessment through the San Bernardino Archaeological Information Center (SBAIC; see 
Tang 2015). 

METHODS 
Research 

Prior to fieldwork, a records search was conducted at the SBAIC. This archival research 
reviewed the status of all recorded historic and prehistoric cultural resources, and survey 
and excavation reports completed within one mile of the project site. Additional resources 
reviewed included the National Register of Historic Places (National Register), the California 
Register of Historical Resources (California Register), and documents and inventories 
published by the California Office of Historic Preservation . These include the lists of 
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California Historical Landmarks, California Points of Historical Interest, Listing of National 
Register Properties, and the Inventory of Historic Structures. 

Field Survey 

An archaeological field survey of the project site was conducted on May 31, 2017. The 
survey was conducted by walking parallel transects spaced approximately 15 meters apart 
across 100 percent of the project site. All soil exposures were carefully inspected for 
evidence of cultural resources. 

RESULTS 

Research 

Research completed through the SBAIC revealed that the project site had not been subject 
to previous cultural resources survey, and that no cultural resources have been recorded 
within its boundaries (ibid.). Thirty-three cultural resources studies have taken place 
resulting in the recording of 14 cultural resources within one mile of the project site. The 
nearest cultural resource was the ca. 1950s Arrowhead Lake Road , approximately 0.13 
miles to the west. 

Field Survey 

The project site exhibited approximately 20 percent surface visibility . Artificial disturbances 
include excavations associated with utilities. The project site is flat, with the overall 
topography of the area exhibiting a gradual one to two degree slope at a northeasterly 
aspect. Vegetation includes seasonal grasses. Soils include silty sand with 10-15 percent 
gravels measuring less than five centimeters in diameter. No cultural resources of any kind 
were discovered during the field survey. 

RECOMMENDATIONS 
Based on these results, BCR Consulting recommends that no additional cultural resources 
work or monitoring is necessary during proposed project activities associated with the 
LACSD Solar Project. Therefore, no significant impacts related to archaeological or historical 
resources is anticipated and no further investigations are recommended for the proposed 
project unless: 

• the proposed project is changed to include areas not subject to this study; 
• the proposed project is changed to include the construction of additional facilities; 
• cultural materials are encountered during project activities. 

Although the current study has not indicated sensitivity for cultural resources within the 
project boundaries, ground disturbing activities always have the potential to reveal buried 
deposits not observed on the surface during previous surveys. Prior to the initiation of 
ground-disturbing activities, field personnel should be alerted to the possibility of buried 
prehistoric or historic cultural deposits. In the event that field personnel encounter buried 
cultural materials, work in the immediate vicinity of the find should cease and a qualified 
archaeologist should be retained to assess the significance of the find. The qualified 
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archaeologist shall have the authority to stop or divert construction excavation as necessary. 
If the qualified archaeologist finds that any cultural resources present meet eligibility 
requirements for listing on the California Register or the National Register, plans for the 
treatment, evaluation, and mitigation of impacts to the find will need to be developed. 
Prehistoric or historic cultural materials that may be encountered during ground-disturbing 
activities include: 

• historic artifacts such as glass bottles and fragments, cans, nails, ceramic and 
pottery fragments, and other metal objects; 

• historic structural or building foundations, walkways, cisterns, pipes, privies, and 
other structural elements; 

• prehistoric flaked-stone artifacts and debitage (waste material), consisting of 
obsidian, basalt, and or cryptocrystalline silicates; 

• groundstone artifacts, including mortars, pestles, and grinding slabs; 
• dark, greasy soil that may be associated with charcoal, ash, bone, shell, flaked 

stone, groundstone, and fire affected rocks. 

If human remains are encountered during the undertaking, State Health and Safety Code 
Section 7050.5 states that no further disturbance shall occur until the County Coroner has 
made a determination of origin and disposition pursuant to Public Resources Code Section 
5097.98. The County Coroner must be notified of the find immediately. If the remains are 
determined to be prehistoric, the Coroner will notify the Native American Heritage 
Commission (NAHC), which will determine and notify a Most Likely Descendant (MLD). With 
the permission of the landowner or his/her authorized representative, the MLD may inspect 
the site of the discovery. The MLD shall complete the inspection within 48 hours of 
notification by the NAHC. 
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BCR Consulting 
1420 Guadalajara Place 
Claremont, CA 91 711 

Attn: David Brunzell, Principal Tnvestigator / Archaeologist 

Natural History Museum 

of Los Angeles Co\mty 
900 Exposition Boulevard 
Los Angeles, CA 90007 

tel 213.763. DINO 
www.nhm.org 

Vertebrate Paleontology Section 
Telephone: (213) 763-3325 

e-mail: smcleod@nhm.org 

30 May 2017 

re: Paleontological resources for the Vertebrate Paleontology Records Search for the 

Dear David: 

proposed Lake Arrowhead Community Services District (LACSD) Project, in the 
City of Hesperia, San Bernardino County, project area 

I have conducted a thorough check of our paleontology collection records for the locality 
and specimen data for the proposed Lake Arrowhead Community Services District (LACSD) 
Project, in the City of Hesperia, San Bernardino County, project area as outlined on the portion 
of the Lake Arrowhead USGS topographic quadrangle map that you sent to me via e-mail on 15 
May 2017. We do not have any vertebrate fossil localities that lie directly within the proposed 
project area boundaries, but we do have localities nearby from sedimentary deposits similar to 
those that may occur subsurface in the proposed project area. 

Surface deposits in the entire proposed project area consist of younger Quaternary 
Alluvium, derived predominately as flu vial deposits from the Mojave River that currently flows 
adjacent tot he east. These deposits typically do not contain significant vertebrate fossils in the 
uppermost layers, but they may be underlain by older Quaternary deposits that do contain 
significant vertebrate fossil remains. Our closest fossil vertebrate locality in similar older 
Quaternary deposits is LACM 1224, north-northwest of the proposed project area west of Spring 
Valley Lake, that produced a specimen of fossil camel, Camelops. Additionally, just west of 
north of the proposed project area, on the western side of the Mojave River below the bluffs near 
what is now Victor Valley College, an otherwise unrecorded specimen of mammoth was 
collected in 1961 from older Quaternary Alluvium deposits. 

Inspiring wonder, di1covery and responsibility for our ndturJI and cultural worlds. 
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Shallow excavations in the younger Quaternary Alluvium in the proposed project area are 
unlikely to produce significant vertebrate fossils. Deeper excavations in the proposed project 
area that extend down into older Quaternary deposits, however, may well encounter significant 
fossil vertebrate remains. Any substantial excavations in the proposed project area, therefore, 
should be monitored closely to quickly and professionally recover any fossil remains discovered 
while not impeding development. Also, sediment samples should be collected and processed to 
determine the small fossil potential in the proposed project area. Any fossils recovered during 
mitigation should be deposited in an accredited and permanent scientific institution for the 
benefit of current and future generations. 

This records search covers only the vertebrate paleontology records of the Natural History 
Museum of Los Angeles County. It is not intended to be a thorough paleontological survey of 
the proposed project area covering other institutional records, a literature survey, or any potential 
on-site survey. 

Sincerely, 

Samuel A. McLeod, Ph.D. 
Vertebrate Paleontology 

enclosure: invoice 
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April 21, 2017 

Lake Arrowhead Community Services District 
27307 State Highway 189 
P.O. Box 700 
Lake Arrowhead, California 92352 

Attention: Ms. Aida Hercules-Dodaro 

Project No. 63333.1 

Subject: Preliminary Geotechnical Investigation, Proposed Alternative Photovoltaic 
Solar Power Plant, Hesperia, California. 

LOR Geotechnical Group, Inc. is pleased to present this report summarizing our 
geotechnical investigation for the above referenced project. This report was based 
upon a scope of services generally outlined in our proposal letter dated February 8, 
2017 and other written and verbal communications with you. 

In summary, it is our opinion that the site can be developed from a geotechnical 
perspective, provided the recommendations presented in the attached report are 
incorporated into design and construction . The following executive summary reviews 
some of the important elements of the project, however, this summary should not be 
solely relied upon. 

The subject site is underlain by alluvial soils. The upper 20 feet of soil is loose to 
medium dense, however, given the relatively light loading of a solar array system, pile 
foundations with embedment depths on the order of 6 to 10 feet should be suitable. 

Very low expansive soils and good R-value quality soils were encountered on the site. 

LOR Geotechnical Group, Inc. 

6121 Quail Valley Court • Riverside, CA 92507 • (951) 653-1760 • (951) 653-1741 (Fax) • www.lorgeo.com 
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Lake Arrowhead Community Services District 
April21,2017 

INTRODUCTION 

Project No. 6~333.1 

During March of 2017, a Preliminary Geotechnical Investigation was performed by 
LOR Geotechnical Group, Inc., for an approximately 4.6 acre proposed solar facility 
site, located northeast of the intersection of Whitehaven Street and Arrowhead Lake 
Road in the City of Hesperia, Californ ia. The purpose of this investigation was to 
provide a technical evaluation of the geologic setting of the site and to provide 
geotechnical design recommendations for the proposed solar farm facility. The scope 
of our services included: 

• Review of available geotechnical literature, reports, maps, and agency 
information pertaining to the study area; 

• Review of stereoscopic pairs of aerial photographs of the site and surrounding 
region dated 1942 to 2005; 

• Geologic field reconnaissance mapping to verify the areal distribution of earth 
units and significance of surficial features as compiled from documents, 
literature, and reports reviewed; 

• A subsurface field investigation to determine the physical soil conditions 
pertinent to the proposed development; 

• Laboratory testing of selected soil samples obtained during the field 
investigation; 

• Development of geotechnical recommendations for site grading and foundation 
design; and 

• Preparation of this report summarizing our find ings, and providing conclusions 
and recommendations for site development. 

The approximate location of the site is shown on the attached Index Map, Enclosure 
A-1, within Appendix A. 

No plans or maps showing t he site, existing conditions, topography or proposed 
improvements were available for our use at the time of our field investigation and 
preparation of t his report. We ut ilized a color aerial photograph that shows the site 
area as it appeared in September of 2016 as a base map for presenting our data. A 
copy of this base map that shows the location of our exploratory borings is presented 
as Enclosure A-2, within Appendix A. 
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PROJECT CONSIDERATIONS 

Project No. 63333.1 

Information furnished to this firm indicates that the subject 4.6 ± acre property will 
be developed as a photovoltaic solar energy facility. Typical foundation systems 
provided indicate the use of galvanized steel pedestals each supported by a 1 2 to 36 
inch diameter cast-in-drilled-hole (CIDH) concrete pile. The CIDH concrete piles are 
typically embedded 6 to 14 feet deep. Alternative design options such as 4 .5-inch 
diameter galvanized steel tube piles driven to depths of approximately 7 to 1 0 feet 
and/or steel c-channel piles driven or drilled to depths ranging from 6 to 1 0 feet were 
provided. Also, recommendations regarding helical pile load capacities were given. 
However, helical pile design must be provided in order to calculate the allowable load 
capacity. 

Although no grading plans were available for our use during this investigation, the 
topography of the site and adjacent areas suggests that site development will entail 
minimal cuts and fills. 

EXISTING SITE CONDITIONS 

The property consists of a roughly square to rectangular shaped parcel of land located 
in the southeastern portion of the City of Hesperia, California. The site is bounded on 
the south by vacant land followed by Whitehaven Street, a dirt roadway, about 700 
feet to the south, by vacant natural land on the west and east, and by similar vacant 
land with a rural residential property present to the north. The site is relatively flat 
with a gentle fall to the east and drainage is as sheetflow in this direction. 

At the time of our field investigation work, the property was vacant. A moderate to 
heavy growth of annual grasses and weeds was present but this was being mowed 
periodically. The surface of the site contained an abundant amount of animal burrows. 
At the t ime of our investigation the weather was clear and the temperature ranged 
approximately from the 50's to mid 80 degrees Fahrenheit. 

AERIAL PHOTOGRAPH REVIEW 

During the course of this study, an analysis of t ime-sequential stereoscopic aerial 
photograph pairs of the site and surrounding region dating from 1 942 to 2005 and on 
file at the San Bernardino County Flood Control and Water Conservation District were 
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Project No. 63333.1 

examined. A complete list of the photographs studied is provided at the end of this 
report. To summarize our review briefly, the site has been used periodically for dry 

land farming and possibly for growing potatoes and/or onions. No adverse geologic 
features, such as heavy erosion scars or possible fault lineaments, were observed on 
the reviewed photographs. 

SUBSURFACE FIELD INVESTIGATION 

Our subsurface field exploration program was conducted on March 1 7, 2017 and 
consisted of drilling 5 exploratory borings with a truck-mounted Mobile B-61 drill rig 
equipped with 8-inch diameter hollow stem augers. The borings were extended to 
depths ranging from approximately 29 feet to 38 feet below the existing ground 
surface. The approximate locations of our exploratory borings are presented on the 
enclosed Boring Location Map, Enclosure A-2, within Appendix A. 

Logs of the subsurface conditions encountered in the exploratory borings were created 

by an engineering geologist from this firm. Bulk samples of the encountered materials 
were obtained and returned to our geotechnical laboratory in sealed containers for 
further testing and evaluation . Relatively undisturbed samples were obtained at 
maximum intervals of 5 feet within our exploratory borings and returned to our 
laboratory in sealed containers for further testing and evaluation . 

Detailed descriptions of the subsurface field exploration program and the boring logs 
are presented in Appendix B. 

LABO RA TORY TESTING PROGRAM 

Selected soi l samples obtained during the field investigation were subjected to 
laboratory testing to evaluate their physical and engineering properties. Laboratory 
testing included moisture content, dry density, laboratory compaction, direct shear, 
consolidation, sieve analysis, sand equivalent, and R-value. 

A detailed description of our laboratory testing program and the test results are 
presented in Appendix C. 
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HDR was retained to conduct field resistivity, laboratory thermal resistivity, and 
corrosion testing. Details of their testing, conclusion, and recommendations are 
provided within their soil corrosivity study included within Appendix E. 

GEOLOGIC CONDITIONS 

Regional Geologic Setting 

The site is situated in the southwestern portion of a large geomorphic province in 
southern California known as the Mojave Desert. The Mojave Desert geomorphic 
province is essentially a wedge shaped alluviated plain of comparatively low relief, 
containing irregularly trending bedrock hills and low mountains. 

The underlying bedrock reportedly consists of crystalline, metamorphic, sedimentary, 
and volcanic rocks. Many of these bedrock units are visible at the surface within the 
numerous small mountain ranges and hills in the area. However, approximately 50 
percent of the Mojave Desert province is covered with geologically younger surficial 
sediments of alluvium. 

The Mojave Desert province is bounded on the southwest by the San Andreas fault 
zone and on the north by the Garlock fault zone. The eastern boundary of the Mojave 
Desert geomorphic province is not distinct, but gradually converges with the Basin and 
Range geomorphic province east of Death Valley and into Arizona and Nevada. The 
province is broken by many internal, major, but discontinuous faults; predominately 
trending to the northwest and showing remarkable parallelism with the strike of the 
San Andreas. Most of these faults have been active within the last 1 .6 million years 
and many are still considered to be active or potentially active. 

No active or potentially active faults are known to exist at the subject site. In addition, 
the site does not lie within a State of California Earthquake Fault Zone (formerly 
Special Studies Zone). The closest known active fault to the subject site is the North 
Frontal fault, located approximately 1 .6 kilometers ( 1 mile) to the east-southeast. A 
listing of the distances to known active faults in relation to the site is given in the 
Faulting section of th is report. 

The regional geology of the site and immediate surrounding region as mapped by the 
U .S.G.S. is shown on Enclosure A-3 (Dibblee, 1973). 
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The site is underlain by a thick accumulation of alluv ium. Erosion of the nearby 
mountains has resulted in the deposition of relatively thick deposits of alluvial 
materials, which in the past spread across the base of the mountains and into the 
valley. As encountered in our borings, the alluvium is predominately composed of silty 
sand with minor units of poorly graded sand, well graded sand, and sandy silt. In 
general, the alluvium was typically damp to moist and brown in color. At depths 
greater than about 30 feet, the alluvium contained an abundant amount of gravel and 
cobbles which resulted in refusal of the drilling operations near or just below this 
depth. Hydro-consolidation testing of the alluvial soils at depths of 5 and 7 feet were 
conducted. The results of these tests indicate insignificant hydro-consolidation 
characteristics. Detailed results of our laboratory testing in presented within Appendix 

C. 

A detailed description of the subsurface conditions as encountered within our 
exploratory borings is presented on the Boring Logs, within Appendix B. 

Groundwater Hydrology 

Groundwater was encountered within three of our exploratory borings at depths of 30 
to 31. 5 feet below the ground surface. A monitoring well is located approximately 
650 feet south of the southern side of the site. At the time of our investigation, 
groundwater was present at a depth of 29 feet in this well. Data of groundwater 
measurements taken within this well were provided by you. Measurements provided 
were from 2001, 2012, 2013, and 2014. The shallowest measurement provided was 
on January 10, 2012 of 24.4 feet. The depth of the well was reported to be 57 feet. 
Several dry measurements were recorded including on the most recent measurement 
on November 26, 2014. Therefore, it appears that the depth to groundwater in this 
well can vary greatly in relation to the amount of recent precipitation. 

Several wells were located on the online database provided by the California 
Department of Water Resources in the general site area. Data from these wells was 
limited to one or two measurements within each of these wells from 1967 to 1988. 
Groundwater ranged from a depth of approximately 85 feet to 45 below the 
measuring point elevations of 1,970 to 1,934 feet above mean sea level. The 
shallowest groundwater elevation was 1,925 feet above mean sea level in a well 
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located approximately 1,000 feet to the south-southwest of the site in 1967. The 
ground surface elevation was reported as 1,940 feet above mean sea level. As noted 
on Enclosure A-1, the elevation of the site is approximately 1,940 feet above mean 
sea level. 

Based on the data above, historically, groundwater may have lied as shallow as 
approximately 25 feet below the existing ground surface. Currently, groundwater lies 
at a depth of approximately 30 to 31 .5 feet. 

Mass Movement 

The site lies on a relatively flat surface . The occurrence of mass movement failures, 
such as landslides, rockfalls, or debris flows within such areas is generally not 
considered common and no evidence of mass movement was observed on the site. 

Faulting 

No active or potentially active faults are known to exist at the subject site . In addition, 
the subject site does not lie within a current State of California Earthquake Fault Zone 
(Hart and Bryant, 1997). 

As previously mentioned, the closest known active fault is the North Frontal fault, 
located approximately 1 .6 kilometers ( 1 mile) to the east-southeast. Other nearby 
known active faults include: the Cleghorn fault zone located approximately 10.2 
kilometers (6.3 miles) to the south; the San Andreas fault zone, located approximately 
18.5 kilometers (11.5 miles) to the southwest; and the Helendale fault, located 
approximately 25 kilometers ( 15.6 miles) to the northeast. 

The North Frontal fault zone of the San Bernardino Mountains is a zone consisting of 
numerous fault segments, many of which have their own names. The primary sense 
of slip is south dipping thrust. This fault seems to be offset (right-laterally) by the 
Helendale fault. It is believed that the North Frontal fault zone is capable of producing 
an earthquake magnitude on the order of 6.0 to 7 .1. 

The Cleghorn fault is a left-lateral, steeply north dipping strike-slip fault. There is some 
dispute over the exact nature of the activity of this fault. The reported slip rate of 3 
mm/yr does not seem to be expressed in the local landscape and the reported 
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Holocene displacement and rupture surfaces have been dismissed by some as caused 
by landsliding, not faulting. 

The San Andreas fault is considered to be the major tectonic feature of California, 
separating the Pacific plate and the North American plate. While estimates vary, the 
San Andreas fault is generally thought to have an average slip rate on the order of 24 
mm/yr and capable of generating large magnitude events on the order of 7 .5 or 
greater. 

The Helendale fault is a right-lateral strike slip fault. As previously mentioned, this 
fault seems to offset the North Frontal fault. In addition, this fault has been active 
very recently. It is believed that the Helendale fault is capable of producing an 
earthquake magnitude on the order of 6.5 to 7.3. 

Current standards of practice often include a discussion of all potential earthquake 
sources within a 100 kilometer (62 mile) radius. However, while there are other 
earthquake faults within a 100 kilometer (62 mile) radius of the site, none of these are 
considered as relevant to the site as the faults ·described above, due to their greater 
distance and/or smaller anticipated magnitudes. 

Historical Seismicity 

In order to obtain a general perspective of the historical seismicity of the site and 
surrounding region, a search was conducted for seismic events at and around the area 
within various radii. This search was conducted utilizing the historical seismic search 
program by EPI Software, Inc. (Reeder, 2010) . This program conducts a search of a 
user selected cataloged seismic events database, within a specified radius and 
selected magnitudes, and then plots the events onto an overlay map of known faults. 
For this investigation, the database of seismic events utilized by the EPI program was 
obtained from the Southern Californ ia Seismic Network (SCSN) available from the 
Southern Cal ifornia Earthquake Center. At the time of our search, the database 
contained data from January 1, 1932 through December 31, 2010. 

In our first search, the general seismic ity of the reg ion was analyzed by selecting an 
epicenter map listing all events of magnitude 4.0 and greater, recorded since 1932, 
within a 100 kilometer (62 mile)radius of the site, in accordance with guidelines of the 
California Division of Mines and Geology. This map illustrates the regional seismic 
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history of moderate to large events. As depicted on Enclosure A-4, within Appendix 
A, the site lies within a relatively quiet location lying west-northwest of the more 
active regions associated with the North Frontal fault to the east-southeast. Of these 
events, the closest was a magnitude 4.0 located approximately 15 kilometers ( 1.0 
mile) east of the site. 

In the second search, the micro seismicity of the area lying within a 15 kilometer 
radius of the site was examined by selecting an epicenter map listing events on the 
order of 0.0 and greater since 1978. In addition, only the "A" events, or most 
accurate events were selected. Caltech indicates the accuracy of the "A" events to 
be approximately 1 km. The results of this search is a map that presents the seismic 
history around the area of the site with much greater detail, not permitted on the 
larger map. The reason for limiting the events to the last 30 ± years on the detail map 
is to enhance the accuracy of the map. Events recorded prior the late 1970's are 
generally considered to be less accurate due to advancements in technology. As 
depicted on this map, Enclosure A-5, the North Frontal fault appears to be the source 
of numerous events. 

Secondary Seismic Hazards 

Other secondary seismic hazards generally associated with severe ground shaking 
during an earthquake include liquefaction, seiches and tsunamis, earthquake induced 
flooding, landsliding and rockfalls . 

Liquefaction: The potential for liquefaction generally occurs during strong ground 
shaking within granular loose sediments where the groundwater is usually less than 
50 feet. As noted during our field investigation, the site is underlain by alluvial 
materials which are moderately loose to medium dense. In addition, historic levels of 
apparently perched groundwater recorded in the project area are on the order of 24.5 
feet . Given that there is a potential for a strong ground motion seismic event to occur 
during the lifetime of the proposed development and given the conditions, the 
susceptibility to liquefaction of the site soils was assessed by means of the computer 
program LIQUEFY2 (Blake, 1998) and v ia analysis of our borings, field blow counts, 
and laboratory soil data. This assessment was performed in general accordance w ith 
the Guidelines for Evaluating and Mitigating Seismic Hazards in California, Special 
Publication 117 A (California Geological Survey, 2008). 
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The analysis found that there is a potential for liquefaction at the site. Our calculations 
indicated the presence of liquefaction-prone layers located at depths ranging from 
24.5 feet to 33 feet below the ground surface. The results of t he computer program 
analysis utilizing Liquefy2 are presented in Appendix D. 

It should be pointed out that the above liquefaction calculations were performed using 
an earthquake ground motion at the site of 0. 728g caused by a 7 .1 magnitude seismic 
event and a historic groundwater level of 24.5 feet below the existing ground surface. 
A lthough the current management and demand of water throughout the local 
groundwater basin wi ll likely maintain water levels significantly below this level, the 
presence of perched groundwater at shallow depths remains and makes liquefaction 
a potential during a seismic event. 

Our data also suggest that possible manifestations of l iquefaction at the site could be 
in the form of total and differential settlements (see Settlement section of this report) 
The occurrence of lateral spreads is considered to be unlikely due to the predominantly 
flat topography of the project site. 

Seiches/Tsunamis: The potential for the site to be affected by a Tsunami (earthquake 
generated wave) is considered nil due to the absence of any large bodies of wate·r near 
the site. The existing infiltration basins located approximately 425 feet to the east
nort heast of t he site are relatively shallow and are considered to contain water very 
infrequently. Therefore, the potential for the site to be affected by a seiche is 
considered remote. 

Flooding (Water Storage Facility Failure): Silverwood Lake is a large water storage 
facility located above the site which could possibly rupture during an earthquake and 
affect t he site by flooding. In addition, the existing infiltration basins located 
approximately 425 feet t o t he east , should they contain water, could possibly rupture 
during an earthquake and affect the site by flooding. Flooding of the sit e due to failure 
of either of these facil ities should be evaluat ed by the project engineer. 

Seismically-Induced Landsliding: Due to t he relatively low relief of the site and 
surrounding region, the potential for landslides to occur at the site is considered nil. 

Rockfalls: No large, exposed, loose or unrooted boulders are present above the site 
that would affect the integrity of the site. 
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SOILS AND SEISMIC DESIGN CRITERIA {California Building Code) 

Section 1613 of Chapter 16 of the 2016 California Building Code (CBC) contains the 
procedures and definitions for the calculations of the earthquake loads on structures 
and non structural components that are permanently attached to structures and their 
supports and attachments. 

It should be noted that the classification of use and occupancy of all proposed 
structures at the site, and thus design requirements, shall be the responsibility of the 
structural engineer and the building official. 

CBC Earthquake Design Summary 

The following earthquake design criteria have been formulated for the site utilizing the 
source referenced above. However, these values should be reviewed and the final 
design should be performed by a qualified structural engineer familiar with the region. 

CBC 2016 SEISMIC DESIGN SUMMARY 
Site Location (USGS WGS84) 34.3722, -117 .2468, Risk Category II 

Site Class Definition (Table 1613.3.1(1)) D 

S8 Mapped Spectral Response Acceleration at 0.2s Period, (Figure 
2 .057 1613.3 .1(2)) 

S1 Mapped Spectral Response Acceleration at 1 s Period, (Figure 
0.791 1613.3.3(11)) 

Fa Short Period Site Coefficient at 0.2s Period, (Table 
1.0 

1613.3.3(11)) 

F v Long Period Site Coeffic ient at 1 s Period,(Table 1613.3.3(2)) 1 .5 

SMs Adjusted Spectral Response Acceleration at 0.2s Period, (eq 
2.057 

. 16-37) 

SM1Adjusted Spectral Response Acceleration at 1 s Period, (eq .16-
1 .187 38) 

S05 Design Spectral Response Acceleration at 0.2s Period,(eq . 16-
1.372 39) 

S01 Design Spectral Response Acceleration at 1 s Period, (eq . 16-
0.791 40) 
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Site Location (USGS WGS84) 34.3722, -117 .2468, Risk Category 11 

Seismic Design Category - Short Period (Table 1613.3.5( 1 )) E 

Seismic Design Category - Long Period (Table 1613.3.5(2)) E 

CONCLUSIONS 

General 

This investigation provides a broad overview of the geotechnical and geologic factors 
which are expected to influence future site planning and development. On the basis 
of our field investigation and testing program, it is the opinion of LOR Geotechnical 
Group, Inc . that the proposed solar facility is feasible from a geotechnical standpoint, 
provided the recommendations presented in this report are incorporated into design 
and implemented during grading and construction. 

The subsurface conditions encountered in our exploratory borings are indicative of the 
locations explored. The subsurface conditions presented here are not to be construed 
as being present the same everywhere on the site . If conditions are encountered 
during the construction of the project which differ significantly from those presented 
in this report, this firm should be notified immediately so we may assess the impact 
to the recommendations provided. 

Foundation Support 

Based upon the field investigation and test data, it is our opinion that the upper native 
soils will not, in their present condition, provide uniform and/or adequate support for 
the proposed solar energy structures. Our in-place density and equivalent SPT test 
data indicated variable in-situ conditions of the upper native soils, typically ranging 
from loose to medium dense states. This condition may cause unacceptable 
differential and/or overall settlements upon application of the anticipated foundation 
loads at the site. 

