
 
 
 

     

TO: Thomas Howard 
Executive Director 
State Water Resources Control Board 
 
 
 

FROM: Patty Z. Kouyoumdjian 
Executive Officer 
LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD 
 

DATE: June 26, 2015 
 

SUBJECT: REQUEST FOR STATE WATER BOARD APPROVAL – BASIN PLAN 
AMENDMENT TO REMOVE THE MUNICIPAL AND DOMESTIC SUPPLY 
(MUN) BENEFICIAL USE DESIGNATION FROM CERTAIN GROUND WATERS 
BENEATH NAVAL AIR WEAPONS STATION CHINA LAKE 

 

The Lahontan Regional Water Quality Control Board (Lahontan Water Board) is 
submitting a Water Quality Control Plan (Basin Plan) amendment for the China Lake 
Naval Weapons Station to the State Water Board for their consideration.  U.S. 
Environmental Protection Agency review of this amendment is not required because the 
change is limited to beneficial uses of groundwater.   
 
On February 11, 2015, the Lahontan Water Board adopted Resolution R6V-2015-0005 
(attached as a link) to amend the Basin Plan for the Lahontan Region to remove 
municipal and domestic supply (MUN) beneficial use designation from certain ground 
waters beneath Naval Air Weapons Station China Lake (NAWS China Lake), located in 
Kern, Inyo, and San Bernardino Counties. Certain ground waters beneath NAWS China 
Lake are not suitable for MUN use, including drinking, because they contain naturally 
high concentrations of total dissolved solids, arsenic and other inorganic compounds. 
The primary reason to remove MUN use is in response to a request by the Navy to aid 
in its groundwater remediation efforts at NAWS China Lake. 
 
The final Basin Plan amendment language is included in the resolution and will not be 
implemented, in whole or in part, through a statewide general permit. This Basin Plan 
amendment accomplishes one performance measure for the Lahontan Water Board 
Basin TMDL/Planning Unit – the removal of MUN use at NAWS China Lake proposed 
as a Basin Plan amendment action for FY 14-15.  
 
The Regional Water Board finds that the Basin Plan amendment does not have 
scientific elements requiring independent, external scientific peer review in accordance 
with Health and Safety Code section 57004 because the conclusion that removal of 



Tomas Howard - 2 - June 26, 2015 
 
 

MUN use in ground waters that are naturally high in inorganic compounds is consistent 
with State Water Board “Sources of Drinking Water Policy,” (State Water Resources 
Control Board Resolution 88-63).  (See “Unified California Environmental Protection 
Agency Policy and Guiding Principles For External Scientific Peer Review,” which states 
that additional review is not required if a new application of an adequately peer 
reviewed work product does not depart significantly from its scientific approach.)   
 
I request State Water Board approval of the Basin Plan amendment as soon as 
possible. Please direct any interested party to the Lahontan Water Board Basin Plan 
Amendment web page for additional information: 
http://www.waterboards.ca.gov/rwqcb6/water_issues/programs/basin_plan/index.shtml 
in the section “Other Basin Plan Amendments Under Development.” 
 
At the appropriate time, Lahontan Water Board staff will send a Notice of Opportunity for 
Public Comment (Notice) for noticing by the State Water Board Clerk.  
 
The Lahontan Water Board staff contact for the Basin Plan amendment is Rich Booth at 
530-542-5574 or email at richard.booth@waterboards.ca.gov. The Lahontan Water 
Board attorney is Kim Niemeyer at (916) 341-5547 or email at 
kim.niemeyer@waterboads.ca.gov.  

Appropriate links: 
 

Lahontan Water Board signed Resolution No. R6V-2015-0005 
http://www.waterboards.ca.gov/lahontan/board_decisions/adopted_orders/2015/d
ocs/r6v_2015_0005.pdf 

 
Staff Report and Certified Substitute Environmental Documentation 
http://www.waterboards.ca.gov/rwqcb6/water_issues/programs/basin_plan/docs/
china_lake_sr012215.pdf 

 
Enclosure: 
 

CD containing the China Lake MUN Use De-designation Basin Plan Amendment 
administrative record.  

 
cc:  
Vicky Whitney, DWQ, Deputy Director 
Rik Rasmussen, DWQ, Chief of the TMDL Section  
Shahla Farahnak, DWQ, Groundwater Quality Branch, Assistant Deputy Director  
Zane Poulson, DWQ, Chief of Inland Planning Standards and Implementation Unit 
Courtney Tyler, DWQ, Regional Board Liaison 
Kim Niemeyer, Regional Board Attorney 
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1

CEQA Scoping 

meeting

May 2013 - noticing

Email transmitting a public notice and a mailing list April 22, 2013 Email with two attachments printed

2

CEQA Scoping 

meeting

May 2013 - noticing

Public notice for the May 9, 2013 CEQA Scoping Meeting in Ridgecrest April 22, 2013 2-page attachment printed

4

CEQA Scoping 

meeting

May 2013 - noticing

Mailing list for the May 9, 2013 CEQA Scoping Meeting in Ridgecrest April 22, 2013 2-page attachment printed

6

CEQA Scoping 

meeting

May 2013 - noticing

Screen shots from Lahontan Water Board webpages showing Public 

Notice locations
April 23, 2013 2-page document printed

9

CEQA Scoping 

meeting

May 2013

May 9, 2013 CEQA Scoping Meeting PowerPoint with notes May 9, 2013 17-page document printed

24

CEQA Scoping 

meeting

May 2013

May 9, 2013 CEQA Scoping Meeting sign-in sheet May 9, 2013 1-page document printed

25

CEQA Scoping 

meeting

May 2013

May 9, 2013 CEQA Scoping meeting blank speaker card May 9, 2013 1-page document printed

26

Newspaper articles 

on May 2013 CEQA 

Scoping meeting

Ridgecrest Daily Independent article on the May 9, 2013 CEQA 

Scoping meeting
May 10, 2013 2-page document printed

28

Newspaper articles 

on May 2013 CEQA 

Scoping meeting

Rocketeer II article on the May 9, 2013 CEQA Scoping meeting May 10, 2013 2-page document printed
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30 mailing lists Navy's mailing lists October 9, 2012 multiple-page document no

45 mailing lists County Clerks mailing list May 1, 2013 1-page document printed

46 mailing lists Mailing list April 1, 2013 3-page document printed

50 lyris lists China Lake lyris list February 11, 2015 1-page document printed

52 lyris lists Basin Planning lyris list February 11, 2015 9-page document printed

66 lyris lists Triennial Review lyris list February 11, 2015 6-page document printed

76

comments on 

Technical 

Justification Report

Comment Resolution to Lahontan RWQCB Agency Comments on the 

Navy's Proposed Amendment to Remove Municipal and Domestic 

Supply Beneficial Use Designation of Groundwater in Salt Wells Valley 

and Shallow Groundwater in Eastern Indian Wells Valley, Naval Air 

Weapons Station, China Lake, Kern County, California

May 25, 2012 11-page document printed

88

comments on 

Technical 

Justification Report

Responses to Restoration Advisory Board Comments on the Technical 

Justification for Beneficial Use Changes for Groundwater in Salt Wells 

Valley and Shallow Groundwater in Eastern Indian Wells Valley, Naval 

Air Weapons Station, China Lake, California

August 15, 2012 5-page document printed

93

comments on 

Technical 

Justification Report

Technical Justification for Beneficial Use Changes for Groundwater in 

Salt Wells Valley and Shallow Groundwater in Eastern Indian Wells 

Valley, Naval Air Weapons Station, China Lake, San Bernardino, Kern, 

and Inyo Counties (Technical Justification Report approval letter from 

Lahontan Water Board)

January 28, 2013 1-page document printed
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95
Comments from 

agencies - Fall 2012

"Proposed Basin Plan Amendment to Remove the MUN Beneficial Use 

Designation from Salt Wells Valley and Shallow Groundwater in 

Eastern Indian Wells Valley at NAWS China Lake, California" from 

NAWS China Lake Restoration Advisory Board (Lee Sutton) to 

Lahontan Water Board (Richard Booth), in support

September 7, 2012 2-page document printed

97
Comments from 

agencies - Fall 2012

"Proposed Basin Plan Amendment to Remove the MUN Beneficial Use 

Designation from Salt Wells Valley and Shallow Groundwater in 

Eastern Indian Wells Valley at NAWS China Lake" from Indian Wells 

Valley Cooperative Groundwater Management Group (Don Zdeba) to 

Lahontan Water Board (Richard Booth), in support

September 21, 2012 2-page document printed

99
Comments from 

agencies - Fall 2012

"Draft Technical Justification for Beneficial Use Changes for 

Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 

Indian Wells Valley" from California Department of Toxics Substances 

Control, (Danny Domingo) to Lahontan Water Board (Richard Booth), in 

support

September 28, 2012 3-page document printed

102
Comments from 

agencies - Fall 2012

"Proposed Basin Plan Amendment to Remove the MUN Beneficial Use 

Designation from Salt Wells Valley and Shallow Groundwater in 

Eastern Indian Wells Valley at NAWS China Lake" from Indian Wells 

Valley Water District (Don Zdeba) to Lahontan Water Board (Richard 

Booth), in support

October 10, 2012 2-page document printed
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104

Navy comments on 

Lahontan Water 

Board draft staff 

reports

Email transmitting Navy comments on June 2014 Lahontan Water 

Board draft staff report
June 19, 2014 Email printed

106

Navy comments on 

Lahontan Water 

Board draft staff 

reports

Navy comments on June 2014 Lahontan Water Board draft staff report June 19, 2014 23-page document printed

128

Navy comments on 

Lahontan Water 

Board draft staff 

reports

Email transmitting Navy comments on November 2014 Lahontan Water 

Board draft staff report
November 26, 2014 Email printed

130

Navy comments on 

Lahontan Water 

Board draft staff 

reports

Navy comments on November 2014 Lahontan Water Board draft staff 

report
November 26, 2014 17-page document printed
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147

November 2014 

request for 

comments on draft 

amendment and 

staff report

Email transmitting notice, amendment, and draft staff report November 26, 2014 Email with three attachments printed

148

November 2014 

request for 

comments on draft 

amendment and 

staff report

Notice for Opportunity to Comment November 26, 2014 1-page document printed

150

November 2014 

request for 

comments on draft 

amendment and 

staff report

Proposed Amendment November 26, 2014 2-page document printed

152

November 2014 

request for 

comments on draft 

amendment and 

staff report

draft Lahontan Water Board staff report November 26, 2014 33-page document printed

185
Consideration of 

AGR beneficial use

Email - Evaluation of AGR beneficial use by Lahontan Water Board 

staffer Mary Fiore-Wagner
June 5, 2013 Email printed

187
Consideration of 

AGR beneficial use

Documents to support evaluation of AGR beneficial use by Lahontan 

Water Board staffer Mary Fiore-Wagner
June 5, 2013 10-page document printed

197
Minutes to Navy 

meetings
Navy April 2012 Restoration Advisory Board meeting minutes April 18, 2012 7-page document printed

205
Minutes to Navy 

meetings
Navy Aug 2012 Remedial Project Managers meeting minutes August 15, 2012 11-page document printed
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216

Evaluations of 

designation 

boundary

Email discussion to revise designation boundary July 16, 2014 Email with one attachment printed

218

Evaluations of 

designation 

boundary

Map for discussion to revise designation boundary July 16, 2014 map printed

219

Evaluations of 

designation 

boundary

Email discussion with Lahontan Water Board staff to revise designation 

boundary
October 24, 2014 Email with one attachment printed

222

Evaluations of 

designation 

boundary

Map for Lahontan Water Board staff discussion to revise designation 

boundary
October 24, 2014 map printed

223

Evaluations of 

designation 

boundary

Email transmitting minutes of meeting with Navy and Lahontan Water 

Board staff to revise the designation boundary
October 30, 2014 Email with three attachments printed

224

Evaluations of 

designation 

boundary

Minutes of meeting with Navy and Lahontan Water Board staff to revise 

the designation boundary
October 27, 2014 3-page document printed

227

Evaluations of 

designation 

boundary

Map for meeting with Navy and Lahontan Water Board staff to revise 

the designation boundary
October 27, 2014 1-page document printed

228

Evaluations of 

designation 

boundary

Map for meeting with Navy and Lahontan Water Board staff to revise 

the designation boundary
October 27, 2014 1-page document printed

229 Reports
Basewide Hydrogeologic Characterization Case Study: Naval Air 

Weapons Stations China Lake (USEPA)
- 33-page document printed

255 Reports Basewide Hydrogeological Characterization (Tetra Tech EM Inc) January 31, 2003 multiple-page document no

939 Reports

Executive Summary for "Pilot Testing of Zero Liquid Discharge 

Technologies Using Brackish Groundwater for Inland Desert 

Communities" by Carollo for the Indian Wells Valley Water District

May 1, 2010 6-page document printed
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945 Reports

Final Technical Justification for Beneficial Use Changes for 

Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 

Indian Wells Valley, Naval Air Weapons Station, China Lake, California 

("Technical Justification Report" by TriEcoTt for the Navy)

February 12, 2013 multiple-page document no

1125
Lahontan Water 

Board staff report

Final, signed Lahontan Water Board staff report (Substitute 

Environmental Document with Environmental Checklist)
February 11, 2015 33-page document printed

1158
Lahontan Board 

meeting - Feb 2015
February 11, 2015 Lahontan Water Board meeting agenda February 11, 2015 7-page document printed

1165
Lahontan Board 

meeting - Feb 2015

February 11, 2015 Lahontan Water Board meeting - China Lake 

agenda item
February 11, 2015 54-page document printed

1219
Lahontan Board 

meeting - Feb 2015

February 11, 2015 Lahontan Water Board meeting - China Lake 

agenda item (late addition)
February 11, 2015 3-page document printed

1222
Lahontan Board 

meeting - Feb 2015

Signed Resolution R6V-201500005 adopting the Basin Plan 

Amendment to Remove the Municipal and Domestic Supply (MUN) 

Beneficial Use Designation from Certain Ground Waters Beneath Naval 

Air Weapons Station China Lake, Kern, Inyo, and San Bernardino 

Counties

February 11, 2015 5-page document printed

separate

file on CD

CEQA Scoping 

meeting

May 2013

Audio file of the May 9, 2013 CEQA Scoping meeting May 9, 2013 -
not

applicable
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From: Fiore-Wagner, Mary@Waterboards
To: Wike, Amber@Waterboards
Cc: Minsky, Kathy@Waterboards; Booth, Richard@Waterboards; Pacheco, Omar@Waterboards
Subject: Request to mail Public Notice
Date: Monday, April 22, 2013 4:50:17 PM
Attachments: public_notice_NAWS_China Lake.04.22.2013.pdf

mail list_china lake_scoping.xls

Amber,
Please send the attached public notice (pdf file) to the contacts on the attached mail list. There are
addresses on two worksheets in the Excel Workbook that need to be included. If there is an email
listed, it’s okay to send an email. See me if you have any questions. Thanks.
 
(I may be providing you with a few more contacts for this mail list tomorrow.)
 

Mary
 

1

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=FIORE-WAGNER, MARY@39F9D43E-BE0C-40A9-B1A4-A74C42D26104333
mailto:amber.wike@waterboards.ca.gov
mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Minsky, Kathy@Water28df9996-5a6d-4e8a-8e4b-fd2a40ea7745b39
mailto:richard.booth@waterboards.ca.gov
mailto:omar.pacheco@waterboards.ca.gov










Clerks

		Clerk		Address

		Inyo County - County  Clerk				P.O Drawer F		Independence, CA 93526

		County of Kern County Clerk				1115 Truxtun Avenue		Bakersfield, CA 93301-4639

		San Bernardino County Clerk				222 West Hospitality Lane		San Bernardino, CA 92415-0022

		City of Ridgecrest - City Clerk				100 W California Ave		Ridgecrest, CA 93555



&C&12China Lake MUN Use Dedesignation
 Basin Plan Amendment
Clerks Mail List

&L&8Pesticide BPA - Clerks
March 2011



InterestedParties

		Name		Agency/Affiliation		Email		Address

		Danny Domingo		Department of Toxic Substance Control; Site Mitigation and Brownfield Reuse Program				1515 Tollhouse Road, Clovis, CA  93611

		James McDonald, P.E.		Naval Air Weapons Station, China Lake		james.e.mcdonald@navy.mil		429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

		Mike Stoner		Naval Air Weapons Station, China Lake				429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

		John O"Gara		Naval Air Weapons Station, China Lake; Head environmental Planning & Management Dept.				429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

		Michael Bloom		Naval Facilities Engineering Command - Lead Remedial Projexct Manager-Southwest Division		michael.s.bloom@navy.mil		1220 Pacific Hwy, San Diego, CA 92132

		Don Zdeba		Chair, Indian Wells Valley Coorperative Groundwater Management Group				POB 1329, Ridgecrest, CA 93555-1329

		Charlie Bauer		Kern County Environmental Health Services Department				2700 M Street, Suite 300, Bakersfield, CA 93301

		Terri S. Williams, REHS		San Bernardino County - Environmental Health Services				385 North Arrowhead Ave, San Bernardino, CA 92415

				Inyo County - Environmental Health Services				207 W. South Street, Bishop, CA 93514

		Lee Sutton		RAB Community Co-Chair				231 S. Lilac St, Ridgecrest, CA 93555

		Terry Rogers		Department of Toxic Substance Control; Site Mitigation and Brownfield Reuse Program				743 E. Burns Street, Ridgecrest, CA 93555

				Searles Lake Domestic Water Company				13217 Main St, TRONA, CA - 93562

		Patty Montenegro		Indian Wells Valley Water District				POB 1329, Ridgecrest, CA 93555-1329

		Omar Pacheco		Lahontan Regional Water Quality Control Board				14440 Civic Drive, Suite 200, Victorville, CA 92392

		Kathy Monks		Tetra Tech		kathy.monks@tetratech.com		1005 Desert Jewel Court, Reno, NV  89511

		Leroy Corlett		Indian Wells Valley Water District				1217 N. Inyo, Ridgecrest, CA 93555

		Ray Kelso		community member				2362 Lumill Street, Ridgecrest, CA 93555

		Brian Bartells						425 E. Far Vista, Ridgecrest, CA 93555

		Craig McKenzie		community member				1031 N Scott Street, Ridgecrest, CA 93555

		Sophia Merk		community member				2062 S. Mike's Trail Road, Ridgecrest CA 93555

		C



&CCEQA Scoping Mail List
China Lake NAWS - MUN Use Dedesignation

james.e.mcdonald@navy.mil

michael.s.bloom@navy.mil

kathy.monks@tetratech.com



Compatibility Report

				Compatibility Report for mail list_china lake_scoping.xls

				Run on 3/26/2013 17:48

				The following features in this workbook are not supported by earlier versions of Excel. These features may be lost or degraded when opening this workbook in an earlier version of Excel or if you save this workbook in an earlier file format.

				Minor loss of fidelity						# of occurrences		Version

				Some cells or styles in this workbook contain formatting that is not supported by the selected file format. These formats will be converted to the closest format available.						2		Excel 97-2003





Sheet1

		(c) Scoping meetings should be held in the watershed or general vicinity of where the project is

		to take place, if practicable. The board shall give notice of the time and location of the scoping

		meeting at least 10 days in advance of the meeting. Notice of a scoping meeting shall be posted

		on the board’s website and should be provided to all of the following:

		(1) Any county or city where the project is located;

		(2) Any public agency that has jurisdiction by law with respect to the project; and

		(3) Any organization or individual who has filed a written request for the notice.
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CEQA Scoping Mail List
China Lake NAWS - MUN Use Dedesignation

Name  Agency/Affiliation Email Address

Danny Domingo
Department of Toxic Substance Control; Site 
Mitigation and Brownfield Reuse Program 1515 Tollhouse Road, Clovis, CA  93611

James McDonald, P.E. Naval Air Weapons Station, China Lake james.e.mcdonald@navy.mil 429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

Mike Stoner Naval Air Weapons Station, China Lake 429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

John O"Gara
Naval Air Weapons Station, China Lake; Head 
environmental Planning & Management Dept. 429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

Michael Bloom
Naval Facilities Engineering Command - Lead 
Remedial Projexct Manager-Southwest Division michael.s.bloom@navy.mil 1220 Pacific Hwy, San Diego, CA 92132

Don Zdeba
Chair, Indian Wells Valley Coorperative 
Groundwater Management Group POB 1329, Ridgecrest, CA 93555-1329

Charlie Bauer
Kern County Environmental Health Services 
Department 2700 M Street, Suite 300, Bakersfield, CA 93301

Terri S. Williams, REHS
San Bernardino County - Environmental Health 
Services 385 North Arrowhead Ave, San Bernardino, CA 92415

Inyo County - Environmental Health Services 207 W. South Street, Bishop, CA 93514

Lee Sutton RAB Community Co-Chair 231 S. Lilac St, Ridgecrest, CA 93555

Terry Rogers
Department of Toxic Substance Control; Site 
Mitigation and Brownfield Reuse Program 743 E. Burns Street, Ridgecrest, CA 93555

Searles Lake Domestic Water Company 13217 Main St, TRONA, CA - 93562

Patty Montenegro Indian Wells Valley Water District POB 1329, Ridgecrest, CA 93555-1329

4



CEQA Scoping Mail List
China Lake NAWS - MUN Use Dedesignation

Omar Pacheco Lahontan Regional Water Quality Control Board 14440 Civic Drive, Suite 200, Victorville, CA 92392

Kathy Monks Tetra Tech kathy.monks@tetratech.com 1005 Desert Jewel Court, Reno, NV  89511

Leroy Corlett Indian Wells Valley Water District 1217 N. Inyo, Ridgecrest, CA 93555

Ray Kelso community member 2362 Lumill Street, Ridgecrest, CA 93555

Brian Bartells 425 E. Far Vista, Ridgecrest, CA 93555

Craig McKenzie community member 1031 N Scott Street, Ridgecrest, CA 93555

Sophia Merk community member 2062 S. Mike's Trail Road, Ridgecrest CA 93555

C
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Public Notice posted on Lahontan Public Page on 4/23/2013 in two separate, but related locations.
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CEQA Scoping Meeting 

 

Proposed Basin Plan Amendments 

  

Removal of Municipal and Domestic Supply 

 Beneficial Use  

for Groundwater in Salt Wells Valley and  

Shallow Groundwater in Indian Wells Valley 

 
May 9, 2013 

 

Mary Fiore-Wagner, Environmental Scientist 

Omar Pacheco, Engineering Geologist 

9
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Agenda 

1. CEQA Scoping 

– Purpose 
 

– What is the “project”? 

• MUN Beneficial Use 

• Criteria to justify MUN Use dedesignation 
 

– Possible Approaches 
 

– Identify reasonably foreseeable significant adverse 

environmental impacts 
 

2. Amendment Timeline 

2 10



Purpose of Scoping  

Solicit feedback to guide environmental analysis 

of: 

• Proposed amendments. 

 

• Potential alternatives to amendments. 

  

• Potential environmental impacts that could result 

from amendments. 

3 11



Defining the Project 

Project is: 

Basin Plan Amendment to remove the Municipal and 

Domestic Supply Beneficial Use (MUN) from portions of 

ground water basins located beneath NAWS, China 

Lake. 
 

• Indian Wells Valley– shallow, unconfined GW beneath 

the eastern portion of China Lake 

• Salt Wells Valley– portion within the NAWS, China Lake 

Boundary 

 

Proposed Amendments do not affect other designated beneficial 

uses.  

 

 

 
4 12



Background on the  

Removal of MUN Use 

• Water Quality or background studies began when the Navy began 

investigating and cleaning up contaminants in soil and groundwater. 

• The objective of these background studies were used to establish 

background concentrations of naturally occurring inorganic 

constituents in aquifer. 

• Based on these background studies results, the Navy found that 

shallow aquifer in the IWV basin and the aquifer in the SWV basin are 

impaired with high concentrations of naturally occurring arsenic and 

total dissolved solids (TDS). 

 

Based on the results of these studies, the Navy found that the 

shallow groundwater in the IWV basin and the groundwater in the 

SWV is too impaired to be used as drinking water without further 

treatment. 

5 13



MUN Beneficial Use  

Municipal and Domestic Supply (MUN) 

Beneficial Uses of waters used for community, 

military, or individual water supply systems including, 

but not limited to, drinking water supply.  

 

MUN designation applies to the Salt Wells Valley        

and the Indian Wells Valley ground water basins. 

 

6 14



Waters Not Considered 

Suitable or Potentially Suitable 

Sources of Drinking Water Policy (Resolution 88-63) 

Surface and ground waters where: 
 

a. TDS >3,000 mg/L, and not expect to supply a public water 

system, or 

 

b. Contamination by natural processes that can not be reasonably 

treated for domestic use, or 

 

c. Water source does not provide sufficient water to supply a 

single well capable of producing an average, sustained yield of 

200 gallons per day.  

7 15



Possible Approaches 

1. Adopt the MUN Use Removal as proposed in the 

Navy’s Technical Justification. 

 

2. Modify the proposed area of de-designation.  

Based on site geology and/or iso-concentrations lines. 

 

3. No Project, No Change. 
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Checklist Categories 

I. Aesthetics 

II. Agricultural Resources 

III. Air Quality 

IV. Biological Resources 

V. Cultural Resources 

VI. Geology/Soils 

VII. Hazards & Hazardous Materials 

VIII. Hydrology & Water Quality 

IX. Land Use/Planning 

X. Mineral Resources 

XI. Noise 

XII. Population/Housing 

XIII. Public Services 

XIV. Recreation 

XV. Transportation/Traffic 

XVI. Utilities/Service Systems 

XVII. Mandatory Findings of Significance 
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Potential 

Environmental Impacts 

• Desert Tortoise & Mojave Tui Chub 

  

• Water Supply to accommodate population growth 

 

• Petroglyphs 

 

• Demand for Water for future research and training needs at 

China Lake 
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Proposed  

Amendment Timeline 

1. Project scoping meeting (today). Written comments due June 10, 2013. 

 

2. Release of Substitute Environmental Documentation (draft Basin Plan 

Amendment, Staff Report, CEQA checklist) (Late Summer 2013). 

 

3. 45-day public comment period following release of documents. 

 

4. Water Board public hearing to consider adoption of proposed amendments 

& environmental document. 

 

5. State Board approval. 

 

6. Office of Administrative Law approval.  
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Lahontan Web Link: http://www.waterboards.ca.gov/Lahontan 
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Lahontan Web Link: http://www.waterboards.ca.gov/Lahontan 
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We welcome your comments 

To ensure scoping comments are considered, they must be 

received in writing at the Water Board by: 

June 10, 2013. 

 

Send comments to: 

Mary Fiore-Wagner 

Lahontan Water Board 

2501 Lake Tahoe Blvd.  

South Lake Tahoe, CA 96150 

 

Email:  mfwagner@waterboards.ca.gov 

Phone: 530.542.5425 

Website: http://www.waterboards.ca.gov/Lahontan 

14 22
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Questions/ 

CEQA Scoping Comments 
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SPEAKER CARD 

 
 (Please complete and give this card to the Regional Board staff.) 

 

May 9, 2013 
 
 
The completion of this card is voluntary.  Completion of the card assists the Regional Board staff in 
calling on speakers in an orderly process and provides accurate information.  Note:  When your name 
and/or the name of whomever you are representing is called, please go to the podium, speak directly into 
the microphone, state your name for the record and comment on the topic under discussion. 
 
 
Topic:  CEQA Scoping Meeting for Proposed Basin Plan Amendment regarding removal of the 

Municipal and Domestic Supply Beneficial Use Designation for portions of Indian Wells 
Valley and Salt Wells Valley ground water basins beneath the NAWS, China Lake 

 
Name: (PRINT name clearly)  
 
_________________________________________________________________________________ 
 
Representing: ______________________________________________________________________ 
 
 

 
 
 
 

SPEAKER CARD 
 
 

(Please complete and give this card to the Regional Board staff.) 
 

May 9, 2013 
 

 
 
The completion of this card is voluntary.  Completion of the card assists the Regional Board staff in 
calling on speakers in an orderly process and provides accurate information.  Note:  When your name 
and/or the name of whomever you are representing is called, please go to the podium, speak directly into 
the microphone, state your name for the record and comment on the topic under discussion 
 
Topic:  CEQA Scoping Meeting for Proposed Basin Plan Amendment regarding removal of the 

Municipal and Domestic Supply Beneficial Use Designation for portions of Indian Wells 
Valley and Salt Wells Valley ground water basins beneath the NAWS, China Lake 

 
Name: (PRINT name clearly) 
 
__________________________________________________________________________________ 
 
Representing: ______________________________________________________________________ 
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Groundwater issues discussed 
By Bob Smith 
Managing Editor, Rocketeer II 
A California Environmental Quality Act (CEQA) public hearing was held May 9 at 
Indian Wells Valley Water District, where fewer than 20 community members heard 
Lahontan Regional Water Quality Control Board (RWQCB) representatives discuss 
the Navy’s proposed removal of a municipal use designation from portions of water 
basins on Navy property. Specifically all groundwater in the northern portion of Salt 
Wells Valley and the shallow groundwater in the eastern portion of the Indian Wells 
Valley. 
Mary Fiore-Wagner, an environmental scientist with the Lahontan RWQCB’s Lake 
Tahoe office and Omar Pacheco, an engineering geologist with the Victorville office 
presented information on the proposal. Fiore-Wagner said, “There was a realization 
that the MUN (Municipal and Domestic Supply) designation was being applied to 
poor quality water. The rationalization may have been given the scarcity of water in 
the region; someday there might be advances in technology that could treat the 
water. 
“Economically, that is infeasible, as you expect with reverse osmosis, the disposal of 
brine is cost prohibitive,” said Fiore-Wagner. 
The de-designation will be accomplished through an amendment to the Lahontan 
RWQCB’s Basin Plan. The proposed amendment must first go through the CEQA 
process, which follows a checklist of procedures to analyze potential environmental 
impacts. The proposed amendment will be considered by the RWQCB, then if 
approved will be presented to the State Water Board and the Office of 
Administrative Law.  
Part of the process was the public hearing in Ridgecrest followed by a public review 
period with receipt of written comments due by June 10. The RWQCB staff will then 
prepare a report on the proposed Basin Plan amendment. This report will also be 
available for public review before being considered by the RWQCB at a public 
hearing. Possible decisions as a result of this amendment could be: approving the 
Navy’s request to remove the municipal use designation; modifying the proposed 
area of de-designation; or declining the Navy’s amendment request. 
Base officials believe a favorable ruling in this matter will come and the cost savings 
will be significant to the taxpayers. 
“I think everyone agrees that this water shouldn’t be held to that unreasonable 
standard,” said NAWS China Lake Commanding Officer Dennis Lazar. “ This keeps us 
from spending money on something we don’t need to. It saves taxpayer dollars.” 
CEQA requires that environmental impacts be looked at in this de-designation 
process. Concerns for local species like the desert tortoise and the Mojave Tui Chub 
fish will be taken into account, as well as cultural resources, geology or soils, 
hazards and hazardous materials, recreation, transportation or traffic, utilities, 
biological and agricultural resources. Other factors could be how the water supply 
will impact future population growth and whether it will affect the area’s protected 
petroglyphs. 
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Fiore-Wagner said the residents’ use of the Indian Wells Valley’s deeper 
groundwater would still have a municipal use designation even if the Navy’s 
proposed Basin Plan amendment is adopted. 
Fiore-Wagner indicated the change would only apply to areas within the NAWS 
China Lake boundaries and only those in the Salt Wells Valley and the eastern Indian 
Wells Valley. 
“All other uses will remain in effect and unchanged,” she said.  
Lahontan RWQCB understands the Navy’s justification in this matter, which is 
backed by the Indian Wells Valley (IWV) Water District and IWV Cooperative 
Groundwater Management Group. 
“We want to facilitate the Navy’s continued groundwater cleanup at the base,” said 
Fiore-Wagner. “If there’s no change, we may be hindering the base and cleanup 
standards would be held to a very stringent level.” 
NAWSCL Geologist Michael Stoner indicated, “The only revision to the proposal that 
could be anticipated at this point is with the possible revision to the boundary of the 
proposed area of de-designation, however, I do not expect that change after 
discussions with the Water Board.” 
Public comments may be submitted online at www.waterboards.ca.gov/Lahontan.  
Also to: Fiore-Wagner at mfwagner@waterboards.ca.gov, or to her office at 
Lahontan Water Board, 2501 Lake Tahoe Blvd., South Lake Tahoe, CA 96150. 
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NAWSCL PAO Signature

Letter 
Signed By 
Who

Title First Name Last Name Position Salutation Organization 1 Organization 2 Address 1 Address 2

PAO Marsha Lloyd Ridgecrest Branch Library 131 E. Las Flores Ave Ridgecrest, CA 93555

PAO Stacy  Cliff Trona Branch Library
82805 Mountain View, 
Room 303 Trona, CA 93562

PAO
Inyo County Free Library‐
Independence Branch 168 North Edwards Independence, CA 93526

PAO
Naval Air Warfare Center 
Weapons Division Public Affairs Office

Room 1015, Building 1
1 Administration Circle China Lake, CA 93555‐6100

PAO
News 
Director Adelman Broadcasting 731 N. Balsam St. Ridgecrest, CA 93555

PAO Allison Gatlin
Aerospace 
writer Antelope Valley Press P.O. Box 4050 Palmdale, CA 93590‐4050

PAO Bakersfield Californian P.O. Box 440 Bakersfield, CA 93302

PAO Barstow Desert Dispatch 130 Coolwater Lane Barstow, CA 92311

PAO John Watkins Daily Independent P.O. Box 1161 Ridgecrest, CA 93506

PAO Stephanie Forshee Daily Independent 224 E. Ridgecrst Blvd Ridgecrest, CA 93555

PAO Inyo Register 1180 N Main St Ste 108 Bishop CA, 93514

PAO Kern Valley Sun P.O. Box 3074 Lake Isabella, 93240

PAO Mojave Desert News 8148 California City Blvd. California City, CA 93505

PAO Chuck Mueller San Bernardino Sun 4030 N. Georgia Blvd. San Bernardino, CA 92407

PAO Victorville Daily Press P.O. Box 1389 Victorville, CA 92392

PAO Joanne  Parson Weststar Channel 12 201 E. Line Street Bishop, CA 93514

PAO San Diego Union Tribune P.O. Box 120191 San Diego, CA 92112‐0191

PAO LA Times 202 W. 1st St. Los Angeles, CA 90012
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EPA HQ_REG NAS Lemoore

Serial # Letter Signed 
By Who

Title First Name Last Name Position Salutation Organization 1 Organization 2 Address 1 Address 2 Phone Called by who Address/Name 
Validated?

Email Notes Stakeholder Group

RADM Dixon 
Smith

Mr. Enrique Manzanilla Director Mr. U.S. EPA, Region 9  Communities & Ecosystems 
Division

75 Hawthorne Street San Francisco, CA 94105 415‐947‐8704 5/14/2012 manzanilla.enrique@
epa.gov

RADM Dixon 
Smith

Ms. Kathleen  Goforth Manager Ms. U.S. EPA, Region 9 Environmental Review Office 75 Hawthorne Street, 
CED‐2

San Francisco, CA 94105 415‐947‐8021 5/14/2012 blazej.nova@epa.gov

unable to verify title and office
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EPA HQ_REG NAS Lemoore

Key
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Fed Reg_State Res Agen

Serial # Letter Signed By 
Who

Title First Name Last Name Position Salutation Organization 1 Organization 2 Address 1 Address 2 Phone Called by who Address/Name 
Validated?

Email Notes Stakeholder 
Group

Key

RADM Dixon 
Smith

Sylvia Baca Deputy Assistant Interior 
Secretary for Land and 
Minerals

Department of Interior 1849 C Street, N.W. Washington, DC 20240 (202) 208‐3100 5/14/2012 sylvia_baca@ios.
doi.gov

RADM Dixon 
Smith

Wille R. Taylor Director Dr. Department of Interior, 
Office of Environmental 
Policy and Compliance

1849 C Street, NW MS 2462 Washington, DC 20240 (202)208‐3891 5/14/2012 Willie_Taylor@ios
.doi.gov

Federal Agency 01FA

RADM Dixon 
Smith

Teri Raml District Manager BLM – California Desert 
District

22835 Calle San Juan De Los 
Lagos

Moreno Valley, CA 92553 (951) 697‐5200 5/14/2012 teri_raml@blm.g
ov

Federal Agency

Captain Dennis 
Lazar

Hector Villalobos Field Office Manager BLM – Ridgecrest Field Office  300 S. Richmond Rd. Ridgecrest, CA 93555 (760) 384‐5400 5/14/2012 hvillalo@blm.gov Federal Agency

Captain Dennis 
Lazar

Este Stifel Sr Technical Advisor BLM ‐ Central CA District 2800 Cottage Way, Suite W‐1623 Sacramento, CA 95825
(916) 978‐4614

5/14/2012 astifel@blm.gov Changed CASO to 
Central CA Disitrict

Federal Agency

RADM Dixon 
Smith

Jim Kenna State Director BLM State Office 2800 Cottage Way, Suite W‐1623  Sacramento, CA 95825‐
1886

(916) 978‐4400 5/14/2012 jabbott@blm.gov Jim Abbott is no longer 
Acting State Dir.

Federal Agency

Captain Dennis 
Lazar

Don McKernan Chairman BLM Public Lands 
Roundtable‐Ridgecrest

300 S. Richmond Rd. Ridgecrest, CA 93555 Confirmed with BLM 
Ridgecrest office

Federal Agency 03LA

RADM Dixon 
Smith

Chris Lehnertz NPS Pacific West Regional 
Director

Department of the Interior ‐ 
National Park Service

NPS Pacific West Regional Office, 
Oakland 

1111 Jackson Street, Suite 700 Oakland, CA 94607 (510) 817‐1428 5/14/2012 Chris_Lehnertz@
nps.gov

Federal Agency

RADM Dixon 
Smith

Ren Lohoefener Regional Director U.S. Fish & Wildlife Service  Pacific SW Region 2800 Cottage Way, W‐2606 Sacaramento, CA  95825 (916) 414‐6464 5/14/2012 Ren_lohoefener@
fws.gov

RADM Dixon 
Smith

Jared Blumenfeld Regonal Administrator EPA Region IX Pacific Southwest 75 Hawthorne Street  San Fransisco, CA 94123 (415) 947‐8702 5/14/2012 blumenfeld.jared
@epa.gov

RADM Dixon 
Smith

Steven  John Director EPA ‐ Region IX Southern California Field Office 600 Wilshire Blvd., Suite 1460 Los Angeles, CA 90017 (213) 244‐1804 5/14/2012 john.steven@epa.
gov

Federal Agency 02SA

RADM Dixon 
Smith

Bill  Withycombe Regional Administrator Federal Aviation 
Administration

FAA Western‐Pacific Regional 
Office

P.O. Box 92007, Room 1023 Los Angeles, CA 90009  310‐725‐3667 5/14/2012 bill.withycombe@
faa.gov

Federal Agency 01FA

RADM Dixon 
Smith

Chris Smith Support Specialist for 
Training

Federal Aviation 
Administration

Service Area Office for Western 
Terminal Operations

FAA Phoenix HUB, Phoenix‐Sky 
Harbor Intnl Airport, 3500 E. Sky 
Harbor Blvd

Phoenix, AZ 85034 602‐306‐2505 5/14/2012
Chris. 
smith@faa.gov

Bob Schimelpfening is 
retired. Secondary 
contact: Diane Flynn.

Federal Agency 01FA

RADM Dixon 
Smith

Sarah Craighead Superintendent National Park Service ‐ Death 
Valley National Park

P.O. Box 579, Hwy 190 Death Valley, CA 92328 760‐786‐3243 X 240 5/14/2012   Sarah_Craighead
@nps.gov

Federal Agency

RADM Dixon 
Smith

Frank Dean Superintendent National Parks Services 
Golden Gate National 
Recreational Area

Building 201 Fort Mason  San Fransisco, CA 94123 (415) 561‐4720 5/14/2012
Frank_Dean@nps
.gov

Federal Agency 01FA

RADM Dixon 
Smith

Gordon  Steffek Searles Valley Community 
Services Council

P.O. Box 1240 Trona, CA 93592

760-608-2381 updated

Federal Agency 08ORG

RADM Dixon 
Smith

Gregg D. Fauth Wilderness Coordinator Sequoia and Kings Canyon 
National Parks

47050 General Hwy Three Rivers, CA 93271 559‐565‐3137 5/14/2012 Gregg_Fauth@np
s.gov

Federal Agency 10I

RADM Dixon 
Smith

Colonel R. Mark Toy Los Angeles District 
Commander

U.S. Army Corp of Engineers, 
Los Angeles District

P.O. Box 2711 Los Angeles, CA 90053‐2325 (213) 452‐3921 5/14/2012 R.Mark.Toy@usa
ce.army.mill

Federal Agency 12MIL

RADM Dixon 
Smith

Steve  Landefeld Director U.S. Bureau of Economic 
Analysis

1441 L Street NW Washington, DC 20230 (202) 606‐9900 5/14/2012 Steve.Landefeld@
bea.gov

Federal Agency

RADM Dixon 
Smith

Diane Noda Field Supervisor U.S. Fish and Wildlife Service 
Ecological Services

2493 PORTOLA ROAD, SUITE B Ventura, CA 93003 (805) 644‐1766 5/14/2012 Diane_noda@fws
.gov

Federal Agency 01FA

RADM Dixon 
Smith

Ed Armenta Forest Supervisor US Forest Service ‐ Inyo 
National Forest

351 Pacu Lane, Suite 200  Bishop, CA 93514 760‐873‐2400 5/14/2012 jregelbrugge@fs.f
ed.us Replaced Jim Upchurch

Federal Agency

RADM Dixon 
Smith

Jim  Whitfield Ecosystem Manager US Forest Service ‐ Sequoia 
National Forest

1839 South Newcomb St.  Porterville, CA 93257 559‐784‐1500 x 1135 5/14/2012 jwhitfield@fs.fed.
us

Federal Agency

RADM Dixon 
Smith

Leslie Gordon Chief Communication 
Officer

US Geological Survey Menlo Park Campus, Bldg. 3 345 
Middlefield Road

Menlo Park, CA 94025 650‐329‐4006 5/14/2012 lgordon@usgs.go
v

Federal Agency

RADM Dixon 
Smith

Penelope  Shibley USDA ‐ U.S. Forest Service P.O. Box 3810 Lake Isabella, CA 93240‐
3810

760‐379‐5646  6/22/ pshibley@fs.fed.u
s new contact. Updated

Federal Agency 01FA

RADM Dixon 
Smith

Jeffrey R.  Single Regional Manager Dr. CA Dept. of Fish & Game 
Region 4

1234 Shaw Avenue Fresno, CA 93710 559‐243‐4005 5/14/2012 reg4sec@dfg.ca.g
ov

State Agency

RADM Dixon 
Smith

H.D.  Palmer Deputy Director, External 
Affairs

California Department of 
Finance

915 L Street  Sacramento, CA 95814 (916) 323‐0648 5/14/2012 hd.palmer@dof.c
a.gov

State Agency

RADM Dixon 
Smith

Mark Heckman Environmental Engineer California Department of 
Transportation

500 South Main St Bishop, CA 93514‐3423 (760) 872‐0601 5/14/2012 Mark_Heckman@
dot.ca.gov Dan Holland retired.

State Agency

RADM Dixon 
Smith

Chris Marxen Compliance Office Mgr. California Energy 
Commission

1516 Ninth St., MS‐2000 Sacramento, CA 95814 (916) 651‐0587 5/14/2012 cbruins@energy.s
tate.ca.us

State Agency 04NAG

RADM Dixon 
Smith

Scott Morgan State Clearinghouse 
Director

California State Clearing 
House

Governor's Office of Planning and 
Research

1400 Tenth Street Room 117 Sacramento, CA 95814 916‐445‐0613 5/14/2012 scott.morgan@op
r.ca.gov

State Agency

RADM Dixon 
Smith

Patty Kouyoumdjian Acting Executive Officer California Regional Water 
Quality Control Board
‐ Lahontan Regions

14440 Civic Drive, Ste. 200 Victorville, CA 92392‐2359 (760) 241‐6583 7/25/2012 pkouyoumdjian@
waterboards.ca.g
ov

Patty Kouyoumdjian is 
new Acting Ex Officer

State Agency 02SA

RADM Dixon 
Smith

Milford Wayne Donaldson State Historic Preservation 
Officer

Office of Historic 
Preservation/Dept. of Parks 
& Recs

1725 23rd Street, Suite 100 Sacramento, CA 94293‐
0001

916‐445‐7000 5/14/2012 mwdonaldson@p
arks.ca.gov 

State Agency 04NAG

RADM Dixon 
Smith

Matthew Rodriquez Secretary for 
Environmental Protection

State of California EPA 1001 I Street
P.O. Box 2815

Sacramento, CA 95812‐
0806

(916) 323‐2514 matthew.rodriqu
ez@calepa.gov

State Agency 02SA

RADM Dixon 
Smith

Curtis  Fossom Executive Officer State Of California, Land 
Commision

1000 Howe Ave. Suite 100 South Sacramento, CA 95825 (916) 574‐1900 5/14/2012 Curtis.Fossum@sl
c.ca.gov

State Agency 02SA

RADM Dixon 
Smith

James N.  Goldstene  Executive Officer California Air Resources 
Board 

1001 "I" Street
P.O. Box 2815 

Sacramento, CA 95812 (916) 322‐2990 5/14/2012 jgoldste@arb.ca.g
ov 

State Agency

RADM Dixon 
Smith

Jim Porter Public Lands Management 
Specialist

Land Management Division State Lands Commission 100 Howe Ave., Ste 100‐South Sacramento, CA 95825 916‐574‐1865 5/14/2012 Jim.Porter@slc.ca
.gov

RADM Dixon 
Smith

Dave Singleton Program Analyst Native American Heritage 
Commission

915 Capitol Mall, Room 364 Sacramento, CA 95814 916‐653‐6251 5/14/2012 ds_nshc@pacbell.
net

RADM Dixon 
Smith

Gayle Rosander Intergovernmental Review 
Coordinator

Caltrans District 9 (Inyo, 
Mono, eastern Kern 
Counties)

500 South Main St, Bishop, CA 
93514‐3423 

760‐872‐0785 5/14/2012
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LocalRegional_Agency

Serial # Letter Signed 
By Who

Title First Name Last Name Position Salutation Organization 1 Organization 
2

Address 1 Address 2 Phone Called by 
who

Address/ 
Name 

Validated?

Email Notes Stakeholder 
Group

Key

Captain 
Dennis Lazar

Ted Schade APCO/Great Basin 157 Short St. #6  Bishop, CA 93514 760‐872‐8211 
ext 233

5/14/2012 tschade@gbu
apcd.org

Local/Region
al Gov't

02SA

Captain 
Dennis Lazar

City Manager Kurt Wilson City of Ridgecrest 100 W. California Ave. Ridgecrest, CA 93555 760‐499‐5001 5/14/2012 kwilson@ridg
ecrest‐ca.gov

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Chief of Police Ron Strand City of Ridgecrest 
Police Department

100 California Avenue Ridgecrest, CA 93555‐4054 (760) 499‐
5100

5/14/2012 Local/Region
al Gov't

Captain 
Dennis Lazar

Kathleen Goss District Board 
Member

Darwin Community 
Services District

P.O. Box 9 Darwin, CA 93522 760‐876‐8313 5/14/2012 Not on the Board of 
DCSD but would still 
like to receive 
project updates

Local/Region
al Gov't

08ORG

Captain 
Dennis Lazar

Secretary Donna  Thomas Eastern Kern County 
Resource 
Conservation District

1525 N. Norma St. Suite C Ridgecrest, CA 93555 (760) 446‐
1327

5/14/2012 Local/Region
al Gov't

08ORG

Captain 
Dennis Lazar

Jonathan Becknell Great Basin Unified 
Air Pollution Control 
District

157 Short Street # 6 Bishop, CA 93514 5/14/2012 jbecknell@gb
uapcd.org

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

District Engineer Renee Morquecho Indian Wells Valley 
Water District

500 W. Ridgecrest Blvd/P.O. Box 
1329

Ridgecrest, CA 93555 760‐375‐5086 5/14/2012 Local/Region
al Gov't

Captain 
Dennis Lazar

Chairperson Marty Fortney Inyo County Board of 
Supervisors

PO Box N Independence, CA 93526 (760) 878‐
0373

5/14/2012 Local/Region
al Gov't

Captain 
Dennis Lazar

Director Moskowitz Marvin Inyo County Dept. of 
Environmental 
Health Services

P.O. Box 427 Independence, CA 93526 760‐878‐0261 5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Planning Director    Joshua Hart Inyo County Planning 
Department

P.O. Drawer L, 168 N. Edwards 
St.

Independence, CA 93526 760‐878‐0263 5/14/2012 sbirmingham
@inyocounty.
us

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

President of the 
Board of Directors

Mark Backes Indian Wells Valley 
Airport Districts

P.O. Box 634 Inyokern, CA 93527 760‐446‐4172 5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

General Manager Janet Stuebner Inyokern Community 
Services District

P.O. Box 1418 Inyokern, CA 93527 760‐377‐4708 5/14/2012 Local/Region
al Gov't

05ED

Captain 
Dennis Lazar

General Manager Don Zedba Indian Wells Valley  
Water District

P.O. Box 1329  Ridgecrest, CA 93556 760‐375‐5086 5/14/2012 dzedba@iwv
wd.com

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Vicky Furnish Environ. 
Health 
Specialist

Kern Co. 
Environmental 
Health Services, 
HazMat

2700 M Street, Suite 300 Bakersfield, CA 93301 661‐862‐8774 5/14/2012 FurnishV@co.
kern.ca.us

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Becky Napier Regional 
Planner III

Kern Council of 
Governments

1401 19th St., Ste. 300 Bakersfield, CA 93301 661‐861‐2191 5/14/2012 Local/Region
al Gov't

Captain 
Dennis Lazar

Clerk of the Board 
of Supervisors

Kathleen  Krause Kern County Board 
of Supervisors

1115 Truxtun Avenue, 5th Floor Bakersfield, CA 93301 (661) 868‐
3585

5/14/2012 Local/Region
al Gov't

Captain 
Dennis Lazar

APCO David Jones Kern County Air 
Pollution Control 
District

2700 M. Street Ste. 302 Bakersfield, CA 93301 661‐862‐5250 5/14/2012 jonesda@co.
kern.ca.us

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Fire 
Marshall/Battalion 
Chief

Benny Wofford Kern County Fire 
Department

5642 Victor Street Bakersfield, CA 93308 (661) 391‐
7081

5/14/2012 Local/Region
al Gov't
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LocalRegional_Agency

Captain 
Dennis Lazar

Director Lorelei H. Oviatt, AICP Kern County 
Planning and 
Community 
Development 
Department

2700 M Street Ste. 100 Bakersfield, CA 93301 661‐867‐8616 5/14/2012 tedj@co.kern
.ca.us

Formerly "The 
Planning Dept."

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Division 2 Director Terry Rogers Kern County Water 
Agency

743 E. Burns Street Ridgecrest, CA 93555 5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Division 5 Director Adrienne J. Mathews Kern County Water 
Agency

P.O. Box 58 Bakersfield, CA 93302‐
0058

5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Kathleen New Lone Pine Chamber 
of Commerce

PO Box 749 Lone Pine, CA 93545 760‐876‐4444 5/14/2012 info@lonepin
echamber.org

Local/Region
al Gov't

Captain 
Dennis Lazar

Oscar Hellrich Mojave Desert Air 
Quality

14306 Park Ave. Victorville, CA 92392‐2382 (760) 245‐
1661

5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Executive Director Eldon Heaston Mojave Desert Air 
Quality Management 
District

14306 Park Avenue Victorville, CA 92392 5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Interim Director Ted  James Resource 
Management Agency

2700 M Street Ste. 350 Bakersfield, CA 93301 (661) 862‐
8600

5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Safety and 
Regulatory 
Compliance 
Manager

Stephanie Meeks Ridgecrest 
Community Hospital

1081 N. China Lake Blvd.  Ridgecrest, CA 93555 760‐499‐3775 5/14/2012 s.mccaughan
@rrh.org

Local/Region
al Gov't

Captain 
Dennis Lazar

Adriana  Ledford Ridgecrest 
Community Hospital

Environmental Services 1081 N. 
China Lake Blvd.

Ridgecrest, CA 93555 760‐499‐3777 6/25/2012

updated

Local/Region
al Gov't

08ORG

Captain 
Dennis Lazar

Executive Director Raymond  Wolfe San Bernardino 
Association of 
Governments

1170 W. 3rd Street, 2nd Floor San Bernardino, CA 92410‐
1715

5/14/2012 rwolfe@sanb
ag.ca.gov

Local/Region
al Gov't

Captain 
Dennis Lazar

Corwin  Porter San Bernardino 
County 
Environmental 
Health Services

385 North Arrowhead Ave. San Bernardino, CA 92415

(909) 387‐
4608

6/21/2012

updated

Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Director of Land Use 
Services

Christine Kelly San Bernardino 
County Planning 
Division

385 North Arrowhead Ave. San Bernardino , CA 92415‐
0110

(909) 387‐
8311

5/14/2012 Local/Region
al Gov't

03LA

Captain 
Dennis Lazar

Fire Chief Mark A. Hartwig San Bernardino 
County Fire 
Department

157 W.5th St., 2nd floor  San Bernardino, Ca. 92415‐
0451 

909.387.5974  5/14/2012 Local/Region
al Gov't

Captain 
Dennis Lazar

Lee Sutton
Community Co‐Chair, 
RAB 231 S. Lilac St. Ridgecrest, CA 93555

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar

Leroy Corlett
IWV Water District 
Member, RAB 1217 North Inyo St. Ridgecrest, CA 93555

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar

Raymond  Kelso
Community Co‐Chair, 
RAB 2362 Lumill Street Ridgecrest, CA 93555

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar

David Kurdeka
Community Co‐Chair, 
RAB 425 Terry Lane Ridgecrest, CA 93555

(760) 375‐
5132

6/25/2012
davekurdeka
@verizon.net

contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
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LocalRegional_Agency

Captain 
Dennis Lazar

Craig McKenzie
Community Co‐Chair, 
RAB 1031 N. Scott St. Ridgecrest, CA 93555

6/25/2012
craigmc08@v
erizon.net

contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar

Brian Bartells 
Community Co‐Chair, 
RAB 425 E. Far Vista Ridgecrest, CA 93555

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar

Terry  Rogers 
Community Co‐Chair, 
RAB 743 E. Burns St. Ridgecrest, CA 93555

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar Michael  Bloom Navy Member, RAB 1220 Pacific Hwy San Diego, CA 92132

6/25/2012 Michael Bloom is 
new contact

Local/Region
al Gov't RAB

Captain 
Dennis Lazar

Danny  Domingo  DTSC, RAB 1515 Tollhouse Road Clovis, CA 93611

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar

Barbara  Houghton
Kern County EHSD, 
RAB  2700 M St., Ste 300 Bakersfield, CA 93301

6/25/2012
contact confirmed 
with Michael Bloom

Local/Region
al Gov't

RAB
Captain 
Dennis Lazar Omar   Pacheco Lahontan RWQCB  14440 Civic Drive, Suite 200 Victorville, CA 92392

6/25/2012 new contact per 
Michael Bloom

Captain 
Dennis Lazar Jim Paris

Vice 
President

IWV Airport Board of 
Directors P.O. Box 634 Inyokern, CA 93527

(760) 384‐
3762

5/14/2012
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RADM Dixon Smith The Honorable Jerry  Brown Governor Governor, State of California State Capitol Building, Suite 
1173

Sacramento, CA 95814 (916) 445‐2841 5/14/2012 jerry.brown
@dgs.ca.go

State Elected 06EO

RADM Dixon Smith Gavin Newsom Lieutenant Governor Lt Gov, State of Califronia State Capitol Building, Suite 
1114

Sacramento, CA 95814
(415) 963‐9240

5/14/2012 gavin@gavi
nnewsom.c

RADM Dixon Smith The Honorable Howard P. (Buck)  McKeon US Congressman Congress, House of 
Representatives

1008 W. Ave M‐14 Ste. E‐1 Palmdale, CA 93551
(202) 225‐1956

5/14/2012 bob.hauete
r@mail.ho

State Elected 06EO

RADM Dixon Smith The Honorable Connie Conway State Assemblywoman Capitol Office, Rm. 2174, State 
Capital

Sacramento, CA 94249‐0034
(916) 319‐2034

5/14/2012 dillon.gibb
ons@asm.c

State Elected 06EO

RADM Dixon Smith Romeo Agelog Senator Fuller's Sr. Field 
rep

5001 California Ave., Ste. 105 Bakersfield, CA 93309 5/14/2012 dana.culha
ne@sen.ca.

State Elected 06EO

RADM Dixon Smith The Honorable Jean Fuller State Senator California State Senate, District 
32

State Capitol, Room 3063 Sacramento, CA 95814
(916) 651‐4018

5/14/2012 State Elected 06EO

RADM Dixon Smith The Honorable Jean Fuller State Senator California State Senate, District 
32

5701 Truxtun Avenue, Suite 150 Bakersfield, CA 93309
(661) 323‐0443

5/14/2012 State Elected 06EO

RADM Dixon Smith The Honorable Shannon Grove State Assemblywoman California State Senate, District 
18

4900 Calif. Ave., Ste. 100‐B Bakersfield, CA 93309
(661) 377‐0410

5/14/2012 mbraman
@libertysta

State Elected 06EO

RADM Dixon Smith Lori Acton Assistant to Supervisor Office of District 1 Kern County 
Supervisor 

400 N. China Lake Blvd. Ridgecrest, CA 93555

(760) 384‐5829

5/14/2012 actionl@co
.kern.ca.us

Local Elected 06EO

RADM Dixon Smith The Honorable Richard  Cervantes Supervisor Inyo County P.O. Box N Independence, CA 93526
(760) 876‐4719 

5/14/2012 qtheart@y
ahoo.com

Local Elected 06EO

RADM Dixon Smith Chip Holloway Mayor Pro Tem City of Ridgecrest 100 W. California Ave. Ridgecrest, CA 93555

760‐499‐5004 

5/14/2012 hollowayc
@ridgecres
t‐ca.gov

Local Elected 06EO

RADM Dixon Smith The Honorable Jon McQuiston Supervisor Kern County District 1 1115 Truxton Bakersfield, CA 93301

(661) 868‐3650

5/14/2012   district1@
co.kern.ca.
us

Local Elected 06EO

RADM Dixon Smith The Honorable Brad Mitzelfelt Supervisor San Bernardino County Government Center, 
385 North Arrowhead Ave. 5th 
floor

San Bernardino, CA 92415‐0110

909‐387‐4830

5/14/2012 supervisor
Mitzelfelt@
sbcounty.g
ov

Brad, not Bill Local Elected 06EO

Captain Dennis 
Lazar

The Honorable Ron Carter Mayor  City of Ridgecrest 100 West California Ave. Ridgecrest, CA 93555

760‐499‐5004

5/14/2012 carterr@rid
gecrest‐
ca.gov

Local Elected 06EO

Captain Dennis 
Lazar

Steve Morgan Councilman City of Ridgecrest 100 W. California Ave. Ridgecrest, CA 93555

760‐499‐5004

5/14/2012 morgans@r
idgecrest‐
ca.gov

Local Elected 06EO

Captain Dennis 
Lazar

Jason Patin Councilman City of Ridgecrest 100 W. California Ave. Ridgecrest, CA 93555

760‐499‐5004

5/14/2012 jpatin@ridg
ecrest‐
ca.gov

Local Elected 06EO

Captain Dennis 
Lazar

Jerry  Taylor Vice Mayor City of Ridgecrest 100 W. California Ave. Ridgecrest, CA 93555

760‐499‐5044

5/14/2012 jerry.taylor
@ridgecres
t‐ca.gov

Local Elected 06EO

RADM Dixon Smith Susan Cash Supervisor Inyo County Board of 
Supervisors

P.O. Box N Independence, CA 93526
760‐878‐0373

5/14/2012

Captain Dennis 
Lazar

Marty Fortney Chairperson Inyo County Board of 
Supervisors

P.O. Box N Independence, CA 93526
760‐878‐0373

5/14/2012 added
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Captain 
Dennis Lazar Colleen McIsaac

Agricultural Industries 
Incorporated P.O. Box 1076 W. Sacramento, CA 95691 916‐372‐5595 5/14/2012 agindust@f‐a‐r‐m.com

Updated contact name 
(new president) Farms and Ranches 11ND

Captain 
Dennis Lazar Ben Pendergrass

Legislative 
Director American Horse Council Inc. 1616 H St. NW, 7th Floor Washington, DC 20006‐4903 5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar Robin Lohnes

American Horse Protection 
Association

1000 29th Street NW, Ste. T‐
1000 Washington, DC 20007 5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar

George  Berrier

American Mustang and Burro 
Association P.O. Box 608 Greenwood, DE 19950 5/14/2012

Address used in scoping 
was incorrect and letter 
was returned. Address 
corrected. Horse and Burro 08ORG

Captain 
Dennis Lazar L. Negri American Mustang Association 8713 E. Ave. J Lancaster, CA 93535‐8434

Cannot locate information 
online, phone # listed 
online but no answer. Left 
message for Janice Fisher Horse and Burro 08ORG

Captain 
Dennis Lazar Ellen  Nelson

American Mustang Association 
and Registry P.O. Box 850906 Mesquite, TX 75185‐0906 5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar Steve Stewart

Anheuser Busch C/O Cabin Bar 
Ranch P.O. Box 3 Olancha, CA 93549

Cannot locate information 
online to verify, no phone 
number listed Farms and Ranches 11ND

Captain 
Dennis Lazar

Bakersfield Service Center 
PG&E 4101 Wible Road Bakersfield, CA 93313 5/14/2012

Address used in scoping 
was incorrect and letter 
was returned. Address 
corrected. Energy Utility/Developer 11ND

Captain 
Dennis Lazar Board President Big Pine Chamber of Commerce P.O. Box 23 Big Pine, CA 93513‐0023 760‐938‐2114 bigpine03@cebridge.net

Cannot locate information 
online, phone # is invalid Business 08ORG

Captain 
Dennis Lazar

Executive 
Director Bishop Chamber of Commerce 690 N. Main Street Bishop , CA 93514 5/14/2012 Business 08ORG

Captain 
Dennis Lazar

Will Travers
Born Free USA P.O. Box 22505 Sacramento, CA 95822 5/14/2012 Horse and Burro 07SIG

Captain 
Dennis Lazar Bob Benbow BRIGGS Corporation P.O. Box 668 Trona, CA 93562 5/14/2012 Business 11ND
Captain 
Dennis Lazar Benjamin J. Licari BRIGGS Corporation P.O. Box 668 Trona, CA 93562 5/14/2012 Business 11ND
Captain 
Dennis Lazar Elaine Mead Owner Brown Road Hay and Grain, Inc. 7611 Brown Road Inyokern, CA 93527 (760) 377‐4316 5/14/2012 Business

Captain 
Dennis Lazar

Burro Rescue‐Rehab‐
Relocations‐ ONUS 15616 W. Sterling Rd. Cheney, WA 99004

Cannot locate information 
online, phone # is invalid Horse and Burro 08ORG

Captain 
Dennis Lazar John Stewart

Natural 
Resources 
Consultant

California Association of 4 
Wheel Drive Clubs 8120 36th Street Sacramento, CA 95824 5/14/2012 added NGO