To provide adequate support for the proposed solar energy structures, we recommend 
that foundations be embedded in more competent alluvial materials that exist beneath 
depths of approximately 6 feet below the original natural grade. 
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The potential for frost heave and frost penetration at the site is considered to be nil. 
As long as proper drainage of the site to protect from erosion and pooling water 
around foundations is maintained, no specific recommendations to protect structures 
from freezing or wet weather conditions are warranted. 

Geologic Mitigations 

No special geologic mitigation methods are deemed necessary at this time,· other than 
the geotechnical recommendations provided in the following sections. 

Seismicity 

Seismic ground rupture is generally considered most likely to occur along pre-existing 
active faults. Since no known faults are known to exist at, or project into the site, the 
probability of ground surface rupture occurring at the site is considered nil. 

Due to the site's close proximity to the fault zones described within, it is reasonable 
to expect a moderately strong ground motion seismic event to occur during the 
lifetime of the proposed development on the site. Large earthquakes could occur on 
other faults in the general area, but because of their lesser anticipated magnitude 
and/or greater distance, they are considered less significant than the faults described 
herein from a ground motion standpoint. 

RECOMMENDATIONS 

Geologic Recommendations 

No special geologic recommendation methods are deemed necessary at this time, 
other than the geotechnical recommendations provided in the following sections. 

General Site Grading 

It is imperative that no clearing and/or grading operations be performed without the 
presence of a qualified geotechnical engineer. An on-site, pre-job meeting with the 
owner, the developer, the contractor, jurisdictional agency, and geotechnical engineer 
should occur prior to all grading related operations. Operations undertaken at the site 
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without the geotechnical engineer present may result in exclusions of affected areas 
from the final compaction report for the project. 

Grading of the subject site should be performed in accordance with the following 
recommendations as well as applic?ble portions of the California Building Code, and/or 
applicable local ordinances. 

All areas to be graded should be stripped of significant vegetation and other 
deleterious materials. 

Any uncontrolled fills encountered during site preparation should be completely 
removed, cleaned of significant deleterious materials, and may be reused as 
compacted fill. 

Cavities created by removal of subsurface obstructions should be thoroughly cleaned 
of loose soil, organic matter and other deleterious materials, shaped to provide access 
for construction equipment, and backfilled as recommended in the following 
Engineered Compacted Fill section of this report. 

Initial Site Preparation 

It is our understanding that the site will need minimal preparation prior to the 
placement of the solar array system . Minimal site grading and clearing of all brush and 
grasses should be done before driving/drilling of piles. 

Preparation of Fill Areas 

Prior to placing fill, the surfaces of all areas to receive fill should be scarified to a 
depth of at least 12 inches. The scarified soil should be brought to near optimum 
moisture content and recompacted to a relative compaction of at least 90 percent 
(ASTM D 1557). 

Engineered Compacted Fill 

The on-site soils should provide adequate quality fill material, provided they are free 
from organic matter and other deleterious materials. Unless approved by the 
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geotechnical engineer, rock or similar irreducible material with a maximum dimension 
greater than 6 inches should not be buried or placed in fills. 

If required, import fill should be inorganic, non-expansive granular soils free from rocks 
or lumps greater than 6 inches in maximum dimension. Sources for import fill should 
be approved by the geotechnical engineer prior to their use. 

Fill should be spread in maximum 8-inch uniform, loose lifts with each lift brought to 
near optimum moisture content, and compacted to a relative compaction of at least 
90 percent in accordance with ASTM D 1557. Earthen or gravel roads can be founded 
on compacted fill materials and should be maintained as needed. 

Based upon the relative compaction of the near surface natural soils determined during 
this investigation and the relative compaction anticipated for compacted native fill soil, 
we estimate a compaction shrinkage factor of approximately 10 to 15 percent. In 
addition, we would anticipate subsidence of approximately 0.20 feet. These values 
are for estimating purposes only, and are exclusive of losses due to stripping or the 
removal of subsurface obstructions. These values may vary due to differing conditions 
within the project boundaries and the limitations of this investigation. Please note that 
the shrinkage values are for the native soils only. Shrinkage should be monitored 
during construction. If percentages vary, provisions should be made to revise final 
grades or adjust quantities of borrow or export. 

Short-Term Excavations 

Following the California Occupational and Safety Health Act (CAL-OSHA) 
requirements, excavations 5 feet deep and greater should be sloped or shored. All 
excavations and shoring should conform to CAL-OSHA requirements. 

Short-term excavations 5 feet deep and greater shall conform to Title 8 of the 
Cal ifornia Code of Regulations, Construction Safety Orders, Section 1504 and 1539 
through 1547. Based on our exploratory borings, it appears that Type C soil is the 
predominant type of soil on the project and all short-term excavations should be based 
on this type of soil. 

Deviation from the standard short-term slopes are permitted using option 4, Design by 
a Registered Professional Engineer (Section 1 541 .1). 
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Preliminary data indicates that cut and fill slopes should be constructed no steeper 
than two horizontal to one vertical. Fill slopes should be overfilled during construction 
and then cut back to expose fully compacted soil. A suitable alternative would be to 
compact the slopes during construction, then roll the final slopes to provide dense, 
erosion-resistant surfaces. 

Soil Expansiveness 

The upper materials encountered during this investigation were observed to be mainly 
granular and considered to have a very low expansion potential. Therefore, specialized 
construction procedures to specifically resist expansive soil activity are not anticipated 
at this time. In order to verify this, additional evaluation of on-site and imported soils 
for their expansion potential should be conducted following completion of the grading 
operation. 

Foundation Design - Deep Foundations 

Several foundation options for the proposed solar arrays were provided to us by you. 
These options include cast-in-place concrete piles, driven galvanized steel tube piles, 
driven or drilled steel c-channel piles, and helical piles. Recommendations for each 
option are presented in the following sections. 

Cast-in-Drilled-Hole (CIDH) Concrete Piles 

We have estimated the allowable skin friction and end bearing load capacity for cast
in-drilled-hole concrete piles using tentative pier diameters of 1 and 2 feet and pier 
embedment depths of 6, 7, and 8 feet as specified by you for typical solar array 
foundations. We have also estimated similar parameters for cast-in-drilled-hole 
concrete piles using tentative pile diameters of 2 and 3 feet and pile embedment 
lengths at 10, 11, 12, 13 and 14 feet as specified by you for typical drive pile 
foundations. 
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The results of our calculations are summarized in the following tables: 

ESTIMATED DOWNWARD SKIN FRICTION CAPACITY FOR CAST-IN-PLACE 
CONCRETE PILES FOR TYPICAL ARRAY FOUNDATION (kips) 

ALLOWABLE 

Pile Diameter Pile Embedment Depth 
Loading 

(Feet) 6 Feet 7 Feet 8 Feet 

1 3.5 5 6 
Dead and Live Loads 

2 7 9.5 12.5 

Wind and Seismic 1 4.5 6.5 8 

Loads 2 9 12.5 16.5 

ESTIMATED END BEARING CAPACITY FOR CAST-IN-PLACE CONCRETE PILES 
FOR 

TYPICAL ARRAY FOUNDATION (kips) 

ALLOWABLE 

Pile Diameter Pile Embedment Depth 
Loading 

(Feet) 6 Feet 7 Feet 8 Feet 

1 3 4 4.5 
Dead and Live Loads 

2 13.5 16.5 17 .5 

Wind and Seismic 1 4 5.5 6 

Loads 2 18 22 23.5 
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ESTIMATED DOWNWARD SKIN FRICTION CAPACITY FOR CAST-IN-PLACE 
CONCRETE PILES FOR TYPICAL DRIVE PIER FOUNDATION (kips) 

ALLOWABLE 

Pile Pile Embedment Depth 

Loading Diameter 11 12 13 14 
(Feet) 10 feet 

Feet Feet Feet Feet 

2 19 22.5 26.5 31 35 
Dead and Live Loads 

3 28 34 40 46 53 

Wind and Seismic 2 25 30 35 41 46.5 

Loads 3 37 45 53 61 70.5 

ESTIMATED END BEARING CAPACITY FOR CAST-IN-PLACE CONCRETE PILES 
FOR 

TYPICAL DRIVE PIER FOUNDATION (kips) 

ALLOWABLE 

Pile Pile Embedment Depth 

Loading Diameter 11 12 13 14 
(Feet) 10 feet 

Feet Feet Feet Feet 

2 19 20.5 21.5 22.5 23.5 
Dead and Live Loads 

3 43 46 49 50.5 52.5 

Wind and Seismic 2 25 27 28.5 30 31 

Loads 3 57 61 65 67 70 

An overall factor of safety of 2 for dead and live loads and an overall factor of safety 
of 1.5 for w ind and seismic loads were considered in the allowable skin friction and 
end bearing capacity computations. Skin friction values for uplift are considered to be 
equal to the estimated downward skin fiction capacity. 
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We have estimated the allowable skin friction and end bearing load capacity for driven 
galvanized steel tube piles with a tentative diameter of 4.5 inches and pile embedment 
depths of 7 and 1 0 feet. 

The results of our calculations are presented in the following table: 

ESTIMATED DOWNWARD SKIN FRICTION CAPACITY FOR DRIVEN 
GALVANIZED STEEL TUBE PILES FOR TYPICAL DRIVE PIER FOUNDATION (kips) 

ALLOWABLE 

Pile Embedment 

Loading 
Pile Diameter 

(Feet) 
Depth 

7 feet 10 Feet 

Dead and Live Loads 1.5 2.5 

Wind and Seismic Loads 0.375 2 3 

ESTIMATED END BEARING CAPACITY FOR DRIVEN GALVANIZED STEEL TUBE 
PILES FOR 

TYPICAL DRIVE PIER FOUNDATION (kips) 

ALLOWABLE 

Pile Embedment 

Loading 
Pile Diameter 

(Feet) 
Depth 

7 feet 10 Feet 

Dead and Live Loads 5.0 5.5 

Wind and Seismic Loads 0 .375 6.5 7.5 

An overall factor of safety of 2 for dead and live loads and an overall factor of safety 
of 1 . 5 for wind and seismic loads were considered in the allowable skin friction and 
bearing capacity computations. Skin friction values for uplift are considered to be 
equal to the estimated downward skin fiction capacity. 
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The results of our calculations for allowable skin friction and end-bearing values for 
drilled and driven steel c-channel piles are summarized in the following tables: 

ESTIMATED DOWNWARD SKIN FRICTION CAPACITY FOR C-CHANNEL 
PILES (psf) 

ALLOWABLE 

For All C-Channel Sections 
Pile Embedment Depth 

6 7 8 9 10 
Feet Feet Feet Feet feet 

Dead and Live Loads 88 106 122 138 154 

Wind and Seismic Loads 117 144 163 184 206 

ESTIMATED END BEARING CAPACITY FOR C-CHANNEL PILES (psf) 

ALLOWABLE 

For All C-Channel Sections 
Pile Embedment Depth 

6 7 8 9 
10 feet 

Feet Feet Feet Feet 

Dead and Live Loads 
5,50 6,75 7,70 8,80 

9,800 
0 0 0 0 

Wind and Seismic Loads 
7,40 9,00 10,3 11, 7 

13,000 
0 0 00 00 

An overall factor of safety of 2 for dead and live loads and an overall factor of safety 
of 1 . 5 for wind and seismic loads were considered in the allowable skin friction and 
bearing capacity computations. Skin friction values for uplift are considered to be 
equal to the estimated downward skin fiction capacity. 
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Helical Piles 

To estimate the allowable and ultimate load capacity of helical piles the following 
formula should be used: 

P = LA * Nq * q 

P = The ultimate capacity of the helical screw pile (lbs) 
A = The area of the helical plate (sqft) 
Nq = Bearing capacity factor = 20 for a friction angle of 29 degrees 
q = Soil overburden pressure at the bottom of each plate (psf) 

The allowable load capacity for the helical piles should be equal to the ultimate 
capacity of the helical pile divided by a factor of safety of 3. We can calculate the 
allowable and ultimate load capacity once a helical pile design has been chosen. 

Piles should be spaced a minimum of 3 pile diameters center to center. Piles spaced 
closer will require a load capacity reduction. 

It should also be stated that the recommended pier/pile capacities were estimated 
assuming that no significant changes in grade will occur within the pier/pile foundation 
area. This means that the top of the pier/piles would lie at or very near the current 
grade of the ground surface 

To perform the design of the proposed piles/piers for lateral loading, the following 
parameters are recommended: 

Dept Unit Cohesio Friction Soil 
Average 

Soil Type h Weight n Angle Modulus, 
Nspt 

(ft) (pcf) (psf) (deg) k (pci) 

Sand (Reese) 0-20 100 0 . 30 50 10 

A passive pressure of 600 pounds per square foot may be used for analysis of lateral 
loading conditions. 
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Aspects such as pier/pile drilling, shaft alignment, and concrete/steel quality control, 
among others, should be closely monitored during construction. It is recommended 
that the project geotechnical engineer be present at the time of the boring operations 
to confirm that the design assumptions have been met during construction. Caving, 
particularly in the upper 15 feet of native soil, may be encountered during drilling . A 
casing or a drilling fluid may be useful to overcome these problems. A maximum 
vertical shaft misalignment of less than 1 percent, or other criterium established by 
the project civil engineer, should be adhered to. The alignment and cleanliness (the 
later if drilling fluid is not applied) of the borehole should be inspected prior to pouring 
concrete and/or placing reinforcement steel. To ensure the shaft continuity, the 
volume of poured concrete and the volume of the shaft can be compared for the pile. 
A minimum 28-day concrete strength of 3,000 psi should be utilized for concrete pier 
construction. Concrete test cylinders should be taken to verify the actual concrete 
strength used. 

Foundation Design - Spread Footings 

Spread foundations may be used in conjunction with an engineered compacted fill 
mat. The use of an engineered compacted fill mat will require the complete removal 
and replacement as engineered compacted fill of all existing loose alluvial materials 
and any undocumented fill that may be encountered. · 

Spread foundations should lie upon a minimum of at least 36 inches of engineered 
compacted fill. Where remedial grading has not provided this minimum, these areas 
should be further over-excavated to provide this depth. Removals and any over
excavation should extend outward from the foundation a distance equal to the 
excavation depth for a minimum of 5 feet. 

For a square footing with minimum dimensions of 12 inches by 12 inches and a depth 
of 12 inches, a maximum soil bearing pressure of 1,800 pounds per square foot (psf) 
for dead plus live loads may be used. This bearing pressure may be increased by 100 
psf for each additional foot of width, and by 500 psf for each additional foot of depth, 
up to a maximum of 4,000 psf. For example, a square footing 4 feet by 4 feet with 
a depth of 4 feet into competent native materials will have an allowable bearing 
pressure of 3,600 psf. 
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The values apply to the maximum edge pressure for foundations subjected to 
eccentric loads or overturning. The recommended pressures apply for the total of dead 
plus frequently applied live loads, and incorporate a factor of safety of at least 3.0. 
The allowable bearing pressures may be increased by one-third for temporary wind or 
seismic loading. The resultant of the combined vertical and lateral seismic loads should 
act within the middle one-third of the footing width. The maximum calculated edge 
pressure under the toe of foundations subjected to eccentric loads or overturning 
should not exceed the increased allowable pressure. Foundations should be setback 
from slopes as detailed in the California Building Code. 

Resistance to lateral loads will be provided by passive earth pressure and base friction. 
For footings bearing against compacted fill, passive earth pressure may be considered 
to be developed at a rate of 250 pounds per square foot per foot of depth. Base 
friction may be computed at 0.25 times the normal load. Base friction and passive 
earth pressure may be combined without reduction. 

Recommendations for ballasted foundations and equipment pads should generally be 
designed following the parameters outlined above. However, if concrete collars are 
utilized around the pile heads, no over-excavation or other type of preparation is 
required. 

Settlement 

Total static settlement of individual foundations will vary depending on the width of 
the foundation and the actual load supported. Maximum static settlement of the 
proposed piers/piles and shallow footings designed and constructed in accordance 
with the preceding recommendations are estimated to be less than 1 inch. Settlement 
of all foundations is expected to occur rapidly, primarily as a result of elastic 
compression of supporting soils as the loads are applied, and should be essential ly 
completed shortly after initial application of the loads. 

Our evaluation of settlements of sands due to earthquake shaking for conditions 
previously stated within the liquefaction portion of this report estimated a total 
dynamic settlement (settlement of the upper dry sands and potentially liquefiable soils 
at depths of 24.5 to 33 feet) of about 3 to 5 inches (See Appendix D). 
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To provide adequate support, concrete slabs-on-grade should bear on a minimum of 
24 inches of compacted soil placed over competent alluvium. The f inal pad surfaces 
should be rolled to provide smooth, dense surfaces upon which to place the concrete. 

For design of slabs and estimating slab deflection, a modulus of subgrade reaction (k) 
of 275 pounds per square inch per inch of deflection may be used. Settlements of 
l ightly loaded slabs should be negligible. Where feasible, we recommend that the 
pouring of the slabs be deferred until most of the column dead loads have been 
applied. 

The slabs should be protected from rapid and excessive moisture loss which could 
result in slab curling . Careful attention should be given to slab curing procedures, as 
the site area is subject to large temperature extremes, humidity, and strong winds. 

Exterior Flatwork 

To provide adequate support, exterior flatwork improvements should rest on a 
minimum of 12 inches of soil compacted to at least 90 percent (ASTM D 1557). 

Prel im inary Pavement Design 

Testing and design for preliminary on-site pavement was conducted in accordance 
w ith the California Highway Design Manual. Based upon our preliminary sampling and 
testing, and upon a traffic index generally assumed for these kind of improvement s, 
it appears that the structural sections tabulated below should provide satisfactory 
pavements for t he project: 
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AREAS T.I. 
DESIGN 

R-VALUE 

Parking and Driveway 
Areas 
(Light Vehicular Traffic 5.0 50 
and Occasional Truck 
Traffic) 

AC- Asphalt Concrete 
AB - Class 2 Aaareaate Base 

Project No. 63333.1 

PRELIMINARY SECTION 

0.25' AC/0.35' AB 

The above structural sections are predicated upon 90 percent relative compaction 
(ASTM 1557) of all utility trench backfills and 95 percent relative compaction (ASTM 
1557) of the upper 12 inches of pavement subgrade soils and of any aggregate base 
utilized. In addition, the aggregate base should meet Caltrans specifications for Class 
2 Aggregate Base. 

The equivalent California Bearing Ratio for an R-value of 70 is 23.This values is based 
on the lowest A-value obtained from the R-value determination tests presented on 
Enclosures C-4 and C-5. 

Field Resistivity, Thermal Resistivity, and Corrosion Protection 

The results of the field resistivity, thermal resistivity, and corrosion testing conducted 
by our sub-consultant HOR is presented within Appendix E. Their conclusions and 
recommendations for the various aspects related to their testing is also provided 
within Appendix E. 

Construction Monitoring 

Post investigative services are an important and necessary continuation of this 
investigation. Project plans and specifications should be reviewed by this firm prior to 
construction to confirm that the intent of the recommendations presented herein have 
been incorporated into the design. 
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During construction, sufficient and timely geotechnical observation and testing should 
be provided to correlate the findings of this investigation with the actual subsurface 
conditions exposed during construction. Items requiring observation and testing 
include, but are not necessarily limited to, the following: 

1. Site preparation-stripping and removals. 

2. Excavations, including approval of the bottom of excavation prior to backfilling. 

3. Scarifying and recompacting prior to fill placement. 

4. Subgrade preparation for pavements and slabs-on-grade. 

5 . Placement of engineered compacted fill and backfill, including approval of fill 
materials and the performance of sufficient density tests to evaluate the degree 
of compaction being achieved. 

6. Foundation excavations, including piles and footings. 

LIMITATIONS 

This report contains geotechnical conclusions and recommendations developed solely 
for use by Lake Arrowhead Community Services District and their design sub
consultants, for the purposes described earlier. It may not contain sufficient 
information for other uses or the purposes of other parties. The contents should not 
be extrapolated to other areas or used for other facilities without consulting LOR 
Geotechnical Group, Inc . 

The recommendations are based on interpretations of the subsurface conditions 
concluded from information gained from subsurface explorations, and a surficial site 
reconnaissance. The interpretations may differ from actual subsurface conditions, 
which can vary horizontally and vertically across the site. Due to possible subsurface 
variations, all aspects of field construction addressed in this report should be observed 
and tested by the project geotechnical consultant. 

If parties other than LOR Geotechnical Group, Inc. provide construction monitoring 
services, they must be notified that they will be required to assume responsibility for 
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the geotechnical phase of the project being completed by concurring with the 
recommendations provided in this report or by providing alternative recommendations. 

The report was prepared using generally accepted geotechnical engineering practices 
under the direction of a state licensed geotechnical engineer. No warranty, expressed 
or implied, is made as to conclusions and professional advice included in this report. 
Any persons using this report for bidding or construction purposes should perform 
such independent investigations as deemed necessary to satisfy themselves as to the 
surface and subsurface conditions to be encountered and the procedures to be used 
in the performance of work on this project. 

TIME LIMITATIONS 

The findings of this report are valid as of this date. Changes in the condition of a 
property can, however, occur with the passage of time, whether they be due to 
natural processes or the work of man on this or adjacent properties. In addition, 
changes in the Standards-of-Practice and/or Governmental Codes may occur. Due to 
such changes, the findings of this report may be invalidated wholly or in part by 
changes beyond our control. Therefore, this report should not be relied upon after a 
significant amount of time without a review by LOR Geotechnical Group, Inc., 
verifying the suitabil ity of the conclusions and recommendations. 
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CLOSURE 

Project No. 63333.1 

It has been a pleasure to assist you with this project. We look forward to being of 
further assistance to you as construction begins. Should conditions be encountered 
during construction that appear to be different than indicated by this report, please 
contact this office immediately in order that we might evaluate their effect. 

Should you have any questions regarding this report, please feel free to contact us at 
your convenience. 

Respectfully submitted, 
LOR Geotechnical Group, Inc. 

/llt11-01~ 
Robert M. Markoff, C 
Engineering Geologist 

P. Leuer, GE 2030 

a. O No. 207 
a: CERTIFIE 
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Distribution : Addressee (4) and via email ahercules@lakearrowheadcsd.com 

27 

LOR GEOTECHNICAL GROUP, INC. 9>? 



REFERENCES 

California Building Standards Commission and International Conference of Building 
Officials, 2016, California Building Code, 2016 edition. 

California Department of Water Resources, 2014, Groundwater Level Data, 
< http://wdl.water.ca.gov/waterdatalibrary. 

Dibblee, T.W. Jr., 1973, Geologic Map of the Lake Arrowhead Quadrangle, California: 
U.S. Geological Survey, Open File Report 73-56. 

Hart, E.W., and Bryant, W.A., 1997, Fault Rupture Hazard Zones in California, 
Department of Conservation Division of Mines and Geology, Special Publication 42. 

Reeder, W., 2010, Earthquake Plotting Program, EPI Software. 

State of California Division of Mines and Geology, 2008, Special Publication 117 A 
Guidelines for Evaluating and Mitigating Seismic Hazards in California, September 11 , 
2008. 

Youd TL et al, 2001, Liquefaction Resistance of Soils: Summary Report from the 1996 
NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of 
Soils, American Society of Civil Engineers Journal of Geotechnical and 
Geoenvironmental Engineering, v124, n 10, p 817-833. 

28 

LOR GEOTECHNICAL GROUP, INC. 9?5 



AERIAL PHOTOGRAPHS 
(Source: San Bernardino County Flood Control) 

DATE FLIGHT NO. PHOTO NO(S). SCALE 

1942 (Fairchild) (Index) 1"=3miles 

January 23, 1953 AXL-29K 31-32 1" = 1,667' 

June 23, 1959 AXL-1 W 77 and 78 1 "= 1,667' 

May 28, 1968 AXL-3JJ 51 and 52 1 II= 1,667' 

October 13, 1972 C-196 23 and 29 1" = 4,000' 

June 20, 1974 C-253 137 and 138 1" = 2,000' 

May 15, 1979 C-292 34 1" = 2,000' 

July 8, 1983 C-435 3 and 4 1" = 6,200' 

March 15, 1989 C-473 262 and 263 1" = 2,000' 

March 28, 1991 C-484 39 and 40 1" = 2,000' 

September 22, C-517 9 and 10 1 "= 1,200' 
1994 

January 18, 2005 C-552 2-4 and 2-5 1 "= 1,000' 
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INDEX MAP 
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LOR Geotechnical Group, Inc. DATE: 
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APRIL 2017 
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Legend 
Map Symbols 

(Locations Approximate) 

♦ B-5 - Exploratory Boring Location 

BORING LOCATION MAP 
PROJECT: ALTERNATIVE PHOTOVOLTAIC SOLAR POWER PLANT HESPERIA CA PROJECT NO: 63333.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: A-2 

LOR G~otechnical Group, Inc. DATE: APRIL 2017 

SCALE: 1" =200' 
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REGIONAL GEOLOGIC MAP 
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LOR Geotechnical Group, Inc. 
DATE: 
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Seismicity 1932-2010 (Magnitude 4.0+) 

SITE LOCATION: 34.3722 LAT. -117.2468 LONG. 
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TOTAL# OF EVENTS ON PLOT: 1481 

TOTAL# OF EVENTS WITHIN SEARCH RADIUS: 601 
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6.0- 6.9 : 4 
7.0- 7.9: 2 
8.0- 8.9: 0 

0 

+ 

+ 
+ 

++ 

+ 

+rH. 
Indio~ 

+ 

50 

KILOMETERS 
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SITE LOCATION: 34.3722 LAT. -117.2468 LONG. 

MINIMUM LOCATION QUALITY: A 

TOTAL# OF EVENTS ON PLOT: 4690 

0 7 

KILOMETERS 

TOTAL# OF EVENTS WITHIN SEARCH RADIUS: 459 

MAGNITUDE DISTRIBUTION OF SEARCH RADIUS EVENTS: 

0.0- .9: 33 
1.0-1.9: 283 
2.0• 2.9: 139 
3.0· 3.9: 4 
4.0• 4.9: 0 
5.0- 5.9 : 0 
6.0- 6.9 : 0 
7.0- 7.9: 0 
8.0- 8.9: 0 

CLOSEST EVENT: 1.5 ON TUESDAY, JANUARY 15, 1985 LOCATED APPROX. 1.2 KILOMETERS SOUTH OF THE SITE 

LARGEST 5 EVENTS: 

3.5 ON SATURDAY, OCTOBER 16, 1999 LOCATED APPROX. 12 KILOMETERS SOUTH OF THE SITE 
3.5 ON SATURDAY, FEBRUARY 17, 1990 LOCATED APPROX. 4 KILOMETERS SOUTHEAST OF THE SITE 
3.4 ON MONDAY, AUGUST 17, 1998 LOCATED APPROX. 11 KILOMETERS SOUTHEAST OF THE SITE 

3.0 ON WEDNESDAY, OCTOBER 26, 1983 LOCATED APPROX. 11 KILOMETERS EAST OF THE SITE 
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2.9 ON FRIDAY, OCTOBER 25, 2002 LOCATED APPROX. 11 KILOMETERS SOUTHEAST OF THE SITE Enclosure A-5 
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Field Investigation Program and Boring Logs 
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Subsurface Exploration 

APPENDIX B 
FIELD INVESTIGATION 

The site was investigated on March 17, 201 7 and consisted of advancing 5 
exploratory borings to depths between 29 and 38 feet below the existing ground 
surface. The approximate locations of the borings are sh(:)wn on the attached Boring 
Location Map, Enclosure A-2, within Appendix A. · 

The exploration was conducted with a Mobile 8-6 1 drill rig equipped with a 8-inch 
diameter hollow stem augers. The soils were continuously logged by an engineering 
geologist from this firm who inspected the site, c reated detailed logs of the borings, 
obtained undisturbed, as well as disturbed, soil samples for evaluation and testing, and 
classified the soils by visual examination in accordance with the Unified Soil 
Classification System. 

Relatively undisturbed samples of the subsoils were typically obtained at a maximum 
interval of 5 feet. The samples were recovered by using a California split barrel 
sampler of 2.40-inch inside diameter and 3.25-inch outside diameter from the ground 
surface to the maximum depths attained. The samplers were driven by a 140-pound 
automatic trip hammer dropped from a height of 30 inches. The number of hammer 
blows required to drive the sampler into the ground the final 12 inches were recorded 
and further converted to an equivalent SPT N-values, which are included in the boring 
logs. All samples were taken to our laboratory for storage and testing. Detailed logs 
of the borings are presented on the enclosed Boring Logs, Enclosures B-1 through 8-5. 
A Boring Log Key and a Soils Classification Chart are presented as Enclosures 8-i and 
B-ii, respectively. 
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CONSISTENCY OF SOIL SAMPLE KEY 

SANDS 
S~mbol Descriution 

SPT BLOWS CONSISTENCY 

0-4 Very Loose 

4-10 Loose 

10-30 Medium Dense 

30-50 Dense 

Over 50 Very Dense 

COHESIVE SOILS 

! 
INDICATES CALIFORNIA 
SPLIT SPOON SOIL 
SAMPLE 

INDICATES BULK SAMPLE 

~ INDICATES SAND CONE 
OR NUCLEAR DENSITY 
TEST 

-- INDICATES STANDARD --- PENETRATION TEST (SPT) --SPT BLOWS CONSISTENCY - SOIL SAMPLE --
0-2 Very Soft 

2-4 Soft 

4-8 Medium TYPES OF LABORATORY TESTS 

8-15 Stiff 1 Atterberg Limits 

15-30 Very Stiff 2 Consolidation 

30-60 Hard 
3 Direct Shear (undisturbed or remolded) 

Over 60 Very Hard 
4 Expansion Index 

5 Hydrometer 

6 Organic Content 

7 Proctor (4", 6", or Cal216) 

8 R-value 

9 Sand Equivalent 

1 0 Sieve Analysis 

11 Soluble Sulfate Content 

12 Swell 

1 3 Wash 200 Sieve 

BORING LOG LEGEND 
PROJECT: PHOTOVOLTAIC SOLAR POWER PLANT, HESPERIA, CALIFORNIA PROJECT NO.: 63333.1 

CLIENT: LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: B-i 

LOR Geotechnical Group, Inc. DATE: MARCH 2017 
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BOULDERS 

PROJECT: 

CLIENT: 

SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS SYMBOLS 
GRAPH LETTER -·--CLEAN ...,__ --- GW 

TYPICAL 
DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL . 
SAND MIXTURES, LITTLE OR NO 
FINES GRAVEL 

AND 
GRAVELLY 

SOILS 

GRAVELS ~~ 
"""'=-;aaaa=-t-----,t------------l 

COARSE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
LARGER TH/IN NO. 
200 SIEVE SIZE 

FINE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
SMALLER THAN 
NO. 200 SIEVE 
SIZE 

MORE THAN 50% 
OF COARSE 
FRACTION 
RETAINED ON NO. 
4 SIEVE 

SAND 
AND 

SANDY 
SOILS 

MORE THAN 50 % 
OF COARSE 
FRACTION 
PASSING ON NO. ,1 

SIEVE 

SILTS 
AND 

CLAYS 

SILTS 
AND 

CLAYS 

/LITTLE OR NO FINES/ ~ 
GP 

GRA VELS 
WITH FINES 

/APPRECIABLE 
AMOUNT OF FINES! 

CLEAN SANDS 

/LITTLE OR NO FINES) 

SANDS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF FINES! 

LIQUID LIMIT 
LESS THAN 

50 

=-~ -~-
GM 

GC 

SW 

SP 

SM 

SC 

ML 

~ CL 

I I I 

I I ; OL 
l I 

MH 

OH 

HIGHLY ORGANIC SOILS PT 

NO TE: DUAL SYMBOLS ARE USED TO IND/CA TE BORDERLINE SOIL CLASS/FICA TIONS 

PARTICLE SIZE LIMITS 
I 

POORLY-GRADED GRAVELS, GRAVEL 
• SAND MIXTURES, LITTLE OR NO 
FINES 

SIL TY GRAVELS, GRAVEL • SAND • 
SILT MIXTURES 

CLAYEY GRAVELS, GRAVEL · SAND • 
CLAY MIXTURES 

WELL-GRADED SANDS, GRAVELLY 
SANO$, LITTLE OR NO FINES 

POORL Y·GRADED SANDS, GRAVELLY 
SAND, LITTLE OR NO FINES 

SIL TY SANDS. SAND • SILT 
MIXTURES 

CLAYEY SANDS, SAND - CLAY 
MIXTURES 

INORGANIC SIL TS AND VERY FINE 
SANDS, ROCK FLOUR, SIL TY OR 
CLAYEY FINE SANDS OR CLAYEY 
SIL TS WIT/-/ SLIGHT PLASTICIT Y 

INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVELLY 
CLAYS, SANDY CLAYS, SILTY 
CLAYS, LEAN CLAYS 

ORGANIC SILTS AND ORGANIC SILTY 
CLAYS OF LOW PLASTICITY 

INORGANIC SIL TS, MICACEOUS OR 
DIA TDMACEOUS FINE SAND OR 
SILTY SOILS 

INORGANIC CLAYS OF HIGH 
PLASTICITY 

ORGANIC CLAYS OF MEDIUM TO 
HIGH PLASTICITY, ORGANIC SILTS 

PEAT, HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 

GRAVEL SAND I COBBLES 
COARSE I COARSE I I FINE 

SILT OR CLAY 
I FINE MEDIUM 

12" 3" 3/4" No. 4 No. 10 No. 40 200 
(U.S. STANDARD SIEVE SIZE) 

SOIL CLASSIFICATION CHART 
PHOTOVOLTAIC SOLAR POWER PLANT, HESPERIA, CALIFORNIA PROJECT NO.: 63333.1 

LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT ENCLOSURE: B-ii 

LOR Geotechnical Group, Inc. DATE: MARCH 2017 
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LOG OF BORING B-1 

co 0 

01--_ ......... _j_--1-· _:::E_-1----+-----+---+-r--r-!----+-------=-D=E=-SC=RI=-==-P-=-T~IO"-'N'-'--_ ____ ~ 
SM @0 feet, SIL TY SAND, approximately 5% fine gravel, 15% 

5 6.4 95.2 

Sf---1-0---11------t-1-.2-+---+----:1-=-oo,,.. . .,,.2---1 

21 2.2 112.3 

t01---14- +--- +---l.-S--+---+--1-,-06-.7c-i 

16 7.1 101.0 

tS1---1-7----1-----+-8.-0---1----+-l-l4-.7---1 

2o1---l-4----1-----+-8.-7---1----+-l-02-.8---1 

2S1---23--+----1-1-.9-+-----+--l-09-.6-

I 
I 
I 

I 

I 

30+---6-1-1-----+-----7-.9----t----+--,l-:-30-:-.-=-2 --1 1 

35+-----+---+----+---+-----i 40 17.3 

401-------1----+----+---+------I 

coarse grained sand, 30% medium grained sand, 35% fine 
grained sand, 15% silty fines, brown, damp, loose. 

@ 5 feet, becomes finer grained and moist. 

SW @ 9 feet, WELL GRADED SAND, approximately 5% fine 
grained gravel, 20% coarse grained sand, 30% medium 
grained sand, 40% fine grained sand, 5% silty fines, light 
brown, moist, loose to medium dense. 

SM @ 14 feet, SIL TY SAND, approximately 5% coarse grained 
sand, 10% medium grained sand, 40% fine grained sand, 
45% silty fines. 

@ 20 feet, includes occasional thin, sandy silt layers. 

@ 24 feet, WELL GRADED SAND, approximately 5% gravel, 
35% coarse grained sand, 35% medium grained sand, 30% 
fine grained sand, 5% silty fines, light brown, moist, medium 
dense. 

@ 30 feet, GRAVELY SAND, approximately 30% gravel, 15% 
coarse grained sand, 25% medium grained sand, 25% fine 
grained sand, 5% silty fines. brown, wet, dense, groundwater. 

@ 35 feet, thin sandy layer between 35 feet and 37 feet. 

\r@ 38 feet. refusal on rocks. 
END OF BORING 

No fill 
Groundwater at 30 feet 
No bedrock 

PROJECT: Alternative Photovoltaic Solar Power Plant PROJECT NUMBER: 63333.1 
CLIENTLake Arrowhead Community Services District ELEVATION: 

LOR GEOTECHNICAL GROUP INC. 
DATE DRILLED: March 17, 2017 
EQUIPMENT: Mobile B-61 
HOLE DIA.: 8" I ENCLOSURE: B-1 
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TEST DATA 
(/) E-
E- z 

E- en (/) UJ 
UJ !z 

UJ E- !: E-JJJ z 
I.L. ;:::) >- 0 ~G:' ~ E- 0 p:: u ,..._ 

'1-U 0 ~~ JJJ u 
:x:: r;/) :::= f- o e::,_ 
I- ~ ;:::) >-C1. 0 E- p:: 
JJJ ..J 0 (/) 0 Cl c::a CI) 0 < 

..J ~ 
0 

5 9.5 92.3 

s 6 9.8 99.4 

11 2.9 104.6 

10 14 10.0 96.2 

17 10.6 90.8 

IS 23 3.6 117.8 

20--.4-----1-1-.4--t-----t--9~7~.9,---f 

251---24---------,6.-2--t-----t--s,...,.s----,.9__, 

30f-------l----+-- -+----+----i 

351----+---+---l----+-----t 

401-----1----+---+-----t----1 

UJ >-C1. 

~ 
c., 
0 (/) 

UJ ..J ~ 
..J 0 r;/) 
C1. :x:: ~ ~ E-
-< :J 
(/) 

SM 

I 
I ~ ~ 
I ~ ~ 

I 
I 
I 

I 

I 

LOG OF BORING B-2 

DESCRIPTION 
@ 0 feet, SILTY SAND, approximately 5% coarse grained sand, 

10% medium grained sand, 45% fine grained sand, 40% silty 
fines, brown, moist, loose. 

@ 3 feet, thin, fine to coarse grained sand layer. 

@ 7 feet, increase in percentage of fine grained sand. 

@ 12 feet, slight decrease in moisture content. 

@ 15 feet, includes occasional thin, fine to coarse sand layers. 

@ 20 feet, SIL TY SILT, occasional thin, tine to coarse grained 
sand layers. 

@ 25 feet, thin layer of mostly fine to coane grained sand. 

@ 27 feet, GRAVELY SAND, approximately 30% gravel with 
cobbles, 10% coarse grained sand, 25% medium grained 
sand, 30% fine grained sand, 5% silty fines, light brown, 
damp. 

I,,@ 30 feet. refusal on rocks. 
END OF BORING 

No fill 
No groundwater 
No bedrock 

PROJECT: Alternative Photovoltaic Solar Power Plant PROJECT NUMBER: 63333.1 

CLIENTLake Arrowhead Community Services District ELEVATION: 
DA TE DRILLED: March 17, 2017 

LOR GEOTECHNICAL GROUP INC. EQUIPMENT: Mobile B-61 
HOLE DIA.: 8" I ENCLOSURE: B-2 
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TEST DATA 

cn 1--
1-- ra 1-- V} cn 

Ul 
Ul f- Ul 1-- >- >-1-- 1-- Cl. 
Ul $ :z 

~ 0 l,t. >- 0 ~~ 0 en LOG OF BORING B-3 
~ I- 0 i:,:: u,...,. 

Ul ..J c..i 0... u 0 ~~ 
Ul C., 0 

~ in ;::: I- Cl ~ 
..J en jl. ::i:: ::i ~ >- ~ 1--

Cl. 0 1-- i:,:: < :::i Ul ..J 0 en Cl Cl cc c:c 0 
cn 

< 
-l ::; DESCRIPTION 0 ·. SM @ 0 feet, SIL TY SAND, approximately 5% coarse grained sand, 

20% medium grained sand, 45% fine grained sand, 30% silty 

5 5.2 I ~ fines, brown, moist, loose, contains occasional thin, fine to 

~ coarse grained sand layers. 

~ 
s ~ 

7 9.4 97.0 I 
~...:....,-

12 5.8 99.2 I . , • . . SP @ 7 feet, POOilL Y GRADED SAND, approximately 5% 
: medium grained sand, 90% fine grained sand, 5% silty fines, 

brown, damp, loose to medium dense. 
lO 17 6.4 l00.7 I -~ SM @ 10 feet, SILTY SAND, approximately 5% medium grained 

sand, 60% fine grained sand, 35% silty fines, brown, moist, 

16 5.4 101.7 I medium-dense. 

15 ,.i=c= 
20 4.5 111.8 I SW \® 15 feet, includes a thin, l inch to 2 inch layer of fine to coarse 

SM sand. I 

20 
10 19.9 99.4 I @ 20 feet, includes a thin lens/ layer of clayey-silt. 

25 
20 7.3 I 18.9 I @ 25 feet, fine to coarse grained sand with a trace of clay. 

30 r;,~ 74 for 9' 5.2 123.1 I SW @ 30 feet, GRAVELY SAND, approximately 30% gravel with 
~ 

~:~ 
cobbles likely, 15% coarse grained sand, 25% medium 
grained sand, 25% fine grained sand, 5% silty fines, brown, 

~'.,;,,. moist, dense. 

~:~ 
@ 31.5 feet, groundwater. 

35 
09 for8' 12.1 - f-:: ~~ cal 36 feet, refusal. 

END OF BORING 

No fill 
Groundwater at 31.5 feet. 

40 No bedrock 

PROJECT: Alternative Photovoltaic Solar Power Plant PROJECT NUMBER: 63333.1 

CLIENTLake Arrowhead Community Services District ELEVATION: 

DATE DRILLED: March 17, 2017 

LOR GEOTECHNICAL GROUP INC. EQUIPMENT: Mobile B-61 
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TEST DATA 

<n f-
f- ;z 

!- <n <n IJ-l 
(J.J 

~ 
IJ.l f- ~ 

IJ-l 
>-f,-, 0.. 

(J.J ;z ;;; ~ <., LOG OF BORING B-4 u. >- 0 0 <n 

25 f,-, 0 0:: u"'o' ;z c.:- IJ-l ..J u o..u 0 ~~ IJ-l CJ ..J 0 r.,j :c: <n ~ f- 0 ~ 0.. :r 
f- ~ ~ >- :E f- ::j 
Q., 0 0:: < :::l IJ-l ..J 0 Cl) 0 0 lXl lXl 6 

en 

j ~ DESCRIPTION 
0 SM @0 feet, SIL TY SAND, approximately 5% coarse grafoed sand, 

10% medium grained sand, 50% fine grained sand, 35% silty 

12 3.8 107.0 I ~ fines, brown, damp, loose to medium dense. 

~ 
~ 

5 ~ 
12 2.3 102.1 I 
15 56.5 72.3 I @ 7 feet, slight decrease in silt content. 

10 
19 5.4 101.0 I @ 10 feet, includes traces of fine gravel. 

24 3.8 ll6.2 I @ 12 feet, thin, fine to coarse grained sand layer. 

15 18 5.7 108.9 I 

20 18 15.1 107.9 I @ 20 feet, approximately 5% medium grained sand, 60% fine 
grained sand, 35% silty fines, fine gravel silty sand. 

25 ill,......:. 
14 23.1 97.2 I .~.~ SW @ 25 feet, WELL GRADED SAND, fine to coarse grained sand, 

~~ moist. 

~:~ 
~:~~ 
~ -:.· 

30 .;- ~ 
31 10.2 126.1 I ~·~ 

@ 30 feet, GRAVELY SAND, 30% gravel and likely cobbles, 
15% coarse grained sand, 25% medium grained sand, 25% 
fine grained sand, 5% silty fines, groundwater at 31.5 feet. 

@31.5 feet, groundwater. 
lran3 feet refusal. J 

35 
END OF BORING 

No fill 
Groundwater at 31.5 feet. 
No bedrock 

40 
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TEST DATA 
{/J I-
I- ~ t;j en {/J 

f- w I- >- J.t.l >-I- !:: "'-J.t.l z >- z 
~ 0 LOG OF BORING B-5 "'"' ::, 0 ~G:' 0 czi 

~ I- 0 IX u"'o' J.t.l ..J ~ "'- u 0 g;i c wc..i ...J 0 ::i:: {/J ~ I- Cle:_ en 
~ ::i:: :::i I- ~ ::, >- :E I-

"'- 0 I- IX < :3 J.t.l ...J 0 {/J Q Q co co 0 
{/J 

< 
..J :E DESCRIPTION 0 SM @ 0 reet, SIL TY SAND, approximately 5% gravel, 5% coarse 

~ grained sand, 20% medium grained sand, 50% fine grained 

6 6.7 101.8 I ~ sand, 20% silty fines, brown, damp, loose to medium dense. 
~ 

5 
7 7.5 97.4 I ~ @ 5 feet, finer grained and an increase in moisture content. 

~ ~ 
14 4.9 110.4 I ~ ~ 

10 
16 7.7 102.4 I @ 10 feet, approximately 10% coarse grained sand, 20% 

medium grained sand, 40% fine grained sand, 30% silty 

25 8.0 105.3 I fines. 
@ 12 feet, finer grained, moist. 