Captain 
Dennis Lazar Jane  Williams

California Community Against 
Toxics P.O. Box 845 Rosamond, CA 93560 5/14/2012 Environmental 07SIG

Captain 
Dennis Lazar

Gerald Secundy California Council for 
Environmental & Economic 
Balance 100 Spear St. Ste. 805 San Fransisco, CA 94105 5/14/2012 Environmental 07SIG

Captain 
Dennis Lazar Emily Rush CALPIRG 1107 9TH ST. #601 Sacramento , CA 95814‐3611 5/14/2012 Environmental 02SA
Captain 
Dennis Lazar Cindy Brickner Caracole Soaring 22560 Airport Way California City, CA 93505 5/14/2012 cindyb@caracole‐soaring.com added Individual
Captain 
Dennis Lazar Pete  Carey Carey Ranch WHB Sanctuary P.O. Box 1892 Alturas, CA 96101 530 233-2517 updated Farms and Ranches 07SIG
Captain 
Dennis Lazar Kierán  Suckling

Executive 
Director Center for Biological Diversity P.O. Box 710 Tucson, AZ 85702‐0710

1‐(866) 357‐
3349 5/14/2012 added

Captain 
Dennis Lazar

Ileene  Anderson

Biologist and 
Public Lands 
Deserts Director Center for Biological Diversity

PMB 447, 8033 Sunset Blvd.
Los Angeles, CA 90046‐2401 (323) 654.5943 5/14/2012 added

Captain 
Dennis Lazar

Center for Community Action 
and Environmental Justice 7701 Mission Blvd. Jurupa Valley, CA 92509 5/14/2012    Environmental 07SIG

Captain 
Dennis Lazar Matt Coolidge Director

Center for Land Use and 
Interpretation 9331 Venice Blvd. Culver City, CA 90232 (310) 839‐5722 5/14/2012 info@clui.org Community Organization

Captain 
Dennis Lazar Pat  Knapik Cerro Coso Community College 3000 College Heights Blvd. Ridgecrest, CA 93555 5/14/2012 Science and Education 05ED
Captain 
Dennis Lazar

Olivia Jacobs President
Clearwater Group Inc. 229 Tewksbury Ave. Point Richmond, CA 94801‐3829 5/14/2012 Business 07SIG

Captain 
Dennis Lazar Chris Ellis Site Manager Coso Operating Company LLC P.O. Box 1690 Inyokern, CA 93527 5/14/2012
Captain 
Dennis Lazar

Kathleen and 
Robert Hayden

Coyote Canyon Caballos d'Anza 
Inc P.O. Box 236 Santa Ysabel, CA 92070 5/14/2012 CCCDA@znet.com added NGO

Captain 
Dennis Lazar Michael Bizon

Darwin Community Services 
District (DCSD) 121 S.W. 1st St, P.O. Box 11 Darwin, CA 93522 760‐876‐5065 5/14/2012 added Local
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Captain 
Dennis Lazar Michael Laemmte

Darwin Community Services 
District (DCSD) 121 S.W. 1st St, P.O. Box 11 Darwin, CA 93522 760‐876‐5065 5/14/2012 mlaemmle@hughes.net added Local

Captain 
Dennis Lazar Patricia Laemmte

Darwin Community Services 
District (DCSD) 121 S.W. 1st St, P.O. Box 11 Darwin, CA 93522 760‐876‐5065 5/14/2012 palaemmle@hughes.net added Local

Captain 
Dennis Lazar Jamie

Rappaport 
Clark President Defenders of Wildlife 1130 17th Street, NW Washington, DC 20036

1‐800‐385‐
9712 5/14/2012 added

Captain 
Dennis Lazar

Kim Delfino

California 
Program 
Director Defenders of Wildlife 1303 J Street, Suite 270 Sacramento, CA 95814

(916) 313‐
5800 5/14/2012 defenders@mail.defenders.org added

Captain 
Dennis Lazar

Fon Duke DoD Coordinator
Desert Managers Group

c/o Mojave Desert Ecosystem 
Program 2701 Barstow Road Barstow, CA 92311 760‐252‐6160 5/14/2012 Community Organization

Captain 
Dennis Lazar Gerry Goss Director Desert Survivors PO. Box 20991 Oakland, 94620‐0991 5/14/2012 president@desert‐survivors.org Community Organization
Captain 
Dennis Lazar Donna C. Thomas President

Eastern Kern County Resource 
Conservation District 300 South Richmond Road Ridgecrest, CA 93555 760‐384‐5477 5/14/2012 added NGO

Captain 
Dennis Lazar

Eric Holst Managing 
Director of the 
Center for 
Conservation 
Incentives Environmental Defense Fund

1107 9th Street, Suite 1070 Sacramento, CA 95814

5/14/2012 Environmental 01FA
Captain 
Dennis Lazar Greg  Halsey Epsilon Systems Solutions, Inc. 901 N. Heritage Drive, Ste. 204 Ridgecrest, CA 93555 5/14/2012 ghalsey@epsilonsystems.com On project team Business 10I
Captain 
Dennis Lazar Stephanie Hebert Epsilon Systems Solutions, Inc. 901 N. Heritage Drive, Ste. 204 Ridgecrest, CA 93555 5/14/2012 sherbert@epsilonsysems.com Business 10I
Captain 
Dennis Lazar Jeanette Wiknich Exchange Club P.O. Box 558 Ridgecrest, CA 93555 5/14/2012 Community Organization

09Medi
a

Captain 
Dennis Lazar Judy Cady Friends of the Mustang

P.O. Box 2771

Grand Junction, CO 81505 5/14/2012 Horse and Burro 08ORG
Captain 
Dennis Lazar David Stowell Geothermal Properties, Inc. 55 Brookville Rd. Glen Head, NY 11545 5/14/2012 Energy Utility/Developer 08ORG

Captain 
Dennis Lazar Michael Worley Glamis Company P.O. Box B Randsburg, CA 93554

Cannot locate information 
online or a phone number; 
postcard for scoping was 
returned Business 08ORG

Captain 
Dennis Lazar Francois Boo Global Security.Org

300 S. Washington St. Ste. B‐
100 Alexandria, CA 22314 760‐548‐2700 5/14/2012 Business 10I

Captain 
Dennis Lazar

Tracy McGonigle
Hooved Animal Humane Society

10804 McConnell Road Woodstock, IL 60098
5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar Cathy Barcomb

Humane Equine Rescue and 
Development Society 15640 Sylverster Rd. Reno, NV 895112

Cannot locate information 
online or a phone number Horse and Burro 08ORG

Captain 
Dennis Lazar

Wayne  Pacelle President
Humane Society of the U.S. 2100 L. Street N.W. Washington, DC 20037 5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar

Sharon Avey Independence Chamber of 
Commerce P.O. Box 397 Independence , CA 93526 760‐878‐0084 5/14/2012 info@independence‐ca.com Business 08ORG

Captain 
Dennis Lazar Fay Lomax Cook

Institute for Policy Research, 
Northwestern University 2040 Sheridan Rd. Evanston, IL 60208‐4100 5/14/2012 Science and Education 11ND

Captain 
Dennis Lazar Phil Arnold

IWV 2000 (China Lake Defense 
Alliance) P.O. Box 2000 Ridgecrest, CA 93555 5/14/2012 Military 08ORG

Captain 
Dennis Lazar John W.  Lamb

J&R Construction and 
Engineering 806 W. Sonja Ave. Ridgecrest, CA 93555 760‐375‐1312 5/14/2012 Business 10I

Captain 
Dennis Lazar Sue Theiss JT3/CH2M HILL

P.O. Box 308  Edwards Air Force Base, CA 
93523‐0308 Cannot locate information 

online or a phone number Business 12MIL

Captain 
Dennis Lazar Steve McCalley

Director 
of Environmental 
Health  Kern County 2700 M Street Ste. 300 Bakersfield, CA 93301 5/14/2012 Environmental 03LA

Captain 
Dennis Lazar Jeffrey Pickering President

Kern County Community 
Foundation

3300 Truxtun Ave., Ste. 220   Bakersfield , CA 93301
5/14/2012 Community Organization 08ORG

Captain 
Dennis Lazar

Georgette Theotig Kern Kaweah Chapter, Sierra 
Club

P.O. Box 3357 Bakersfield, CA 93385‐3357 
5/14/2012 Environmental 08ORG

Captain 
Dennis Lazar Brenda Burnett President Kerncrest Audubon Society P.O. Box 984 Ridgecrest, CA 93555 5/14/2012 parchi500@verizon.net Environmental
Captain 
Dennis Lazar

Jan Pepper President League Of Women Voters 97 Hillview Avenue Los Altos, CA 94022‐3740
5/14/2012 Community Organization 08ORG

Captain 
Dennis Lazar

Gary D.  Arnold Little Lake Ranch, Inc. Arnold Bleuel 
LaRochelle 
Mathews & 
Zirbel LLP

300 Esplanade Drive, Suite 2100 Oxnard, CA 93036 805‐988‐9886

5/14/2012

Garnold@AtoZLaw.com added

Individual
Captain 
Dennis Lazar

Kathleen New Lone Pine Chamber of 
Commerce

P.O. Box 749 Lone Pine, CA 93545 760‐876‐4444
5/14/2012 director@lonepinechamber.org Business 08ORG

Captain 
Dennis Lazar Alexander Rogers

Curator of 
Archaeology Maturango Museum 100 E. Las Flores Ave. Ridgecrest, CA 93555 760‐375‐6900 5/14/2012 matmus1@maturango.org Local Museums 08ORG

Captain 
Dennis Lazar Rebecca C. McCaleb

NASA George C. Marshall Space 
Flight Center MSFC Huntsville, AL 35812 5/14/2012 Science and Education 01FA
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Captain 
Dennis Lazar David Lamfrom Director

National Parks Conservation 
Association

Mojave Field 
Office 400 South 2nd Avenue #213 Barstow, CA 92311 760.957.7887 5/14/2012 Community Organization

Captain 
Dennis Lazar

Conni Canaday President
National Wild Horse Association P.O. Box 12207 Las Vegas, NV 89112 5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar

Peter Lehner Executive 
Director Natural Resources Defense 

Council (NRDC)
1152 15th Street NW, Suite 300

Washington, DC 10011 (212) 727‐2700 5/14/2012

added.  Press contact: 
Jennifer Powers, 
jpowers@nrdc.org

Captain 
Dennis Lazar

Joel  Reynolds Director Natural Resources Defense 
Council (NRDC) 1314 Second Street Santa Monica, CA 90401 (310) 434‐2300 5/14/2012 added.

Captain 
Dennis Lazar Paul Nelson N23NOW NAWS China Lake Little Lake, California 93542 China Lake, CA 93555‐6100 760‐939‐5353 5/14/2012 paul.d.nelson@navy.mil Military 12MIL
Captain 
Dennis Lazar Joel Hampton

Owens Valley Unified School 
District P.O. Drawer E Independence, CA 93526 760‐878‐2405 5/14/2012 jhampton@ovusd.kiz.ca.us Science and Education 05ED

Captain 
Dennis Lazar John Bignal Pacific Gas and Electric Co. 530 S. China Lake Blvd Ridgecrest, CA 93555 760‐375‐5653 5/14/2012 Energy Utility/Developer
Captain 
Dennis Lazar Pacific Gas and Electric Co. 1918 H. Street Bakersfield, CA 93301 661‐321‐4466 5/14/2012 bera@pge.com Energy Utility/Developer 08ORG

Captain 
Dennis Lazar Michael  Blake Public Lands Rescue Council X9 Ranch Vail, AZ 85641

Cannot locate information 
online or a phone number Environmental 08ORG

Captain 
Dennis Lazar

Ridgecrest  Chamber of 
Commerce 128‐B East California Ave. Ridgecrest, CA 93555 760‐375‐8331 5/14/2012 chamber@ridgenet.net Business 08ORG

Captain 
Dennis Lazar Douglas Lueck

Film 
Commissioner

Ridgecrest Area Convention and 
Visitors Bureau 139 Balsam Street, Suite 1700  Ridgecrest, CA 93555 800‐847‐4830  5/14/2012 racvb@filmdeserts.com Community Organization

Captain 
Dennis Lazar Saalex Solutions, Inc. 400 W. Reeves St., Ste D Ridgecrest, CA 93555 760‐939‐4761 5/14/2012 sam.miller@saalex.com Business 10I
Captain 
Dennis Lazar Greg  Stepro Scion Systems 456 E. Hartley Ridgecrest, CA 93555 5/14/2012 Business 07SIG
Captain 
Dennis Lazar

Searles Valley Minerals 
Operations Inc. 13200 Main Street Trona, CA 93592‐0367 5/14/2012 Energy Utility/Developer 11ND

Captain 
Dennis Lazar Shaw Environmental 3347 Michelson Dr # 200   Irvine, CA 92612 5/14/2012 Business 07SIG
Captain 
Dennis Lazar Byron Guidel Manager Sierra Club

3435 Wilshire Blvd #320 Los Angeles, CA 90010‐1904 
213‐387‐4287 5/14/2012 Environmental 07SIG

Captain 
Dennis Lazar Joanna Rummer Superintendent

Sierra Sands Unified School 
District 113 Felspar Ave. Ridgecrest, CA 93555 760‐375‐3363 5/14/2012 superintendent@ssusd.org Science and Education 05ED

Captain 
Dennis Lazar Joanna Rummer Superintendent Sierra Strands USD 921 E. Inyokern Rd. Ridgecrest, CA 93555 5/14/2012 cgiraldo@ssusd.org Science and Education RAB
Captain 
Dennis Lazar H. Marie Brashear

Society for the Protection and 
Care of Wildlife P.O. Box 97 Johannesburg, CA 03528 5/14/2012 waterforwildlife@gmail.com added NGO

Captain 
Dennis Lazar Jerry  Burdette Southern California Edison 510 S. China Lake Blvd. Ridgecrest, CA 93555 5/14/2012 Energy Utility/Developer 11ND
Captain 
Dennis Lazar Jill Fariss

Southern California Edison Co. 
Environmental Affairs 2244 Walnut Grove Ave. #3A Rosemead, CA 91770 5/14/2012 jill.fariss@sce.com Energy Utility/Developer 11ND

Captain 
Dennis Lazar

Greg  Naster Southern California Edison Co. 
Environmental Affairs 510 S. China Lake Blvd. Ridgecrest, CA 93555 760‐375‐1852 5/14/2012 Energy Utility/Developer 08ORG

Captain 
Dennis Lazar Richard E. Arruda

Vice President 
Geothermal 
Operations Terra‐Gen Company, LLC P.O Box 1690  Inyokern, CA 93527 5/14/2012

Captain 
Dennis Lazar Kevin  Doyle Tetra Tech, Inc. 4 Espira Rd. Santa Fe, NM 87508 505‐446‐0454 6/22/2012 kevin.doyle@tetratech.com updated Business
Captain 
Dennis Lazar

Aaron Albright Program 
Director The SeaCrest Group

1341 Cannon Street Louisville, CO 80027‐1455 (301) 
89709770 5/14/2012 bgallant@seacrestgroup.com Business 10I

Captain 
Dennis Lazar

Michael Hutchins Executive 
Director/CEO The Wildlife Society

5410 Grosvenor Society, Suite 
200

Bethesda, MD 20814‐2144
5/14/2012 michael@wildlife.org added

Captain 
Dennis Lazar Karen E. Van Atta TMR Rescue Wild Burro Prote9977 County Road 302 Plantersville, TX 77363 936‐894‐2867 5/14/2012 added NGO

Captain 
Dennis Lazar Toxic Alliance 2735 Sheridan Way Sacramento, CA 95821

Cannot locate information 
online  or a phone number Environmental 07SIG

Captain 
Dennis Lazar Toxics Assessment Group P.O. Box 186 Stewarts Point, CA 95480 called and left message

Cannot locate information 
online  or a phone number Environmental 02SA

Captain 
Dennis Lazar Patricia A.  Matthews Turner, Collie, and Braden, INC.

5757 Woodway, Suite 101 West Houston, TX 77057

5/14/2012 Business 11ND

Captain 
Dennis Lazar Robert  Rogers Valley Riders, INC P.O. Box 804 Ridgecrest, CA 93556 760‐375‐2054 rbrogers@iwvisp.com

Cannot locate information 
online, no answer when 
called number  Outdoor Enthusiasts 08ORG

Captain 
Dennis Lazar

Anna Marie
Bergens Vaughn Realty 509 W. Ward Ave. Ridgecrest, CA 93555 760‐446‐6561 5/14/2012 annamarie@vaughnrealty.com Business

Captain 
Dennis Lazar Vertex Engineering Services 6040 Commerce Blvd., Ste. 110 Rohnert Park, CA 94928 5/14/2012 Business 08ORG

Captain 
Dennis Lazar Chuck White

 Director of 
Regulatory 
Affairs

Waste Management of North 
America 915 L Street Ste. 1430 Sacramento, CA 95814 916‐552‐5859 5/14/2012 Business 07SIG
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Captain 
Dennis Lazar Well Owners Association 619 W. Ridgecrest Blvd. Ridgecrest, CA 93555

Cannot locate information 
online  or a phone number Business 08ORG

Captain 
Dennis Lazar Janine Blaeloch

Founder and 
Director Western Lands Project P.O. Box 95545 Seattle, WA 98145‐2545 (206) 3253503 5/14/2012 added

Captain 
Dennis Lazar MaryAnn Simonds

Whole Horse and Equestrian 
Science Institute 17101 NE 40th  Vancouver, WA 98686 5/14/2012 Horse and Burro 08ORG

Captain 
Dennis Lazar Dan Smuts Wilderness Society

655 Montgomery St Ste 1000 San Francisco, CA 94111
5/14/2012 Environmental 08ORG

Captain 
Dennis Lazar David Meyers

Executive 
Director Wildlands Conservancy

39611 Oak Glen Road, Bldg. #12 Oak  Glen, CA 92399
(909) 797‐8507 5/14/2012 added

Captain 
Dennis Lazar Adolph Amster 1418 Sydnor  Ridgecrest, CA 93555 5/14/2012 Community Member 03LA
Captain 
Dennis Lazar Gerald Austin 1544 N. Alvord Ridgecrest, CA 93555 5/14/2012 Community Member 10I
Captain 
Dennis Lazar Mary Austin 1544 N Alford St Ridecrest, CA 93555 5/14/2012 mja0201@yahoo.com added Individual
Captain 
Dennis Lazar Jean M.  Bennett 1275 Sage Court Ridgecrest, CA 93555 5/14/2012 jbennett@ridgenet.net Community Member 10I
Captain 
Dennis Lazar Linda Berardo 119 Seneca Lake Dr. Truckerton, NJ 08087 5/14/2012 Lin817@aol.com added Individual
Captain 
Dennis Lazar H. Marie Brashear PO Box 97 Johannesberg, CA 93528 5/14/2012 added Individual
Captain 
Dennis Lazar William  Brickey 5642 Victor St Bakersfield, CA 93308 5/14/2012 added Individual
Captain 
Dennis Lazar Colleen Brock PO Box 1690 Inyokern, CA  5/14/2012 added Individual
Captain 
Dennis Lazar Luke Crews 818 E. Laura Ridgecrest, CA 93555 371‐4133 5/14/2012 ataccl@ridgenet.net Community Member RAB
Captain 
Dennis Lazar Candace Davis P.O. Box 1646 Inyokern , CA 93527 760‐377‐5987 5/14/2012 goodness@iwvisp.com Community Member 10I
Captain 
Dennis Lazar Joyce Dillard P.O. Box 31377 Los Angeles, CA 90031 5/14/2012 dillardjoyce@yahoo.com added Individual
Captain 
Dennis Lazar John DiPol 836 W. Howell Ridgecrest, CA 93555 5/14/2012 Hard‐copy requested Individual
Captain 
Dennis Lazar Barbara Durham PO Box 358 Death Valley, CA 92328 5/14/2012 added Individual
Captain 
Dennis Lazar Vince Fong 4100 Empire Drive, Ste. 150 Bakersfield, CA 93309 5/14/2012 vince.fong@mail.house.gov Community Member
Captain 
Dennis Lazar John Geddie 8040 Bellamah Ct., NE Albuquerque, NM 87110 5/14/2012 jgeddie@qwest.net Community Member 10I
Captain 
Dennis Lazar Karen Gray PO Box 110100 Barstow, CA 92311 5/14/2012 added Individual
Captain 
Dennis Lazar Patrick Hannan 1162 County Line Road Ridgecrest, CA 93555‐9072 760‐384‐3920 5/14/2012 Packrat1935@verizon.net Community Member 10I
Captain 
Dennis Lazar

Stan & Jeanie Haye 230 Larkspur Ridgecrest, CA 93555 760‐375‐8973
5/14/2012

adit@ridgenet.net

Captain 
Dennis Lazar Julie Hendrix PO Box 38 Darwin, CA 93522 5/14/2012 added Individual
Captain 
Dennis Lazar April Hunter PO Box 25 Olancha, CA  5/14/2012 added Individual
Captain 
Dennis Lazar David G. Jones 47123 Buse Road B 2272, R 353 Patuxent River, MD 20670 5/14/2012 Community Member 12MIL
Captain 
Dennis Lazar Kenneth C. Kelley 1105 W. Sydnor Ave Ridgecrest, CA 93555 760‐446‐3175 5/14/2012 kckelley@mchsi.com Community Member 10I
Captain 
Dennis Lazar Earl Kraay 8089 W Grassland Ct Boise, ID  5/14/2012 added Individual
Captain 
Dennis Lazar Penelope LePome 635 N. Rio Bravo St Ridgecrest, CA 93555 760‐375‐5287 5/14/2012 plepome@earthlink.net added Individual
Captain 
Dennis Lazar Ervin Longstreet 3102 E. Highland Avenue Patton, CA 92369 5/14/2012 added Individual
Captain 
Dennis Lazar Jim Macey P.O Box 131 Keeler, CA 93530 5/14/2012 added Individual
Captain 
Dennis Lazar R.H.  Martin

Sequoia‐Kings Canyon National 
Parks Three Rivers, CA 93308 5/14/2012 Community Member 02SA

Captain 
Dennis Lazar Sophia Merk 2062 Mike's Trail Road. Ridgecrest, CA 93555 375‐3181 5/14/2012 samiam@iwvisp.com Community Member 10I
Captain 
Dennis Lazar Tony Morin, Jr. Space 23 Front 200 W. Moyer Ridgecrest, CA 93555 760‐446‐8007 5/14/2012 Community Member 10I
Captain 
Dennis Lazar Frances O'Connor 818 S. Sunset Street Ridgecrest, CA 93555 5/14/2012 davidandfrances@verizon.net Community Member 10I
Captain 
Dennis Lazar Mark Pahuta 1842 W. Drummond Ridgecrest, CA 93555 939‐3819 5/14/2012 m.pahuta@mchsi.com Community Member 10I
Captain 
Dennis Lazar Jason Patin 754 Coral Ave Ridgecrest, CA 93555 5/14/2012 added Individual
Captain 
Dennis Lazar Stan Rajtora 1239 E. Belle Vista Avenue Ridgecrest, CA 93555 5/14/2012 sgrajtora@netzero.com added Individual

41



NGO and Community

Serial #
Letter Signed 
By Who Title First Name Last Name Position Salutation Organization 1 Organization 2 Address 1 Address 2 Phone Called by who

Address / Name 
Validated? Email Notes Stakeholder Group Key

Captain 
Dennis Lazar Melanie Ravan 937 N. Harbor Drive, Suite 100San Diego, CA 92132 5/14/2012 added Individual
Captain 
Dennis Lazar Raymond Recro 2362 Burill Ridgecrest, CA 93555 5/14/2012 added Individual
Captain 
Dennis Lazar John Rothgeb 350 W. Fulton Street Darwin, CA 93222 5/14/2012 added Individual
Captain 
Dennis Lazar Ron  Schiller 1156 N. Thorn Street Ridgecrest, CA 93555 5/14/2012 schiller@ridgenet.net added Individual
Captain 
Dennis Lazar Carolyn Shepard 216 W. Cielo Ave. Ridgecrest, CA 93555 375‐4867 5/14/2012 shepherdCA@mchsi.com Community Member RAB
Captain 
Dennis Lazar Carolyn Shephard 325 Emmons Road Cambria, CA 93428 5/14/2012 shepsthename@gmail.com Former head of the EnviroIndividual
Captain 
Dennis Lazar Michael  Stoner 1243 Palo Verde Dr. Ridgecrest, CA 93555 5/14/2012 Community Member 12MIL
Captain 
Dennis Lazar Janet Westbrook P.O. Box 554 Ridgecrest, CA 93555 375‐8371 5/14/2012 jwest@ridgenet.net Community Member 10I
Captain 
Dennis Lazar Earl Wilson P.O. Box 830 Lone Pine, CA 93545 5/14/2012 earl@excite.com Community Member 10I
Captain 
Dennis Lazar Laurie  Zellmer 112 Kathy Ridgecrest, CA 93555 939‐3219 5/14/2012 lauren.zellmer@navy.mil Community Member 12MIL
Captain 
Dennis Lazar David Myers

Executive 
Director Wildlands Conservancy 39611 Oak Glen Road, Bldg. #12 Oak Glen, CA 92399 909.797.8507 5/14/2012 info@twc-ca.org added  Environmental

Captain 
Dennis Lazar Janine Blaeloch Director Western Lands Project P.O. Box 95545 Seattle, WA 98145‐2545 206.325‐3503  5/14/2012 info@westernlands.org added Environmental
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PAO

Marsha Lloyd Ridgecrest Branch 
Library

131 E. Las Flores Ave Ridgecrest, CA 
93555

760‐384‐
5870

5/14/2012 marsha.llo
yd@kernc
ountylibra

Information 
Repositories

10I

PAO

Stacy  Cliff Trona Branch Library 82805 Mountain View, 
Room 303

Trona, CA 
93562

760‐372‐
5847

6/28/2012 added.new contact Information 
Repositories

PAO

Joe Frankel Inyo County Free 
Library, 
Independence 
Branch 

168 North Edwards Independence, 
CA 93526

(760) 878‐
0260

5/14/2012 Information 
Repositories

PAO

Melissa  Finnell PAO Naval Air Warfare 
Center Weapons 
Division

Public 
Affairs 
Office

Room 1015, Building 1
1 Administration Circle

China Lake, CA 
93555‐6100

(760) 939‐
3511

Street 1 
Administr
ation 
Circle, 
M/S 1013

Peggy to validate Information 
Repositories
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PAO
News 
Director

Adelman Broadcasting 731 N. Balsam St. Ridgecrest, CA 
93555

(661) 718-
1552

5/14/2012 traffic@ad
elmanbro

Updated 
phone 

Media 03Media

PAO
Allison Gatlin Aerospac

e writer
Antelope Valley Press P.O. Box 4050 Palmdale, CA 93590-

4050
661-267-
4221

5/14/2012 agatlin@a
vpress.co

Media 09Media

PAO
Bakersfield Californian P.O. Box 440 Bakersfield, CA 

93302
5/14/2012 Media 09Media

PAO
Barstow Desert Dispatch 130 Coolwater Lane Barstow, CA 92311 5/14/2012 Updated 

address
Media 09Media

PAO
John Watkins Daily Independent P.O. Box 1161 Ridgecrest, CA 

93506
5/14/2012 Media 03Media

PAO
Stephanie Forshee Daily Independent 224 E. Ridgecerst Blvd Ridgecrest, CA 

93555
5/14/2012 sforshee

@ridgecre
Media 09Media

PAO
Inyo Register 1180 N Main St Ste 

108
Bishop CA, 93514 (760) 873-

3535
5/14/2012 editor@in

yoregister.
Updated 
address

Media 09Media

PAO
Kern Valley Sun P.O. Box 3074 Lake Isabella, 93240 5/14/2012 Media 03Media

PAO
Mojave Desert News 8148 California City 

Blvd.
California City, CA 
93505

5/14/2012 Updated 
address

Media 09Media

PAO
Chuck Mueller China Lake Rocketeer 456 E. Ave. K-4, Suite 

8
Lancaster, CA 93535 661-945-

5634
5/14/2012 sbueltel@

aerotechn
Updated 
address

Media 03Media

PAO
Victorville Daily Press P.O. Box 1389 Victorville, CA 92392 5/14/2012 Media 09Media

PAO
Joanne Parson Weststar Channel 12 201 E. Line Street Bishop, CA 93514 5/14/2012 Media 09Media

PAO
San Diego Union Tribune P.O. Box 120191 San Diego, CA 

92112-0191
800-533-
8830

5/14/2012 Media 09Media

PAO
LA Times 202 W. 1st St. Los Angeles, CA 

90012
(213) 237-
5000

5/14/2012 Media 09Media
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China Lake MUN Use Dedesignation
 Basin Plan Amendment

Clerks Mail List

Clerk

Inyo County ‐ County  Clerk P.O Drawer F Independence, CA 93526

County of Kern County Clerk 1115 Truxtun Avenue Bakersfield, CA 93301‐4639

San Bernardino County Clerk 222 West Hospitality Lane San Bernardino, CA 92415‐0022

City of Ridgecrest ‐ City Clerk 100 W California Ave Ridgecrest, CA 93555

Address

Pesticide BPA - Clerks
March 2011 45



CEQA Scoping Mail List
China Lake NAWS - MUN Use Dedesignation

Name  Agency/Affiliation Email Address

Danny Domingo
Department of Toxic Substance Control; Site 
Mitigation and Brownfield Reuse Program 1515 Tollhouse Road, Clovis, CA  93611

James McDonald, P.E. Naval Air Weapons Station, China Lake james.e.mcdonald@navy.mil 429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

Mike Stoner Naval Air Weapons Station, China Lake 429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

John O"Gara
Naval Air Weapons Station, China Lake; Head 
environmental Planning & Management Dept. 429 East Bowen Road, Stop 4014, China Lake, CA 93555-6108

Michael Bloom
Naval Facilities Engineering Command - Lead 
Remedial Projexct Manager-Southwest Division michael.s.bloom@navy.mil 1220 Pacific Hwy, San Diego, CA 92132

Don Zdeba
Chair, Indian Wells Valley Coorperative 
Groundwater Management Group POB 1329, Ridgecrest, CA 93555-1329

Charlie Bauer
Kern County Environmental Health Services 
Department 2700 M Street, Suite 300, Bakersfield, CA 93301

Terri S. Williams, REHS
San Bernardino County - Environmental Health 
Services 385 North Arrowhead Ave, San Bernardino, CA 92415

Inyo County - Environmental Health Services 207 W. South Street, Bishop, CA 93514

Lee Sutton RAB Community Co-Chair 231 S. Lilac St, Ridgecrest, CA 93555

Terry Rogers
Department of Toxic Substance Control; Site 
Mitigation and Brownfield Reuse Program 743 E. Burns Street, Ridgecrest, CA 93555

Searles Lake Domestic Water Company 13217 Main St, TRONA, CA - 93562

Patty Montenegro Indian Wells Valley Water District POB 1329, Ridgecrest, CA 93555-1329

Omar Pacheco Lahontan Regional Water Quality Control Board 14440 Civic Drive, Suite 200, Victorville, CA 92392
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CEQA Scoping Mail List
China Lake NAWS - MUN Use Dedesignation

Kathy Monks Tetra Tech kathy.monks@tetratech.com 1005 Desert Jewel Court, Reno, NV  89511

Leroy Corlett Indian Wells Valley Water District 1217 N. Inyo, Ridgecrest, CA 93555

Ray Kelso community member 2362 Lumill Street, Ridgecrest, CA 93555

Brian Bartells 425 E. Far Vista, Ridgecrest, CA 93555

Craig McKenzie community member 1031 N Scott Street, Ridgecrest, CA 93555

Sophia Merk community member 2062 S. Mike's Trail Road, Ridgecrest CA 93555

C

47



(c) Scoping meetings should be held in the watershed or general vicinity of where the project is
to take place, if practicable. The board shall give notice of the time and location of the scoping
meeting at least 10 days in advance of the meeting. Notice of a scoping meeting shall be posted
on the board’s website and should be provided to all of the following:
(1) Any county or city where the project is located;
(2) Any public agency that has jurisdiction by law with respect to the project; and
(3) Any organization or individual who has filed a written request for the notice.
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Compatibility Report for mail list_china lake_scoping.xls
Run on 3/26/2013 17:48

The following features in this workbook are not supported by earlier versions of 
Excel. These features may be lost or degraded when opening this workbook in 
an earlier version of Excel or if you save this workbook in an earlier file format.

Minor loss of fidelity # of occurrences Version

Some cells or styles in this workbook contain formatting that is not supported by 
the selected file format. These formats will be converted to the closest format 
available.

2 Excel 97-2003
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DOMAIN_ EMAILADDR_ FULLNAME_
waterboards.ca.gov Amber.Wike@waterboards.ca.gov Amber Wike
waterboards.ca.gov Daryl.Kambitsch@waterboards.ca.gov Daryl Kambitsch
waterboards.ca.gov Eric.Shay@waterboards.ca.gov Eric Shay LL
ridgecrest‐ca.gov Lacton@ridgecrest‐ca.gov Lori Acton
waterboards.ca.gov Laurie.Racca@waterboards.ca.gov Laurie Racca
waterboards.ca.gov Roger.Mitchell@waterboards.ca.gov Roger Mitchell
mbakerintl.com anne.callotdavis@mbakerintl.com Anne Callot Davis
sbcfire.org asamayoa@sbcfire.org Angie Samayoa
newtongh.com bnewton@newtongh.com Brad Newton
co.kern.ca.us burstonm@co.kern.ca.us Mike Burston
gmail.com calrmanews@gmail.com Cal RMA
outlook.com charlesdriggers.ca@outlook.com
iwvwd.com don.zdeba@iwvwd.com Don Zdeba
co.kern.ca.us georgej@co.kern.ca.us John George
dwt.com geraldgeorge@dwt.com Gerald F. George
ccp.csus.edu gperson@ccp.csus.edu Grace Person
arcadis‐us.com hans.johannes@arcadis‐us.com Hans Johannes
gmail.com heart.toasters@gmail.com Shannon Ramirez
stantec.com jeff.shaw@stantec.com Jeff Shaw
yahoo.com jesusalfredoesguivel@yahoo.com JESUS ESQUIVEL
sbcglobal.net lindsay_swain@sbcglobal.net lindsay swain
vvwra.com lrodriguez@vvwra.com Lorenzo Rodriguez
navy.mil michael.s.bloom@navy.mil Michael Bloom
crestlinesanitation.com mpattison@crestlinesanitation.com Mark Pattison
watrhub.com newsletters@watrhub.com John Newsletter
waterboards.ca.gov rbooth@waterboards.ca.gov Richard Booth
live.com richroman@live.com Richard Roman
waterboards.ca.gov william.muir@waterboards.ca.gov William Muir
gmail.com wqcb.lahon@gmail.com Justin Morgan
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LIST_ USERNAMELC_
reg6_basinplan_chinalake amber.wike
reg6_basinplan_chinalake daryl.kambitsch
reg6_basinplan_chinalake eric.shay
reg6_basinplan_chinalake lacton
reg6_basinplan_chinalake laurie.racca
reg6_basinplan_chinalake roger.mitchell
reg6_basinplan_chinalake anne.callotdavis
reg6_basinplan_chinalake asamayoa
reg6_basinplan_chinalake bnewton
reg6_basinplan_chinalake burstonm
reg6_basinplan_chinalake calrmanews
reg6_basinplan_chinalake charlesdriggers.ca
reg6_basinplan_chinalake don.zdeba
reg6_basinplan_chinalake georgej
reg6_basinplan_chinalake geraldgeorge
reg6_basinplan_chinalake gperson
reg6_basinplan_chinalake hans.johannes
reg6_basinplan_chinalake heart.toasters
reg6_basinplan_chinalake jeff.shaw
reg6_basinplan_chinalake jesusalfredoesguivel
reg6_basinplan_chinalake lindsay_swain
reg6_basinplan_chinalake lrodriguez
reg6_basinplan_chinalake michael.s.bloom
reg6_basinplan_chinalake mpattison
reg6_basinplan_chinalake newsletters
reg6_basinplan_chinalake rbooth
reg6_basinplan_chinalake richroman
reg6_basinplan_chinalake william.muir
reg6_basinplan_chinalake wqcb.lahon
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DOMAIN_ EMAILADDR_ FULLNAME_
waterboards.ca.gov AEMiller@waterboards.ca.gov Alan E. Miller
waterboards.ca.gov AMangelsdorf@waterboards.ca.gov Alydda Mangelsdorf
waterboards.ca.gov Amber.Wike@waterboards.ca.gov Amber Wike
mwhglobal.com Barbara.J.McDonnell@mwhglobal.com Barbara McDonnell
waterboards.ca.gov Carly.Nilson@waterboards.ca.gov Carly Nilson
dot.ca.gov Chien_PEi_Yu@dot.ca.gov Chien‐Pei M. Yu
dot.ca.gov Dan_R_Shafer@dot.ca.gov Dan Shafer
arcadis‐us.com Daniel.Lee@Arcadis‐us.com Daniel K. Lee
waterboards.ca.gov Daryl.Kambitsch@waterboards.ca.gov Daryl Kambitsch
water.ca.gov Diane.Shimizu@water.ca.gov Diane Shimizu
waterboards.ca.gov Eric.Shay@waterboards.ca.gov Eric Shay LL
wildlife.ca.gov Jane.Vorpagel@wildlife.ca.gov Jane Vorpagel
arcadis‐us.com Jenifer.Beatty@arcadis‐us.com Jenifer Beatty
aol.com JensOasis@aol.com Jenny Wilder
waterboards.ca.gov Laurie.Racca@waterboards.ca.gov Laurie Racca
ladwp.com Lizbeth.Calderon@ladwp.com Lizbeth Calderon
dpw.sbcounty.gov Mary.Patterson@dpw.sbcounty.gov Mary Patterson
ladwp.com Melanie.Tory@ladwp.com Melanie Tory
gswater.com Perry.Dahlstrom@gswater.com Perry Dahlstrom
pbd‐inc.com Peter@pbd‐inc.com Peter Beaupre
gmail.com Quigtoo@gmail.com Richard J. Quigley
waterboards.ca.gov RBooth@waterboards.ca.gov Richard Booth
waterboards.ca.gov Roger.Mitchell@waterboards.ca.gov Roger Mitchell
gmail.com Rupertwhiting@gmail.com Rupert Whiting
icfi.com Stephanie.Gasca@icfi.com Stephanie Gasca
gmail.com SteveTeshara@gmail.com Steve Teshara
waterboards.ca.gov Sue.Genera@waterboards.ca.gov Sue Genera
verizon.net Tamaralholmes@verizon.net Tamara Holmes
gmail.com Veysey.Mark@Gmail.com Mark E Veysey
eslt.org aaron@eslt.org Aaron Johnson
dot.ca.gov abel.huerta@dot.ca.gov Abel huerta
placer.ca.gov adeinken@placer.ca.gov Andrew Deinken
lacsd.org ahall@lacsd.org Andrew Hall
lacsd.org aheil@lacsd.org Ann Heil
msn.com ajack_gss@msn.com Alexander Jack
dot.ca.gov alan_c_manee@dot.ca.gov Alan Manee
irisenv.com alapierre@irisenv.com Adrienne LaPierre
icfi.com alaplante@icfi.com Alexa La Plante
semprautilities.com amelgoza‐mendez@semprautilities.com Adriana Melgoza‐Mendez
sbcglobal.net amy‐horne@sbcglobal.net Amy Horne
mbakerintl.com anne.callotdavis@mbakerintl.com Anne Callot Davis
yahoo.com annitagto24@yahoo.com annalilia aguilera
cityofpalmdale.org apangan@cityofpalmdale.org Allen S. Pangan PE
live.com aquaforum@live.com Marc Johnson
molycorp.com aren.hall@molycorp.com aren hall
hotmail.com arnett308@hotmail.com Ron Arnett
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sbcfire.org asamayoa@sbcfire.org Angie Samayoa
alpinecountyca.gov asstcoclerk@alpinecountyca.gov asstcoclerk
yahoo.com avconservancy@yahoo.com Antelope Valley Conservanc
townoftruckee.com bbucar@townoftruckee.com Rebecca Bucar
fs.fed.us bhill@fs.fed.us Barry Hill
gmail.com bj.pech@gmail.com Bernard Pech
sierranevada.ca.gov bjuergenson@sierranevada.ca.gov Brittany Juergenson
cityofpalmdale.org bkuhn@cityofpalmdale.org Brian Kuhn
newtongh.com bnewton@newtongh.com Brad Newton
edcgov.us brenda.bailey@edcgov.us Brenda Bailey
cawg.org brenda@cawg.org brenda coleman
cwsd.org brenda@cwsd.org Brenda Hunt
comcast.net brian_sheehan@comcast.net Brian Sheehan PE
yahoo.com brucewoodworth.csrcd@yahoo.com Bruce Woodworth
co.kern.ca.us burstonm@co.kern.ca.us Mike Burston
waterboards.ca.gov byee@waterboards.ca.gov Betty Yee
epa.gov cabrera‐stagno.valentina@epa.gov Valentina Cabrera
gmail.com calrmanews@gmail.com Cal RMA
dot.ca.gov cassandra_evenson@dot.ca.gov Cassandra Evenson
terra‐genpower.com cbrock@terra‐genpower.com Colleen Brock
spi‐ind.com ccode@spi‐ind.com Clayton Code
waterboards.ca.gov ccurtis@waterboards.ca.gov Chuck Curtis
yahoo.com celiasgenes@yahoo.com Celia Roesser
humboldt.edu cem124@humboldt.edu Celeste Melosh
sierraecos.com chad@sierraecos.com Chad Johnson
outlook.com charlesdriggers.ca@outlook.com
cityofpalmdale.org cheffernan@cityofpalmdale.org Chuck Heffernan
chrisrichard.org chris@chrisrichard.org Chris Richard
me.com claire.fortier@me.com Claire Fortier
fire.ca.gov clay.brandow@fire.ca.gov Clay Brandow
ladwp.com clayton.yoshida@ladwp.com Clayton Yoshida
cabnr.unr.edu cngai@cabnr.unr.edu Ka Lai Ngai Ryan
hotmail.com craigmeyers@hotmail.com Craig Meyers
gmail.com csnckaren@gmail.com Karen Schambach
ttsa.net ctohlen@ttsa.net Cindy G Tohlen
gmail.com ctregulations@gmail.com Jennifer Claassen
ecologic‐eng.com curtis@ecologic‐eng.com Jeff Curtis
wm.com cwhite1@wm.com Chuck White
cbifederalservices.com dan.easter@cbifederalservices.com Dan Easter
aecom.com danielle.hughes@aecom.com Danielle Hughes
bbklaw.com danielle.sakai@bbklaw.com danielle sakai
dot.ca.gov darrell_naruto@dot.ca.gov Darrell Naruto
ca‐bishop.us davegrah@ca‐bishop.us David Grah
kiewit.com david.bufo@kiewit.com David Bufo
infiltratorsystems.net dbachelder@infiltratorsystems.net dick bachelder
targheeinc.com dbroadbent@targheeinc.com Dave Broadbent
cityofhesperia.us dburkett@cityofhesperia.us David Burkett
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ucdavis.edu dcerman@ucdavis.edu Don C. Erman
waterboards.ca.gov dcushman@waterboards.ca.gov Douglas Cushman
msn.com dds701@msn.com Douglas Settle
pge.com dehn@pge.com David Harnish
ndep.nv.gov dentonm@ndep.nv.gov Marianne Denton
waterboards.ca.gov dfsmith@waterboards.ca.gov Douglas Fraser Smith
rmcwater.com dhock@rmcwater.com Dawn Hock
tu.org dlass@tu.org David Lass
mcdonaldcarano.com dleonard@mcdonaldcarano.com Debbie Leonard
gmail.com dlpxhb@gmail.com David Lowell Pelfrey
ncenet.com dminto@ncenet.com Dick Minto
att.net doced@att.net Ed Heneveld
dot.ca.gov donna_clark@dot.ca.gov Donna M. Clark
dot.ca.gov douglas_coleman@dot.ca.gov Doug Coleman
balancehydro.com dshaw@balancehydro.com David Shaw
sierranevada.ca.gov dstroud@sierranevada.ca.gov Danna Stroud
cityoflancasterca.org dwatkins@cityoflancasterca.org Donald Watkins
fs.fed.us eaberger@fs.fed.us Elizabeth Berger
volcano.net edstruff@volcano.net Ed Struffenegger
edcgov.us eldcag@edcgov.us Charlene Carveth
fs.fed.us elutrick@fs.fed.us Erin Lutrick
crbriggs.com epalethorpe@crbriggs.com Emma Palethorpe
lacsd.org erikabensch@lacsd.org Erika  Bensch
idiom.com esandel@idiom.com e sandel
waterboards.ca.gov eshay@waterboards.ca.gov Eric Shay
nvenergy.com eweldon@nvenergy.com Eric Weldon
gmail.com f.d.rhea@gmail.com Frank Rhea
soundpathtech.com fred@soundpathtech.com Fred C. DeMetz Sr.
usmc.mil freezy.smalls@usmc.mil Freezy Smalls
ltol.com gavinball@ltol.com Gavin Ball
vvwra.com gcloutier@vvwra.com Gina Cloutier
verizon.net gelsja1012@verizon.net Shirley Adams‐Lowe
charter.net gengm@charter.net john gonzales
caltahoefire.net goldberg@caltahoefire.net Martin Goldberg
ccp.csus.edu gperson@ccp.csus.edu Grace Person
slc.ca.gov grace.kato@slc.ca.gov Grace Kato
yahoo.com griffinj1647@yahoo.com Jimmy Griffin
arcadis‐us.com hans.johannes@arcadis‐us.com Hans Johannes
sbcglobal.net harrydotson@sbcglobal.net Harry Dotson
gmail.com heart.toasters@gmail.com Shannon Ramirez
dot.ca.gov heath_hatheway@dot.ca.gov heath hatheway
waterboards.ca.gov hlundborg@waterboards.ca.gov Holly Lundborg
yahoo.com hsin_430@yahoo.com Hsin‐Yi Lee
gmail.com humanhealthrisk@gmail.com Daniel K. Lee
dpw.sbcounty.gov hzamora@dpw.sbcounty.gov Harold Zamora
aquatechnex.com ian@aquatechnex.com ian cormican
honeylakevalleyrcd.us info@honeylakevalleyrcd.us Timothy C. Keesey
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dyerengineering.com isims@dyerengineering.com Ian Sims
dot.ca.gov jagjiwan_grewal@dot.ca.gov Jagjiwan Grewal
sbcglobal.net jakehudson@sbcglobal.net Jake Hudson
dot.ca.gov james.shankel@dot.ca.gov James Shankel
doj.ca.gov jan.zabriskie@doj.ca.gov Jan Zabriskie
ltol.com janbrisco@ltol.com JAN BRISCO
cityofslt.us jburke@cityofslt.us Jason Burke
ndep.nv.gov jcarr@ndep.nv.gov Jennifer Carr
pge.com jdm9@pge.com Jeff McCarthy
stantec.com jeff.shaw@stantec.com Jeff Shaw
yahoo.com jeffbrees@yahoo.com Jeff Brees
wotel.org jerry@wotel.org Jerry Wotel
yahoo.com jesusalfredoesguivel@yahoo.com JESUS ESQUIVEL
caltrout.org jfrancis@caltrout.org Jenny Francis
dfg.ca.gov jgibson@dfg.ca.gov Joanna Gibson
coastsidewater.org jguistino@coastsidewater.org Joe Guistino
plumascorporation.org jim@plumascorporation.org Jim Wilcox
yahoo.com jimhealthbeat@yahoo.com Jim Steinberg
cleanlake.com jkasheta@cleanlake.com Jay Kasheta
garciaandassociates.com jlessard@garciaandassociates.com JoAnna Lessard
waterboards.ca.gov jocheung@waterboards.ca.gov Jowin Cheung
placermosquito.org joelb@placermosquito.org Joel Buettner
cranney.com john@cranney.com john cranney
dot.ca.gov joyce.brenner@dot.ca.gov Joyce Brenner
ttsa.net jparker@ttsa.net Jay Parker
lpdesignworks.com jpp@lpdesignworks.com John Pruyn
sbcglobal.net jqtahoe@sbcglobal.net jennifer quashnick
astound.net jrp@astound.net John Peterson
ala‐ca.org jrutledge@ala‐ca.org John P. Rutledge
consrv.ca.gov jtrusche@consrv.ca.gov Jack Truschel
marloweglobal.com julie@marloweglobal.com Julie Marlowe
dfg.ca.gov jvorpage@dfg.ca.gov Jane Vorpagel
yahoo.com karl_h51@yahoo.com Karl Humphreys
waterboards.ca.gov katheryn.landau@waterboards.ca.gov Katheryn Landau
tetratech.com kathy.monks@tetratech.com Katherine Monks
solar.abengoa.com kaye.walraven@solar.abengoa.com Kaye Walraven
gmail.com kdjbio@gmail.com Karen Jones
qmollc.com kenninger@qmollc.com Steven Kenninger
rmcwater.com kerickson@rmcwater.com Kraig Erickson
rbf.com kevarts@rbf.com Kevin Evarts
sce.com kimberly.castruita@sce.com Kimberly Castruita
svminerals.com kirchner@svminerals.com Denise Kirchner
usace.army.mil kirk.c.brus@usace.army.mil Kirk Charles Brus
pge.com kmsu@pge.com Kevin Sullivan
terra‐genpower.com knelson@terra‐genpower.com Karla Nelson
tetratech.com kristy.allen@tetratech.com Kristy Allen
parks.ca.gov ktobias@parks.ca.gov Kathryn J. Tobias
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ch2m.com ktrapp@ch2m.com Kathleen Trapp
crestlinesanitation.com kwhalen@crestlinesanitation.com Kathy Whalen
taylor‐wiley.com kwheatley@taylor‐wiley.com Kate Wheatley
truckeeriverwc.org kwhitlow@truckeeriverwc.org Kathy Whitlow
epa.gov landy.jacques@epa.gov Jacques Landy
watershednetwork.org laurel@watershednetwork.org laurel
robarenterprises.com lclifton@robarenterprises.com Lori Clifton
mojavewater.org leckhart@mojavewater.org Lance Eckhart
corlett.net leroy@corlett.net Leroy Corlett
sbcglobal.net lindsay_swain@sbcglobal.net lindsay swain
ericksonhall.com lkozero@ericksonhall.com Lisa Kozero
epa.gov louis.gail@epa.gov Gail Louis
babcocklabs.com lrodriguez@babcocklabs.com Lorenzo Rodriguez
vvwra.com lrodriguez@vvwra.com Lorenzo Rodriguez
waterboards.ca.gov lscoralle@waterboards.ca.gov lisa scoralle
gmail.com lwedmeier@gmail.com Linnea Edmeier
wbaplanning.com lyn@wbaplanning.com A. Lyn Barnett AICP
att.net mara.j@att.net Mara Bresnick
culligan.com marc.lepesant@culligan.com Marc Lepesant
sbcglobal.net markkoffman@sbcglobal.net Mark Koffman
hotmail.com maxcochrane@hotmail.com Max Cochrane
svminerals.com may@svminerals.com Ross May
sdd.sbcounty.gov mbenitez@sdd.sbcounty.gov Manuel Benitez
yahoo.com mberrington@yahoo.com Mike Berrington
converseconsultants.com mcapriotti@converseconsultants.com Misty Capriotti
caltrout.org mdrew@caltrout.org Mark Drew
usmc.mil melanie.bengtson@usmc.mil Melanie Bengtson
usgs.gov mfram@usgs.gov Miranda Fram
waterboards.ca.gov mfwagner@waterboards.ca.gov Mary Fiore‐Wagner
bialav.org mgbrown@bialav.org Marta Brown
navy.mil michael.s.bloom@navy.mil Michael Bloom
dph.sbcounty.gov michael.wetzel@dph.sbcounty.gov
juno.com mickikelly@juno.com Micki Kelly
yahoo.com.mx miguelguzman23@yahoo.com.mx miguel angel guzman
gmail.com mjbays@gmail.com Jill Bays
haleyaldrich.com mmiremadi@haleyaldrich.com mehdi miremadi
usbr.gov mmosley@usbr.gov Michael Mosley
ivgid.org mod@ivgid.org madonna dunbar
o‐apr.com molsen@o‐apr.com Marlene Olsen
crestlinesanitation.com mpattison@crestlinesanitation.com Mark Pattison
stateside.com mpf@stateside.com Melissa Patra Farmer
waterboards.ca.gov mplaziak@waterboards.ca.gov Mike Plaziak
truckeeriverwc.org mprestowitz@truckeeriverwc.org Michele Prestowitz
caiso.com msedgley@caiso.com Martha Sedgley
lacsd.org msullivan@lacsd.org Michael Sullivan
dpw.sbcounty.gov mtruett@dpw.sbcounty.gov Michael Truett
tahoercd.org ncartwright@tahoercd.org Nicole Cartwright
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watrhub.com newsletters@watrhub.com John Newsletter
keeptahoeblue.org nicole@keeptahoeblue.org Nicole Gergans
ch2m.com nolan.randall@ch2m.com Nolan Randall
swm.sbcounty.gov nsansonetti@swm.sbcounty.gov Nancy J. Sansonetti
cdpr.ca.gov nsinghasemanon@cdpr.ca.gov Nan Singhasemanon
yahoo.com onlyexpress@yahoo.com marcel poetoehena
civiltec.com osolorza@civiltec.com Octavio A. Solorza
hotmail.com pattys82@hotmail.com Martin Salas
riotinto.com paul.lamos@riotinto.com Paul Lamos
water.ca.gov perry@water.ca.gov Perry J. LeBeouf
helendalecsd.org pharmon@helendalecsd.org Paul E Harmon
cfbf.com photz@cfbf.com Pam Hotz
fs.fed.us pjhickey@fs.fed.us Patrick J. Hickey
yahoo.com plumbfroggy@yahoo.com Donald E Andrews
gmail.com pmglick@gmail.com Peter Glick
lacsd.org pnavas@lacsd.org Peter Navas
gmail.com pnwlegaloffice@gmail.com Michael A. Cint
gmail.com pooprintswest@gmail.com Kevin Sharpton
sapphosenvironmental.com proberts@sapphosenvironmental.com Pauline Roberts
sbcglobal.net pvland@sbcglobal.net P & V Enterprises
dot.ca.gov ram_gupta@dot.ca.gov Ram Narayan Gupta
mammoth‐mtn.com rcohen@mammoth‐mtn.com Ron Cohen
crestlinesanitation.com rdever@crestlinesanitation.com Rick Dever
co.kern.ca.us reids@co.kern.ca.us Susan Reid
yahoo.com rhino0026@yahoo.com John Parent
sce.com ricardo.moreno@sce.com Ricardo Moreno
dot.ca.gov rich_bailey@dot.ca.gov Richard Bailey
ca.usda.gov richard.cernansky@ca.usda.gov Richard Cernansky
live.com richroman@live.com Richard Roman
att.net rickwebb6@att.net Rick Webb
ivgid.org rms@ivgid.org Rebecca Sawyer Williams
aol.com robinsondj@aol.com Jo Robinson
brooks‐street.com rodrigue@brooks‐street.com John Rodrigue
joycemediainc.com rosamondnews@joycemediainc.com John Joyce
edcgov.us russell.wigart@edcgov.us Russell Wigart
sbcglobal.net rwebb6@sbcglobal.net rick webb
torrentresources.com rwilliams@torrentresources.com Roger Williams
pge.com s4bd@pge.com Sheryl Bilbrey
amec.com sarah.schneider@amec.com Sarah Schneider
ci.victorville.ca.us sashton@ci.victorville.ca.us Steven Ashton
stetsonengineers.com scottt@stetsonengineers.com Scott Thomas
gmail.com self.brooke@gmail.com Brooke Self
yahoo.com sfarleyphoto@yahoo.com Steve Farley
bbklaw.com shawn.hagerty@bbklaw.com Shawn Hagerty
sce.com shawn.wagner@sce.com Shawn Wagner
nwpipe.com sheldtsheller@nwpipe.com Stephanie Heldt‐Sheller
gmail.com shellythomsen@gmail.com Shelly Thomsen
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edwards.af.mil shirley.adams‐lowe.ctr@edwards.af.mil Shirley Adams‐Lowe
sbcglobal.net sltharold@sbcglobal.net Harold Singer
marlinatlantis.com smaglisceau@marlinatlantis.com Steve Maglisceau
dudek.com smiller@dudek.com Sherri Miller
wm.com ssumner@wm.com Scott Sumner
fws.gov steve_chilton@fws.gov Steve Chilton
arcadis‐us.com steven.perry@arcadis‐us.com Steven Perry
netzero.com stevielongknife58@netzero.com Stephen George Melton
hotmail.com stude1963@hotmail.com paul hensley
sbcglobal.net suttonk@sbcglobal.net Keith Sutton
haleyaldrich.com szachary@haleyaldrich.com scott zachary
gmail.com tahoefuture@gmail.com Garry Bowen
yahoo.com tahoekae@yahoo.com Kae Reed
taberconsultants.com tballard@taberconsultants.com Thomas E. Ballard
cityoflancasterca.org tbarber@cityoflancasterca.org Trevin Barber
cityofslt.us tcoolidge@cityofslt.us Trevor Coolidge
edwards.af.mil timothy.hughes@edwards.af.mil Timothy Hughes
applevalley.org tkuhns@applevalley.org Tina Kuhns
tahoedailytribune.com tlotshaw@tahoedailytribune.com Tom Lotshaw
trpa.org tlotshaw@trpa.org Tom Lotshaw
fs.fed.us tmevans@fs.fed.us Timothy M. Evans
cleanlake.com tmoorhouse@cleanlake.com Thomas Moorhouse
gmail.com toddfpeterson@gmail.com todd f peterson
dot.ca.gov tom.rutsch@dot.ca.gov Tom Rutsch
tetratech.com toni.pennington@tetratech.com Toni Pennington
egoscuelaw.com tracy@egoscuelaw.com Tracy Egoscue
aol.com treetruckee@aol.com Bruce Seybold
cityofhesperia.us tsouza@cityofhesperia.us Tina Souza Management
waterboards.ca.gov tsuk@waterboards.ca.gov thomas suk
trpa.org tthayer@trpa.org Ted Thayer
waterboards.ca.gov ttyler@waterboards.ca.gov Tobi Tyler
mdaqmd.ca.gov twalters@mdaqmd.ca.gov Tracy Walters
lacsd.org tweiland@lacsd.org Thomas E. Weiland
gmail.com vivasucker@gmail.com Ruth Meinke
epa.gov vollmer.jared@epa.gov Jared Vollmer
placer.ca.gov vsandova@placer.ca.gov Vickie M. Sandoval
ph.lacounty.gov waterquality@ph.lacounty.gov Chief Los Angeles
alpinecountyca.gov watershed@alpinecountyca.gov Sarah Green
gmail.com westshoreUS@gmail.com N Michael Thomas
cbifederalservices.com william.anderson@cbifederalservices.com William Anderson
waterboards.ca.gov william.muir@waterboards.ca.gov William Muir
madoleinc.com wiwatsuru@madoleinc.com Wendell Iwatsuru
gmail.com wqcb.lahon@gmail.com Justin Morgan
keeptahoeblue.org zack@keeptahoeblue.org Zack Bradford
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DOMAIN_ EMAILADDR_ FULLNAME_
waterboards.ca.gov AMangelsdorf@waterboards.ca.gov Alydda Mangelsdorf
waterboards.ca.gov Amber.Wike@waterboards.ca.gov Amber Wike
mwhglobal.com Barbara.J.McDonnell@mwhglobal.com Barbara McDonnell
dot.ca.gov Dan_R_Shafer@dot.ca.gov Dan Shafer
arcadis‐us.com Daniel.Lee@Arcadis‐us.com Daniel K. Lee
waterboards.ca.gov Daryl.Kambitsch@waterboards.ca.gov Daryl Kambitsch
water.ca.gov Diane.Shimizu@water.ca.gov Diane Shimizu
waterboards.ca.gov Eric.Shay@waterboards.ca.gov Eric Shay LL
wildlife.ca.gov Jane.Vorpagel@wildlife.ca.gov Jane Vorpagel
aol.com JensOasis@aol.com Jenny Wilder
dfg.ca.gov Jvorpage@dfg.ca.gov Jane Vorpagel
waterboards.ca.gov Laurie.Racca@waterboards.ca.gov Laurie Racca
ladwp.com Lizbeth.Calderon@ladwp.com Lizbeth Calderon
ladwp.com Melanie.Tory@ladwp.com Melanie Tory
gswater.com Perry.Dahlstrom@gswater.com Perry Dahlstrom
pbd‐inc.com Peter@pbd‐inc.com Peter Beaupre
waterboards.ca.gov RBooth@waterboards.ca.gov Richard Booth
waterboards.ca.gov Roger.Mitchell@waterboards.ca.gov Roger Mitchell
waterboards.ca.gov Sue.Genera@waterboards.ca.gov Sue Genera
verizon.net Tamaralholmes@verizon.net Tamara Holmes
placer.ca.gov adeinken@placer.ca.gov Andrew Deinken
lacsd.org ahall@lacsd.org Andrew Hall
lacsd.org aheil@lacsd.org Ann Heil
msn.com ajack_gss@msn.com Alexander Jack
dot.ca.gov alan_c_manee@dot.ca.gov Alan Manee
irisenv.com alapierre@irisenv.com Adrienne LaPierre
icfi.com alaplante@icfi.com Alexa La Plante
sbcglobal.net amy‐horne@sbcglobal.net Amy Horne
mbakerintl.com anne.callotdavis@mbakerintl.com Anne Callot Davis
yahoo.com annitagto24@yahoo.com annalilia aguilera
cityofpalmdale.org apangan@cityofpalmdale.org Allen S. Pangan PE
molycorp.com aren.hall@molycorp.com aren hall
hotmail.com arnett308@hotmail.com Ron Arnett
townoftruckee.com bbucar@townoftruckee.com Rebecca Bucar
truckeeriverwc.org bchristman@truckeeriverwc.org Beth Christman
fs.fed.us bhill@fs.fed.us Barry Hill
cityofpalmdale.org bkuhn@cityofpalmdale.org Brian Kuhn
newtongh.com bnewton@newtongh.com Brad Newton
edcgov.us brenda.bailey@edcgov.us Brenda Bailey
cawg.org brenda@cawg.org brenda coleman
co.kern.ca.us burstonm@co.kern.ca.us Mike Burston
waterboards.ca.gov byee@waterboards.ca.gov Betty Yee
gmail.com calrmanews@gmail.com Cal RMA
yahoo.com carolyn4craig@yahoo.com Carolyn Craig
dot.ca.gov cassandra_evenson@dot.ca.gov Cassandra Evenson
waterboards.ca.gov ccurtis@waterboards.ca.gov Chuck Curtis
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sierraecos.com chad@sierraecos.com Chad Johnson
outlook.com charlesdriggers.ca@outlook.com
me.com claire.fortier@me.com Claire Fortier
fire.ca.gov clay.brandow@fire.ca.gov Clay Brandow
ladwp.com clayton.yoshida@ladwp.com Clayton Yoshida
enviroincentives.com cpraul@enviroincentives.com Chad Praul
ttsa.net ctohlen@ttsa.net Cindy G Tohlen
gmail.com ctregulations@gmail.com Jennifer Claassen
riotinto.com daniel.gillette@riotinto.com Daniel Gillette
targheeinc.com dbroadbent@targheeinc.com Dave Broadbent
ucdavis.edu dcerman@ucdavis.edu Don C. Erman
waterboards.ca.gov dcushman@waterboards.ca.gov Douglas Cushman
pge.com dehn@pge.com David Harnish
ndep.nv.gov dentonm@ndep.nv.gov Marianne Denton
waterboards.ca.gov dfsmith@waterboards.ca.gov Douglas Fraser Smith
tu.org dlass@tu.org David Lass
gmail.com dlpxhb@gmail.com David Lowell Pelfrey
ncenet.com dminto@ncenet.com Dick Minto
cityoflancasterca.org dwatkins@cityoflancasterca.org Donald Watkins
fs.fed.us eaberger@fs.fed.us Elizabeth Berger
volcano.net edstruff@volcano.net Ed Struffenegger
fs.fed.us elutrick@fs.fed.us Erin Lutrick
lacsd.org erikabensch@lacsd.org Erika  Bensch
idiom.com esandel@idiom.com e sandel
waterboards.ca.gov eshay@waterboards.ca.gov Eric Shay
soundpathtech.com fred@soundpathtech.com Fred C. DeMetz Sr.
usmc.mil freezy.smalls@usmc.mil Freezy Smalls
vvwra.com gcloutier@vvwra.com Gina Cloutier
verizon.net gelsja1012@verizon.net Shirley Adams‐Lowe
ccp.csus.edu gperson@ccp.csus.edu Grace Person
yahoo.com griffinj1647@yahoo.com Jimmy Griffin
arcadis‐us.com hans.johannes@arcadis‐us.com Hans Johannes
gmail.com heart.toasters@gmail.com Shannon Ramirez
dot.ca.gov heath_hatheway@dot.ca.gov heath hatheway
waterboards.ca.gov hlundborg@waterboards.ca.gov Holly Lundborg
yahoo.com hsin_430@yahoo.com Hsin‐Yi Lee
gmail.com humanhealthrisk@gmail.com Daniel K. Lee
dpw.sbcounty.gov hzamora@dpw.sbcounty.gov Harold Zamora
honeylakevalleyrcd.us info@honeylakevalleyrcd.us Tim Keesey
dot.ca.gov jagjiwan_grewal@dot.ca.gov Jagjiwan Grewal
sbcglobal.net jakehudson@sbcglobal.net Jake Hudson
dot.ca.gov james.shankel@dot.ca.gov James Shankel
ltol.com janbrisco@ltol.com JAN BRISCO
cityofslt.us jburke@cityofslt.us Jason Burke
stantec.com jeff.shaw@stantec.com Jeff Shaw
yahoo.com jesusalfredoesguivel@yahoo.com JESUS ESQUIVEL
geiconsultants.com jgondek@geiconsultants.com John Gondek
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cleanlake.com jkasheta@cleanlake.com Jay Kasheta
waterboards.ca.gov jocheung@waterboards.ca.gov Jowin Cheung
dot.ca.gov joyce.brenner@dot.ca.gov Joyce Brenner
ttsa.net jparker@ttsa.net Jay Parker
usbr.gov jrieker@usbr.gov Jeffrey Rieker
astound.net jrp@astound.net John Peterson
ala‐ca.org jrutledge@ala‐ca.org John P. Rutledge
enviroincentives.com jsokulsky@enviroincentives.com Jeremy Sokulsky
townoftruckee.com jthompson@townoftruckee.com Jessica Thompson
consrv.ca.gov jtrusche@consrv.ca.gov Jack Truschel
yahoo.com karl_h51@yahoo.com Karl Humphreys
waterboards.ca.gov katheryn.landau@waterboards.ca.gov Katheryn Landau
tetratech.com kathy.monks@tetratech.com Katherine Monks
solar.abengoa.com kaye.walraven@solar.abengoa.com Kaye Walraven
gmail.com kdjbio@gmail.com Karen Jones
qmollc.com kenninger@qmollc.com Steven Kenninger
rmcwater.com kerickson@rmcwater.com Kraig Erickson
rbf.com kevarts@rbf.com Kevin Evarts
svminerals.com kirchner@svminerals.com Denise Kirchner
usace.army.mil kirk.c.brus@usace.army.mil Kirk Charles Brus
pge.com kmsu@pge.com Kevin Sullivan
parks.ca.gov ktobias@parks.ca.gov Kathryn J. Tobias
epa.gov landy.jacques@epa.gov Jacques Landy
watershednetwork.org laurel@watershednetwork.org laurel
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Water Boards 

EDMUND G. BROW, JR. 
GOVERNOR 

SECRETARY 

 

MATTHEW   FT: RIOUEZ 

r.v■RoNuFNim PROUCTION 

Lahontan Regional Water Quality Control Board 

January 28, 2013 

Michael S. Bloom 
Lead Remedial Project Manager 
NAWS China Lake 
NAVFAC Southwest 
1220 Pacific Highway 
San Diego, CA 92132 

TECHNICAL JUSTIFICATION FOR BENEFICIAL USE CHANGES FOR GROUNDWATER 
IN SALT WELLS VALLEY AND SHALLOW GROUNDWATER IN EASTERN INDIAN 
WELLS VALLEY, NAVAL AIR WEAPONS STATION, CHINA LAKE, SAN BERNARDINO, 
KERN, AND INYO COUNTIES 

Water Board staff has reviewed the Technical Justification report (Report) dated May 25, 
2012, mentioned above and have no further comments. 