~,'-,-

~-~' 
SW @ 14 feet, WELL GRADED SAND, approximately 5% gravel, 15 

26 1.4 102.3 I ~-~ 15% coarse grained sand, 35% medium grained sand, 40% 

~:~ fine grained sand, 5% silty fines, light brown, damp, medium 
--::::, :,;,. dense. 
·-.-.~: 
~~~ 
---:-= 

SM @ 19 feet, SIL TY SAND, approximately 5% medium grained 20 17 11.9 109.2 I sand, 50% fine grained sand, 45% silty fines, brown, moist, 
medium dense. 

'""...:...-:-=-' ' . . . . SP @ 24 feet, POORLY GRADED SAND, approximately 10% 25 
. • . . 

27 2.9 102.0 I .. medium grained sand, 85% fine grained sand, 5% silty fines, . . brown, damp, medium dense . 
. :. :· . 
. · ·:-.· 

~ SW @ 28 fe.et, GRAVELY SAND, abundant gravel and cobbles 

30 
likely, fine to coarse grained sand, hard drilling. 

Vnl 29 feet refusal I 
END OF BORING 

No fill 
No groundwater 
No bedrock 

35 

40 
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Laboratory Testing Program and Test Results 
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General 

APPENDIX C 
LABORATORY TESTING 

Selected soil samples obtained from the borings were tested in our laboratory to 
evaluate the physical properties of the soils affecting foundation design and 
construction procedures. The laboratory testing program performed in conjunction with 
our investigation included moisture content, dry density, laboratory compaction, direct 
shear, consolidation, sieve analysis, sand equivalent, R-value and soluble sulfate tests. 
Descriptions of the laboratory tests are presented in the following paragraphs: 

Moisture-Density Tests 

The moisture content and dry density information provides an indirect measure of soil 
consistency for each stratum, and can also provide a correlation between soils on this 
site. The dry unit weight and field moisture content were determined in general 
accordance with ASTM D2937 and 2216, respectively, for selected undisturbed and 
in-place samples, and the results are shown on the boring logs, Enclosures B- 1 through 
B-5, for convenient correlation with the soil profile . 

Laboratory Compaction 

Selected soil samples were tested in the laboratory to determine compaction 
characteristics using the ASTM D 1557 compaction test method. The results are 
presented in the following table: 

LABORATORY COMPACTION 

Boring Sample 
Maximum Optimum 

Soil Description Dry Moisture 
Numb Depth 

(U.S.C.S.) Density Content 
(feet) er 

(pcf) (percent) 

8- 1 2-5 (SW-SM) Well Graded Sand 116.0 10.0 
with Silt 

B-3 1-4 (SW-SM) Well Graded Sand 127.0 6.5 
with Silt 
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Direct Shear Tests 

Shear tests are performed with a direct shear machine at a constant rate-of -strain 
(usually 0 .04 inches/minute). The machine is designed to test a sample partially 
extruded from a sample ring in single shear. Samples are tested at varying normal 
loads in order to evaluate the shear strength parameters, angle of internal friction and 
cohesion. Samples are tested in a relatively undisturbed (u) condition or in a remolded 
® condition (90 percent of the maximum dry density per ASTM D 1557). 

The results of the shear tests are presented in the following table: 

DIRECT SHEAR TESTS 

Sample 
Angle of 

Boring Soil Description Cohesion Internal 
Depth 

Number 
(feet) 

(U.S.C.S.) (psf) Friction 
(degrees) 

B-1 (r) 2-5 (SW-SM) Well Graded 200 32 
Sand with Silt 

B-2 (u) 5 (SM) Silty Sand 185 28 

Consolidation Tests 

The apparatus used for the consolidation tests (odometer) is designed to test a one
inch high portion of the undisturbed soil sample as contained in a sample ring. Porous 
stones and filler paper are placed in contact with the top and bottom of the specimen 
to permit the addition or release of water. Loads are applied to the test specimen in 
specified increments, and the resulting axial deformations are recorded. The results 
are plotted as log of axial pressure versus consolidation or compression, expressed as 
strain or sample height. 

Samples are tested at field and greater-than field moisture contents. The results are 
shown on Enclosures C-1 through C-3. 

Sieve Analysis 

A quantitative determination of the grain size distribution was performed for selected 
samples in accordance with the ASTM D 422 laboratory test procedure. The 
determination is performed by passing the soil through a series of sieves, and 
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recording the weights of retained particles on each screen. The results of the sieve 
analyses are presented graphically on Enclosure C-4 . 

Sand Equivalent 

The sand equivalent of selected soils were evaluated using the California Sand 
Equivalent Test Method, Caltrans Number 217. The results of the sand equivalent 
tests are presented with the grain size distribution analyses on Enclosure C-4. 

R-Value Test 

Soil samples were obtained at probable pavement subgrade level and selected soil 
samples were tested to determine their R-value using the California R-Value Test 
Method, Caltrans Number 301. The results of the R-value tests are presented on 
Enclosures C-4 and C-5 . 

Soluble Sulfate Content Tests 

The soluble sulfate content of selected subgrade soils were evaluated . The 
concentration of soluble sulfates in the soils was determined by measuring the optical 
density of a barium sulfate precipitate. The precipitate results from a reaction of 
barium chloride with water extractions from the soil samples. The measured optical 
density is correlated with readings on precipitates of known sulfate concentrations. 
The test results are presented on the following table: 

SOLUBLE SULFATE CONTENT TESTS 

Sample 
Sulfate 

Boring Soil Description Content 
Depth 

Number 
(feet) 

(U .S.G.S.) (percent by 
weight) 

B- 1 2-5 (SW-SM) Well Graded Sand with Silt < 0 .005 

8-3 1-4 (SW-SM) Well Graded Sand with Silt < 0.005 

B-5 1-3 (SW-SM) Well Graded Sand with Silt < 0.005 
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• 8-3 5.0 (SM) Silty Sand 95 10 

PROJECT Alternative Photovoltaic Solar Power Plant PROJECT NO. 63333.1 
DATE 4/19/17 

CONSOLIDATION TEST 
LOR Geotechnical Group, Inc. ENCLOSURE C-1 
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PROJECT Alternative Photovoltaic Solar Power Plant PROJECT NO. 63333. 1 
DATE 4/19/17 

CONSOLIDATION TEST 
LOR Geotechnical Group, Inc. ENCLOSURE C-2 .. _..j 

;67 



"I 

u --~ ..._ ----, h...___ 
2 ---, h...___ 

r---o 
4 

"'---
--------

r--------r-... 

6 

8 
s 
T 
R 
A 10 I 
N 

% 

12 

14 

16 

18 

20 
100 1,000 10,000 

STRESS, psf 

Specimen Identification Classification DD MC% 

• 8-5 7.0 (SM) Silty Sand 103 5 

PROJECT Alternative Photovoltaic Solar Power Plant PROJECT NO. 63333.1 
DATE 4/19/17 

CONSOLIDATION TEST 
LOR Geotechnical Group, Inc. ENCLOSURE C-3 

... ... 
;68 



~ 

U.S. SIEVE OPENING lN INCHES U.S. SIEVE NUMBERS I HYDROMETER 
6 4 3 2 1.5 1 ii,4 1/2 )8 3 ' 

6 g 10 1416 20 30 40 50 70 100140 200 
100 I I 

' 
~ :~ I I' '"-1---L ! I I I :m,, I'- ' : 

~ -11-~ ~~K : 
~ 90 : 

--~ 1~ : \ : 
: : 

: :\ \\ \ : 

80 : !\ 

\ \\ \ 
p 

\ \ \ ~70 
C : 

\ \ ,, 
E 

\ \ N : 
~ ,\ \ 

T60 
\ 

I\~ F 
I 
N : \: : 
E50 : 

I\;:~ R : 

B 
\ ~ ,\I ~ 

: 

y40 : 

i\ \ w 
I\ E : : \ 1 ~ I : 

GJ0 
H \ \ 
T 

~ II 
20 

\\ 
: 

\~ ~ 
10 

: 

0 : 

100 10 1 0.1 0.01 o.oo: 
GRAIN SIZE IN MILLIM ETERS 

COBBLES 
GRAVEL SAND I SILT OR CLAY 
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Specimen Identification Soil Classification SE RV PL Pl Cc Cu 

le B-1 @2-5ft (SW/SM) Well Graded Sand wl Silt -- -- 1.14 7.2 

III B-2 @ 25 - 26 ft (SM) Silty Sand -- --
l.6. 8-3 @1 - 4ft (SW/SM) Well Graded Sand w/ Silt 43 70 1.09 17.6 

* B-4 @ 25 - 26 ft (SM) Silty Sand -- --
I<!: B-5 @1-3ft (SM) Silty Sand 52 -- 1.01 9.6 

Specimen Identification D100 D60 D30 D10 %Gravel %Sand %Silt I %Clay 

• B-1 @2-5ft 19.00 0.62 0.247 0.0864 3.9 87.8 8.3 

IJ B-2 @ 25 - 26 ft 19.00 0.67 0.128 6.6 71.1 22.3 .. B-3 @1-4ft 25.40 1.13 0.282 13.1 75.1 11.8 

* B-4 @ 25 - 26 ft 4.75 0.10 0.0 54.9 45.1 
i(!: 8-5 @1 - 3ft 9.50 0.80 0.260 0.0837 2.0 89.3 8.7 

PROJECT Alternative Photovoltaic Solar Power Plant PROJECT NO. 63333.1 
DATE 4/19/17 

GRADATION CURVES 
LOR Geotechnical Group, Inc. 

Enclosure C-4 ... _.j 
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63333Bl .OUT 

***************************** 
* * 
* L I Q u E F y 2 * 
* * 
* Version 1 . 50 * 
* * 
***************************** 

EMPIRI CAL PREDICTION OF 
EARTHQUAKE- INDUCED LIQUEFACTION POTENTIAL 

JOB NUMBER : 63333 . 1 DATE : 03- 28-2017 

JOB NAME : Boring B- 1 

SOIL- PROFILE NAME: 63333bl.LDW 

BORING GROUNDWATER DEPTH : 30 . 00 ft 

CALCULATION GROUNDWATER DEPTH : 24 . 50 ft 

DESIGN EARTHQUAKE MAGNITUDE : 7.10 MW 

SITE PEAK GROUND ACCELERATION: 0.728 g 

BOREHOLE DIAMETER CORRECTION FACTOR: 1 . 00 

SAMPLER SIZE CORRECTION FACTOR : 1.00 

N60 HAMMER CORRECTION FACTOR: 1 . 00 

MAGNITUDE SCALING FACTOR METHOD : Idr i ss (1997, in press) 

Magnitude scaling Factor : 1 . 150 

rd-CORRECTION METHOD : NCEER (1997) 

FIELD SPT N-VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS. 

Rod Stick-Up Above Ground: 3 . 0 ft 

CN NORMALIZATION FACTOR: 1 . 044 tsf 

MINIMUM CN VALUE: 0 . 6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY 

File Name : 63333bl.OUT 
Page 1 

PAGE 1 
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6333381.0UT 

------------------------------------------------------------------------------
I CALC. I TOTAL I EFF. I FIELD I FC I I CORR. ILIQUE . I I INDUC. I LIQUE. 

SOILI DEPTHISTRESS!STRESSI N !DELTA! C l(N1)60IRESISTI r !STRESS I SAFETY 
NO . I (ft) I Ctsf)I (tsf)l(B/ft)INL60I N l(B/ft)I RATIO ! d I RATIO I FACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
1 0.25 0.014 0.0141 4 0.401 * * * * * ** 
1 0.75 0.041 0.0411 4 0.401 * * * * * ** 
1 1. 25 0.069 0.0691 4 0.401 * * * * * it* 

1 1. 75 0.096 0.0961 4 0.401 * * * * * it* 

1 2.25 0.124 0 .124 4 0.401 * * * it * it* 

1 2 . 75 0.151 0.151 4 0.401 * * * * * ** 
1 3.25 0.179 0.179 4 0.401 * * * it * ** 
1 3.75 0.206 0.206 4 0.40 1 * it * * * ** 
1 4.25 0.234 0.2341 4 0.40 1 * * * * * ** 
1 4 .75 0.261 0.2611 4 0 . 40 1 * * * * * ** 
2 5.25 0.289 0.2891 9 o. 511 * * * * * 

.,_,_ 

2 5.75 0.316 0.3161 9 o. 51 it * * * it ** 
2 6.25 0.344 0.3441 9 o. 51 ,. 

* * * * ** 
2 6.75 0.371 0.3711 9 o. 51 * * * * * ** 
3 7.25 o. 399! 0. 399 I 16 0.62 * * * * * ** 
3 7.75 0.426 0.4261 16 0.62 * * * * * ** 
3 8.25 0.454 0.4541 16 0.62 * * * * * ** 
3 8.75 0.481 0.4811 16 0.62 * * * * * ** 
4 9.25 0.509 o. 5091 10 0.02 * * * * * ** 
4 9.75 0. 536 0.536 10 0.02 * l * * it * "#* 

4 10.25 o. 564 o. 564 10 0.02 * * 
,. it ,. "' '{( 

4 10.75 o. 591 0. 591 10 0.02 * it * it * ** 
4 11.25 0.619 0.619 10 0.02 * * * 1, * *it 

4 11. 75 0.646 0.646 10 0 . 02 * * * * * *it 

5 12.25 0.674 0.674 12 0.02 * * * * * ** 
5 12.75 0. 701 0.701 12 0.02 * * * * * ** 
5 13. 25 I 0 .729 0.729 12 0.02 * * * * * ** 
5 13. 75 0.756 0.756 12 0.021 * * * I * * ** 
6 14.25 0.7841 0.784 13 7.81I * * * * * I ** 
6 14.75 0.8111 0.811 13 7 .811 it * * * * ** 
6 15.25 0.8391 0.839 13 7 .811 1, * 1, * * ** 
6 15.75 0.866 0.866 13 7.811 it * it * * ** 
6 16.25 0.894 0.894 13 7.811 * * * * * of:* 

6 16.75 0.921 0.921 13 7.811 * * * * * "''* 
6 17.25 0.949 0.949 13 7 .811 * it * * * i<* 

6 17 . 75 0.976 0.976 13 7.811 * it * it * ')'(j(' 

6 18 .25 1.004 1.004 13 7.811 * * * it * i<* 

6 18. 75 1.031 1.031 13 7.811 * I * * it * *it 

6 19.25 1.059 1.059 13 7.811 * I * * 
,. 

* *it 

6 19.75 1.086 1.086 13 7 . 811 * I * * * * *-I: 

7 20.25 1.114 1.114 9 6.681 * I * * * * ** 
7 20.75 1.141 1.141 9 6.681 * I * * * * ** 
7 21. 25 1.169 1.169 9 6.681 * I * * * -f: ** 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 2 

File Name: 63333bl.OUT 

I CALC. I TOTAL I EFF. I FIELD I FC I CORR . ILIQUE . I IINDUC . ILIQUE. 
SOIL! DEPTH ISTRESSISTRESSI N IDELTAI c l(Nl)60 IRESISTI r ISTRESSISAFETY 

Page 2 
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6333381.0UT 
NO. I (ft) I (tsf) I (tsf)l(B/ft)IN1_60I N l(B/ft)I RATIO! d I RATIOIFACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
7 21. 75 I 1.196 1.1961 9 6.681 * * * I * * ** 
7 22 .25 I 1. 224 1.2241 9 6.681 * * * I * * ** 
7 22. 75 I 1.251 1. 251 I 9 6.68 1 * * * I * * ** 
7 23.251 1.279 1. 279 I 9 6.681 * * * I * * ** 
7 23.751 1. 306 1. 3061 9 6.681 * * * I * * ** 
8 24.25 I 1.334 1. 334 I 16 0.021 * * * I * t, ** 
8 24.751 1. 361 1. 3531 16 0.0210.863 13.8 0.14410.942 0.448 o. 37 
8 25.25 1. 389 1. 365 I 16 0.0210.863 13.8 0.144 0.941 0.453 o. 37 
8 25.75 1.416 1. 3771 16 0.0210.863 13.8 0.144 0.940 0.457 o. 36 
8 26. 25 1.444 1. 389 I 16 0.02 0.863 13.8 0.144 0.939 0.462 0.36 
8 26.75 1.471 1.4011 16 0.02 0.863 13.8 0.144 0.938 0 . 466 0.36 
8 27.251 1.499 1.413 I 16 0 .02 0.863 13 .8 0.144 0 .936 0.470 0.35 
8 27.751 1. 526 1.425 16 0 .02 0.863 13 .8 0.144 0 . 935 0.4741 0.35 
8 28.251 1. 554 1.437 16 0.02 0.863 13 .8 0.144 0 .934 0 . 4781 0.35 
8 28.751 1. 581 1.449 16 0.02 0.863 13.8 0.144 0.933 0.4821 0.34 
8 29.251 1.609 1.461 16 0 . 02 0.863 13.8 0.144 0 .932 0.486 1 0.34 
8 29.751 1.636 1.472 16 0 . 02 0.8631 13.8 0.144 0.931 0.4891 0.34 
9 30 . 251 1.666 1.487 39 0.04 0.7911 30.9 Infin 0.928 1 0.492 NonLiq 
9 30.751 1.699 1. 504 39 0 .04 0.7911 30.9 Infin 0.9241 0.494 NonLiq 
9 31. 25 I 1. 731 1. 521 39 0.04 0.7911 30.9 IInfin 0.9201 0.495 NonLiq 
9 31. 75 I 1. 764 1.538 39 0.04 0 .7911 30.9 IInfin 0.916 0.497 NonLiq 
9 32.251 1. 796 1. 554 39 0.04 0.7911 30.9 IInfin 0.912 0.498 NonLiq 
9 32.751 1 .829 1. 571 39 0.04 0 . 7911 30.9 IInfin 0.907 0.500 NonLiq 
9 33.251 1.861 1. 588 39 0.04 0.7911 30.9 IInfin 0.903 0.501 NonLiq 
9 33.751 1.894 1.605 39 0.04 0.7911 30.9 IInfin 0.899 0.502 NonLiq 

10 34.25 I 1.926 1.622 48 0.05 0.7541 36.2 IInfin 0.895 0.503 NonLiq 
10 34.751 1.959 1.639 48 0.05 0.7541 36.2 IInfin 0.891 0.504 NonLiq 
10 35.251 1.991 1.656 48 0.05 0.7541 36.2 IInfin 0.887 0.505 NonLiq 
10 35.751 2.024 1.673 48 0.05 0.7541 36.2 IInfin 0.883 0.506 NonLiq 
10 36.251 2.056 1.690 48 0.05 0.7541 36.2 lrnfin 0.879 0.506 NonLiq 
10 36.751 2.089 1.707 48 0.05 0.7541 36.2 lrnfin 0.875 0.507 NonLiq 
10 37.251 2.121 1. 723 48 0.05 0.7541 36.2 IInfin 10.871 0.507 NonLiq 
10 37.751 2.154 1.740 48 0.05 0.7541 36.2 IInfin 10.867 0.508 NonLiq 

------------------------------------------------------------------------------
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63333B2 . 0UT 

***************************** 
* * 
* L I Q u E F y 2 ~ 

* * 
* version 1.50 ~ 

* * 
***************************** 

EMPIRICAL PREDICTION OF 
EARTHQUAKE-INDUCED LI QUEFACTION POTENTIAL 

JOB NUMBER : 63333 . 1 DATE : 03- 28- 2017 

JOB NAME : Boring B- 2 

SOIL- PROFILE NAME : 63333b2 . LDW 

BORING GROUNDWATER DEPTH : 35 . 00 ft 

CALCULATION GROUNDWATER DEPTH : 24 . 50 ft 

DESIGN EARTHQUAKE MAGNITUDE : 7 . 10 MW 

SITE PEAK GROUND ACCELERATION : 0 . 728 g 

BOREHOLE DIAMETER CORRECTION FACTOR : 1 . 00 

SAMPLER SIZE CORRECTION FACTOR: 1 . 00 

N60 HAMMER CORRECTION FACTOR : 1. 00 

MAGNITUDE SCALING FACTOR METHOD : Idriss (1997, in press ) 

Magnitude scaling Factor : 1 . 150 

rd- CORRECTION METHOD : NCEER (1997) 

FIELD SPT N- VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS . 

Rod Stick-up Above Ground : 3 .0 ft 

CN NORMALIZATION FACTOR: 1 . 044 tsf 

MINIMUM CN VALUE : 0 . 6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY 

File Name : 63333b2.0UT 
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6333382. OUT 

------------------------------------------------------------------------------
I CALC. I TOTALI EFF. I FIELD I FC I I CORR. I LI QUE. I I INDUC. I LIQUE. 

SOILI DEPTHISTRESSISTRESSI N IDELTAI C l(N1)60 1RESISTI r I STRESS I SAFETY 
NO. I (ft) I Ctsf) I (tsf)l(B/ft)INL60I N l(B/ft) I RATIO I d I RATIOIFACTOR 

----+------+------+------+-- - ---+-----+-----+------+------+-----+------+------
1 0.251 0.0141 0.0141 4 6.551 -1, * * * * ** 
1 0.751 0 . 0411 0.0411 4 6. 55 I "I< * * * * -!:* 

1 1.25 I 0 .069 1 0.0691 4 6.551 * 1t * * * ** 1 1. 75 I 0 . 096 1 0 . 0961 4 6 . 551 -!: * * * * -!:* 

1 2.25 1 0.124 1 0 . 1241 4 6.551 * * i< * * ** 1 2.75 1 0 . 151 1 0 . 1511 4 6.551 * * i< * i, ** 1 3. 251 0 . 1791 0 . 1791 4 6 . 551 * * * * -/t ** 1 3.751 0 . 2061 0.206 1 4 6 . 55 1 * * ,~ * * *1< 

1 4.251 0.2341 0.234 4 6 . 55 * * 1, * * *1< 

1 4.751 0.2611 0.261 4 6.55 * 
,. 

* 1t * "i< 'I( 

2 5.251 0 . 2891 o. 289 5 6.81 * * * 1, * ** 2 5.751 o. 3161 o. 316 5 6.81 * -f: * * * ** 
2 6 . 251 0.3441 0 . 344 5 6 . 81 -1, * * * 1t ** 2 6.751 0 . 3711 0 . 371 5 6 . 81 * 1, * * * ** 
3 7.251 0.3991 0 . 399 9 7 . 80 ,. * * * * 'f:* 

3 7.75 1 0.4261 0.426 9 7 . 80 * 1, * * I * ** 
3 8.25 1 0.454 1 0 . 454 9 7 . 80 * * "{( f< I 

,. 
** 

3 8 . 751 0.4811 0 . 481 9 7.80 it * * 1, I * ** 
3 9.251 0. 5091 0. 509 9 7.80 -1, * * * I * I *1( 

3 9.751 0 . 5361 0.536 9 7.80 1, * * "i: I i< I J. J. 

4 10. 25 I 0.5641 0 . 5641 10 7.63 * * * * I 1, I * -I: 
4 10 . 751 0 . 5911 o. 591 10 7 . 63 * * * 

J. I * I *-1: 

4 11.251 0 . 6191 0 .619 10 7.631 * * * * I * I 1<* 

4 11.751 0.6461 0.646 10 7.63 * * * * I * I 'f:* 

5 12 . 251 0.6741 0 . 674 13 8.13 * 
,. 

* * I * I ** 
5 12.751 0.7011 0 . 701 13 8.13 * * * I * I * I ** 
5 13. 25 0 . 7291 0.729 13 8 . 13 * * * I * I * I ** 
5 13 . 75 0 . 7561 0.756 13 8 . 13 -1, i, 1, I * I * I ** 
5 14 . 25 0. 784 1 0 . 784 13 8 . 13 * * * * * I ** 
5 14 . 75 0.8111 0 .811 13 8.13 * * i< 1: -!: I ** 6 15.25 0.8391 0 .839 17 8.68 -!: * -/t * * I *-ft 

6 15.75 0.8661 0.866 17 8 . 68 1, * '# "It * I *i< 

6 16 . 25 0.8941 0.894 17 8 . 68 i< * -!: -/( i, I ** 
6 16 . 75 0.921 0.921 17 8 . 68 -1, * -!: "I: 1, I ** 
6 17.25 0 .949 0 .9491 17 8.68 "{: * -!: -!: * I ** 6 17.75 0.976 0 .9761 17 8 . 68 -!: * i, * * I ** 
6 18 .25 1 .004 1.0041 17 8.68 -!: * 1, * * I 1, 1, 

6 18.75 1.031 1.0311 17 8 . 68 ,. 
* * -/t * I -It* 

6 19.25 1.0591 1.0591 17 8 . 68 * * * -1, * I ** 
6 19.75 1.0861 1.086 I 17 8.68 -/, ,. 

* 1t ,. I ** 
7 20.25 1.114 I 1.114 I 9 6.68 * * * 1, * I ** 7 20.75 1.1411 1.141 I 9 6.68 1, * * 1, 1, I ** 
7 21. 25 1.169 I 1.169 1 9 6 . 68 -1, * * * * I ** 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 2 

File Name: 63333b2.0UT 

I CALC. I TOTAL I EFF. I FIELD I FC I CORR. ILIQUE. I IINDUC. ILIQUE . 
SOILI DEPTH ISTRESS ISTRESSI N IDELTA I C l(N1)60 IRESISTI r ISTRESSISAFETY 

Page 2 

;75 



6333382 .OUT 
NO. I (ft) I Ctsf) I (tsf)l(B/ft)INL60I N l(B/ft)I RATIOI d I RATIOIFACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
7 21. 75 I 1.196 I 1.196 9 6.68 * * I * I * * I ** 
7 22.25 1 1. 224 I 1.224 9 6.68 * * I * I * * I ** 
7 22.751 1.251 1.251 9 6 . 68 * * I * I * * I ** 
7 23.25 1 1.279 1.279 9 6 . 68 * * I * I * * I ** 
7 23.751 1. 306 1. 306 9 6.68 * * I * I * 1< I ** 
7 24.251 1. 334 1.334 9 6.68 * * I * I J. 

* I 1, * 
7 24.751 1. 361 1. 353 9 6. 68 0.962 15 . 3 I 0.165 10 .942 0.4481 0.42 
8 25.251 1. 389 1. 365 16 5.21 0.863 19 .0 I 0 . 19710.941 0.453 o. 50 
8 25.751 1.416 1.377 16 5.21 0.863 19.0 I 0. 19710 .940 0.457 0. 50 
8 26 . 25 1 1.444 1. 389 16 5.21 0.863 19.0 I 0.19710.939 0 . 462 0.49 
8 26.751 1.471 1.401 16 5.21 0.863 19.0 I 0.197 10 .938 0.466 0.49 
9 27.251 1.499 1.413 100 0.10 0 .816 81.7 IInfin 10 .936 0 . 470 NonLiq 
9 27.751 1. 526 1.425 100 0 . 10 0 .816 81. 7 IInfin 10.935 0 . 4741NonLiq 
9 28.25 1 1. 554 1.437 100 0 . 10 0.816 81.7 lrnfin 10.934 0.4781NonLiq 
9 28.75 1 1. 581 1.449 100 0.10 0 .816 81. 7 lrnfi n 10 . 933 0.4821NonLiq 
9 29.25 1 1.609 1.461 100 0 . 10 0.816 81.7 IInfin 10.932 0.4861NonLiq 
9 29.75 1 1 .636 1.472 100 0.10 0 .816 81.7 IInfin I0.931 0.489INonLiq 

------------------------------------------------------------------------------
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63333B3 . 0UT 

***************************** 
* 
* 
* 
* 
* 

L I Q U E F Y 2 

version 1 . 50 

* 
* 
* 
* 
* 

***************************** 

EMPIRICAL PREDICTION OF 
EARTHQUAKE- INDUCED LIQUEFACTION POTENTIAL 

JOB NUMBER : 63333 . 1 

JOB NAME : Boring B-3 

SOIL-PROFILE NAME : 63333b3.LDW 

BORING GROUNDWATER DEPTH : 31. 50 ft 

CALCULATION GROUNDWATER DEPTH: 24 . 50 ft 

DESIGN EARTHQUAKE MAGNITUDE : 7. 10 MW 

SITE PEAK GROUND ACCELERATION : 0 . 728 g 

BOREHOLE DIAMETER CORRECTION FACTOR : 1.00 

SAMPLER SIZE CORRECTION FACTOR : 1 . 00 

N60 HAMMER CORRECTION FACTOR : 1 . 00 

MAGNITUDE SCALING FACTOR METHOD : Idriss (1997, in press) 

Magnitude scaling Factor : 1 . 150 

rd- CORRECTION METHOD : NCEER (1997) 

DATE : 03- 28- 2017 

FIELD SPT N- VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS . 

Rod Stick- Up Above Ground : 3.0 ft 

CN NORMALIZATION FACTOR: 1 . 044 tsf 

MINIMUM CN VALUE: 0.6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY 

File Name: 63333b3.0UT 
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63333B3.0UT 

------------------------------------------------------------------------------
I CALC. I TOTAL I EFF. I FIELD I FC I I CORR. ILIQUE. I I INDUC. I LIQUE. 

SOIL I DEPTHISTRESSISTRESSI N IDELTAI C l (N1)60IRESISTI r I STRESS I SAFETY 
NO. I (ft) I Ctsf) I (tsf)l(B/ft) IN1-60I N l (B/ft)I RATIO I d I RATIO IFACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
1 0.251 0.0141 0.014 4 1.42 I * * * * * it* 

1 0. 751 0.0411 0.041 4 1.42 I * * * * * it* 

1 1. 25 I 0.0691 0.069 4 1.42 I * * * * * ** 
1 1. 75 I 0.0961 0.096 4 1.421 * * * * * ** 
1 2.25 1 0.1241 0.124 4 1.42 I * * * * it ** 
1 2.751 0.1511 0.151 4 1.42 I -I: * * * * ** 
1 3.251 0.1791 0.179 4 1.42 I * * * * I * ** 
1 3.751 0.2061 0.206 4 1.421 * * * * I * ** 
1 4.251 0.234 0.234 4 1.421 * * * * I * ** 