The Report provided technical justification for the Navy's proposed amendment to the 
Lahontan Water Quality Control Plan (Basin Plan) to remove the municipal and domestic 
supply (MUN) beneficial use designation from groundwaters in portions of the Salt Wells 
Valley (SWV) and shallow groundwaters in the eastern Indian Wells Valley (IWV). Water 
Board staff will rely on this information to justify its recommendation to remove the MUN 
beneficial use in the SWV and the IWV groundwater basins. 

On January 17, 2013, the Lahontan Water Board approved a list of priority Basin Planning 
projects as part of the Triennial Review process. The China Lake MUN de-designation 
Project was listed as a high priority by the Water Board. Consequently, Board staff will 
continue their work on this Project. 

The next phase of the Project is the Basin Plan Amendment (BPA) process. As part of the 
BPA process, staff will host a scoping meeting, prepare a staff report, and solicit public 
comments. 

Staff believes the Navy's Report sufficiently addresses the Water Board's Request for 
Additional Information Letter dated August 31, 2011. However, the Water Board may 
require additional technical information depending on the scope and complexity of 
comments received during the BPA process. 

Richard W. Booth 
TMDLJBasin Planning Unit Supervisor 
RWB/adw/T: Tech Justify letter to Navy 
File: Basin Planning - China Lake MUN de-designate 

PLILli C. PUNIPHREY, CHAIR I PATTY Z. KOUYOUNIOJIAN, EXECUTIVE OFFICER 

2501 Lake Tahoe Blvd., So. Lake Tahoe.  CA 96150 I  www.waterboards.ca.govilahontan 
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Kambitsch, Daryl@Waterboards

From: Bloom, Michael S CIV NAVFAC SW, ESWD <michael.s.bloom@navy.mil>
Sent: Thursday, June 19, 2014 9:16 AM
To: Booth, Richard@Waterboards
Cc: Kathy Monks (kathy.monks@tetratech.com); Mcdonald, James E CIV NAVFACSW, 

GRDK39/OPDK
Subject: RE: draft NAWS China Lake staff report and env checklist for MUN de-designation
Attachments: China Lake - Staff Report (draft 6-9-14) Navy Comments.docx

Richard ‐ 
 
Thanks for the opportunity to review the Staff Report, etc. 
 
Attached are some minor comments and a few questions/suggestions on the Staff Report.  The Navy has no comments 
on Appendix A Environmental Checklist or the figures or tables. 
 
I have also copied our consultant Kathy Monks from TTEMI and Jim McDonald at the base on this email. 
 
Let us know if you need anything else from us.  We look forward to the September Board meeting! 
 
v/r 
Michael 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Booth, Richard@Waterboards [mailto:richard.booth@waterboards.ca.gov]  
Sent: Monday, June 09, 2014 3:42 PM 
To: Bloom, Michael S CIV NAVFAC SW, ESWD 
Subject: FW: draft NAWS China Lake staff report and env checklist for MUN de‐designation 
 
Michael: 
 
  
 
The NAWS China Lake MUN de‐designation is moving forward, believe it or not. You, or your consultants, are welcome 
to review my draft and provide comments before it goes public next month. Thanks, in advance. 
 
  
 
Richard W. Booth 
 
  
 
Senior Engineering Geologist 
 
Chief, TMDL/Basin Planning Unit 
 
Lahontan Water Board 
 
2501 Lake Tahoe Blvd. 
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South Lake Tahoe, CA 96150 
 
(530) 542‐5574 
 
  
 
From: Booth, Richard@Waterboards  
Sent: Monday, June 09, 2014 3:35 PM 
To: Mitton, Cindi@Waterboards; Pacheco, Omar@Waterboards; Fiore‐Wagner, Mary@Waterboards; Smith, 
Doug@Waterboards 
Cc: Kemper, Lauri@Waterboards; Plaziak, Mike@Waterboards; Bergen, Brianna@Waterboards 
Subject: draft NAWS China Lake staff report and env checklist for MUN de‐designation 
 
  
 
All: 
 
  
 
I am submitting the attached daft NAWS China Lake Staff Report and Environmental Checklist (Appendix A) for your 
review. This item is scheduled for the September Board meeting in Barstow. I would greatly appreciate your comments 
by end of day June 20th. That gives me the last week of June to address your comments and have a version out to the 
public in early July. This requires a 45‐day comment period, so I hope to final it for the Board by mid to late August.  
 
  
 
Couple of technical notes: 
 
  
 
1.      A while back, I discussed the western de‐designation boundary with a couple of you. The north‐south straight line is 
an admittedly somewhat artificial boundary. But I examined other features to decide on the boundary. Structural 
features (e.g., faulting) do not offer an obvious demarcation. Topography does not help. The hydrogeology (stratigraphic 
units or geochemistry) does not show a good place to draw the line. So, I'm sticking with the line as drawn, but will be 
glad to alternatives with you.  
 
  
 
2.      Recently, Patty gave me a copy of an April 18th letter to IWVWD from Brianna. Not sure how this relates to the 
MUN de‐designation, if it does. I seek enlightenment. 
 
  
 
Thanks again for your help! 
 
  
 
Richard 
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EXECUTIVE SUMMARY 
 
This staff report summarizes aspects of the background, need, and technical 
justification to amend the Water Quality Control Plan for the Lahontan Region 
(Basin Plan) to remove the Municipal and Domestic Supply (MUN) beneficial use 
designation from ground waters located in the Naval Air Weapons Station China 
Lake (NAWS China Lake). The ground waters proposed for de-designation are 
those located beneath the Salt Wells Valley (SWV) and for shallow groundwater in 
the eastern Indian Wells Valley (IWV) groundwater basin. Both of these areas are 
located entirely within the boundaries of the NAWS China Lake. No changes are 
proposed to the other designated beneficial uses for ground waters of the SWV and 
IWV basins.  
 
Water quality assessments, justification for the areas proposed for de-designation, 
and water treatability studies are summarized in this staff report from the following 
sources of information: 
 

 TriEcoTt. 2013. “Technical Justification for Beneficial Use Changes for 
Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 
Indian Wells Valley.” February. (Technical Justification Report) 

 Tetra Tech. 2003. “Final Basewide Hydrogeologic Characterization Summary 
Report, NAWS China Lake, California.” July. (Basewide Hyrogeological 
Characterization [BHC] Report) 

 Discussions between Water Board staff, Navy staff, and consultants for the 
Navy 

 Public input, including scoping meeting held in May 2013 in Ridgecrest 
 
This staff report also includes a California Environmental Quality Act (CEQA) 
Environmental Checklist that identifies physical, biological, social, and economic 
factors that might be affected by the NAWS China Lake MUN de-designation. On 
the basis on the Environmental Checklist evaluation, Water Board staff finds the 
NAWS China Lake MUN de-designation could not have a significant adverse 
impact on the environment.  
 
Based on the evaluation from information listed above, Water Board staff concludes 
that the MUN use is not an existing use of the affected ground waters, and cannot 
feasibly be attained through permit conditions or treatment.  Due to water quality 
considerations, removal of the MUN use from ground waters of NAWS China Lake 
is justified under criteria in the federal Water Quality Standards Regulation (40CFR 
131.10 (g)) and California’s Sources of Drinking Water Policy (State Water 
Resources Control Board Resolution 88-63).  
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INTRODUCTION 
 
The Lahontan Regional Water Quality Control Board (Water Board) is the California 
state agency that sets and enforces water quality standards in about 20 percent of 
the state including the eastern Sierra Nevada and northern Mojave Desert. Water 
quality standards and control measures for surface and ground waters of the 
Lahontan Region are contained in the Basin Plan. California’s standards include 
designated beneficial uses, narrative and numeric water quality objectives for 
protection of beneficial uses, and a non-degradation policy. Existing state standards 
for groundwater basins can be found in Chapters 2 and 3 of the Lahontan Basin 
Plan.  The plan is available online at http://www.waterboards.ca.gov/lahontan/.   
The U.S. Environmental Protection Agency (USEPA) has also promulgated 
standards for certain toxic pollutants in ground waters of California.   
 
This staff report provides the technical justification and Environmental Checklist for 
a proposed Basin Plan Amendment to remove the Municipal and Domestic Supply 
(MUN) beneficial use designation from select ground waters of NAWS China Lake’s 
SWV and IWV groundwater basins in Inyo County, Kern, and San Bernardino 
Counties (Figure 1). 
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DE-DESIGNATION OF A BENEFICIAL USE 
 
Background for a MUN Use Designation 
 
Until 1989, waters of the Lahontan Region were not designated for the MUN use 
unless they were actually being used for domestic supply.  Most of the MUN use 
designations in the Regional Board’s 1975 North and South Lahontan Basin Plans 
were for groundwater basins.  In 1988, the State Water Board adopted Resolution 
88-63, the Sources of Drinking Water Policy.  This policy includes criteria for 
identification of water bodies as drinking water sources to be protected under 
Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of 1986, 
California Health and Safety Code Section 25249.5 et. seq.  Proposition 65 
prohibits discharges of any chemical “known to the State to cause cancer or 
reproductive toxicity” to a potential source of drinking water, with certain exceptions.  
The State Water Board directed the Regional Water Boards to identify “sources of 
drinking water” within their regions using the criteria in the policy, and to amend 
their Basin Plans to designate MUN uses for these sources.  
 
In 1989, the Lahontan Regional Board amended its 1975 Basin Plans to designate 
MUN uses for almost all surface and ground waters in the Lahontan Region, 
including inland saline lakes and geothermal springs.  The rationale for this action 
was that, due to the scarcity of water supplies in much of the region, it might be 
feasible and desirable to treat and use even poor quality waters in the future. The 
Board also lacked the staff resources and water quality data necessary to assess 
all water bodies in the Lahontan Region on a case-by-case basis for their suitability 
as drinking water sources.   
 
A single Lahontan Basin Plan replaced the North and South Lahontan Basin Plans 
in 1995.  Tables 2-1 and 2-2 in the current plan do not distinguish between existing 
and potential beneficial uses.  Water quality standards and antidegradation 
regulations are meant to protect both existing and potential uses, and uses that 
occur only seasonally.  The determination whether a use is existing or potential 
must be made on a case-by-case basis. 
 
Federal regulation and guidance 
 
Federal guidance for designation or removal of beneficial uses is contained in the 
Water Quality Standards Regulation (40 CFR 131.10) and the Water Quality 
Standards Handbook (USEPA, 2012). The Water Quality Standards Regulation 
defines "existing uses" as "those uses actually attained in the water body on or after 
November 28, 1975, whether or not they are included in the water quality 
standards."  States may remove existing beneficial uses only under very limited 
circumstances, e.g., when a use requiring more stringent water quality criteria is 
added. At a minimum, uses are considered attainable if they can be achieved by 
the imposition of effluent limits required under Sections 301(b) and 306 of the 
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federal Clean Water Act and cost effective and reasonable best management 
practices for nonpoint source control. 
 
The Water Quality Standards Regulation allows states to remove designated 
beneficial uses that are not existing uses. The following is a non-verbatim summary 
of the provisions of the regulation, from Section 40 CFR 131.10(g), that are most 
applicable to removal of the MUN use from ground waters of NAWS China Lake.  
 
States may remove a designated use that is not an existing use if the state can 
demonstrate that attaining the designated use is not feasible because: 
 

 Naturally occurring pollutant concentrations prevent the use 
 

 Human-caused conditions or sources of pollution prevent the use and cannot 
be remedied   

 
 Controls would require substantial and widespread economic and social 

impacts. 
 
State Water Board Sources of Drinking Water Policy (Resolution 88-63) 
 
This policy states that surface and ground waters of the State are to be considered 
suitable, or potentially suitable, for municipal or domestic water supply and should 
be so designated by the Regional Boards with the exception of surface and ground 
waters where: 
 
“a) The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 

microsiemens/cm, electrical conductivity) and it is not reasonably expected 
by Regional Boards to supply a public water system, or 

 
  b) There is contamination, either by natural processes or by human activity 

(unrelated to a specific pollution incident), that cannot reasonably be treated 
for domestic use using either Best Management Practices or best 
economically achievable treatment practices.” 

 
The provisions above are the parts of the policy most applicable to removal of the 
MUN use from ground waters of NAWS China Lake.  A copy of the full policy is 
included as an appendix to the existing Lahontan Basin Plan. 
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SCOPE, PURPOSE, AND NEED OF PROPOSED MUN DE-DESIGNATION 
BASIN PLAN AMENDMENT 
 
The Municipal and Domestic Supply (MUN) beneficial use is defined in Chapter 2 of 
the Basin Plan as:  “Beneficial uses of waters used for community, military, or 
individual water supply systems including, but not limited to drinking water supply.” 
Components of the MUN use other than human drinking water supply could include 
water supplies for pets and home aquaria, bathing, laundry and dishwashing, toilet 
flushing and landscape watering. California state drinking water standards apply to 
ambient waters with designated MUN uses, as well as to treated water in water 
supply and distribution systems. The Regional Board designated the MUN use for 
the Indian Wells Valley and the Salt Wells Valley ground waters in 1989 as part of a 
“blanket” designation of the use for most waters of the Lahontan Region. The 
proposed Basin Plan Amendment only affects the portions of the Indian Wells 
Valley and the Salt Wells Valley ground water basins located within the boundaries 
and beneath the NAWS China Lake.  
 
The proposed amendments would change Table 2-2 in the Basin Plan, “Beneficial 
Uses for Ground Waters of the Lahontan Region” to remove the “X” in the MUN  
beneficial use column for the “Salt Wells Valley” (DWR Basin No. 6-53) and the 
“Indian Wells Valley” (DWR Basin No. 6-54).  Only the shallow water-bearing zone 
beneath eastern IWV is recommended for MUN de-designation. Designated 
beneficial uses for ground waters located in the Salt Well Valley and the Indian 
Wells Valley MUN and Industrial Supply (IND) for Salt Valley Well and MUN, IND, 
Agricultural Supply (AGR), and Freshwater Replenishment (FRSH) for Indian Wells 
Valley.  
 
No other changes in beneficial uses are proposed for the ground water within 
NAWS China Lake’s SWV or IWV as part of these Basin Plan amendments.  No 
changes are proposed in water quality objectives for the ground waters affected by 
the use change.   
 
The primary reason for proposing removal of the MUN use at this time is to facilitate 
the Navy’s continued groundwater cleanup at NAWS China Lake.  
 
Exceptions to the municipal or domestic beneficial use designation can be made for 
groundwater bodies with TDS or naturally occurring contaminants at concentrations 
not conducive to treatment, or that are unable to provide sufficient water to supply a 
single well capable of producing an average yield of 200 gallons per day. 
Groundwater in SWV does not qualify as having a municipal or domestic beneficial 
use because the existing naturally occurring groundwater quality does not meet 
Maximum Contaminant Levels (MCLs) for some constituents, thus the naturally 
occurring groundwater quality does not support MUN use. If the MUN use is not 
removed, the Navy would be required to incur unnecessary groundwater cleanup 
costs. Groundwater cleanup (i.e., controls) to MCLs would require substantial and 
widespread economic and social impacts. Such a situation is not in the best 
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interests of the Navy or the local community of Ridgecrest.  
 
The Lahontan Basin Plan prohibits most industrial waste discharges to 
groundwater.  However, it allows industrial discharges to waters not designated for 
the MUN use, if appropriate antidegradation findings can be made and if the 
discharge meets the regionwide General Discharge Limitations for industrial and 
municipal discharges (see Section 4.7 of the Basin Plan).  The Limitations require 
that discharges contain “essentially none” of a variety of toxic or otherwise 
deleterious substances.  
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TECHNICAL ASSESSMENTS 
 
This section provides the environmental setting of the China Lake area and a 
discussion of the geology and hydrogeology pertinent to the groundwater proposed 
for MUN de-designation.  
 
Sources of Information and Data 
 
The proposed MUN use de-designation Basin Plan Amendment (BPA) is based on 
Water Board staff’s review of relevant information and data on NAWS China Lake 
and its watershed in relation to state and federal water quality standards and criteria 
for the MUN use.  The Water Board has evaluated and considered the Navy’s 
extensive field studies in the NAWS China Lake watershed and groundwater 
basins, including water quality monitoring and lithologic and groundwater surveys. 
Water Board staff relied primarily on the Technical Justification Report and the 
Basewide Hydrogeological Characterization (BHC) Report.  
 
The primary goal of the basewide hydrogeologic characterization was to develop 
and refine a hydrogeologic conceptual model for the area, which includes IWV, 
SWV, and Randsburg Wash. The BHC Report includes definition of the major 
water-bearing zones, description of groundwater flow directions, evaluation of 
possible interconnectivities between water-bearing zones, groundwater chemistry 
based on analytical results (including water quality and isotopic composition), and a 
compilation of well construction data. It also includes a discussion of the suitability 
(or lack thereof) of the current municipal or domestic beneficial use designation for 
groundwater beneath SWV and the IWV in the vicinity of the China Lake playa.  
 
In order to evaluate and decide on many of the technical decisions necessary for 
de-designation (e.g., the lateral and vertical extent of the groundwater basin to de-
designate, the likelihood of hydrogeologic changes over time that could affect the 
extent of the chemistry of the affected areas, etc.), Water Board staff, Navy staff, 
and consultants for the Navy have developed Site Conceptual Models of the 
subsurface geology and hyrogeology. Abbreviated Site Conceptual Models for SWV 
and IWV are presented below. Complete descriptions of the SCMs are presented in 
the Technical Justification and BHC Reports.  
 
The NAWS China Lake Environment 
 
NAWS China Lake is located in the northern Mojave Desert, approximately 150 
miles northeast of Los Angeles (Figure 1). The 950-square-mile China Lake 
Complex, located in Inyo, San Bernardino, and Kern Counties, includes the majority 
of the range and test facilities, as well as NAWS China Lake headquarters and the 
China Lake community. The NAWS China Lake facility is located in the Basin and 
Range Physiographic Province, characterized by isolated, north-south trending 
mountain ranges separated by desert basins. The ancestral China Lake was 
formed in IWV as part of a complex chain of lakes, and was fed by the 
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interconnecting Owens River that begins in the Mono Basin and ends in Death 
Valley. The areas of the SWV and IWV basins subject to this proposed amendment 
are both within the China Lake Complex. Figure 2 shows the delineated lateral 
extent of the areas proposed for de-designatiion. 
 
Salt Wells Valley (SWV) Groundwater Basin 
 
SWV Site Conceptual Model 
 
The SWV groundwater basin Site Conceptual Model is based primarily on studies 
reported in the Technical Justification and BHC Reports. The SWV groundwater 
basin is located in San Bernardino County near Ridgecrest. The surface area 
covers 46 square miles. SWV groundwater basin underlies an east-trending valley 
connected to IWV to the west and Searles Valley to the east. The valley margin and 
underlying crystalline rock are covered with alluvial fan, colluvial, and lacustrine 
sediments (i.e., fine-grained sediments deposited in a lake environment) deposited 
when this valley was an embayment of the Pleistocene-age Searles Lake. The 
sediments are interbedded gravel, sand, and silt, with significant intervals of clay 
toward the center and eastern portions of the basin.  
 
Groundwater in the SWV basin is unconfined in a single hydrogeologic zone and 
flows east toward Searles Valley, discharging into the Searles Valey groundwater 
basin. Groundwater is typically first encountered at about 10 feet below ground 
surface (bgs) in the basin at the eastern edge of the valley and at about 25 feet bgs 
in the western part of SWV. The alluvial fans along the southern, western, and 
northern flanks of the valley contain groundwater at depths of more than 90 feet 
bgs. The average depth of the SWV basin fill is 2,000 feet with as much as 6,500 
feet of basin fill in the western SWV.  
 
Groundwater replenishment of the SWV basin is from 
 

 Infiltration of rain that falls on the valley floor, 
 Percolation of runoff, 
 Underflow from the IWV groundwater basin. 

 
A low topographic divide separates IWV and SWV basins. Fracture flow through the 
bedrock is presumed to be the primary source of groundwater recharge to the SWV 
basin. 
 
SWV Groundwater Quality Assessment 
 
California’s Groundwater Bulletin 118 states, “The groundwater [in SWV 
Groundwater Basin 6-53] is rated inferior for all beneficial uses because of high 
TDS content that ranges from about 4,000 mg/L to 39,000 mg/L.” Other 
impairments are elevated concentrations of arsenic, sodium, chloride, and boron. 
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The BHC Report shows groundwater in SWV wells contain the greatest amount of 
evaporative enrichment of any wells sampled during the BHC investigation as 
shown by stable isotope studies because groundwater in these wells show isotope 
evidence of partial evaporation of precipitation prior to infiltration and recharge of 
the aquifer.  
 
As a result of evaporate concentration, TDS content ranges from about 3,290 
milligrams per liter (mg/L) at the southern edge of the valley to more than 39,000 
mg/L beneath the playa in the central and eastern part of the valley. The mean TDS 
concentration of 14,522 mg/L is more than four times the 3,000 mg/L standard cited 
in SWRCB Resolution 88-63. The TDS and other sample results are summarized in 
Table 1. 
 
SWV groundwater mean background concentrations for TDS, arsenic, chloride, 
sulfate, aluminum, chromium, iron, and manganese exceed California MCLs. 
Arsenic is of particular note, as its mean background concentration of 74 μg/L is 
over seven times the primary MCL.  
 
There is no information to indicate that SWV groundwater has ever been used as a 
source of domestic or municipal water. The only known groundwater wells in SWV 
are monitoring wells related to environmental investigations. The current land use at 
SWV is military-industrial, and future land use is expected to remain military-
industrial. Therefore, use of SWV groundwater as a source of drinking water in the 
future is unlikely. 
 
Area Proposed for De-designation Beneath SWV 
 
Based on the Site Conceptual Model, Water Board staff proposes the Water Board 
adopt a Basin Plan Amendment to remove the MUN use designation for the SWV 
groundwater basin within the NAWS China Lake boundaries. The lateral extent of 
the area proposed for de-designation is shown on Figure 2. The vertical extent of 
the area proposed for de-designation is the entire aquifer saturated thickness, from 
the water table (first-encountered groundwater) to the underlying bedrock.  A similar 
Basin Plan Amendment for the Searles Valley Basin (DWR 6-52) was approved and 
adopted over 10 years ago; the Searles Valley Basin is a groundwater discharge 
area for the SWV and borders the area proposed in this Basin Plan Amendment to 
the east.  
 
Indian Wells Valley (IWV) Groundwater Basin 
 
IWV Site Conceptual Model 
 
The IWV groundwater basin Site Conceptual Model is based primarily on studies 
reported in the Technical Justification and BHC Reports. The entire IWV 
groundwater basin is located in San Bernardino, Kern, and Inyo Counties near 
Ridgecrest and west of SWV. The surface area covers almost 600 square miles. 
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However, only 20 percent of that total area is proposed for MUN de-designation 
and, of that, only the vertical extent of the saturated portion of the shallow 
hydrogeologic zone of the IWV groundwater basin.  
 
The IWV is bounded on the west and east by mountain ranges (Sierra Nevada and 
Argus, respectively) which is typical for the Basin and Range Physiographic 
Province. But IWV is also bounded by mountain ranges on the north (Coso Range) 
and the south (El Paso Mountains and Spangler Hills).  
 
Lacustrine sediments are widespread throughout IWV. Depositional sequences of 
fine-grained lacustrine sediments alternating with courser grained sediments from 
alluvial deposition over geologic time has resulted in three distinct water-bearing 
hydrostratigraphic units in the subsurface separated by the lacustrine deposits.  
 
Groundwater in the IWV basin is present in the three water-bearing zones, the 
Shallow, Intermediate, and Deep Hydrogeologic Zones. The water-bearing zones of 
the Intermediate Hydrogeologic Zone and Deep Hydrogeologic Zone comprise the 
regional aquifer. The MUN de-designation is only proposed for groundwater 
(saturated portion) of the shallow hydrogeologic zone in the eastern portion of the 
IWV basin. 
 
IWV Groundwater Quality Assessment 
 
IWV Intermediate and Deep Hydrogeologic Zones - The high confining pressures 
experienced while drilling in the China Lake playa area indicate the potential for 
upward movement of deep groundwater on the eastern side of IWV. Results for 
shallow hydrogeologic zone wells show evaporative enrichment in the heavier 
isotopes, whereas most intermediate and deep zone groundwater samples plot 
close to the global meteoric water line, indicating that little evaporation occurred 
prior to recharge.  
 
Upward movement of deep groundwater and the isotopic evidence that little 
evaporation occurred in the deep hydrologic zones of IWV are two lines of evidence 
that explain why the intermediate and deep zones are fresher – they contain 
significantly smaller concentrations of TDS and inorganic constituents than the 
shallow hydrogeologic zone. Thus, the intermediate and deep zones are not 
recommended for MUN de-designation. 
 
IWV Shallow Hydrogeologic Zone - Water quality in the shallow hydrogeologic zone 
varies significantly from west to east, caused in part by the interaction of the 
groundwater with differing sediment types ranging from alluvium in the western 
portion of the basin to fine-grained sediments in the playa region. High evaporation 
rates also tend to concentrate cations and anions in shallow groundwater in the 
vicinity of the playa in the same manner as described in the SWV Groundwater 
Quality Assessment section above.  
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Over the years, the Navy has performed numerous groundwater investigations in 
several areas throughout the IWV basin to determine the extent and character of 
contamination releases to groundwater due to their activities. The Technical 
Justification Report provides results of the pertinent groundwater investigations, 
including seven distinct areas in the IWV that have received extensive study and 
characterization.  
 
Groundwater sampling results and Site Conceptual Model assessments indicate 
that the western area of IWV is not appropriate for MUN de-designation. All of the 
sample results are below 3,000 mg/L TDS, an MCL criterion for TDS. However, 
results of investigations in the shallow hydrologic zone in the eastern area of IWV 
show significant MCL exceedances of TDS, arsenic, and other inorganic 
constituents.  
 
A generalized data set of 168 samples collected from SHZ monitoring wells located 
within the NAWS China Lake boundary in the eastern IWV, TDS concentrations 
range from 360 to 56,000 mg/L. The mean TDS concentration for SHZ groundwater 
in the eastern portion of IWV is about 3,318 mg/L, and the 95th percentile is over 
7,500 mg/L. (Table2) About 40 percent of the samples in this generalized data set 
exceed the 3,000 mg/L TDS criterion for exemption from MUN beneficial use. 
Concentrations of TDS in the eastern portion of IWV generally increase to the north, 
with increasing proximity to the China Lake playa.  
 
Arsenic concentrations in the eastern IWV groundwater from 2.3 to 1,190 μg/L, with 
a mean concentration of 230 μg/L, which is well over an order of magnitude greater 
than the MCL for arsenic (10 μg/L). Arsenic concentrations exceed the MCL in 85 
percent of the samples for the IWV data set (138 out of 163 samples).  
 
Area Proposed for De-designation Beneath IWV 
 
Water Board staff propse that the Water Board adopt a Basin Plan Amendment to 
remove shallow groundwater from the MUN use designation for the eastern IWV 
groundwater basin within the NAWS China Lake boundaries. The lateral extent of 
the area proposed for de-designation is shown on Figure 2. The vertical extent of 
the area proposed for de-designation is based on the saturated thickness of the 
shallow hydrologic zone as described in the Technical Justification Report. Where 
present, the depth to shallow groundwater in the eastern portion of IWV ranges 
from about 0 feet (not present) to 20 feet bgs in the vicinity of the China Lake playa 
to 45 feet bgs in the southeast portion of IWV. There is no information to indicate 
that shallow groundwater in the eastern portion of IWV proposed for de-designation 
has ever been used as a source of domestic or municipal water. The only known 
groundwater wells screened in the Shallow Hydrogeological Zone in the eastern 
portion of IWV within the confines of NAWS China Lake are monitoring wells related 
to environmental investigations. The current land use at NAWS China Lake is 
military-industrial, and future land use is expected to remain military-industrial.
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WATER TREATABILITY ANALYSIS 
 
The following water treatability analysis pertains to both SWV and IWV water. The 
purpose of the analysis, from the Technical Justification Report, is to determine 
whether the groundwater proposed for MUN de-designation could be economically 
and feasibility used for MUN use.   
 
The economic and technical treatability analysis was based on the cost of a 
household treatment unit in dollars per gallon treated as a metric for comparison 
with other water supply options. This baseline assumption is useful for recognizing 
that beneficial use is a legal right to even a single transient or permanent resident 
accessing groundwater at a discrete location. However, household treatment 
systems generally require a higher cost per gallon treated than public water 
systems. Results of the analysis indicate that, although treatment costs are not 
unreasonable compared to other water sources available in the area, the difficulty 
associated with disposal of treatment byproducts renders household water 
treatment for groundwater in the study area technically infeasible. The economic 
and treatability analysis consisted of the following steps: 
 

1. Identify the primary constituents in groundwater that must be removed for 
potential use as drinking water. 

2. Identify treatment technologies that could treat or remove these constituents. 
3. Use a screening process based on one or more limiting properties, identify 

one or more design treatment technologies for use in the analysis. 
4. Identify baseline conditions for areas and populations that could use water 

for municipal or domestic supply.  
5. Evaluate the size and scale of the proposed design treatment system.  
6. Evaluate the cost of the proposed design treatment system. 
7. Identify alternatives to water treatment. 
8. Compare the design treatment technologies with alternatives to treatment 

according to criteria of effectiveness, implementability, and cost. 
9. Offer an opinion regarding feasibility of groundwater use as a drinking water 

source based on the economic and technical assessment. 
 
The primary constituents considered in the analysis, potentially to be treated, are 
arsenic, chloride, fluoride, sulfate, and TDS. These exceeded MCLs in groundwater 
samples collected within the SWV and the IWV basins.  
 
Waste brine discharged to septic systems would harm anaerobic bacteria that make 
the septic system effective. Storage and hauling the brine to of-site disposal is 
infeasible due to the cost. Disposal of waste brine to sanitary sewer would likely not 
meet industrial pretreatment standards and would violate discharge permit 
parameters. Other brine disposal options were considered in a pilot study for the 
Indian Wells Valley Water District that evaluated zero liquid discharge using 
brackish water and were deemed infeasible (Carollo, 2010). The Navy considered 
source blending, bulk water handling, and a public water system as alternatives to 
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water treatment. All three alternatives suffer from prohibitive costs.  
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ALTERNATIVES CONSIDERED TO SATISFY REQUIREMENTS OF CCR TITLE 
23, SECTION 3777  
 
For the purposes of California Code of Regulations title 23, section 3777, the 
project is the de-designation of municipal and domestic water supply (MUN) 
beneficial use for the portions of the groundwater basins discussed above. De-
designation is a Water Board action. One consequence of such action is to not 
require groundwater cleanup levels to the MUN standards. The project will not 
result in reasonably foreseeable significant adverse environmental impacts nor will 
the methods of compliance with the project result in any reasonably foreseeable 
significant adverse environmental impacts. However, groundwater quality will 
remain impacted with contaminants that would adversely impact the MUN beneficial 
use if the groundwater quality were not already adversely impacted by naturally 
occurring constituents that render the MUN use unattainable. 
 
Preferred Alternative.  The Preferred Alternative is the adoption of the Basin Plan 
amendment incorporating the changes discussed in this report.  
 
No Action Alternative.  The No Action alternative means that the Lahontan Water 
Board would not adopt the Basin Plan amendment. 
 
The project, and reasonably foreseeable methods of compliance with the project, 
will not result in any reasonably foreseeably significant adverse environmental 
impacts. 
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<Insert Table 1 here>  
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<Insert Table 2 here>  
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<Insert Figure 1 here>  

126



NAWS China Lake 
MUN De-designation 

 22

<Insert Figure 2 here> 
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Please let me know if you’d like any additional changes made to the text, figure, or table or would like to discuss 
anything in greater detail.  I’ll be here until about 10:00 this morning and get any additional changes made early in the 
day. 
 
If you need them or want to refer to them in the future, the revised acreages for the de‐designated areas (delineated 
from revised Figure 2) are: 
IWV = 44,257 acres (decreased by over 11,500 acres from what was initially proposed in the Technical Justification TM) 
SWV = 16,711 acres (no change) 
 
Thanks & Happy Thanksgiving, 
 
Kathy 
 
 
 

From: Booth, Richard@Waterboards [mailto:richard.booth@waterboards.ca.gov]  
Sent: Tuesday, November 25, 2014 3:36 PM 
To: Monks, Kathy 
Subject: RE: staff report China Lake  
 
Thanks, Kathy, for the prompt response. I’ll check it out. 
 
From: Monks, Kathy [mailto:Kathy.Monks@tetratech.com]  
Sent: Tuesday, November 25, 2014 3:27 PM 
To: Booth, Richard@Waterboards 
Subject: RE: staff report China Lake  
 
Hi Richard, 
 
Attached is a clean revised version of the de‐designation boundary map for your review.  Please let me know if you’d like 
anything else changed.  There are a couple of additional modifications that were made, other than those we discussed: 
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1)       We changed the scale from feet to miles, because I think it makes more sense, given the units and relative 
scale. 

2)      On the legend, the green shading denotes, “Wastewater Treatment Ponds”.  We had discussed referring to 
them as the “City of Ridgecrest Wastewater Treatment Ponds”, but when I saw the revised map, I noticed that 
there are two small man‐made wastewater treatment ponds in SWV, so I had the label changed to make it more 
generic and to avoid any confusion. 

 
I’ve also attached a Word file of Table 3‐11 from the Technical Justification memo, so that you can modify the table 
number and footers.  After reviewing Table 3‐11, along with the narrative provided in the Treatability Analysis section of 
the Staff Report, I think the addition of the table will provide the summary of cost information that was requested in the 
comment.  However, please let me know if you need anything else as supporting documentation to that end, or if you’d 
like to discuss in greater detail. 
 
I wanted to get you the map and table as soon as possible, in case you wanted any additional changes made.  I’m still 
working on the other 2 narrative points, and will have my revisions to you in “Track Changes” early tomorrow morning, if 
not sooner.  
 
Please let me know if you would like anything else modified on either of the two file attachments. 
 
Thanks, 
 
Kathy 
 
Kathy Monks, MS, MBA, PG | Lead Project Manager | Sr. Hydrogeologist 
Direct: 775.851.1797 | Cell: 505.934.0715 | Fax: 775.851.1986 
1005 Desert Jewel Ct. | Reno, NV  89511 
kathy.monks@tetratech.com 
  
Tetra Tech | Complex World, Clear Solutions | www.tetratech.com 
 
 
 
 

From: Booth, Richard@Waterboards [mailto:richard.booth@waterboards.ca.gov]  
Sent: Tuesday, November 25, 2014 11:07 AM 
To: Monks, Kathy 
Subject: staff report China Lake  
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EXECUTIVE SUMMARY 
 
This staff report summarizes the background, need, and technical justification for 
an amendment to the Water Quality Control Plan for the Lahontan Region (Basin 
Plan) to remove the Municipal and Domestic Supply (MUN) beneficial use 
designation from ground waters located within the Naval Air Weapons Station 
China Lake (NAWS China Lake). The ground waters proposed for de-designation 
are those located beneath the Salt Wells Valley and those within the shallow 
groundwater in the eastern Indian Wells Valley groundwater basin. Both of these 
areas are located entirely within the boundaries of the NAWS China Lake. No 
changes are proposed to the other designated beneficial uses for ground waters 
of the Salt Wells Valley and Indian Wells Valley basins.  
 
Water quality assessments, justification for the areas proposed for de-
designation, and water treatability studies are summarized in this staff report 
from the following sources of information: 
 

 TriEcoTt. 2013. “Technical Justification for Beneficial Use Changes for 
Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 
Indian Wells Valley.” February. (Technical Justification Report) 

 Tetra Tech. 2003. “Final Basewide Hydrogeologic Characterization 
Summary Report, NAWS China Lake, California.” July. (Basewide 
Hydrogeological Characterization [BHC] Report) 

 Discussions between Water Board staff, Navy staff, and consultants for 
the Navy 

 Public input, including scoping meeting held in May 2013 in Ridgecrest 
 
This staff report also includes a California Environmental Quality Act (CEQA) 
Environmental Checklist that identifies physical, biological, social, and economic 
factors that might be affected by the NAWS China Lake MUN de-designation. On 
the basis on the Environmental Checklist evaluation, Water Board staff finds the 
NAWS China Lake MUN de-designation could not have a significant adverse 
impact on the environment.  
 
Based on the evaluation from information listed above, Water Board staff 
concludes that the MUN use is not an existing use of the affected ground waters, 
and cannot feasibly be attained through permit conditions or treatment.  Due to 
water quality considerations, removal of the MUN use from ground waters of 
NAWS China Lake is justified under criteria in the federal Water Quality 
Standards Regulation (40CFR 131.10 (g)) and California’s Sources of Drinking 
Water Policy (State Water Resources Control Board Resolution 88-63).  
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INTRODUCTION 
 
The Lahontan Regional Water Quality Control Board (Water Board) is the 
California state agency that sets and enforces water quality standards in about 
20 percent of the state including the eastern Sierra Nevada and northern Mojave 
Desert. Water quality standards and control measures for surface and ground 
waters of the Lahontan Region are contained in the Basin Plan. California’s 
standards include designated beneficial uses, narrative and numeric water 
quality objectives for protection of beneficial uses, and a non-degradation policy. 
Existing state standards for groundwater basins can be found in Chapters 2 and 
3 of the Lahontan Basin Plan.  The plan is available online at 
http://www.waterboards.ca.gov/lahontan/.   
The U.S. Environmental Protection Agency (USEPA) has also promulgated 
standards for certain toxic pollutants in ground waters of California.   
 
This staff report provides the technical justification and Environmental Checklist 
for a proposed Basin Plan Amendment to remove the Municipal and Domestic 
Supply (MUN) beneficial use designation from select ground waters of NAWS 
China Lake’s Salt Wells Valley and Indian Wells Valley groundwater basins in 
Inyo County, Kern, and San Bernardino Counties (Figure 1). 
 
DE-DESIGNATION OF A BENEFICIAL USE 
 
Background for a MUN Use Designation 
 
Until 1989, waters of the Lahontan Region were not designated for the MUN use 
unless they were actually being used for domestic supply.  Most of the MUN use 
designations in the Regional Board’s 1975 North and South Lahontan Basin 
Plans were for groundwater basins.  In 1988, the State Water Resources Control 
Board (State Water Board) adopted Resolution 88-63, the Sources of Drinking 
Water Policy.  This policy includes criteria for identification of water bodies as 
drinking water sources to be protected under Proposition 65, the Safe Drinking 
Water and Toxic Enforcement Act of 1986, California Health and Safety Code 
Section 25249.5 et. seq.  Proposition 65 prohibits discharges of any chemical 
“known to the State to cause cancer or reproductive toxicity” to a potential source 
of drinking water, with certain exceptions.  The State Water Board directed the 
Regional Water Boards to identify “sources of drinking water” within their regions 
using the criteria in the policy, and to amend their Basin Plans to designate MUN 
uses for these sources.  
 
In 1989, the Water Board amended its 1975 Basin Plans to designate MUN uses 
for almost all surface and ground waters in the Lahontan Region, including inland 
saline lakes and geothermal springs.  The rationale for this action was that, due 
to the scarcity of water supplies in much of the region, it might be feasible and 
desirable to treat and use even poor quality waters in the future. The Water 
Board also lacked the staff resources and water quality data necessary to assess 
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all water bodies in the Lahontan Region on a case-by-case basis for their 
suitability as drinking water sources.   
 
A single Lahontan Basin Plan replaced the North and South Lahontan Basin 
Plans in 1995.  Tables 2-1 and 2-2 in the current plan do not distinguish between 
existing and potential beneficial uses.  Water quality standards and 
antidegradation regulations are meant to protect both existing and potential uses, 
and uses that occur only seasonally.  The determination whether a use is existing 
or potential must be made on a case-by-case basis. 
 
Federal regulation and guidance 
 
Federal guidance for designation or removal of beneficial uses is contained in the 
Water Quality Standards Regulation (40 CFR 131.10) and the Water Quality 
Standards Handbook (USEPA, 2012). The Water Quality Standards Regulation 
defines "existing uses" as "those uses actually attained in the water body on or 
after November 28, 1975, whether or not they are included in the water quality 
standards."  States may remove existing beneficial uses only under very limited 
circumstances, e.g., when a use requiring more stringent water quality criteria is 
added. At a minimum, uses are considered attainable if they can be achieved by 
the imposition of effluent limits required under Sections 301(b) and 306 of the 
federal Clean Water Act and cost effective and reasonable best management 
practices for nonpoint source control. 
 
The Water Quality Standards Regulation allows states to remove designated 
beneficial uses that are not existing uses. The following is a summary of the 
provisions of the regulation, from Section 40 CFR 131.10(g), that are most 
applicable to removal of the MUN use from ground waters of NAWS China Lake.  
 
States may remove a designated use that is not an existing use if the state can 
demonstrate that attaining the designated use is not feasible because: 
 

 Naturally occurring pollutant concentrations prevent the use 
 

 Human-caused conditions or sources of pollution prevent the use and 
cannot be remedied   

 
 Controls would require substantial and widespread economic and social 

impacts. 
 
State Water Board Sources of Drinking Water Policy (Resolution 88-63) 
 
This policy states that surface and ground waters of the State are to be 
considered suitable, or potentially suitable, for municipal or domestic water 
supply and should be so designated by the regional boards with the exception of 
surface and ground waters where: 
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“a) The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 

microsiemens/cm, electrical conductivity) and it is not reasonably 
expected by Regional Boards to supply a public water system, or 

 
  b) There is contamination, either by natural processes or by human activity 

(unrelated to a specific pollution incident), that cannot reasonably be 
treated for domestic use using either Best Management Practices or best 
economically achievable treatment practices. 

 
c)  The water source does not provide sufficient water to supply a single well 

capable of producing an average, sustained yield of 200 gallons per day.” 
 
The provisions above are the parts of the policy most applicable to removal of the 
MUN use from ground waters of NAWS China Lake.  A copy of the full policy is 
included as an appendix to the existing Lahontan Basin Plan. 
 
SCOPE, PURPOSE, AND NEED OF PROPOSED MUN DE-DESIGNATION 
BASIN PLAN AMENDMENT 
 
The Municipal and Domestic Supply (MUN) beneficial use is defined in Chapter 2 
of the Basin Plan as:  “Beneficial uses of waters used for community, military, or 
individual water supply systems including, but not limited to drinking water 
supply.” Components of the MUN use other than human drinking water supply 
could include water supplies for pets and home aquaria, bathing, laundry and 
dishwashing, toilet flushing and landscape watering. California state drinking 
water standards apply to ambient waters with designated MUN uses, as well as 
to treated water in water supply and distribution systems. The Water Board 
designated the MUN use for the Indian Wells Valley and the Salt Wells Valley 
ground waters in 1989 as part of a “blanket” designation of the use for most 
waters of the Lahontan Region. The proposed Basin Plan Amendment only 
affects the portions of the Indian Wells Valley and the Salt Wells Valley 
groundwater basins located within the current boundaries and beneath the 
NAWS China Lake.  
 
The proposed amendments would change Table 2-2 in the Basin Plan, 
“Beneficial Uses for Ground Waters of the Lahontan Region” to remove the “X” in 
the MUN  beneficial use column for the “Salt Wells Valley” (DWR Basin No. 6-
53). The “X” will remain in the MUN beneficial use column for the “Indian Wells 
Valley,” but a footnote will be added that specifies only the shallow water-bearing 
zone beneath eastern Indian Wells Valley (DWR Basin No. 6-54) is 
recommended for MUN de-designation. Salt Wells Valley groundwater basin 
continues to be designated for Industrial Supply (IND). The western portion and 
the Deep Hydrogeologic Zone of Indian Wells Valley groundwater basin continue 
to be designated for MUN beneficial use. The entire Indian Wells Valley 
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groundwater basin continues to be designated for IND, Agricultural Supply 
(AGR), and Freshwater Replenishment (FRSH).  
 
No other changes in beneficial uses are proposed for the groundwater within 
NAWS China Lake’s Salt Wells Valley or Indian Wells Valley as part of these 
Basin Plan amendments.  No changes are proposed in water quality objectives 
for the ground waters affected by the use change except for the narrative 
objective that establishes Title 22 standards for drinking water. Drinking water 
standards will not apply where MUN use is being removed. 
 
The primary reason for proposing removal of the MUN use at this time is to 
facilitate the Navy’s continued groundwater cleanup at NAWS China Lake.  
 
Exceptions to the municipal or domestic beneficial use designation can be made 
for groundwater bodies with TDS or naturally occurring contaminants at 
concentrations not conducive to treatment, or that are unable to provide sufficient 
water to supply a single well capable of producing an average yield of 200 
gallons per day. Groundwater in Salt Wells Valley does not qualify as having a 
municipal or domestic beneficial use because the existing naturally occurring 
groundwater quality does not meet Maximum Contaminant Levels (MCLs) for 
some constituents, thus the naturally occurring groundwater quality does not 
support MUN use. If the MUN use is not removed, the Navy would be required to 
clean up contaminants it discharged to meet drinking water standards (MCLs). 
Since the water is not suitable for drinking based on naturally occurring 
substances in concentrations above MCLs, it is not reasonable to remove 
contamination below MCLs.  
 
TECHNICAL ASSESSMENTS 
 
This section provides the environmental setting of the China Lake area and a 
discussion of the geology and hydrogeology pertinent to the groundwater 
proposed for MUN de-designation.  
 
Sources of Information and Data 
 
The proposed MUN use de-designation Basin Plan Amendment (BPA) is based 
on Water Board staff’s review of relevant information and data on NAWS China 
Lake and its watershed in relation to state and federal water quality standards 
and criteria for the MUN use.  The Water Board has evaluated and considered 
the Navy’s field studies in the NAWS China Lake watershed and groundwater 
basins, including water quality monitoring and lithologic and groundwater 
surveys. Water Board staff relied primarily on the “Technical Justification for 
Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow 
Groundwater in Eastern Indian Wells Valley” (Technical Justification Report) 
prepared in February 2013 and the “Final Basewide Hydrogeologic 

137



NAWS China Lake 
MUN De-designation 

 9

Characterization Summary Report, NAWS China Lake, California” (Basewide 
Hydrogeological Characterization Report) prepared in July 2003.  
 
The primary goal of the basewide hydrogeologic characterization was to develop 
and refine a hydrogeologic conceptual model for the area, which includes Indian 
Wells Valley, Salt Wells Valley, and Randsburg Wash. The BHC Report includes 
definition of the major water-bearing zones, description of groundwater flow 
directions, evaluation of possible interconnectivities between water-bearing 
zones, groundwater chemistry based on analytical results (including water quality 
and isotopic composition), and a compilation of well construction data. It also 
includes a discussion of the suitability (or lack thereof) of the current municipal or 
domestic beneficial use designation for groundwater beneath Salt Wells Valley 
and the Indian Wells Valley in the vicinity of the China Lake playa.  
 
In order to evaluate the technical data necessary for de-designation (e.g., the 
lateral and vertical extent of the groundwater basin to de-designate, the likelihood 
of hydrogeologic changes over time that could affect the extent of the chemistry 
of the affected areas, etc.), Water Board staff, Navy staff, and consultants for the 
Navy have developed Site Conceptual Models of the subsurface geology and 
hydrogeology. Abbreviated Site Conceptual Models for Salt Wells Valley and 
Indian Wells Valley are presented below. Complete descriptions of the models 
are presented in the Technical Justification and BHC Reports.  
 
The NAWS China Lake Environment 
 
NAWS China Lake is located in the northern Mojave Desert, approximately 150 
miles northeast of Los Angeles (Figure 1). The 950-square-mile China Lake 
Complex, located in Inyo, San Bernardino, and Kern Counties, includes the 
majority of the range and test facilities, as well as NAWS China Lake 
headquarters and the China Lake community. The NAWS China Lake facility is 
located in the Basin and Range Physiographic Province, characterized by 
isolated, north-south trending mountain ranges separated by desert basins. The 
ancestral China Lake was formed in Indian Wells Valley as part of a complex 
chain of lakes, and was fed by the interconnecting Owens River that begins in 
the Mono Basin and ends in Death Valley. Many of these ancestral lakes are now 
dry lakes, also referred to as playas.  The nature and mineralogy of the fine-
grained alluvial and lacustrine sediments, and particularly playa deposits, that 
contain evaporitic compounds can have a pronounced influence on the chemical 
composition and trace constituent concentrations of the shallow groundwater in 
the Indian Wells Valley and Salt Wells Valley groundwater basins.  The areas of 
the Salt Wells Valley and Indian Wells Valley basins subject to this proposed 
amendment are both within the China Lake Complex. Figure 2 shows the 
delineated lateral extent of the areas proposed for de-designation. 
 
Salt Wells Valley Groundwater Basin 
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Salt Wells Valley Site Conceptual Model 
 
The Salt Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Salt Wells Valley groundwater basin is located in San Bernardino County near 
Ridgecrest. The surface area covers 46 square miles. Salt Wells Valley 
groundwater basin underlies an east-trending valley connected to Indian Wells 
Valley to the west and Searles Valley to the east. The valley margin and 
underlying crystalline rock are covered with alluvial fan, colluvial, and lacustrine 
sediments (i.e., fine-grained sediments deposited in a lake environment) 
deposited when this valley was an embayment of the Pleistocene-age Searles 
Lake. The sediments are interbedded gravel, sand, and silt, with significant 
intervals of clay toward the center and eastern portions of the basin.  
 
Groundwater in the Salt Wells Valley basin is unconfined in a single 
hydrogeologic zone and flows east toward Searles Valley, discharging into the 
Searles Valley groundwater basin. Groundwater is typically first encountered at 
about 10 feet below ground surface (bgs) in the basin at the eastern edge of the 
valley and at about 25 feet bgs in the western part of Salt Wells Valley. The 
alluvial fans along the southern, western, and northern flanks of the valley 
contain groundwater at depths of more than 90 feet bgs. The average depth of 
the Salt Wells Valley basin fill is 2,000 feet with as much as 6,500 feet of basin fill 
in the western Salt Wells Valley.  
 
Groundwater replenishment of the Salt Wells Valley basin is from 
 

 Infiltration of rain that falls on the valley floor, 
 Percolation of runoff from snowmelt, 
 Underflow from the Indian Wells Valley groundwater basin. 

 
A low topographic divide separates Indian Wells Valley and Salt Wells Valley 
basins. Fracture flow through the bedrock is presumed to be the primary source 
of groundwater recharge to the Salt Wells Valley basin. 
 
Salt Wells Valley Groundwater Quality Assessment 
 
California’s Groundwater Bulletin 118 states, “The groundwater [in Salt Wells 
Valley Groundwater Basin 6-53] is rated inferior for all beneficial uses because of 
high TDS content that ranges from about 4,000 mg/L to 39,000 mg/L.” Other 
impairments are elevated concentrations of arsenic, sodium, chloride, and boron. 
 
The BHC Report shows groundwater in Salt Wells Valley wells contain the 
greatest amount of evaporative enrichment of any wells sampled during the BHC 
investigation as shown by stable isotope studies because groundwater in these 
wells show isotope evidence of partial evaporation of precipitation prior to 
infiltration and recharge of the aquifer.  
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As a result of evaporate concentration, TDS content ranges from about 3,290 
milligrams per liter (mg/L) at the southern edge of the valley to more than 39,000 
mg/L beneath the playa in the central and eastern part of the valley. The mean 
TDS concentration of 14,522 mg/L is more than four times the 3,000 mg/L 
standard cited in SWRCB Resolution 88-63. The TDS and other sample results 
are summarized in Table 1. 
 
Salt Wells Valley groundwater mean background concentrations for TDS, 
arsenic, chloride, sulfate, aluminum, chromium, iron, and manganese exceed 
California MCLs. Arsenic is of particular note, as its mean background 
concentration of 74 μg/L is over seven times the primary MCL.  
 
There is no information to indicate that Salt Wells Valley groundwater has ever 
been used as a source of domestic or municipal water. The only known 
groundwater wells in Salt Wells Valley are monitoring wells related to 
environmental investigations. The current land use at Salt Wells Valley is military-
industrial, and future land use is expected to remain military-industrial. Therefore, 
use of Salt Wells Valley groundwater as a source of drinking water in the future is 
unlikely. 
 
Area Proposed for De-designation Beneath Salt Wells Valley 
 
Based on the Site Conceptual Model, Water Board staff proposes the Water 
Board adopt a Basin Plan Amendment to remove the MUN use designation for 
the Salt Wells Valley groundwater basin within the NAWS China Lake 
boundaries. The lateral extent of the area proposed for de-designation is shown 
on Figure 2. The vertical extent of the area proposed for de-designation is the 
entire aquifer saturated thickness, from the water table (first-encountered 
groundwater) to the underlying bedrock.  A similar Basin Plan Amendment for the 
Searles Valley Basin (DWR Basin 6-52) was approved and adopted over 10 
years ago. The Searles Valley groundwater basin is adjacent to and east of the 
area proposed in this Basin Plan Amendment and receives groundwater from the 
Salt Wells Valley groundwater basin via subsurface flow. 
 
Indian Wells Valley Groundwater Basin 
 
Indian Wells Valley Site Conceptual Model 
 
The Indian Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
entire Indian Wells Valley groundwater basin is located in San Bernardino, Kern, 
and Inyo Counties near Ridgecrest and west of Salt Wells Valley. The surface 
area covers almost 600 square miles. However, only 20 percent of that total area 
is proposed for MUN de-designation and, of that, only the vertical extent of the 
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saturated portion of the shallow hydrogeologic zone of the Indian Wells Valley 
groundwater basin.  
 
The Indian Wells Valley is bounded on the west and east by mountain ranges 
(Sierra Nevada and Argus, respectively) which is typical for the Basin and Range 
Physiographic Province. But Indian Wells Valley is also bounded by mountain 
ranges on the north (Coso Range) and the south (El Paso Mountains and 
Spangler Hills).  
 
Lacustrine sediments are widespread throughout Indian Wells Valley. 
Depositional sequences of fine-grained lacustrine sediments alternating with 
coarser grained sediments from alluvial deposition over geologic time has 
resulted in three distinct water-bearing hydrostratigraphic units in the subsurface 
separated by the lacustrine deposits.  
 
Groundwater in the Indian Wells Valley basin is present in the three water-
bearing zones, the Shallow, Intermediate, and Deep Hydrogeologic Zones. The 
water-bearing zones of the Intermediate Hydrogeologic Zone and Deep 
Hydrogeologic Zone comprise the regional aquifer. The MUN de-designation is 
proposed only for groundwater (saturated portion) of the Shallow Hydrogeologic 
Zone in the eastern portion of the Indian Wells Valley basin.  Where shallow 
groundwater exists, the thick continuous sequence of low-permeability lacustrine 
clays that mark the top of the Intermediate Hydrogeologic Zone act as a barrier 
between the Shallow Hydrogeologic Zone and deeper regional aquifer.  
Groundwater within the Shallow Hydrogeologic Zone occurs under unconfined 
(water table) conditions and generally flows toward the China Lake playa. 
 
Indian Wells Valley Groundwater Quality Assessment 
 
Indian Wells Valley Intermediate and Deep Hydrogeologic Zones - The high 
confining pressures experienced while drilling in the China Lake playa area 
indicate the potential for upward movement of deep groundwater on the eastern 
side of Indian Wells Valley. In addition, the stable-isotope ratios of oxygen 
(18O/16O) and hydrogen (2H/1H) were evaluated to identify the origins and mixing 
of water that has been recharged under differing paleoclimatic conditions, at 
different elevations, or possibly impacted by ion exchange or evaporation. 
Comparison of these isotopic signatures for groundwater samples collected from 
in the shallow and deep hydrogeologic zones show the importance of 
geochemical processes, especially evaporative enrichment.  For example, the 
isotopic results for shallow groundwater show evaporative enrichment in the 
heavier isotopes, whereas most intermediate and deep zone groundwater 
samples are isotopically lighter with increasing depth.  As a result, the deeper 
groundwater has isotope ratios that indicate little evaporation occurred prior to 
recharge.  
 
Upward movement of deep groundwater and the isotopic evidence that little 
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evaporation occurred in the Deep Hydrogeologic Zones of Indian Wells Valley 
are two lines of evidence that explain why the intermediate and deep zones are 
fresher – they contain significantly smaller concentrations of TDS and inorganic 
constituents than the shallow hydrogeologic zone. Thus, the intermediate and 
deep zones are not recommended for MUN de-designation. 
 
Indian Wells Valley Shallow Hydrogeologic Zone - Water quality in the shallow 
hydrogeologic zone varies significantly from west to east, caused in part by the 
interaction of the groundwater with differing sediment types ranging from alluvium 
in the western portion of the basin to fine-grained sediments in the playa region. 
High evaporation rates also tend to concentrate minerals in shallow groundwater 
in the vicinity of the playa in the same manner as described in the Salt Wells 
Valley Groundwater Quality Assessment section above.  
 
Over the years, the Navy has performed numerous groundwater investigations in 
several areas throughout the Indian Wells Valley basin to determine the extent 
and character of contamination releases to groundwater due to their activities. 
The Technical Justification Report provides results of the pertinent groundwater 
investigations, including seven distinct areas in the Indian Wells Valley that have 
received extensive study and characterization.  
 
Groundwater sampling results and Site Conceptual Model assessments indicate 
that the western area of Indian Wells Valley is not appropriate for MUN de-
designation. All of the sample results are below 3,000 mg/L TDS, an MCL 
criterion for TDS. However, results of investigations in the Shallow Hydrogeologic 
Zone in the eastern area of Indian Wells Valley show significant MCL 
exceedances of TDS, arsenic, and other inorganic constituents.  
 
For a generalized data set of 168 samples collected from Shallow Hydrogeologic 
Zone monitoring wells located within the NAWS China Lake boundary in the 
eastern Indian Wells Valley, TDS concentrations range from 360 to 56,000 mg/L. 
The mean TDS concentration for Shallow Hydrogeologic Zone groundwater in 
the eastern portion of Indian Wells Valley is about 3,318 mg/L, and the 95th 

percentile is over 7,500 mg/L (Table 2).  About 40 percent of the samples in this 
generalized data set exceed the 3,000 mg/L TDS criterion for exemption from 
MUN beneficial use. Concentrations of TDS in the eastern portion of Indian Wells 
Valley generally increase to the north, with increasing proximity to the China 
Lake playa.  
 
Arsenic concentrations in the eastern Indian Wells Valley groundwater range 
from 2.3 to 1,190 μg/L, with a mean concentration of 230 μg/L, which is well over 
an order of magnitude greater than the MCL for arsenic (10 μg/L). Arsenic 
concentrations exceed the MCL in 85 percent of the samples for the Indian Wells 
Valley data set (138 out of 163 samples).  
 
Area Proposed for De-designation Beneath Indian Wells Valley 
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Water Board staff propose that the Water Board adopt a Basin Plan Amendment 
to remove shallow groundwater from the MUN use designation for the eastern 
Indian Wells Valley groundwater basin within the NAWS China Lake boundaries. 
The lateral extent of the area proposed for de-designation is shown on Figure 2. 
The vertical extent of the area proposed for de-designation is based on the 
saturated thickness of the Shallow Hydrogeologic Zone as described in the 
Technical Justification Report.  
 
The lateral and vertical extent of the de-designation extends from beneath the 
China Lake Playa outward into a large portion of the shallow eastern Indian Wells 
Valley groundwater basin. The extent of de-designation is informed by water 
quality data and best professional judgment. It is likely that groundwater at some 
distance west and north of the area proposed for de-designation (Figure 2) also 
does not meet MUN use designation, but the lack of water quality data precludes 
extension of the boundary into these areas of greater uncertainty.  
 
Where present, the depth to shallow groundwater in the eastern portion of Indian 
Wells Valley ranges from about 0 feet (not present) to 20 feet bgs in the vicinity 
of the China Lake playa to 45 feet bgs in the southeast portion of Indian Wells 
Valley. The vertical boundary of the zone for de-designation is defined by the top 
of the low-permeability lacustrine clay sediments that separate the bottom of the 
Shallow Hydrogeologic Zone and define the top of the Intermediate 
Hydrogeologic Zone.  The occurrence of groundwater in the Shallow 
Hydrogeologic Zone is limited to the eastern and northern portions of the Indian 
Wells Valley, where it occurs under unconfined conditions on top of the low-
permeability lacustrine clays of the upper Intermediate Hydrogeologic Zone.  
Where groundwater in the Shallow Hydrogeologic Zone exists, the clays of the 
Intermediate Hydrogeologic Zone act as a barrier between the Shallow 
Hydrogeologic Zone and deeper regional aquifer.  Groundwater within the 
Shallow Hydrogeologic Zone occurs under unconfined (water table) conditions 
and generally flows toward the China Lake playa (away from the City of 
Ridgecrest and municipal water supply wells).There is no information to indicate 
that shallow groundwater in the eastern portion of Indian Wells Valley proposed 
for de-designation has ever been used as a source of domestic or municipal 
water. The only known groundwater wells screened in the Shallow 
Hydrogeological Zone in the eastern portion of Indian Wells Valley within the 
confines of NAWS China Lake are monitoring wells related to environmental 
investigations. The current land use at NAWS China Lake is military-industrial, 
and future land use is expected to remain military-industrial. 
 
WATER TREATABILITY ANALYSIS 
 
The following water treatability analysis pertains to both Salt Wells Valley and 
Indian Wells Valley water. The purpose of the analysis, from the Technical 
Justification Report, is to determine whether the groundwater proposed for MUN 
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de-designation could be economically and feasibility used for MUN use.  Drinking 
water alternatives were evaluated against three criteria:  effectiveness, 
implementability and costs.  The Navy considered source blending, bulk water 
handling, and a public water system as alternatives to water treatment. All three 
alternatives suffer from prohibitive costs.  A cost comparison is provided in Table 
3. 
 
The economic and technical treatability analysis was based on the cost of a 
household treatment unit in dollars per gallon treated as a metric for comparison 
with other water supply options. This baseline assumption is useful for 
recognizing that beneficial use is a legal right to even a single transient or 
permanent resident accessing groundwater at a discrete location. However, 
household treatment systems generally require a higher cost per gallon treated 
than public water systems. Results of the analysis indicate that, although 
treatment costs are not unreasonable compared to other water sources available 
in the area, the difficulty associated with disposal of treatment byproducts 
renders household water treatment for groundwater in the study area technically 
infeasible. The economic and treatability analysis consisted of the following 
steps: 
 

1. Identify the primary constituents in groundwater that must be removed for 
potential use as drinking water. 

2. Identify treatment technologies that could treat or remove these 
constituents. 

3. Use a screening process based on one or more limiting properties, identify 
one or more design treatment technologies for use in the analysis. 

4. Identify baseline conditions for areas and populations that could use water 
for municipal or domestic supply.  

5. Evaluate the size and scale of the proposed design treatment system.  
6. Evaluate the cost of the proposed design treatment system. 
7. Identify alternatives to water treatment. 
8. Compare the design treatment technologies with alternatives to treatment 

according to criteria of effectiveness, implementability, and cost. 
9. Offer an opinion regarding feasibility of groundwater use as a drinking 

water source based on the economic and technical assessment. 
 
The primary constituents considered in the analysis, potentially to be treated, are 
arsenic, chloride, fluoride, sulfate, and TDS. These exceeded MCLs in 
groundwater samples collected within the Salt Wells Valley and the Indian Wells 
Valley basins.  
 
Waste brine discharged to septic systems would harm anaerobic bacteria that 
make the septic system effective. Storage and hauling the brine to off-site 
disposal is infeasible due to the cost. Disposal of waste brine to sanitary sewer 
would likely not meet industrial pretreatment standards and would violate 
discharge permit parameters. Other brine disposal options were considered in a 
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pilot study for the Indian Wells Valley Water District that evaluated zero liquid 
discharge using brackish water and were deemed infeasible and cost-prohibitive 
(Carollo, 2010). For example, the pilot study concluded that the total project cost 
estimate for a treatment system to produce 3,000 acre-feet per year would be 
$46 million and that the associated operation and maintenance costs for such a 
facility would be about $3 million per year.  These estimated costs exclude 
startup costs for well installation, pumping equipment, and distribution piping.  
 
ALTERNATIVES CONSIDERED TO SATISFY REQUIREMENTS OF CCR 
TITLE 23, SECTION 3777  
 
For the purposes of California Code of Regulations title 23, section 3777, the 
project is the de-designation of municipal and domestic water supply (MUN) 
beneficial use for the portions of the groundwater basins discussed above. De-
designation is a Water Board action. One consequence of such action is to not 
require groundwater clean up to the MUN standards for the contaminants 
discharged by the Navy. The project will not result in reasonably foreseeable 
significant adverse environmental impacts. However, groundwater quality will 
remain impacted with contaminants that would adversely impact the MUN 
beneficial use if the groundwater quality were not already adversely impacted by 
naturally occurring constituents that render the MUN use unattainable. 
 
Preferred Alternative.  The Preferred Alternative is the adoption of the Basin 
Plan amendment incorporating the changes discussed in this report.  
 
No Action Alternative.  The No Action alternative means that the Water Board 
would not adopt the Basin Plan amendment. 
 
The project, and reasonably foreseeable methods of compliance with the project, 
will not result in any reasonably foreseeably significant adverse environmental 
impacts. 
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Kambitsch, Daryl@Waterboards

From: Kambitsch, Daryl@Waterboards
Sent: Wednesday, November 26, 2014 11:34 AM
To: reg6_basinplanning_regionwide@swrcb18.waterboards.ca.gov; reg6

_basinplanning_triennial@swrcb18.waterboards.ca.gov; reg6
_basinplan_chinalake@swrcb18.waterboards.ca.gov

Cc: Mitton, Cindi@Waterboards; Booth, Richard@Waterboards; Pacheco, 
Omar@Waterboards

Subject: China Lake - Request for Comments
Attachments: China Lake - Request for Comments Nov 2014 (3).pdf; China Lake - proposed BPA 

language Nov 2014.pdf; China Lake - Staff Report (draft 11-26-14).pdf

Please see the attached request for comments, proposed language, and staff report 
regarding China Lake MUN groundwater de-designation.  
 
 
-Daryl Kambitsch 
 
On Behalf of Richard Booth, Chief TMDL/Basin Planning Unit 
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November 26, 2014 
 

NOTICE FOR OPPORTUNITY TO COMMENT 
 

STAFF REPORT and SUBSTITUTE ENVIRONMENTAL DOCUMENT 
PROPOSED AMENDMENTS TO THE WATER QUALITY CONTROL PLAN 

FOR THE LAHONTAN REGION 
    

Removal of the Municipal and Domestic Supply (MUN) Beneficial Use Designation 
from Ground Waters of Naval Air Weapons Station China Lake, Kern, Inyo, and 

San Bernardino Counties  
 
 
NOTICE IS HEREBY GIVEN that the California Regional Water Quality Control Board – 
Lahontan Region (Water Board) will accept comments on the proposed amendment to 
the Water Board’s Water Quality Control Plan (Basin Plan) to remove Municipal and 
Domestic Supply (MUN) beneficial use designation from ground waters within the Naval 
Air Weapons Station China Lake.  
 
Proposal 
 
The ground waters proposed for de-designation are those located beneath the Salt 
Wells Valley and those within the shallow groundwater in the eastern Indian Wells 
Valley groundwater basins. Both of these areas are located entirely within the 
boundaries of the Naval Air Weapons Station China Lake. No changes are proposed to 
the other designated beneficial uses for ground waters of the Salt Wells Valley and 
Indian Wells Valley groundwater basins. 
 
Document Availability 
 
The draft Basin Plan Amendment language and the “Draft Staff Report and Substitute 
Environmental Document” are located on the Water Board’s website at: 
http://www.waterboards.ca.gov/rwqcb6/water_issues/programs/basin_plan/index.shtml 
 
For a printed copy, please contact Richard Booth at the mail or email addresses below. 
 
Submission of Written Comments 
 
Persons interested in the proposed Basin Plan Amendment and the draft Staff Report 
and Substitute Environmental Document are encouraged to submit comments 
electronically. Comments must be received by 5:00 pm on January 12, 2015.  
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 - 2 -  
 
 

Comment letters or emails received after that deadline will not be accepted unless the 
Water Board determines otherwise. Send questions or comments to Richard Booth by 
email at rbooth@waterboards.ca.gov or mail or hand delivery at: 
 
Lahontan Water Board 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 
Attn: Richard Booth 
 

 
__________________________________________  November 26, 2014 
Richard W. Booth       Date  
Chief, TMDL/Basin Planning Unit 
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PROPOSED AMENDMENT TO THE WATER QUALITY CONTROL PLAN 
FOR THE LAHONTAN REGION 

    
Removal of the Municipal and Domestic Supply (MUN) Beneficial Use Designation 

from Ground Waters of Naval Air Weapons Station China Lake, Kern, Inyo, and 
San Bernardino Counties  

 
 
The following changes to California Regional Water Quality Control Board – Lahontan 
Region’s Water Quality Control Plan (Basin Plan) to remove Municipal and Domestic 
Supply (MUN) beneficial use designation from ground waters within the Naval Air 
Weapons Station China Lake are proposed: 
 
Chapter 2, Table 2-2, page 2-46. Add to the footnote at the bottom of the page to read: 
 

“Note #2: The MUN designation does not apply to the ground waters located 
beneath the Salt Wells Valley and those within the shallow groundwater (above 
the top of the low-permeability lacustrine clay sediments) in the eastern Indian 
Wells Valley groundwater basins as shown on Figure 2-2.” 

 
Change the reference to the existing footnote as Note #1 for the Searles Valley and add 
reference to Note #2 to Salt Wells Valley and Indian Wells Valley on page 2-46.  
 
Add Figure 2-2 (attached). 
 
The appropriate Section, Township, and Range descriptions to be posted at a late date 
on Lahontan Water Board’s webpage: 
http://www.waterboards.ca.gov/rwqcb6/water_issues/programs/basin_plan/index.shtml 
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DRAFT 
 
 
 
 

STAFF REPORT and SUBSTITUTE ENVIRONMENTAL DOCUMENT 
 
 

 PROPOSED AMENDMENTS TO THE WATER QUALITY CONTROL PLAN 
FOR THE LAHONTAN REGION 

 
 

Removal of the Municipal and Domestic Supply (MUN) Beneficial Use 
Designation from Ground Waters of Naval Air Weapons Station China Lake,  

Kern, Inyo, and San Bernardino Counties 
 

California Regional Water Quality Control Board 
Lahontan Region 

2501 Lake Tahoe Boulevard 
South Lake Tahoe CA 96150 

  (530) 542-5400 
http://www.waterboards.ca.gov/lahontan 

 
 

November 26, 2014 
 
 
 
 
 

Contact Person: 
 
Richard Booth 
Senior Engineering Geologist 
Phone: (530) 542-5574 
Email: rbooth@waterboards.ca.gov 
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LIST OF ACRONYMS 
 
bgs – below ground surface 
 
BHC – Basewide Hydrogeological Characterization 
 
CEQA – California Environmental Quality Act 
 
MCL – Maximum Contaminant Level 
 
mg/L – milligrams per liter 
 
MUN – Municipal and domestic water supply beneficial use 
 
NAWS – Naval Air Weapons Station 
 
TDS - Total dissolved solids 
 
μg/L – micrograms per liter 
 
USEPA – United States Environmental Protection Agency 
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EXECUTIVE SUMMARY 
 
This staff report summarizes the background, need, and technical justification for 
an amendment to the Water Quality Control Plan for the Lahontan Region (Basin 
Plan) to remove the Municipal and Domestic Supply (MUN) beneficial use 
designation from ground waters located within the Naval Air Weapons Station 
China Lake (NAWS China Lake). The ground waters proposed for de-designation 
are those located beneath the Salt Wells Valley and those within the shallow 
groundwater in the eastern Indian Wells Valley groundwater basin. Both of these 
areas are located entirely within the boundaries of the NAWS China Lake. No 
changes are proposed to the other designated beneficial uses for ground waters 
of the Salt Wells Valley and Indian Wells Valley basins.  
 
Water quality assessments, justification for the areas proposed for de-
designation, and water treatability studies are summarized in this staff report 
from the following sources of information: 
 

 TriEcoTt. 2013. “Technical Justification for Beneficial Use Changes for 
Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 
Indian Wells Valley.” February. (Technical Justification Report) 

 Tetra Tech. 2003. “Final Basewide Hydrogeologic Characterization 
Summary Report, NAWS China Lake, California.” July. (Basewide 
Hydrogeological Characterization [BHC] Report) 

 Discussions between Water Board staff, Navy staff, and consultants for 
the Navy 

 Public input, including scoping meeting held in May 2013 in Ridgecrest 
 
This staff report also includes a California Environmental Quality Act (CEQA) 
Environmental Checklist that identifies potentially significant environmental 
impacts from the NAWS China Lake MUN de-designation. On the basis on the 
Environmental Checklist evaluation, Water Board staff finds the NAWS China 
Lake MUN de-designation would not have a significant adverse impact on the 
environment.  
 
Based on the evaluation of the information listed above, Water Board staff 
concludes that the MUN use is not an existing use of the affected ground waters, 
and cannot feasibly be attained through permit conditions or treatment.  Due to 
naturally-occurring high concentrations of constituents such as arsenic and total 
dissolved solids (TDS), removal of the MUN beneficial use designation for certain 
ground waters of NAWS China Lake is justified under criteria in the federal Water 
Quality Standards Regulation (40CFR §131.10 (g)) and California’s Sources of 
Drinking Water Policy (State Water Resources Control Board Resolution 88-63).  
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INTRODUCTION 
 
The Lahontan Regional Water Quality Control Board (Water Board) is the 
California state agency that sets and enforces water quality standards in about 
20 percent of the state including the eastern Sierra Nevada and northern Mojave 
Desert. Water quality standards and control measures for surface and ground 
waters of the Lahontan Region are contained in the Basin Plan. California’s 
standards include designated beneficial uses, narrative and numeric water 
quality objectives for protection of beneficial uses, and a non-degradation policy. 
Existing state standards for groundwater basins can be found in Chapters 2 and 
3 of the Lahontan Basin Plan.  The plan is available online at 
http://www.waterboards.ca.gov/rwqcb6/ . 
 
This staff report provides the technical justification for the proposed amendment 
and includes an Environmental Checklist that looks at the potential environmental 
impacts from the proposed Basin Plan Amendment to remove the Municipal and 
Domestic Supply (MUN) beneficial use designation from select ground waters of 
NAWS China Lake’s Salt Wells Valley and Indian Wells Valley groundwater 
basins in Inyo County, Kern, and San Bernardino Counties (Figure 1). 
 
DE-DESIGNATION OF A BENEFICIAL USE 
 
Background for a MUN Use Designation 
 
Until 1989, waters of the Lahontan Region were not designated for the MUN use 
unless they were actually being used for domestic supply.  Most of the MUN use 
designations in the Regional Board’s 1975 North and South Lahontan Basin 
Plans were for groundwater basins.  In 1988, the State Water Resources Control 
Board (State Water Board) adopted Resolution 88-63, the Sources of Drinking 
Water Policy.  This policy includes criteria for identification of water bodies as 
drinking water sources to be protected under Proposition 65, the Safe Drinking 
Water and Toxic Enforcement Act of 1986, California Health and Safety Code 
Section 25249.5 et. seq.  Proposition 65 prohibits discharges of any chemical 
“known to the State to cause cancer or reproductive toxicity” to a potential source 
of drinking water, with certain exceptions.  The State Water Board directed the 
Regional Water Boards to identify “sources of drinking water” within their regions 
using the criteria in the policy, and to amend their Basin Plans to designate MUN 
uses for these sources.  
 
In 1989, the Water Board amended its 1975 Basin Plans to designate MUN uses 
for almost all surface and ground waters in the Lahontan Region, including inland 
saline lakes and geothermal springs.  The rationale for this action was that, due 
to the scarcity of water supplies in much of the region, it might be feasible and 
desirable to treat and use even poor quality waters in the future. The Water 
Board also lacked the staff resources and water quality data necessary to assess 
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all water bodies in the Lahontan Region on a case-by-case basis for their 
suitability as drinking water sources.   
 
A single Lahontan Basin Plan replaced the North and South Lahontan Basin 
Plans in 1995.  Tables 2-1 (Beneficial Uses of Surface Waters of the Lahontan 
Region) and 2-2 (Beneficial Uses for Ground Waters of the Lahontan Region) in 
the current plan do not distinguish between existing and potential beneficial uses.  
Water quality standards and antidegradation regulations are meant to protect 
both existing and potential uses, and uses that occur only seasonally.  The 
determination whether a use is existing or potential must be made on a case-by-
case basis. 
 
State Water Board Sources of Drinking Water Policy (Resolution 88-63) 
 
This policy states that surface and ground waters of the State are to be 
considered suitable, or potentially suitable, for municipal or domestic water 
supply and should be so designated by the regional boards with the exception of 
surface and ground waters where: 
 
“a) The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 

microsiemens/cm, electrical conductivity) and it is not reasonably 
expected by Regional Boards to supply a public water system, or 

 
  b) There is contamination, either by natural processes or by human activity 

(unrelated to a specific pollution incident), that cannot reasonably be 
treated for domestic use using either Best Management Practices or best 
economically achievable treatment practices. 

 
c)  The water source does not provide sufficient water to supply a single well 

capable of producing an average, sustained yield of 200 gallons per day.” 
 
The provisions above are the parts of the policy most applicable to removal of the 
MUN use from ground waters of NAWS China Lake.  A copy of the full policy is 
included as an appendix to the existing Lahontan Basin Plan. This policy is not 
self-executing, and the MUN beneficial use must be de-designated in the Basin 
Plan. 
 
SCOPE, PURPOSE, AND NEED OF PROPOSED MUN DE-DESIGNATION 
BASIN PLAN AMENDMENT 
 
The MUN beneficial use is defined in Chapter 2 of the Basin Plan as:  “Beneficial 
uses of waters used for community, military, or individual water supply systems 
including, but not limited to drinking water supply.” Components of the MUN use 
other than human drinking water supply could include water supplies for local 
businesses, livestock, pets and home aquaria, bathing, laundry and dishwashing, 
toilet flushing and landscape watering. California state drinking water standards 
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apply to ambient waters with designated MUN uses, as well as to treated water in 
water supply and distribution systems. The Water Board designated the MUN 
use for the Indian Wells Valley and the Salt Wells Valley ground waters in 1989 
as part of a “blanket” designation of the use for most waters of the Lahontan 
Region. The proposed Basin Plan Amendment only affects the portions of the 
Indian Wells Valley and the Salt Wells Valley groundwater basins located within 
the current boundaries and beneath the NAWS China Lake.  
 
The proposed amendments would change Table 2-2 in the Basin Plan, 
“Beneficial Uses for Ground Waters of the Lahontan Region” to remove the “X” in 
the MUN  beneficial use column for the “Salt Wells Valley” (DWR Basin No. 6-
53). The “X” will remain in the MUN beneficial use column for the “Indian Wells 
Valley,” but a footnote will be added specifying that only the shallow water-
bearing zone beneath eastern Indian Wells Valley (DWR Basin No. 6-54) is 
recommended for MUN de-designation. The shallow water-bearing zone is 
known as the Shallow Hydrologic Zone and is defined in the subsection titled 

“Area Proposed for De-designation Beneath Indian Wells Valley” below.  
 
Salt Wells Valley groundwater basin continues to be designated for Industrial 
Supply (IND). The western portion and the deep hydrologic zone of Indian Wells 
Valley groundwater basin continue to be designated for MUN beneficial use. The 
entire Indian Wells Valley groundwater basin continues to be designated for IND, 
Agricultural Supply (AGR), and Freshwater Replenishment (FRSH).  
 
No other changes in beneficial uses are proposed for the groundwater within 
NAWS China Lake’s Salt Wells Valley or Indian Wells Valley groundwater basins 
as part of these Basin Plan amendments.  No changes are proposed in water 
quality objectives for the ground waters affected by the use change except for the 
narrative objective that establishes title 22 standards for drinking water. Drinking 
water standards will not apply where MUN use is being removed. 
 
The primary reasons for proposing removal of the MUN use at this time are that 
naturally occurring high TDS and other contaminants are not conducive to 
treatment and the groundwater is not being used, and is not anticipated to be 
used in the future, for municipal drinking water supply because of the naturally 
high concentrations of mineral and salts.  
 
State Board Resolution 88-63, “Sources of Drinking Water Policy,” allows 
exceptions to the municipal or domestic beneficial use designation for 
groundwater bodies with TDS or naturally occurring contaminants at 
concentrations not conducive to treatment, or that are unable to provide sufficient 
water to supply a single well capable of producing an average yield of 200 
gallons per day. Groundwater in Salt Wells Valley meets the criteria because the 
existing naturally occurring groundwater quality contains constituents with 
concentrations above Maximum Contaminant Levels (MCLs). Thus, the naturally 
occurring groundwater quality does not support MUN use.  

158



NAWS China Lake 

MUN De-designation 

 8 

 
TECHNICAL ASSESSMENTS 
 
This section provides the environmental setting of the China Lake area and a 
discussion of the geology and hydrogeology pertinent to the groundwater 
proposed for MUN de-designation.  
 
Sources of Information and Data 
 
The proposed basin plan amendment to de-designate the MUN beneficial use is 
based on Water Board staff’s review of relevant information and data on NAWS 
China Lake and its watershed in relation to the requirements of the Sources of 
Drinking Water Policy. The Water Board has evaluated and considered the 
Navy’s field studies in the NAWS China Lake watershed and groundwater 
basins, including water quality monitoring and lithologic and groundwater 
surveys. Water Board staff relied primarily on the “Technical Justification for 
Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow 
Groundwater in Eastern Indian Wells Valley” (Technical Justification Report) 
prepared in February 2013 and the “Final Basewide Hydrogeologic 
Characterization Summary Report, NAWS China Lake, California” (Basewide 
Hydrogeological Characterization Report) prepared in July 2003.  
 
The primary goal of the basewide hydrogeologic characterization was to develop 
and refine a hydrogeologic conceptual model for the area, which includes Indian 
Wells Valley, Salt Wells Valley, and Randsburg Wash. The BHC Report includes 
definition of the major water-bearing zones, description of groundwater flow 
directions, evaluation of possible interconnectivities between water-bearing 
zones, groundwater chemistry based on analytical results (including water quality 
and isotopic composition), and a compilation of well construction data. It also 
includes a discussion of the suitability (or lack thereof) of the current municipal or 
domestic beneficial use designation for groundwater beneath Salt Wells Valley 
and the Indian Wells Valley in the vicinity of the China Lake playa.  
 
In order to evaluate the technical data necessary for de-designation (e.g., the 
lateral and vertical extent of the groundwater basin to de-designate, the likelihood 
of hydrogeologic changes over time that could affect the extent of the chemistry 
of the affected areas, etc.), Water Board staff, Navy staff, and consultants for the 
Navy have developed Site Conceptual Models of the subsurface geology and 
hydrogeology. Abbreviated Site Conceptual Models for Salt Wells Valley and 
Indian Wells Valley are presented below. Complete descriptions of the models 
are presented in the Technical Justification and BHC Reports.  
 
The NAWS China Lake Environment 
 
NAWS China Lake is located in the northern Mojave Desert, approximately 150 
miles northeast of Los Angeles (Figure 1). The 950-square-mile China Lake 
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Complex, located in Inyo, San Bernardino, and Kern Counties, includes the 
majority of the range and test facilities, as well as NAWS China Lake 
headquarters and the China Lake community. The NAWS China Lake facility is 
located in the Basin and Range Physiographic Province, characterized by 
isolated, north-south trending mountain ranges separated by desert basins. The 
ancestral China Lake was formed in Indian Wells Valley as part of a complex 
chain of lakes, and was fed by the interconnecting Owens River that begins in 
the Mono Basin and ends in Death Valley. The areas of the Salt Wells Valley and 
Indian Wells Valley basins subject to this proposed amendment are both within 
the China Lake Complex. Figure 2 shows the delineated lateral extent of the 
areas proposed for de-designation. 
 
Salt Wells Valley Groundwater Basin 
 
Salt Wells Valley Site Conceptual Model 
 
The Salt Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Salt Wells Valley groundwater basin is located in San Bernardino County near 
Ridgecrest. The surface area covers 46 square miles. Salt Wells Valley 
groundwater basin underlies an east-trending valley connected to Indian Wells 
Valley to the west and Searles Valley to the east. The valley margin and 
underlying crystalline rock are covered with alluvial fan, colluvial, and lacustrine 
sediments (i.e., fine-grained sediments deposited in a lake environment) 
deposited when this valley was an embayment of the Pleistocene-age Searles 
Lake. The sediments are interbedded gravel, sand, and silt, with significant 
intervals of clay toward the center and eastern portions of the basin.  
 
Groundwater in the Salt Wells Valley basin is unconfined in a single 
hydrogeologic zone and flows east toward Searles Valley, discharging into the 
Searles Valley groundwater basin. Groundwater is typically first encountered at 
about 10 feet below ground surface (bgs) in the basin at the eastern edge of the 
valley and at about 25 feet bgs in the western part of Salt Wells Valley. The 
alluvial fans along the southern, western, and northern flanks of the valley 
contain groundwater at depths of more than 90 feet bgs. The average depth of 
the Salt Wells Valley basin fill is 2,000 feet with as much as 6,500 feet of basin fill 
in the western Salt Wells Valley.  
 
Groundwater replenishment of the Salt Wells Valley basin is from 
 

 Infiltration of rain that falls on the valley floor, 

 Percolation of runoff from snowmelt, 

 Underflow from the Indian Wells Valley groundwater basin. 
 

160



NAWS China Lake 

MUN De-designation 

 10 

A low topographic divide separates Indian Wells Valley and Salt Wells Valley 
basins. Fracture flow through the bedrock is presumed to be the primary source 
of groundwater recharge to the Salt Wells Valley basin. 
 
Salt Wells Valley Groundwater Quality Assessment 
 
California’s Groundwater Bulletin 118 states, “The groundwater [in Salt Wells 
Valley Groundwater Basin 6-53] is rated inferior for all beneficial uses because of 
high TDS content that ranges from about 4,000 mg/L to 39,000 mg/L.” Other 
impairments are elevated concentrations of arsenic, sodium, chloride, and boron. 
 
The BHC Report shows groundwater in Salt Wells Valley wells contains the 
greatest amount of evaporative enrichment of minerals and salts from partial 
evaporation of precipitation prior to infiltration and recharge of the aquifer. 
Isotope studies show this evaporative enrichment.  
 
As a result of evaporate enrichment that increases the minerals and salts 
concentrations, TDS content in groundwater ranges from about 3,290 milligrams 
per liter (mg/L) at the southern edge of the valley to more than 39,000 mg/L 
beneath the playa in the central and eastern part of the valley. The mean TDS 
concentration of 14,522 mg/L is more than four times the 3,000 mg/L standard 
cited in State Board Resolution 88-63. The TDS and other sample results are 
summarized in Table 1. 
 
Salt Wells Valley groundwater mean background concentrations for TDS, 
arsenic, chloride, sulfate, aluminum, chromium, iron, and manganese exceed 
California MCLs. Arsenic is of particular note, as its mean background 
concentration of 74 micrograms per liter (μg/L) is over seven times the primary 
MCL.  
 
There is no information to indicate that Salt Wells Valley groundwater has ever 
been used as a source of domestic or municipal water. The only known 
groundwater wells in Salt Wells Valley are monitoring wells related to 
environmental investigations. The current land use at Salt Wells Valley is military-
industrial, and future land use is expected to remain military-industrial. Therefore, 
use of Salt Wells Valley groundwater as a source of drinking water in the future is 
unlikely. 
 
Area Proposed for De-designation Beneath Salt Wells Valley 
 
Based on the Site Conceptual Model, Water Board staff proposes the Water 
Board adopt a basin plan amendment to remove the MUN use designation for 
the Salt Wells Valley groundwater basin within the NAWS China Lake 
boundaries. The lateral extent of the area proposed for de-designation is shown 
on Figure 2. The vertical extent of the area proposed for de-designation is the 
entire aquifer saturated thickness, from the water table (first-encountered 
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groundwater) to the underlying bedrock.  A similar basin plan amendment for 
groundwater beneath Searles Lake in the Searles Valley Basin (DWR Basin 6-
52) was approved and adopted over 10 years ago. The Searles Valley 
groundwater basin is adjacent to and east of the area proposed in this Basin Plan 
Amendment and receives groundwater from the Salt Wells Valley groundwater 
basin via subsurface flow. 
 
Indian Wells Valley Groundwater Basin 
 
Indian Wells Valley Site Conceptual Model 
 
The Indian Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Indian Wells Valley groundwater basin is located in San Bernardino, Kern, and 
Inyo Counties near Ridgecrest and west of the Salt Wells Valley. The surface 
area covers almost 600 square miles. However, only 20 percent of that total area 
is proposed for MUN de-designation and, of that, only the vertical extent of the 
saturated portion of the Shallow Hydrogeologic Zone of the Indian Wells Valley 
groundwater basin where water quality meets the requirements for an exemption 
from MUN designation under the Sources of Drinking Water Policy.  
 
The Indian Wells Valley is bounded on the west and east by mountain ranges 
(Sierra Nevada and Argus, respectively) which is typical for the Basin and Range 
Physiographic Province. But Indian Wells Valley is also bounded by mountain 
ranges on the north (Coso Range) and the south (El Paso Mountains and 
Spangler Hills).  
 
Lacustrine sediments are widespread throughout Indian Wells Valley. 
Depositional sequences of fine-grained lacustrine sediments alternating with 
coarser grained sediments from alluvial deposition over geologic time has 
resulted in three distinct water-bearing hydrostratigraphic units in the subsurface 
separated by the lacustrine deposits.  
 
Groundwater in the eastern Indian Wells Valley basin area being considered for 
de-designation is present in the three water-bearing zones, the Shallow, 
Intermediate, and Deep Hydrogeologic Zones. The water-bearing zones of the 
Intermediate Hydrogeologic Zone and Deep Hydrogeologic Zone comprise the 
regional aquifer, where water quality meets MUN purposes. The MUN de-
designation is proposed only for groundwater (saturated portion) of the shallow 
hydrogeologic zone in the eastern portion of the Indian Wells Valley basin. 
 
Indian Wells Valley Groundwater Quality Assessment 
 
Indian Wells Valley Intermediate and Deep Hydrogeologic Zones - The high 
confining pressures experienced while drilling in the China Lake playa area 
indicate the potential for upward movement of deep groundwater on the eastern 
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side of Indian Wells Valley. Results for shallow hydrogeologic zone wells show 
evaporative enrichment in the heavier isotopes, whereas most intermediate and 
deep zone groundwater samples plot close to the global meteoric water line, 
indicating that little evaporation occurred prior to recharge.  
 
Upward movement of deep groundwater and the isotopic evidence that little 
evaporation occurred in the deep hydrologic zones of Indian Wells Valley are two 
lines of evidence that explain why the intermediate and deep zones are fresher – 
they contain significantly smaller concentrations of TDS and inorganic 
constituents than the shallow hydrogeologic zone. Thus, the intermediate and 
deep zones are not recommended for MUN de-designation because they do not 
meet the requirements under the Sources of Drinking Water Policy. 
 
Indian Wells Valley Shallow Hydrogeologic Zone - Water quality in the shallow 
hydrogeologic zone varies significantly from west to east, caused in part by the 
interaction of the groundwater with differing sediment types ranging from alluvium 
in the western portion of the basin to fine-grained sediments in the playa region. 
High evaporation rates also tend to concentrate minerals in shallow groundwater 
in the vicinity of the playa in the same manner as described in the Salt Wells 
Valley Groundwater Quality Assessment section above.  
 
Over the years, the Navy has performed numerous groundwater investigations in 
several areas throughout the Indian Wells Valley basin to determine the extent 
and character of contamination releases to groundwater due to its activities. The 
Technical Justification Report provides results of the pertinent groundwater 
investigations, including seven distinct areas in the Indian Wells Valley that have 
received extensive study and characterization.  
 
Groundwater sampling results and Site Conceptual Model assessments indicate 
that the western area of Indian Wells Valley is not appropriate for MUN de-
designation. All of the sample results are below 3,000 mg/L TDS, a suitability 
criterion for TDS. However, results of investigations in the shallow hydrologic 
zone in the eastern area of Indian Wells Valley show naturally poor quality water 
with elevated concentrations of TDS, arsenic, and other inorganic constituents.  
 
A generalized data set of 168 samples collected from Shallow Hydrologic Zone 
monitoring wells located within the NAWS China Lake boundary in the eastern 
Indian Wells Valley show that TDS concentrations range from 360 to 56,000 
mg/L. The mean TDS concentration for Shallow Hydrologic Zone groundwater in 
the eastern portion of Indian Wells Valley is about 3,318 mg/L, and the 95th 

percentile is over 7,500 mg/L. (Table 2) About 40 percent of the samples in this 
generalized data set exceed the 3,000 mg/L TDS criterion for exemption from 
MUN beneficial use. Concentrations of TDS in the eastern portion of Indian Wells 
Valley generally increase to the north, with increasing proximity to the China 
Lake playa.  
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Arsenic concentrations in the eastern Indian Wells Valley groundwater range 
from 2.3 to 1,190 μg/L, with a mean concentration of 230 μg/L, which is well over 
an order of magnitude greater than the MCL for arsenic (10 μg/L). Arsenic 
concentrations exceed the MCL in 85 percent of the samples for the Indian Wells 
Valley data set (138 out of 163 samples).  
 

Area Proposed for De-designation Beneath Indian Wells Valley 
 

Water Board staff propose that the Water Board adopt a basin plan amendment 
to remove shallow groundwater from the MUN use designation for the eastern 
Indian Wells Valley groundwater basin within the NAWS China Lake boundaries. 
The lateral extent of the area proposed for de-designation is shown on Figure 2.  
 
The vertical extent of the area proposed for de-designation is based on the 
saturated thickness of the shallow hydrologic zone as described in the Technical 
Justification Report. Specifically, the bottom vertical boundary of the zone 
proposed for de-designation is defined by the top of the low-permeability 
lacustrine clay sediments. The low-permeability clay sediments are classified as 
the Intermediate Hydrologic Zone in the Technical Justification Report. Where 
groundwater in the Shallow Hydrologic Zone exists, the clay sediments act as a 
barrier between the Shallow hydrologic Zone and the deeper regional aquifer. 
Groundwater within the Shallow Hydrologic Zone occurs under unconfined (i.e., 
water table) conditions and generally flows towards the China Lake playa – away 
from the City of Ridgecrest and municipal water supply wells. 
 
The lateral and vertical extent of the de-designation extends from beneath the 
China Lake Playa outward into a large portion of the shallow eastern Indian Wells 
Valley groundwater basin. The extent of de-designation is informed by water 
quality data and best professional judgment. It is likely that groundwater at some 
distance west and north of the area proposed for de-designation (Figure 2) also 
does not meet MUN use designation, but the lack of water quality data precludes 
extension of the boundary into these areas of greater uncertainty.  
 
Where present, the depth to shallow groundwater in the eastern portion of Indian 
Wells Valley ranges from about 0 feet (not present) to 20 feet bgs in the vicinity 
of the China Lake playa to 45 feet bgs in the southeast portion of Indian Wells 
Valley. There is no information to indicate that shallow groundwater in the 
eastern portion of Indian Wells Valley proposed for de-designation has ever been 
used as a source of domestic or municipal water. The only known groundwater 
wells screened in the Shallow Hydrogeological Zone in the eastern portion of 
Indian Wells Valley within the confines of NAWS China Lake are monitoring wells 
related to environmental investigations. The current land use at NAWS China 
Lake is military-industrial, and future land use is expected to remain military-
industrial. 
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WATER TREATABILITY ANALYSIS 
 
The following water treatability analysis pertains to both Salt Wells Valley and 
Indian Wells Valley water. The purpose of the analysis, from the Technical 
Justification Report, is to determine whether the groundwater proposed for MUN 
de-designation could be economically and feasibility treated for MUN use.   
 
The economic and technical treatability analysis was based on the cost of a 
household treatment unit in dollars per gallon treated as a metric for comparison 
with other water supply options. However, household treatment systems 
generally require a higher cost per gallon treated than public water systems. 
Results of the analysis indicate that, although treatment costs are not 
unreasonable compared to other water sources available in the area, the 
difficulty associated with disposal of treatment byproducts renders household 
water treatment for groundwater in the study area technically infeasible.  
 
The economic and treatability analysis consisted of the following steps: 
 

1. Identify the primary constituents in groundwater that must be removed for 
potential use as drinking water. 

2. Identify treatment technologies that could treat or remove these 
constituents. 

3. Use a screening process based on one or more limiting properties, identify 
one or more design treatment technologies for use in the analysis. 

4. Identify baseline conditions for areas and populations that could use water 
for municipal or domestic supply.  

5. Evaluate the size and scale of the proposed design treatment system.  
6. Evaluate the cost of the proposed design treatment system. 
7. Identify alternatives to water treatment. 
8. Compare the design treatment technologies with alternatives to treatment 

according to criteria of effectiveness, implementability, and cost. 
9. Offer an opinion regarding feasibility of groundwater use as a drinking 

water source based on the economic and technical assessment. 
 
The primary constituents considered for treatment in the analysis are arsenic, 
chloride, fluoride, sulfate, and TDS. These constituents exceeded MCLs in 
groundwater samples collected within the Salt Wells Valley and the Indian Wells 
Valley basins.  
 
Waste brine discharged to septic systems would harm anaerobic bacteria that 
make the septic system effective. Storage and hauling the brine to off-site 
disposal is infeasible due to the cost. Disposal of waste brine to sanitary sewer 
systems would likely not meet industrial pretreatment standards and would 
violate discharge permit parameters. Other brine disposal options were 
considered in a pilot study for the Indian Wells Valley Water District which 
evaluated zero liquid discharge using brackish water and were deemed infeasible 
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(Carollo, 2010). The Navy considered source blending, bulk water handling, and 
a public water system as alternatives to water treatment. All three alternatives 
suffer from prohibitive costs. Table 3 provides a comparison of drinking water 
alternatives, including effectiveness, implementability, and costs.  
 
ALTERNATIVES CONSIDERED TO SATISFY REQUIREMENTS OF CCR 
TITLE 23, SECTION 3777  
 

For the purposes of California Code of Regulations title 23, section 3777, the 
project is the de-designation of municipal and domestic water supply (MUN) 
beneficial use for the portions of the groundwater basins discussed above. De-
designation is a Water Board action. One consequence of such action is to not 
require groundwater clean up to the MUN standards for the contaminants 
discharged by the Navy. The Water Board can require a discharger to clean up 
contamination to background levels. The Water Board cannot require the 
discharger to clean up naturally-occurring constituents to levels lower than 
background.  Thus, the consequence of this de-designation is not a significant 
departure from existing requirements. De-designation recognizes the natural 
state of the groundwater as a whole and avoids a constituent-specific 
determination of background.  

 

There are no specific proposals for new or expanded discharges of industrial 
waste or for construction or expansion of industrial facilities within the area. So, 
impacts from such discharges are speculative at this time. The project will not 
result in reasonably foreseeable significant adverse environmental impacts.  

 

Preferred Alternative.  The Preferred Alternative is the adoption of the Basin 
Plan amendment incorporating the changes discussed in this report.  

 
No Action Alternative.  The No Action alternative means that the Water Board 
would not adopt the Basin Plan Amendment. 

 

The project, and reasonably foreseeable methods of compliance with the project, 
will not result in any reasonably foreseeably significant adverse environmental 
impacts. 
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NAWS China Lake, California                                                   Table 3  
MUN de-designation 

COMPARISON OF DRINKING WATER ALTERNATIVES – INDIAN WELLS VALLEY 
 

Alternative Effectiveness Implementability 

Minimum 
Estimated Cost 

($ per year) 

POU/POE RO 
Effective for all primary constituents.  Meets 
all MCLs.  Effectiveness is tempered by a 
byproduct of waste brine. 

Not implementable.  Relatively complex to install 
and maintain for typical homeowner.  For existing 
construction, retrofitting may prove difficult.  If 
owner is not vigilant, lapses in treatment 
effectiveness can have health effects.  Waste brine 
can only be hauled to a Class I landfill facility as a 
liquid or solid industrial waste. 

$555 

Source Blending 

Effective if enough source water of higher 
quality is blended with water of poor quality.  
For the IWV study area, some groundwater is 
degraded enough to render this alternative 
ineffective.  May not meet all MCLs, 
depending on available sources. 

Prohibitive if another, higher quality source is not 
relatively close.  Careful water quality monitoring is 
required to ensure blended drinking water meets 
MCLs.  Negative health effects possible.  
Availability of an alternative, higher quality source 
may negate need to blend and abandonment of 
lower quality source. 

NA 

Bulk Water  
Hauling 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Contract trucking and delivery is very 
implementable.  Associated tank, feed pump, 
pressure tank, and piping may be more difficult to 
site and install. 

$4,270 

Public Water 
System 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Easy implementation at boundary of service areas 
of existing public water systems, although 
additional piping would be necessary to extend the 
service area.  At all other areas within the study 
area, connection to the nearest public water 
system would be prohibitive. 

$460 

Notes: 

IWV  Indian Wells Valley POE  Point of entry treatment (typically a whole-house filter) 

MCL  Maximum contaminant level POU  Point of use treatment (typically an under-sink filter) 

NA Not applicable RO  Reverse osmosis 
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APPENDIX A 

ENVIRONMENTAL CHECKLIST 
 
The checklist below is based on Appendix I to the CEQA Guidelines.  There are 
no direct impacts related to the proposed Basin Plan Amendment for the de-
designation of the MUN beneficial use from the Indian Wells Valley and Salt 
Wells Valley groundwater basins beneath the Naval Air Weapons Station 
(NAWS) China Lake. The groundwater is currently unusable for MUN use 
because of high concentrations of TDS and arsenic, and this Basin Plan 
Amendment will better align the Water Quality Control Plan for the Lahontan 
Region (Basin Plan) with the quality of the groundwater in these basins.  
Arguably, the de-designation will also have limited effects on cleanup of existing 
contamination.  The Water Board can only require cleanup to background levels, 
and therefore, could not require the Navy to cleanup TDS and arsenic levels that 
were not caused by their discharge in order to make the basins available for 
MUN use.    
 
The only potential impacts to water quality from the de-designation would be from 
new industrial discharges to the area.  Because there are no specific proposals 
for new or expanded discharges of industrial waste or for construction or 
expansion of industrial facilities within the area, such impacts are speculative at 
this time, and the likelihood of new industrial discharges are small because the 
current land use is limited to that related to its use by the military. Even if any 
such project that included a discharge of industrial waste were proposed in the 
area, the discharge would have to meet effluent limits that protect beneficial uses 
and meet anti-degradation requirements, making any such impact less than 
significant to water quality.   
 
I.  Background 
 

Project Title:  
De-designation of the MUN water quality beneficial use of the Salt Wells 
Valley and Indian Wells Valley ground water basins that are below the Naval 
Air Weapons Station (NAWS) China Lake  

 
Contact Person: Richard Booth  

 
Project Description:  
The project is adoption by the Lahontan Regional Water Quality Control 
Board (Water Board) of an amendment to the Basin Plan that will remove the 
Municipal and Domestic Supply (MUN) beneficial use designation from 
certain ground waters located beneath the NAWS China Lake. The ground 
waters affected are those located in portions of the Salt Wells Valley and for 
shallow groundwater in the eastern Indian Wells Valley basins. The primary 
reason for de-designating these ground waters for MUN is that the naturally-
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occurring constituents, such as arsenic and TDS, exceed the municipal 
drinking water standards. 

 
II. Environmental Impacts 
The environmental factors checked below could be potentially affected by this 
project. See the checklist on the following pages for more details.  
 

 Aesthetics   Agriculture and Forestry Resources   Air Quality  

 Biological Resources   Cultural Resources  Geology/Soils  

 Greenhouse Gas 
Emissions 

 Hazards & Hazardous Materials  Energy and Mineral Resources   Hydrology/Water Quality 

 Land Use/Planning  Mineral Resources  Noise  

 Population/Housing  Public Services  Recreation 

 Transportation/Traffic  Utilities/Service Systems  Mandatory Findings of      
                Significance 

 
 

Potentially   Less Than             Less  Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

1. AESTHETICS. Would the project: 

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

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

    

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

    

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

    

 
a-d) The project will not affect scenic vistas, as no viewsheds will be impeded. 
No scenic resources will be damaged.  
 
2. AGRICULTURAL AND FOREST RESOURCES.  In determining whether impacts to agricultural 
resources are significant environmental impacts, lead agencies may refer to the California 
Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California 
Department 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: 
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 Potentially   Less Than             Less  Than       No 

Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
 

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

    

 

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)) 
or timberland (as defined by Public Resources Code section 
4526)? 

    

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

        

 
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? 

 

 

 

 

 

      

 
    

a-e) Adoption of this action will not result in the loss of farmland or forest lands or 
the conversion of farmland to non-agricultural use or forest land to non-forest 
use. The action will not affect existing zoning for agriculture or forest land or 
timberland.  

 

 
3. 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) Expose sensitive receptors to substantial pollutant 
concentrations? 

    

d) 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 that exceed 
quantitative thresholds for ozone precursors)? 

    

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

    

 
a-e) There will be no effect on air quality.  
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 Potentially   Less Than             Less  Than       No 

Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
4. 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 DFW or 
USFWS? 

    

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 DFW or 
USFWS? 

    

c) Have a substantial adverse effect on federally-protected 
wetlands as defined by Section 404 of the federal 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 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? 

    

 
 a-f) There will be no effect on biological resources. 

 

 
5. 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 as defined in §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 formal cemeteries? 

    

 
a-d) There will be no effect on cultural resources.  
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Impact   With             Impact 

           Mitigation 
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6. 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 in 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 & 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 soils, as defined in Table 18-1-B of 
the Uniform Building Code (1994), creating substantial risks 
to life or property? 

    

e) Have soils incapable of adequately supporting the use of 
septic tanks or alternate wastewater disposal systems where 
sewers are not available for the disposal of wastewater? 

    

 
a-e) There will be no effect on geology or soils.  
              Less Than       No 

 
7. 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 any applicable plan, policy or regulation of an 
agency adopted for the purpose of reducing the emissions of 
greenhouse gases? 

    

 
a-b) There will be no effect on greenhouse gas emissions.  
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8. 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? 

     

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 ¼ 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 
§65962.5 and, as a result, would it create a significant hazard 
to the public or to 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 a 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? 

 
 

 
 

 
 

 
 

 
a-h) There will be no effect from hazardous materials.  The adoption of this Basin 
Plan Amendment will provide the Water Board the discretion to allow 
contaminants to remain in groundwater above the Maximum Contaminant Levels 
for a long period of time. No contamination exists at the site in concentrations at 
hazardous levels. The levels of contamination in groundwater will not pose a 
significant hazard or risk to the public or the environment.  
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9. 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 stormwater 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? 

    

h) Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

    

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? 

    

j) Inundation by seiche, tsunami, or mudflow?     

 
a-j) There is a potential for future industrial discharges to groundwater of Salt 
Wells Valley and the shallow groundwater of Indian Wells Valley, which would 
not otherwise had been possible if the MUN designation remained.  However, 
any such potential impacts are speculative, as there are no such projects 
proposed at this time, and current military use of the area makes it unavailable 
for development.  Even if any such industrial discharges were to occur, they must 
meet the requirements of the Lahontan Basin Plan, including a review and 
permitting process for such discharges. Such a process is intended to ensure 
that impacts to groundwater quality will be less than significant.  
 
De-designation could also potentially affect cleanup levels for contaminated 
groundwater; however, it is speculative whether those levels would be 
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significantly different because of the de-designation.  Pursuant to State Water 
Board Resolution 92-49, the Water Board can only require cleanup of 
contamination to background levels.  This means that the Water Board cannot 
require the Navy or others to cleanup levels of TDS or arsenic that are caused by 
their discharge, and even if de-designation did not occur, cleanup would only be 
to background levels.   
 
Because MUN is generally the most sensitive use, removing the MUN use could 
result in allowing the Water Board to require less stringent cleanup levels for 
some constituents.  Under the requirements of State Water Board Resolution 92-
49, the Water Board may allow the Navy to cleanup to water quality objectives 
that are less stringent than background if it is not feasible to clean up water to 
background levels.  In that case, the Water Board may reduce cleanup to “the 
best water quality which is reasonable… considering all demands being made 
and to be made on those waters and the total values involved…”  This alternative 
to background levels cannot result in water quality less than that in the Basin 
Plan.  This means that if the MUN beneficial use designation is removed,  
alternative groundwater cleanup levels could be set at levels necessary to protect 
industrial uses, which would likely be less stringent than the levels necessary to 
protect MUN beneficial uses for most constituents.  It is speculative, however, to 
know at what levels the final cleanup levels would be set after the Water Board 
applied the factors set forth in State Board Resolution 92-49.  It is certain, 
however, that consistent with State Board Resolution 92-49, it would not be less 
than the levels necessary to protect the remaining beneficial uses.   
 

Potentially   Less Than             Less  Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
10. 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) Conflict with any applicable habitat conservation plan or 
natural community conservation plan? 

    

a-c) There will be no effects on land use and planning. 
 
11. MINERAL RESOURCES.  Would the project: 

a) Result in the loss of availability of a known mineral resource 
that would be of future 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? 

    

a-b) There will be no effect on mineral resources.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
12. 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? 

    

b) Exposure of persons to, or generation of, excessive 
groundborne vibration or groundborne noise levels? 

    

c) A substantial permanent increase in ambient noise levels in 
the project vicinity above levels existing without the project? 

    

d) A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 

    

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 in or working in the project area to excessive 
noise levels? 

    

f) For a project within the vicinity of a private airstrip, would the 
project expose people residing in or working in the project 
area to excessive noise levels? 

    

 
a-f) There will no effect on noise.  
 
13. POPULATION AND HOUSING.  Would the project: 

a) Induce substantial population growth in an area either directly 
(e.g., by proposing new homes and businesses) or indirectly 
(e.g., through extension of roads 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? 

    

a-c) There will be no effect on population and housing.  
 
14. PUBLIC SERVICES. Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered governmental facilities, the construction 
of which could cause significant environmental impacts, in order to maintain acceptable service 
rations, response times or other performance objectives for any of the public services: 

a) Fire protection?     

b) Police protection?     

c) Schools?     

d) Parks?     

e) Other public facilities?     

a-e) There will be no effect on public services.  
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Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
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15. 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) Include recreational facilities or require the construction or 
expansion of recreational facilities that might have an 
adverse physical effect on the environment? 

    

 
a-b) There will no effect on recreation.  
 
16. TRANSPORTATION / TRAFFIC.  Would the project:  

a) Exceed the capacity of the existing circulation system, based 
on an applicable measure of effectiveness (as designated in 
a general plan policy, ordinance, etc.), taking into account all 
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 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 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 supporting 
alternative transportation (e.g., bus turnouts, bicycle racks)? 

    

 
a-f) There will be no effect on transportation or traffic.  
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17. 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 impacts? 

    

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 
impacts?  

    

d) Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or 
expanded entitlements needed? 

    

e) Result in a determination by the wastewater treatment 
provider that 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? 

    

 
a) The project will not directly result in exceedance in wastewater treatment 
requirements and will allow contaminants to remain in groundwater without 
requiring treatment.  
 
(b-g) There will be no effect on utilities and service systems. The community 
receives its water supply from groundwater unaffected by the area proposed for 
de-designation; otherwise, the groundwater area would not qualify for de-
designation. In addition, a Water Treatability Analysis was performed which 
showed that treating the water and disposing of treatment byproducts is not 
feasible.  
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18. 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? 

    

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 potential future projects) 

    

c) Does the project have environmental effects that will cause 
substantial adverse effects on human beings, either directly 
or indirectly? 

     

I find that the project COULD NOT have a significant 
impact on the environment, and the functional equivalent of a 
NEGATIVE DECLARATION will be prepared.     _X_ 
 
I find that although the proposed project could have a significant 
effect on the environment, there will not be a significant effect 
in this case because the mitigation measures included 
in the project description have been added to the project. 
The functional equivalent of a MITIGATED NEGATIVE 
DECLARATION will be prepared.        ___ 
 
I find that the proposed project may have a significant impact 
on the environment, and the functional equivalent of an 
ENVIRONMENTAL IMPACT REPORT is required.      ___ 
 
Prepared By: 
 
__________________________________________ 
Richard W. Booth Date 
Senior Engineering Geologist 
 
Reviewed by: 
 
__________________________________________ 
Lauri Kemper Date 
Assistant Executive Officer 
 
 Authority:  Public Resources Code Sections 21083, 21084, 21084.1, and 21087. 
 
 Reference:  Public Resources Code Sections 21080(c), 21080.1, 21080.3, 21082.1, 21083, 21083.1 through 

21083.3, 21083.6 through 21083.9, 21084.1, 21093, 21094, 21151; Sundstrom v. County of Mendocino, 202 Cal. 
App. 3d 296 (1988); Leonoff v. Monterey Board of Supervisors, 222 Cal. App. 3d 1337 (1990) 
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Kambitsch, Daryl@Waterboards

From: Fiore-Wagner, Mary@Waterboards
Sent: Wednesday, June 05, 2013 11:50 AM
To: Mitton, Cindi@Waterboards
Cc: Pacheco, Omar@Waterboards; Kemper, Lauri@Waterboards; Booth, 

Richard@Waterboards; Smith, Doug@Waterboards
Subject: Consideration of removal of AGR Beneficial Use for portions of Ground Water beneath 

NAWA, China Lake

Cindi, 
Based on your request to consider removal of the AGR Beneficial Use for the upcoming China Lake BPA, I referenced 
Lauri’s copy of the State Water Board’s guidance document on Water Quality Criteria by McKee and Wolf (1963, reprint 
in 1974) for criteria used to classify irrigation waters for agricultural use. As you know, it is difficult to establish limits for 
permissible concentration of salts in irrigation water because you must consider several factors including (1) the effect 
of the salts on the plants and the soil, (2) plants vary widely in their tolerance of salinity, as well as of specific salt 
constituents, and (3) soil types, climatic conditions, irrigation practices, and soil leaching and drainage.  
 
Salt Wells Valley ground water basin does not have an AGR BU designation, so  I only considered the water quality 
measured in the Indian Wells Valley (IWV) ground water basin to evaluate the quality of this ground water for future 
agricultural uses.  
 
I considered the water quality monitoring data provided by the Navy in its Final Technical Justification document. I 
looked at the mean concentrations reported for TDS, Boron, Chloride, and Sulfate measured for the shallow, unconfined 
ground water in the western IWW, which is the portion proposed for MUN BU removal. 
 
Based on a reference in McKee and Wolf that suggests the effects of salinity can best be evaluated by the” potential 
salinity”, I also calculated “potential salinity”, defined as the chloride concentration plus half of the sulfate 
concentration, calculated in milliequivalents/l. (Only ½ the sulfate is used because this ion is less toxic to plants than 
chloride and because less salinity will accumulate in the soil from chloride, owing to the precip of calcium sulfate.) 
 
For Indian Wells Valley: 
 
Mean Concentration for TDS = 643 mg/L 
Mean Concentration for Boron = 1.5 mg/L 
Mean Concentration for Chloride = 2.3 meq/L 
Mean Concentration for Sulfate = 3.1 meq/L 
 
Potential Salinity = 3.9 meq/L (Cl‐ plus ½ SO4

‐‐ ) 
 
I compared these values to a table in McKee and Wolf that provides a summary of classifications of irrigation waters. 
The table classifies waters into broad categories that were developed from many studies conducted at the University of 
CA and the USDS’s  Rubidoux and Regional Salinity Labs. For Mean Concentrations for sulfate and chloride, and TDS, the 
water quality samples collected from the IWV groundwater basin fall in a Class I category. Class I is assigned to waters 
that are excellent to good, or suitable for most plans under most conditions. The TDS levels are at the top end of the 
recommended concentration for the Class I category of 700 mg/L, so it may be safer to assume that TDS levels are Class 
2 “good to injurious depending on soil conditions of soil, climate, practices.” As for boron, because plants vary in their 
sensitivity to boron, water may be classified not only according to boron concentration, but also according to tolerance 
of crops to which water is applied. At 1.5 mg/L, boron may be injurious to sensitive (e.g., citrus and nuts) and some semi‐
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tolerant plants(truck crops (toms, broc, celery), cereal) , though tolerant species (e.g., lettuce, alfalfa, beets, asparagus 
and dates) would be fine with boron at this level.  
 
If you consider the Potential Salinity of 3.9 meq/L of the IWV groundwater samples, and assume the soil condition 
provides some leaching, but restricted and drainage is slow (limiting potential salinity of 3‐5 meq/L), the water would be 
considered Class I ‐ 
suitable for most plants. Even if we assume the worst soil conditions (those that provide little leaching, owning to low 
percolation rates) which have a limiting potential salinity betw. 3‐5 meq/L, the water would be considered Class II  or 
“good to injurious, harmful to some under certain conditions of soil, climate, practices.” If the soil conditions easily 
provide deep percolation (limiting potential salinity of 7 meq/L), then the water would be consider excellent to good.  
 
Though my research wasn’t extensive, I think this evaluation is a starting point and may suffice to support a 
recommendation to retain the AGR use for portions of the IWV ground water basins proposed for the MUN Use de‐
designation in the upcoming BPA.  
 
Lauri‐please let me know if you would like me to conduct a more extensive evaluation of the water quality data to 
further determine the reasonableness of proposing to de‐designate, or retain, the AGR Use.  
 
Happy to provide more info on my calculations and the references I used.  
 
 
Mary Fiore-Wagner 
Environmental Scientist 
Lahontan Regional Water Quality Control Board 
mfwagner@waterboards.ca.gov 
phone: 530.542.5425 
 
Please note I am off every Friday. 
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Draft 
Meeting Minutes 

Remedial Project Managers Meeting 
Naval Air Weapons Station China Lake 

August 15, 2012 

 
These meeting minutes summarize agreements and action items from the Remedial 
Project Manager (RPM) meeting held on August 15, 2012, at Naval Air Weapons Station 
(NAWS) China Lake, Ridgecrest, California. 
 
ATTENDANCE 
 
Michael Bloom – NAVFAC SW   Ken Powell - KCH  
Jim McDonald – NAWS China Lake    Mark Colsman - KCH 
Marie Dreyer – NAVFAC SW   Allyson Markey - KCH 
Melinda Trizinsky* –NAVFAC SW   Kathy Monks – Tetra Tech EMI 
Danny Domingo – DTSC    * = via telephone 
Richard Booth* - RWQCB (Lahontan Region)     
Mike Stoner – NAWS China Lake 
 
REVIEW OF MEETING MINUTES/OLD ACTION ITEMS 
 
Mr. Bloom welcomed everyone to the meeting and asked the group to introduce 
themselves.  Mr. Booth introduced himself and gave a brief summary of his job 
responsibilities with the Lahontan Regional Water Board and informed the group that 
he would be filling in for Mr. Omar Pacheco during the meeting.  

 
Mr. Bloom then asked the attendees if there were any comments to the July meeting 
minutes, and noted that Mr. Tim Shields (from Richard Brady and Associates) had 
minor additional comments, which were forwarded to Ms. Markey and incorporated.  
Mr. Bloom stated that Mr. Pacheco did not forward any comments to the minutes prior 
to the RPM meeting.  No other comments were noted and the July RPM meeting 
minutes were approved as final. 
 
Old Action Items  
  
Mr. Bloom reviewed the action items from the July 2012 RPM meeting.  Action items  
1-3 and 5-11 are still open, while action items 2, 4 and 12-14 have been completed.  The 
open action items are carried forward in these meeting minutes. 
 
GROUNDWATER DE-DESIGNATION EFFORT  
 
Mr. Bloom introduced the Technical Justification for Beneficial Use Changes for 
Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern Indian Wells 
Valley document.  He noted that the Department of Toxic Substances Control (DTSC), 
the California Regional Water Quality Control Board (RWQCB), and the Restoration 
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Advisory Board (RAB) would be sending their comments on this document to the Navy 
shortly. 
 
Mr. Bloom then introduced Mr. Booth and asked him to discuss with the group his role 
in the project. 
 
Mr. Booth mentioned that he is a hydrogeologist by education, and that his current role 
for this project is to work with Mr. Pacheco to see that the Lahontan Regional’s Basin 
Plan is amended as appropriate based on the information that the Navy has provided.  
He added that Mr. Pacheco will remain the technical contact for the De-designation 
effort, however due to his background in hydrogeology he had read the document with 
great interest and in great detail.  He acknowledged that he had commented on the 
report, and thought that overall the report is well done.  
 
Mr. Booth acknowledged that the comments from the Lahontan Regional Water Board 
were delayed due to his review, but feels the review was appropriate and necessary.  He 
added that even though he has some comments for Mr. Pacheco, he feels that Lahtonan 
Regional Water Board staff should be able to use the Technical Justification report to 
support preparation of their internal documents that will then go to the Lahontan 
Regional Water Board members for review.   
 