1 4.751 0.261 0.261 4 1.421 * * * * I * ** 
2 5. 251 0 .289 0.289 6 1. SOI * * * * I * *-1( 

2 5.751 0.316 0.316 6 1. so I * * * * I * * it 
2 6.251 0.344 o. 344 6 1. SO I * * * * * ** 
2 6.751 0.371 o. 371 6 1. SOI * * * * * ** 
3 7.251 0.399 0.3991 9 0.02 * I * "{( * * ** 
3 7.751 0.426 0.426 9 0.02 * I * I * * * ** 
3 8.251 0.454 0.454 9 0.02 * I * I * * * ** 
3 8.75 0.481 0.481 9 0.02 it * I 1t * * ** 
3 9.25 0. 509 o. 509 9 0.02 * * I * 

,. 1t 1t* 

3 9.75 0.536 0.536 9 0.02 * * I * * * * 1t 

4 10.25 0. 564 o. 564 13 8.42 * * I * 1, * ** 
4 10.75 0. 5911 0. 591 13 8.42 * it ,. 

* * ** 
4 11.25 0.6191 0.619 13 8.42 * it * * * ** 
4 11.75 0.646 1 0.646 13 8.42 1t * * * * ** 
5 12.25 0.6741 0.674 12 7.89 1t * * * * ** 
5 12.75 0.701 0.701 12 7.89 1, * * * * ** 
5 13. 25 o. 729 0.729 12 7.89 * * * * * ** 
5 13. 75 0.756 0.756 12 7.89 * * * * * ** 
5 14.25 0.784 0.784 12 7.89 * 1t * * * 1, * 
5 14.75 0.811 0.811 12 7.89 * * * it * it* 

6 15.25 0.839 0.839 15 8.25 * I * * I * * ** 
6 15.75 1 0.866 0.866 15 8.25 1, I * * it * ** 
6 16.25 1 0.894 0.894 15 8.25 * I * 1t * * ** 
6 16.75 1 0.921 0.921 15 8 .25 * I * I * * it ** 
6 17.25 1 0.949 0 . 949 15 8.251 * I * I 1, * it ** 
6 17.751 0.976 0.9761 15 8.251 * I * I 1, * 1, ** 
6 18.25 1 1.004 1.0041 15 8.251 * I * I * * * 1<* 

6 18. 751 1.031 1.0311 15 8.251 
,_ 

I * I * * * 1<* 

6 19.251 1.059 1.0591 15 8.251 * I * I * it * '{("'/( 

6 19.75 1 1.086 1.0861 15 8.25 1 * I * I * it * ** 
7 20.25 1 1.114 1.114 I 7 6.30 1 * I * I * * * *-I: 

7 20.75 1 1.141 1.141 1 7 6.30 1 * I * I * * it ** 
7 21. 25 I 1.169 1.169 I 7 6.30 1 * I * I it * * ** 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 2 

Fi l e Name: 63333b3 .0UT 

I CALC.I TOTAL I EFF. I FIELD I FC I CORR . ILIQUE . I IINDUC. ILIQUE. 
SOILI DEPTH ISTRESSISTRESS ! N !DELTA ! C l (N1)60IRESISTI r JSTRESS ISAFETY 
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63333B3 . OUT 
NO. I (ft) I Ctsf) I (tsf)l(B/ft)INL601 N l(B/ft)I RATIO! d I RATIOIFACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
7 21. 75 1.1961 1.1961 7 6.301 * I * * I * I * ** 
7 22.25 1. 224 I 1. 224 I 7 6 . 301 * I * 1, I * I * ** 
7 22.75 1. 251 I 1. 251 I 7 6.301 * I * * I * I * ** 
7 23.25 1. 279 I 1. 279 I 7 6.301 1, * * I * I * ** 
7 23.75 1. 3061 1. 306 I 7 6.301 * * * I * I * ** 
7 24.25 1. 334 I 1. 3341 7 6 . 301 * * * I * I * ** 
7 24.75 1. 361 I 1.3531 7 6.3010.962 13.0 0 . 14010.9421 0.448 0.36 
8 25.25 1. 389 I 1. 365 I 14 7.3610.863 19.4 0.202 0.9411 0.453 o. 51 
8 25.75 1. 4161 1. 377 I 14 7.3610.863 19.4 0.202 0.9401 0.457 o. 51 
8 26.25 1.444 I 1.3891 14 7.3610.863 19.4 0.202 0.9391 0.462 0. so 
8 26.75 1.4711 1.4011 14 7.3610.863 19.4 0.202 0.9381 0.466 0 .50 
8 27. 25 1.499 I 1.413 I 14 7.3610.863 19.4 0.202 0.936 1 0.470 0.49 
8 27.75 1. 526 I 1.425 14 7.3610.863 19.4 0 .202 0.935 1 0.474 0.49 
8 28.25 1. 554 I 1.437 14 7.36 0.863 19 . 4 0.202 0.934 1 0.478 0.49 
8 28.75 1. 5811 1.449 14 7 .36 0.863 19.4 0.202 0.9331 0.482 0.48 
8 29.25 1.609 I 1.461 14 7.36 0 .863 19.4 0.202 0 . 9321 0.486 0.48 
8 29 . 75 1.636 I 1.472 14 7.36 0.8631 19. 4 0.202 0.9311 0.489 0.47 
9 30 . 25 1.6661 1.487 100 0.10 0.7881 78.9 Infin 0.9281 0.492 NOnLiq 
9 30.75 1.699 I 1.504 100 0 . 10 0 . 7881 78.9 IInfin 0.9241 0.494 NonLiq 
9 31.25 1. 7311 1. 521 100 0.10 0.788 1 78.9 IInfin 0.9201 0.495 NonLiq 
9 31.75 1. 764 I 1. 538 100 0.10 0.7881 78.9 IInfin 0.9161 0.497INonLiq 
9 32.25 1. 796 I 1.554 100 0.10 0 . 7881 78.9 IInfin 0 . 9121 0.498INonLiq 
9 32.75 1.829 I 1. 571 100 0 . 10 0.7881 78.9 I rnfin 10.9071 0.5001NonLiq 
9 33.25 1.861 1 1. 588 100 0.10 0.7881 78.9 IInfin 10.9031 0.501INonLiq 
9 33 .75 1.8941 1.605 100 0.10 0.7881 78.9 IInfin I0.8991 0.5021NonLiq 
9 34 . 25 1.9261 1.622 100 0.1010 . 7881 78.9 IInfin 10.895 1 0. 5031NonLiq 
9 34.75 1.9591 1.639 100 0 . 1010.7881 78.9 IInfin 10.891 1 0.504INonLiq 

10 35.251 1.9911 1.656 100 0.0910.7451 74.6 IInfin I0.8871 0.505INonLiq 
10 35.751 2.024 1 1.673 100 0.0910.7451 74 . 6 IInfin 10.883 I 0.5061NonLiq 

------------------------------------------------------------------------------
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63333B4.0UT 

***************************** 
* 
* 
* 
* 
* 

L I Q U E F Y 2 

version 1.50 

* 
* 
* 
* 
* 

***************************** 

EMPIRICAL PREDICTION OF 
EARTHQUAKE-INDUCED LIQUEFACTION POTENTIAL 

JOB NUMBER: 63333.1 

JOB NAME : Boring B-4 

SOIL-PROFILE NAME : 63333b4.LDW 

BORING GROUNDWATER DEPTH : 31.50 ft 

CALCULATION GROUNDWATER DEPTH : 24.50 ft 

DESIGN EARTHQUAKE MAGNITUDE: 7.10 MW 

SITE PEAK GROUND ACCELERATION: 0 . 728 g 

BOREHOLE DIAMETER CORRECTION FACTOR : 1.00 

SAMPLER SIZE CORRECTION FACTOR : 1.00 

N60 HAMMER CORRECTION FACTOR: 1 . 00 

MAGNITUDE SCALING FACTOR METHOD: Idriss (1997, in press) 

Magnitude scaling Factor: 1.150 

rd-CORRECTION METHOD: NCEER (1997) 

DATE: 03-28-2017 

FIELD SPT N- VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS. 

Rod Stick-up Above Ground: 3.0 ft 

CN NORMALIZATION FACTOR : 1 . 044 tsf 

MINIMUM CN VALUE: 0.6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY 
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63333B4 . 0UT 

------------------------------------------------------------------------------
I CALC. I TOTAL I EFF. !FIELD I FC I I CORR. I LI QUE . I I INDUC . I LIQUE . 

SOIL! DEPTH ISTRESSISTRESSI N IDELTA I C l(N1)60IRESISTI r I STRESS I SAFETY 
NO. I (ft) I Ctsf) I (tsf)l(B/ft)IN1_60 I N l(B/ft)I RATIO! d I RATIO I FACTOR 

----+------+------+-- ----+------+-----+-----+------+------+-----+------+------
1 0.25 I 0.0141 0.0141 10 8.92 * * * * 1t 1t* 

1 o. 75 I 0.0411 0.0411 10 8.92 * * * it * 'It* 

1 1. 25 I 0.0691 0.0691 10 8.92 * * * * * ** 
1 1. 75 I 0.0961 0 . 0961 10 8.92 'it * * * * ** 
1 2.251 0.1241 0.1241 10 8.92 * * * * * ** 
1 2.751 0.151 1 0.1511 10 8 . 92 'i, * * * * ** 
1 3.251 0 . 179 0 . 1791 10 8 . 92 * * * * * ** 
1 3.751 0 . 206 0.2061 10 8 . 92 * * * * * ** 
1 4 . 251 0 . 234 0 . 2341 10 8.92 * * 'it '/( * 

.JaJa 

1 4 . 75 1 0 . 261 0.2611 10 8.92 * * * * * ** 
2 5. 25 1 0.289 1 0.2891 10 8.64 * * * * '/( ** 
2 5.75 1 0 . 3161 0.3161 10 8.64 '/( * * * * '{:'/( 

2 6.25 I 0 . 3441 0.344 1 10 8.64 * * * * '{: ** 
2 6 . 751 0 . 3711 0.3711 10 8.64 * * * * * ** 
3 7.251 0.3991 0.3991 12 8 . 74 * * * * *. it* 

3 7.751 0.4261 0 .4261 12 8 .74 * * * * * ** 
3 8 . 251 0.4541 0 . 454I 12 8 . 741 * * * * I * ** 
3 8 . 751 0 . 4811 0 .4811 12 8 . 741 * * * * * ** 
3 9 . 251 0 . 5091 o. 509 12 8.74 I * * * * * 'I<* 
3 9 . 751 0.5361 0 . 536 12 8.74! * * * * * I *it 

4 10. 251 0 .5641 0 . 564 14 8.69 'it I * * -!: * ** 
4 10.751 0. 5911 0 . 591 14 8 . 69 .,, 

I * * l * * ** 
4 11. 25 I 0 . 619 1 0.619 14 8 . 69 J. 

I * * I 'it * ** 
4 11.75 1 0.6461 0 .646 14 8 . 69 * I * * I 'it * ** 
5 12.25 o.674 I 0 .674 18 9.35 * I * * I * * *-I: 

5 12 . 75 0.701 0.701 18 9.35 * I * * I * * ** 
5 13 . 25 0.729 0 . 729 18 9. 35 'it I * I * * * "ft'!( 

5 13. 75 0.756 0 . 756 18 9. 35 1t * I * * * *1t 

5 14.25 0.784 0 . 784 18 9.35 * * I * * * 1<>'< 

5 14. 75 0. 811 0.811 18 9.35 * * I 1t · * J. 

** 
6 15.25 0.839 0 .839 14 8.03 * * I * * * ** 
6 15.75 0.866 0 . 866 14 8 . 03 * * I * * I 1, ** 
6 16.25 0 .894 0.894 14 8.03 'I, '/( I * * I 1t ** 
6 16.75 0.921 0.921 14 8 . 03 * * I -!: * I 'I, 'I<* 
6 17.25 0.949 0.949 14 8.03 'it * I -!: * I * I ** 
6 17.75 0 .976 0.976 14 8.03 1, * I * * I 1, I ** 
6 18 . 25 1.004 1 . 004 14 8.03 'I, * I 1, * I * I ** 
6 18.75 1.031 1.031 14 8.03 1, * I 1t * I -!, I *1( 

6 19.25 1.059 1.059 14 8.03 * * I 1, * I * I ** 
6 19 .75 1.086 1.086 14 8.03 '/( * * 1, I * I ** 
7 20.25 1.114 1.114 12 7.25 * * * 1, I * I ** 
7 20.75 1.141 1 . 141 12 7.25 * * * * l * I ** 
7 21. 25 1 .169 1 . 169 12 7.25 * * * 1: I * I -!(* 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 2 
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63333B4. OUT 
NO. I (ft) I Ctsf)I (tsf)l(B/ft)IN1-60I N l(B/ft)I RATIO! d I RATIO I FACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
7 21. 75 I 1.196 I 1.1961 12 7.251 * I * * I * * ** 
7 22.251 1. 224 I 1. 2241 12 7.251 * I * * I * * ** 
7 22.751 1.2511 1.2511 12 7.251 * I * * I * * ** 
7 23.251 1. 279 I 1. 2791 12 7.251 * I * * I * * ** 
7 23.75 1. 306 I 1. 3061 12 7.251 * I * * I * * ** 
7 24.25 1. 334 I 1. 334 I 12 7.251 * I * * I * * ** 
7 24.75 1. 361 1. 353 I 12 7.2510.9621 18.8 0.20110.942 0.448 o. 52 
8 25.25 1.389 1. 365 9 6.5110.8631 14.3 0.14910.941 0.453 0.38 
8 25.75 1.416 1.377 9 6.5110.8631 14.3 0.149 0.940 0.457 0.37 
8 26.25 1.444 1.389 9 6.51 0.8631 14.3 0.149 0.939 0.462 0.37 
8 26.75 1.471 1.401 9 6.51 0.8631 14. 3 0.149 0.938 0.466 0.37 
8 27.25 1.499 1.413 9 6.51 0.8631 14.3 0.149 0 .936 0 .470 0.36 
8 27.75 1. 526 1. 425 9 6.51 0.8631 14.3 0.14910.935 0.474 0.36 
8 28.25 1. 554 1.437 9 6.51 0.863 14.3 0.14910.934 0.478 o. 36 
8 28.75 1. 581 1.449 9 6.51 0.863 14.3 0.14910.933 0.482 o. 35 
8 29.25 1.609 1.461 9 6.51 0.863 14.3 0.14910.932 0 . 4861 o. 35 
8 29.75 1.636 1.472 9 6.51 0 .863 14.3 0.14910.931 0.4891 o. 35 
9 30.25 1.666 1.487 20 0.02 0.788 1 15.8 0.16210.9281 0.4921 o. 38 
9 30.75 1.699 1. 504 20 0.02 0.7881 15.8 0.16210.924I 0.4941 o. 38 
9 31. 25 1. 731 1. 521 20 0.02 0.7881 15.8 0.16210.9201 0 . 4951 o. 38 
9 31. 75 1. 764 1. 538 20 0.02 0.7881 15.8 0.16210.9161 0.4971 o. 37 
9 32.251 1. 796 1. 554 20 0.02 0.7881 15.8 0.16210.9121 0.4981 0.37 
9 32.751 1.829 1. 571 20 0.02 0 . 7881 15.8 0.16210.9071 0.5001 0.37 

------------------------------------------------------------------------------
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63333B5.0UT 

***************************** 
* 
* 
* 
* 
* 

L I Q U E F Y 2 

version 1 . 50 

* 
* 
* 
* 
* 

***************************** 

EMPIRICAL PREDICTION OF 
EARTHQUAKE- INDUCED LIQUEFACTION POTENTI AL 

JOB NUMBER : 63333 . 1 

JOB NAME : Boring B-5 

SOIL- PROFILE NAME : 63333b5 . LDW 

BORING GROUNDWATER DEPTH : 30 . 00 ft 

CALCULATION GROUNDWATER DEPTH : 24 . 50 ft 

DESIGN EARTHQUAKE MAGNITUDE: 7 . 10 Mw 

SITE PEAK GROUND ACCELERATION : 0 . 728 g 

BOREHOLE DIAMETER CORRECTION FACTOR: 1 . 00 

SAMPLER SIZE CORRECTION FACTOR : 1.00 

N60 HAMMER CORRECTION FACTOR : 1.00 

MAGNITUDE SCALING FACTOR METHOD : Idriss (1997, in press) 

Magnitude scaling Factor : 1.150 

rd - CORRECTION METHOD : NCEER (1997) 

DATE : 03- 28- 2017 

FIELD SPT N- VALUES ARE NOT CORRECTED FOR THE LENGTH OF THE DRIVE RODS . 

Rod Stick- up Above Ground: 3.0 ft 

CN NORMALIZATION FACTOR: 1.044 tsf 

MINIMUM CN VALUE: 0.6 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY 

File Name: 63333b5.0UT 
Page 1 
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63333B5. OUT 

------------------------------------------------------------------------------
I CALC. I TOTAL I EFF. I FIELD I FC I I CORR. I LIQUE. I I INDUC. I LIQUE. 

SOILI DEPTHISTRESSISTRESSI N IDELTAI C l(N1)601RESISTI r I STRESS I SAFETY 
NO. I (ft) l (tsf)I (tsf)l(B/ft)INL601 N l(B/ft)I RATIO! d I RATIOIFACTOR 

----+------+------+------+------+-----+-----+------+------+-----+------+------
1 o. 25 I 0.014 0.0141 5 0.42 * * * * * ** 
1 0. 751 0 .041 0.0411 5 0.42 * * * * * ** 
1 1.25 I 0.069 0 . 0691 5 0 .42 * * * * * ** 
1 1. 751 0.096 0.0961 5 0.42 * * * * * ** 
1 2.251 0.124 0.1241 5 0.42 * * * * * 'It* 

1 2.751 0.151 0.1511 5 0.42 * * * * * 'It* 

1 3.251 0.179 0.1791 5 0 . 42 * * 1t * 1, 1t1r 

1 3.751 0.206 0.2061 5 0.42 * 1t * * * 1t* 

1 4.251 0.234 0.2341 5 0.42 * 1< * * * 1<1< 

1 4.75 o. 261 0.2611 5 0.42 * 'It * * * ** 
2 5.25 0. 289 0.2891 6 0.44 * 1, * * * ** 
2 5.75 0.316 0.3161 6 0 . 44 * 1r * * * ** 
2 6.25 0. 344 o. 344 6 0.44 * * * * * ** 
2 6.751 0.3711 0.371 6 0.44 * * * * * ** 
3 7.251 o. 3991 0.399 11 0.52 * * * * * ** 
3 7.751 0.426I 0.426 11 0.52 * * * * * ** 
3 8.251 0.454 0.454 11 0.52 * * * * * ** 
3 8.751 0.481 0.481 11 0.52 * * * * I * ** 
3 9.25 I 0.509 o. 509 11 0.52 * * * * I * ** 
3 9.751 0.536 o. 536 11 0. 521 * * * * I * ** 
4 10.251 o. 564 o. 564 12 7.201 * * * * I * ** 
4 10.75 o. 591 o. 591 12 7.201 * * * * I * ** 
4 11.25 0.619 0.619 12 7.201 * * * * I * ** 
4 11.75 0.646 0.646 12 7.201 * * * * I * ** 
5 12.25 0.674 0.674 18 8.131 * * * * I * ** 
5 12.75 0 . 701 0 .701 18 8.131 * * * * I * ** 
5 13 .25 0.729 0.729 18 8.131 * * * * I * ** 
5 13. 75 0.756 0.756 18 8 .131 * * * * I * ** 
6 14.25 0.784 0.7841 19 0.031 * * 1t * I * 1<* 

6 14.75 0.811 0.8111 19 0.03 I * * * * I * 1r* 

6 15.25 0.839 0.8391 19 0.03 I * * * * I * -Ir-fr 

6 15.75 0.8661 0.8661 19 0.031 * * * * * 1,.,, 
6 16.25 0.8941 0.8941 19 0.03I * * * * * ** 
6 16. 75 0.9211 0.9211 19 0.031 * 1r 1, * * ** 
6 17 .25 0.9491 0.949 1 19 0.03I * 1r * * * *'It 

6 17.75 0 . 9761 0.9761 19 0.03I 1, 1, 1, * 'I< *'I< 
6 18.25 1.0041 1.0041 19 o.03 I * * * * * *1< 

6 18.75 1.031 1 1.0311 19 0.031 ,. 1, * * * ** 
7 19.25 1.059 1 1.059I 12 7.251 * I * * * * ** 
7 19.75 1.086 1 1.0861 12 7.251 * I * * * 

J. 

** 
7 20.25 1.114 I 1.1141 12 7.251 * I * * * * ** 
7 20.75 1.141 1 1.1411 12 7.251 * I * * * * ** 
7 21. 25 1.169 I 1.169I 12 7.251 * I * * * * ** 

NCEER [1997] Method LIQUEFACTION ANALYSIS SUMMARY PAGE 2 

Fi le Name: 63333b5.0UT 

I CALC. I TOTAL I EFF. I FIELD I FC I I CORR. ILIQUE. I IINDUC. ILIQUE. 
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63333B5 .OUT 
NO. I (ft) I Ctsf) I (ts f) l (B/ft) INL601 N l(B/ft)I RATIO I d I RATIO IFACTOR 

----+------+------+------+------+-----+---- -+------+------+-----+------+------
7 21. 75 1.1961 1.196 1 12 7.25 it I * * I * I * I ** 
7 22. 25 1. 224 I 1. 224 I 12 7.25 * I * * I * I * I ** 
7 22.75 1. 251 I 1. 251 I 12 7.25 * I * * * I * I ** 
7 23 . 25 1.279 1. 279 I 12 7.25 * I * * * I * I ** 
7 23 . 75 1.306 1. 3061 12 7.25 1, I * * * I * I 1t * 

8 24 . 25 1. 334 1. 334 I 18 0.02 * I * * * I * I 1t * 
8 24.75 1. 361 1.353 1 18 0.02 0.8631 15.6 0.162 0.9421 0.448 1 0.41 
8 25.25 1.389 1. 3651 18 0.02 0.8631 15.6 0 . 162 0.9411 0.453 1 0.41 
8 25.75 1.416 1. 3771 18 0.02 0.8631 15.6 0 . 162 0.9401 0.4571 0.41 
8 26.25 1 . 444 1. 389 I 18 0.02 0.8631 15.6 0.162 0.939 1 0.4621 0.40 
8 26.75 1.471 1.4011 18 0.02 0 . 863 1 15. 6 0 . 162 0.9381 0.4661 0.40 
8 27.25 1.499 1.413 I 18 0.02 0 . 8631 15.6 0.162 0.936 1 0.4701 0 . 40 
8 27.75 1. 526 1. 425 I 18 0.02 0.8631 15 . 6 0.162 0.935 1 0.4741 0.39 
8 28.25 1. 554 1. 437 I 18 0.02 0.8631 15.6 0 . 162 0 .934 1 0.4781 0.39 
8 28.75 1. 581 1. 449 I 18 0.02 0 . 8631 15 .6 0.162 0.9331 0 . 4821 0.39 

------------------------------------------------------------------------------
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Estimation of Dynamic Settlement 

Project Name: Hesperia Solar Farm 
Project No.: 63333.1 
Client: LACSO 

Boring: 8-1 

Estimation ofSettlementofDry Sands 

amax ta!= 0.728 
Maanitude = 7.1 
Ne = 11.65 

Layer No. Depth to Sample 
(ft) 

Thickness 
1ft) 

(N,)oo s'o 
lnsf) 

S'm 

lnsf) 
z 

(ft) 

Zcenter 

(ft) 
Zcemec 

Im) 
'• l.v 

(osf\ 
Gm.. 

losf\ 
a b t, JGmax 

1 2 5 11 275.0 184.3 5.0 2.5 0.76 1.00 130.05 603,092 0.13 26,764 0.0002156 0 
2 5 2 18 660.0 442.2 7.0 60 1.83 1.00 311.19 1,098,585 0.13 15,828 0.0002833 0 
3 7 2 28 880.0 589.6 9.0 8.0 2.44 0.99 413.77 1,476,216 0.14 13,319 0.0002803 0 
4 10 3 13 1155.0 773.9 12.0 10.5 3.20 0.99 540.59 1,304,039 0.14 11,314 0.0004145 0 
5 12 2 14 1430.0 958.1 14.0 13.0 3.96 0.98 665.43 1,483,254 0.14 9,953 0.0004486 0 
6 15 6 22 1870.0 1252.9 20.0 17.0 5.18 0.97 860.03 1,982,898 0.15 8,473 0.0004337 0 
7 20 4.5 16 2447.5 1639.8 24.5 22.3 6.78 0.95 1103.53 2,042,680 0.16 7,210 0.0005402 0 

Total Thickness = 24.5 

Estimation ofSettlement ofSaturated Sands 

0.728 lamax (g) = 
7.1 :i~nitude = 

1.069 

layer No. Depth to Sample 
( ft) 

Thickness 
(ft) 

(N,loo N..., (N,)oo So 
/nsf\ 

s'o 
lnsf\ 

z 
/ft) 

Z..nlM 

/ft) 
1.oonior 
(m) 

r• (t.Js'o)M (t.Js'oh.s 8cM= 7,5 

(%) 

s, 

8 25 5.5 14 0.5 14 3052.5 2880.9 30.0 27.3 8.31 0.93 0.467 0.437 2.000 
9 30 4 30 0 30 3670.0 3202.0 34.0 32.0 9.75 0.91 0.492 0460 0.750 
10 35 3 36 0 36 4190.0 3472.4 38.0 36.0 10.97 0.89 0.506 0.473 0.000 

Total Thickness = 12.5 Settlement = 

Total Settlement = 5.4 in 



Boring: B-2 

Estimation ofSettlement ofDry Sands 

amax lo\= 0.728 
Maanitude = 7.1 
Ne = 11 .65 

Layer No. Depth to Sample 
(ft) 

Thickness 
(ft\ 

(N,}oo s·. 
Ind\ 

s',. 
(nsf\ 

z 
(ft) 

z-
1ft) 

z""""' 
/ml 

'• t.. 
losfl 

G.,.,. 
lost\ 

a b t.JG,,,.. 

1 2 5 13 275.0 184.3 5.0 2.5 0.76 1.00 130.05 641,076 0.13 26,764 0.0002029 0 
2 5 2 15 660.0 442.2 7.0 6.0 1.83 1.00 311.19 1,030,642 0.13 15,828 0.0003019 0 
3 7 3 20 935.0 626.5 10.0 8.5 2.59 0.99 439.27 1,352,709 0.14 12,843 0.0003247 0 
4 10 2 20 1210.0 810.7 12.0 11.0 3.35 0.99 565.73 1,557,111 0.14 11,002 0.0003633 0 
5 12 3 23 1485.0 995.0 15.0 13.5 4.11 0.98 690.12 1,805,437 0.14 9,730 0.0003822 0 
6 15 5 27 1925.0 1289.8 20.0 17.5 5.33 0.97 883.84 2,163,748 0.15 8,327 0.0004085 0 
7 20 4.5 16 2447.5 1639.8 24.5 22.3 6.78 0.95 1103.53 2,042,680 0.16 7,210 0.0005402 0 

Total Thickness = 24.5 

Estimation ofSettlement ofSaturated Sands 

amax In\ = 0.728 
MaQnitude = 7.1 
rm = 1.069 

Layer No. Depth to Sample 
(ft) 

Thickness 
(ft) 

(N,)oo N.c.. (N,}oo s., 
Ind\ 

s·. 
Ind\ 

z 
1ft) 

Z-0, 

lftl 
Z-., 
1ml 

r• (t./S'o)M (t./s'oh.s llcM• 7.5 

(%) 

S1 

8 25 5.5 14 1 15 3052.5 2880.9 30.0 27.3 8.31 0.93 0.467 0.437 1.900 
Total Thickness= 5.5 Settlement = 

Total Settlement= 3.6 In 



amax 101 = 0.728 
Maanitude = 7.1 
Ne" 11.65 

Boring: B-3 

Estimation ofSettlement ofDry Sands 

Layer Na. Depth to Sample s•. s'm z,....,,, z.,....., G,,,..Thickness (N,leo z rd a b WG.....i.... 
/n,,f\ / n,,f\(ft) (ft) 1ml(ft) /ftl /osfl /osfl 

275.0 184.3 5 .0 2.5 0.76 1.00 130 05 631 ,111 0.13 26,7641 2 5 13 0.0002061 C 
2 1,042,314 660.0 442.2 7.0 6 .0 1.83 1.00 311.19 0.13 15,828 0.0002986 C 
3 

5 2 15 
935.0 626.5 10.0 8 .5 2.59 0.99 439.27 1,183,882 0 .14 12,843 0.0003710 7 3 13 C 

1,653,8011210.0 810.7 12.0 11.0 3.35 0.99 565.73 0.14 11,002 0.0003421 4 10 2 25 C 
5 995.0 15.0 13.5 4.11 0.98 690.12 1,752.423 0 .14 9,730 0.0003938 12 3 21 1485.0 C 

(1289.8 20.0 17.5 5.33 0.97 883.84 2,088,555 0.15 8,327 0.0004232 
( 

15 25 1925.06 5 
24.5 22.3 6.78 0.95 1103.53 1,896,718 0.16 7,210 0.00058184.5 13 2447.5 1639.87 20 

24.5Total Thickness = 

Estimation ofSettlement ofSaturated Sands 

amax101 = 0 .728 
Maanitude = 7.1 
rm= 1.069 

Layer No. Depth to Sample 

/ftl 

Thickness 
/ftl 

(N,lo:, ~ (N,lo:, s., 
/a,,f\ 

s•. 
/a,,f\ 

z 
(ft) 

z_.., 
(ft) 

Zc.r.er 
(ml 

r. (t./s'.),. (t./s'.ns ecM= , .s 
(%) 

s 

8 25 5.5 12 2.5 14 3052.5 2880.9 30.0 27.3 8.31 093 0.467 0 .437 1.900 
9 30 5 30 0 30 3735.0 3235.8 35.0 32.5 9.91 0.90 0.494 0.462 0.750 
10 35 1 68 0 68 4125.0 3438.6 36.0 35.5 10.82 089 0.504 0.472 0.000 

Total Thickness = 11.5 Settlement = 

Total Settlement" 5.0 in 



s\.2!io.9;. B-4 

Estimation ofSettlement ofDry Sands 

amax /al= 0.728 
Maonitude = 7.1 
Ne= 11.65 

Layer No. Depth to Sample 
1ft) 

Thickness 
(ft) 

(N,).o s•. 
(psf) 

s'm 
/osf\ 

z 
(ft) 

z......, 
(ft) 

z..,... 
(ml 

'• ... 
/osf\ 

Gmax 
losf\ 

a b I.JG.,.. 

1 2 5 25 275.0 184.3 5.0 2.5 0.76 1.00 130.05 797,582 0.13 26764 0.0001631 0 
2 5 2 23 660.0 442.2 7.0 6.0 1.83 1.00 311.19 1,198,773 0.13 15,828 0.0002596 0 
3 7 3 24 935.0 626.5 10.0 8.5 2.59 0.99 439.27 1,447,894 0.14 12.843 0.0003034 0 
4 10 2 26 1210.0 810.7 12.0 11.0 3.35 0.99 565.73 1,676,61 1 0.14 11,002 0.0003374 0 
5 12 3 30 1485.0 995.0 15.0 13.5 4.11 0.98 690.12 1,963,517 0.14 9.730 0.0003515 0 
6 15 5 23 1925.0 1289.8 20.0 17.5 5.33 0.97 883.84 2,036,788 0.1 5 8,327 0.0004339 0 
7 20 4.5 19 2447.5 1639.8 24.5 22.3 6.78 0.95 1103.53 2,1 66,578 0.16 7,210 0.0005093 0 

Total Thickness = 24.5 

Estimation ofSettlement ofSaturated Sands 

amax 101 = 0.728 
Maanitude = 7.1 
rm= 1.069 

Layer No. Depth to Sample 
(ft) 

Thickness 
(ft) 

(N,)eo N.,,.. (N,)eo So 
lnsf\ 

s•. 
lnsf\ 

z 
(ft) 

z....., 
lftl 

z....., 
/ml 

r• (t.Js'.J.. {t.,1s·.>,.• ElcM : 7.6 

(%1 
S1 

8 25 5.5 8 3.5 12 3052.5 2880.9 30.0 27.3 8.31 0.93 0.467 0.437 2.200 
9 30 3 15 0.5 16 3605.0 3168.2 33.0 31.5 9.60 0.91 0.490 0.458 1.850 

Total Thickness= 8.5 Settlement = 

Total Settlement= 3.1 in 



B-5 

Estimation ofSettlementofDry Sands 

amax 1n1 = 0.728 
Maqnitude = 7.1 
Ne " 11.65 

layer No. Depth to Sample 
(ft) 

Thickness 
(ft) 

(N,J.o s•. 
ln<:fl 

s'm 
ln<:fl 

z 
1ft) 

z...., 
1ft) 

Za,,-..e, 

1ml 
rd .... 

losfl 

G.,.,. 
losfl 

a b t.JG.,.. 

1 2 5 13 275.0 184.3 5.0 2.5 0.76 1.00 130.05 645,054 0.13 26,764 0.0002016 0 
2 5 2 13 660.0 442.2 7.0 6 .0 1.83 1.00 311.19 1,000,176 0.13 15,828 0.0003111 0 
3 7 3 20 935.0 626.5 10.0 8 .5 2.59 0.99 439.27 1.357,164 0 .14 12,843 0.0003237 
4 10 2 23 1210.0 810.7 12.0 11.0 3.35 0.99 565.73 1,608,486 0.14 11,002 0.0003517 
5 12 2 30 1430.0 958.1 14.0 13.0 3.96 0.98 665.43 1.921,773 0.14 9,953 0.0003463 
6 15 5 21 1815.0 1216.1 19.0 16.5 5.03 0.97 836.10 1,919,764 0.15 8,626 0 .0004355 
7 20 5.5 18 2392.5 1603.0 24.5 21 .8 6.63 0 .95 1080.99 2.114,439 0.16 7,309 0.0005112 

Total Thickness = 24.5 

C 
C 
C 
C 
C 

Estimation of Settlement ofSaturated Sands 

amax lnl = 0.728 
MaQnitude = 7.1 
rm= 1.069 

layer No. Depth to Sample 
1ft) 

Thickness 
1ft) 

(N,J.o Na.. (N,J.o s,, 
ln<:fl 

s ' 0 

ln<:fl 

z 
1ft) 

7-... 
1ft) 

Zc.,,... 

1ml 
rd (Ws'.)t., (t.,/s'oh.s ea.t. 1.5 

1%) 
s. 

8 25 4.5 15 0.5 16 2987.5 2847.1 29.0 26.8 8.15 0.93 0.463 0.434 1.850 
Total Thickness = 4.5 Settlement = 

Total Settlement = 3.3 in 
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April 17, 2017 via email: RMarkoff@lorgeo.com 