Mr. Booth then outlined the Triennial Review and Basin Plan Amendment processes.  
Both topics are covered below.  Due to the nature of the discussions, all dialogue, 
including explanations, have been recorded in the minutes. 
 
Triennial Review Process 
 
Mr. Booth explained the Triennial Review process.  
 
Triennial Reviews are completed by Water Board staff members (in this case, Lahontan 
Regional Water Board Staff Members) every three years.  The staff goes in front of the 
Lahontan Regional Water Board, which includes five or six personnel specifically 
selected by the Governor of California, to present specific projects which they feel 
should be completed over the next three years.  In addition, the anticipated projects are 
also presented to the public online and in mailings.  All projects which go before the 
Water Board during the Triennial Review period affect the Basin Plan in one capacity or 
another. 
 
The China Lake De-designation project included in the 2009 Triennial Review and 
accepted by the Lahontan Regional Water Board for prioritization. The Lahontan 
Regional Water Board staff then started working on it, at which time the Board asked the 
Navy for some additional information, which is now captured in the Technical 
Justification report.  Mr. Booth acknowledged that the project is still underway, and will 
go through the Triennial Review to ensure it continues to move forward. 
 
Once the Lahontan Regional Water Board is presented with the list of potential projects, 
the public also has a chance to comment.  The China Lake basin amendment request will 

206



KCH-2622-0018-0081 3 

 

be posted online by Aug 17, 2012, along with 20 or so other projects which were 
recommended to the Lahontan Regional Water Board.  The Lahontan Regional Water 
Board will then start soliciting comments from the public, and when finished will hold a 
scoping meeting (public hearing) to be held in Barstow, California on September 12 or 
13, 2012.  Mr. Booth recommended that the Navy or a Navy-designated representative 
go to this meeting in order to show support and answer any questions which may arise 
during the discussions.  
 
Mr. Booth added that there will be an additional scoping meeting, held in South Lake 
Tahoe, October 10 or 11, 2012.  He stated that the Navy does not need to attend this 
meeting as it will be similar to the meeting held in Barstow.  The Navy may submit 
written comments for that meeting, showing support of the De-designation, if they wish.  
 
The formal adoption of the Triennial Review projects will occur during the Lahontan 
Regional Water Board meeting, which he thought would occur January 12 or 13, 2013, 
and will be held in Barstow, California.  Attendance by the Navy may be based on the 
decision made during the September and October meetings; however Mr. Booth made it 
clear that he is fairly confident the De-designation will be included on the priority list.  
He stated that he and his staff would be recommending the project be added to the list 
by the Lahontan Regional Water Board.  
 
Mr. Booth then acknowledged that although he is confident that the De-designation will 
make it through the Triennial Review, due to budget constraints, only half of the 
projects will be able to continue.  He then reiterated that the China Lake De-designation 
will be recommended, primarily because his staff is already working on the necessary 
documents to support the basin amendment. 
 
Basin Plan Amendment Process 
 
Mr. Booth acknowledged that one of his staff members, Ms. Mary Fiore-Wagner, would 
be assisting on this project, but was unexpectedly called to the field and would be 
unable to attend the meeting. 
 
Mr. Booth re-iterated that a basin plan amendment is looked at very closely by the Water 
Board, especially in Southern California.  He acknowledged that it is the California 
Water Quality Control Board’s (CWQCB) stance to keep as many drinking water sources 
open as reasonably able.  If the CWQCB finds it unreasonable to keep a drinking water 
source open, it may be de-designated so that the water must no longer meet the 
California drinking water standards. 
 
The De-designation project was initially adopted by the Lahontan Regional Water Board 
in 2009 in order to study the appropriateness of De-designation at NAWS China Lake.  
Based on the Technical Justification report provided by the Navy, and the results of the 
study conducted by the Lahontan Regional Water Board, the preliminary conclusion is 
to recommend De-designation.  Mr. Booth added that the Lahontan Regional Water 
Board will have more questions going forward, and Mr. Bloom noted that the Navy will 
be able to assist in any way possible if questions occur. 
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As discussed in the section above, the public will have a chance to weigh in on the 
Technical Justification report during the scoping meetings.  After comments and 
questions have been received by the Lahontan Regional Water Board, more questions 
are usually generated, at which time the Lahontan Regional Water Board staff will rely 
on the Navy to answer the applicable questions.  Mr. Bloom noted that he understood 
that and the Navy would be able to assist, if needed. 
 
After the study goes through the appropriate channels of review, the Lahontan Regional 
Water Board’s staff then decides if the document must go through the California 
Environmental Quality Act (CEQA), and a peer review.  These documents may have 
great influence on the schedule of the amendment process.  It has been decided that 
CEQA is necessary, which will be completed by the Lahontan Regional Water Board 
staff in the form of an Environmental Substitution Document.  This document is 
compared to the CEQA checklist, which makes the determination of what type of 
environmental impacts the De-designation will have.  Mr. Booth added that Ms. Fiore-
Wagner has knowledge of this process.  He added that the Lahontan Regional Water 
Board’s staff will complete the checklist as best they can, and asked Ms. Monks if the 
CEQA checklist had been added to the Technical Justification report.  Ms. Monks 
responded no, that it had not.  Mr. Booth said that he would contact the Navy if his staff 
needs more information. 
 
He continued by saying that Ms. Fiore-Wagner determined that a peer-review is not 
needed, because the drinking water standards had already been established for both the 
Eastern Indian Wells and Salt Wells Valleys.  He added that due to the naturally-
occurring constituents in the groundwater, the Lahontan Regional Water Board agrees 
that drinking water standards cannot be met.  He also added that both the Eastern 
Indian Wells and Salt Wells Valleys had gone through in-depth peer reviews already, 
making another peer review unnecessary.  However, if the Lahontan Regional Water 
Board or management reviews the data and does think one is necessary, a peer review 
will be completed. 
 
Once the Lahontan Regional Water Board deems the Environmental Substitution 
Document ready to go public, the public is allowed 45 days to comment on it.  The 
document is sent via mail and email to the public, concerned citizens, and anyone else 
who would be interested in the De-designation activities, even those who do not share 
the opinions of the Lahontan Regional Water Board or the Navy.  Mr. Bloom added that 
the Navy can send the Lahontan Regional Water Board the standard mailing list for all 
environmental documents for NAWS China Lake, and Mr. Booth agreed that would be 
helpful.  
 
When the public has had time to respond, the Lahontan Regional Water Board hearing 
will take place during a regularly scheduled meeting.  During this meeting, the 
Lahontan Regional Water Board staff will make the recommendation that the China 
Lake De-designation continues, in the form of a staff presentation.  The Navy will be 
invited to come to this meeting, as well as any members of the public, to voice their 
support and thoughts.  After the presentation is complete, the Lahontan Regional Water 
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Board will deliberate in public (although they do have the option of deliberating in 
private), then may ask the staff members or Navy questions, if needed.  Once questions 
have been satisfied, the Lahontan Regional Water Board will vote on adoption. If 
adopted, the Environmental Substitution Document becomes a proposed amendment to 
the Basin Plan.  This is the end of the Lahontan Regional Board’s review. 
 
If accepted, the entire Administrative Record for NAWS China Lake and the proposed 
amendment will be sent to the Office of Administrative Law, which checks the now-
adopted proposed Basin Plan Amendment for legality.  This office has 30 days to review 
and adopt proposed amendment. 
 
Once completed, the proposed Basin Plan Amendment is sent to the California State 
Water Board.  The State Water Board members are briefed individually before the 
presentation made by Regional Board staff.  Mr. Booth noted that Mr. Pacheco will be 
completing this step.  These individual meetings usually occur one week prior to the 
formal State Water Board meeting. 
 
At a regularly-scheduled State Water Board meeting, Mr. Pacheco will complete a short 
(15-minute) briefing to the entire board.  If the State Water Board agrees with the 
proposed Basin Plan Amendment, it is adopted into the Basin Plan and the water use 
designation is changed.  Because no surface water exists in the proposed area of de-
designation, the document will not be reviewed by the United States Environmental 
Protection Agency.  Once adopted, the process is complete. 
 
Mr. Booth reiterated that the Lahontan Regional Water Board staff members are 
completing the following: 
 

1. They will encourage the Lahontan Regional Water Board to keep the China Lake 
De-designation on the list of active projects and; 

2. The Lahontan Regional Water Board will request funding for and support the 
China Lake De-designation effort. 

 
Mr. Bloom thanked him for his time and in-depth synopsis of the review schedule.  Mr. 
McDonald noted that the Technical Justification document had already been reviewed 
by the RAB and a separate Groundwater Cooperative Management Technical 
Subcommittee, and comments have been provided to the Navy.  Mr. Bloom added that 
the RAB comments have already been incorporated into the document.   
 
Mr. Booth added that he and Mr. Pacheco had discussed if the Technical Justification 
document should be finalized, and if so, would the Navy still be available to answer 
questions and provide support for the De-designation process.  Mr. Bloom responded 
yes, and that the agreement was included in the July RPM minutes.   
 
Mr. Booth asked what the Lahontan Regional Water Board needed to complete in order 
to move forward, and Mr. Bloom responded that the Navy is waiting for comments on 
the Technical Justification report.  Mr. Booth agreed to give comments to the Navy by 
September 14, 2012.  
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Mr. Bloom reiterated the De-designation schedule (outlined below):  
 

1. The list of proposed Lahontan Regional Water Board Triennial Review projects 
has been presented to the Lahontan Regional Water Board. 

2. The proposed Lahontan Regional Water Board Triennial Review projects will be 
posted online for public comment by August 17, 2012. 

3. Public comments will be given to the Lahontan Regional Water Board during a 
Scoping Meeting, to be held in Barstow, California, September 12 or 13, 2012.  
The Navy should attend this meeting to show support for the project. 

4. An additional scoping meeting will be held in South Lake Tahoe, to be held 
October 10 or 11, 2012. 

5. The Lahontan Regional Water Board will vote on the proposed projects in 
Barstow, California, January 12 or 13, 2012.  It is anticipated the project will be 
approved at this time. 

6. The staff report (written by the Lahontan Regional Water Board staff members), 
will be carried through the CEQA process and made into an Environmental 
Substitution Document.  

7. The Environmental Substitution Document is sent to members of the public and 
posted online.  The public has 45 days to comment on the document. 

8. The Lahontan Regional Water Board staff members will incorporate the 
comments into the document (with the assistance of the Navy, if needed) and 
present to the Lahontan Regional Water Board.  If accepted, the document 
becomes a proposed Basin Plan Amendment. 

9. The proposed Basin Plan Amendment and the entire Administrative Record for 
NAWS China Lake is sent to the California Office of Administrative Law for 
review.  The review time is no more than 30 days.  If accepted, the Lahontan 
Regional Water Board is notified. 

10. A member of the Lahontan Regional Water Board (Mr. Pacheco) will go to 
Sacramento and brief the California Water Board members individually 
(approximately 30 minutes) on the China Lake De-designation effort one week 
before their scheduled meeting. 

11. At their regularly scheduled meeting, the California Water Board will vote on the 
proposed Basin Plan Amendment.  If accepted, the Basin Plan is amended, 
approximately in late spring or summer of 2013. 

 
Mr. Booth noted that this timeframe seemed reasonable, and that his staff had already 
been given a budget for this project based on the 2009 Triennial Review.  He added that 
by January the Lahontan Regional Water Board will have their documents close to being 
completed, and that the project will be kept open and moving forward during all of 
these review steps. 
 
Dr. Colsman asked if the proposed boundaries of the de-designated areas were 
acceptable to the Lahontan Regional Water Board for the Indian Wells Valley.  Mr. Booth 
noted that he could not speak for the Lahontan Regional Water Board members; 
however they are generally interested in keeping the amount of water being de-
designated as small as possible.  He added that the amount of water should be large 
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enough so that De-designation only occurs once, but small enough to not create a 
concern with the Water Board. He noted that he thought the boundaries are acceptable 
as is.  
 
Ms. Monks noted that the Navy had received comments from the RAB and the 
boundaries had been adjusted based on some of their concerns.  Mr. Booth noted that 
Mr. Pacheco had informed him of this. 
 
Mr. Booth reiterated that Mr. Pacheco is still the main point of contact, but that the Navy 
may contact him as well.  He also added that he is fine with his staff being contacted 
directly, as long as the process is kept as efficient as possible.  
 
PLOU ROD/CAMU DISCUSSION 
 
Mr. Bloom started the discussion on the Propulsion Laboratory Operable Unit (PLOU) 
Record of Decision (ROD) and the Corrective Action Management Unit (CAMU).  
 
During the introduction to the topic, Mr. Bloom outlined the Optimization Review 
document, which has been discussed in previous RPM meetings.  He added that                  
Dr. Trizinsky, who is the Navy technical lead for the Optimization Review was on the 
phone and would be explaining her review process further.   
 
Dr. Trizinsky noted that the Optimization Review was completed and had gone through 
a preliminary Navy internal review.  She included that the Optimization Review is 
approximately 16 pages in length, including 6 tables of data and a couple of 
attachments.  
 
She added that a main focus of the review was to re-evaluate the remedial goals in light 
of the age of the previous documents, and the changes that have occurred in the past 
few years.  She mentioned that the only constituent whose remedial goals changed was 
perchlorate.  The remedial goals provided previously by the Department of Toxic 
Substances Control (DTSC) and Department of Fish and Game (DFG), as well as toxicity 
criteria for ecological receptors had not changed since the original assessments.  Dr. 
Trizinsky drew attention to the attachments of the Optimization Review, which outline 
the calculated changes to perchlorate. 
 
Human Health Risk Assessment (HHRA) 
 
Dr. Trizinsky explained that the majority of the samples used to calculate the human 
health risks were associated with the old confirmation samples from the 1995 removal 
action, many of which were not surveyed for elevation relative to the native ground 
surface.  As such the Optimization Review assumed maximum depth when calculating 
risks.  In some cases, approximate elevations were also calculated, in order to further 
identify the sampling depths.  
 
After reviewing the HHRA, 17 of the chemicals of potential concern (COPCs) have 
toxicity criteria that have changed since the RI was completed.  In addition, lead, 
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thallium, and antimony also had California-specific maximum contaminant levels, 
which were added to the HHRA in the Optimization Review.  The Navy re-evaluated 
the data and completed an updated screening process.  Areas containing exceedances 
were then reviewed on a case-by-case basis. 
 
The following are the general recommendations based on the HHRA in the 
Optimization Review (it was pointed out that these are draft recommendations as of the 
time of this meeting, and the Navy has yet to complete a review of the report): 
Site 8 and 49 – It is recommended that the Navy excavate four areas which exceed 
regional screening levels. 
 
Site 11 – It is recommended that the Navy not complete excavation activity based on 
only a single sample above the RSLs, and Site 11 should be closed (no further action). 
 
Site 46 - It is recommended that the Navy excavate the areas contaminated by chromium 
as originally planned.   
 
Area of Concern 79 - It is recommended that the Navy remove the area of contamination 
adjacent to the pipe discharge as originally planned. In addition, the pipe will be cut and 
capped on both ends to further stop potential discharge.  
 
Ecological Risk Assessment (ERA) 
 
Dr. Trizinsky noted that when developing the ERA, she used a 25’ radius from all roads 
and facilities to determine if an area was considered suitable habitat.  Thus, some of the 
sites which had previously been determined to be habitat were removed from the 
assessment. 
 
The following are new recommendations based on the ERA in the Optimization Study: 
 
Site 8 Drainages – It is recommended that the Navy complete more exposure point 
calculations down gradient from Site 49 to complete the ERA.  Dr. Trizinsky noted that 
the calculations would be completed by August 17, 2012 and would be incorporated into 
the Optimization Review. 
 
Mr. McDonald added that he had been looking for more information for the Building 
15560 sump.  He added that there had been two structures in the same vault, a holding 
tank and a solid separation unit.  He noted that when he reviewed the daily field reports 
developed during the removal action he saw that the contractor had backfilled the solid 
separation unit, which made the floor level with the holding tank (approximately 10 feet 
of fill).  Dr. Trizinsky noted that the Optimization Review had calculated the depth of 
the vault to be 10 feet deep.   
 
Mr. Domingo reminded the group that the DTSC’s toxicologists wanted to see the 
numbers updated in accordance with the changes made since the original assessment.  
Dr. Trizinsky added that the Navy’s focus is to not clean up industrial areas to ecological 
levels, and Mr. Domingo agreed.  
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Mr. McDonald noted that since that was the case, it may be a good idea for the Navy to 
take the Agencies on site visits to see the areas of proposed excavations first hand.  Mr. 
Domingo responded that DFG personnel are extremely busy right now, but would 
arrange a tour when available.  Ms. Dreyer noted that she would make that her action 
item. 
 
SITE 43 FEASIBILITY STUDY 
 
Ms. Dreyer introduced the Site 43 FS.  She reminded the group of the concerns from 
DTSC regarding the age of the data and the risk assessment methodologies used for the 
original RI, and how these issues affect the FS.  She added that the Navy has reviewed 
these concerns and has developed a plan to address the concerns and bring the FS up to 
date.  Ms. Dreyer handed out a brief write-up that details the plan that the Navy would 
like to use to move forward and address these concerns. 
 
Dr. Colsman reviewed the handout “Proposed Methodology for the Updated Site 43 
HHRA”.  The notes will only reflect any questions or dialogue which occurred during 
the presentation.  
 
Among many of the additional changes that the Navy proposed, Dr. Colsman explained 
that DTSC had also requested that the Virginia Department of Environmental Quality 
(VDEQ) model be added to the FS to evaluate a trench worker exposure scenario.        
Mr. McDonald asked if Tracy (DTSC risk assessor) had specifically requested it.  Dr. 
Colsman said yes, and added that she had given the email link to the VDEQ website.  
Mr. Domingo noted that he thought this 8-Step process was a good plan and was very 
interested in moving forward.  Mr. Domingo stated that he would send a copy of the 
approach to Tracy as soon as she is back from vacation. 
 
Mr. Powell stated that it would be beneficial to have a follow-up call with DTSC to 
discuss this approach shortly after the meeting so the Navy can begin work on the 
updated risk assessment. 
 
ENVIRONMENTAL PROJECT SCHEDULES AND DOCUMENT TRACKING 
SHEET 
 
Mr. Bloom discussed the project schedules and introduced the document tracking sheet, 
the master schedule, and the tracking sheet that shows the changes that have been made 
since the last RPM meeting.  The notes will only reflect any questions or dialogue which 
occurred during the presentation.  
 
5-Year Review 
 
Mr. Bloom noted that the 5-Year review was submitted and signed by the Commanding 
Officer of NAWS China Lake on August 1, 2012 and sent out shortly after.                            
 
Site 6 RACR 
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Mr. Bloom noted that the Navy had not received DTSC comments as of yet, and the 
Draft Final version of this document is scheduled to be sent out on August 27, 2012.  Mr. 
Domingo noted that his comments will be on the issue of the post-ROD SLERA, which 
the Navy and DTSC need to address.  Mr. Domingo noted that the Area 4 cap will be 
addressed when the PLOU work is finalized.  Ms. Monks noted that the RACR is just a 
report of the action being completed. Mr. Bloom added that the document will not say 
that Site 6 is closed, just that the previous actions have been completed. 
 
Site 22 
 
Mr. Bloom noted that the comments were due in June 2012.  Mr. Domingo noted that he 
will send DTSC comments by August 24, 2012.  Ms. Dreyer asked Mr. Bloom if the Navy 
received comments from the RAB, and Mr. McDonald noted that he had not received 
anything from the RAB.  Mr. Bloom noted that if they extend the deadline for DTSC then 
the deadline should be extended for the RAB as well.  
 
Basewide Sampling and Analysis Plan (SAP) 
 
Mr. Bloom asked how the review of the Basewide SAP was going, and Mr. Domingo 
responded that DTSC has a hydrogeologist working on it.  Mr. Bloom reiterated that 
comments are due on August 23, 2012.  
 
Technical Justification for De-designation 
 
Mr. Bloom noted that comments will be received from DTSC and RWQCB by August 24, 
2012.  
 
 
 
 
 
RECAP OF AGREEMENTS/OLD ACTION ITEMS 
 
Action Items 
 

1. Ms. Dreyer to send Mr. Pacheco a CD containing the background soil and 
groundwater investigation reports pertaining to the SSI.  Due Date TBD.  (Note: 
this is a carry-over from Action Item #1 of the July RPM minutes) 

 
2. Mr. Domingo to send a letter to the Navy providing concurrence on the 

Technical Justification for Groundwater De-designation by 8/24/12.  DTSC 
however, reserves the right to provide comments at a later date on the RWQCB 
documentation regarding the De-designation. (Note: this is a carry-over from 

Action Item #2 of the June RPM minutes). 
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3. Mr. Pacheco to send comments on the Technical Justification for Groundwater 
De-designation to the Navy by 9/14/12. (Note: this is a carry-over from Action 
Item #9 of the June RPM minutes). 

 
4. Mr. Pacheco to check the Lahontan Region process for ROD review and will 

send to the Navy.  Date TBD.  (Note: this is a carry-over from Action Item #5 of 
the July RPM minutes). 

 
5. Navy to email Mr. Pacheco the understood process of ROD review and the 

proposed schedule for the PLOU ROD signature.  Date TBD.  (Note: this is a 
carry-over from Action Item #6 of the July RPM minutes). 

 
6. Mr. Domingo to send DTSC’s ROD review process to the Navy.  Date TBD.  

(Note: this is a carry-over from Action Item #7 of the July RPM minutes). 
 

7. Mr. Domingo to send DTSC comments via PDF on the Site 6 RACR by 
8/31/2012. (Note: this is a carry-over from Action Item #8 of the July RPM 
minutes). 

 
8. DTSC comments on Site 22 to be submitted to the Navy by 8/24/2012.  (Note: 

this is a carry-over from Action Item #7 of the June RPM minutes). 
 

9. RWQCB to send Navy their comments on the Site 68 RACR. Date TBD.  (Note: 
this is a carry-over from Action Item #8 of the June RPM minutes). 

 
10. Mr. Domingo to send the concurrence letter for the Site 68 RACR to the Navy by 

8/24/2012.  (Note: this is a carry-over from Action Item #9 of the July RPM 
minutes). 

 
11. Ms. Dreyer to schedule site visits with the DFG, DTSC at the PLOU.  Date TBD. 

   
12. Ms. Dreyer will schedule a call with the DTSC to review the “Proposed 

Methodology for the Updated Site 43 HHRA”.  Date TBD.  
 

13.  Mr. McDonald to send DFG photographs from the November 2008 site visits.  
Date TBD. 
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Kambitsch, Daryl@Waterboards

From: Booth, Richard@Waterboards
Sent: Wednesday, July 16, 2014 9:39 AM
To: Bloom, Michael S CIV NAVFAC SW, ESWD
Cc: Kathy Monks (kathy.monks@tetratech.com); Mitton, Cindi@Waterboards; Pacheco, 

Omar@Waterboards; Fiore-Wagner, Mary@Waterboards
Subject: FW: Revised dedesignation map
Attachments: Revised Dedesignation.pdf

Michael, 
 
Cindi Mitton has suggested to de‐designate the “minimal” area at China Lake (see attached map). As you recall, I 
discussed that possibility with you and Kathy. Cindi and I would be glad to discuss the consequences of this suggested 
revised map with you and Kathy on a conference call tomorrow afternoon or Monday morning. I can put the item out for 
45‐day public comment as late as Wednesday, the 23rd and still make the September 10th Board meeting in Barstow.  
 
Can you and Kathy participate tomorrow afternoon or Monday? Can you have a conference call‐in number for us to 
call?  Cindi, Omar (if he attends), and I may calling in from three different places. If not, I’ll see about reserving our 
conference room – the only place I have with conferencing a bunch of people.  Feel free to call if you have any 
questions. Thanks. 
 
Richard W. Booth 
 
Senior Engineering Geologist 
Chief, TMDL/Basin Planning Unit 
Lahontan Water Board 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 
(530) 542-5574 
 
From: Mitton, Cindi@Waterboards  
Sent: Monday, July 14, 2014 5:45 PM 
To: Booth, Richard@Waterboards 
Cc: Plaziak, Mike@Waterboards; Pacheco, Omar@Waterboards; Utley, Shannon M@Waterboards 
Subject: FW: Revised dedesignation map 
 
Hi Richard, 
Attached is a revised map that could be used for de‐designating areas at China Lake.  The Navy was kind enough to 
provide us with their e‐files, so we used that info for this map.  The map is essentially just the sites where we have data 
showing naturally high TDS above the level set in SWRCB Res 88‐63 for MUN use criteria.  I also included all of Salt Wells 
Valley.   I would need more time to consider the arsenic data, because some of the concentrations may be elevated 
above background from specific land uses that have occurred in the area.  I would like to look at the well logs, soil data, 
and any USGS data that could give me more information about the geology that might help differentiate naturally high 
arsenic compared to arsenic that may have been leached from the soil or transported by land use activities.  
I apologize for not sending this map sooner, I realize you are at the end of the comment period and have to see how this 
fits in with the schedule.  I will give you a call to discuss any questions you have and to coordinate. 
Thank you, 
Cindi 
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From: Utley, Shannon M@Waterboards  
Sent: Monday, July 14, 2014 5:22 PM 
To: Mitton, Cindi@Waterboards 
Subject: Revised dedesignation map 
 
 
 
~Shannon Utley 
Engineering Geologist 
Regional Water Quality Control Board 
Lahontan Region, Victorville office 
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Kambitsch, Daryl@Waterboards

From: Booth, Richard@Waterboards
Sent: Friday, October 24, 2014 8:26 AM
To: Mitton, Cindi@Waterboards
Cc: Plaziak, Mike@Waterboards; Pacheco, Omar@Waterboards; Smith, 

Doug@Waterboards; Niemeyer, Kim@Waterboards; Kemper, Lauri@Waterboards; 
Kouyoumdjian, Patty@Waterboards

Subject: RE: China Lake - "Basin" versus "Plume" philosophy to determine the volume to de-
designate

Attachments: Dedesig_Zone.pdf

Cindi, 
 
Thanks, Cindi, for clarifying and providing the supporting rationale. I had misunderstood the area of de‐designation. Now 
I realize your proposed de‐designation area more closely aligns with the “Basin” philosophy.  
 
I am still not comfortable with isolating the rectangle that encloses sites 24, 48, and 79. Even if there are no monitoring 
wells between the “main” area of de‐designation and the “isolated rectangle” to the north, can we reasonably 
hypothesize the water quality between the two areas is not suited for MUN use? (Can you call me today? I’m available 
all day except between 10:00 and noon.)  
 
At the meeting, I’ll provide a critical timeline schedule of what is needed, and when, to put this item before the Board in 
February 2015.  
 
Richard 
 
From: Mitton, Cindi@Waterboards  
Sent: Thursday, October 23, 2014 6:51 PM 
To: Booth, Richard@Waterboards 
Cc: Plaziak, Mike@Waterboards; Pacheco, Omar@Waterboards; Smith, Doug@Waterboards; Niemeyer, 
Kim@Waterboards; Kemper, Lauri@Waterboards; Kouyoumdjian, Patty@Waterboards 
Subject: RE: China Lake - "Basin" versus "Plume" philosophy to determine the volume to de-designate 
 
Hi Richard, 
Thank you for providing the update.  I would have liked to have an opportunity to be on the conversation.  You mention 
“the Navy’s latest proposal” in item 3 of your email.  The last map I saw was the map we prepared here (I attached the 
email and map that I sent to the Navy).  Do you have something more recent from the Navy? 
In the latest map we prepared here in Victorville, we combined adjacent plumes into a larger shape that would be easier 
to identify on a map and track for the de‐designation area of the Indian Wells Valley.  For Salt Wells Valley the proposed 
de‐designation area matches the groundwater basin boundary. 
I agree that groundwater basin boundaries are the most appropriate boundary to use (which is why I used that for Salt 
Wells Valley HU where it is more clear that the groundwater is consistently high in TDS).  When I look at the data for de‐
designation areas proposed by the Navy in the Indian Wells Valley, some of the concentrations show TDS around 1000 – 
1500 mg/L, which is suitable for MUN use.  These data indicate a transition from unsuitable to suitable water quality 
within the Indian Wells Valley Basin.  Also we know Indian Wells Valley HU is the sole source aquifer for Ridgecrest and 
surrounding communities with annual pumping of around 8,000 AF/yr (Indian Wells Valley Water Dist. Water 
Management Plan, 2010).  I also considered that the Navy is only proposing to de‐designate the shallow aquifer.  The 
shallow aquifer is of low volume near the southern end of the base, however to the north the depth to the clay layer is 
larger and the volume (and likely yield) of the aquifer is greater and there is virtually no data for the basin in general in 
this area. 
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That was the basis for the map I put together.  It is only coincidence with the groundwater plumes because that is where 
the Navy already has wells with data.  No new wells were installed by the Navy for the purpose of investigating water 
quality in the basin in general.     
It seems counter to our goals to de‐designate parts of an aquifer that may be suitable for MUN (albeit we don’t know for 
sure because we don’t have data), just because other parts have been found to be too salty for MUN use.  I guess I’m 
less comfortable extrapolating where I don’t have data, especially in light of the drought and other potential future 
demands on our water resources. 
Thank you, 
Cindi 
 
From: Booth, Richard@Waterboards  
Sent: Thursday, October 23, 2014 9:37 AM 
To: Plaziak, Mike@Waterboards; Mitton, Cindi@Waterboards; Pacheco, Omar@Waterboards 
Cc: Smith, Doug@Waterboards; Niemeyer, Kim@Waterboards; Kemper, Lauri@Waterboards; Kouyoumdjian, 
Patty@Waterboards 
Subject: China Lake - "Basin" versus "Plume" philosophy to determine the volume to de-designate 
 
Mike, Cindi, Omar: 
 
I’m sorry we couldn’t synchronize our schedules to discuss China Lake before now. I want to submit a pro/con argument 
for two ways to de‐designate groundwater for MUN use at China Lake, specifically the shallow groundwater unit in the 
Indian Wells Valley groundwater basin. 
 
I’ll call Cindi and Omar’s proposal the “Plume” philosophy – MUN is de‐designated only around the known, or reasonably 
suspected(?), plumes with an appropriate buffer to account for possible plume expansion. This philosophy minimizes the 
amount of groundwater volume that is de‐designated.  
 
Alternatively, a “Basin” philosophy de‐designates a contiguous volume of groundwater based on the TDS (and arsenic) 
concentrations. This philosophy matches the “intent” or the “tradition” of de‐designating a volume based on the non‐
potable nature of the water.  
 
When I presented the two philosophies to management (Patty, Lauri, and Doug (I can’t remember if Kim attended by 
phone]) at one of Doug’s regularly scheduled management meeting, they all agreed that the Basin philosophy was 
preferable. I mentioned that the Basin approach will result in more groundwater de‐designated than we have data to 
substantiate. But management believes that is preferable than to deal with the uncertainty of groundwater plume 
movement inherent in the Plume philosophy.  
 
(Full disclosure – although I have been neutral in discussions with you and the Navy, I am a proponent of the Basin 
approach. Consequently, I may not be the best person to present the Plume approach to management, but I tried to 
present it fairly.) 
 
Please consider a couple of additional factors: 
 

1. When Judith Unsicker applied MUN use to all groundwater basins in the Region, she knew some basins did not 
qualify due to naturally high TDS and dissolved metals. (She estimated there were about “half‐a‐dozen,” but she 
did not list them because I don’t think she had six specific basins in mind.) She went on to say that we should not 
spend staff resources figuring out which basins do not qualify as MUN; rather, she suggested, we wait for a 
stakeholder to request de‐designation and address their request in the Triennial review process, as we have 
done with China Lake and Searles Valley. 

 
2. The Plume philosophy is more of a “Containment Zone,” per State Board Resolution 92‐49, than it is de‐

designation of a beneficial use (Thanks to Kim and our free‐wheeling discussion of MNA, technical infeasibility, 
de‐designation, and containment zones). Containment Zone is not an exact fit in this case – there is an 
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expectation the plumes can be remediated whereas a containment zone does not hold such an expectation. But 
the Containment Zone does hold the expectation it would be unreasonable to require cleanup to WQOs for all 
the beneficial uses. In other words, if you want to withdraw groundwater volumes from MUN water quality 
objectives cleanup requirements because of contamination, perhaps 92‐49 is more appropriate. If you want to 
withdraw groundwater volume from MUN use because MUN does not apply naturally, use Basin philosophy de‐
designation even though the request was prompted by the presence of contamination.  
 

3. It is reasonable to expect MUN use is not met in the groundwater volume shown in the Navy’s latest proposal of 
de‐designation (actually, they may still be proposing too large of a volume in the north where there is a lack of 
data).  Certainly, we can agree MUN is not met in the groundwater between the plumes, so it would be artificial 
to not de‐designate a contiguous volume. Of course, as you go out away from monitoring wells and into 
groundwater volumes without water quality data, the uncertainty rises. When uncertainty rises, the argument 
to not de‐designate becomes more acceptable (at least to me, management, and presumably, you).  

 
So, management and I are favoring the Basin philosophy to de‐designate. I don’t have a preference where the boundary 
lines are drawn; you have more knowledge of the water quality data and locations. I am proposing that the boundary be 
contiguous (or at least not around isolated plumes).   
 
Thanks for considering my long‐winded email. Please feel free to call me to discuss before out meeting on Monday 
morning with the Navy. 
 
Richard W. Booth 
 
Senior Engineering Geologist 
Chief, TMDL/Basin Planning Unit 
Lahontan Water Board 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 
(530) 542-5574 
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Kambitsch, Daryl@Waterboards

From: Monks, Kathy <Kathy.Monks@tetratech.com>
Sent: Thursday, October 30, 2014 10:46 AM
To: Booth, Richard@Waterboards; Michael S CIV NAVFAC SW ESWD Bloom 

(michael.s.bloom@navy.mil); Mitton, Cindi@Waterboards; Pacheco, 
Omar@Waterboards; Plaziak, Mike@Waterboards; Dreyer, Marie G NAVFAC SW; Davis, 
Chantry CIV NAVFAC SW, ESWD; 'JIM MCDONALD'; Utley, Shannon M@Waterboards; 
Stoner, Michael D CIV; Kenneth Powell; Mark Colsman; Monks, Kathy

Subject: Meeting Minutes for NAWS China Lake De-designation Boundary Discussion, October 
27 in Victorville

Attachments: MM_Dedesignation Meeting_102714.docx; Attachment A_De-designation Map 
102714.pdf; Attachment B_Boundary of Dedesig w Faults_Mark-up.pdf

Hi All, 
  
On behalf of the Navy, Michael Bloom requested that I send you the attached meeting minutes and supporting maps from 
our meeting on Monday.  If you have any questions, please contact Michael Bloom. 
Thanks, 
  
Kathy 
  
Kathy Monks, MS, MBA, PG | Lead Project Manager | Sr. Hydrogeologist 
Direct: 775.851.1797 | Cell: 505.934.0715 | Fax: 775.851.1986 
1005 Desert Jewel Ct. | Reno, NV  89511 
kathy.monks@tetratech.com 
  
Tetra Tech | Complex World, Clear Solutions | www.tetratech.com 

Think Green - Not every email needs to be printed  
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this 
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient, please notify the sender 
by replying to this message and then delete it from your system. 
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Meeting Minutes and After Action Report 
De-designation Boundary Meeting 

Lahontan Regional Water Quality Control Board, Victorville, CA 
October 27, 2014 

 
These meeting minutes summarize the discussion, agreements, and action items from the Naval Air 
Weapons Station (NAWS) China Lake de-designation boundary meeting held on October 27, 2014 at the 
Lahontan Regional Water Quality Control Board (Water Board) office in Victorville, California. 
 
ATTENDANCE 

Michael Bloom – NAVFAC SW   

Marie Dreyer – NAVFAC SW 

Chantry Davis – NAVFAC SW 

Jim McDonald – NAWS China Lake* 

Richard Booth – Water Board* 

Mike Plasiak – Water Board 

 

Omar Pacheco – Water Board 

Cindi Mitton – Water Board 

Shannon Utley – Water Board 

Kathy Monks – Tetra Tech 

Ken Powell – KCH 

Mark Colsman – KCH  

 

* Via telephone 

The meeting was called to order at 1:00 p.m.  All attendees introduced themselves and their affiliations.   

Mr. Bloom summarized the following developments that preceded this meeting: 

 A meeting was held on August 12, 2014 at NAWS China Lake to discuss the Navy’s revised 
proposed de-designation boundaries that were shown on a map and submitted electronically to 
the Water Board on August 8, 2014. 

 Victorville Water Board personnel submitted a “Revised Dedesignation Zone Map” in early 
September that created 1,000-foot buffer zones around selected Installation Restoration Project 
(IRP) sites and Areas of Concern (AOC) sites.  (This map was revised from an earlier version of a 
“Revised Dedesignation Zone Map” that was provided electronically by Mr. Booth to Mr. Bloom 
on July 16, 2014). 

Mr. Bloom requested that Victorville Water Board personnel to explain the rationale for the revisions to 
their “Revised Designation Zone Map”. 

Ms. Mitton said that the Water Board is in agreement with the Navy as to the groundwater area de-
designated in the Salt Wells Valley (SWV).  She stated that in the eastern Indian Wells Valley (IWV), the 
shallow groundwater chemistry is variable.  The Water Board’s proposed de-designation boundary for 
shallow groundwater in the IWV was revised, based on the following factors: 

 Site-specific data provided for the IRP and AOC sites 

 Provision for a 1,000-foot buffer around selected IRP and AOC sites 

 Provision for a more contiguous area than the Water Board’s proposed de-designation map that 
was provided electronically to the Navy on July 16, 2014. 
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Ms. Mitton said that, in addition to the 3,000 milligrams per liter (mg/L) criteria used to remove the 
beneficial use designation, the Navy also cited high naturally occurring values of arsenic.  She expressed 
concern that other local communities are treating groundwater for arsenic that may be within similar 
ranges of concentrations as to some within the proposed de-designation area. 

Mr. Bloom distributed a new map to the meeting attendees, showing the Navy’s revised proposed de-
designation boundaries from the August meeting outlined (with no changes to the peripheral extent) 
and with an aerial photograph as the background (See Attachment A).  At Mr. Bloom’s request, Ms. 
Monks discussed the water quality summary statistics, structural geology, extent of the lacustrine clays, 
and technical and economic feasibility analysis that were evaluated in the Navy’s “Technical Justification 
for Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 
Indian Wells Valley” (hereafter referred to as the Technical Justification technical memorandum).  The 
Technical Justification technical memorandum was finalized with Water Board approval and 
concurrence in February 2013.  In addition, Ms. Monks cited and discussed a year-long pilot study, 
conducted on behalf of the Indian Wells Valley Water District (IWVWD) from June 2008 through June 
2009, to evaluate whether the existing brackish groundwater resources in the IWV could be reasonably 
desalinated and treated as a potential future source of potable water in the IWVWD.  The report 
conclusions included:  (1) biofouling caused performance decline in the reverse osmosis unit; (2) bench-
scale testing showed little to no removal of arsenic selenium, and uranium due to competition with 
other ions present in the electrodialysis-reversal; (3) residual brine would result and require disposal, 
and (4) that the total project cost estimate for a treatment system was cost-prohibitive (estimated total 
treatment system cost of $46 million and annual facility operation and maintenance costs of $3 million, 
excluding costs for land acquisition, drilling and equipping wells, and all distribution piping). 

Mr. Booth stated that the Lahontan Regional Water Quality Control Board’s Basin Plan allows for site-
specific considerations on a community by community basis.  Mr. Booth also stated that he sent out a 
revised Basin Plan Amendment schedule earlier in the day.  To stay on-track with the schedule for 
presentation of the Proposed Basin Plan Amendment at the February 2015 Water Board meeting, the 
revised de-designation boundary map should be completed and agreed upon by October 31, 2014.  He 
asked Ms. Mitton if she would support a de-designation boundary that was based on geologic and 
hydrostratigraphic structural controls, even if limited points within the de-designation area showed 
limited values slightly below the TDS requirement of 3,000 mg/L.  Ms. Mitton agreed that she could 
support a structurally-delineated boundary.  

Mr. Plasiak recommended that the Victorville staff delineate the extent of the structural controls of the 
proposed de-designation area, following the structural control of the Little Lake Fault Zone to define the 
western extent and evidence of evaporite deposits to define the northern extent of the de-designation 
boundary for the eastern IWV.  He provided a mark-up of a suggested “total” de-designation area (See 
Attachment B).  Mr. Booth and Mr. Plasiak said that they would be able to discuss with their 
management team the extent of the de-designation boundary by indicating that it is within a larger area 
of structurally-controlled features.  Their discussion most likely will occur this week, prior to submittal of 
the Water Board’s revised de-designation zone map that will be modified as a result of the discussions 
from this meeting.  Based on the results of these discussions, the Water Board may consider extension 
of the northern de-designation boundary to that originally proposed and approved in the Final Technical 
Justification technical memorandum, extending past the playa lake in Inyo County (shown north of the 
de-designation boundary on Attachment A). 
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The Victorville Water Board personnel requested that the Navy provide shape files of the delineated 
fault zones, delineated extent of the top of clay/bottom of shallow hydrogeologic zone for the eastern 
IWV (from Figure 3-8 of the Technical Justification technical memorandum), and the Navy’s proposed 
de-designation boundary from the August 12, 2014 meeting.  Mr. Bloom agreed to provide the 
requested shape files, as well as a summary of the meeting minutes and follow-on action items.  Ms. 
Mitton said that she and Ms. Utley would provide a revised de-designation area map, based on the 
discussions of this meeting by early November. 

 
RECAP OF AGREEMENT/ACTION ITEMS 

Action Items 

1. Tetra Tech personnel will provide to Ms. Shannon Utley the shape files associated with the 
following geographical information system (GIS) map coverages:  fixed faults, top of clay 
contours, and revised de-designation area from the August 12, 2014 meeting. 

2. The Navy will provide to all meeting attendees a summary of meeting minutes and action items 
from this meeting. 

3. Victorville Water Board personnel will provide a revised de-designation area map, based on the 
discussions of this meeting by early November. 

The meeting concluded and was adjourned at 3:10 pm. 
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Notice

This material has been funded wholly by the United States Environmental Protection Agency

under Contract Number 68-W-02-034. Mention of trade names or commercial products does not

constitute endorsement or recommendation for use.

Comments or questions about this report may be directed to the United States Environmental

Protection Agency, Technology Innovation Office (5102G), 401 M Street, SW, Washington, D.C.

20460; telephone (703) 603-9910.
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FOREWORD

Cost-effective cleanup (remediation) of hazardous waste sites cannot occur unless the type,

quantities, and locations of chemical contaminants present at the site are adequately determined

by a process called characterization.  Sampling and chemical analysis of environmental media

(water, soil, sediment, etc.) is vital to designing a remediation regimen that will accomplish the 

desired goal of reducing risk to human health and the environment.  Unfortunately, site 

characterization has historically been very costly and time consuming because the technological

options have been few and sometimes inefficient.

Recent technological advances promise better site characterization at less cost and in a shorter 

time frame, yet adoption of new technologies into mainstream engineering practice is very slow.

Three widely acknowledged barriers to the adoption and use of innovative site characterization 

technologies at hazardous waste sites are:

• Potential users lack personal awareness and/or experience with the technology. 

• Potential users lack the established performance criteria needed to assess the applicability of

the technology for a prospective project, and 

• Potential users lack the cost and performance information needed to efficiently plan the 

project and allocate resources.

The collection and dissemination of cost and performance information is essential to overcoming 

these barriers.  While technology developers and vendors can be valuable sources of this 

information, their claims often carry less weight than evaluations from colleagues who have used 

the technology themselves.  Case studies are a means by which technology users and impartial

observers may disseminate information about successful applications of innovative technologies

and add to the pool of knowledge that helps move a technology past the “innovative” stage, thus 

significantly shortening the time required for widespread benefits to be realized.  Case studies can 

also be a rich source of feedback to researchers and developers seeking to improve or refine 

technology performance under various site conditions.

Individual case studies may focus on a particular technology or on a characterization approach or 

process.  Case studies focused on process can provide education about how efficient 

characterization strategies can be implemented on a site-specific basis, and thus can be valuable 

adjuncts in training courses.  For many reasons, case studies are valuable tools for the 

environmental remediation community.
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CASE STUDY ABSTRACT

NAWS China Lake 

Inyo and Kern County, California

Site Name and Location:

Naval Air Weapons Station China

Lake, Inyo County, California

Sampling & Analytical Technologies:

1. Isotope geochemistry;

2. Radon gamma spectroscopy  (Teledyne Brown Engineering Environmental

Services)

3. Carbon, oxygen and deuterium mass spectrometry VG602 (Laboratory of 

Isotope Geochemistry at The University of Arizona)

4. Tritium, quantulus 1220 LSC #2 (Laboratory of Isotope Geochemistry at 

The University of Arizona)

5. Chlorine, modified VG 602C mass spectrometer # 2 (Laboratory of Isotope

Geochemistry at The University of Arizona)

6. Chlorine, low level beta counting (Teledyne Brown Engineering

Environmental Services)

7. Boron, VG336 thermal ionization mass spectrometer, (Laboratory of

Isotope Geochemistry at The University of Arizona)

8. Strontium, thermal ionization mass spectrometer (Geochron Laboratories,

Inc)

9. CFC, purge and trap capillary column gas chromatography (University of

Miami)

10.X-ray florescence and X-ray diffraction analysis (XRAL Laboratories)

11.Thin section petrographic analysis (DCM Science laboratory, Inc)

12.Physical property testing (A and P Engineering)

Period of Operation:

1943 to present.  Supports

research and development of navel

air craft and ordnance.

Current Site Activities:

RI/FS and IRP work on 53 sites

Point of Contact:

Robert Howe

Tetra Tech EMI.

4940 Pearl East Circle 

Suite 100

Boulder, CO 80301

(303) 441-7900

Media and Contaminants:

Groundwater and soils at NAWS

China Lake are contaminated with 

chlorinated and aromatic solvents,

metals, and petroleum compounds.

Technology Demonstrator:

Number of Samples Analyzed during Investigation:

A soil sampling program from 12 bore holes produced the following: 40 samples collected for XRF analysis, 8 for

XRD analysis.  A groundwater and surface water sampling program produced: 59 oxygen-18, deuterium, and

carbon-14 analysis, 36 tritium and sulfur 34 analysis, 38 strontium 87/86 analysis, 46 radon 222 analysis, 35 CFC

analysis, and 47 boron 11 analysis.

Cost Savings:

The cost savings using this approach are estimated at 50% of traditional methods

Results:

The China Lake CSM was used as a dynamic decision making tool during the basewide hydrogeologic

characterization of IWV.  The construction of the CSM resulted in a better understanding of the system, which

sites pose the greatest risk, and which sites should be considered for no further action status.
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CHINA LAKE 

EXECUTIVE SUMMARY 

A geologic and hydrogeologic conceptual site model (CSM) was constructed for the Navel Air 

Weapons Station (NAWS) China Lake in order to fulfill objectives set forth by the NAWS China 

Lake record of decision (ROD).  The objectives of developing a CSM for NAWS China Lake 

were to: 1) gain a fundamental understanding of the geology and hydrogeology in and around the

facility; 2) locate groundwater recharge sources, groundwater flow directions, and travel times in 

water bearing zones; 3) understand and map changes in groundwater quality (geochemistry), and

4) to identify areas were activities from the NAWS China Lake facility could be impacted water 

quality in the Indian Wells Valley (IWV).

The overall objective of the program was to design a monitoring well network of wells to support 

closure of the over 56 sites identified at the facility and protect groundwater quality and resources 

in the area.  The data collection design included the collection of data to support contaminant fate 

and transport evaluations. Groundwater quality and changes in pieziometric surfaces over time

were evaluated to evaluate long-term trends in water quality with groundwater use.  Any loss of 

potable groundwater in IWV due to degrading water quality is given considerable attention 

because IWV water supply is limited and demand for water is growing. 

SITE INFORMATION

Naval Air Weapons Station (NAWS) China Lake 

Kern and Inyo Counties, California

BACKGROUND

Most of the NAWS China Lake facility is located in IWV in the northern Mojave Desert of 

California.  IWV is located in the southwest corner of the Great Basin section of the basin and 

range physiographic province (Figure 1).   IWV is bordered on the west by the Sierra Nevada, on 

the east by the Argus Range, on the north the Coso Range and on the south by the El Paso 

Mountains, Rademacher Hills, and Spangler Hills (TtEMI 2001a). 

Elevations in IWV vary from approximately 3,000 feet above mean sea level (msl) at the margins 

of the valley to approximately 2,150 feet msl at the China Lake playa in the southeastern corner
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of the China Lake Complex.  Elevations of the Sierra Nevada to the west exceed 9,000 feet msl,

the Coso range to the north average 6,500 feet msl, and the highest point in the Argus Range is 

Maturango Peak at 8,839 feet msl (TtEMI 2001a). 

IWV has an average annual precipitation of 3 to 6 inches.  Most precipitation occurs between 

October and March, with December generally being the wettest month (TtEMI 2001a).

Prior to the development of this CSM, a conceptual model of the groundwater flow in 

IWV (Figure 2) was proposed by Dutcher and Moyle 1973, Warner 1975, and 

Berenbrock and Martin 1991.  This earlier conceptual model was used as the starting 

point for the development of the current CSM.  However, this model suggested the 

presence of a single unconfined system where water entered the system from the west and 

flowed towards the center of the playa where it would discharge to the China Lake Playa.

With reversal of the gradient away from the playa, located near the center of the facility,

through pumping by surrounding residences and the local municipality, the historical 

CSM suggested that the observed increases in total dissolved solids likely originated from

the base. 

Site Logistics/Contacts 

This section contains the basic contact information for the project, such as.

Lead Agency : U.S. Navy

Oversight Agency:

Remedial Project Manager:    TTEMI Project Manager

Mr. Mike Cornell Mr. Richard Knapp 

Department of the Navy Tetra Tech EM Inc. 

Naval Facilities Engineering Command 6121 Indian School Road, N.E. 

Southwest Division     Suite 205

Code 5DEN.MC     Albuquerque, NM 87110

1220 Pacific Hwy.     (505) 881-3283

San Diego, CA  92132-5190 

(619) 532-4208 

3
235



Quality Assurance Officer

Nars Ancog 

Quality Assurance Officer

Department of the Navy 

Naval Facilities Engineering Command

Southwest Division 

Code 4EN3.NA 

1220 Pacific Hwy. 

San Diego, CA  92132-5190 

(619) 532-2540 

MEDIA AND CONTAMINANTS

The purpose of this section is to describe the types of contaminants present at the site, 

and the characteristics of the matrices in which they are found. Include information on 

the listed topics as needed to aid case study coherence: 

Matrix Identification

Type of Matrix Sampled and Analyzed: Groundwater, surface water, and subsurface 

soil.

PRELIMINARY CONCEPTUAL SITE MODEL

In the early stages of the construction of a revised CSM for NAWS China Lake, an extensive 

literature review was conducted.  Geologic, hydrogeologic, structural, and geochemical data was 

uncovered for nearly 2000 existing wells in the area during the literature review.  Data was used 

from nearly 300 of these wells to create maps, cross-sections, and geochemical plots (Stiff and 

Piper diagrams). Borehole logs when available were used to create geologic cross-sections, 

structure contour, and isopach maps.  Stiff and Piper diagrams were used to identify water types

based on the major ion chemistry. Geologic cross-sections helped identify the hydrogeologic 

units present in IWV.  A structure contour map was made on the top elevation of a low 

permeability lacustrine clay dominated intermediate hydrolgeologic unit and an isopach map was 

made of its thickness. The examination of these diagrams and maps helped the CSM team

identify the presence of three discrete geologic and hydrogeologic water bearing units in IWV

previously thought to be a single inter-connected system.  The project team designated these 

zones as the Shallow Hydrogeologic Zone (SHZ), the Intermediate Hydrogeologic Zone (IHZ), 

and the Deep Hydrogeologic Zone (DHZ). 

4
236



Further study of the literature from surrounding areas also revealed that IWV is located in the 

southwestern part of the Basin and Rasin Physiographic Province, IWV is a half-graben structural 

depression bounded by pre-Tertiary igneous and metamorphic rocks that also underlie the basin.

Faulting of two major styles and ages are present and continue to keep the area tectonically

active.  The structural depression is filled with consolidated continental deposits of Tertiary age

and over 1,500 feet of Pleistocene unconcolidated sediments that mostly represent alluvial fan, 

alluvial, and lacustrine deposits.

The depositional environment changed dramatically during wetter periods of the Pleistocene.

During these wetter periods, much of the basin fill consisted of lacustrine sediments that were 

related to glacial epochs, subsequent basin flooding, and ancestral Owens Lake overflow.  While 

the mid valley sediments are typically fine-grained and lacustrine, basin margin sediments are

more coarsely grained and more poorly sorted.

Based on historical and previous information available from the site geologic it was determined

that the IHZ was a potentially bounding clay sequence that could potentially restricted aquifer 

interactions beneath the facility where combined lacustrine clay sequences were known to 

exceeded 500 feet in thickness. These lake sediments, as shown in Figure 3, where identified by

the project team as representing an almost ideal regressive sequence that had come and gone 

throughout the valley relatively rapidly. It became apparent to the project team, based on this 

preliminary CSM that understanding the nature and extent of the IHZ would be crucial to 

determining when and where the contaminated SHZ below the facility might have the potential to 

impact water in the DHZ, which is the principal source of drinking water in the region. 

Primary Contaminant Groups 

The primary contaminant groups at NAWS China Lake are volatile organic compounds

(VOCs), polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), 

and metals.

INTRUSIVE SAMPLING AND ANALYSIS TO REFINE THE CSM

A total of 12 borings were initially continuously cored to depths that ranged from 473 to 798 feet

bgs.  The detailed boring logs filled data gaps and allowed the CSM team to refine and add 

certainty to the geologic and hydrogeologic understanding of the site.  This new geologic data
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was combined with what was already known to create a number of figures used to communicate

the revised CSM to stakeholders. A map showing the estimated extent of the former Pleistocene

lakes that where responsible for the development of the IHZ (Figure 4), several cartoons showing 

the relationship between the alluvial, lake, and delta sediments in IWV (Figures 5, -6, and 7)

where created to communicate the logic used by the project team to the residence of the area.  A 

geologic block diagram of IWV, Figure 8 (TtEMI 2001a) was also created detailing the primary

structural features in the region and their relationship to the geology and hydrogeologic zones .

The block diagram (Figure 8) is also a schematic representation of the geologic and

hydrogeologic features of IWV relevant to the CSM. 

Geologic soil samples were collected during the drilling of the exploratory borings.  The soil 

samples were collected at regular and unspecified intervals when lithologic variations were 

observed.  In addition to standard geologic inspections soil samples were analyzed using X-ray

diffraction (XRD), X-ray florescence (XRF), thin section petrography, carbon-14 age dating, and

physical property testing. The XRF, XRD, and thin section petrography were used to identify the

mineralogy and chemical species present in the samples.  This data was then used as constraints 

in the geochemical modeling to determine groundwater residence times.  The carbon-14 soil dates

were used to examine soil age versus depth profiles.  Physical property testing for specific 

gravity, percent moisture, dry density, bulk density and porosity was also performed to estimate

which water bearing units where likely to transmit or block flow. 

Groundwater and surface waters were sampled for environmental isotopes.  The isotopes sampled 

in this study included: oxygen, deuterium, carbon, tritium, strontium, sulfur, chlorine, radon, and

the intrinsic tracer chlorofluorocarbon (CFC).  These isotopes and intrinsic tracers were used to 

identify groundwater flow paths, hydraulic connection between groundwater zones, recharge 

sources, and groundwater age.

Groundwater elevations were measured in numerous wells across the site to develop

potentiometric surface maps.  Water levels were measured on a quarterly basis to determine if the 

groundwater surface elevation had any seasonal fluctuations.  Potentiometric surface maps were

created for the shallow and deep hydrogeologic zones.  These potentiometric surface maps were

used to indicate the directions of groundwater flow and to calculate flow gradients.

Potentiometric surface maps indicated areas within the study area where additional water level
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measurement would be needed to fill gaps in the potentiometric surface map coverage.  From

these maps flow directions could be mapped and compared with the extent of the clay packages

South of the facility to determine where additional investigative work was required. 

The new borehole data, isotopic signatures of the water samples, and the age dates of the water

and soil samples were used to refine the preliminary CSM. Geochemical modeling was performed 

with NETPATH and WATEQ4F.  WATEQ4F was used to calculate the saturation indexes, 

chemical activities, and mineralogical phases present in the system.  NETPATH was used to 

calculate the travel times of four different plowpaths in IWV.  Changes to the original CSM that

resulted from the sampling and analysis program included: 

• The likely source of TDS to the DHZ in the area near the Town of Ridgecrest is from

deep water within the DHZ and not the contaminated SHZ beneath the facility

• The IHZ appears to be a barrier to communication between the SHZ and DHZ

• Most contaminated water beneath the facility is following towards the center of the playa

and away from areas where the IHZ pinches out to the south near Ridgecrest 

• Limited communication between aquifers in the area between Ridgecrest and NAWS 

China Lake is likely influenced by surface water trenches or discharges to the surface 

(unlined drainage ditches and or impoundments)

• Groundwater age dates indicate that deep groundwater (DHZ) beneath the IHZ does not 

likely discharge to the surface in the playa as predicted by the previous CSM for IWV.

• Water quality is highly variable across the basin, but is of the highest quality and quantity

along the western edge of the basin where fault system may not act to block the flow of 

modern recharge. 

Figure 9 is the revised schematic rendition of the IWV CSM (TtEMI 2001b). These findings 

were contrary to those that had been made previously and have significantly impacted

prioritization of activities to be conducted at the nearly 100 sites located on the facility.

RESULTS

The CSM constructed during this study has met its objectives.  The first objective was to gain a 

fundamental understanding of the hydrogeology across the NAWS China Lake complex.  An 

extensive review of the existing data and literature was used to form a preliminary understanding 

of the site hydrogeology. Additionally, the mapping of the SHZ’s and DHZ’s potentiometric
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surfaces and the geologic descriptions from exploratory borelogs were fundamental in 

accomplishing this first objective.

An understanding of groundwater recharge zones, flow directions and travel times was also 

gained through the potentiometric surface mapping. Additionally oxygen, deuterium, and 

strontium isotopic analysis furthered the understanding of the groundwater recharge zones and

flow directions.  Tritium, CFC and carbon-14 age dating of the groundwater were used to 

estimate groundwater travel times.  Groundwater travel times from recharge zones in the Sierra 

Nevada to the well fields in IWV were estimated and used understand potential flow paths and 

location of better quality water in the region. 

Stiff and Piper plots of the major ion geochemistry of the ground and surface waters from IWV

were created to evaluate groundwater quality and to distinguish water types based on 

geochemical characteristics.  The influence of groundwater pumping on groundwater quality was

investigated by plotting groundwater elevations with oxygen and deuterium isotopic ratio values

versus time. This illustrated that as groundwater elevations in the DHZ declined the observed 

deuterium values became more negative; indicating that groundwater pumping was pulling water

from greater depths rather than from the SHZ as shown in Figure 10 (TtEMI 2001b).  This

finding was significant because most of the groundwater contamination is located in portions of 

the SHZ.

Isotopic signatures of the shallow, intermediate, and deep hydrogeologic zones were identified by

creating scatter plots of the isotopic values versus the total concentration of the parameter or 

versus the sample elevation.  With the signatures of the different hydrologic zones identified, the 

amount of mixing between zones was evaluated. This allowed the CSM team to evaluate the 

impacts that the NAWS China Lake facility has had on the overall groundwater quality and 

resources in the IWV region.  In addition, the revised CSM will provide a basis for any further 

fate and transport modeling or additional isotopic work to continue to refine the Navy’s and the

public stakeholder’s knowledge of the natural resource and environmental issues in the area.

CONCLUSIONS

This CSM has guided the project team’s decisions and actions.  Key decisions made during the 

CSM process include the type and location of additional fieldwork.  For example, the CSM was 
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used to determine the location of additional borings, wells, and the screen interval of the wells.

The CSM was used as a dynamic tool to plan additional field activities.  The next phase of this 

project is to design a monitoring network to confirm and validate the present CSM.  The data 

returned from the planned monitoring network will be used to further revise the CSM and focus 

monitoring and measurement activities to be conducted at the site.

A refined CSM will be able to identify hydraulic connection between hydrogeologic zones 

and groundwater flow lines on a smaller scale that can be applied to individual sites included in 

the Installation Restoration Program (IRP) within the NAWS China Lake complex.   Site 

prioritization and closure status of IRP sites will be determined by using the CSM as an 

interactive, dynamic, decision-making tool.  This will identify the IRP sites that need further 

review.  Sites requiring further action will continue in the process and will be evaluated based on 

site closure criteria.  Additionally, the CSM process will provide a clear vision on how to most

effectively allocate funds for the eventual closure of all IRP sites 
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CHINA LAKE - LOCATION MAP FIGURE  1
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NAWS Naval Air Weapons Station

NPDES National Pollutant Discharge Elimination System

NPDWR National Primary Drinking Water Regulation

18O Oxygen-18
O&M Operation and maintenance

OU Operable unit

POE Point-of-entry

POU Point of use

PRC PRC Environmental Management, Inc.

psi Pounds per square inch

RO Reverse osmosis
ROWD Report of waste discharge

SDWA Safe Drinking Water Act

SDWC Searles Domestic Water Company

SHZ Shallow hydrogeologic zone

SMOW Standard Mean Ocean Water
SSCT Small System Compliance Technologies

Sullivan Sullivan Consulting Group

SWRCB State Water Resources Control Board

SWV Salt Wells Valley

TDS Total dissolved solids

Tetra Tech Tetra Tech EM Inc.

USBR United States Bureau of Reclamation

USDA United States Department of Agriculture

USFS USDA Forest Service

USGS United States Geological Survey

Water Board California Regional Water Quality Control Board, Lahontan Region

ybp Years before present
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EXECUTIVE SUMMARY

This document summarizes the technical justification for proposed amendments to the Water
Quality Control Plan for the Lahontan Region (Basin Plan) that would remove the municipal and
domestic supply (MUN) beneficial use designation for groundwater in portions of the Salt Wells
Valley (SWV) and for shallow groundwater in the eastern Indian Wells Valley (IWV) basins.
SWV and IWV are designated as California Department of Water Resources (DWR) Basin
Numbers 6-53 and 6-54, respectively. These valleys are predominantly within the boundaries of
Naval Air Weapons Station (NAWS) China Lake.

In September 2009, the Navy proposed an amendment to the Basin Plan to remove the MUN
designation for groundwater in portions of SWV and for shallow groundwater in portions of the
eastern IWV (Navy 2009). California Regional Water Quality Control Board, Lahontan Region
(Water Board) planning staff responded to this letter by recommending high priority for an
assessment of the feasibility of a Basin Plan Amendment, and included this assessment in its
October 2009 Triennial review priority list for planning staff work between 2009 and 2012
(Resolution 6T-2009-0131). Since 2009, Water Board and Navy staff have been discussing the
information and data needed to support a proposed Basin Plan amendment. In a letter dated
August 31, 2011, the Water Board staff requested the Navy to submit additional information to
evaluate the feasibility of a Basin Plan amendment. This Technical Memorandum provides the
requested additional technical information and can support a recommendation by the Water
Board to amend the Basin Plan so as to remove the MUN beneficial use designation for
groundwater in portions of the SWV and for shallow groundwater in the eastern IWV basins.