LOR GEOTECHNICAL GROUP, INC. 

6121 Quail Valley Court 

Riverside, CCA 92507 

Attention: Mr. Robb Markoff 

Re: Soil Corrosivity Study 
Hesperia Solar Farm #2 
Hesperia, CCA 
HDR #117-207SCS, LOR #63333.1 

Introduction 
Field and laboratory tests have been completed for the Hesperia Solar Farm #2 project. 

Laboratory tests have been completed on six soil samples provided and collected by LOR 

Geotechnical during a site visit on March 17, 2017. The purpose of these tests was to 

determine the electrical resistivity of the soil for grounding design, perform ground 

impedance testing on the existing substation grounding, and to determine if the soils might 

have deleterious effects on underground utility piping, hydraulic elevator cylinders, and 

concrete structures. HDR Engineering, Inc. (HDR) assumes that the samples collected are 

representative of the most corrosive soils at the site. 

For underground electrical design, thermal resistivity results are ac`gZUVU Rd mUReR `_]jn Z_ 

order to aid other engineers in their design. 

The proposed construction consists of an approximately 3- to 4-acre solar farm. The site is 

located at 6727 Arrowhead Lake Road in Hesperia, California. The water table depth is 

reportedly unknown; as such, its effect on site corrosivity could not be accounted for in this 

analysis and report. 

The scope of this study is limited to a determination of electrical resistivity of the soil for 

grounding design, soil corrosivity analysis, and general corrosion control 

recommendations for materials likely to be used for construction. A=Knd recommendations 

do not constitute, and are not meant as a substitute for, design documents for the purpose 

of construction. If the architects and/or engineers desire more specific information, 

431 W. Baseline Road, Claremont, CA 91711 1608 
(909) 626 0967 
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designs, specifications, or review of design, HDR will be happy to work with them as a 

separate phase of this project. 

Test Procedures 
The electrical resistivity of the soil was measured in place at one location with two 

orientations using the Wenner Four Pin Method in accordance with ASTM G57. This 

procedure gives the average resistivity to a depth equal to the spacing between the pins. 

Approximate pin spacings of 1, 2, 4, 6, 8, 10, 15, 25, 50, 75, 100, 150 and 200 feet were 

used so that variations with depth could be evaluated. Stratum resistivities were calculated 

from resistance data using the Barnes Procedure. Test results are given in the enclosed 

Table 1. Field testing locations are shown in the enclosed Figure 1. 

The electrical resistivity of each soil sample was measured in a soil box per ASTM G187 in 

its as-received condition and again after saturation with distilled water. Resistivities are at 

about their lowest value when the soil is saturated. The pH of the saturated samples was 

measured per CTM 643. A 5:1 water:soil extract from each sample was chemically 

analyzed for the major soluble salts commonly found in soil per ASTM D4327, 

ASTM D6919, and Standard Method 2320-B1. Laboratory analysis was performed under 

HDR laboratory number 17-0207SCS and the test results are given in the attached 

Table 2. 

Laboratory thermal resistivity testing was performed on one soil sample using a Decagon 

KD2 PRO portable meter. The KD2 PRO portable meter works in accordance with 

ASTM D5334 by providing a linear heat source and temperature-measuring element. The 

laboratory analysis was also performed under HDR laboratory number 17-0207SCS and 

the test results are given in the attached Table 3. 

Soil Corrosivity 
A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity 

of a soil is a measure of its resistance to the flow of electrical current. Corrosion of buried 

metal is an electrochemical process in which the amount of metal loss due to corrosion is 

directly proportional to the flow of electrical current (DC) from the metal into the soil. 

1 Ame ricanPublic H e althAssociation(APH A). 2012. Standard Me thodsofW ate rand W aste wate r. 22nd e d. Ame ricanPublic 

H e althAssociation, Ame ricanW ate rW orksAssociation, W ate rEnvironme ntFe de rationpublication. APH A, W ashingtonD.C. 
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Corrosion currents, following Ohm's Law, are inversely proportional to soil resistivity. 

Lower electrical resistivities result from higher moisture and soluble salt contents and 

indicate corrosive soil. 

A correlation between electrical resistivity and corrosivity toward ferrous metals is:2 

Soil Resistivity 

in ohm-centimeters 
Corrosivity Category 

Greater than 10,000 Mildly Corrosive 

2,001 to 10,000 Moderately Corrosive 

1,001 to 2,000 Corrosive 

0 to 1,000 Severely Corrosive 

Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt 

content, soil types, aeration, anaerobic conditions, and site drainage. 

The average resistivities measured in the field were in the mildly corrosive category. 

Stratum resistivities were predominantly in the mildly corrosive category with some values 

in the moderately corrosive category. Average resistivities generally decreased with 

increasing depth. 

Electrical resistivities measured in the laboratory were in the mildly corrosive category with 

as-received moisture. When saturated, the resistivities remained in the mildly corrosive 

category. The resistivities dropped considerably with added moisture because the samples 

were dry as-received. 

Soil pH values varied from 6.0 to 6.7. This range is moderately acidic to neutral.3 These 

values do not particularly increase soil corrosivity. 

The soluble salt content of the samples was low. Chloride was not detected in any 

samples. Sulfate concentrations were negligible. 

Ammonium and nitrate were detected in low concentrations. 

2 Romanoff, Me lvin. Unde rground Corosion, NBS Circular579 . Re printe d byNACE. H ouston, TX, 19 89 , pp. 166c167. 

3 Romanoff, Me lvin. Unde rground Corosion, NBS Circular579 . Re printe d byNACE. H ouston, TX, 19 89 , p. 8. 
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Tests were not made for sulfide and oxidation-reduction (redox) potential because these 

samples did not exhibit characteristics typically associated with anaerobic conditions. 

This soil is classified as mildly corrosive to ferrous metals. 

Similitude Analysis 
Typical photovoltaic panels are proposed to be supported by either a driven galvanized 

steel pipe pile or a galvanized steel pipe pile encased in an unreinforced concrete pier. 

Drive pier foundations are proposed to be galvanized steel pipe pile encased in a 

reinforced concrete pier. 

HDR has completed a soil corrosion similitude analysis to assess the efficacy of installing 

the proposed steel piles exposed to project site soil conditions and to calculate a corrosion 

loss for the piles. HDR understands that a design life of 30 years is desired. A design 

safety factor of 2 was applied to all corrosion rates presented in this report. 

It is assumed for this evaluation that the steel piles are to be installed with a galvanized 

coating and will not come into contact with concrete. The pH differential created by the pile 

in partialcontact with both soil and concrete would significantly increase the corrosion rate 

of the pile near the concrete/soil boundary. That effect is not accounted for in this analysis. 

A pile comple te lyencased in concrete is a different scenario dictated more by the 

aggressivity of the soil towards concrete and embedded steel and is addressed in the 

recommendations for concrete structures. 

It is assumed that the steel piles will be connected to the site grounding system. Bare or 

galvanized steel piles should not be directly connected to buried copper as this will create 

a dissimilar metal corrosion cell with the pile as the anode. The corrosion rate of buried 

steel in contact with copper will be significantly higher than the values predicted in this 

analysis. The use of AC/DC decoupling devices to prevent dissimilar metal corrosion cells 

is discussed in the recommendations for steel piles. 

Corrosion rates of metals in soils depend on construction details, soil moisture, etc., in 

addition to soil corrosivity. Data for corrosion of ferrous metals in a variety of soils was 

compiled by Melvin Romanoff of the National Bureau of Standards in a Circular 579 

entitled Underground Corrosion. The basic methodology was to identify the representative 

soil characteristics most likely to be encountered at the project site and then use the data 

presented in Circular 579 to calculate the corrosion rates based upon the similitude 

between the soils documented and the soils anticipated at the site. 

;95 
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Corrosion Loss for Galvanized Coatings 
Based on the laboratory analysis (see attached Table 2) completed on the soil samples, 

Soil 12 listed in Table 6 oW K`^R_`WWnd <ZcTf]Rc 135 has selected as the soil of similar 

composition and similar precipitation levels to the provided samples. Based on zinc weight 

]`dd gR]fVd ]ZdeVU Z_ MRS]V 21 `W K`^R_`WWnd <ZcTf]Rc 135 for Soil 12, a uniform corrosion 

rate of 0.09 mpy was estimated for the galvanized coatings exposed to site soils. This 

equates with a loss of 2.6 mils of zinc coating over the 30-year design life. 

Corrosion Loss for Steel Exposed to Soils 
If insufficient zinc coating is present, the steel will next start to be consumed. Based on 

Soil 12, an average single-side uniform corrosion rate of approximately 0.96 mpy was 

estimated for bare steel exposed to site soils. For steel pile exposed to soil on both sides 

(exterior and interior), a total corrosion rate of approximately 1.92 mpy was estimated. 

Because the corrosion rate decreases as oxygen availability decreases, this worst case 

scenario may actually be less with uniform corrosion occurring at a slower rate due to lack 

of oxygen replenishment in the pipe interior. The amount of steel section loss will be 

dependent on the amount of galvanizing applied. 

Uniform corrosion is not the only type of corrosion that can occur on buried metals. 

Localized corrosion in the form of pitting can also occur. The pitting corrosion rate for this 

soil type is estimated to be approximately 9.8 mpy. This may be considered a pronounced 

pitting rate that would lead to premature through-wall pitting of the steel piles. However, 

pitting and/or perforation of a steel pile are not necessarily catastrophic since pitting is a 

highly localized phenomenon. The reduction in the aZ]Vnd decfTefcR] TRaRTZej from pitting 

metal loss would depend on the sizes and relative locations of the pits. Such analysis is 

beyond the scope of this report. 

Other literature indicates that when a pile is isolated from subsurface structures, corrosion 

rates are low and less dependent upon the nature of the soil because of the lack of 

availability of oxygen4,5 and may be retarded as much as an order of magnitude. Thus, the 

uniform corrosion rate below the water table (if present) is expected to decrease 

dramatically. Most of the corrosion noted in the literature was within the range from three 

feet below the water table up to the ground surface. 

4 Romanoff, Me lvin. CorosionofSte e lPilingsinSoils, NBS Circular58, 19 62 

5 Re vUQ) G+ KUY]^ZY) JTWUSd] 9Z\\Z]UZY ?MYPNZZV '.
nd Edition), JohnW ile y& Sons, 2000 

;96 



l

LOR GEOTECH NICAL April17, 2017 
H DR #17-207SCS Page 6 

Corrosion Control Recommendations 
The life of buried materials depends on thickness, strength, loads, construction details, soil 

moisture, etc., in addition to soil corrosivity, and is, therefore, difficult to predict. Of more 

practical value are corrosion control methods that will increase the life of materials that 

would be subject to significant corrosion. 

The following recommendations are based on the soil conditions discussed in the Soil 

Corrosivity section above. Unless otherwise indicated, these recommendations apply to 

the entire site or alignment. 

Steel Pipe 

Implement a lthe following measures: 

1. Underground steel pipe with rubber gasketed, mechanical, grooved end, or other 

nonconductive type joints should be bonded for electrical continuity. Electrical 

continuity is necessary for corrosion monitoring and the possible future application 

of cathodic protection. 

2. Install corrosion monitoring test stations to facilitate corrosion monitoring and the 

possible future application of cathodic protection: 

a. At each end of the pipeline. 

b. At each end of all casings. 

c. Other locations as necessary so the interval between test stations does not 

exceed 1,200 feet. 

3. To prevent dissimilar metal corrosion cells and to facilitate the possible future 

application of cathodic protection, electrically isolate each buried steel pipeline per 

NACE SP0286 from: 

a. Dissimilar metals. 

b. Dissimilarly coated piping (cement-mortar vs. dielectric). 

c. Above ground steel pipe. 

d. All existing piping. 

;97 
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4. Choose one of the following corrosion control options: 

OPTION 1 

a. Apply a suitable dielectric coating intended for underground use such as: 

i. Polyurethane per AWWA C222 or 

ii. Extruded polyethylene per AWWA C215 or 

iii. A tape coating system per AWWA C214 or 

iv. Hot applied coal tar enamel per AWWA C203 or 

v. Fusion bonded epoxy per AWWA C213. 

b. Although it is customary to cathodically protect bonded dielectrically coated 

structures, cathodic protection is not recommended at this time due to 

mildly corrosive soils. Joint bonds, test stations, and insulated joints should 

still be installed and will facilitate the application of cathodic protection in the 

future if needed to control leaks. 

OPTION 2 

a. As an alternative to dielectric coating and possible future cathodic 

protection, apply a ¾-inch cement mortar coating per AWWA C205 or 

encase in concrete 3 inches thick, using any type of ASTM C150 cement. 

Joint bonds, test stations, and insulated joints are still recommended for 

these alternatives. 

NOTE: Some steel piping systems, such as for oil, gas, and high-pressure piping systems, 

have special corrosion and cathodic protection requirements that must be evaluated for 

each specific application. 

Iron Pipe 

Implement a lthe following measures: 

1. To prevent dissimilar metal corrosion cells and to facilitate the possible future 

application of cathodic protection, electrically insulate underground iron pipe from 

dissimilar metals and from above ground iron pipe with insulating joints per 

NACE SP0286. 
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2. Bond all nonconductive type joints for electrical continuity. Electrical continuity is 

necessary for corrosion monitoring and possible future application of cathodic 

protection. 

3. Install corrosion monitoring test stations to facilitate corrosion monitoring and the 

possible future application of cathodic protection: 

a. At each end of the pipeline. 

b. At each end of any casings. 

c. Other locations as necessary so the interval between test stations does not 

exceed 1,200 feet. 

4. Choose one of the following corrosion control options: 

OPTION 1 

a. Apply a suitable coating intended for underground use such as: 

i. Polyethylene encasement per AWWA C105; or 

ii. Epoxy coating; or 

iii. Polyurethane; or 

iv. Wax tape. 

NOTE: The thin factory-applied asphaltic coating applied to ductile iron 

pipe for transportation and aesthetic purposes does not constitute a 

corrosion control coating. 

b. Although it is customary to cathodically protect coated structures, cathodic 

protection is not recommended at this time due to mildly corrosive soils. 

Joint bonds, test stations, and insulated joints should still be installed and 

will facilitate the application of cathodic protection in the future if needed to 

control leaks. 

OPTION 2 

a. As an alternative to coating systems described in Option 1 and possible 

future cathodic protection, concrete encase all buried portions of metallic 
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piping so that there is a minimum of 3 inches of concrete cover provided 

over and around surfaces of pipe, fittings, and valves using any type of 

ASTM C150 cement. 

Copper Tubing 

Implement a lthe following measures: 

1. Electrically insulate underground copper pipe from dissimilar metals and from 

above ground copper pipe with insulating devices per NACE SP0286. 

2. Electrically insulate cold water piping from hot water piping systems. 

3. Place cold water copper tubing in an 8-mil polyethylene sleeve or encase in double 

4-mil thick polyethylene sleeves and bed and backfill with clean sand at least 

2 inches thick surrounding the tubing. Clean sand should have a minimum 

resistivity of no less than 3,000 ohm-cm, and a pH of 6.0l8.0. Copper tubing for 

cold water can also be treated the same as for hot water. 

4. Hot water tubing may be subject to a higher corrosion rate. Protect hot copper 

tubing by one of the following measures: 

a. Preventing soil contact. Soil contact may be prevented by placing the tubing 

above ground or encasing the tubing with PVC pipe with solvent-welded 

joints. or 

b. Applying cathodic protection per NACE SP0169. The amount of cathodic 

protection current needed can be minimized by coating the tubing. 

Plastic and Vitrified Clay Pipe 
1. No special precautions are required for plastic and vitrified clay piping placed 

underground from a corrosion viewpoint. 

2. Protect all metallic fittings and valves with wax tape per AWWA C217 or epoxy. 

All Pipe 
1. On all pipes, appurtenances, and fittings not protected by cathodic protection, coat 

bare metal such as valves, bolts, flange joints, joint harnesses, and flexible 

couplings with wax tape per AWWA C217 after assembly. 
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2. Where metallic pipelines penetrate concrete structures such as building floors, 

vault walls, and thrust blocks use plastic sleeves, rubber seals, or other dielectric 

material to prevent pipe contact with the concrete and reinforcing steel. 

Concrete 

1. From a corrosion standpoint, any type of ASTM C150 cement may be used for 

concrete structures and pipe because the sulfate concentration is negligible, from 0 

to 0.10 percent.6,7,8 

2. Standard concrete cover over reinforcing steel or other embedded metals may be 

used for concrete structures and pipe in contact with these soils due to the low 

chloride concentration9 found onsite. 

Driven Steel Piles 

1. A dissimilar environment corrosion cell would exist between the steel embedded in 

concrete and the steel in the soil. In the cell, the steel in the soil is the anode 

(corroding metal), and the steel in concrete is the cathode (protected metal). 

Minimize this cell by doing one of the following. 

a. Coat the part of the steel piles that will be embedded in concrete to prevent 

contact with concrete and reinforcing steel, or 

b. Fully encase the steel with concrete such that no contact with the soil is 

made, or 

c. Prevent all pile contact with concrete. 

2. Avoid connection to any other grounded metal, including reinforcing steel if 

concrete pads are placed, and concrete should concrete pads be constructed, to 

eliminate the formation of unfavorable corrosion cells such as galvanic and pH 

concentration cells. 

6 2015 Inte rnationalBuilding Code (IBC) whichre fe rstoAme ricanConcre te Institute (ACI) 318 Table 19 .3.2.1 

7 2012 Inte rnationalRe side ntialCode (IRC) whichre fe rstoAme ricanConcre te Institute (ACI) 318 Table 19 .3.2.1 

8 2013 California Building Code (CBC) whichre fe rstoAme ricanConcre te Institute (ACI) 318 Table 19 .3.2.1 

9 De signManual303: Concre te Cylinde rPipe . Ame ron. p.65 
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3. Prevent corrosion cells between the steel piles and the grounding system by 

incorporating AC/DC decoupling devices. 

4. Steel piles are most susceptible to corrosion in disturbed soil where oxygen is 

available. Single-sided corrosion rates in disturbed soil, such as fill and loose 

native soil, and/or within 3 feet of the water table are estimated to be 0.09 mpy for 

zinc and 0.96 mpy for steel. Apply an adequate thickness of zinc galvanizing to the 

piles to achieve the desired 30-year design life. Alternatively, the pile thickness can 

be increased to account for steel section loss and the galvanizing omitted. 

5. Steel pipe pile interiors may be protected by filling them with concrete or 

hermetically sealing both ends to prevent ingress of moisture. 

Electrical Grounding System 

1. Refer to Table 1 for average soil resistivity values to depth for design of electrical 

ground grids and ground rods for the proposed site. 

2. All below grade connections should be copper-to-copper and coated to prevent 

moisture intrusion to the connections. 

3. Prevent corrosion cells between the steel piles and grounding system by 

incorporating AC/DC decoupling devices. 

4. Conduct ground impedance testing after installation is complete. 

Underground Power Cable 

1. Refer to Table 3 for soil thermal resistivity values for the design of underground 

power cables. 

;9= 