The MUN use is defined in Chapter 2 of the Basin Plan as:

“Municipal and Domestic Supply. Beneficial uses of waters used for community,
military, or individual water supply systems including, but not limited to, drinking
water supply.”

Generally, all waters of the State of California are considered by the State Water Resources
Control Board (SWRCB) to have beneficial uses, which may include potential uses as a source
of drinking water, as agricultural supply, or as industrial supply. However, water quality criteria
for identifying sources of drinking water are set forth in the Sources of Drinking Water Policy
(SWRCB Resolution No. 88-63). Removal of municipal or domestic beneficial use designation
can be made for groundwater bodies that have total dissolved solids (TDS) concentrations
exceeding 3,000 milligrams per liter (mg/L) or naturally occurring contaminants at
concentrations not conducive to treatment, or that are unable to provide sufficient water to
supply a single well capable of producing an average yield of 200 gallons per day (gpd).

AREA AND RATIONALE FOR GROUNDWATER EXEMPTION IN SWV

For California DWR Basin Number 6-53, SWV, this proposal includes the groundwater in the
SWV that is beneath NAWS China Lake. The Navy has concluded that groundwater in SWV
does not qualify for municipal or domestic beneficial use based on the following criteria:
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 High, naturally occurring TDS concentrations range up to 29,800 mg/L; the 95th
percentile is 28,800 mg/L and mean concentration is approximately 14,500 mg/L.
Over 90 percent of groundwater samples have TDS concentrations that exceed the
3,000 mg/L criterion (43 out of 47 samples in the data set).

 Arsenic concentrations range up to 443 micrograms per liter (µg/L), the 95th
percentile for arsenic is 317, and the mean concentration of 74 µg/L is
approximately seven times greater than the primary Maximum Contaminant Level
(MCL) of 10 µg/L for arsenic. Over 70 percent of groundwater samples have
arsenic concentrations that exceed the MCL in the data set for SWV.

 Mean concentration of chloride is 6,040 mg/L, over two orders of magnitude
greater than the secondary MCL.

 Mean concentration of sulfate is 1,319 mg/L, about 5 times the secondary MCL.

 Mean concentration of iron is 631 µg/L, about twice the secondary MCL.

 Mean concentration of manganese is about 159 µg/L, over 3 times the secondary
MCL.

DWR states the following in California’s Groundwater Bulletin 118 regarding the water quality
in SWV Groundwater Basin 6-53:

“The groundwater is rated inferior for all beneficial uses because of high
TDS content that ranges from about 4,000 mg/L to 39,000 mg/L” (DWR 1975,
updated 2004).

The Navy also considered the sustained yield criterion of a single well capable of producing an
average yield of 200 gpd. Although pumping tests have not been conducted on wells in SWV,
well behavior during development indicates wells in the central and eastern portion of the valley
can likely achieve this requirement. Wells completed in the thin saturated interval present near
the flanks of the basin probably could not sustain a yield of 200 gpd.

AREA AND RATIONALE FOR EXEMPTION OF SHALLOW GROUNDWATER IN THE EASTERN

PORTION OF IWV

For California DWR Groundwater Basin Number 6-54, IWV, boundaries of the exempted IWV
zone are based primarily on TDS concentrations and naturally occurring metals levels. The
western boundary of the proposed area runs northward from Township 26 South, Range 40 East,
Section 21 to Township 24 South, Range 40 East, Section 21. The southern boundary is defined
by the NAWS China Lake boundary. The northern boundary is defined based on naturally
occurring shallow groundwater that has been characterized at Installation Restoration Program
(IRP) Sites north of the China Lake playa, and includes from west to east, Township 26 South
Range 40 East, Section 21 to the eastern extent of DWR Groundwater Basin Number 6-54. The
eastern boundary is defined as the eastern extent of the Groundwater Basin 6-54.
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The vertical boundary of the zone for de-designation is defined by the top of the low-permeability
lacustrine clay sediments that separate the bottom of the SHZ and define the top of the IHZ. The
occurrence of groundwater in the SHZ is limited to the eastern and northern portions of the IWV,
where it occurs under unconfined conditions on top of the low-permeability lacustrine clays of the
upper IHZ. Where groundwater in the SHZ exists, the clays of the IHZ act as a barrier between
the SHZ and deeper regional aquifer. Groundwater within the SHZ occurs under unconfined
(water table) conditions and generally flows toward the China Lake playa (away from the City of
Ridgecrest and municipal water supply wells).

The Navy has concluded that SHZ groundwater in the eastern portion of IWV does not qualify
for municipal or domestic beneficial use based on the following water quality criteria:

 TDS concentrations have been detected as high as 56,000 mg/L in the eastern
IWV. The mean concentration of 3,318 mg/L for TDS exceeds the 3,000 mg/L
TDS standard, based on the eastern IWV data set of 167 samples. Concentrations
generally increase from south to north, toward the China Lake playa.

 Arsenic concentrations have been detected as high as 1,190 µg/L, with a mean
concentration of 230 µg/L, which is well over an order of magnitude greater than
the MCL of 10 µg/L for arsenic. Arsenic concentrations exceed the MCL in
85 percent of the samples constituting the IWV data set (138 out of 163 samples).

− In the vicinity of the Public Works Compound, arsenic concentrations range
from about 9 to 348 µg/L (mean of 58 µg/L).

− In the vicinity of the Michelson Laboratory portion of the Operable Unit (OU),
arsenic concentrations range from about 11 to 1,150 µg/L (mean of 445 µg/L).

− In the vicinity of the Area R OU, arsenic concentrations range from about 168
to 360 µg/L (mean of 264 µg/L).

 In addition to arsenic, chloride and sulfate also commonly exceed secondary
MCLs, in multiple instances by orders of magnitude (Section 3.4).

The Navy also considered the sustained yield criterion of a single well screened in the SHZ
capable of producing an average yield of 200 gpd. A long-term well yield of 200 gpd is not
sustainable for some wells within the proposed exemption area—particularly those at locations
of small saturated thickness.

No information indicates that shallow groundwater from the area proposed for exemption has
ever been used as a source of domestic or municipal water. The only known groundwater wells
in this area are monitoring wells related to environmental investigations. Current land use at
IWV within the boundaries of NAWS China Lake is military-industrial, and future land use is
expected to remain military-industrial. Therefore, future use of groundwater from this area as a
source of drinking water is highly unlikely. A similar technical justification for beneficial use
changes for groundwater of the Searles Valley Basin (DWR 6-52) was approved and adopted
approximately 10 years ago; the Searles Valley Basin borders the area proposed in this
groundwater exemption to the east.
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The Navy believes that removal of the MUN designation for portions of the SWV and IWV
should continue to receive a high priority as a planning topic in the triennial review of the Basin
Plan because this affects the progress of the Navy’s IRP at NAWS China Lake. The Navy
follows CERCLA, in which groundwater cleanup goals address routes of exposure that may pose
risk to human health or the environment. The Basin Plan specifies that, SWV and IWV are
designated MUN with MCLs as cleanup goals, unless the groundwater quality clearly does not
support this use. Removal of the MUN beneficial use designation in portions of the SWV and
IWV is in the Water Boards’ and community’s best interest because it will reconcile Navy and
Water Board approaches to groundwater cleanup objectives and criteria at many of the IRP sites
and OUs. Groundwater use designation affects the technical approach, costs, and schedules
associated with cleanup of multiple IRP sites and OUs, including the Propulsion Laboratory OU
in SWV, and in IWV, the Area R OU, Michelson Laboratory/Public Works OU, Site 22 (Pilot
Plant Road landfill) and Site 43 (Minideck).
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1.0 INTRODUCTION

This document summarizes the technical justification for proposed amendments to the Water
Quality Control Plan for the Lahontan Region (Basin Plan). The proposed amendments would
remove the potential municipal and domestic supply (MUN) beneficial use designation from
groundwaters in portions of the Salt Wells Valley (SWV) and shallow groundwater in the eastern
Indian Wells Valley (IWV) basins.

In September 2009, the Department of the Navy (Navy) proposed an amendment to the Basin
Plan to remove the MUN designation for groundwater in portions of SWV and shallow
groundwater in portions of the eastern IWV (Navy 2009). The Navy’s proposed amendment
request is in Appendix A. SWV and IWV are designated as California Department of Water
Resources (DWR) Basin Numbers 6-53 and 6-54, respectively. These valleys are predominantly
within the boundaries of Naval Air Weapons Station (NAWS) China Lake (Figure 1-1).
California Regional Water Quality Control Board, Lahontan Region (Water Board) planning
staff responded to this letter by recommending high priority for an assessment of the feasibility
of a Basin Plan Amendment, and included this assessment in its October 2009 Triennial review
priority list for planning staff work between 2009 and 2012 (Resolution 6T-2009-0131) (Water
Board 2011). Since 2009, Water Board and Navy staff have been discussing the information and
data needed to support a proposed Basin Plan amendment. The Water Board staff requested the
Navy to submit additional information to evaluate the feasibility of a Basin Plan amendment (see
Appendix B). This document provides that requested additional information.

1.1 SUMMARY OF PROPOSED AMENDMENT

The Navy does not consider the groundwater in the shallow aquifer in the eastern portion of
IWV Basin (DWR 6-54) and in the aquifer in the SWV Basin (DWR 6-53) suitable or
potentially suitable for municipal and domestic water supply because those groundwaters
contain naturally occurring inorganic constituents (dissolved salts and arsenic) at concentrations
unsuitable for drinking water. The Navy obtained and provided data showing that these
constituents occur naturally in the referenced portions of the groundwater basins at
concentrations that fail to meet the water quality criteria for identifying sources of drinking
water, as set forth in the Sources of Drinking Water Policy (State Water Resource Control Board
[SWRCB] Resolution No. 88-63). This policy states that surface and ground waters of the State
are to be considered suitable, or potentially suitable, for municipal or domestic water supply
and should be so designated by the Regional Boards except for surface water and groundwater
in which:

 Total dissolved solids (TDS) exceed 3,000 milligrams per liter (mg/L)
(5,000 microSiemens per centimeter [µS/cm] electrical conductivity), and
Regional Boards do not reasonably expect the water to supply a public water
system.

or
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 Contamination present via natural processes cannot reasonably be treated for
domestic use utilizing either Best Management Practices or best economically
achievable treatment practices.

or

 The water source does not provide sufficient water to supply a single well capable
of producing an average, sustained yield of 200 gallons per day (gpd).

1.2 ENVIRONMENTAL SETTING

NAWS China Lake is located in the northern Mojave Desert, approximately 150 miles northeast
of Los Angeles (Figure 1-1). NAWS China Lake includes two major areas, the China Lake
Complex and the Randsburg Wash/Mojave B Complex. The 950-square-mile China Lake
Complex, located in Inyo, San Bernardino, and Kern Counties, includes the majority of the range
and test facilities, as well as NAWS China Lake headquarters and the China Lake community.
The Randsburg Wash/Mojave B Complex, located about 20 miles southeast of the China Lake
Complex boundary, includes additional ranges used for air warfare testing and training. The
installation began with the establishment of the Naval Ordnance Test Station at China Lake in
1943, and has since expanded in support of the U.S. Department of Defense (DoD) and Navy
research, development, acquisition, test, and evaluation mission for air warfare systems.

The NAWS China Lake facility is located in the Basin and Range Physiographic Province,
characterized by isolated, north-south trending mountain ranges separated by desert basins. The
ancestral China Lake was formed in IWV as part of a complex chain of lakes, and was fed by the
interconnecting Owens River that begins in the Mono Basin and ends in Death Valley. The areas
of the SWV and IWV basins (DWR 6-53 and DWR 6-54) subject to this proposed amendment
are both within the China Lake Complex (Figure 1-2). Figure 1-3 shows the delineated lateral
extent of the areas proposed for de-designation.

A basewide hydrogeologic characterization (BHC) effort has been completed for NAWS China
Lake (Tetra Tech EM Inc. [Tetra Tech] 2002a, 2003a). The primary goal of the BHC was to
develop and refine a hydrogeologic conceptual model for the area, which includes IWV, SWV,
and Randsburg Wash. Field work for the study began in 1999 and concluded at the end of 2002,
and a report of findings was issued in July 2003 (Tetra Tech 2003a). The BHC report includes
definition of the major water-bearing zones, description of groundwater flow directions,
evaluation of possible interconnectivities between water-bearing zones, groundwater chemistry
based on analytical results (including water quality and isotopic composition), and a compilation
of well construction data. It also includes a discussion of the suitability (or lack thereof) of the
current municipal or domestic beneficial use designation for groundwater in SWV and the IWV
in the vicinity of the China Lake playa. The results of the BHC provide a more complete
understanding of the hydrogeology of NAWS China Lake. The hydrogeology is described in the
BHC in terms of three water-bearing zones with regard to both depositional environments and
groundwater flow characteristics (Tetra Tech 2002a)—characterized from shallowest to deepest
as the shallow hydrogeologic zone (SHZ), intermediate hydrogeologic zone (IHZ), and deep
hydrogeologic zone (DHZ).
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Sediments in IWV reflect alternating periods of significant deposition and lack of deposition as a
result of climatic changes. During drier periods, basin fill consisted predominantly of alluvial
materials, primarily sands and gravels shed from the surrounding Sierra Nevada, Coso, and Argus
mountain ranges and Rademacher and Spangler Hills into the valley. These coarser sediments are
of higher hydraulic conductivity (based on the permeability results from geotechnical testing of the
sediments), and are designated as the SHZ and DHZ in IWV. During periods of increased
precipitation during the Pleistocene, fluvial and lacustrine (river- and lake-forming) processes were
dominant. Increased surface runoff and Owens River inflow resulted in development of a larger
ancestral China Lake. These lake deposits are primarily low-permeability silts and clays, and are
designated as the IHZ at IWV. Isolated water-bearing sands within the IHZ clays and silts occur at
depths starting at about 125 to 150 feet below ground surface (bgs).

The water-bearing zone underlying SWV is composed primarily of alluvial sediments that were
shed from the surrounding highlands. Hydraulic heads measured in wells completed in the
uppermost and lower saturated zones indicate that SWV groundwater occurs under unconfined
conditions. Groundwater flow is generally west to east, mimicking the topographic surface
(Tetra Tech 2003a).

For the most part, groundwater flow between water-bearing zones in IWV appears to be minimal.
The top of the thick, low-permeability silt and clay sediments of the IHZ define the bottom of the
SHZ; when these clays are absent, the first-encountered groundwater is in the IHZ. Although
higher heads exist in the SHZ than in the underlying IHZ or DHZ, the extremely low vertical
hydraulic conductivities measured in the IHZ clay indicate that any leakage across the IHZ would
be extremely slow. Therefore, groundwater movement in the SHZ is highly unlikely to impact the
lower water-bearing zones. Groundwater appears to be entering SWV from IWV via fracture flow
through the basement plutonic igneous rocks present beneath the overlying sediments. This is
suggested by the similarity in water quality of the eastern side of IWV and the western margin of
SWV.

1.3 OVERVIEW OF AFFECTED AREAS

The following subsections overview the areas in SWV and IWV proposed for removal of the
MUN beneficial use designation. Sections 2.0 and 3.0 of this technical memorandum
respectively delineate the areas proposed for de-designation and refine the conceptual site
models for the respective areas within both SWV and IWV in greater detail.

1.3.1 Affected Areas in Salt Wells Valley

The water-bearing zone underlying SWV is composed primarily of alluvial sediments that were
shed from the surrounding highlands. Hydraulic heads measured in wells completed in the
uppermost and lower saturated zones indicate that SWV groundwater occurs under unconfined
conditions. Groundwater flow is generally west to east, mimicking the topographic surface.

The proposed amendment would remove the MUN beneficial use designation for first-encountered
groundwater in the SWV that is beneath NAWS China Lake. The delineated lateral extent of the
area proposed for de-designation is shown on Figure 1-3; this area is approximately 16,700 acres
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and is bounded by the area of the SWV Groundwater Basin No. 6-53 within the confines of
NAWS China Lake property.

The rationale for removal of the MUN beneficial use for portions of the SWV Groundwater
Basin is provided throughout Section 2.0. The vertical extent of the area proposed for de-
designation is the entire aquifer saturated thickness, from the water table (first-encountered
groundwater) to the underlying bedrock. The thickness of the saturated sediments varies
greatly, ranging from a few feet near the edges of the valley to more than 400 feet in the
eastern portion of the valley. Groundwater quality within SWV is very poor. TDS
concentrations range between 3,030 and 28,800 mg/L, indicating that the water is not potable
without treatment (Tetra Tech 2003a). In general, arsenic concentrations in SWV groundwater
are also significantly above the U.S. Environmental Protection Agency (EPA) maximum
contaminant level (MCL) of 10 micrograms per liter (µg/L). Stable-isotope ratios of oxygen-18
(18O) and hydrogen (deuterium [D]) (D) at SWV indicate evaporative enrichment that likely
resulted from partial evaporation of precipitation prior to infiltration and recharge.

1.3.2 Affected Areas in Indian Wells Valley

Within the IWV, only shallow unconfined groundwater beneath the eastern portion of NAWS
China Lake is considered for removal of the MUN beneficial use designation. The SHZ is
composed of Pleistocene and Holocene alluvium and Holocene playa deposits. The base of the
SHZ is marked by occurrence of the low-permeability lacustrine clays of the IHZ; these
underlying clay sediments act as a barrier between shallow groundwater and the deeper regional
aquifer. The saturated thickness of the SHZ ranges from 0 (that is, not present) at the center of
the China Lake playa to approximately 250 feet at the western side of the installation.
Groundwater within the SHZ occurs under unconfined or water table conditions, and generally
flows toward the China Lake playa.

The proposed amendment would remove the MUN beneficial use designation for shallow
groundwater in the eastern IWV that is beneath NAWS China Lake. The delineated lateral
extent of the area proposed for de-designation is shown on Figure 1-3; rationale for removal of
the MUN beneficial use designation for shallow groundwater in portions of the IWV
Groundwater Basin 6-54 is provided throughout Section 3.0. The western boundary of the
proposed area runs northward from Township 26 South, Range 40 East, Section 21 to
Township 24 South, Range 40 East, Section 21. The southern boundary is defined by the
NAWS China Lake boundary. The northern boundary is based on naturally occurring shallow
groundwater that has been characterized at Installation Restoration Program (IRP) Sites north
of the China Lake playa, and includes from west to east, Township 26 South Range 40 East,
Section 21 to the eastern extent of DWR Groundwater Basin Number 6-54. The eastern
boundary is defined as the eastern extent of the Groundwater Basin 6-54 (Figure 1-3). The
proposed de-designation area within the IWV encompasses approximately 55,820 acres. The
vertical extent of the SHZ is bounded by the top of the IHZ low-permeability lacustrine silts and
clays. The saturated thickness of the SHZ ranges from 0 (not present) to about 45 feet. The
saturated thickness of the SHZ is defined based upon the measured groundwater level elevations
in SHZ monitoring wells and the top of the IHZ low-permeability sediments. Groundwater
within the SHZ is unconfined and generally structurally controlled by occurrence of the
underlying low-permeability lacustrine sediments. Water quality within the SHZ is highly
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variable; concentrations of dissolved metals and TDS increase from west to east, with the best 
quality water noted at the southwest corner of the basin, and much poorer quality water near the 
China Lake playa (Tetra Tech 2003a).  Except for groundwater in alluvial fan deposits along the 
western margin of IWV, water within the SHZ is too saline for use as drinking water without 
further treatment.  Elevated arsenic concentrations are also present in the SHZ near the China 
Lake playa.  Stable-isotope ratios of δ18O and δD in SHZ wells indicate evaporative enrichment.  
Young, isotopically heavy groundwater from the SHZ represents recharge that infiltrated under 
the post-Pleistocene climatic regime.   

1.4  REPORT ORGANIZATION 

Following this introduction, this report is organized in the following sections: 

• Section 2.0, Salt Wells Valley Conceptual Site Model, provides technical 
information regarding the geology, hydrogeology, groundwater recharge and 
discharge areas, lateral and vertical extents of the area proposed for de-
designation; assessment of the water quality within the bounded area proposed 
for de-designation; an analysis of groundwater beneficial use and sustainability; 
and economic and technical justifications for concluding that the designated MUN 
use cannot be attained via reasonable treatment of groundwater. 

• Section 3.0, Indian Wells Valley Conceptual Site Model, provides technical 
information regarding the geology, hydrogeology, groundwater recharge 
and discharge areas, lateral and vertical extents of the area proposed for 
de-designation; assessment of the water quality within the bounded area proposed 
for de-designation; an analysis of groundwater beneficial use and sustainability; 
and economic and technical justifications for concluding that the designated MUN 
use cannot be attained via reasonable treatment of groundwater. 

• Section 4.0, Water Quality Standards and Criteria, summarizes selected state and 
federal water quality criteria for chemical constituents at elevated background 
concentrations. 

• Section 5.0, Procedures for Changing Beneficial Use Designations, discusses the 
federal and state regulations regarding designation and removal of MUN 
beneficial uses. 

• Section 6.0, Recommendations, summarizes the technical justifications for de-
designation and removal of MUN beneficial uses for groundwater in portions of 
SWV and shallow groundwater in portions of the eastern IWV that are within and 
beneath NAWS China Lake base boundaries. 

• Section 7.0, References, lists the documents used to prepare this report. 

Figures and tables appear after Section 7.0.  Appendices containing supporting information 
follow the figures and tables.  Appendix A contains the Navy’s proposed amendment request 
letter submitted for the Triennial Review of the Basin Plan in September 2009.  Appendix B 
contains the corresponding request for additional information from the Water Board.
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Appendix C presents calculations in support of the groundwater sustainability analysis for SWV 
and eastern IWV.  Appendix D presents calculations that support the water treatment analysis.  
Appendix E, Public Comments, provides public input received on the draft version of this report, 
including comments received from the NAWS China Lake Restoration Advisory Board (RAB); 
letters of support for the proposed Basin Plan Amendment from the RAB, Indian Wells Valley 
Cooperative Groundwater Management Group, and the Indian Wells Valley Water District; and 
letters received from the state and Water Board 
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2.0 SALT WELLS VALLEY CONCEPTUAL SITE MODEL

The SWV groundwater basin is designated by DWR as Groundwater Basin Number 6-53, and is
located in northwest San Bernardino County. The entire surface area of the SWV Groundwater
Basin is about 29,500 acres (46.1 square miles) (DWR 1975, updated 2004).

A schematic conceptual site model block diagram for SWV appears on Figure 2-1. The
following subsections discuss the geology, hydrogeology, groundwater recharge and discharge
areas, and extent of area proposed for de-designation. Also discussed are beneficial use
groundwater sustainability, and the economic and technical feasibility of treating groundwater in
the area proposed for de-designation.

2.1 GEOLOGY

The BHC and IRP studies have identified four basic facies assemblages in the Quaternary-age
basin fill underlying the China Lake area: (1) alluvial fan, (2) fluvial-alluvial-deltaic (including
fan-deltas), (3) lacustrine, and (4) isolated evaporite deposits. The first three facies are the most
common and occur throughout IWV, SWV, and Randsburg Wash Area (Tetra Tech 2003a).
Each of these basins contains deposits of unconsolidated alluvium ranging from alluvial fan
gravel and boulder deposits to lacustrine clays. For example, as much as 6,500 feet of basin fill
is present in western IWV, but the average depth of basin fill is approximately 2,000 feet. In
SWV, the unconsolidated fill ranges from only a few feet thick to more than 400 feet thick.

The SWV groundwater basin underlies an east-trending valley filled with Quaternary-age
sedimentary deposits, consisting primarily of interbedded gravel, sand, and silt, with significant
intervals of clay toward the center and eastern portions of the basin. The sedimentary deposits
range from a few feet thick at the upper edges of the valley to more than 400 feet under the mud
flats in eastern SWV. The sedimentary deposits overlie basement complex and intrusive igneous
rock. Surface elevations of the valley floor range from about 1,800 feet above mean sea level
(msl) in the east, to 2,500 feet above msl in the south. This valley is located at the southern
margin of the Argus Range and is bounded by the igneous rocks of the Spangler Hills to the
south and east. Maximum elevations of the Spangler Hills and Argus Range are about 3,550 feet
above msl. The SWV (dry) Lake is a narrow playa located at the central part of the basin
(Jennings, Burnett, and Troxel 1962; DWR 1964). Figure 2-2 is an aerial photograph showing
the topographic features associated with SWV and the location of cross-section A-A’, which is
discussed below.

SWV is a structurally formed valley linking IWV to the west with Searles Valley to the east.
The margin and underlying crystalline rock are veneered with alluvial fan, colluvial, and
lacustrine sediments deposited when this valley was an embayment of the Pleistocene-age
Searles Lake (Tetra Tech 2002a). SWV was an embayment of Searles Lake. Active alluvial
fans surround SWV, providing a sediment veneer over the crystalline bedrock. Cross-section
A-A’ (Figure 2-3) shows that nine of the BHC exploratory borings in the SWV penetrated fan or
alluvial apron sediments, and that no lacustrine sediments were recovered. Three of the nine
borings encountered bedrock. However, the bedrock is fractured and weathered to over 200 feet
below where it was first encountered. Figure 2-3 also shows the interpreted hydrostratigraphic
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relationship between SWV and IWV that is further discussed in Section 2.3. Evidence of
lacustrine sediments is preserved in several sections in SWV, particularly in the upper
canyon and flanks of the valley, as well as in the lower canyon where it enters Poison Canyon
(Tetra Tech 2002a).

The distribution of groundwater in SWV is a function of the depth of unconsolidated alluvial fan
veneer and its relationship to the weathered and fractured upper zones of crystalline bedrock.
Groundwater is generally found in weathered sediment above the component bedrock, but water
yields have been reported typically poor or inconsistent (Tetra Tech 2002a). The hydrogeology
of the SWV is discussed in greater detail in the following section.

2.2 HYDROGEOLOGY

Based on the information obtained during the BHC study (Tetra Tech 2003a), groundwater in
SWV is unconfined in a single hydrogeologic zone and flows east toward Searles Valley.
Groundwater is typically first encountered at about 10 feet bgs in the basin at the eastern edge of
the valley and at about 25 feet bgs in the western part of SWV. The alluvial fans along the
southern, western, and northern flanks of the valley contain groundwater at depths of more than
90 feet bgs. Along the flanks of the Argus Range, groundwater occurs at greater depths, or is
absent when bedrock is encountered (Figure 2-3). Groundwater is discontinuous in portions of
SWV, as evidenced by variations in groundwater elevations over relatively close distances.
For example, at IRP Site 6, borings drilled from 80 feet bgs to as deep as 337 feet bgs failed to
encounter groundwater in amounts sufficient to collect a sample (Tetra Tech 2006a). Absence of
groundwater is likely explained by presence of the fine-grained sediments over the bedrock that
act as an aquitard, preventing downward infiltration and lowering hydraulic conductivity. No
other existing monitoring wells are at or near Site 6; the closest is a Naval Construction Battalion
well (identified as well 26S41E11P01 on Figure 2-4) about 0.5 mile downgradient, where the
measured depth to water is over 90 feet bgs at an elevation of about 2,104.4 feet bgs. The water
level in well 26S41E11P01 is at a higher elevation than the water levels in the other wells
shown on Figure 2-4, indicating that groundwater at this location may be structurally controlled.

Sediments within SWV are composed primarily of coarse sands and gravels derived from the
surrounding hills, interfingered with lacustrine fine-grained sediments. At the west end of the
basin, fractured bedrock was encountered at a depth of 176 feet bgs (TTSWV-MW10). Farther
to the east, bedrock was encountered at a depth of 398 feet bgs (TTSWV-MW03). Groundwater
flow within SWV is generally to the east, with no influences of pumping noted (Figure 2-4).

2.2.1 Hydraulic Properties

Monitoring wells completed in both the shallow alluvium and bedrock at SWV have similar
water levels, suggesting that the SWV aquifer is unconfined. Hydraulic conductivities were
estimated for the nine SWV wells installed as part of the BHC study (Tetra Tech 2003a). Well
TTSWV-MW10 was constructed in fractured bedrock, and it was uncertain how readily the well
would yield water. Hydraulic conductivities were estimated in nine wells and ranged from
1.7 x 10-4 and 3.7 x 10-3 centimeters per second (cm/s) in the six SWV wells that yielded reliable
results. This range is consistent with values for silty to clean sand (Freeze and Cherry 1979).
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The corresponding geometric mean of the hydraulic conductivity estimates for these six wells is
approximately 1.1 x 10-3 cm/s.

2.2.2 Groundwater Storage Capacity

According to California’s Groundwater Bulletin 118, the total groundwater storage capacity of
the 29,500-acre SWV is estimated at about 320,000 acre-feet (DWR 1975, updated 2004). Of
this total storage capacity, approximately 184,400 acre-feet is beneath NAWS China Lake
property (Appendix C).

2.3 GROUNDWATER RECHARGE AND DISCHARGE AREAS

Replenishment to the basin derives from underflow from the IWV groundwater basin, infiltration
of rain that falls to the valley floor, and percolation of runoff. IWV and SWV are separated by a
low, 2,400-feet above msl, topographic divide believed to be an ancestral overflow point of
Pleistocene China Lake (Kunkel and Chase 1969). One northeast-trending downthrown to the
southeast fault that juxtaposes valley fill against Jurassic basement complex bedrock (Dames and
Moore 1988) is plainly visible on aerial photographs. A possible extension of this fault to the
northeast could provide a conduit for groundwater flow from IWV (Tetra Tech 2002a).

Fracture flow from IWV has been speculated to be a primary source of recharge to SWV since at
least 1964 (DWR 1964). As shown on Figure 2-3, groundwater elevations in the westernmost
SWV monitoring wells (TTSWV-MW09 and TTSWV-MW10 in cross-section A-A’) are
between 175 and 200 feet lower than those in the closest IWV wells (TTIWV-MW09 and
TTIWV-MW10 in cross-section B-B’), indicating the possibility of groundwater flow from IWV
to SWV (Tetra Tech 2003a).

Groundwater in SWV moves east to Salt Wells Canyon, and then discharges into the Searles
Valley groundwater basin (DWR 1964). Another primary fate of groundwater is evaporation. No
known municipal, irrigation, or domestic production wells are in SWV (DWR 1975, updated
2004).

2.4 WATER QUALITY ASSESSMENT OF AREA PROPOSED FOR DE-DESIGNATION

California’s Groundwater Bulletin 118 states, “The groundwater [in SWV Groundwater Basin
6-53] is rated inferior for all beneficial uses because of high TDS content that ranges from about
4,000 mg/L to 39,000 mg/L” (DWR 1975, updated 2004). Other impairments are elevated
concentrations of arsenic, sodium, chloride, and boron (DWR 1964).

According to the BHC study, water in SWV may be classified as sodium chloride in nature.
Based on a Piper diagram plotted from SWV groundwater samples, all the SWV wells have
chloride concentrations greater than 60% milliequivalents per liter (meq/L) and the sum of
sodium and potassium greater than 70% meq/L (Tetra Tech 2003a; Figure 3-9). In addition, the
BHC study used isotopic ratios to identify the origin and age of groundwater in SWV and IWV,
as discussed below and in corresponding Section 3.4 for IWV.
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2.4.1 Groundwater Origins and Mixing

The stable-isotope ratios of oxygen (18O/16O) and hydrogen (2H/1H) (note that 2H, or deuterium,
is also indicated by D) can be used to identify the origins and mixing of water that has been
recharged under differing paleoclimatic conditions, at different elevations, or possibly impacted
by ion exchange or evaporation. Isotopic enrichment or depletion is reported as a ratio expressed
using the Greek delta () notation, and is calculated as a difference relative to a standard. Delta
values are expressed as the parts per thousand, or per mil (‰), difference from a standard or
reference sample. Standard Mean Ocean Water (SMOW) is the reference material used for D
and 18O isotope analyses. A sample enriched in the heavier isotope has a positive  value,
indicating that the isotopic ratio exceeds that of the standard reference material. The D and
18O analytical results from the BHC study are plotted on Figure 2-5 (Tetra Tech 2003a). SWV
wells show the greatest amount of evaporative enrichment of any wells sampled during the BHC
investigation. Stable isotopes for these wells fall along a line consistent with partial evaporation
of precipitation prior to infiltration and recharge of the aquifer. The slope of this line indicates
evaporation under conditions of low relative humidity.

SWV wells yielding isotopically heavy groundwater included TTSWV-MW02 and TTSWV-
MW03 (Figure 2-5) (Tetra Tech 2003a). Notably, these same two wells also contained by far the
highest TDS concentrations (Figure 2-6), as well as the highest total boron concentrations of any of
the monitoring wells. Taken together, these observations lead to the conclusion that the heavy
isotopic signature and high TDS of the groundwater from these two wells is attributable to
evaporative concentration of heavy isotopes and dissolved solutes in the source water prior to
infiltration and groundwater recharge, most likely in a playa environment.

Age dates for SWV groundwater ranged from 6,420 years before present (ybp) at TTSWV-MW06
to 38,958 ybp at TTSWV-MW09 (Tetra Tech 2003a). The median age is 19,570 ybp. For well
pairs TTSWV-MW02/03 and TTSWV-MW06/07, the sample from the deeper well had an age date
at least twice as old as that from the associated shallow well.

2.4.2 Total Dissolved Solids Distribution

Groundwater sampling results for TDS and arsenic are shown for individual wells on Figure 2-6.
TDS content ranges from about 3,290 mg/L at the southern edge of the valley to more than
39,000 mg/L beneath the playa in the central and eastern part of the valley. The mean TDS
concentration of 14,522 mg/L is more than four times the 3,000 mg/L standard cited in SWRCB
Resolution 88-63. The TDS sample results are summarized in Table 2-1.

2.4.3 Naturally Occurring Inorganic Constituents Relative to Applicable MCLs

Groundwater was sampled from nine wells in SWV to obtain data on general water quality and
metals concentration in support of the BHC study. Data from four of these wells, along with an
additional upgradient well, were used to develop background metals concentrations for
comparison with site-specific data, and for use in risk assessments at the Propulsion Laboratory
Operable Unit (OU) (Tetra Tech 2006b). Table 2-1 includes a statistical summary of SWV
sample results for metals and other selected inorganic constituents previously noted at naturally
elevated concentrations in groundwater (Tetra Tech 2001). As shown, mean background
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concentrations for TDS, arsenic, chloride, sulfate, aluminum, chromium, iron, and manganese
exceed California MCLs. Arsenic is of particular note, as its mean background concentration of
74 µg/L is over seven times the primary MCL. The mean TDS concentration of 14,552 mg/L is
over three times the SWRCB Resolution 88-63 standard of 3,000 mg/L for municipal use, and is
also significantly higher than the secondary MCL of 500 mg/L. Arsenic data are included with
the TDS concentrations on Figure 2-6.

Treatment of SWV groundwater to reduce metals and attain MCLs would incur substantial cost
(Section 2.7). Navy production wells located in the western portion of IWV supply high-quality
drinking water for Navy operations in SWV.

2.5 LATERAL AND VERTICAL EXTENTS OF AREA PROPOSED FOR DE-DESIGNATION

Based on the information throughout Section 2.0, the Navy proposes that the Water Board
adopt a Basin Plan Amendment to remove the MUN use designation for Groundwater Basin
Number 6-53 within the NAWS China Lake boundaries. The lateral extent of the area proposed
for de-designation is shown on Figure 1-3. The vertical extent of the area proposed for
de-designation is the entire aquifer saturated thickness, from the water table (first-encountered
groundwater) to the underlying bedrock. The thickness of the saturated sediments varies
greatly, ranging from a few feet near the edges of the valley to more than 400 feet in the
eastern portion of the valley.

2.6 BENEFICIAL USE AND SUSTAINABILITY ANALYSIS

The MUN use is defined in Chapter 2 of the Basin Plan as:

“Municipal and Domestic Supply. Beneficial uses of waters used for community,
military, or individual water supply systems including, but not limited to, drinking
water supply.”

Generally, all waters of the State of California are considered by SWRCB to have beneficial uses,
which may include potential uses as a source of drinking water, as agricultural supply, or as
industrial supply. The Water Board’s rationale for applying the MUN designation so widely was
that, because water is scarce in most of the Lahontan Region, treating poor-quality waters to attain
drinking water standards might someday be technically and economically feasible. Groundwater
in IWV and SWV has, therefore, been assigned the MUN beneficial use designation.

However, exceptions to the municipal or domestic beneficial use designation can be made for
groundwater bodies with TDS or naturally occurring contaminants at concentrations not
conducive to treatment, or that are unable to provide sufficient water to supply a single well
capable of producing an average yield of 200 gpd.

The Navy has concluded that groundwater in SWV does not qualify as having a municipal or
domestic beneficial use based on the following criteria:
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 High, naturally occurring TDS concentrations range from 924 to 29,800 mg/L;
the 95th percentile is 28,800 mg/L, and mean concentration is 14,522 mg/L
(Tables 2-1 and 2-2). Over 90 percent of the samples exceed the 3,000 mg/L
criterion, based on a data set of 47 samples.

 Arsenic concentrations range from 4.2 to 443 µg/L; the 95th percentile is 317,
and the mean concentration is 74 µg/L, approximately seven times the primary
MCL (Tables 2-1 and 2-2). Over 70 percent of the samples exceed the MCL of
10 µg/L for arsenic, based on a data set of 47 samples.

 Mean concentration of chloride is 6,040 mg/L, over an order of magnitude greater
than the secondary MCL (Tables 2-1 and 2-2). Approximately 98 percent of the
samples exceed the secondary MCL (250 mg/L) for chloride, based on a data set
of 47 samples.

 Mean concentration of sulfate is 1,319 mg/L, about 5 times the secondary MCL
(Tables 2-1 and 2-2). All of the groundwater samples included in the data set
exceed the secondary MCL (250 mg/L) for sulfate.

 Mean concentration of iron is 631 µg/L, about twice the secondary MCL
(Tables 2-1 and 2-2). Over 87 percent of the samples exceed the secondary MCL
(300 µg/L) for iron, based on a data set of 47 samples.

 Mean concentration of manganese is about 159 µg/L, over 3 times the secondary
MCL (Tables 2-1 and 2-2). Over 93 percent of the samples exceed the secondary
MCL (50 µg/L) for manganese, based on a data set of 47 samples.

 Sustained groundwater yields vary: although pumping tests have not been
conducted at wells in SWV, well behavior during development indicates wells in
the central and eastern portion of the valley could likely achieve the required
sustained groundwater yield of 200 gpd; however, wells completed in the thin
saturated interval present near the flanks of the basin probably could not achieve
that sustained yield.

As pointed out in the initial Proposed Amendment letter (Navy 2009), no information indicates
that SWV groundwater has ever been used as a source of domestic or municipal water. The only
known groundwater wells in SWV are monitoring wells related to environmental investigations.
The current land use at SWV is military-industrial, and future land use is expected to remain
military-industrial. Therefore, use of SWV groundwater as a source of drinking water in the
future is unlikely.

Treatment of SWV groundwater to reduce metals and attain MCLs is discussed in the following
section.

2.7 ECONOMIC AND TECHNICAL TREATABILITY ANALYSIS

The economic and technical treatability analysis was based on the cost of a household treatment
unit in dollars per gallon treated as a metric for comparison with other water supply options.
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This baseline assumption is useful for recognizing that beneficial use is a legal right to even a
single transient or permanent resident accessing groundwater at a discrete location. However,
household treatment systems generally require a higher cost per gallon treated than public water
systems. Results of the analysis indicate that, although treatment costs are not unreasonable
compared to other water sources available in the area, the difficulty associated with disposal of
treatment byproducts renders household water treatment for groundwater in the study area
technically infeasible. This assertion is supported in the following sections. The economic and
treatability analysis for SWV consisted of the following steps:

1. Identify the primary constituents in groundwater that must be removed for
potential use as drinking water.

2. Identify treatment technologies that could treat or remove these constituents.

3. Using a screening process based on one or more limiting properties, identify
one or more design treatment technologies for use in the analysis.

4. Identify baseline conditions for areas and populations that could use water for
municipal or domestic supply (discussed in Appendix D, Cost Evaluation for
Water Treatment).

5. Evaluate the size and scale of the proposed design treatment system (see
Appendix D).

6. Evaluate the cost of the proposed design treatment system (see Appendix D).

7. Identify alternatives to water treatment.

8. Compare the design treatment technologies with alternatives to treatment
according to criteria of effectiveness, implementability, and cost.

9. Offer an opinion regarding feasibility of groundwater use as a drinking water
source based on the economic and technical assessment.

The following sections lay out these steps in the economic and treatability analysis for SWV.
Supplemental information is provided in Appendix D.

2.7.1 Primary Constituents

The primary constituents potentially to be treated in the SWV are arsenic, chloride, fluoride,
sulfate, and TDS. These exceeded MCLs in groundwater samples collected within the SWV (see
Section 2.6).

2.7.2 Best Available Technologies (BAT)

Section 1412(b)(4)(E) of the Safe Drinking Water Act (SDWA) specifies that each National
Primary Drinking Water Regulation (NPDWR) which establishes an MCL shall list the
technology, treatment techniques, and other means that the EPA Administrator finds feasible for
purposes of meeting the MCL. A technology is judged a BAT when it meets the following criteria:
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 High removal efficiency

 History of full-scale operation

 General geographic applicability

 Reasonable cost based on large systems

 Reasonable service life

 Compatibility with other treatment processes

 Capability to achieve compliance for all of a system’s water (EPA 2002)

These rules apply to public water systems and do not apply to private water treatment systems or
to single dwellings or buildings that serve less than 24 persons. However, this assessment of
treatment technologies is based on BAT criteria regardless of the potential population served.

BAT treatment technologies for each primary constituent were compared to identify overlap(s) in
capability. While other technologies may be appropriate for some of the primary constituents,
reverse osmosis (RO) appears to be a satisfactory technology for all primary constituents. The
filter application guide shown below, taken from Water Constituents and Appropriate Filter
Processes (Arizona Cooperative Extension [Arizona] 2009), shows RO with other filtration
technologies and the constituents for which these technologies are most appropriate. RO is a
filtration technology with the highest removal capability. Nanofiltration (not shown) lies
between RO and ultrafiltration in the minimum size of constituents it removes.

Water Constituents and Appropriate Filter Processes
(from Arizona Cooperative Extension [Arizona] 2009)
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RO uses high pressure (100 to 150 pounds per square inch [psi]) to force water through a
membrane. Treated water is collected on the other side; contaminants and rejected water (about
20 percent) are unable to pass through. RO membranes can remove low-molecular-weight
organic molecules and salts. The type of pretreatment required to prevent membrane fouling
depends on the feed water quality and membrane type.

In Table 2-3, Primary Constituents and BATs – Salt Wells Valley, the treatment effectiveness of
RO is shown for each primary constituent. This helps identify a single constituent that can
represent satisfactory treatment of all primary constituents; this constituent then is carried
forward for further assessment. As shown in the table, RO can reduce concentrations of all
primary constituents to below the MCL. TDS was selected as the representative contaminant for
further evaluation because high TDS is more prevalent in the sample data for the SWV, and
arsenic, chloride, fluoride, and sulfate can be treated further by another means if alternatives to
RO, such as blending with another source, are implemented.

Waste brine generated from the RO system includes the concentrate from the membrane
processes and spent cleaning chemicals. Disposal of this waste can be challenging (EPA 2002).
For example, in areas not served by a sanitary sewer, direct discharge of liquid brine with high
salt content to septic systems can harm the anaerobic bacteria that make septic systems effective.
Discharge to onsite barrels for hauling and appropriate disposal, another option, is considered
infeasible due to the cost of hauling and disposal. In areas where a sanitary sewer is available,
such brine would likely not meet industrial pretreatment standards and would violate discharge
permit parameters. Discharge permits for wastewater treatment plants that discharge to
groundwater or surface water are stricter regarding brine than are discharge permits for
wastewater treatment plants that discharge to the ocean.

Discharge to land by spreading, spray, or percolation renders the affected area unsuitable for
many other uses because plant growth is influenced negatively. Percolation could impact
groundwater quality. Other more complicated approaches include evaporation ponds, with
periodic hauling of solids buildup, or deep well injection. All of these options may require filing
a report of waste discharge (ROWD) seeking coverage under an individual National Pollutant
Discharge Elimination System (NPDES) permit for point discharges (to obtain a permit for an
evaporation pond, specification of its design and installation would also be required).

In the Lahontan Region, no general Water Board permit exists that addresses such discharges
specifically. These permits generally refer to the Basin Plan, MCLs, or secondary MCLs for
discharge limitations, or to SWRCB Resolution No. 68-16, “Statement of Policy with Respect to
Maintaining High Quality of Waters in California” (non-degradation policy). The maximum
recommended secondary MCL for TDS is 500 mg/L. Coverage under a waste discharge permit
that cites these policies, standards, and objectives generally means that the burden of proof is on
the discharger to show that the potentially affected, underlying aquifer has the assimilative
capacity to receive water of quality less than the standards or basin plan. For an already-
impaired water body, it is difficult to prove that such a discharge would not negatively affect
beneficial uses.
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Finally, brine—whether in liquid form, concentrate form, or solid form—can be considered
industrial waste as defined in the California Code of Regulations (CCR), 23 CCR 2531.
Disposal of industrial wastes can occur only at Class I landfills, per 27 CCR Division 2: Solid
Waste. Only four such Class I facilities are in California, and at this time according to the U.S.
Bureau of Reclamation (USBR), most California Water Boards do not allow disposal of
materials that have high TDS concentrations (USBR 2009).

Although brine disposal appears to be technically infeasible, an economic treatability analysis for
SWV was performed to determine whether the cost of a treatment system also impacts the
potential for beneficial use of groundwater. The analysis is presented in Appendix D, Cost
Evaluation for Water Treatment. The analysis can be compared to a pilot study for IWVWD that
evaluated zero liquid discharge using brackish groundwater. In that study, over half the
annualized cost (20 years at 6 percent) for capital construction and for operation and
maintenance (O&M) was composed of brine handling costs. The study identified brine
concentrating and evaporation pond as the only brine disposal option for such a treatment system
(using RO and electrodialysis reversal technology). Ocean discharge, deep well injection, and
large evaporation ponds were all deemed infeasible. The cost of the full-scale treatment scheme,
exclusive of distribution system and administrative costs, producing about 3,000 acre-feet per
year, was estimated at $7.21 per 1,000 gallons (Carollo 2010). The current IWVWD retail rate
(inclusive of distribution system and administrative costs) is $6.40 per 1,000 gallons (Bartle
Wells Associates 2012). For household-scale RO units (see Appendix D), the treatment cost
(exclusive of distribution or brine disposal) was estimated at $7.60 per 1,000 gallons. One
important distinction between this evaluation and the IWVWD study is that the IWVWD study
used feed water to the treatment system ranging from 1,300 to 2,300 mg/L TDS. Feedwater in
the study area of this evaluation ranges from approximately 1,000 to 50,000 mg/L TDS. Higher
concentrations of constituents in feedwater generally corresponds to higher treatment costs,
particularly with respect to brine disposal.

2.7.3 Alternatives to Water Treatment

Alternatives to water treatment include source blending, water hauling, and public water system.
These are discussed briefly below.

 Source Blending – This alternative involves selecting another, better quality,
water source to provide a portion or all of the drinking water demand. Blending
typically requires another readily available source and is common for public water
systems that cover many square miles. For instance, the Navy uses its water
supply production wells in the IWV to draw from multiple locations that vary
somewhat in concentrations of constituents. For an individual dwelling within the
SWV, this is infeasible because of the high capital cost of at least one other well
and an associated pipeline beyond the property boundary.

 Bulk Water Hauling – This alternative involves use of a tank near a dwelling
that is filled by a water truck transporting water from outside the proposed
designation area. The tank is sized to meet demand for the duration until the next
water truck delivery. For example, a typical water tanker can hold 5,000 gallons.
A 5,000-gallon tank at the dwelling would last approximately 3 weeks before
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another delivery would be required. According to Jim’s Water Truck Service,
capital cost for a 5,000-gallon tank would be approximately $4,700, and each
water delivery would cost about $250 (Jim’s Water Truck Service 2012). For this
analysis, feed pumps, piping, and pressure tank are not included. Under these
assumptions, and with capital costs annualized over a 10-year tank service life,
this yields an average annual cost of approximately $4,270.

 Public Water System – This alternative involves connection to an existing public
water system near the study area whose source is outside the proposed de-
designation area. For portions of the SWV, it may be feasible to extend the
service area of that system for a significant number of connections, but this is
typically prohibitive for a single residence. Also, the SWV is not near any public
water system; potable water is supplied from Navy production supply wells
located in the IWV, and transported via water distribution lines to SWV.

2.7.4 Comparison of Alternatives Using Evaluation Criteria

This section evaluates each drinking water alternative against three criteria: effectiveness,
implementability, and cost. The evaluation is presented in Table 2-4, Comparison of Drinking
Water Alternatives – Salt Wells Valley. The table indicates that several alternatives for a
drinking water supply within the proposed de-designation area are potentially feasible. The table
also indicates that implementation of household (point of use [POU] or point of entry [POI]) RO
is limited not by cost, but by inability to discharge and dispose of highly brackish wastewater
from the RO unit (see Section 2.7.2).

2.7.5 Feasibility Opinion

Based on the economic and technical treatability analysis presented, the Navy’s opinion is that
the most feasible alternative for obtaining drinking water within the study area is connection to a
public water system. Parts of the study area may have reasonable access to an existing service
area. Household RO was dismissed because of the inability to discharge and dispose of waste
brine at the anticipated concentration and flow rates. Water blending was dismissed for SWV
because no higher quality sources exist within the study area. Bulk water hauling was dismissed
because of high cost.
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3.0 INDIAN WELLS VALLEY CONCEPTUAL SITE MODEL

As discussed in Section 1.3.2, the area proposed for de-designation in the IWV is limited to
shallow groundwater in the eastern portion of the IWV beneath the eastern portion of the main
China Lake Complex. The IWV groundwater basin is designated by DWR as Groundwater
Basin Number 6-54 and is located in Kern, San Bernardino, and Inyo Counties. The entire
surface area of the IWV Groundwater Basin is about 382,000 acres (597 square miles) (DWR
1975, updated 2004). However, only a fraction (approximately 20 percent) of that total area is
considered under this proposed Basin Plan amendment. Further, as previously mentioned, only
the saturated portion of the SHZ is proposed for de-designation.

Schematic conceptual site model block diagrams for IWV are shown on Figures 3-1a and 3-1b.
Figure 3-1a shows an east-west cross-sectional slice of the IWV near the southern de-designation
boundary. Figure 3-1b shows an east-west cross-sectional slice of the central IWV near
Armitage Field and the China Lake playa. The cross-sectional slices shown in schematic
conceptual site model Figures 3-1a and Figure 3-1b correlate to respective cross-section transect
lines G-G` and E-E’, provided on the cross-section location map (Figure 3-2). The following
subsections discuss the geology, hydrogeology, groundwater recharge and discharge areas, and
horizontal and vertical extents of the SHZ proposed for groundwater exemption in the IWV.
Also discussed are beneficial use groundwater sustainability, and the economic and technical
feasibility of treating SHZ groundwater.

3.1 GEOLOGY

IWV lies in the western Basin and Range Physiographic Province in a transition zone between
the dominant strike-slip faulting in the Sierra Nevada (and farther west) and the extensional
normal faulting of the Basin and Range (Davis and Burchfiel 1973; Tetra Tech 2002a). The
geology of IWV was first described in detail by Kunkel and Chase (1969), and updated in the
BHC reports (Tetra Tech 2002a, 2003a). The IWV is a rather atypical basin for this province,
being almost equidimensional and bounded on all sides by mountains or hills. IWV is bordered
on the west by the southern end of the Sierra Nevada, on the east by the Argus Range, and on the
south by the El Paso Mountains and the Spangler Hills (Figure 1-1). To the north, IWV is
bounded by the Coso Range.

In IWV, major delta facies have been identified in the northwest region of the basin and
represent the depositional sequence of the Pleistocene-age Owens River delta (Tetra Tech 2002a,
2003a). Lacustrine sediments in the China Lake area consist primarily of thick lenticular to
semi-continuous horizons of micaceous silt and silty clay to plastic clays with occasional fine-
grained sandy horizons. Lacustrine sediments are widespread throughout IWV. In central IWV,
these are encountered at depths of about 150 feet bgs and are over 700 feet thick. In the western
IWV near the Sierra Nevada front, lacustrine sediments representing continuous lake deposition
throughout the Pleistocene Epoch are encountered at depths of about 350 feet bgs and may
extend to over 1,000 feet in thickness.
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The cross sections on Figure 2-3 show the relationship of lithology to hydrostratigraphic units
across both SWV and IWV, and Figures 3-1a, 3-1b, and Figures 3-3 through 3-7 show the
relationships between the lithology and hydrostratigraphic units for IWV. The information
provided below has been summarized from the BHC reports (Tetra Tech 2002a, 2003a), IRP
reports (Tetra Tech and Sullivan Consulting Group [Sullivan] 2007, 2010; Tetra Tech and
Washington Group International, Inc. 2001), and regional United States Geological Survey
(USGS) investigations (Berenbrock and Martin 1991; Kunkel and Chase 1969). Implications of
these cross sections for the proposed Basin Plan Amendment for shallow groundwater in the
SHZ are discussed in greater detail in Section 3.2.

Quaternary-age alluvial fan complexes have emerged into IWV from the Sierra Nevada on the
west, the Argus Range on the east, and the lower-relief Spangler and Rademacher Hills on the
south. Lava flows emerging from the Coso Range have prevented significant fan development
from this northern-bounding range. The most extensive fans extend from the Sierra Nevada and
have coalesced to form an eastward-sloping broad alluvial plain that dominates most of the IWV
basin floor. These alluvial deposits range from a few feet thick in the eastern portion of the
valley to over 400 feet thick along the western margin of the basin. The alluvial fan deposits are
typically oxidized, brown- to yellow-hued, subangular to subrounded gravels and sands, often in
a clayey or fine-grained sandy matrix, and poorly to well sorted. Distal debris or mud flows, as
well as channel flow deposits, are also encountered.

The alluvial sequences transition into late-Pleistocene age lacustrine environments, either as
distal fan-deltas on the basin margin or fine-grained silts and clays in the western, central, and
eastern portions of the basin. In the northwestern portion of the basin, deltaic sequences
predominate, originating from the Pleistocene-age Owens River discharge into IWV. Sizable
lakes and lake margin marsh complexes occupied the basin throughout the Pleistocene Epoch
and were part of a chain of lakes along the frontal Sierra Nevada. The eastern depositional
center of the basin has maintained either the present-day playa (China Lake playa) environment
or a shallow lake throughout the Holocene to late Pleistocene Epochs. The anoxic lacustrine
depositional environment is characterized by sediment hues that transition to olive, light green to
gray, olive brown to dark gray, or black. The lake sediments become finer grained and more
poorly graded (better sorted) with more distinct bedding, often appearing thin and laminar or
even represented by macroscopically massive clay.

The geologic structure of the IWV is best described as a half-graben that is down-faulted over
7,000 feet to the west near the base of the Sierra Nevada along a major frontal fault. The
up-faulted mountains consist primarily of basement complex Jurassic to Cretaceous granite and
metamorphic rock complexes. The basement complex beneath IWV (the Sierra Nevada
batholith and the Argus/Coso basement complex) lies below the valley fill, which is derived
primarily from debris eroded from the surrounding bedrock highlands. This fill varies from a
thin veneer in the east to nearly the total down-faulted depth in the west, averaging about
2,000 feet thick across most of the basin. Tertiary-age (Goler, Ricardo, and White Hills rock
sequences) terrigenous sedimentary, lacustrine, volcaniclastic, and volcanic deposits represent
over half the valley fill. Pliocene- to Holocene-age sediments overlie these older sediments and
are composed of interfingering fan, alluvial, fan-delta, and lacustrine deposits.
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The tectonic regime of IWV has been dominated by two major structural and tectonic episodes.
The first was the rise of the Sierra Nevada 5 to 7 million years ago along low-angle normal faults
associated with the east-west extension of the regional Basin and Range Province. After these
major events, the IWV region transitioned to late Pliocene to Recent right-lateral strike-slip
faulting. The Pleistocene-age basin fill stratigraphy has been offset by late Pleistocene
(Neotectonic) and Recent movement along two major faults: the Little Lake fault and the
Airport Lake fault (Figure 1-3).

The Little Lake fault zone is an active, northwest trending, left-stepping, en echelon, dextral
structure through IWV that is about a mile wide. The fault zone is the surface expression of a
complex flower structure propagating upward and outward through the sedimentary fill of the
basin from a narrow principal displacement zone in the crystalline basement. The upper
1,000 feet of the sedimentary fill is mostly unconsolidated. Both normal and reverse
near-vertical displacements, as well as compressive folds perpendicular to the fault strike,
accompany the horizontal displacements along this fault (Tetra Tech 2003a).

The Airport Lake fault complex strikes north over 18 miles through IWV and across the Coso
Range in a series of normal-faulted, highly fragmented, left-stepping fault segments. The region
in IWV where these faults converge is very seismically active (Bhattacharyya and Lees 2002).
The final southern terminus of the Airport Lake fault intersects the Little Lake fault east of
Armitage Field, where it transitions into the southeast-northwest Little Lake fault trend just north
of Michelson Laboratory (Tetra Tech and Sullivan 2010). Along segments of the Little Lake
fault, compressional ridges, thrust faults, grabens, troughs, rhomboid-shaped depressions, and
growth faults are important features in the surface and shallow subsurface. Much of the surface
expression of these faults has been modified or obscured by construction and cultural features.
Over 800 feet of right-lateral displacement on the Little Lake fault has been described
(Roquemore 1981) as observed in the 440,000-year-old lava flows near Little Lake, north of
NAWS China Lake. The amount of right-lateral displacement in IWV is hard to estimate
because of the uncemented nature of the sediments. However, vertical displacement of several
tens of feet has been observed in the extensive subsurface soil borings and monitoring wells
emplaced in the area (Tetra Tech 2003a; Tetra Tech and Sullivan 2010).

3.2 HYDROGEOLOGY

The cross-sections referenced in Section 3.1 support the proposed Basin Plan Amendment for
the eastern IWV, as these indicate that groundwater in the SHZ is vertically separated from the
regional aquifer by a continuous layer of thick lacustrine clays which are present within the
de-designation area and extend beyond the de-designation area to the north (B-B’ shown on
Figure 2-3 and C-C’ shown on Figure 3-3), south (see cross sections D-D’ [Figure 3-4], F-F’
[Figure 3-6], and G-G’ [Figure 3-7]), west, and east (see cross sections B-B’ [Figure 2-3] and
E-E’ [Figure 3-5]). To the east, the groundwater in the SHZ is also horizontally bounded by
bedrock, as shown in cross sections B-B’, E-E’, and G-G’ (Figures 2-3 and 3-5 through 3-7).
Drilling in areas near the eastern IWV bedrock margins at IRP Sites 23 and 43 has indicated
that groundwater in the SHZ is absent along the flanks of the alluvial fans near the contacts
with weathered bedrock of the Argus Range, as indicated by several dry wells; only locations
downgradient and closer to the playa will produce groundwater.

978



Technical Justification for Beneficial Use Changes 21 TRIE-2205-0004-0003
NAWS China Lake, California

The hydrogeology of IWV was originally described in terms of a shallow and a deep aquifer
(Berenbrock and Martin 1991). The hydrostratigraphic units of the IWV have subsequently
been subdivided into SHZ, IHZ, and DHZ (Tetra Tech 2003a), with water-bearing zones of the
IHZ and DHZ considered to comprise the regional aquifer (Tetra Tech 2003b). The Navy is
requesting the removal of MUN designation for SHZ groundwater in the eastern portion of
IWV, as shown on Figure 1-3. The SHZ is composed of Pleistocene- and Holocene-age
alluvium and Holocene-age playa deposits (Berenbrock and Martin 1991). The top of clay
(bottom of the SHZ) is mapped on Figure 3-8. The map shows that the top of clay surface forms
a prominent structural mound in the vicinity of the Public Works Compound. The elevation of
the mound is about 2215 feet above msl at its highest point. It decreases in elevation in all
directions at an average gradient of about 0.01 foot per foot (ft/ft). The mound flattens to the
north and fans out to an elevation of about 2165 feet above msl in the direction of the China
Lake Playa. Closer inspection of the top of clay contours indicate that a pronounced topographic
low occurs near the southern end of the playa where the playa extends farthest to the south. The
relief or drainage pattern of the top of clay map clearly shows how the clay layer directs shallow
groundwater flow toward the area of the China Lake Playa, G-1 Seep, and Lark Seep, the
prominent discharge features of the eastern IWV.

The occurrence of groundwater in the SHZ is limited to the eastern and northern portions of the
IWV, where it occurs under unconfined conditions on top of the low-permeability lacustrine
clays of the upper IHZ. As shown on the schematic conceptual site model Figure 3-1a, near the
southern base boundary where the confining clay is present, shallow groundwater is present east
of the Little Lake Fault zone and is absent west of the Little Lake Fault Zone. Figure 3-1b
shows that shallow unconfined groundwater is present farther to the west, within and beyond
the fault splays of the Little Lake Fault Zone that also occur farther to the west, north and west
of Armitage Field. Where groundwater in the SHZ exists, the clays of the upper IHZ act as a
barrier between the SHZ and deeper regional aquifer. Groundwater within the SHZ occurs
under unconfined (water table) conditions and generally flows toward the China Lake playa
(Figure 3-9). Groundwater flow in the SHZ is complicated by a groundwater mound in the
vicinity of the Public Works Compound. Although the predominant direction of shallow
groundwater movement is to the northeast, localized shallow groundwater elevations indicate
that groundwater moves radially away from this mound. The southern and western extents and
saturated thickness of the groundwater mound are controlled by the lateral extent of the
lacustrine clays. This mound is believed related to localized uplifting of the low-permeability
clays as a result of tectonic activity in the area. Based on the evidence available, the
groundwater mound can be interpreted as part of a broad rise or horst, which is part of and
flanked by wrench fault structural patterns (Tetra Tech 2003a). Compressive features, most
notably a compressive splay of the Richmond School upthrust, and the adjacent associated
terrace complex along the Little Lake Fault Zone fault trace, the rhomb-shaped, shallow
pull-apart graben in which Mirror Lake developed, reflect a most recent surface expression of
the basinwide neotectonic activity. Movements on these IWV faults, as well as on the eastern
California faults, continue today as evidenced by ongoing seismic activity (Peltzer and others
2001) and ground station movement velocities of 2 to 11 millimeters per year (McClusky and
others 2001).
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The depth to groundwater is shallowest near the China Lake playa and the City of Ridgecrest
sewage treatment ponds, and increases in elevation away from those areas. The thickness of the
SHZ ranges from 0 (that is, not present) at the center of the China Lake playa to approximately
250 feet on the western side of the main China Lake Complex (Tetra Tech 2003a). The
saturated thickness of the SHZ also increases from about 1 foot near the southern end of the
China Lake playa to more than 20 feet in areas north of the playa.