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Closure 

The analysis and recommendations presented in this report are based upon data obtained 

from the laboratory samples. This report does not reflect variations that may occur across 

the site or due to the modifying effects of construction. If variations appear, HDR should be 

notified immediately so that further evaluation and supplemental recommendations can be 

provided. 

A=Knd services have been performed with the usual thoroughness and competence of the 

engineering profession. No other warranty or representation, either expressed or implied, 

is included or intended. 

Please call if you have any questions. 

Respectfully Submitted, 

HDR Engineering, Inc. 

Jose Pena Greg Frost, PE 

Enc: Table 1 l Soil Resistivity Field Tests 

Table 2 l Laboratory Tests on Soil Samples 

Table 3 l Thermal Resistivity Test on Soil Sample 

Figure 1 l Hesperia Solar Farm Test Locations Map 

17-0207SCS_Hesperia Solar Farm 2_Rpt_JP-GF.docx 
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	XX: 
	No Impact or Does Not ApplyX_3: 
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	XX_2: 
	No Impact or Does Not ApplyX_4: 
	Potentially Significant ImpactII AGRICULTURE AND FORESTRY RESOURCES In determining whether impacts to agricultural resources are significant environmental effects lead agencies may refer to the California Agricultural Land Evaluation and Site Assessment Model 1997 prepared by the California Dept of Conservation as an optional model to use in assessing impacts on agriculture and farmland  In determining whether impacts to forest resources including timberland are signi ficant environmental effects lead agencies may refer to information compiled by the California Department of Forestry and Fire Protection regarding the states inventory of forest land including the Forest and Range Assessment Project and the Forest Legacy Assessment project and forest carbon measurement metho dology provided in Forest Protocols adopted by the California Air Resources Board  Would the project: 
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	000_248: 
	000_249: 
	000_250: 
	000_251: 
	000_252: 
	000_253: 
	000_254: 
	000_255: 
	000_256: 
	Vendor_7: 
	000_257: 
	000_258: 
	000_259: 
	000_260: 
	000_261: 
	000_262: 
	000_263: 
	000_264: 
	000_265: 
	000_266: 
	000_267: 
	000_268: 
	000_269: 
	Worker_7: 
	009_5: 
	011_9: 
	125_9: 
	000_270: 
	020_17: 
	001_49: 
	020_18: 
	001_50: 
	001_51: 
	002_19: 
	15145_9: 
	Total 009_5: 
	011_10: 
	125_10: 
	000_271: 
	020_19: 
	001_52: 
	020_20: 
	001_53: 
	001_54: 
	002_20: 
	001_55: 
	15145_10: 
	15165_9: 
	001_56: 
	15165_10: 
	OffRoad_8: 
	331_6: 
	002_21: 
	172_9: 
	172_10: 
	172_11: 
	172_12: 
	197914_3: 
	030_5: 
	198540_3: 
	Paving_2: 
	2042000_2: 
	1393000_2: 
	002000_2: 
	000_272: 
	000_273: 
	000_274: 
	000000: 
	197914000_2: 
	030000_2: 
	000_275: 
	Total 331: 
	2042_2: 
	1393_2: 
	002_22: 
	172_13: 
	172_14: 
	172_15: 
	172_16: 
	000_276: 
	197914_4: 
	030_6: 
	198540_4: 
	Hauling_8: 
	000_277: 
	000_278: 
	000_279: 
	000_280: 
	000_281: 
	000_282: 
	000_283: 
	000_284: 
	000_285: 
	000_286: 
	000_287: 
	000_288: 
	000_289: 
	Vendor_8: 
	000_290: 
	000_291: 
	000_292: 
	000_293: 
	000_294: 
	000_295: 
	000_296: 
	000_297: 
	000_298: 
	000_299: 
	000_300: 
	000_301: 
	000_302: 
	Worker_8: 
	009_6: 
	011_11: 
	125_11: 
	000_303: 
	020_21: 
	001_57: 
	020_22: 
	001_58: 
	001_59: 
	002_23: 
	15145_11: 
	001_60: 
	15165_11: 
	Total 009_6: 
	011_12: 
	125_12: 
	000_304: 
	020_23: 
	001_61: 
	020_24: 
	001_62: 
	001_63: 
	002_24: 
	15145_12: 
	001_64: 
	15165_12: 
	Mitigated: 
	143_3: 
	784_5: 
	1283_5: 
	002_25: 
	178_5: 
	024_15: 
	202_5: 
	008_7: 
	024_16: 
	032_5: 
	225368_5: 
	008_8: 
	225543_5: 
	Unmitigated_7: 
	143_4: 
	784_6: 
	1283_6: 
	002_26: 
	178_6: 
	024_17: 
	202_6: 
	008_9: 
	024_18: 
	032_6: 
	225368_6: 
	008_10: 
	225543_6: 
	NA_32: 
	NA_33: 
	NA_34: 
	NA_35: 
	NA_36: 
	NA_37: 
	NA_38: 
	NA_39: 
	NA_40: 
	NA_41: 
	NA_42: 
	NA_43: 
	NA_44: 
	NA_45: 
	NA_46: 
	NA_47: 
	Land Use: 
	Weekday: 
	Saturday: 
	Sunday Annual VMT Annual VMT: 
	24978: 
	000_305: 
	000_306: 
	000_307: 
	000_308: 
	000_309: 
	000_310: 
	000_311: 
	000_312: 
	000_313: 
	000_314: 
	000_315: 
	000_316: 
	000_317: 
	000_318: 
	000_319: 
	000_320: 
	000_321: 
	000_322: 
	000_323: 
	000_324: 
	000_325: 
	000_326: 
	000_327: 
	000_328: 
	Total NA_3: 
	NA_48: 
	NA_49: 
	NA_50: 
	NA_51: 
	NA_52: 
	NA_53: 
	NA_54: 
	NA_55: 
	NA_56: 
	NA_57: 
	NA_58: 
	NA_59: 
	NA_60: 
	NA_61: 
	NA_62: 
	City Park_2: 
	0_4: 
	000_329: 
	000_330: 
	000_331: 
	000_332: 
	000_333: 
	000_334: 
	000_335: 
	000_336: 
	000_337: 
	000_338: 
	000_339: 
	000_340: 
	000_341: 
	000_342: 
	000_343: 
	000_344: 
	000_345: 
	000_346: 
	000_347: 
	000_348: 
	000_349: 
	000_350: 
	000_351: 
	000_352: 
	City Park_3: 
	0_5: 
	000_353: 
	000_354: 
	000_355: 
	000_356: 
	000_357: 
	000_358: 
	000_359: 
	000_360: 
	000_361: 
	000_362: 
	000_363: 
	000_364: 
	Total 000: 
	000_365: 
	000_366: 
	000_367: 
	000_368: 
	000_369: 
	000_370: 
	000_371: 
	000_372: 
	000_373: 
	000_374: 
	000_375: 
	Mitigated_2: 
	000_376: 
	000_377: 
	000_378: 
	000_379: 
	000_380: 
	000_381: 
	000_382: 
	000_383: 
	000_384: 
	000_385: 
	000_386: 
	Unmitigated_8: 
	000_387: 
	000_388: 
	000_389: 
	000_390: 
	000_391: 
	000_392: 
	000_393: 
	000_394: 
	000_395: 
	000_396: 
	000_397: 
	NA_63: 
	NA_64: 
	NA_65: 
	NA_66: 
	NA_67: 
	NA_68: 
	NA_69: 
	NA_70: 
	NA_71: 
	NA_72: 
	NA_73: 
	NA_74: 
	NA_75: 
	NA_76: 
	NA_77: 
	NA_78: 
	000_398: 
	000_399: 
	000_400: 
	000_401: 
	000_402: 
	000_403: 
	000_404: 
	000_405: 
	000_406: 
	000_407: 
	000_408: 
	000_409: 
	Landscaping: 
	000_410: 
	000_411: 
	000_412: 
	000_413: 
	000_414: 
	000_415: 
	000_416: 
	000_417: 
	000_418: 
	000_419: 
	000_420: 
	Total 000_2: 
	000_421: 
	000_422: 
	000_423: 
	000_424: 
	000_425: 
	000_426: 
	000_427: 
	000_428: 
	000_429: 
	000_430: 
	000_431: 
	000_432: 
	000_433: 
	000_434: 
	000_435: 
	000_436: 
	000_437: 
	000_438: 
	000_439: 
	000_440: 
	000_441: 
	000_442: 
	Landscaping_2: 
	000_443: 
	000_444: 
	000_445: 
	000_446: 
	000_447: 
	000_448: 
	000_449: 
	000_450: 
	000_451: 
	000_452: 
	000_453: 
	Total 000_3: 
	000_454: 
	000_455: 
	000_456: 
	000_457: 
	000_458: 
	000_459: 
	000_460: 
	000_461: 
	000_462: 
	000_463: 
	City Park_4: 
	46_2: 
	Acre_2: 
	2015_3: 
	047: 
	326: 
	242: 
	000_464: 
	062: 
	019: 
	081: 
	028: 
	019_2: 
	047_2: 
	000_465: 
	37849: 
	37849_2: 
	004_3: 
	000_466: 
	37930: 
	Total 047: 
	326_2: 
	242_2: 
	000_467: 
	062_2: 
	019_3: 
	081_2: 
	028_2: 
	019_4: 
	047_3: 
	000_468: 
	37849_3: 
	37849_4: 
	004_4: 
	000_469: 
	37930_2: 
	2015_4: 
	047_4: 
	326_3: 
	242_3: 
	000_470: 
	026_5: 
	019_5: 
	045: 
	011_13: 
	019_6: 
	030_7: 
	000_471: 
	37849_5: 
	37849_6: 
	004_5: 
	000_472: 
	37930_3: 
	Total 047_2: 
	326_4: 
	242_4: 
	000_473: 
	026_6: 
	019_7: 
	045_2: 
	011_14: 
	019_8: 
	030_8: 
	000_474: 
	37849_7: 
	37849_8: 
	004_6: 
	000_475: 
	37930_4: 
	Area_3: 
	000_476: 
	000_477: 
	000_478: 
	000_479: 
	000_480: 
	000_481: 
	000_482: 
	000_483: 
	000_484: 
	000_485: 
	000_486: 
	000_487: 
	000_488: 
	000_489: 
	Energy_3: 
	000_490: 
	000_491: 
	000_492: 
	000_493: 
	000_494: 
	000_495: 
	000_496: 
	000_497: 
	000_498: 
	000_499: 
	000_500: 
	000_501: 
	000_502: 
	000_503: 
	Mobile_5: 
	004_7: 
	034: 
	004_8: 
	006: 
	000_504: 
	35079: 
	35079_2: 
	001_65: 
	000_505: 
	35108: 
	023Waste: 
	141Waste: 
	225Waste: 
	000Waste: 
	029Waste: 
	000_506: 
	001000: 
	000_507: 
	000_508: 
	080: 
	000_509: 
	080_2: 
	005_5: 
	000_510: 
	180: 
	023Water: 
	141Water: 
	225Water: 
	000Water: 
	029Water: 
	000_511: 
	001000_2: 
	000_512: 
	000_513: 
	000_514: 
	17712: 
	17712_2: 
	001_66: 
	000_515: 
	17823: 
	Total 023: 
	141: 
	225: 
	000_516: 
	029_3: 
	004_9: 
	034_2: 
	001_67: 
	004_10: 
	006_2: 
	080_3: 
	52791: 
	52871: 
	007: 
	000_517: 
	53111: 
	Area_4: 
	000_518: 
	000_519: 
	000_520: 
	000_521: 
	000_522: 
	000_523: 
	000_524: 
	000_525: 
	000_526: 
	000_527: 
	000_528: 
	000_529: 
	000_530: 
	000_531: 
	Energy_4: 
	000_532: 
	000_533: 
	000_534: 
	000_535: 
	000_536: 
	000_537: 
	000_538: 
	000_539: 
	000_540: 
	000_541: 
	000_542: 
	000_543: 
	000_544: 
	000_545: 
	Mobile_6: 
	004_11: 
	034_3: 
	004_12: 
	006_3: 
	000_546: 
	35079_3: 
	35079_4: 
	001_68: 
	000_547: 
	35108_2: 
	023Waste_2: 
	141Waste_2: 
	225Waste_2: 
	000Waste_2: 
	029Waste_2: 
	000_548: 
	001000_3: 
	000_549: 
	000_550: 
	080_4: 
	000_551: 
	080_5: 
	005_6: 
	000_552: 
	180_2: 
	023Water_2: 
	141Water_2: 
	225Water_2: 
	000Water_2: 
	029Water_2: 
	000_553: 
	001000_4: 
	000_554: 
	000_555: 
	000_556: 
	17712_3: 
	17712_4: 
	001_69: 
	000_557: 
	17823_2: 
	Total 023_2: 
	141_2: 
	225_2: 
	000_558: 
	029_4: 
	004_13: 
	034_4: 
	001_70: 
	004_14: 
	006_4: 
	080_6: 
	52791_2: 
	52871_2: 
	007_2: 
	000_559: 
	53111_2: 
	Fugitive Dust_5: 
	000_560: 
	027: 
	000_561: 
	015: 
	000_562: 
	000_563: 
	000_564: 
	000_565: 
	000_566: 
	000_567: 
	OffRoad_9: 
	009_7: 
	071: 
	042: 
	027000: 
	003_5: 
	015003: 
	003_6: 
	003_7: 
	000_568: 
	7365: 
	7365_2: 
	001_71: 
	000_569: 
	7380: 
	009_8: 
	071_2: 
	042_2: 
	000_570: 
	027_2: 
	003_8: 
	030_9: 
	015_2: 
	003_9: 
	018_2: 
	000_571: 
	7365_3: 
	7365_4: 
	001_72: 
	000_572: 
	7380_2: 
	Hauling_9: 
	000_573: 
	000_574: 
	000_575: 
	000_576: 
	000_577: 
	000_578: 
	000_579: 
	000_580: 
	000_581: 
	000_582: 
	000_583: 
	000_584: 
	000_585: 
	000_586: 
	000_587: 
	000_588: 
	Vendor_9: 
	000_589: 
	000_590: 
	000_591: 
	000_592: 
	000_593: 
	000_594: 
	000_595: 
	000_596: 
	000_597: 
	000_598: 
	000_599: 
	000_600: 
	000_601: 
	000_602: 
	000_603: 
	000_604: 
	Worker_9: 
	000_605: 
	000_606: 
	002_27: 
	000_607: 
	000_608: 
	000_609: 
	000_610: 
	000_611: 
	000_612: 
	000_613: 
	000_614: 
	219: 
	219_2: 
	000_615: 
	000_616: 
	219_3: 
	Total 000_4: 
	000_617: 
	002_28: 
	000_618: 
	000_619: 
	000_620: 
	000_621: 
	000_622: 
	000_623: 
	000_624: 
	000_625: 
	219_4: 
	219_5: 
	000_626: 
	000_627: 
	219_6: 
	Fugitive Dust_6: 
	000_628: 
	011_15: 
	000_629: 
	006_5: 
	000_630: 
	000_631: 
	000_632: 
	000_633: 
	000_634: 
	000_635: 
	OffRoad_10: 
	009_9: 
	071_3: 
	042_3: 
	011000: 
	003_10: 
	006003: 
	003_11: 
	003_12: 
	000_636: 
	7365_5: 
	7365_6: 
	001_73: 
	000_637: 
	7380_3: 
	Total 009_7: 
	071_4: 
	042_4: 
	000_638: 
	011_16: 
	003_13: 
	014_5: 
	006_6: 
	003_14: 
	009_10: 
	000_639: 
	7365_7: 
	7365_8: 
	001_74: 
	000_640: 
	7380_4: 
	Hauling_10: 
	000_641: 
	000_642: 
	000_643: 
	000_644: 
	000_645: 
	000_646: 
	000_647: 
	000_648: 
	000_649: 
	000_650: 
	000_651: 
	000_652: 
	000_653: 
	000_654: 
	000_655: 
	000_656: 
	Vendor_10: 
	000_657: 
	000_658: 
	000_659: 
	000_660: 
	000_661: 
	000_662: 
	000_663: 
	000_664: 
	000_665: 
	000_666: 
	000_667: 
	000_668: 
	000_669: 
	000_670: 
	000_671: 
	000_672: 
	Worker_10: 
	000_673: 
	000_674: 
	002_29: 
	000_675: 
	000_676: 
	000_677: 
	000_678: 
	000_679: 
	000_680: 
	000_681: 
	000_682: 
	219_7: 
	219_8: 
	000_683: 
	000_684: 
	219_9: 
	Total 000_5: 
	000_685: 
	002_30: 
	000_686: 
	000_687: 
	000_688: 
	000_689: 
	000_690: 
	000_691: 
	000_692: 
	000_693: 
	219_10: 
	219_11: 
	000_694: 
	000_695: 
	219_12: 
	Fugitive Dust_7: 
	000_696: 
	033: 
	000_697: 
	013: 
	000_698: 
	000_699: 
	000_700: 
	000_701: 
	000_702: 
	000_703: 
	OffRoad_11: 
	015_3: 
	113: 
	081_3: 
	033000: 
	006_7: 
	013006: 
	006_8: 
	006_9: 
	000_704: 
	13093: 
	13093_2: 
	001_75: 
	000_705: 
	13119: 
	Total 015: 
	113_2: 
	081_4: 
	000_706: 
	033_2: 
	006_10: 
	039: 
	013_2: 
	006_11: 
	019_9: 
	000_707: 
	13093_3: 
	13093_4: 
	001_76: 
	000_708: 
	13119_2: 
	Hauling_11: 
	000_709: 
	000_710: 
	000_711: 
	000_712: 
	000_713: 
	000_714: 
	000_715: 
	000_716: 
	000_717: 
	000_718: 
	000_719: 
	000_720: 
	000_721: 
	000_722: 
	000_723: 
	000_724: 
	Vendor_11: 
	000_725: 
	000_726: 
	000_727: 
	000_728: 
	000_729: 
	000_730: 
	000_731: 
	000_732: 
	000_733: 
	000_734: 
	000_735: 
	000_736: 
	000_737: 
	000_738: 
	000_739: 
	000_740: 
	Worker_11: 
	000_741: 
	000_742: 
	004_15: 
	000_743: 
	001_77: 
	000_744: 
	001_78: 
	000_745: 
	000_746: 
	000_747: 
	000_748: 
	456: 
	456_2: 
	000_749: 
	000_750: 
	457: 
	Total 000_6: 
	000_751: 
	004_16: 
	000_752: 
	001_79: 
	000_753: 
	001_80: 
	000_754: 
	000_755: 
	000_756: 
	000_757: 
	456_3: 
	456_4: 
	000_758: 
	000_759: 
	457_2: 
	Fugitive Dust_8: 
	000_760: 
	013_3: 
	000_761: 
	005_7: 
	000_762: 
	000_763: 
	000_764: 
	000_765: 
	000_766: 
	000_767: 
	OffRoad_12: 
	015_4: 
	113_3: 
	081_5: 
	013000: 
	006_12: 
	005006: 
	006_13: 
	006_14: 
	000_768: 
	13093_5: 
	13093_6: 
	001_81: 
	000_769: 
	13119_3: 
	Total 015_2: 
	113_4: 
	081_6: 
	000_770: 
	013_4: 
	006_15: 
	019_10: 
	005_8: 
	006_16: 
	011_17: 
	000_771: 
	13093_7: 
	13093_8: 
	001_82: 
	000_772: 
	13119_4: 
	Hauling_12: 
	000_773: 
	000_774: 
	000_775: 
	000_776: 
	000_777: 
	000_778: 
	000_779: 
	000_780: 
	000_781: 
	000_782: 
	000_783: 
	000_784: 
	000_785: 
	000_786: 
	000_787: 
	000_788: 
	Vendor_12: 
	000_789: 
	000_790: 
	000_791: 
	000_792: 
	000_793: 
	000_794: 
	000_795: 
	000_796: 
	000_797: 
	000_798: 
	000_799: 
	000_800: 
	000_801: 
	000_802: 
	000_803: 
	000_804: 
	Worker_12: 
	000_805: 
	000_806: 
	004_17: 
	000_807: 
	001_83: 
	000_808: 
	001_84: 
	000_809: 
	000_810: 
	000_811: 
	000_812: 
	456_5: 
	456_6: 
	000_813: 
	000_814: 
	457_3: 
	Total 000_7: 
	000_815: 
	004_18: 
	000_816: 
	001_85: 
	000_817: 
	001_86: 
	000_818: 
	000_819: 
	000_820: 
	000_821: 
	456_7: 
	456_8: 
	000_822: 
	000_823: 
	457_4: 
	OffRoad_13: 
	014_6: 
	092: 
	072: 
	000_824: 
	006_17: 
	006_18: 
	006_19: 
	006_20: 
	000_825: 
	11509: 
	11509_2: 
	001_87: 
	000_826: 
	11533: 
	Total 014: 
	092_2: 
	072_2: 
	000_827: 
	006_21: 
	006_22: 
	006_23: 
	006_24: 
	000_828: 
	11509_3: 
	11509_4: 
	001_88: 
	000_829: 
	11533_2: 
	Hauling_13: 
	000_830: 
	000_831: 
	000_832: 
	000_833: 
	000_834: 
	000_835: 
	000_836: 
	000_837: 
	000_838: 
	000_839: 
	000_840: 
	000_841: 
	000_842: 
	000_843: 
	000_844: 
	000_845: 
	Vendor_13: 
	000_846: 
	000_847: 
	000_848: 
	000_849: 
	000_850: 
	000_851: 
	000_852: 
	000_853: 
	000_854: 
	000_855: 
	000_856: 
	000_857: 
	000_858: 
	000_859: 
	000_860: 
	000_861: 
	Worker_13: 
	000_862: 
	001_89: 
	005_9: 
	000_863: 
	001_90: 
	000_864: 
	001_91: 
	000_865: 
	000_866: 
	000_867: 
	000_868: 
	608: 
	608_2: 
	000_869: 
	000_870: 
	609: 
	Total 000_8: 
	001_92: 
	005_10: 
	000_871: 
	001_93: 
	000_872: 
	001_94: 
	000_873: 
	000_874: 
	000_875: 
	000_876: 
	608_3: 
	608_4: 
	000_877: 
	000_878: 
	609_2: 
	OffRoad_14: 
	014_7: 
	092_3: 
	072_3: 
	000_879: 
	006_25: 
	006_26: 
	006_27: 
	006_28: 
	000_880: 
	11509_5: 
	11509_6: 
	001_95: 
	000_881: 
	11533_3: 
	014_8: 
	092_4: 
	072_4: 
	000_882: 
	006_29: 
	006_30: 
	006_31: 
	006_32: 
	000_883: 
	11509_7: 
	11509_8: 
	001_96: 
	000_884: 
	11533_4: 
	Hauling_14: 
	000_885: 
	000_886: 
	000_887: 
	000_888: 
	000_889: 
	000_890: 
	000_891: 
	000_892: 
	000_893: 
	000_894: 
	000_895: 
	000_896: 
	000_897: 
	000_898: 
	000_899: 
	000_900: 
	Vendor_14: 
	000_901: 
	000_902: 
	000_903: 
	000_904: 
	000_905: 
	000_906: 
	000_907: 
	000_908: 
	000_909: 
	000_910: 
	000_911: 
	000_912: 
	000_913: 
	000_914: 
	000_915: 
	000_916: 
	Worker_14: 
	000_917: 
	001_97: 
	005_11: 
	000_918: 
	001_98: 
	000_919: 
	001_99: 
	000_920: 
	000_921: 
	000_922: 
	000_923: 
	608_5: 
	608_6: 
	000_924: 
	000_925: 
	609_3: 
	Total 000_9: 
	001_100: 
	005_12: 
	000_926: 
	001_101: 
	000_927: 
	001_102: 
	000_928: 
	000_929: 
	000_930: 
	000_931: 
	608_7: 
	608_8: 
	000_932: 
	000_933: 
	609_4: 
	OffRoad_15: 
	008_11: 
	000_934: 
	004_19: 
	004_20: 
	004_21: 
	004_22: 
	000_935: 
	4308: 
	4308_2: 
	001_103: 
	000_936: 
	4322: 
	Paving_3: 
	049000: 
	033000_2: 
	000000_2: 
	000_937: 
	000_938: 
	000_939: 
	000_940: 
	000_941: 
	000_942: 
	000_943: 
	000_944: 
	000_945: 
	000_946: 
	008_12: 
	049: 
	033_3: 
	000_947: 
	004_23: 
	004_24: 
	004_25: 
	004_26: 
	000_948: 
	4308_3: 
	4308_4: 
	001_104: 
	000_949: 
	4322_2: 
	Hauling_15: 
	000_950: 
	000_951: 
	000_952: 
	000_953: 
	000_954: 
	000_955: 
	000_956: 
	000_957: 
	000_958: 
	000_959: 
	000_960: 
	000_961: 
	000_962: 
	000_963: 
	000_964: 
	000_965: 
	Vendor_15: 
	000_966: 
	000_967: 
	000_968: 
	000_969: 
	000_970: 
	000_971: 
	000_972: 
	000_973: 
	000_974: 
	000_975: 
	000_976: 
	000_977: 
	000_978: 
	000_979: 
	000_980: 
	000_981: 
	Worker_15: 
	000_982: 
	000_983: 
	003_15: 
	000_984: 
	000_985: 
	000_986: 
	000_987: 
	000_988: 
	000_989: 
	000_990: 
	000_991: 
	292: 
	292_2: 
	000_992: 
	000_993: 
	292_3: 
	Total 000_10: 
	000_994: 
	003_16: 
	000_995: 
	000_996: 
	000_997: 
	000_998: 
	000_999: 
	000_1000: 
	000_1001: 
	000_1002: 
	292_4: 
	292_5: 
	000_1003: 
	000_1004: 
	292_6: 
	OffRoad_16: 
	008_13: 
	000_1005: 
	004_27: 
	004_28: 
	004_29: 
	004_30: 
	000_1006: 
	4308_5: 
	4308_6: 
	001_105: 
	000_1007: 
	4322_3: 
	Paving_4: 
	049000_2: 
	033000_3: 
	000000_3: 
	000_1008: 
	000_1009: 
	000_1010: 
	000_1011: 
	000_1012: 
	000_1013: 
	000_1014: 
	000_1015: 
	000_1016: 
	000_1017: 
	Total 008: 
	049_2: 
	033_4: 
	000_1018: 
	004_31: 
	004_32: 
	004_33: 
	004_34: 
	000_1019: 
	4308_7: 
	4308_8: 
	001_106: 
	000_1020: 
	4322_4: 
	Hauling_16: 
	000_1021: 
	000_1022: 
	000_1023: 
	000_1024: 
	000_1025: 
	000_1026: 
	000_1027: 
	000_1028: 
	000_1029: 
	000_1030: 
	000_1031: 
	000_1032: 
	000_1033: 
	000_1034: 
	000_1035: 
	000_1036: 
	Vendor_16: 
	000_1037: 
	000_1038: 
	000_1039: 
	000_1040: 
	000_1041: 
	000_1042: 
	000_1043: 
	000_1044: 
	000_1045: 
	000_1046: 
	000_1047: 
	000_1048: 
	000_1049: 
	000_1050: 
	000_1051: 
	000_1052: 
	Worker_16: 
	000_1053: 
	000_1054: 
	003_17: 
	000_1055: 
	000_1056: 
	000_1057: 
	000_1058: 
	000_1059: 
	000_1060: 
	000_1061: 
	000_1062: 
	292_7: 
	292_8: 
	000_1063: 
	000_1064: 
	292_9: 
	Total 000_11: 
	000_1065: 
	003_18: 
	000_1066: 
	000_1067: 
	000_1068: 
	000_1069: 
	000_1070: 
	000_1071: 
	000_1072: 
	000_1073: 
	292_10: 
	292_11: 
	000_1074: 
	000_1075: 
	292_12: 
	Mitigated_3: 
	023_8: 
	141_3: 
	225_3: 
	000_1076: 
	029_5: 
	004_35: 
	034_5: 
	001_107: 
	004_36: 
	006_33: 
	000_1077: 
	35079_5: 
	35079_6: 
	001_108: 
	000_1078: 
	35108_3: 
	Unmitigated_9: 
	023_9: 
	141_4: 
	225_4: 
	000_1079: 
	029_6: 
	004_37: 
	034_6: 
	001_109: 
	004_38: 
	006_34: 
	000_1080: 
	35079_7: 
	35079_8: 
	001_110: 
	000_1081: 
	35108_4: 
	NA_79: 
	NA_80: 
	NA_81: 
	NA_82: 
	NA_83: 
	NA_84: 
	NA_85: 
	NA_86: 
	NA_87: 
	NA_88: 
	NA_89: 
	NA_90: 
	NA_91: 
	NA_92: 
	NA_93: 
	NA_94: 
	Land Use_2: 
	Weekday_2: 
	Saturday_2: 
	Sunday Annual VMT Annual VMT_2: 
	24978_2: 
	Electricity Mitigated: 
	000_1082: 
	000_1083: 
	000_1084: 
	000_1085: 
	000_1086: 
	000_1087: 
	000_1088: 
	000_1089: 
	000_1090: 
	000_1091: 
	Electricity Unmitigated: 
	000_1092: 
	000_1093: 
	000_1094: 
	000_1095: 
	000_1096: 
	000_1097: 
	000_1098: 
	000_1099: 
	000_1100: 
	000_1101: 
	000_1102: 
	000_1103: 
	000_1104: 
	000_1105: 
	000_1106: 
	000_1107: 
	000_1108: 
	000_1109: 
	000_1110: 
	000_1111: 
	000_1112: 
	000_1113: 
	000_1114: 
	000_1115: 
	000_1116: 
	000_1117: 
	000_1118: 
	000_1119: 
	000_1120: 
	000_1121: 
	000_1122: 
	000_1123: 
	000_1124: 
	000_1125: 
	000_1126: 
	000_1127: 
	000_1128: 
	000_1129: 
	Total NA_4: 
	NA_95: 
	NA_96: 
	NA_97: 
	NA_98: 
	NA_99: 
	NA_100: 
	NA_101: 
	NA_102: 
	NA_103: 
	NA_104: 
	NA_105: 
	NA_106: 
	NA_107: 
	NA_108: 
	NA_109: 
	City Park_5: 
	0_6: 
	000_1130: 
	000_1131: 
	000_1132: 
	000_1133: 
	000_1134: 
	000_1135: 
	000_1136: 
	000_1137: 
	000_1138: 
	000_1139: 
	000_1140: 
	000_1141: 
	000_1142: 
	000_1143: 
	Total 000_12: 
	000_1144: 
	000_1145: 
	000_1146: 
	000_1147: 
	000_1148: 
	000_1149: 
	000_1150: 
	000_1151: 
	000_1152: 
	000_1153: 
	000_1154: 
	000_1155: 
	000_1156: 
	City Park_6: 
	0_7: 
	000_1157: 
	000_1158: 
	000_1159: 
	000_1160: 
	000_1161: 
	000_1162: 
	000_1163: 
	000_1164: 
	000_1165: 
	000_1166: 
	000_1167: 
	000_1168: 
	000_1169: 
	000_1170: 
	Total 000_13: 
	000_1171: 
	000_1172: 
	000_1173: 
	000_1174: 
	000_1175: 
	000_1176: 
	000_1177: 
	000_1178: 
	000_1179: 
	000_1180: 
	000_1181: 
	000_1182: 
	000_1183: 
	City Park_7: 
	0_8: 
	000_1184: 
	000_1185: 
	000_1186: 
	000_1187: 
	000_1188: 
	000_1189: 
	000_1190: 
	000_1191: 
	City Park_8: 
	0_9: 
	000_1192: 
	000_1193: 
	000_1194: 
	000_1195: 
	Total_7: 
	000_1196: 
	000_1197: 
	000_1198: 
	000_1199: 
	Mitigated_4: 
	000_1200: 
	000_1201: 
	000_1202: 
	000_1203: 
	000_1204: 
	000_1205: 
	000_1206: 
	000_1207: 
	000_1208: 
	000_1209: 
	000_1210: 
	000_1211: 
	000_1212: 
	000_1213: 
	Unmitigated_10: 
	000_1214: 
	000_1215: 
	000_1216: 
	000_1217: 
	000_1218: 
	000_1219: 
	000_1220: 
	000_1221: 
	000_1222: 
	000_1223: 
	000_1224: 
	000_1225: 
	000_1226: 
	000_1227: 
	NA_110: 
	NA_111: 
	NA_112: 
	NA_113: 
	NA_114: 
	NA_115: 
	NA_116: 
	NA_117: 
	NA_118: 
	NA_119: 
	NA_120: 
	NA_121: 
	NA_122: 
	NA_123: 
	NA_124: 
	NA_125: 
	000_1228: 
	000_1229: 
	000_1230: 
	000_1231: 
	000_1232: 
	000_1233: 
	000_1234: 
	000_1235: 
	000_1236: 
	000_1237: 
	000_1238: 
	000_1239: 
	000_1240: 
	000_1241: 
	000_1242: 
	000_1243: 
	000_1244: 
	000_1245: 
	000_1246: 
	000_1247: 
	000_1248: 
	000_1249: 
	Landscaping_3: 
	000_1250: 
	000_1251: 
	000_1252: 
	000_1253: 
	000_1254: 
	000_1255: 
	000_1256: 
	000_1257: 
	000_1258: 
	000_1259: 
	000_1260: 
	000_1261: 
	000_1262: 
	000_1263: 
	Total 000_14: 
	000_1264: 
	000_1265: 
	000_1266: 
	000_1267: 
	000_1268: 
	000_1269: 
	000_1270: 
	000_1271: 
	000_1272: 
	000_1273: 
	000_1274: 
	000_1275: 
	000_1276: 
	000_1277: 
	000_1278: 
	000_1279: 
	000_1280: 
	000_1281: 
	000_1282: 
	000_1283: 
	000_1284: 
	000_1285: 
	000_1286: 
	000_1287: 