The estimated saturated thickness of the SHZ in the area proposed for de-designation is mapped
on Figure 3-10. The saturated thickness of the SHZ is about 45 feet beneath the main gate area
of the China Lake Complex, including the Public Works Compound. The saturated thickness of
the SHZ varies from about 40 feet near IRP Site 22 in the southeast portion of the main China
Lake Complex to about 10 feet at IRP Site 34 and Michelson Laboratory to the north and west.
Although not considered part of the proposed de-designation area, hydrogeology within the IHZ
and DHZ is described briefly in the following two paragraphs in order to provide a more
complete description of the hydrogeologic system. The descriptions of these underlying
hydrostratigraphic units are provided for informational purposes only and not for consideration
as part of the requested groundwater exemption. Additional information regarding the hydraulic
properties, groundwater quality, groundwater use, and other characteristics of these
hydrostratigraphic units are available in several references, including the primary BHC
documents (Tetra Tech 2002a, 2003a).

The thick, low-permeablity lacustrine silts and clays that form the bottom of the SHZ mark the
top of the IHZ. The IHZ is composed of lacustrine sediments, primarily low-permeability silts
and clays that range from tens of feet to more than 1,000 feet thick. The top of the IHZ generally
occurs at elevations between 2,150 and 2,200 feet above msl (50 to 100 feet bgs). The first
transmissive water-bearing zones within the IHZ occur within sand stringers that interfinger with
the low-permeability sediments occurring at depths between 190 to 250 feet bgs. These water-
bearing zones are generally semiconfined to confined, can produce groundwater in significant
quantities, and are considered the upper portion of the regional aquifer. The horizontal
groundwater flow direction is to the southwest, as determined in wells screened in the IHZ near
the southern boundary of the China Lake Complex, and is influenced by municipal well field
withdrawals. Groundwater levels measured in wells screened in the IHZ are shallowest in the
northeastern portion of the IWV and deepest to the south, where depths to groundwater in the
IHZ are influenced by regional pumping from private and public production supply wells
(Tetra Tech and Sullivan 2007).

The DHZ is primarily composed of coarse sand and gravel with some interbedded clay, and is
the primary water-bearing zone of the regional aquifer. Where the lacustrine clays of the IHZ
are present above this zone, groundwater within the DHZ is semiconfined to confined. The
bottom of the DHZ is defined by the contact with the underlying bedrock. The production wells
in these areas are generally screened over multiple intervals between 220 and 1,015 feet bgs.
Groundwater levels measured in wells screened in the DHZ are shallowest at the northeast corner
of the IWV, where groundwater flows under confined conditions, and deepest in the western and
southwestern portions of the study area, including the vicinity of the IWVWD municipal well
field closest to the NAWS China Lake property boundary, where groundwater is generally
unconfined. Monitoring and production well data clearly show that trends in groundwater flow
directions and gradients in the DHZ are primarily controlled by seasonal pumping from water
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supply wells. Secondary influences on groundwater flow directions and the geometries of the
groundwater elevation contours are caused by subsurface stratigraphic and structural features
(Tetra Tech and Sullivan 2007).

3.2.1 Hydraulic Properties

As discussed in the preceding section, groundwater within the SHZ occurs under unconfined
(water table) conditions and generally flows toward the China Lake playa. Well development
pumping, step drawdown tests, specific capacity tests, and slug tests have been conducted in
wells screened in the SHZ to evaluate aquifer properties, including hydraulic conductivity.
Water level measurements have also been obtained to measure saturated thicknesses, calculated
as the difference between measured groundwater elevation and bottom of the SHZ (top of
lacustrine clay). The saturated thickness of the SHZ for eastern IWV is mapped on Figure 3-10.
Table 2-1 summarizes hydraulic property estimates. Tests in wells in the vicinity of the Public
Works Compound have indicated that sustained yields range from less than 1 to 7 gallons per
minute (gpm) (Tetra Tech and Washington Group International, Inc. 2001). Slug tests at wells
completed in the SHZ have revealed hydraulic conductivities ranging between 9.1 x 10-5 and
6.1 x 10-3 cm/s. Additional slug tests occurred in support of the BHC (Tetra Tech 2003a) at the
five wells completed in the SHZ. The estimated hydraulic conductivities ranged between
8.6 x 10-4 cm/s (TTIWV-MW09) and 2.3 x 10-2 cm/s (TTIWV-MW12). The corresponding
geometric mean of the hydraulic conductivity estimates for the SHZ wells is approximately
3.1 x 10-3 cm/s. The results of the BHC slug tests are consistent with other estimates of
hydraulic conductivity in the SHZ that ranged between 1.8 x 10-4 and 1.2 x 10-2 cm/s, and are
consistent with values for silty to clean sands (Freeze and Cherry 1979).

Geotechnical laboratory tests of vertical hydraulic conductivity conducted on 20 samples of
the IHZ clay resulted in conductivities ranging between 1.5 x 10-9 and 1.37 x 10-6 cm/s
(Tetra Tech 2003a; Tetra Tech and Sullivan 2010). These low hydraulic conductivities
indicate vertical migration from the SHZ through the IHZ would be slow to nonexistent
where the clays are present.

3.2.2 Groundwater Storage Capacity

DWR (1975, updated 2004) reports the total storage capacity for the basin as 5,120,000 acre-feet.
Dutcher and Moyle (1973) calculated storage capacity of the basin as 2,200,000 acre-feet using
1921 water levels as a steady state limit and 200 feet below this level as the economically
feasible limit to extract groundwater (DWR 1975, updated 2004). California’s Groundwater
Bulletin 118 referenced a report by Bean (1989) that indicated the reported storage had declined
by about 150,000 acre-feet between the years 1921 and 1985 based on water level studies by the
USGS. Using the initial estimate by Dutcher and Moyle and subtracting the decline estimated by
Bean, then, in 1985, groundwater in storage would have been about 2,050,000 acre-feet,
indicating that the basin was in overdraft. Hydrographs indicate that groundwater levels
historically have decreased at an average rate of about 2 feet per year in the intermediate and
deep hydrogeologic zones as a result of regional pumping (Tetra Tech and Sullivan 2007).
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Based on the lateral and vertical (saturated thickness) boundaries of the area of the IWV
proposed for de-designation, the estimated volume of groundwater in the SHZ proposed for
de-designation is approximately 143,300 acre-feet based on an area of about 55,820 acres and a
geometric mean saturated thickness for the SHZ of about 8.6 feet (Appendix C).

3.3 GROUNDWATER RECHARGE AND DISCHARGE AREAS

Primary sources of regional groundwater recharge to the IWV include infiltration from the
surrounding mountain ranges and subsurface inflow from fractured bedrock; secondary artificial
sources of this recharge include leakage from aqueducts and pipes, treated water from the City of
Ridgecrest sewage treatment ponds (located at NAWS China Lake), and infiltration from
irrigation water. These secondary sources tend to have a greater influence on recharge to the
SHZ. In the proposed area for de-designation, the primary groundwater discharge point is the
China Lake playa. Additional information regarding the groundwater recharge and discharge
areas is discussed below in Sections 3.3.1 and 3.3.2.

3.3.1 Groundwater Recharge Areas

From a regional standpoint, the primary components of natural recharge to the groundwater
system in the IWV include infiltration of surface runoff from the Sierra Nevada, Coso, and
Argus Ranges; subsurface inflow from the Sierra Nevada bedrock unit; geothermal upwelling;
and subsurface inflow from the Rose Valley Groundwater Basin (Number 6-56), located north of
NAWS China Lake in Inyo County. A small amount of recharge may also be occurring from
infiltration of surface runoff from the El Paso Mountains in the southern portion of the basin.
Recharge via infiltration of direct precipitation within the valley is believed insignificant due to
the high regional evaporation rates.

Artificial (man-made) recharge may also occur on a localized basis. These sources include
leakage from the Owens Valley aqueduct, leakage from public and private water system
distribution lines, leakage from wastewater treatment ponds, and infiltration from irrigation
water (Tetra Tech 2003b).

Estimates of artificial (man-made) recharge include:

 Leakage from the Owens Valley aqueduct was estimated as approximately
900 acre-feet per year by Bean and 4,000 acre-feet per year by Austin (Bean 1989).

 Estimates for recharge from agricultural irrigation range from approximately
100 acre-feet per year by Berenbrock and Martin (1991) to 2,000 acre-feet per
year (St. Amand 1986).

 Recharge estimates associated with leakage from the IWV wastewater treatment
plants range between approximately 400 (St. Amand 1986) and 1,000 acre-feet
per year (Berenbrock and Martin 1991).

 Recharge associated with leakage from the public water system distribution lines
was estimated as 500 acre-feet per year by Bean (1989).
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Although recharge from artificial sources is believed to represent a relatively small portion of
overall recharge in the IWV, it affects groundwater elevations and flow directions in the SHZ
within the area proposed for de-designation.

3.3.1.1 Effect of Recharge on Groundwater Mound Area Near the Public Works
Compound

Previous studies by the USGS in the early 1980s indicated that groundwater elevations in and
around the NAWS China Lake Public Works Compound and housing area are higher (that is,
mounded) relative to the surrounding shallow groundwater (Lipinski and Knochenmus 1981;
St. Amand 1986; Banks 1982). A study by Leedshill-Herkenhoff (1983), which included
installation of 15 shallow wells, evaluated alternative measures to lower shallow groundwater in
the area south of the China Lake playa. This measure was considered necessary at the time
because 30 years of rising groundwater had been causing drainage problems and structural
damage to buildings. By 1982, the mound had migrated southward roughly to the Public Works
area, the current location. The Leedshill-Herkenhoff study implicated the following sources:
infiltration from the sewage ponds, leakage from water distribution and wastewater pipelines,
and lawn watering. St. Amand (1986) also suggested the groundwater mound had been caused
by lawn watering and leaky pipes. IRP reports identified this mound as the “main gate mound”
(PRC Environmental Management, Inc. [PRC] 1997). More detailed mapping of the
groundwater mound was accomplished in the Fence Line study (Tetra Tech and Morrison
Knudsen Corporation 2000; Tetra Tech and Washington Group International, Inc. 2001;
Tetra Tech and Sullivan 2007). Groundwater elevations are as much as 50 feet higher in the
NAWS China Lake Public Works area than in areas beneath Satellite Lake Playa to the southeast
or at the alluvial-lacustrine flats to the north near Area R and IRP Sites 15 and 51 (Figure 3-9).

The results of the BHC indicated that the NAWS Public Works area groundwater mound
coincides with a horst-like structural uplift of lacustrine clays (Tetra Tech 2002a). The
infiltration sources likely have been reduced considerably since the 1982 Leedshill-Herkenhoff
study (1983) as a result of demolition of base housing and lawn (sprinkler) irrigation from
Richmond Road extending to the southern NAWS China Lake boundary. For example, based on
estimates of the amount of irrigated land delineated from Navy geographic information system
shape files, the amount of irrigated land in 1980 was approximately 316 acres (Rodger 2012).
As tracts of base housing have been demolished over the past 20 years since the Leedsill-
Herkenhoff study, the groundwater mound has become smaller in lateral extent and appears to
have “migrated” to the west toward the Main Gate area, which is the only portion of the NAWS
China Lake Complex that still receives routine sprinkler irrigation. The amount of land irrigated
has decreased from about 316 acres in 1980 to about 50 acres in 2012 (Rodger 2012). About
27 acres is currently used for active base housing. In addition, approximately 142.5 acres of land
is irrigated with reclaimed water at the China Lake golf course.

3.3.2 Groundwater Discharge Areas

Forty-nine springs or seeps have been identified within the main China Lake Complex
(Tetra Tech 2008). Two of these, the Lark Seep and G-1 Channel, are located within the
China Lake playa lakebed area and are included in the area of the eastern IWV considered for
de-designation (Figure 1-3). Shallow groundwater discharges contribute most of the water to
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Lark Seep and the G-1 Channel. Shallow groundwater discharges to these seeps and channel at
an estimated rate of 0.0024 acre-foot per day, based on an assumed porosity of 0.3 and
approximate hydraulic conductivity of 0.03 foot per day. The rate of groundwater discharge to
Lark Seep is approximately 1.3E-04 acre-feet per day, and the rate of groundwater discharge to
G-1 Seep is approximately 2.2E-03 acre-feet per day. Approximately 6.6E-05 acre-feet per day
of shallow groundwater discharges into the G-1 Channel (Appendix C). The most likely source
of this discharging groundwater is infiltrating treated wastewater from the wastewater
evaporation ponds just west and southwest of the Lark Seep. The City of Ridgecrest owns and
operates the wastewater evaporation ponds. Discharging groundwater from the area around the
golf course may also supply water to the Lark Seep.

Primary pathways for groundwater discharge from the SHZ include discharge to the China Lake
playa, Lark Seep, G-1 Seep, and loss through evapotranspiration. The low-permeability
lacustrine clays of the IHZ inhibit downward vertical movement to the regional aquifer. The SHZ
does not occur west of the Little Lake fault zone where it crosses North China Lake Boulevard
(between West Las Flores Avenue and Ridgecrest Boulevard), as evidenced by lithologic logs and
monitoring well completion reports for private gasoline stations (Figure 3-1a). As discussed in
Section 3.2, in the central portion of the IWV (north and west of Armitage Field), shallow
unconfined groundwater is present within and beyond the fault splays of the Little Lake Fault
Zone that propagate to the north and west (Figure 3-1b). First-encountered groundwater west of
the Little Lake fault zone occurs within the IHZ (upper portion of the regional aquifer) at depths
greater than 140 feet bgs, most likely as a result of widespread pumping (Tetra Tech 2003b).

No information indicates that shallow groundwater from the area proposed for de-designation
has ever been used as a source of domestic or municipal water. The only known groundwater
wells in this area are monitoring wells related to environmental investigations. The current land
use at IWV within the boundaries of NAWS China Lake is military-industrial, and future land
use is expected to remain military-industrial. Therefore, future use of groundwater from this area
as a source of drinking water is highly unlikely (Navy 2009).

3.3.3 Groundwater Flow Across Faults and Between Water-bearing Zones and
Basins

Transtensional faulting has been suspected to influence groundwater flow in IWV. Many fault
traces were considered barriers to groundwater flow. However, faulting does not appear to
significantly affect regional groundwater flow in the upper Pleistocene- and Holocene-age
sediments of eastern IWV (Tetra Tech 2003a). Detailed shallow groundwater studies along the
fence line area between NAWS China Lake and Ridgecrest suggest that only subtle differences
in groundwater elevation and geochemistry exist across the Little Lake Fault.

For the most part, groundwater flow between water-bearing zones in IWV appears to be minimal
(Tetra Tech 2003a). This is not surprising, given the thickness of the low-permeability
sediments that compose the IHZ. In general, higher heads exist in the SHZ than in the
underlying IHZ or DHZ, indicating that a natural downward hydraulic gradient exists; however,
vertical hydraulic conductivities measured in geotechnical tests of the IHZ clay range between
8.2 x 10-7 and 7.8 x 10-9 cm/s, indicating that any leakage across the IHZ would be extremely
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slow. It is therefore highly unlikely that contamination resulting from a release to the SHZ could
impact the lower aquifer zones where the IHZ clay is present.

Groundwater appears to be entering SWV from IWV via fracture flow through the basement
plutonic igneous rocks. This is suggested by the similarity in groundwater geochemistry of the
eastern side of IWV and the western margin of SWV.

3.4 WATER QUALITY ASSESSMENT OF AREA PROPOSED FOR DE-DESIGNATION

Water quality in the SHZ varies significantly from west to east, caused in part by the interaction
of the groundwater with differing sediment types ranging from alluvium in the western portion of
the basin to fine-grained sediments in the playa region. High evaporation rates also tend to
concentrate cations and anions in groundwater in the vicinity of the playa.

SHZ well TTIWV-MW09, located on the east side of the China Lake playa, exhibits high
concentrations of chloride, carbonate and bicarbonate, sodium, and potassium. This is very
similar to the water quality in an adjacent DHZ well (TTIWV-MW10) completed in fractured
bedrock and a similarly completed well in SWV (TTSWV-MW10). The high confining
pressures experienced while drilling in the China Lake playa area indicate the potential for
upward movement of deep groundwater on the eastern side of IWV and fracture flow into
SWV (Tetra Tech 2003a). For example, cross-section B-B’ (Figure 2-3) shows that the water
level for DHZ well TTIWV-MW10 (completed in bedrock) is about the same as in adjacent
SHZ well TTIWV-MW09; this well pair is near the southeast margin of the China Lake playa.
Considering the relatively thin veneer of SHZ sediments at this location, as well as the well’s
proximity to bedrock, the older water may be reflective of fractured flow. Furthermore, as
demonstrated on Figure 2-5, groundwater samples collected from well pair TTIWV-MW09/
TTIWV-MW10 in the vicinity of the China Lake playa have similar isotopic ratios as SWV
well TTIWV-MW09. The following subsections describe the origin, mixing, and naturally
occurring chemical concentrations within SHZ groundwater in eastern IWV.

3.4.1 Groundwater Origins and Mixing

As discussed in Section 2.4.1 and illustrated on Figure 2-5, the 18O and D signatures for
groundwater samples from SWV and IWV wells show the importance of geochemical processes,
especially evaporative enrichment. The fact that most of the data plot below the global meteoric
water line indicates that the waters have become enriched in the heavier isotopes relative to
meteoric waters as a result of evaporation.

Results for SHZ wells show evaporative enrichment in the heavier isotopes, whereas most DHZ
and IHZ groundwater samples plot close to the global meteoric water line, indicating that little
evaporation occurred prior to recharge (Tetra Tech 2003a). Groundwater becomes isotopically
lighter with depth largely due to differences in groundwater age and the locations of recharge
areas. Old, isotopically light groundwater from the DHZ represents Pleistocene recharge that
infiltrated under cooler climatic conditions and/or at higher elevations. Conversely, young,
isotopically heavy groundwater from the SHZ represents recharge that infiltrated under the
post-Pleistocene climatic regime. This pattern is confirmed by the 14C results for groundwater,
which generally show increasing age with depth (Tetra Tech 2003a).
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Corrected carbon-14 ages of the SHZ groundwater based on samples collected in February 2002
range from 182 ybp at TTBK-MW02 to 27,540 ybp at TTIWV-MW09 (see Figure 3-2 for well
locations). In general, groundwater was oldest along the eastern margin of the basin and
youngest in the southern portion of the basin near the City of Ridgecrest and the edge of the IHZ
clay (Tetra Tech 2003a). The age of water from SHZ well TTIWV-MW09 near the southeast
margin of the China Lake playa is similar to that of water from DHZ well TTIWV-MW10
completed in bedrock. As demonstrated on Figure 2-5, groundwater samples collected from well
pair TTIWV-MW09/TTIWV-MW10 in the vicinity of the China Lake playa have similar
isotopic ratios as SWV well TTIWV-MW09. This suggests that, considering the relatively thin
veneer of SHZ sediments at this location and the well’s proximity to bedrock, the older water
may be reflective of fracture flow.

3.4.2 Total Dissolved Solids Distribution

Multiple groundwater data sets have been developed to assess natural groundwater quality in the
SHZ of the IWV. These data sets include the SHZ wells sampled during the BHC (Tetra Tech
2003a), the wells sampled during the Background Geochemistry Study (Tetra Tech 2001), a
background data set for playa and near-playa conditions (Tetra Tech 2002b), and other
miscellaneous background or upgradient wells associated with specific IRP sites and OUs. For the
purposes of this Technical Memorandum, available site-specific and background water quality data
determined representative of naturally-occurring conditions were queried for selected SHZ wells in
the western portion of IWV (Table 3-2), the Armitage Field OU (Table 3-3), and eastern IWV
(Table 3-4). Based upon water quality considerations, as shown on Figure 3 of the Navy’s (2009)
letter (Appendix A), the Armitage Field OU is not considered in the area proposed for a Basin Plan
Amendment, but the statistical data set has been included in Table 3-3 for informational purposes.
The portion of eastern IWV considered for a Basin Plan Amendment and exemption from the
MUN beneficial use classification has been further divided to provide statistical summaries of the
Public Works area (Table 3-5), vicinity of Michelson Laboratory (Table 3-6), Area R (Table 3-7),
and China Lake playa area (Table 3-8). Groundwater quality data results from individual well
samples are shown on Figure 3-11, and for specific areas within the eastern portion of the IWV on
Figures 3-12 through 3-15. The water quality data presented on these figures are the maximum
measurements of TDS and concentrations of total (unfiltered) arsenic in groundwater samples
collected at the various SHZ monitoring wells.

The results from these various data sets are summarized as follows:

 Western IWV. As shown in Table 3-2, for a generalized data set of 90 samples
collected from SHZ monitoring wells located within the NAWS China Lake
boundary west of Sandquist Road, concentrations of TDS range from 186 to
2,810 mg/L. All of these results are less than the 3,000 mg/L TDS Water Board
standard. In addition, wells associated with the Armitage Field OU have TDS
concentrations ranging from 350 to 1,300 mg/L (Table 3-3). Although some
concentrations exceed the secondary MCL of 500 mg/L, all are substantially less
than the 3,000 mg/L TDS criterion. These data include wells associated with IRP
Site 12 and the Airfield OU (west of the Sandquist Road designation line for the
SHZ), where MCLs have been considered or applied as remedial action objectives
for groundwater cleanup (Navy 2009).
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 Eastern IWV. As shown in Table 3-4, for a generalized data set of 168
samples collected from SHZ monitoring wells located within the NAWS China
Lake boundary east of Sandquist Road, TDS concentrations range from 360 to
56,000 mg/L. TDS results for individual wells are displayed on Figure 3-11.
The mean TDS concentration for SHZ groundwater in the eastern portion of
IWV is about 3,318 mg/L, and the 95th percentile is over 7,500 mg/L. About 40
percent of the samples in this generalized data set exceed the 3,000 mg/L TDS
criterion for exemption from MUN beneficial use. Concentrations of TDS in
the eastern portion of IWV generally increase to the north, with increasing
proximity to the China Lake playa. Further consideration of shallow
groundwater within various areas of NAWS China Lake in the eastern IWV is
discussed below.

− Public Works. TDS content ranges from about 360 to 3,690 mg/L in a data
set consisting of 22 samples (Table 3-5). The mean TDS concentration is
2,150 mg/L, and 95th percentile exceeds 3,600 mg/L. Distributions of TDS
and arsenic in the Public Works area are shown on Figure 3-12.

− Michelson Laboratory. TDS concentrations range from 870 to 8,390 mg/L
in a data set consisting of 25 samples (Table 3-6). The mean TDS
concentration is over 3,700 mg/L, and 95th percentile exceeds 8,000 mg/L.
Distributions of TDS and arsenic in the vicinity of Michelson Laboratory are
shown on Figure 3-13.

− Area R OU. TDS concentrations range from 1,650 to 7,660 mg/L in a data
set consisting of 16 samples (Table 3-7). The mean TDS concentration for
the Area R OU is over 5,000 mg/L, and 95th percentile exceeds 7,300 mg/L.
The 3,000 mg/L TDS criterion is exceeded in 14 out of 16, or almost 90
percent of the samples. Distributions of TDS and arsenic for the Area R OU
are shown on Figure 3-14.

− Playa Areas. Effects of playa and near-playa conditions on water quality in
the eastern IWV are further demonstrated on Figure 3-15 and in Table 3-8,
which present data strictly from these areas. Summary statistics in
Table 3-8 indicate that the mean TDS concentration of 3,677 mg/L in the
playa areas exceeds the 3,000 mg/L standard cited in SWRCB Resolution
88-63, with concentrations ranging as high as 11,000 mg/L.

3.4.3 Naturally Occurring Inorganic Constituents Relative to Applicable MCLs

Water quality in the SHZ exhibits the greatest amount of variability among all of the water-bearing
zones (Tetra Tech 2003a). This is in part caused by the interaction of the groundwater with
differing sediment types ranging from alluvium derived from granitic terrains to fine-grained playa
sediments. High evaporation rates also tend to concentrate the cations and anions in groundwater
in the vicinity of the playa.
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 Western IWV. Figure 3-11 and the summary statistics data presented in
Table 3-2, which also includes Armitage Field (Table 3-3), demonstrate that
concentrations of naturally occurring metals are generally lower in the central and
western portions of IWV than in the eastern portion of IWV. For example,
concentrations of arsenic range from 1.8 to 236 µg/L (Table 3-2). Other
naturally-occurring metals that have exceeded primary or secondary MCLs
include aluminum, chromium, iron, lead, and manganese. Arsenic distributions
for individual wells are shown on Figure 3-11.

 Eastern IWV. As shown in Table 3-4, arsenic concentrations range from 2.3 to
1,1,90 µg/L, with a mean concentration of 230 µg/L, which is well over an order
of magnitude greater than the MCL for arsenic (10 µg/L). Arsenic concentrations
exceed the MCL in 85 percent of the samples for the IWV data set (138 out of
163 samples). Arsenic concentrations and TDS results for individual wells are
displayed on Figure 3-11. Further consideration of naturally occurring inorganic
constituents in SHZ groundwater within eastern IWV are discussed below.

− Public Works. Arsenic concentrations range from about 9 to 350 µg/L, and
exceed the MCL in 86 percent of the samples (Table 3-5). The mean
arsenic concentration is 58 µg/L, or almost six times the MCL.
Distributions of TDS and arsenic in the Public Works area are shown on
Figure 3-12. Other inorganic constituents with mean concentrations that
exceed the MCLs include sulfate and manganese.

− Michelson Laboratory. Arsenic concentrations range from about 11 to
1,150 µg/L, and exceed the MCL in 100 percent of the samples (Table 3-6).
The mean arsenic concentration is 445 µg/L, well over an order of
magnitude greater than the MCL. Distribution of arsenic in the vicinity of
Michelson Laboratory is shown on Figure 3-13. Sulfate also has a mean
concentration that exceeds the secondary MCL by almost an order of
magnitude.

− Area R OU. Arsenic concentrations range from about 168 to 360 µg/L, and
exceed the MCL in 100 percent of the samples (Table 3-7). The mean
arsenic concentration is 263 µg/L, also well over an order of magnitude
greater than the MCL. Distribution of arsenic in the vicinity of Area R is
shown on Figure 3-14. In addition to arsenic, sulfate and chloride also have
mean concentrations that exceed their respective secondary MCLs.

− Playa Areas. Arsenic concentrations range from about 8 to over 800 µg/L,
and exceed the MCL in over 90 percent of the samples (Table 3-8). The mean
arsenic concentration in the playa environments is 173 µg/L, over an order of
magnitude greater than the MCL. Distribution of arsenic in the vicinity of the
China Lake playa is shown on Figure 3-15. In addition to arsenic, sulfate and
chloride also have mean concentrations that exceed their respective secondary
MCLs.
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3.5 LATERAL AND VERTICAL EXTENTS OF AREA PROPOSED FOR DE-DESIGNATION

Based on the information provided throughout Section 3.0, the Navy proposes that the Water
Board adopt a Basin Plan Amendment to remove shallow groundwater from the MUN use
designation for Groundwater Basin Number 6-54 within the NAWS China Lake boundaries. The
lateral extent of the area proposed for de-designation is shown on Figure 1-3. The vertical extent
of the area proposed for de-designation is based on the saturated thickness from the top of the
water table presented on Figure 3-9 (based on groundwater measurements obtained from NAWS
China Lake IRP monitoring wells and the estimated top of clay/bottom of SHZ identified on
litholigic logs). Where present, the depth to shallow groundwater in the eastern portion of IWV
ranges from about 0 feet (not present) to 20 feet bgs in the vicinity of the China Lake playa to
45 feet bgs in the southeast portion of IWV, near the Public Works Compound. As discussed in
Section 3.3.2 and in the initial Proposed Amendment letter (Navy 2009), no information indicates
that shallow groundwater in the eastern portion of IWV proposed for de-designation has ever
been used as a source of domestic or municipal water. The only known groundwater wells
screened in the SHZ in the eastern portion of IWV within the confines of NAWS China Lake
are monitoring wells related to environmental investigations. The current land use at NAWS
China Lake is military-industrial, and future land use is expected to remain military-industrial.
Therefore, future use of this groundwater as a source of drinking water is unlikely.

3.6 BENEFICIAL USE AND SUSTAINABILITY ANALYSIS

As discussed in Appendix A, the Navy has concluded that SHZ groundwater in the eastern
portion of IWV does not qualify as having a municipal or domestic beneficial use based on the
following water quality criteria:

 TDS concentrations are as high as 56,000 mg/L in the eastern IWV. The mean
concentration of 3,318 mg/L for TDS exceeds the 3,000 mg/L TDS standard,
based on the eastern IWV data set of 167 samples (Table 3-4). Concentrations
generally increase from south to north, toward the China Lake playa.

 Arsenic concentrations are as high as 1,1,90 µg/L, with a mean concentration of
230 µg/L, which is well over an order of magnitude greater than the MCL for
arsenic (10 µg/L). Arsenic concentrations exceed the MCL in 85 percent of the
samples for the IWV data set (138 out of 163 samples). In the vicinity of the
Public Works Compound, arsenic concentrations range from about 9 to 248
µg/L (mean of 58 µg/L). In the vicinity of the Michelson Laboratory portion of
the OU, arsenic concentrations range from about 11 to 1,150 µg/L (mean of
445 µg/L). In the vicinity of the Area R OU, arsenic concentrations range from
about 168 to 360 µg/L (mean of 264 µg/L). In addition to arsenic, chloride and
sulfate also commonly exceed secondary MCLs, often by orders of magnitude
(Section 3.4).

 Chloride concentrations in the eastern IWV are as high as 6,300 mg/L in shallow
groundwater. Based on a data set of 172 samples collected from SHZ monitoring
wells, the mean concentration of 726 mg/L is almost three times the MCL
(250 mg/L) for chloride (Table 3-4).
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 Sulfate concentrations in the eastern IWV are as high as 7,210 mg/L in shallow
groundwater. Based on a data set of 175 samples collected from SHZ monitoring
wells, the mean concentration of sulfate is 1,052 mg/L—over four times the
secondary MCL (250 mg/L) (Table 3-4).

 Manganese concentrations in the eastern IWV are as high as 1,260 µg/L in
shallow groundwater. Based on a data set of 162 samples collected from SHZ
monitoring wells, the mean concentration of 62 µg/L exceeds the secondary MCL
(50 µg/L) for manganese (Table 3-4).

Considering the gradation of the shallow groundwater in the eastern IWV, a site-specific
groundwater evaluation has been conducted for the major IRP OUs: Public Works\Michelson
Laboratory and Area R. The following paragraphs discuss the site-specific factors considered in
the sustainability portion of the assessment of whether conditions other than TDS and arsenic
could affect the potential for groundwater use as a source of drinking water.

3.6.1 Aquifer Thickness

EPA uses aquifer thickness as a means of assessing the potential of an aquifer to serve as a
potable water resource (EPA 1986). Groundwater at relatively shallow depths (40 to 50 feet bgs)
is generally vulnerable to contamination because attenuation mechanisms in the vadose zone
may not effectively reduce contaminant concentrations in infiltrating water over short vertical
distances (EPA 1986). The thickness of the aquifer may indicate whether it is capable of
sustaining a pumping rate of 200 gpd.

Public Works. The saturated thickness of groundwater in the SHZ is estimated to range from
approximately 4 to 14 feet. The depth to groundwater in the Public Works area is approximately
45 feet, and the bottom of SHZ ranges from 48 to 55 feet. Groundwater in the SHZ is
discontinuous and nonexistent west of the Public Works Compound. As a result, groundwater in
the SHZ may not sustain a steady pumping rate of 200 gpd, particularly within the vicinity of
Sites 70 and 71 (Table 3-1).

Michelson Laboratory. The saturated thickness of groundwater in the SHZ at the Michelson
Laboratory sites varies. No measurable groundwater was encountered at Site 72, located in the
western portion of the OU; the saturated thickness is approximately 6 to 15 feet within the
vicinity of the Michelson Laboratory sites in the central portion of the OU (Sites 7 and 47,
Site 33, and Area of Concern [AOC] 234). The saturated thickness of groundwater in the SHZ is
estimated to range from approximately 1 to 20 feet in the vicinity of Michelson Laboratory. The
aquifer thickness is generally less than 5 feet at Site 13, in the eastern portion of the OU. Depth
to groundwater is approximately 35 to 45 feet bgs across Sites 7 and 47 and Site 33. North and
east of Site 47, in the vicinity of Site 13, groundwater is encountered at depths of approximately
15 feet bgs or less.
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Area R. Groundwater is first encountered from about 2 to 8 feet bgs at the Area R OU
(Tetra Tech 2002c). The bottom of SHZ ranges from an elevation of approximately 2,155 to
2,159 feet above msl (Figure 3-8), indicating a saturated thickness of approximately 1 to 4 feet
(Figure 3-10). As a result of this limited saturated thickness, groundwater in the SHZ cannot
sustain a steady pumping rate of 200 gpd (Table 3-1).

It should also be noted that the groundwater that does occur in the SHZ is isolated from the deep
aquifer by over 100 feet of low-permeability lakebed sediments that form a barrier to downward
groundwater movement from the SHZ to the first-encountered, more permeable and continuous
sand stringers in the IHZ.

3.6.2 Sustained Groundwater Yield

The analytical program AQTESOLV was used to simulate the drawdown in the unconfined SHZ
from pumping in a single, fully penetrating well for a period of 1 to 3 days (Tetra Tech 2008a).
AQTESOLV is an analytical program used to help estimate optimal pumping rates for production
wells. However, input data can also be used to estimate the maximum pumping rates the well can
sustain. One of the critical input parameters is transmissivity, or the volume of water flowing
through a cross-sectional area of an aquifer. Transmissivity equals the hydraulic conductivity
multiplied by the saturated thickness of the water-bearing zone. To estimate values for hydraulic
conductivity in the SHZ, field data from slug tests were used. The saturated thickness was
obtained from review of boring logs and field geology observations during drilling. Detailed
information regarding the technical approach and limitations of pumping rate analyses is provided
in Appendix C. Historical information is provided below.

Public Works Area. Slug tests conducted in monitoring wells screened in the SHZ at Sites 70 and
71 yielded hydraulic conductivities that ranged from 1.6 feet per day (5.8E-04 cm/s) at Site 70 to
3.0 feet per day (1.1E-03 cm/s) at Site 71 (Tetra Tech and Sullivan 2010); these values were used
with the saturated thickness to estimate transmissivity. Drawdown at four pumping rates (0.10,
0.15, 0.20, and 0.25 gpm) were simulated, and the saturated thickness was assumed as 4 feet, based
on a review of boring logs and from drilling observations. Field-estimated input parameters
indicate that a long-term yield of 0.10 gpm (144 gpd) can likely be sustained. Simulations for rates
exceeding 0.10 gpm indicate that yields likely cannot be sustained (exceeding the saturated
thickness of the aquifer) and would result in dewatering the well (Tetra Tech 2008a).

Michelson Laboratory. Slug tests conducted in monitoring wells screened in the SHZ at
Sites 7 and 33 yielded hydraulic conductivities that ranged from 2.2 feet per day (1.2E-02
cm/s) at Site 7 to 7.3 feet per day (2.6E-03 cm/s) at Site 33. These results indicate relatively
low hydraulic conductivities and a reduced capability for sufficient recharge. Therefore,
sustained pumping of greater than 200 gallons per day from wells screened within the SHZ is
unlikely (Tetra Tech 2008a).

Furthermore, groundwater in the SHZ is discontinuous and nonexistent west of the Michelson
Laboratory, as evidenced by lack of groundwater at Site 72. Lithologic logs indicate that soil
borings and temporary wells installed at Site 72 were incapable of bearing significant quantities
of water. The volumes of samples collected in temporary wells that were able to sustain
collection of water for 24 to 48 hours were usually limited to less than 1 liter of groundwater.
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As a result, groundwater in the SHZ may not be capable of sustaining a steady pumping rate of
150 gpd for an extended period (Tetra Tech 2008a).

Area R. Slug test data from the RI indicate that hydraulic conductivity values range from 2 to
37 feet per day (7.1E-04 to 1.3E-02 cm/s). These hydraulic conductivity values match
literature values expected for silty sand (Freeze and Cherry 1979). Based on these hydraulic
conductivity estimates, an average porosity of 0.45, and a horizontal groundwater flow
gradient of 0.0036 ft/ft, groundwater flow velocities in silty sand and sand should range
between 9 to 160 feet per year (Tetra Tech 2008b). As a result, sustained pumping of greater
than 200 gallons per day is unlikely across the entire operable unit (Table 3-1).

Rationale and evidence of criteria that support the MUN de-designation for groundwater within
the SHZ, for IRP sites, and OUs located within the eastern portion of the IWV is provided in
Table 3-9.

3.6.3 Historical and Current Groundwater Use

As stated in the Navy’s letter request for the proposed Groundwater Amendment, no information
indicates that shallow groundwater from the area proposed for exemption has ever been used as a
source of domestic or municipal water. The only known groundwater wells in this area are
monitoring wells related to environmental investigations. The current land use at IWV within
the boundaries of NAWS China Lake is military-industrial, and future land use is expected to
remain military-industrial. Therefore, future use of groundwater from this area as a source of
drinking water is unlikely.

3.7 ECONOMIC AND TECHNICAL TREATABILITY ANALYSIS

The economic and treatability analysis for IWV consists of the same steps specified in
Section 2.7 for SWV. The following sections lay out these steps in the economic and treatability
analysis for IWV.

3.7.1 Primary Constituents

The primary constituents potentially to be treated are arsenic, chloride, fluoride, sulfate, and TDS
in the IWV. These were identified as exceeding MCLs in groundwater samples within the IWV
(see Section 3.6).

3.7.2 Best Available Technologies

BAT descriptions, application, and screening for IWV are the same as for SWV. In Table 3-10,
Primary Constituents and BATs – Indian Wells Valley, the treatment effectiveness of RO is
shown for each primary constituent. This helps identify a single constituent that can represent
satisfactory treatment of all primary constituents; this constituent then is carried forward for
further assessment.

As shown in the table, RO is capable of reducing all primary constituents to below the MCLs.
TDS was selected as the representative contaminant for further evaluation because high TDS is
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more prevalent in the sample data for the IWV, and arsenic, chloride, fluoride, and sulfate can be
treated further by another means if alternatives to RO, such as blending with another source, are
implemented.

As in SWV, brine disposal appears to be technically infeasible, but an economic treatability
analysis for IWV was performed. The analysis is presented in Appendix D, Cost Evaluation for
Water Treatment.

3.7.3 Alternatives to Water Treatment

All alternatives to water treatment for IWV are the same as for SWV.

3.7.4 Comparison of Alternatives Using Evaluation Criteria

This section evaluates each drinking water alternative against three criteria: effectiveness,
implementability, and cost. The evaluation is presented in Table 3-11 Comparison of Drinking
Water Alternatives – Indian Wells Valley. The table indicates that an alternative to a drinking
water source within the proposed de-designation area is feasible, although this is limited by the
proximity and number of future potential connections to an existing public water system service
area. The table also indicates that implementation of household (POU or POI) RO is limited not
by cost, but by inability to discharge and dispose of highly brackish wastewater from the RO unit
(see Section 2.7.2).

3.7.5 Feasibility Opinion

Based on the economic and technical treatability analysis presented, the Navy’s opinion is that
the most feasible alternative for obtaining drinking water within the study area is connection to a
public water system. Parts of the study area may have reasonable access to an existing service
area. Household RO was dismissed because of the inability to discharge and dispose of waste
brine at the anticipated concentration and flow rates. Water blending was dismissed because no
higher quality sources exist within shallow groundwater in the SHZ in eastern IWV, and the
sustainable quantity of groundwater is limited. Bulk water hauling was dismissed because of
high cost.
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4.0 WATER QUALITY STANDARDS AND CRITERIA

Water quality standards consist of designated beneficial uses and the narrative and numerical
water quality objectives designed to protect those beneficial uses. California’s water quality
standards are specified in regional water quality control plans. The surface water and
groundwater quality standards, and other control measures, for the Lahontan Region are
specified in the Water Quality Control Plan for the Lahontan Region (Basin Plan).

Establishment of water quality objectives is directed by state and federal laws, including the
federal Clean Water Act and the state Porter-Cologne Act. The Porter-Cologne Act is what
directs the California Regional Boards to adopt, review, and revise Basin Plans. It provides
guidance on factors to be considered in adopting water quality objectives, and requires Regional
Boards to consider the following when adopting water quality objectives:

 Past, present, and probable future beneficial uses of water

 Environmental characteristics of the hydrographic unit under consideration,
including the quality of the water available thereto

 Water quality conditions that could reasonably be achieved through the
coordinated control of all factors which affect water quality in the area

 Economic considerations

 Need for developing housing within the region

 Need to develop and use recycled water

Chapter 2 of the Basin Plan identifies present and potential beneficial uses of surface water and
groundwater in the Lahontan Region. Chapter 2 of the Basin Plan identifies the following as
beneficial uses of groundwater in the SWV:

 Municipal or domestic supply

 Industrial (activities that do not depend primarily on water quality).Chapter 2 of
the Basin Plan identifies the following as beneficial uses of groundwater in the
IWV:

− Municipal or domestic supply

− Agricultural supply

− Industrial service supply (activities that do not depend primarily on water quality)

− Freshwater replenishment (for maintenance of surface water)

Chapter 2 explains that some groundwater basins contain multiple aquifers, or a single aquifer
with varying water quality, which may support different beneficial uses. For example, in some
areas, useable groundwater may occur above or below an aquifer of highly mineralized
groundwater that may make the groundwater unsuitable for drinking water. As a result,
designating the groundwater in a basin as MUN does not indicate that all of the groundwater in
that particular location is suitable, without treatment, for a designated beneficial use. The Basin
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Plan further states that all waters are designated with a municipal or domestic supply beneficial
use unless exempted by the Regional Board through adoption of a Basin Plan Amendment.

Chapter 3 of the Basin Plan contains the water quality objectives for groundwater and the
beneficial uses identified above. Water quality objectives for groundwater are divided into two
categories: (1) water quality objectives that apply to all groundwater (bacteria, coliform;
chemical constituents; radioactivity; taste and odor); and (2) water quality objectives for specific
groundwater basins. Water quality objectives have not been established for the groundwater
basins in the SWV or IWV. The water quality objectives for bacteria, coliform, radioactivity,
and taste and odor apply to groundwater designated for municipal or domestic supply. The water
quality objectives for chemical constituents apply to municipal or domestic supply beneficial use
and to agricultural supply beneficial use. For groundwater with a beneficial use of municipal or
domestic supply, the applicable chemical constituent water quality objectives in the Basin Plan
are the MCLs promulgated in CCR Title 22, Division 4, Chapter 15.
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5.0 PROCEDURES FOR CHANGING BENEFICAL USE DESIGNATIONS

Federal regulations regarding designation and removal of beneficial uses apply to waters of the
United States. Removing a beneficial use designation from waters of the United States requires a
Use Attainability Analysis based on EPA methodology. However, “waters of the United States”
does not include groundwater. As a result, changing a beneficial use designation in the Basin
Plan for groundwater does not involve an EPA Use Attainability Analysis.

Groundwater is included in the definition of waters of the State, which includes all waters within
the boundaries of the State. Therefore, changes to groundwater beneficial use designations are
made pursuant to California laws and regulations.

In 1988, the SWRCB adopted Resolution 88-63, Sources of Drinking Water. This resolution
directs that all surface and groundwater of the State be considered suitable, or potentially
suitable, for municipal or domestic water supply and should be so designated by the Regional
Boards except for:

(1) Surface and groundwaters under any one of the following conditions: (a) the TDS
exceeds 3,000 mg/L (5,000 µS/cm, electrical conductivity) and is not reasonably
expected by the Regional Boards to supply a public water system; or (b) contamination is
present (either from natural processes or from human activity unrelated to a specific
pollution incident) that cannot reasonably be treated for domestic use utilizing either best
management practices or best economically achievable treatment practices; or (c) the
water source does not provide sufficient water to supply a single well capable of
producing an average, sustained yield of 200 gpd.

(2) Surface water under either of the following conditions: (a) the water is in the systems
designed or modified to collect or treat municipal or industrial wastewaters, process
waters, mining wastewaters, or stormwater runoff; or (b) the water is in systems
designed or modified for the primary purpose of conveying or holding agricultural
drainage waters.

(3) Groundwater where the aquifer is regulated as a geothermal energy producing
source or has been exempted administratively, pursuant to 40 CFR § 146.4.

In 1989, the Lahontan Regional Board incorporated SWRCB Resolution 88-63 into its Basin
Plans existing at the time—the North and South Lahontan Basin Plans. The North and South
Basin Plans were replaced with the current Basin Plan, adopted in 1995, which retained the
incorporation of SWRCB Resolution 88-63. To implement SWRCB Resolution 88-63 in the
1995 Basin Plan, the Water Board designated almost all of the surface and groundwater bodies
in the Lahontan Region for the municipal and domestic supply beneficial use.

Justification for any future changes to the municipal and domestic supply beneficial use
designation for groundwater in the SWV and IWV requires evidence that the groundwater meets
at least one of the criteria established in SWRCB Resolution 88-63.

The Basin Plan Amendment process is summarized in Enclosure 1 to Appendix B (Water Board
2011).
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6.0  RECOMMENDATIONS 

The Navy proposes an amendment to the Basin Plan that would remove the MUN designation 
for groundwater in SWV and eastern IWV. 

 For California DWR Groundwater Basin Number 6-53, SWV, the requested 
exemption includes the groundwater in the SWV that is beneath NAWS China 
Lake.  The delineated lateral extent of the exempted area is shown on Figure 1-3, 
and the rationale for the removal of groundwater from the MUN beneficial use 
designation in SWV is provided in Table 2-2. 

 For California DWR Groundwater Basin Number 6-54, IWV, the requested 
exemption is for the shallow groundwater (in the SHZ) in the area of the IWV 
shown on Figure 1-3.  The rationale for the removal of shallow groundwater from 
the MUN beneficial use designation in eastern IWV is provided in Table 3-9.  The 
base of the SHZ is marked by occurrence of the low-permeability lacustrine clays 
of the IHZ; these underlying clay sediments act as a barrier between shallow 
groundwater and the deeper regional aquifer.  Structural features of the central 
IWV that serve as a basis for this boundary include the occurrence or absence of 
shallow groundwater east of the Little Lake fault zone where it crosses China 
Lake Boulevard (Figure 1-3).  In addition, although the subsurface geology of the 
IWV is complex, the proposed boundary is also within an interpreted “transition 
zone” in the central IWV from predominantly alluvial conditions to playa 
sediments (Tetra Tech 2002). 

The Navy believes that removal of the MUN designation for portions of the SWV and IWV 
should continue to receive high priority as a planning topic in the triennial review of the Basin 
Plan because it affects the progress of the Navy’s IRP at NAWS China Lake.  The Navy follows 
CERCLA, in which groundwater cleanup goals address routes of exposure that may pose risk to 
human health or the environment.  The Basin Plan specifies that SWV and IWV are designated 
MUN with MCLs as cleanup goals, unless the groundwater quality clearly does not support this 
use.  Removal of the MUN beneficial use designation in portions of the SWV and IWV is in the 
Water Boards’ and community’s best interest because it will reconcile Navy and Water Board 
approaches to groundwater cleanup objectives and criteria at many of the IRP sites and operable 
units.  Groundwater use designation affects the technical approach, costs, and schedules 
associated with cleanup of multiple IRP sites and OUs, including the Propulsion Laboratory OU 
in SWV, and in IWV; the Area R OU; Michelson Laboratory/Public Works OU; Site 22 (Pilot 
Plant Road landfill); and Site 43 (Minideck). 
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Naval Air Weapons Station China Lake
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Figure 2-1
Schematic Conceptual Site Model for
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Groundwater in Salt Wells Valley and Shallow
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FIGURE 2-4
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FIGURE 2-6
TDS AND ARSENIC CONCENTRATIONS
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Naval Air Weapons Station China Lake
U.S. Navy, NAVFAC Southwest, San Diego, California

Figure 3-1a

Technical Justification for Beneficial Use Changes for
Groundwater in Salt Wells Valley and Shallow
Groundwater in Eastern Indian Wells Valley

Schematic Conceptual Site Model for
Eastern Indian Wells Valley Proposed

Groundwater De-designation Area
(South Boundary Cross-Section View)

NOTE: Drawing Not To Scale
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Naval Air Weapons Station China Lake
U.S. Navy, NAVFAC Southwest, San Diego, California

Figure 3-1b

Technical Justification for Beneficial Use Changes for
Groundwater in Salt Wells Valley and Shallow
Groundwater in Eastern Indian Wells Valley

Schematic Conceptual Site Model for
Eastern Indian Wells Valley Proposed

Groundwater De-designation Area
(Central Cross-Section View)
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FIGURE 3-10
ESTIMATED SHALLOW HYDROGEOLOGIC ZONE

SATURATED THICKNESS MAP
EASTERN INDIAN WELLS VALLEY
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MK29-MW13
TDS: 656  mg/L 6/6/2002
As: 47 S µg/L 6/6/2002

MKFL-MW03
TDS: 2810  mg/L 4/5/2005

As: 236  µg/L 4/5/2005

ETC44-MW04
TDS: 698  mg/L 12/8/2009

As: 9 B µg/L 4/14/1992

RLS07-MW04
TDS: 6900  mg/L 2/5/1992

As: 576  µg/L 2/5/1992

MKFL-MW01
TDS: 3600  mg/L 2/25/1999

As: 348  µg/L 4/1/2005

TTBK-MW01
TDS: 610  mg/L 5/13/1999

As: 55.5  µg/L 8/5/1999

TTBK-MW05
TDS: 720  mg/L 2/11/1999

As: 30.7  µg/L 8/5/1999

TTBK-MW10
TDS: 640  mg/L 5/13/1999

As: 23.5  µg/L 8/4/1999

TT23-MW02
TDS: 2720  mg/L 7/25/2011

As: 823  µg/L 7/25/2011

TT54-MW01
TDS: 945  mg/L 6/30/2011
As: 66.4  µg/L 6/30/2011

TT33-MW01
TDS: 1570  mg/L 12/6/2002

As: 346  µg/L 12/6/2002

RLS22-MW08
TDS: 982  mg/L 5/13/1996

As: 156  µg/L 5/13/1996

RLS13-MW05
TDS: 986  mg/L 12/5/2002

As: 146  µg/L 2/28/1999

TT37-MW03
TDS: 1720  mg/L 7/11/2001

As: 173  µg/L 7/11/2001

MK12-MW12
TDS: 460  mg/L 11/12/1999

As: 11  µg/L 11/12/1999

MK62-MW01
TDS: 529  mg/L 6/11/1998
As: 2.5 B µg/L 6/11/1998

TTBK-MW14
TDS: 720  mg/L 2/10/1999
As: 42.1  µg/L 5/11/1999

TTBK-MW11
TDS: 560  mg/L 5/19/1999
As: 66.4  µg/L 5/19/1999

TTBK-MW09
TDS: 420  mg/L 8/4/1999
As: 8.9 Jg µg/L 5/13/1999

TTBK-MW08
TDS: 350  mg/L 5/13/1999
As: 16.7  µg/L 2/10/1999

RLS03-MW02
TDS: 768  mg/L 12/9/2009
As: 18.1  µg/L 5/27/1999

TT07-MW02
TDS: 2000  mg/L 4/4/2005
As: 14.5 Jg µg/L 4/4/2005

RLS22-MW06
TDS: 996  mg/L 5/13/1996
As: 11.5  µg/L 5/13/1996

RLS07-MW03
TDS: 4310  mg/L 12/3/2002

As: 745  µg/L 12/3/2002

RLS15-MW01
TDS: 7660  mg/L 7/27/2011

As: 360  µg/L 4/13/1999

TTIWV-MW12
TDS: 2640  mg/L 5/28/2002

As: 126  µg/L 8/23/2002

TTBK-MW03
TDS: 3200  mg/L 11/15/1999

As: 74.2  µg/L 8/6/1999
TTBK-MW02

TDS: 1100  mg/L 5/13/1999
As: 13.8  µg/L 8/24/2002

TTBK-MW04
TDS: 350  mg/L 2/10/1999
As: 6.2 Jg µg/L 11/6/1998

26S40E14B01
TDS: 2600  mg/L 8/8/1999

As: 998  µg/L 2/28/1999

TTBK-MW12
TDS: 2600  mg/L 5/12/1999

As: 27.2  µg/L 11/5/1998

ITC02-MW21
TDS: 1300  mg/L 8/5/1999
As: 5.7 Jg µg/L 5/11/1999

RLS43-MW06
TDS: 11000  mg/L 4/14/2000

As: 343  µg/L 4/14/2000

26S40E13C02
TDS: 1300  mg/L 11/16/1999

As: 373  µg/L 8/8/1999

TTBK-MW13
TDS: 5000  mg/L 11/5/1998
As: 500 Je µg/L 2/16/2002

TTIWV-MW13
TDS: 3090  mg/L 2/16/2002
As: 85.4  µg/L 12/17/2002

TTIWV-MW14
TDS: 3200  mg/L 12/14/2002

As: 57.8  µg/L 8/22/2002

TTIWV-MW09
TDS: 7190  mg/L 12/12/2002

As: 30.5 S µg/L 5/28/2002

TTIWV-MW02(S)
TDS: 218  mg/L 2/18/2002
As: 11.5  µg/L 8/22/2002

ETC44-MW01
TDS: 523  mg/L 4/4/1992
As: 12.5  µg/L 4/5/1992

TT07-MW01
TDS: 3250  mg/L 12/6/2002

As: 451  µg/L 12/6/2002

JMM31-MW01
TDS: 3200  mg/L 2/23/1992

As: 293  µg/L 4/5/2005

RLS07-MW02
TDS: 5110  mg/L 12/3/2002

As: 743  µg/L 4/1/1997

JMM07-MW13
TDS: 8390  mg/L 12/3/2002

As: 280  µg/L 8/1/2001

RLS29-MW01
TDS: 1400  mg/L 2/16/2002

As: 76  µg/L 2/21/1992

TT71-MW01
TDS: 3690  mg/L 12/9/2002

As: 43.5  µg/L 4/6/2005

TT37-MW01
TDS: 2340  mg/L 7/11/2001

As: 111  µg/L 7/11/2001

TT37-MW02
TDS: 1500  mg/L 7/10/2001

As: 186  µg/L 7/10/2001

TT70-MW01
TDS: 2500  mg/L 12/6/2002

As: 20.3  µg/L 12/6/2002

RLS22-MW02
TDS: 1080  mg/L 5/14/1996

As: 12.8  µg/L 8/8/1999

JMM07-MW11
TDS: 6220  mg/L 12/4/2002

As: 1150  µg/L 8/1/2001

RLS34-MW05
TDS: 3960  mg/L 12/4/2002

As: 123  µg/L 2/12/1992

RLS34-MW04
TDS: 5140  mg/L 7/30/2001

As: 578  µg/L 12/4/2002

RLS13-MW01
TDS: 1010  mg/L 12/7/2002

As: 293  µg/L 12/7/2002

RLS15-MW03
TDS: 3360  mg/L 5/19/2011

As: 188  µg/L 4/18/1992

TTBK-MW06
TDS: 340  mg/L 8/10/1999
As: 2.2 Jg µg/L 2/11/1999

TT70-MW02
TDS: 3640  mg/L 12/6/2002
As: 8.6 Jg µg/L 12/6/2002

RLS22-MW07
TDS: 1140  mg/L 5/14/1996

As: 24.9  µg/L 5/14/1996

RLS22-MW01
TDS: 1100  mg/L 5/18/1999

As: 174  µg/L 11/12/1999

RLS12-MW04
TDS: 682  mg/L 12/17/2002

As: 13.8  µg/L 8/24/2002

RLS12-MW01
TDS: 320  mg/L 2/19/1992
As: 1.8 Jg µg/L 3/22/1998

RLS34-MW01
TDS: 56000  mg/L 2/19/1992

As: 1190  µg/L 4/1/1997

RLS34-MW06
TDS: 7300  mg/L 2/10/1992

As: 97.8  µg/L 3/28/1997

MK12-MW16
TDS: 2680  mg/L 4/11/2005
As: 12.4  µg/L 11/14/1999

26S40E13D03
TDS: 1600  mg/L 8/8/1999
As: 421  µg/L 11/17/1999

26S40E22H01
TDS: 4520 Jh mg/L 8/1/2001

As: 1090  µg/L 8/1/2001

MK69-MW01
TDS: 1390  mg/L 12/13/2002

As: 86.7  µg/L 11/15/1999

TTBK-MW07
TDS: 380  mg/L 8/5/1999

TT15-MW01
TDS: 6490  mg/L 7/26/2011

JMM32-MW02
TDS: 3000  mg/L 2/22/1992

MW01-13
TDS: 735  mg/L 8/25/2009

ITC45-MW25
TDS: 550  mg/L 5/11/1999

RLS17-MW01
As: 196  µg/L 6/26/1999

RLS16-MW01
As: 184  µg/L 6/26/1999

RLS17-MW03
As: 346  µg/L 6/26/1999

RLS03-MW03
As: 14.7  µg/L 5/27/1999
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MK29-MW13
TDS: 656  mg/L  6/6/2002

As: 47  µg/L  6/6/2002

ETC44-MW04
TDS: 698  mg/L  12/8/2009

As: 9  µg/L  4/14/1992

TTBK-MW09
TDS: 420  mg/L  8/4/1999
As: 8.9  µg/L  5/13/1999

TT07-MW02
TDS: 2000  mg/L  4/4/2005

As: 14.5  µg/L  4/4/2005

RLS07-MW04
TDS: 6900  mg/L  2/5/1992

As: 576  µg/L  2/5/1992

TTBK-MW01
TDS: 610  mg/L  5/13/1999

As: 55.5  µg/L  8/5/1999

TTBK-MW04
TDS: 350  mg/L  2/10/1999

As: 6.2  µg/L  11/6/1998

MK62-MW01
TDS: 529  mg/L  6/11/1998

As: 2.5  µg/L  6/11/1998

TTBK-MW05
TDS: 720  mg/L  2/11/1999

As: 30.7  µg/L  8/5/1999

TTBK-MW10
TDS: 640  mg/L  5/13/1999

As: 23.5  µg/L  8/4/1999

TT23-MW02
TDS: 2720  mg/L  7/25/2011

As: 823  µg/L  7/25/2011

TT54-MW01
TDS: 945  mg/L  6/30/2011
As: 66.4  µg/L  6/30/2011

ITC02-MW21
TDS: 1300  mg/L  8/5/1999

As: 5.7  µg/L  5/11/1999

TT33-MW01
TDS: 1570  mg/L  12/6/2002

As: 346  µg/L  12/6/2002

TT37-MW02
TDS: 1500  mg/L  7/10/2001

As: 186  µg/L  7/10/2001

MK12-MW12
TDS: 460  mg/L  11/12/1999

As: 11  µg/L  11/12/1999

TTBK-MW13
TDS: 5000  mg/L  11/5/1998

As: 500  µg/L  2/16/2002

TTBK-MW14
TDS: 720  mg/L  2/10/1999
As: 42.1  µg/L  5/11/1999

TTBK-MW11
TDS: 560  mg/L  5/19/1999
As: 66.4  µg/L  5/19/1999

TTBK-MW08
TDS: 350  mg/L  5/13/1999
As: 16.7  µg/L  2/10/1999

RLS03-MW02
TDS: 768  mg/L  12/9/2009
As: 18.1  µg/L  5/27/1999

26S40E22H01
TDS: 4520  mg/L  8/1/2001
As: 1090  µg/L  8/1/2001

RLS13-MW01
TDS: 1010  mg/L  12/7/2002

As: 293  µg/L  12/7/2002

RLS15-MW01
TDS: 7660  mg/L  7/27/2011

As: 360  µg/L  4/13/1999

TTIWV-MW12
TDS: 2640  mg/L  5/28/2002

As: 126  µg/L  8/23/2002

TTBK-MW03
TDS: 3200  mg/L  11/15/1999

As: 74.2  µg/L  8/6/1999
TTBK-MW02

TDS: 1100  mg/L  5/13/1999
As: 13.8  µg/L  8/24/2002

TTBK-MW12
TDS: 2600  mg/L  5/12/1999

As: 27.2  µg/L  11/5/1998

RLS22-MW07
TDS: 1140  mg/L  5/14/1996

As: 24.9  µg/L  5/14/1996

RLS22-MW01
TDS: 1100  mg/L  5/18/1999
As: 174  µg/L  11/12/1999

RLS43-MW06
TDS: 11000  mg/L  4/14/2000

As: 343  µg/L  4/14/2000

26S40E13C02
TDS: 1300  mg/L  11/16/1999

As: 373  µg/L  8/8/1999

TTIWV-MW13
TDS: 3090  mg/L  2/16/2002
As: 85.4  µg/L  12/17/2002

TTIWV-MW14
TDS: 3200  mg/L  12/14/2002

As: 57.8  µg/L  8/22/2002

TTIWV-MW09
TDS: 7190  mg/L  12/12/2002

As: 30.5  µg/L  5/28/2002

MK69-MW01
TDS: 1390  mg/L  12/13/2002

As: 86.7  µg/L  11/15/1999

TTIWV-MW02(S)
TDS: 218  mg/L  2/18/2002
As: 11.5  µg/L  8/22/2002

MKFL-MW03
TDS: 2810  mg/L  4/5/2005

As: 236  µg/L  4/5/2005

ETC44-MW01
TDS: 523  mg/L  4/4/1992
As: 12.5  µg/L  4/5/1992

MKFL-MW01
TDS: 3600  mg/L  2/25/1999

As: 348  µg/L  4/1/2005

TTBK-MW06
TDS: 340  mg/L  8/10/1999

As: 2.2  µg/L  2/11/1999

TT07-MW01
TDS: 3250  mg/L  12/6/2002

As: 451  µg/L  12/6/2002

TT70-MW02
TDS: 3640  mg/L  12/6/2002

As: 8.6  µg/L  12/6/2002 RLS22-MW08
TDS: 982  mg/L  5/13/1996
As: 156  µg/L  5/13/1996