	000_1288: 
	000_1289: 
	000_1290: 
	000_1291: 
	000_1292: 
	000_1293: 
	000_1294: 
	000_1295: 
	000_1296: 
	000_1297: 
	000_1298: 
	Landscaping_4: 
	000_1299: 
	000_1300: 
	000_1301: 
	000_1302: 
	000_1303: 
	000_1304: 
	000_1305: 
	000_1306: 
	000_1307: 
	000_1308: 
	000_1309: 
	000_1310: 
	000_1311: 
	000_1312: 
	Total 000_15: 
	000_1313: 
	000_1314: 
	000_1315: 
	000_1316: 
	000_1317: 
	000_1318: 
	000_1319: 
	000_1320: 
	000_1321: 
	000_1322: 
	000_1323: 
	000_1324: 
	000_1325: 
	Mitigated_5: 
	17712_5: 
	001_111: 
	000_1326: 
	17823_3: 
	Unmitigated_11: 
	17712_6: 
	001_112: 
	000_1327: 
	17823_4: 
	Total NA_5: 
	NA_126: 
	NA_127: 
	NA_128: 
	NA_129: 
	NA_130: 
	NA_131: 
	NA_132: 
	City Park_9: 
	0  548081: 
	17712_7: 
	001_113: 
	000_1328: 
	17823_5: 
	17712_8: 
	001_114: 
	000_1329: 
	17823_6: 
	City Park_10: 
	0  548081_2: 
	17712_9: 
	001_115: 
	000_1330: 
	17823_7: 
	17712_10: 
	001_116: 
	000_1331: 
	17823_8: 
	Mitigated_6: 
	080_7: 
	005_13: 
	000_1332: 
	180_3: 
	Unmitigated_12: 
	080_8: 
	005_14: 
	000_1333: 
	180_4: 
	Total NA_6: 
	NA_133: 
	NA_134: 
	NA_135: 
	NA_136: 
	NA_137: 
	NA_138: 
	NA_139: 
	City Park_11: 
	396: 
	080_9: 
	005_15: 
	000_1334: 
	180_5: 
	Total_8: 
	080_10: 
	005_16: 
	000_1335: 
	180_6: 
	City Park_12: 
	396_2: 
	080_11: 
	005_17: 
	000_1336: 
	180_7: 
	080_12: 
	005_18: 
	000_1337: 
	180_8: 
	User Defined Industrial: 
	10_2: 
	User Defined Unit: 
	2014: 
	518: 
	3931: 
	2388: 
	005_19: 
	824: 
	210: 
	1014: 
	334: 
	210_2: 
	524: 
	000_1338: 
	518860: 
	000_1339: 
	046: 
	000_1340: 
	519820: 
	Total NA_7: 
	NA_140: 
	NA_141: 
	NA_142: 
	NA_143: 
	NA_144: 
	NA_145: 
	NA_146: 
	NA_147: 
	NA_148: 
	NA_149: 
	NA_150: 
	NA_151: 
	NA_152: 
	NA_153: 
	NA_154: 
	2014_2: 
	518_2: 
	3931_2: 
	2388_2: 
	005_20: 
	349: 
	210_3: 
	539: 
	132: 
	210_4: 
	322: 
	000_1341: 
	518860_2: 
	000_1342: 
	046_2: 
	000_1343: 
	519820_2: 
	Total NA_8: 
	NA_155: 
	NA_156: 
	NA_157: 
	NA_158: 
	NA_159: 
	NA_160: 
	NA_161: 
	NA_162: 
	NA_163: 
	NA_164: 
	NA_165: 
	NA_166: 
	NA_167: 
	NA_168: 
	NA_169: 
	Area_5: 
	000_1344: 
	000_1345: 
	000_1346: 
	000_1347: 
	000_1348: 
	000_1349: 
	000_1350: 
	000_1351: 
	000_1352: 
	000_1353: 
	000_1354: 
	Energy_5: 
	000_1355: 
	000_1356: 
	000_1357: 
	000_1358: 
	000_1359: 
	000_1360: 
	000_1361: 
	000_1362: 
	000_1363: 
	000_1364: 
	000_1365: 
	Mobile_7: 
	000_1366: 
	000_1367: 
	000_1368: 
	000_1369: 
	000_1370: 
	000_1371: 
	000_1372: 
	000_1373: 
	000_1374: 
	000_1375: 
	000_1376: 
	000000_4: 
	000_1377: 
	Total 000_16: 
	000_1378: 
	000_1379: 
	000_1380: 
	000_1381: 
	000_1382: 
	000_1383: 
	000_1384: 
	000_1385: 
	000_1386: 
	000_1387: 
	000_1388: 
	000_1389: 
	000_1390: 
	Area_6: 
	000_1391: 
	000_1392: 
	000_1393: 
	000_1394: 
	000_1395: 
	000_1396: 
	000_1397: 
	000_1398: 
	000_1399: 
	000_1400: 
	000_1401: 
	Energy_6: 
	000_1402: 
	000_1403: 
	000_1404: 
	000_1405: 
	000_1406: 
	000_1407: 
	000_1408: 
	000_1409: 
	000_1410: 
	000_1411: 
	000_1412: 
	Mobile_8: 
	000_1413: 
	000_1414: 
	000_1415: 
	000_1416: 
	000_1417: 
	000_1418: 
	000_1419: 
	000_1420: 
	000_1421: 
	000_1422: 
	000_1423: 
	000000_5: 
	000_1424: 
	Total 000_17: 
	000_1425: 
	000_1426: 
	000_1427: 
	000_1428: 
	000_1429: 
	000_1430: 
	000_1431: 
	000_1432: 
	000_1433: 
	000_1434: 
	000_1435: 
	000_1436: 
	000_1437: 
	Fugitive Dust_9: 
	000_1438: 
	779: 
	000_1439: 
	331_7: 
	000_1440: 
	OffRoad_17: 
	458: 
	3555: 
	2108: 
	779004: 
	176: 
	331176: 
	176_2: 
	176_3: 
	431889: 
	041: 
	432749: 
	Total 458: 
	3555_2: 
	2108_2: 
	004_39: 
	779_2: 
	176_4: 
	955: 
	331_8: 
	176_5: 
	507: 
	431889_2: 
	041_2: 
	432749_2: 
	Hauling_17: 
	000_1441: 
	000_1442: 
	000_1443: 
	000_1444: 
	000_1445: 
	000_1446: 
	000_1447: 
	000_1448: 
	000_1449: 
	000_1450: 
	000_1451: 
	000_1452: 
	000_1453: 
	Vendor_17: 
	023_10: 
	363_2: 
	140: 
	001_117: 
	025_3: 
	013_5: 
	039_2: 
	002_31: 
	013_6: 
	015_5: 
	71464: 
	001_118: 
	71487: 
	Worker_17: 
	010_3: 
	013_7: 
	139: 
	000_1454: 
	020_25: 
	001_119: 
	020_26: 
	001_120: 
	001_121: 
	002_32: 
	15507: 
	001_122: 
	15530: 
	Total 033: 
	376: 
	279: 
	001_123: 
	045_3: 
	014_9: 
	059: 
	003_19: 
	014_10: 
	017: 
	86971: 
	002_33: 
	87017: 
	Fugitive Dust_10: 
	000_1455: 
	304: 
	000_1456: 
	129_3: 
	000_1457: 
	OffRoad_18: 
	458_2: 
	3555_3: 
	2108_3: 
	304004: 
	176_6: 
	129176: 
	176_7: 
	176_8: 
	000_1458: 
	431889_3: 
	041_3: 
	432749_3: 
	458_3: 
	3555_4: 
	2108_4: 
	004_40: 
	304_2: 
	176_9: 
	480: 
	129_4: 
	176_10: 
	305: 
	000_1459: 
	431889_4: 
	041_4: 
	432749_4: 
	Hauling_18: 
	000_1460: 
	000_1461: 
	000_1462: 
	000_1463: 
	000_1464: 
	000_1465: 
	000_1466: 
	000_1467: 
	000_1468: 
	000_1469: 
	000_1470: 
	000_1471: 
	000_1472: 
	Vendor_18: 
	023_11: 
	363_3: 
	140_2: 
	001_124: 
	025_4: 
	013_8: 
	039_3: 
	002_34: 
	013_9: 
	015_6: 
	71464_2: 
	001_125: 
	71487_2: 
	Worker_18: 
	010_4: 
	013_10: 
	139_2: 
	000_1473: 
	020_27: 
	001_126: 
	020_28: 
	001_127: 
	001_128: 
	002_35: 
	15507_2: 
	Total 033_2: 
	376_2: 
	279_2: 
	001_129: 
	045_4: 
	014_11: 
	059_2: 
	003_20: 
	014_12: 
	017_2: 
	001_130: 
	86971_2: 
	15530_2: 
	002_36: 
	87017_2: 
	OffRoad_19: 
	481: 
	003_21: 
	195: 
	195_2: 
	195_3: 
	195_4: 
	238493: 
	043: 
	239399: 
	Paving_5: 
	2349000: 
	1832000: 
	003000: 
	000_1474: 
	000_1475: 
	000_1476: 
	000_1477: 
	238493000: 
	043000: 
	000_1478: 
	481_2: 
	2349: 
	1832: 
	003_22: 
	195_5: 
	195_6: 
	195_7: 
	195_8: 
	238493_2: 
	043_2: 
	239399_2: 
	Hauling_19: 
	001_131: 
	017_3: 
	006_35: 
	000_1479: 
	058: 
	001_132: 
	059_3: 
	000_1480: 
	001_133: 
	001_134: 
	3276: 
	000_1481: 
	3277: 
	Vendor_19: 
	023_12: 
	363_4: 
	140_3: 
	001_135: 
	025_5: 
	013_11: 
	039_4: 
	002_37: 
	013_12: 
	015_7: 
	71464_3: 
	001_136: 
	71487_3: 
	Worker_19: 
	013_13: 
	017_4: 
	185: 
	000_1482: 
	026_7: 
	001_137: 
	027_3: 
	001_138: 
	001_139: 
	002_38: 
	20677: 
	Total 037: 
	397: 
	331_9: 
	001_140: 
	109: 
	015_8: 
	125_13: 
	003_23: 
	015_9: 
	018_3: 
	001_141: 
	95417: 
	20706: 
	002_39: 
	95470: 
	OffRoad_20: 
	481_3: 
	003_24: 
	195_9: 
	195_10: 
	195_11: 
	195_12: 
	238493_3: 
	043_3: 
	239399_3: 
	Paving_6: 
	2349000_2: 
	1832000_2: 
	003000_2: 
	000_1483: 
	000_1484: 
	000_1485: 
	000000_6: 
	238493000_2: 
	043000_2: 
	000_1486: 
	Total 481: 
	2349_2: 
	1832_2: 
	003_25: 
	195_13: 
	195_14: 
	195_15: 
	195_16: 
	000_1487: 
	238493_4: 
	043_4: 
	239399_4: 
	Hauling_20: 
	001_142: 
	017_5: 
	006_36: 
	000_1488: 
	058_2: 
	001_143: 
	059_4: 
	000_1489: 
	001_144: 
	001_145: 
	3276_2: 
	000_1490: 
	3277_2: 
	Vendor_20: 
	023_13: 
	363_5: 
	140_4: 
	001_146: 
	025_6: 
	013_14: 
	039_5: 
	002_40: 
	013_15: 
	015_10: 
	71464_4: 
	001_147: 
	71487_4: 
	Worker_20: 
	013_16: 
	017_6: 
	185_2: 
	000_1491: 
	026_8: 
	001_148: 
	027_4: 
	001_149: 
	001_150: 
	002_41: 
	20677_2: 
	001_151: 
	20706_2: 
	Total 037_2: 
	397_2: 
	331_10: 
	001_152: 
	109_2: 
	015_11: 
	125_14: 
	003_26: 
	015_12: 
	018_4: 
	95417_2: 
	002_42: 
	95470_2: 
	Mitigated_7: 
	000_1492: 
	000_1493: 
	000_1494: 
	000_1495: 
	000_1496: 
	000_1497: 
	000_1498: 
	000_1499: 
	000_1500: 
	000_1501: 
	000_1502: 
	000_1503: 
	000_1504: 
	Unmitigated_13: 
	000_1505: 
	000_1506: 
	000_1507: 
	000_1508: 
	000_1509: 
	000_1510: 
	000_1511: 
	000_1512: 
	000_1513: 
	000_1514: 
	000_1515: 
	000_1516: 
	000_1517: 
	NA_170: 
	NA_171: 
	NA_172: 
	NA_173: 
	NA_174: 
	NA_175: 
	NA_176: 
	NA_177: 
	NA_178: 
	NA_179: 
	NA_180: 
	NA_181: 
	NA_182: 
	NA_183: 
	NA_184: 
	NA_185: 
	Land Use_3: 
	Weekday_3: 
	Saturday_3: 
	Sunday Annual VMT Annual VMT_3: 
	000_1518: 
	000_1519: 
	000_1520: 
	000_1521: 
	000_1522: 
	000_1523: 
	000_1524: 
	000_1525: 
	000_1526: 
	000_1527: 
	000_1528: 
	000_1529: 
	000_1530: 
	000_1531: 
	000_1532: 
	000_1533: 
	000_1534: 
	000_1535: 
	000_1536: 
	000_1537: 
	000_1538: 
	000_1539: 
	000_1540: 
	000_1541: 
	000_1542: 
	000_1543: 
	000_1544: 
	Total NA_9: 
	NA_186: 
	NA_187: 
	NA_188: 
	NA_189: 
	NA_190: 
	NA_191: 
	NA_192: 
	NA_193: 
	NA_194: 
	NA_195: 
	NA_196: 
	NA_197: 
	NA_198: 
	NA_199: 
	NA_200: 
	0_10: 
	000_1545: 
	000_1546: 
	000_1547: 
	000_1548: 
	000_1549: 
	000_1550: 
	000_1551: 
	000_1552: 
	000_1553: 
	000_1554: 
	000_1555: 
	000_1556: 
	000_1557: 
	000_1558: 
	000_1559: 
	000_1560: 
	000_1561: 
	000_1562: 
	000_1563: 
	000_1564: 
	000_1565: 
	000_1566: 
	000_1567: 
	000_1568: 
	0_11: 
	000_1569: 
	000_1570: 
	000_1571: 
	000_1572: 
	000_1573: 
	000_1574: 
	000_1575: 
	000_1576: 
	000_1577: 
	000_1578: 
	000_1579: 
	000_1580: 
	Total 000_18: 
	000_1581: 
	000_1582: 
	000_1583: 
	000_1584: 
	000_1585: 
	000_1586: 
	000_1587: 
	000_1588: 
	000_1589: 
	000_1590: 
	000_1591: 
	Mitigated_8: 
	000_1592: 
	000_1593: 
	000_1594: 
	000_1595: 
	000_1596: 
	000_1597: 
	000_1598: 
	000_1599: 
	000_1600: 
	000_1601: 
	000_1602: 
	Unmitigated_14: 
	000_1603: 
	000_1604: 
	000_1605: 
	000_1606: 
	000_1607: 
	000_1608: 
	000_1609: 
	000_1610: 
	000_1611: 
	000_1612: 
	000_1613: 
	NA_201: 
	NA_202: 
	NA_203: 
	NA_204: 
	NA_205: 
	NA_206: 
	NA_207: 
	NA_208: 
	NA_209: 
	NA_210: 
	NA_211: 
	NA_212: 
	NA_213: 
	NA_214: 
	NA_215: 
	NA_216: 
	000_1614: 
	000_1615: 
	000_1616: 
	000_1617: 
	000_1618: 
	000_1619: 
	000_1620: 
	000_1621: 
	000_1622: 
	000_1623: 
	000_1624: 
	000_1625: 
	Landscaping_5: 
	000_1626: 
	000_1627: 
	000_1628: 
	000_1629: 
	000_1630: 
	000_1631: 
	000_1632: 
	000_1633: 
	000_1634: 
	000_1635: 
	000_1636: 
	Total 000_19: 
	000_1637: 
	000_1638: 
	000_1639: 
	000_1640: 
	000_1641: 
	000_1642: 
	000_1643: 
	000_1644: 
	000_1645: 
	000_1646: 
	000_1647: 
	000_1648: 
	000_1649: 
	000_1650: 
	000_1651: 
	000_1652: 
	000_1653: 
	000_1654: 
	000_1655: 
	000_1656: 
	000_1657: 
	000_1658: 
	Landscaping_6: 
	000_1659: 
	000_1660: 
	000_1661: 
	000_1662: 
	000_1663: 
	000_1664: 
	000_1665: 
	000_1666: 
	000_1667: 
	000_1668: 
	000_1669: 
	Total 000_20: 
	000_1670: 
	000_1671: 
	000_1672: 
	000_1673: 
	000_1674: 
	000_1675: 
	000_1676: 
	000_1677: 
	000_1678: 
	000_1679: 
	User Defined Industrial_2: 
	10_3: 
	User Defined Unit_2: 
	2014_3: 
	023_14: 
	141_5: 
	100_2: 
	000_1680: 
	015_13: 
	009_11: 
	024_19: 
	005_21: 
	009_12: 
	015_14: 
	000_1681: 
	16051: 
	16051_2: 
	002_43: 
	000_1682: 
	16089: 
	Total 023_3: 
	141_6: 
	100_3: 
	000_1683: 
	015_15: 
	009_13: 
	024_20: 
	005_22: 
	009_14: 
	015_16: 
	000_1684: 
	16051_3: 
	16051_4: 
	002_44: 
	000_1685: 
	16089_2: 
	2014_4: 
	023_15: 
	141_7: 
	100_4: 
	000_1686: 
	008_14: 
	009_15: 
	017_7: 
	002_45: 
	009_16: 
	011_18: 
	000_1687: 
	16051_5: 
	16051_6: 
	002_46: 
	000_1688: 
	16089_3: 
	Total 023_4: 
	141_8: 
	100_5: 
	000_1689: 
	008_15: 
	009_17: 
	017_8: 
	002_47: 
	009_18: 
	011_19: 
	000_1690: 
	16051_7: 
	16051_8: 
	002_48: 
	000_1691: 
	16089_4: 
	Area_7: 
	000_1692: 
	000_1693: 
	000_1694: 
	000_1695: 
	000_1696: 
	000_1697: 
	000_1698: 
	000_1699: 
	000_1700: 
	000_1701: 
	000_1702: 
	000_1703: 
	000_1704: 
	000_1705: 
	Energy_7: 
	000_1706: 
	000_1707: 
	000_1708: 
	000_1709: 
	000_1710: 
	000_1711: 
	000_1712: 
	000_1713: 
	000_1714: 
	000_1715: 
	000_1716: 
	000_1717: 
	000_1718: 
	000_1719: 
	Mobile_9: 
	000_1720: 
	000_1721: 
	000_1722: 
	000_1723: 
	000_1724: 
	000_1725: 
	000_1726: 
	000_1727: 
	000_1728: 
	000_1729: 
	000Waste_3: 
	000Waste_4: 
	000Waste_5: 
	000Waste_6: 
	000Waste_7: 
	000_1730: 
	000000_7: 
	000_1731: 
	000_1732: 
	000_1733: 
	000_1734: 
	000_1735: 
	000_1736: 
	000_1737: 
	000_1738: 
	000Water_3: 
	000Water_4: 
	000Water_5: 
	000Water_6: 
	000Water_7: 
	000_1739: 
	000000_8: 
	000_1740: 
	000_1741: 
	000_1742: 
	000_1743: 
	000_1744: 
	000_1745: 
	000_1746: 
	000_1747: 
	Total 000_21: 
	000_1748: 
	000_1749: 
	000_1750: 
	000_1751: 
	000_1752: 
	000_1753: 
	000_1754: 
	000_1755: 
	000_1756: 
	000_1757: 
	000_1758: 
	000_1759: 
	000_1760: 
	000_1761: 
	000_1762: 
	Area_8: 
	000_1763: 
	000_1764: 
	000_1765: 
	000_1766: 
	000_1767: 
	000_1768: 
	000_1769: 
	000_1770: 
	000_1771: 
	000_1772: 
	000_1773: 
	000_1774: 
	000_1775: 
	000_1776: 
	Energy_8: 
	000_1777: 
	000_1778: 
	000_1779: 
	000_1780: 
	000_1781: 
	000_1782: 
	000_1783: 
	000_1784: 
	000_1785: 
	000_1786: 
	000_1787: 
	000_1788: 
	000_1789: 
	000_1790: 
	Mobile_10: 
	000_1791: 
	000_1792: 
	000_1793: 
	000_1794: 
	000_1795: 
	000_1796: 
	000_1797: 
	000_1798: 
	000_1799: 
	000_1800: 
	000Waste_8: 
	000Waste_9: 
	000Waste_10: 
	000Waste_11: 
	000Waste_12: 
	000_1801: 
	000000_9: 
	000_1802: 
	000_1803: 
	000_1804: 
	000_1805: 
	000_1806: 
	000_1807: 
	000_1808: 
	000_1809: 
	000Water_8: 
	000Water_9: 
	000Water_10: 
	000Water_11: 
	000Water_12: 
	000_1810: 
	000000_10: 
	000_1811: 
	000_1812: 
	000_1813: 
	000_1814: 
	000_1815: 
	000_1816: 
	000_1817: 
	000_1818: 
	Total 000_22: 
	000_1819: 
	000_1820: 
	000_1821: 
	000_1822: 
	000_1823: 
	000_1824: 
	000_1825: 
	000_1826: 
	000_1827: 
	000_1828: 
	000_1829: 
	000_1830: 
	000_1831: 
	000_1832: 
	000_1833: 
	Fugitive Dust_11: 
	000_1834: 
	012: 
	000_1835: 
	005_23: 
	000_1836: 
	000_1837: 
	000_1838: 
	000_1839: 
	000_1840: 
	000_1841: 
	OffRoad_21: 
	007_3: 
	053: 
	032_7: 
	012000: 
	003_27: 
	005003: 
	003_28: 
	003_29: 
	000_1842: 
	5875: 
	5875_2: 
	001_153: 
	000_1843: 
	5887: 
	Total 007: 
	053_2: 
	032_8: 
	000_1844: 
	012_2: 
	003_30: 
	015_17: 
	005_24: 
	003_31: 
	008_16: 
	000_1845: 
	5875_3: 
	5875_4: 
	001_154: 
	000_1846: 
	5887_2: 
	Hauling_21: 
	000_1847: 
	000_1848: 
	000_1849: 
	000_1850: 
	000_1851: 
	000_1852: 
	000_1853: 
	000_1854: 
	000_1855: 
	000_1856: 
	000_1857: 
	000_1858: 
	000_1859: 
	000_1860: 
	000_1861: 
	000_1862: 
	Vendor_21: 
	000_1863: 
	005_25: 
	002_49: 
	000_1864: 
	000_1865: 
	000_1866: 
	001_155: 
	000_1867: 
	000_1868: 
	000_1869: 
	000_1870: 
	971: 
	971_2: 
	000_1871: 
	000_1872: 
	971_3: 
	Worker_21: 
	000_1873: 
	000_1874: 
	002_50: 
	000_1875: 
	000_1876: 
	000_1877: 
	000_1878: 
	000_1879: 
	000_1880: 
	000_1881: 
	000_1882: 
	187: 
	187_2: 
	000_1883: 
	000_1884: 
	187_3: 
	Total 000_23: 
	005_26: 
	004_41: 
	000_1885: 
	000_1886: 
	000_1887: 
	001_156: 
	000_1888: 
	000_1889: 
	000_1890: 
	000_1891: 
	1158: 
	1158_2: 
	000_1892: 
	000_1893: 
	1158_3: 
	Fugitive Dust_12: 
	000_1894: 
	005_27: 
	000_1895: 
	002_51: 
	000_1896: 
	000_1897: 
	000_1898: 
	000_1899: 
	000_1900: 
	000_1901: 
	OffRoad_22: 
	007_4: 
	053_3: 
	032_9: 
	005000: 
	003_32: 
	002003: 
	003_33: 
	003_34: 
	000_1902: 
	5875_5: 
	5875_6: 
	001_157: 
	000_1903: 
	5887_3: 
	007_5: 
	053_4: 
	032_10: 
	000_1904: 
	005_28: 
	003_35: 
	008_17: 
	002_52: 
	003_36: 
	005_29: 
	000_1905: 
	5875_7: 
	5875_8: 
	001_158: 
	000_1906: 
	5887_4: 
	Hauling_22: 
	000_1907: 
	000_1908: 
	000_1909: 
	000_1910: 
	000_1911: 
	000_1912: 
	000_1913: 
	000_1914: 
	000_1915: 
	000_1916: 
	000_1917: 
	000_1918: 
	000_1919: 
	000_1920: 
	000_1921: 
	000_1922: 
	Vendor_22: 
	000_1923: 
	005_30: 
	002_53: 
	000_1924: 
	000_1925: 
	000_1926: 
	001_159: 
	000_1927: 
	000_1928: 
	000_1929: 
	000_1930: 
	971_4: 
	971_5: 
	000_1931: 
	000_1932: 
	971_6: 
	Worker_22: 
	000_1933: 
	000_1934: 
	002_54: 
	000_1935: 
	000_1936: 
	000_1937: 
	000_1938: 
	000_1939: 
	000_1940: 
	000_1941: 
	000_1942: 
	187_4: 
	187_5: 
	000_1943: 
	000_1944: 
	187_6: 
	Total 000_24: 
	005_31: 
	004_42: 
	000_1945: 
	000_1946: 
	000_1947: 
	001_160: 
	000_1948: 
	000_1949: 
	000_1950: 
	000_1951: 
	1158_4: 
	1158_5: 
	000_1952: 
	000_1953: 
	1158_6: 
	OffRoad_23: 
	014_13: 
	000_1954: 
	006_37: 
	006_38: 
	006_39: 
	006_40: 
	000_1955: 
	6489: 
	6489_2: 
	001_161: 
	000_1956: 
	6514: 
	Paving_7: 
	070000: 
	055000: 
	000000_11: 
	000_1957: 
	000_1958: 
	000_1959: 
	000_1960: 
	000_1961: 
	000_1962: 
	000_1963: 
	000_1964: 
	000_1965: 
	000_1966: 
	014_14: 
	070: 
	055_3: 
	000_1967: 
	006_41: 
	006_42: 
	006_43: 
	006_44: 
	000_1968: 
	6489_3: 
	6489_4: 
	001_162: 
	000_1969: 
	6514_2: 
	Hauling_23: 
	000_1970: 
	001_163: 
	000_1971: 
	000_1972: 
	002_55: 
	000_1973: 
	002_56: 
	000_1974: 
	000_1975: 
	000_1976: 
	000_1977: 
	089: 
	089_2: 
	000_1978: 
	000_1979: 
	089_3: 
	Vendor_23: 
	001_164: 
	011_20: 
	004_43: 
	000_1980: 
	001_165: 
	000_1981: 
	001_166: 
	000_1982: 
	000_1983: 
	000_1984: 
	000_1985: 
	1942: 
	1942_2: 
	000_1986: 
	000_1987: 
	1942_3: 
	Worker_23: 
	000_1988: 
	001_167: 
	005_32: 
	000_1989: 
	001_168: 
	000_1990: 
	001_169: 
	000_1991: 
	000_1992: 
	000_1993: 
	000_1994: 
	498: 
	498_2: 
	000_1995: 
	000_1996: 
	499: 
	Total 001: 
	013_17: 
	009_19: 
	000_1997: 
	004_44: 
	000_1998: 
	004_45: 
	000_1999: 
	000_2000: 
	000_2001: 
	000_2002: 
	2529: 
	2529_2: 
	000_2003: 
	000_2004: 
	2530: 
	OffRoad_24: 
	014_15: 
	000_2005: 
	006_45: 
	006_46: 
	006_47: 
	006_48: 
	000_2006: 
	6489_5: 
	6489_6: 
	001_170: 
	000_2007: 
	6514_3: 
	Paving_8: 
	070000_2: 
	055000_2: 
	000000_12: 
	000_2008: 
	000_2009: 
	000_2010: 
	000_2011: 
	000_2012: 
	000_2013: 
	000_2014: 
	000_2015: 
	000_2016: 
	000_2017: 
	Total 014_2: 
	070_2: 
	055_4: 
	000_2018: 
	006_49: 
	006_50: 
	006_51: 
	006_52: 
	000_2019: 
	6489_7: 
	6489_8: 
	001_171: 
	000_2020: 
	6514_4: 
	Hauling_24: 
	000_2021: 
	001_172: 
	000_2022: 
	000_2023: 
	002_57: 
	000_2024: 
	002_58: 
	000_2025: 
	000_2026: 
	000_2027: 
	000_2028: 
	089_4: 
	089_5: 
	000_2029: 
	000_2030: 
	089_6: 
	Vendor_24: 
	001_173: 
	011_21: 
	004_46: 
	000_2031: 
	001_174: 
	000_2032: 
	001_175: 
	000_2033: 
	000_2034: 
	000_2035: 
	000_2036: 
	1942_4: 
	1942_5: 
	000_2037: 
	000_2038: 
	1942_6: 
	Worker_24: 
	000_2039: 
	001_176: 
	005_33: 
	000_2040: 
	001_177: 
	000_2041: 
	001_178: 
	000_2042: 
	000_2043: 
	000_2044: 
	000_2045: 
	498_3: 
	498_4: 
	000_2046: 
	000_2047: 
	499_2: 
	Total 001_2: 
	013_18: 
	009_20: 
	000_2048: 
	004_47: 
	000_2049: 
	004_48: 
	000_2050: 
	000_2051: 
	000_2052: 
	000_2053: 
	2529_3: 
	2529_4: 
	000_2054: 
	000_2055: 
	2530_2: 
	Mitigated_9: 
	000_2056: 
	000_2057: 
	000_2058: 
	000_2059: 
	000_2060: 
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	000_2062: 
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	000_2065: 
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	000_2067: 
	000_2068: 
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	000_2070: 
	000_2071: 
	Unmitigated_15: 
	000_2072: 
	000_2073: 
	000_2074: 
	000_2075: 
	000_2076: 
	000_2077: 
	000_2078: 
	000_2079: 
	000_2080: 
	000_2081: 
	000_2082: 
	000_2083: 
	000_2084: 
	000_2085: 
	000_2086: 
	000_2087: 
	NA_217: 
	NA_218: 
	NA_219: 
	NA_220: 
	NA_221: 
	NA_222: 
	NA_223: 
	NA_224: 
	NA_225: 
	NA_226: 
	NA_227: 
	NA_228: 
	NA_229: 
	NA_230: 
	NA_231: 
	NA_232: 
	Land Use_4: 
	Weekday_4: 
	Saturday_4: 
	Sunday Annual VMT Annual VMT_4: 
	000_2088: 
	000_2089: 
	000_2090: 
	Electricity Mitigated_2: 
	000_2091: 
	000_2092: 
	000_2093: 
	000_2094: 
	000_2095: 
	000_2096: 
	000_2097: 
	000_2098: 
	000_2099: 
	000_2100: 
	Electricity Unmitigated_2: 
	000_2101: 
	000_2102: 
	000_2103: 
	000_2104: 
	000_2105: 
	000_2106: 
	000_2107: 
	000_2108: 
	000_2109: 
	000_2110: 
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	000_2112: 
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	000_2114: 
	000_2115: 
	000_2116: 
	000_2117: 
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	000_2119: 
	000_2120: 
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	000_2123: 
	000_2124: 
	000_2125: 
	000_2126: 
	000_2127: 
	000_2128: 
	000_2129: 
	000_2130: 
	000_2131: 
	000_2132: 
	000_2133: 
	000_2134: 
	000_2135: 
	000_2136: 
	000_2137: 
	000_2138: 
	Total NA_10: 
	NA_233: 
	NA_234: 
	NA_235: 
	NA_236: 
	NA_237: 
	NA_238: 
	NA_239: 
	NA_240: 
	NA_241: 
	NA_242: 
	NA_243: 
	NA_244: 
	NA_245: 
	NA_246: 
	NA_247: 
	0_12: 
	000_2139: 
	000_2140: 
	000_2141: 
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	000_2143: 
	000_2144: 
	000_2145: 
	000_2146: 
	000_2147: 
	000_2148: 
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	Total 000_25: 
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	000_2157: 
	000_2158: 
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	000_2160: 
	000_2161: 
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	000_2163: 
	000_2164: 
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	0_13: 
	000_2166: 
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	000_2171: 
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	Total 000_26: 
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	000_2191: 
	000_2192: 
	0_14: 
	000_2193: 
	000_2194: 
	000_2195: 
	000_2196: 
	000_2197: 
	000_2198: 
	000_2199: 
	000_2200: 
	0_15: 
	000_2201: 
	000_2202: 
	000_2203: 
	000_2204: 
	Total_9: 
	000_2205: 
	000_2206: 
	000_2207: 
	000_2208: 
	Mitigated_10: 
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	000_2210: 
	000_2211: 
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	Unmitigated_16: 
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	000_2227: 
	000_2228: 
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	000_2230: 
	000_2231: 
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	000_2233: 
	000_2234: 
	000_2235: 
	000_2236: 
	NA_248: 
	NA_249: 
	NA_250: 
	NA_251: 
	NA_252: 
	NA_253: 
	NA_254: 
	NA_255: 
	NA_256: 
	NA_257: 
	NA_258: 
	NA_259: 
	NA_260: 
	NA_261: 
	NA_262: 
	NA_263: 
	000_2237: 
	000_2238: 
	000_2239: 
	000_2240: 
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	000_2242: 
	000_2243: 
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	000_2245: 
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	000_2250: 
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	000_2252: 
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	Landscaping_7: 
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	000_2268: 
	000_2269: 
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	Total 000_28: 
	000_2322: 
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