JMM31-MW01
TDS: 3200  mg/L  2/23/1992

As: 293  µg/L  4/5/2005

RLS12-MW01
TDS: 320  mg/L  2/19/1992

As: 1.8  µg/L  3/22/1998

RLS07-MW02
TDS: 5110  mg/L  12/3/2002

As: 743  µg/L  4/1/1997

JMM07-MW13
TDS: 8390  mg/L  12/3/2002

As: 280  µg/L  8/1/2001

RLS13-MW05
TDS: 986  mg/L  12/5/2002
As: 146  µg/L  2/28/1999

RLS29-MW01
TDS: 1400  mg/L  2/16/2002

As: 76  µg/L  2/21/1992

TT71-MW01
TDS: 3690  mg/L  12/9/2002

As: 43.5  µg/L  4/6/2005

TT37-MW03
TDS: 1720  mg/L  7/11/2001

As: 173  µg/L  7/11/2001

TT37-MW01
TDS: 2340  mg/L  7/11/2001

As: 111  µg/L  7/11/2001

TT70-MW01
TDS: 2500  mg/L  12/6/2002

As: 20.3  µg/L  12/6/2002

RLS22-MW06
TDS: 996  mg/L  5/13/1996
As: 11.5  µg/L  5/13/1996

RLS22-MW02
TDS: 1080  mg/L  5/14/1996

As: 12.8  µg/L  8/8/1999

JMM07-MW11
TDS: 6220  mg/L  12/4/2002

As: 1150  µg/L  8/1/2001

RLS07-MW03
TDS: 4310  mg/L  12/3/2002

As: 745  µg/L  12/3/2002

RLS34-MW05
TDS: 3960  mg/L  12/4/2002

As: 123  µg/L  2/12/1992

RLS34-MW04
TDS: 5140  mg/L  7/30/2001

As: 578  µg/L  12/4/2002

RLS15-MW03
TDS: 3360  mg/L  5/19/2011

As: 188  µg/L  4/18/1992

26S40E14B01
TDS: 2600  mg/L  8/8/1999
As: 998  µg/L  2/28/1999

RLS12-MW04
TDS: 682  mg/L  12/17/2002

As: 13.8  µg/L  8/24/2002

RLS34-MW01
TDS: 56000  mg/L  2/19/1992

As: 1190  µg/L  4/1/1997

RLS34-MW06
TDS: 7300  mg/L  2/10/1992

As: 97.8  µg/L  3/28/1997

MK12-MW16
TDS: 2680  mg/L  4/11/2005
As: 12.4  µg/L  11/14/1999

26S40E13D03
TDS: 1600  mg/L  8/8/1999
As: 421  µg/L  11/17/1999

TTBK-MW07
TDS: 380  mg/L  8/5/1999

TT15-MW01
TDS: 6490  mg/L  7/26/2011

MW01-13
TDS: 735  mg/L  8/25/2009

ITC45-MW25
TDS: 550  mg/L  5/11/1999

JMM32-MW02
TDS: 3000  mg/L  2/22/1992

RLS17-MW01
As: 196  µg/L  6/26/1999

RLS16-MW01
As: 184  µg/L  6/26/1999

RLS17-MW03
As: 346  µg/L  6/26/1999

RLS03-MW03
As: 14.7  µg/L  5/27/1999
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MK29-MW13
TDS: 656  mg/L 6/6/2002
As: 47 S µg/L 6/6/2002

MKFL-MW03
TDS: 2810  mg/L 4/5/2005

As: 236  µg/L 4/5/2005

ETC44-MW04
TDS: 698  mg/L 12/8/2009

As: 9 B µg/L 4/14/1992

RLS07-MW04
TDS: 6900  mg/L 2/5/1992

As: 576  µg/L 2/5/1992

MKFL-MW01
TDS: 3600  mg/L 2/25/1999

As: 348  µg/L 4/1/2005

TTBK-MW01
TDS: 610  mg/L 5/13/1999

As: 55.5  µg/L 8/5/1999

TTBK-MW05
TDS: 720  mg/L 2/11/1999

As: 30.7  µg/L 8/5/1999

TTBK-MW10
TDS: 640  mg/L 5/13/1999

As: 23.5  µg/L 8/4/1999

TT23-MW02
TDS: 2720  mg/L 7/25/2011

As: 823  µg/L 7/25/2011

TT54-MW01
TDS: 945  mg/L 6/30/2011
As: 66.4  µg/L 6/30/2011

TT33-MW01
TDS: 1570  mg/L 12/6/2002

As: 346  µg/L 12/6/2002

RLS22-MW08
TDS: 982  mg/L 5/13/1996

As: 156  µg/L 5/13/1996

RLS13-MW05
TDS: 986  mg/L 12/5/2002

As: 146  µg/L 2/28/1999

TT37-MW03
TDS: 1720  mg/L 7/11/2001

As: 173  µg/L 7/11/2001

MK12-MW12
TDS: 460  mg/L 11/12/1999

As: 11  µg/L 11/12/1999

MK62-MW01
TDS: 529  mg/L 6/11/1998
As: 2.5 B µg/L 6/11/1998

TTBK-MW14
TDS: 720  mg/L 2/10/1999
As: 42.1  µg/L 5/11/1999

TTBK-MW11
TDS: 560  mg/L 5/19/1999
As: 66.4  µg/L 5/19/1999

TTBK-MW09
TDS: 420  mg/L 8/4/1999
As: 8.9 Jg µg/L 5/13/1999

TTBK-MW08
TDS: 350  mg/L 5/13/1999
As: 16.7  µg/L 2/10/1999

RLS03-MW02
TDS: 768  mg/L 12/9/2009
As: 18.1  µg/L 5/27/1999

TT07-MW02
TDS: 2000  mg/L 4/4/2005
As: 14.5 Jg µg/L 4/4/2005

RLS22-MW06
TDS: 996  mg/L 5/13/1996
As: 11.5  µg/L 5/13/1996

RLS07-MW03
TDS: 4310  mg/L 12/3/2002

As: 745  µg/L 12/3/2002

RLS15-MW01
TDS: 7660  mg/L 7/27/2011

As: 360  µg/L 4/13/1999

TTIWV-MW12
TDS: 2640  mg/L 5/28/2002

As: 126  µg/L 8/23/2002

TTBK-MW03
TDS: 3200  mg/L 11/15/1999

As: 74.2  µg/L 8/6/1999
TTBK-MW02

TDS: 1100  mg/L 5/13/1999
As: 13.8  µg/L 8/24/2002

TTBK-MW04
TDS: 350  mg/L 2/10/1999
As: 6.2 Jg µg/L 11/6/1998

26S40E14B01
TDS: 2600  mg/L 8/8/1999

As: 998  µg/L 2/28/1999

TTBK-MW12
TDS: 2600  mg/L 5/12/1999

As: 27.2  µg/L 11/5/1998

ITC02-MW21
TDS: 1300  mg/L 8/5/1999
As: 5.7 Jg µg/L 5/11/1999

RLS43-MW06
TDS: 11000  mg/L 4/14/2000

As: 343  µg/L 4/14/2000

26S40E13C02
TDS: 1300  mg/L 11/16/1999

As: 373  µg/L 8/8/1999

TTBK-MW13
TDS: 5000  mg/L 11/5/1998
As: 500 Je µg/L 2/16/2002

TTIWV-MW13
TDS: 3090  mg/L 2/16/2002
As: 85.4  µg/L 12/17/2002

TTIWV-MW14
TDS: 3200  mg/L 12/14/2002

As: 57.8  µg/L 8/22/2002

TTIWV-MW09
TDS: 7190  mg/L 12/12/2002

As: 30.5 S µg/L 5/28/2002

TTIWV-MW02(S)
TDS: 218  mg/L 2/18/2002
As: 11.5  µg/L 8/22/2002

ETC44-MW01
TDS: 523  mg/L 4/4/1992
As: 12.5  µg/L 4/5/1992

TT07-MW01
TDS: 3250  mg/L 12/6/2002

As: 451  µg/L 12/6/2002

JMM31-MW01
TDS: 3200  mg/L 2/23/1992

As: 293  µg/L 4/5/2005

RLS07-MW02
TDS: 5110  mg/L 12/3/2002

As: 743  µg/L 4/1/1997

JMM07-MW13
TDS: 8390  mg/L 12/3/2002

As: 280  µg/L 8/1/2001

RLS29-MW01
TDS: 1400  mg/L 2/16/2002

As: 76  µg/L 2/21/1992

TT71-MW01
TDS: 3690  mg/L 12/9/2002

As: 43.5  µg/L 4/6/2005

TT37-MW01
TDS: 2340  mg/L 7/11/2001

As: 111  µg/L 7/11/2001

TT37-MW02
TDS: 1500  mg/L 7/10/2001

As: 186  µg/L 7/10/2001

TT70-MW01
TDS: 2500  mg/L 12/6/2002

As: 20.3  µg/L 12/6/2002

RLS22-MW02
TDS: 1080  mg/L 5/14/1996

As: 12.8  µg/L 8/8/1999

JMM07-MW11
TDS: 6220  mg/L 12/4/2002

As: 1150  µg/L 8/1/2001

RLS34-MW05
TDS: 3960  mg/L 12/4/2002

As: 123  µg/L 2/12/1992

RLS34-MW04
TDS: 5140  mg/L 7/30/2001

As: 578  µg/L 12/4/2002

RLS13-MW01
TDS: 1010  mg/L 12/7/2002

As: 293  µg/L 12/7/2002

RLS15-MW03
TDS: 3360  mg/L 5/19/2011

As: 188  µg/L 4/18/1992

TTBK-MW06
TDS: 340  mg/L 8/10/1999
As: 2.2 Jg µg/L 2/11/1999

TT70-MW02
TDS: 3640  mg/L 12/6/2002
As: 8.6 Jg µg/L 12/6/2002

RLS22-MW07
TDS: 1140  mg/L 5/14/1996

As: 24.9  µg/L 5/14/1996

RLS22-MW01
TDS: 1100  mg/L 5/18/1999

As: 174  µg/L 11/12/1999

RLS12-MW04
TDS: 682  mg/L 12/17/2002

As: 13.8  µg/L 8/24/2002

RLS12-MW01
TDS: 320  mg/L 2/19/1992
As: 1.8 Jg µg/L 3/22/1998

RLS34-MW01
TDS: 56000  mg/L 2/19/1992

As: 1190  µg/L 4/1/1997

RLS34-MW06
TDS: 7300  mg/L 2/10/1992

As: 97.8  µg/L 3/28/1997

MK12-MW16
TDS: 2680  mg/L 4/11/2005
As: 12.4  µg/L 11/14/1999

26S40E13D03
TDS: 1600  mg/L 8/8/1999
As: 421  µg/L 11/17/1999

26S40E22H01
TDS: 4520 Jh mg/L 8/1/2001

As: 1090  µg/L 8/1/2001

MK69-MW01
TDS: 1390  mg/L 12/13/2002

As: 86.7  µg/L 11/15/1999

TTBK-MW07
TDS: 380  mg/L 8/5/1999

TT15-MW01
TDS: 6490  mg/L 7/26/2011

JMM32-MW02
TDS: 3000  mg/L 2/22/1992

MW01-13
TDS: 735  mg/L 8/25/2009

ITC45-MW25
TDS: 550  mg/L 5/11/1999

RLS17-MW01
As: 196  µg/L 6/26/1999

RLS16-MW01
As: 184  µg/L 6/26/1999

RLS17-MW03
As: 346  µg/L 6/26/1999

RLS03-MW03
As: 14.7  µg/L 5/27/1999
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MK29-MW13
TDS: 656  mg/L  6/6/2002

As: 47  µg/L  6/6/2002

ETC44-MW04
TDS: 698  mg/L  12/8/2009

As: 9  µg/L  4/14/1992

TTBK-MW09
TDS: 420  mg/L  8/4/1999
As: 8.9  µg/L  5/13/1999

TT07-MW02
TDS: 2000  mg/L  4/4/2005

As: 14.5  µg/L  4/4/2005

RLS07-MW04
TDS: 6900  mg/L  2/5/1992

As: 576  µg/L  2/5/1992

TTBK-MW01
TDS: 610  mg/L  5/13/1999

As: 55.5  µg/L  8/5/1999

TTBK-MW04
TDS: 350  mg/L  2/10/1999

As: 6.2  µg/L  11/6/1998

MK62-MW01
TDS: 529  mg/L  6/11/1998

As: 2.5  µg/L  6/11/1998

TTBK-MW05
TDS: 720  mg/L  2/11/1999

As: 30.7  µg/L  8/5/1999

TTBK-MW10
TDS: 640  mg/L  5/13/1999

As: 23.5  µg/L  8/4/1999

TT23-MW02
TDS: 2720  mg/L  7/25/2011

As: 823  µg/L  7/25/2011

TT54-MW01
TDS: 945  mg/L  6/30/2011
As: 66.4  µg/L  6/30/2011

ITC02-MW21
TDS: 1300  mg/L  8/5/1999

As: 5.7  µg/L  5/11/1999

TT33-MW01
TDS: 1570  mg/L  12/6/2002

As: 346  µg/L  12/6/2002

TT37-MW02
TDS: 1500  mg/L  7/10/2001

As: 186  µg/L  7/10/2001

MK12-MW12
TDS: 460  mg/L  11/12/1999

As: 11  µg/L  11/12/1999

TTBK-MW13
TDS: 5000  mg/L  11/5/1998

As: 500  µg/L  2/16/2002

TTBK-MW14
TDS: 720  mg/L  2/10/1999
As: 42.1  µg/L  5/11/1999

TTBK-MW11
TDS: 560  mg/L  5/19/1999
As: 66.4  µg/L  5/19/1999

TTBK-MW08
TDS: 350  mg/L  5/13/1999
As: 16.7  µg/L  2/10/1999

RLS03-MW02
TDS: 768  mg/L  12/9/2009
As: 18.1  µg/L  5/27/1999

26S40E22H01
TDS: 4520  mg/L  8/1/2001
As: 1090  µg/L  8/1/2001

RLS13-MW01
TDS: 1010  mg/L  12/7/2002

As: 293  µg/L  12/7/2002

RLS15-MW01
TDS: 7660  mg/L  7/27/2011

As: 360  µg/L  4/13/1999

TTIWV-MW12
TDS: 2640  mg/L  5/28/2002

As: 126  µg/L  8/23/2002

TTBK-MW03
TDS: 3200  mg/L  11/15/1999

As: 74.2  µg/L  8/6/1999
TTBK-MW02

TDS: 1100  mg/L  5/13/1999
As: 13.8  µg/L  8/24/2002

TTBK-MW12
TDS: 2600  mg/L  5/12/1999

As: 27.2  µg/L  11/5/1998

RLS22-MW07
TDS: 1140  mg/L  5/14/1996

As: 24.9  µg/L  5/14/1996

RLS22-MW01
TDS: 1100  mg/L  5/18/1999
As: 174  µg/L  11/12/1999

RLS43-MW06
TDS: 11000  mg/L  4/14/2000

As: 343  µg/L  4/14/2000

26S40E13C02
TDS: 1300  mg/L  11/16/1999

As: 373  µg/L  8/8/1999

TTIWV-MW13
TDS: 3090  mg/L  2/16/2002
As: 85.4  µg/L  12/17/2002

TTIWV-MW14
TDS: 3200  mg/L  12/14/2002

As: 57.8  µg/L  8/22/2002

TTIWV-MW09
TDS: 7190  mg/L  12/12/2002

As: 30.5  µg/L  5/28/2002

MK69-MW01
TDS: 1390  mg/L  12/13/2002

As: 86.7  µg/L  11/15/1999

TTIWV-MW02(S)
TDS: 218  mg/L  2/18/2002
As: 11.5  µg/L  8/22/2002

MKFL-MW03
TDS: 2810  mg/L  4/5/2005

As: 236  µg/L  4/5/2005

ETC44-MW01
TDS: 523  mg/L  4/4/1992
As: 12.5  µg/L  4/5/1992

MKFL-MW01
TDS: 3600  mg/L  2/25/1999

As: 348  µg/L  4/1/2005

TTBK-MW06
TDS: 340  mg/L  8/10/1999

As: 2.2  µg/L  2/11/1999

TT07-MW01
TDS: 3250  mg/L  12/6/2002

As: 451  µg/L  12/6/2002

TT70-MW02
TDS: 3640  mg/L  12/6/2002

As: 8.6  µg/L  12/6/2002 RLS22-MW08
TDS: 982  mg/L  5/13/1996
As: 156  µg/L  5/13/1996

JMM31-MW01
TDS: 3200  mg/L  2/23/1992

As: 293  µg/L  4/5/2005

RLS12-MW01
TDS: 320  mg/L  2/19/1992

As: 1.8  µg/L  3/22/1998

RLS07-MW02
TDS: 5110  mg/L  12/3/2002

As: 743  µg/L  4/1/1997

JMM07-MW13
TDS: 8390  mg/L  12/3/2002

As: 280  µg/L  8/1/2001

RLS13-MW05
TDS: 986  mg/L  12/5/2002
As: 146  µg/L  2/28/1999

RLS29-MW01
TDS: 1400  mg/L  2/16/2002

As: 76  µg/L  2/21/1992

TT71-MW01
TDS: 3690  mg/L  12/9/2002

As: 43.5  µg/L  4/6/2005

TT37-MW03
TDS: 1720  mg/L  7/11/2001

As: 173  µg/L  7/11/2001

TT37-MW01
TDS: 2340  mg/L  7/11/2001

As: 111  µg/L  7/11/2001

TT70-MW01
TDS: 2500  mg/L  12/6/2002

As: 20.3  µg/L  12/6/2002

RLS22-MW06
TDS: 996  mg/L  5/13/1996
As: 11.5  µg/L  5/13/1996

RLS22-MW02
TDS: 1080  mg/L  5/14/1996

As: 12.8  µg/L  8/8/1999

JMM07-MW11
TDS: 6220  mg/L  12/4/2002

As: 1150  µg/L  8/1/2001

RLS07-MW03
TDS: 4310  mg/L  12/3/2002

As: 745  µg/L  12/3/2002

RLS34-MW05
TDS: 3960  mg/L  12/4/2002

As: 123  µg/L  2/12/1992

RLS34-MW04
TDS: 5140  mg/L  7/30/2001

As: 578  µg/L  12/4/2002

RLS15-MW03
TDS: 3360  mg/L  5/19/2011

As: 188  µg/L  4/18/1992

26S40E14B01
TDS: 2600  mg/L  8/8/1999
As: 998  µg/L  2/28/1999

RLS12-MW04
TDS: 682  mg/L  12/17/2002

As: 13.8  µg/L  8/24/2002

RLS34-MW01
TDS: 56000  mg/L  2/19/1992

As: 1190  µg/L  4/1/1997

RLS34-MW06
TDS: 7300  mg/L  2/10/1992

As: 97.8  µg/L  3/28/1997

MK12-MW16
TDS: 2680  mg/L  4/11/2005
As: 12.4  µg/L  11/14/1999

26S40E13D03
TDS: 1600  mg/L  8/8/1999
As: 421  µg/L  11/17/1999

TTBK-MW07
TDS: 380  mg/L  8/5/1999

TT15-MW01
TDS: 6490  mg/L  7/26/2011

MW01-13
TDS: 735  mg/L  8/25/2009

ITC45-MW25
TDS: 550  mg/L  5/11/1999

JMM32-MW02
TDS: 3000  mg/L  2/22/1992

RLS17-MW01
As: 196  µg/L  6/26/1999

RLS16-MW01
As: 184  µg/L  6/26/1999

RLS17-MW03
As: 346  µg/L  6/26/1999

RLS03-MW03
As: 14.7  µg/L  5/27/1999

Groundwater Elevation Contour 
(10-foot contour interval; dashed where
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FIGURE 3-12
TDS AND ARSENIC CONCENTRATIONS

IN GROUNDWATER
IN THE AREA OF THE PUBLIC WORKS

OPERABLE UNIT
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FIGURE 3-13
TDS AND ARSENIC CONCENTRATIONS

IN GROUNDWATER
IN THE AREA OF THE MICHELSON LABORATORY
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FIGURE 3-14
TDS AND ARSENIC CONCENTRATIONS

IN GROUNDWATER
IN THE AREA OF THE AREA R
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FIGURE 3-15
TDS AND ARSENIC CONCENTRATIONS

IN GROUNDWATER
IN THE CHINA LAKE PLAYA AREA
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TABLE 2-1:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN GROUNDWATER, SALT WELLS VALLEY 1,2

NAWS China Lake, California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE -- 250 -- 47 47 100 137 15,100 -- 46 -- -- -- 6,040.80 4,008.14 13,520.00 4,595.31 5,010.00 3,455.00 8,085.00
SULFATE -- 250 -- 47 47 100 35.8 4,460 -- 40 -- -- -- 1,319.40 1,009.01 3,527.00 888.88 1,100.00 782.50 1,555.00

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 -- 500 3,000 47 47 100 924 29,800 -- 47 43 -- -- 14,522.00 8,868.43 28,800.00 11,296.74 12,500.00 9,400.00 22,650.00

TOTAL METALS, µg/L
ALUMINUM 1,000 200 -- 9 47 19 37.3 1,110 1 3 -- 5.6 63.6 NA NA NA NA NA NA NA
ARSENIC 10 -- -- 37 47 79 4.2 443 34 -- -- 1 9.5 74.40 97.92 316.70 27.87 49.00 7.85 79.15
BORON -- -- -- 38 38 100 2,620 189,000 -- -- -- -- -- 61,767.00 55,749.94 ##### 32,983.03 47,000.00 13,625.00 87,150.00
CHROMIUM 5 -- -- 12 47 26 2.6 60 11 -- -- -- -- NA NA NA NA NA NA NA
IRON -- 300 -- 41 47 87 14.6 5,450 -- 18 -- 8.6 45 630.77 1,092.66 2,849.00 151.37 151.00 31.40 558.50
LEAD 15 -- -- 1 47 2 9 9 0 -- -- 0.7 7 NA NA NA NA NA NA NA
MANGANESE -- 50 -- 44 47 94 2 750 -- 20 -- 3 13.2 158.87 208.86 555.80 38.59 19.30 8.70 310.00
MOLYBDENUM -- -- -- 44 46 96 31.2 166 -- -- -- 15.9 50.1 76.25 37.80 152.75 66.56 74.25 47.78 91.70

Notes:
1. Historical monitoring data are statistically summarized for 10 background monitoring wells in Salt Wells Valley as shown on Figure 2-6:  MK08-MW01, TTSWV-MW01 through TTSWV-MW07, TTSWV-MW09, and TTSWV-MW10.  Additional information concerning these 

wells is available in the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003) and the Remedial Investigation Report for the Propulsion Laboratory Operable Unit (Tetra Tech 2006).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics were not calculated for analytes with percent detection less than 50%. 
Q25 First quartile (25th percentile concentration)
Q75 Third quartile (75th percentile concentration)
RL Reporting limit
SMCL Secondary maximum contaminant level
SWV Salt Wells Valley
TDS Total dissolved solids

Analyte
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TABLE 2-2:  CRITERIA SUPPORTING MUN DE-DESIGNATION FOR SALT WELLS VALLEY  
NAWS China Lake, California 

Operable 
Unit/Area 

Water Quality Results for  
Total Dissolved Solids and Arsenic Other Analytes that Exceed MCLs 

Sustainable 
Groundwater Quantity 

(<200 gpd) 

Salt Wells Valley 

TDS Water Board Criterion = 3,000 mg/L 
TDS CA SMCL = 500 mg/L 
Arsenic CA MCL  = 10 µg/L  

TDS Mean = 14,522 mg/L 
Arsenic Mean = 74.40 µg/L 

Sulfate CA SMCL = 250 mg/L 
Chloride CA SMCL = 250 mg/L 

Manganese CA SMCL = 50 mg/L 
Iron CA SMCL = 300 mg/L 

Sulfate Mean = 1,319.40 mg/L 
Chloride Mean = 6,040.80 mg/L 

Manganese Mean = 158.87 mg/L 
Iron Mean = 630.77 mg/L 

No 

Notes: 
µg/L Micrograms per liter 
CA California 
gpd Gallons per day 
MCL Maximum contaminant level 
mg/L Milligrams per liter 
MUN Municipal and domestic supply 
SMCL Secondary Maximum Contaminant Level 
TDS Total dissolved solids 

 

1030



TABLE 2-3:  PRIMARY CONSTITUENTS AND BATS – SALT WELLS VALLEY 
NAWS China Lake, California 

Constituent BAT(s)1 

Maximum 
Concentration 

(mg/L or as noted) 
MCL 

(mg/L or as noted) 

Concentration After 
First Pass Through RO 

(mg/L2 or as noted) 

Concentration After 
Second Pass Through RO  

(mg/L2 or as noted) 

Arsenic 

Activated alumina 
IX 

Lime Softening 
Coagulation/Filtration 

RO 
EDR 

443 µg/L 10 µg/L 44 µg/L 4.4 µg/L 

Chloride3 IX 
RO 15,100 250 1,510 151 

Fluoride Activated alumina 
RO 100 2 10 1 

Sulfate3 
EDR 

IX 
RO 

4,460 250 446 45 

TDS 
RO  

(best option for 
treatment) 

29,800 1,000 2,980 298 

Notes: 
1 Feedwater water quality requirements can render RO ineffective or very inefficient.  This analysis assumes that feedwater in the study area is nominally suitable for RO without 

major conditioning or pretreatment. 
2 RO reduces most contaminants with between 85 to 95 percent efficiency (Applied Membranes Inc. 2007). For the purposes of initial screening of BATs, an average treatment 

efficiency of 90 percent was used. 
3 There is no explicit BAT for chloride or sulfate. 

µg/L Micrograms per liter mg/L Milligrams per liter 
BAT  Best available technology POU Point of use treatment (typically an under-sink filter) 
EDR Electro-dialysis reversal RO Reverse osmosis 
IX Ion exchange TDS Total dissolved solids 
MCL Maximum contaminant level (California), primary or secondary 

Source: 
UC Davis Center for Affordable Technologies for SWSs (UC Davis) 2008. 
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TABLE 2-4:  COMPARISON OF DRINKING WATER ALTERNATIVES – SALT WELLS VALLEY 
NAWS China Lake, California 

Alternative Effectiveness Implementability 

Minimum 
Estimated Cost 

($ per year) 

POU/POE RO 
Effective for all primary constituents.  Meets 
all MCLs.  Effectiveness is tempered by a 
byproduct of waste brine. 

Not implementable.  Relatively complex to install 
and maintain for typical homeowner.  For existing 
construction, retrofitting may prove difficult.  If 
owner is not vigilant, lapses in treatment 
effectiveness can have health effects.  Waste brine 
can only be hauled to a Class I landfill facility as a 
liquid or solid industrial waste. 

$5551 

Source Blending 

Effective if enough source water of higher 
quality is blended with water of poor quality.  
For the IWV study area, some groundwater is 
degraded enough to render this alternative 
ineffective.  May not meet all MCLs, 
depending on available sources. 

Prohibitive if another, higher quality source is not 
relatively close.  Careful water quality monitoring is 
required to ensure blended drinking water meets 
MCLs.  Negative health effects possible.  
Availability of an alternative, higher quality source 
may negate need to blend and abandonment of 
lower quality source. 

NA 

Bulk Water  
Hauling 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Contract trucking and delivery is very 
implementable.  Associated tank, feed pump, 
pressure tank, and piping may be more difficult to 
site and install. 

$4,270 

Public Water 
System 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Easy implementation at boundary of service areas 
of existing public water systems, although 
additional piping would be necessary to extend the 
service area.  At all other areas within the study 
area, connection to the nearest public water 
system would be prohibitive. 

$4601 

Notes: 
1 Representative costs.  See Appendix D for a detailed presentation of treatment costs. 
MCL  Maximum contaminant level POU  Point of use treatment (typically an under-sink filter) 
NA Not applicable RO  Reverse osmosis 
POE  Point of entry treatment (typically a whole-house filter) SWV  Salt Wells Valley 
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TABLE 3-1:  SUMMARY OF HYDRAULIC TESTING RESULTS
NAWS China Lake, California

Operable Unit or Area/
Zone Tested/Test Type Date

Well/Borehole 
ID

K 
(ft/d)

K ft/d 
(GM)

b 
(Saturated Thickness)

T 
(ft2/d)

Vs 
(ft/d)

1Sustained Yield > 200 gpd 
(yes/no)

Public Works OU
SHZ 

Phase I RI Specific Capcity Testing 1999 MK69-MW01 4 28 112 0.053333 yes
Phase I RI Specific Capcity Testing 1999 JMM31-MW01 11 12 132 0.146667 yes
ML/PW OU RI Slug Testing Dec-02 TT70-MW01 1.64 4 6.6 0.021888 yes
ML/PW OU RI Slug Testing Dec-02 TT70-MW02 2.39 4 9.6 0.031872 yes
ML/PW OU RI Slug Testing Dec-02 TT71-MW01 3.01 3.492528 4 12 0.040128 yes

Public Works OU
low K unit or Clay Underlying SHZ

Phase I RI Geotechnical Lab Results 1999 MK69-SB01 0.935433 NA NA 0.009354 NA
Phase I RI Geotechnical Lab Results 1999 MK70-SB02 0.027865 NA NA 0.000279 NA
Phase I RI Geotechnical Lab Results 1999 MK72-SB02 0.012983 NA NA 0.000130 NA
Phase I RI Geotechnical Lab Results 1999 MKFL-SB01 0.049606 NA NA 0.000496 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT71-SB02 0.518740 NA NA 0.003891 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT71-SB02 0.006378 NA NA 0.000034 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT71_SB05 0.057260 0.061103 NA NA 0.000521 NA

Michelson Laboratory OU
SHZ 

ML OU RI Slug Testing Dec-02 TT07-MW01 2.17 0.71 1.5 0.028992 no
ML OU RI Slug Testing Dec-02 TT07-MW02 34.6 2.11 73 0.460800 yes
ML OU RI Slug Testing Dec-02 TT33-MW01 7.34 8.202545 9.37 69 0.097920 yes

Michelson Laboratory  OU
low K unit or Clay Underlying SHZ

ML/PW OU RI Geotechnical Lab results Dec-02 TT07-SB01 0.000200 NA NA 0.000001 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT07-SB03 0.000140 NA NA 0.000001 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT07-SB04 0.001732 NA NA 0.000007 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT07-SB06 0.518740 NA NA 0.004863 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT07-SB11 0.000004 NA NA 0.000000 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT33-SB01 0.021260 NA NA 0.000089 NA
ML/PW OU RI Geotechnical Lab results Dec-02 TT33-SB03 0.001457 0.001185 NA NA 0.000007 NA

Area R  OU 
SHZ

Range of Values (Area R RI) 2002 NA 2 1 2 0.017778 no
Range of Values (Area R RI) 2002 NA 37.0 5 185 0.328889 yes

NA
Playa Area
SHZ

BHC Phase II Investigation Slug Testing 2001 TTIWV-MW9 2.44 22 54 0.021662 yes
BHC Phase II Investigation Slug Testing 2001 TTIWV-MW12 65.2 16 1043 0.579378 yes
BHC Phase II Investigation Slug Testing 2001 TTIWV-MW13 2.83 19.5 55 0.025191 yes
BHC Phase II Investigation Slug Testing 2001 TTIWV-MW14 14.2 8.936701 22 312 0.125947 yes

Notes:

1 See Analytical Results in Appendix C.

Area R RI Area R Operable Unit Remedial Investigation ID Identification
b Aquifer thickness K Hydraulic Conductivity
BHC Basewide Hydrogeologic Characterization ML/PW OU RI Michaelson Laboratory/Public Works Operable Unit Phase II Remedial Investigation
ft/d Feet per day NA Not applicable
ft2/d Square feed per day SHZ Shallow hydrogeologic zone
GM Geometric Mean T Transmissivity
gpd Gallons per day Vs Linear groundwater velocity
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TABLE 3-2:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, WESTERN INDIAN WELLS VALLEY EXCLUDING ARMITAGE FIELD OPERABLE UNIT 1,2

NAWS China Lake, California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE -- 250 -- 91 92 99 15.9 570 -- 6 -- 110 110 83.72 89.95 275.25 57.90 46.75 30.00 94.65
SULFATE -- 250 -- 87 90 97 0.2 1,740 -- 7 -- 13 140 146.59 254.61 433.20 66.91 86.75 47.58 129.25

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 -- 500 3,000 89 90 99 186 2,810 -- 48 0 820 820 643.32 515.07 1,810.00 521.10 524.50 340.00 680.00

TOTAL METALS, µg/L
ALUMINUM 1,000 200 -- 16 84 19 44.4 75,600 7 9 -- 5.6 485 NA NA NA NA NA NA NA
ARSENIC 10 -- -- 66 84 79 1.8 236 44 -- -- 1.7 11.6 25.14 37.92 80.51 11.29 11.00 4.51 30.03
BORON -- -- -- 66 68 97 110 9,650 -- -- -- 198 213 1,464.74 2,235.24 7,999.00 680.16 559.00 239.75 1,612.50
CHROMIUM 5 -- -- 33 84 39 0.28 49.3 5 -- -- 0.28 10 NA NA NA NA NA NA NA
IRON -- 300 -- 35 84 42 4 100,000 -- 15 -- 4.4 173 NA NA NA NA NA NA NA
LEAD 15 -- -- 10 84 12 0.72 69.4 1 -- -- 0.5 5 NA NA NA NA NA NA NA
MANGANESE -- 50 -- 51 84 61 0.64 2,430 -- 14 -- 0.2 15.2 62.09 272.23 159.95 7.10 8.20 1.39 29.03
MOLYBDENUM -- -- -- 67 82 82 2.2 7,830 -- -- -- 0.6 22.1 354.34 1,363.39 3,907.13 17.11 17.40 8.56 37.88

Notes:
1. Historical monitoring data are statistically summarized for 20 background monitoring wells in Indian Wells Valley, as shown on Figure 3-11.  Additional information for the majority of these wells is available in

the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003), the Background Geochemistry Study (Tetra Tech 2001), and the playa background data set (Tetra Tech 2002).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte
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TABLE 3-3:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, ARMITAGE FIELD OPERABLE UNIT 1,2

NAWS China Lake California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE -- 250 -- 41 41 100 58.1 643 -- 17 -- -- -- 256.47 146.27 484.00 217.08 171.00 159.00 348.00
SULFATE -- 250 -- 40 40 100 18.4 475 -- 2 -- -- -- 124.37 84.75 176.90 105.08 113.00 84.23 143.25

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 -- 500 3,000 33 33 100 350 1,300 -- 30 0 -- -- 790.58 259.35 1,240.00 749.79 694.00 620.00 1,010.00

TOTAL METALS, µg/L
ALUMINUM 1000 200 -- 2 6 33 15.1 2,450 1 1 -- 33.4 86.1 NA NA NA NA NA NA NA
ARSENIC 10 -- -- 4 7 57 3.4 12.5 1 -- -- 3.8 50 8.53 8.22 21.25 5.83 5.70 2.80 10.75
BORON -- -- -- 4 4 100 4,970 6,340 -- -- -- 5,690.00 587.59 6,280.00 5,666.91 5,725.00 5,375.00 6,040.00
CHROMIUM 5 -- -- 2 7 29 1.2 3.9 0 -- -- 0.9 50 NA NA NA NA NA NA NA
IRON -- 300 -- 4 16 25 32.5 2,450 -- 1 -- 9.6 25.7 NA NA NA NA NA NA NA
LEAD 15 -- -- 1 7 14 2.4 2.4 0 -- -- 1 15 NA NA NA NA NA NA NA
MANGANESE -- 50 -- 6 16 38 3.2 496 -- 3 -- 0.4 3 NA NA NA NA NA NA NA
MOLYBDENUM -- -- -- 1 6 17 13 13 -- -- -- 0.9 8.2 NA NA NA NA NA NA NA

Notes:
1. Historical monitoring data are statistically summarized for 6 background monitoring wells in the Armitage Field Operable Unit (Figure 3-11).  Additional information for the majority of these wells is available in

the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003), the Background Geochemistry Study (Tetra Tech 2001), and the playa background data set (Tetra Tech 2002).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte
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NAWS China Lake California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE 250 170 172 99 21 6,300 -- 87 -- 100 190 725.79 1,083.76 3,223.50 312.28 257.00 136.75 865.00
SULFATE 250 173 175 99 10 7,210 -- 109 -- 2,500 2,500 1,052.47 1,251.60 3,158.00 517.51 451.00 210.00 1,695.00

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 -- 500 3,000 164 167 98 360 56,000 -- 161 66 5 4,800 3,317.51 4,754.57 7,552.00 2,170.37 2,440.00 1,005.00 4,355.00

TOTAL METALS, µg/L
ALUMINUM 1000 200 -- 47 162 29 12 14,100 11 17 -- 5.6 391 NA NA NA NA NA NA NA
ARSENIC 10 -- -- 154 163 95 2.3 1,190 138 -- -- 4.7 774 229.57 284.95 925.60 87.08 97.60 29.55 349.00
BORON -- -- -- 105 105 100 340 163,000 -- -- -- -- -- 11,866.80 23,076.57 61,080.00 3,993.36 3,600.00 1,290.00 12,000.00
CHROMIUM 5 -- -- 77 163 47 0.52 148 16 -- -- 0.39 50 NA NA NA NA NA NA NA
CHROMIUM HEXAVALENT -- -- -- 1 16 6 10 10 -- -- -- 10 10 NA NA NA NA NA NA NA
IRON -- 300 -- 71 163 44 4.6 21,900 -- 21 -- 2.2 214 NA NA NA NA NA NA NA
LEAD 15 -- -- 20 163 12 0.8 37.1 2 -- -- 0.6 15 NA NA NA NA NA NA NA
MANGANESE -- 50 -- 115 162 71 0.28 1,260 -- 45 -- 0.24 96.2 62.26 152.14 267.15 9.17 13.00 2.03 58.60
MOLYBDENUM -- -- -- 147 154 95 2.8 6,880 -- -- -- 0.27 9.1 641.50 1,167.22 3,051.00 113.96 72.50 27.53 926.75

Notes:
1. Historical monitoring data are statistically summarized for 53 background monitoring wells in Indian Wells Valley (Figure 3-11).  Additional information for the majority of these wells is available in

the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003), the Background Geochemistry Study (Tetra Tech 2001), and the playa background data set (Tetra Tech 2002) and the Michelson Laboratory/Publicc Works Remedial Investigation Report (2010). 

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte

TABLE 3-4:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, EASTERN INDIAN WELLS VALLEY 1,2

1036



TABLE 3-5:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, PUBLIC WORKS AREA 1,2

NAWS China Lake, California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE -- 250 -- 24 24 100 21 238 -- 0 -- -- -- 71.91 49.61 141.40 58.75 65.00 31.68 80.53
SULFATE -- 250 -- 24 24 100 110 2,430 -- 15 -- -- -- 1,265.58 944.97 2,350.00 753.25 1,670.00 223.50 2,080.00

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 -- 500 3,000 22 22 100 360 3,690 -- 20 8 -- -- 2,150.46 1,303.36 3,638.00 1,629.70 2,820.00 644.00 3,270.00

TOTAL METALS, µg/L
ALUMINUM 1000 200 -- 3 22 14 43.2 52.1 0 -- 5.6 83.2 NA NA NA NA NA NA NA
ARSENIC 10 -- -- 21 22 95 8.6 348 19 -- -- 16.9 16.9 58.29 68.03 86.60 41.54 46.10 33.88 57.35
BORON -- -- -- 16 16 100 430 1,700 -- -- -- 1,087.88 399.18 1,625.00 1,008.05 1,245.00 725.25 1,355.00
CHROMIUM 5 -- -- 10 22 45 1.2 4 0 -- -- 0.4 4.5 1.71 1.30 3.79 1.16 1.10 0.66 2.60
IRON -- 300 -- 6 22 27 17.4 1,630 -- 1 -- 3.3 84.8 NA NA NA NA NA NA NA
LEAD 15 -- -- 3 22 14 1.1 3.5 0 -- -- 0.7 5 NA NA NA NA NA NA NA
MANGANESE -- 50 -- 20 22 91 2.6 1,260 -- 4 -- 1.3 9.4 122.59 288.53 525.90 22.04 15.95 10.13 28.18
MOLYBDENUM -- -- -- 22 22 100 44.5 1,230 -- -- -- -- -- 574.40 480.33 1,166.00 292.57 609.50 56.28 1,035.00

Notes:
1. Historical monitoring data are statistically summarized for 6 background monitoring wells in the Public Works Area, as shown on Figure 3-12.  Additional information for the majority of these wells is available in

the Michelson Laboratory/Public Works Remedial Investigation Report (2010).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte
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TABLE 3-6:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, MICHELSON LABORATORY OPERABLE UNIT 1,2

NAWS China Lake California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE 250 25 27 93 33 860 -- 9 -- 100 190 234.11 202.42 614.90 163.62 160.00 104.50 325.50
SULFATE 250 27 29 93 10 7,210 -- 22 -- 2,500 2,500 2,373.05 1,960.41 6,274.00 981.48 2,500.00 666.00 3,110.00

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 500 3,000 23 25 92 870 8,390 -- 23 14 4,600 4,800 3,702.64 2,418.99 8,004.00 2,890.83 3,560.00 1,570.00 5,020.00

TOTAL METALS, µg/L
ALUMINUM 1000 200 16 29 55 15.1 8,190 4 5 -- 20.7 253 559.10 1,633.84 2,712.00 72.59 51.50 17.80 126.50
ARSENIC 10 28 30 93 11.3 1,150 28 -- -- 23.2 774 444.76 331.39 1,076.50 271.61 403.50 170.00 633.75
BORON 21 21 100 560 39,400 -- -- -- 6,648.57 8,844.72 20,000.00 3,992.53 3,660.00 2,200.00 5,870.00
CHROMIUM 5 12 30 40 0.55 148 4 -- -- 0.39 50 NA NA NA NA NA NA NA
IRON 300 14 29 48 73.3 9,280 -- 6 -- 4.8 48.1 NA NA NA NA NA NA NA
LEAD 15 3 30 10 0.8 6.5 0 -- -- 0.7 15 NA NA NA NA NA NA NA
MANGANESE -- 50 23 29 79 3.3 947 -- 11 -- 0.34 96.2 87.85 182.20 284.60 21.57 25.10 11.00 64.00
MOLYBDENUM 24 24 100 7.8 6,880 -- -- -- -- -- 2,132.84 1,917.44 6,096.00 717.84 1,990.00 463.75 2,472.50

Notes:
1. Historical monitoring data are statistically summarized for 10 background monitoring wells in the Michelson Laboratory Operable Unit (Figure 3-13).  Additional information for the majority of these wells is available in

the Michelson Laboratory/Public Works Remedial Investigation Report (2010).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte
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TABLE 3-7:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, AREA R OPERABLE UNIT 1,2

NAWS China Lake California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 

CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE -- 250 -- 17 17 100 818 3,500 -- 17 -- -- -- 2,296.06 1,014.66 3,460.00 2,044.27 2,560.00 1,440.00 3,350.00
SULFATE -- 250 -- 16 16 100 189 901 -- 15 -- -- -- 610.75 208.91 895.75 570.45 627.00 435.25 740.50

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 3 -- 500 3,000 16 16 100 1,650 7,660 -- 16 14 -- -- 5,000.63 1,930.17 7,315.00 4,562.86 5,580.00 3,315.00 6,490.00

TOTAL METALS, µg/L
ALUMINUM 1000 200 -- 2 4 50 14.2 16.5 0 0 -- 124 143 41.05 29.94 70.08 31.92 39.25 15.93 64.38
ARSENIC 10 -- -- 4 4 100 168 360 4 -- -- -- -- 263.50 99.47 356.70 248.98 263.00 183.00 343.50
CHROMIUM HEXAVALENT -- -- -- 1 2 50 10 10 -- -- -- 10 10 7.50 3.54 9.75 7.07 7.50 6.25 8.75
IRON -- 300 -- 5 5 100 15 116 -- 0 -- -- -- 83.84 42.25 116.00 68.09 98.80 73.40 116.00
MANGANESE -- 50 -- 3 4 75 3.1 62.8 -- 2 -- 4.6 4.6 30.63 32.43 61.53 12.49 28.70 2.90 56.43
MOLYBDENUM -- -- -- 4 4 100 32.4 118 -- -- -- -- -- 75.40 46.41 117.25 63.74 75.60 36.75 114.25

Notes:
1. Historical monitoring data are statistically summarized for 17 background monitoring wells in the Area R Operable Unit (Figure 3-14).  Additional information for the majority of these wells is available in

playa background data set memorandum (Tetra Tech 2002a) and the Remedial Investigation reports for the Area R OU sites (Tetra Tech 2002b, 2005).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte
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TABLE 3-8:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, PLAYA AREAS 1,2

NAWS China Lake California

CA 
MCL

CA 
SMCL

Water 
Board 
TDS 

Criterion

Number 
of 

Detections

Number 
of 

Samples
% 

Detections
Minimum 
Detection

Maximum 
Detection

Number 
Exceeding 
CA MCL

Number 
Exceeding 
CA SMCL

Number 
Exceeding 

TDS 
Criterion

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation

95th 
Percentile

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
CHLORIDE -- 250 -- 29 29 100 290 6,300 -- 29 -- -- -- 1,527.66 1,111.71 2,734.00 1,256.34 1,320.00 1,120.00 1,600.00
SULFATE -- 250 -- 29 29 100 101 900 -- 21 -- -- -- 396.38 198.86 682.40 340.75 414.00 202.00 506.00

SOLIDS, mg/L
TOTAL DISSOLVED -- 500 3,000 31 32 97 945 11,000 -- 31 16 5 5 3,677.42 2,102.32 6,579.50 2,683.15 2,955.00 2,485.00 4,807.50

TOTAL METALS, µg/L
ALUMINUM 1000 200 -- 8 34 24 36.2 2,950 2 2 -- 5.6 391 NA NA NA NA NA NA NA
ARSENIC 10 -- -- 33 34 97 7.5 823 31 -- -- 10.4 10.4 173.27 183.52 449.30 92.43 92.20 46.60 295.50
BORON -- -- -- 29 29 100 610 38,200 -- -- -- 15,610.69 9,125.58 33,840.00 12,811.08 13,900.00 8,480.00 16,800.00
CHROMIUM 5 -- -- 16 34 47 1.3 31.6 6 -- -- 0.41 10 NA NA NA NA NA NA NA
IRON -- 300 -- 18 34 53 4.6 3,850 -- 3 -- 4.8 214 201.53 669.53 650.55 38.13 34.90 12.85 105.75
LEAD 15 -- -- 6 34 18 0.93 19.1 1 -- -- 0.7 5 NA NA NA NA NA NA NA
MANGANESE -- 50 -- 24 34 71 0.28 722 -- 6 -- 0.5 13.5 41.65 128.52 148.40 5.64 4.00 1.98 12.73
MOLYBDENUM -- -- -- 31 34 91 2.8 439 -- -- -- 1 3.6 84.88 90.07 259.65 39.70 67.90 23.78 94.48

Notes:
1. Historical monitoring data are statistically summarized for 12 Playa background monitoring wells in Indian Wells Valley (Figure 3-15).  Additional information for the majority of these wells is available in

playa background data set memorandum (Tetra Tech 2002a).

2. Analytes for which mean concentrations (or for analytes where means were not calculated, the maximum concentration) exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent
µg/L Micrograms per liter
CA California
IWV Indian Wells Valley
MCL Maximum contaminant level
mg/L Milligrams per liter
NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
RL Reporting limit
SMCL Secondary maximum contaminant level
Std. Standard
TDS Total dissolved solids

Analyte
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Technical Justification for Beneficial Use Changes Page 1 of 1 TRIE-2205-0004-0003.R1 
NAWS China Lake, California 

TABLE 3-9:  CRITERIA SUPPORTING MUN DE-DESIGNATION FOR INDIAN WELLS VALLEY  
NAWS China Lake, California 

Operable 
Unit/Area 

Water Quality Results for  
Total Dissolved Solids and Arsenic Other Analytes that Exceed MCLs 

*Sustainable 
Groundwater Quantity 

(<200 gpd) 

Public Works 

TDS Water Board Criterion = 3,000 mg/L 
TDS CA SMCL = 250 mg/L 
Arsenic CA MCL = 10 µg/L 

TDS Mean = 2150.46 mg/L 
Arsenic Mean = 58.29 µg/L 

Sulfate CA SMCL = 250 mg/L 
Manganese CA SMCL = 50 mg/L 

Sulfate Mean = 1265.58 mg/L 
Manganese Mean = 122.54 mg/L 

No  
(although very low yield 

within public works) 

Michelson 
Laboratory 

TDS Water Board Criterion = 3,000 mg/L 
TDS CA SMCL = 250 mg/L 
Arsenic CA MCL = 10 µg/L 

TDS Mean = 3,702.64 mg/L 
Arsenic Mean = 444.76 µg/L 

Sulfate CA SMCL = 250 mg/L 
Manganese CA SMCL = 50 mg/L 

Sulfate Mean = 1265.58 mg/L 
Manganese Mean = 2373.05 mg/L 

Within Limited Area, 
Otherwise No 

Area R 

TDS Water Board Criterion = 3,000 mg/L 
TDS CA SMCL = 250 mg/L 
Arsenic CA MCL = 10 µg/L 

TDS Mean = 3,702.64 mg/L 
Arsenic Mean = 444.76 µg/L 

Sulfate CA SMCL = 250 mg/L 
Chloride CA SMCL = 250 mg/L 

Sulfate Mean = 610.75 mg/L 
Chloride = 2296.06 mg/L 

Within Limited Area, 
Otherwise No 

Playa Area 

TDS Water Board Criterion = 3,000 mg/L 
TDS CA SMCL = 250 mg/L 
Arsenic CA MCL = 10 µg/L 

TDS Mean = 5000.63 mg/L 
Arsenic Mean = 263.50 µg/L 

Sulfate CA SMCL = 250 mg/L 
Chloride CA SMCL = 250 mg/L 

Sulfate Mean = 396.38 mg/L 
Chloride = 1,527.66 mg/L 

No 

Notes: 
* See Appendix C to View Analysis Results 
µg/L Micrograms per liter mg/L Milligrams per liter 
CA California MUN Municipal and domestic supply 
gpd Gallons per day SMCL Secondary Maximum Contaminant Level 
MCL Maximum contaminant level TDS Total dissolved solids 
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TABLE 3-10:  PRIMARY CONSTITUENTS AND BATS – INDIAN WELLS VALLEY 
NAWS China Lake, California 

Constituent BAT(s)1 

Maximum 
Concentration 

(mg/L or as noted) 
MCL 

(mg/L or as noted) 

Concentration After 
First Pass Through RO 

(mg/L2 or as noted) 

Concentration After 
Second Pass Through RO  

(mg/L2 or as noted) 

Arsenic 

Activated alumina 
IX 

Lime Softening 
Coagulation/Filtration 

RO 
EDR 

1,190 µg/L 10 µg/L 119 µg/L 11.9 µg/L 

Chloride3 IX 
RO 6,300 250 630 63 

Fluoride Activated alumina 
RO 30 2 3 0.3 

Sulfate3 
EDR 

IX 
RO 

7,210 250 721 72 

TDS 
RO  

(best option for 
treatment) 

56,000 1,000 5,600 560 

Notes: 
1 Feedwater water quality requirements can render RO ineffective or very inefficient.  This analysis assumes that feedwater in the study area is nominally suitable for RO without 

major conditioning or pretreatment. 
2 RO reduces most contaminants with between 85 to 95 percent efficiency (Applied Membranes Inc. 2007). For the purposes of initial screening of BATs, an average treatment 

efficiency of 90 percent was used. 
3 There is no explicit BAT for chloride or sulfate. 

µg/L Micrograms per liter mg/L Milligrams per liter 
BAT  Best available technology POU Point of use treatment (typically an under-sink filter) 
EDR Electro-dialysis reversal RO Reverse osmosis 
IX Ion exchange TDS Total dissolved solids 
MCL Maximum contaminant level (California), primary or secondary 

Source: 
UC Davis Center for Affordable Technologies for SWSs (UC Davis) 2008. 
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TABLE 3-11:  COMPARISON OF DRINKING WATER ALTERNATIVES – INDIAN WELLS VALLEY 
NAWS China Lake, California 

Alternative Effectiveness Implementability 

Minimum 
Estimated Cost 

($ per year) 

POU/POE RO 
Effective for all primary constituents.  Meets 
all MCLs.  Effectiveness is tempered by a 
byproduct of waste brine. 

Not implementable.  Relatively complex to install 
and maintain for typical homeowner.  For existing 
construction, retrofitting may prove difficult.  If 
owner is not vigilant, lapses in treatment 
effectiveness can have health effects.  Waste brine 
can only be hauled to a Class I landfill facility as a 
liquid or solid industrial waste. 

$5551 

Source Blending 

Effective if enough source water of higher 
quality is blended with water of poor quality.  
For the IWV study area, some groundwater is 
degraded enough to render this alternative 
ineffective.  May not meet all MCLs, 
depending on available sources. 

Prohibitive if another, higher quality source is not 
relatively close.  Careful water quality monitoring is 
required to ensure blended drinking water meets 
MCLs.  Negative health effects possible.  
Availability of an alternative, higher quality source 
may negate need to blend and abandonment of 
lower quality source. 

NA 

Bulk Water  
Hauling 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Contract trucking and delivery is very 
implementable.  Associated tank, feed pump, 
pressure tank, and piping may be more difficult to 
site and install. 

$4,270 

Public Water 
System 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Easy implementation at boundary of service areas 
of existing public water systems, although 
additional piping would be necessary to extend the 
service area.  At all other areas within the study 
area, connection to the nearest public water 
system would be prohibitive. 

$4601 

Notes: 
1 Representative costs.  See Appendix D for a detailed presentation of treatment costs. 
IWV  Indian Wells Valley POE  Point of entry treatment (typically a whole-house filter) 
MCL  Maximum contaminant level POU  Point of use treatment (typically an under-sink filter) 
NA Not applicable RO  Reverse osmosis 
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APPENDIX A 
NAVY  LETTER FROM M. CORNELL TO O. PACHECO, “PROPOSED AMENDMENT 
TO THE WATER QUALITY CONTROL PLAN FOR THE LAHONTAN REGION TO 
REMOVE MUNICIPAL AND DOMESTIC SUPPLY BENEFICIAL USE DESIGNATION 
FOR GROUNDWATER IN SALT WELLS VALLEY AND SHALLOW GROUNDWATER 
IN EASTERN INDIAN WELLS VALLEY.”  SEPTEMBER 11, 2009 
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September 11, 2009 

Mr. Omar Pacheco 
California Regional Water Quality Control Board 
Lahontan Region 6 
14440 Civic Drive, Suite 200 
Victorville, California  92392-2306 

Subject: Proposed Amendment to the Water Quality Control Plan for the Lahontan 
Region to Remove Municipal and Domestic Supply Beneficial Use 
Designation for Groundwater in Salt Wells Valley and Shallow Groundwater 
in Eastern Indian Wells Valley 

Dear Mr. Pacheco: 

The Department of the Navy is proposing an amendment to the Water Quality Control Plan for 
the Lahontan Region (Basin Plan) which would remove the municipal and domestic supply 
beneficial use (MUN) designation for groundwater in Salt Wells Valley (SWV) and shallow 
groundwater in eastern Indian Wells Valley (IWV). SWV and IWV are designated as California 
Department of Water Resources (DWR) Basin Numbers 6-53 and 6-54, respectively.  These 
valleys are predominantly within the boundaries of Naval Air Weapons Station (NAWS) China 
Lake (Figure 1).  The proposed amendment is based on criteria contained in State Water 
Resources Control Board (SWRCB) Resolution 88-63.  Although other beneficial use 
designations have been applied to water within IWV and SWV, this request concerns only the 
MUN designation. 

Resolution 88-63 states the following: 

“All surface and ground waters in the State are considered to be suitable, or potentially suitable 
for municipal or domestic water supply and should be so designated by the Regional Boards with 
the exception of surface and groundwater where:  

• The total dissolved solids (TDS) exceed 3,000 milligrams per liter (mg/L) 
(5,000 microSiemens per centimeter, electrical conductivity) and it is not 
reasonably expected by Regional Boards to supply a public water system, or  

• There is contamination, by natural processes that cannot reasonably be treated for 
domestic use using either Best Management Practices or best economically 
achievable treatment practices, or  

• The water source does not provide sufficient water to supply a single well capable of 
producing an average, sustained yield of 200 gallons per day.”  

Groundwater conditions in SWV and IWV are discussed below, with emphasis on those factors 
the Navy believes preclude use of groundwater in SWV and eastern IWV as suitable or 
potentially suitable sources for municipal or domestic supply. 
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SALT WELLS VALLEY 

Geology and Hydrogeology 

SWV is a structurally formed valley that covers 12 square miles east of IWV.  SWV drains 
eastward to Searles Valley and is separated from IWV by hills composed of basement-complex 
rocks.  The SWV basin is filled with Quaternary-age sedimentary deposits, consisting primarily 
of interbedded gravel, sand, and silt, with significant intervals of clay toward the center and 
eastern portions of the basin.  The sedimentary deposits range from a few feet thick at the upper 
edges of the valley to more than 400 feet under the mud flats in eastern SWV.  The sedimentary 
deposits overlie basement complex and intrusive igneous rock. 

Based on the information collected in the Basewide Hydrogeologic Characterization (BHC) 
study (Tetra Tech EM Inc. [Tetra Tech] 2003a), groundwater in SWV is unconfined in a single 
hydrologic zone and flows east toward Searles Valley.  Groundwater is typically first 
encountered at about 10 feet below ground surface (bgs) in the eastern edge of the valley and at 
about 25 feet bgs in the western part of SWV.  The alluvial fans along the southern, western, and 
northern flanks of the valley contain groundwater at depths of more than 90 feet bgs.   

Total Dissolved Solids Distribution 

Piper diagrams constructed for several wells indicate SWV groundwater chemistry is 
predominantly sodium chloride (Tetra Tech 2003a).  As illustrated on Figure 2, TDS content 
ranges from about 3,000 mg/L on the western edge of the valley to more than 39,000 mg/L 
beneath the playa in the central and eastern part of the valley.  The mean TDS concentration of 
approximately 14,000 mg/L is more than four times the 3,000 mg/L standard cited in SWRCB 
Resolution 88-63.  The TDS sample results are summarized in Table 1. 

Naturally Occurring Inorganic Constituents Relative to Applicable MCLs 

Groundwater was sampled from nine wells in SWV to obtain data on general water quality and 
metals concentration in support of the BHC study.  Four of these wells, along with an additional 
upgradient well, were used to develop background metals concentrations for comparison 
with site-specific data and for use in risk assessments at the Propulsion Laboratory Operable 
Unit (Tetra Tech 2006).  Table 1 includes a statistical summary of sample results for metals and 
other inorganic constituents for these 10 SWV wells.  As shown, mean background 
concentrations for fluoride, TDS, and arsenic exceed California maximum contaminant levels 
(MCL).  Arsenic is of particular note, as its mean background concentration of 73 micrograms 
per liter (µg/L) is approximately seven times the primary MCL.  The mean TDS concentration of 
approximately 14,000 mg/L noted previously relative to the SWRCB Resolution 88-63 standard 
is also significantly higher than the upper secondary MCL of 1,000 mg/L for municipal use.  
Arsenic data are included with the TDS concentrations on Figure 2. 
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Table 1 also indicates that mean concentrations of chloride, sulfate, iron, and manganese exceed 
applicable secondary MCLs in SWV groundwater and that other metals can occasionally exceed 
primary or secondary MCLs (aluminum, chromium, nickel, and thallium).  Treatment of SWV 
groundwater to reduce metals and attain MCLs would incur substantial cost.  High-quality 
drinking water is currently supplied to Navy operations in SWV by the Indian Wells Valley 
Water District in Ridgecrest, California.  

Historical, Current, and Potential Future Groundwater Use 

There is no information to indicate that SWV groundwater has ever been used as a source of 
domestic or municipal water.  The only known groundwater wells are monitoring wells related to 
environmental investigations.  The current land use at SWV is military–industrial, and it is 
expected that future land use will continue to be military-industrial.  Therefore, it is unlikely that 
SWV groundwater will be used as a source of drinking water in the future. 

Well Construction Requirements 

The California Department of Water Resources (DWR) has developed standard well construction 
requirements to prevent contamination of water supply wells by chemicals and biologic hazards 
related to point and nonpoint sources (DWR 1991).  The California Well Standards require that 
annular seals must extend at least 50 feet bgs for community and industrial water supply wells 
and at least 20 feet bgs for domestic, agricultural, and other types of water supply wells.  The 
depth to groundwater in SWV ranges from about 10 feet bgs in the east to 25 feet bgs in the 
west.  The thickness of the saturated sediments varies greatly, ranging from a few feet near the 
edges of the valley to more than 400 feet in the eastern portion of the valley.  Water supply wells 
cannot be installed in accordance with the California Well Standards for those areas where the 
saturated thickness is limited. 

Sustained Groundwater Yield 

Resolution 88-63 states that groundwater suitable for the MUN designation should provide 
sufficient water to supply a single well capable of producing an average, sustained yield of 
200 gallons per day.  Pumping tests have not been conducted on wells in SWV; however, well 
behavior during development indicates wells in the central and eastern portion of the valley can 
likely achieve this requirement.  Wells completed in the thin saturated interval present near the 
flanks of the basin probably would not achieve a sustained yield of 200 gallons per day. 

INDIAN WELLS VALLEY 

Geology and Hydrogeology 

IWV is located at the southwestern edge of the Basin and Range Physiographic Province and is 
bounded on all sides by mountains or hills.  The valley contains deposits of unconsolidated 
alluvium representing alluvial fan, fluvial-alluvial-deltaic, and lacustrine depositional 
environments.  As much as 6,500 feet of basin fill is present on the western edge of IWV, but the 
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average depth of basin fill is about 2,000 feet.  The present China Lake playa (Figure 3) is a 
remnant of the Pleistocene lakes fed by glacial meltwater from the Sierra Nevada.  
Plio-Pleistocene faults in IWV include the Little Lake and Airport Lake Faults Zones.   

The hydrogeology of IWV was originally described in terms of a shallow and a deep aquifer 
(Berenbrock and Martin 1991).  The shallow aquifer has subsequently been subdivided into the 
shallow hydrologic zone (SHZ) and the intermediate hydrogeologic zone (IHZ), with the deep 
aquifer now referred to as the deep hydrogeologic zone (DHZ) (Tetra Tech 2003a).  The Navy is 
requesting the MUN exemption for SHZ groundwater in the eastern portion of IWV, as shown 
on Figure 3. 

The SHZ is composed of alluvium and playa deposits, and groundwater is unconfined.  In 
general, groundwater flows from the basin margins to the China Lake playa, although a 
groundwater mound is present in the vicinity of the Main Gate of NAWS China Lake (Tetra 
Tech 2003a).  The mound is believed to be related to localized uplifting of low-permeability 
clays.  Water quality in the SHZ varies significantly from west to east, due in part to the 
interaction of the groundwater with differing sediment types ranging from alluvium in the 
western portion of the basin to fine-grained sediments in the playa region.  High evaporation 
rates also tend to concentrate cations and anions in groundwater in the vicinity of the playa.  The 
depth to groundwater in the eastern portion of IWV ranges from just a few feet near the playa to 
about 50 feet farther south.  The base of the SHZ is marked by the occurrence of low-
permeability lacustrine clays characteristic of the IHZ.  The SHZ does not occur west of the 
Little Lake fault zone where it crosses North China Lake Boulevard (between West Las Flores 
Avenue and Ridgecrest Boulevard), as evidenced by lithologic logs and monitoring well 
completion reports for private gasoline stations.  First-encountered groundwater west of the 
Little Lake fault zone occurs within the intermediate hydrogeologic zone (upper portion of the 
regional aquifer) at depths greater than 140 feet bgs, most likely as a result of widespread 
pumping (Tetra Tech 2003b).   

Total Dissolved Solids and Naturally Occurring Inorganic Constituents Relative to 
MCLs 

Multiple groundwater data sets have been developed to assess natural groundwater quality in the 
shallow aquifer of the IWV.  These data sets include the shallow wells sampled during the BHC 
(Tetra Tech 2003a), the wells sampled during the Background Geochemistry Study (Tetra Tech 
2001), a background data set for playa and near-playa conditions (Tetra Tech 2002a), and other 
miscellaneous background or upgradient wells associated with specific IR sites and operable 
units (OUs).  These data sets have been combined into a generalized data set of 39 wells to 
document conditions across the IWV, and summary statistics are presented in Table 2.  The 
mean TDS concentration from the set of 39 wells is 1,540 mg/L with concentrations lowest in 
the southwestern portion of the basin and increasing toward the east and north.  The mean 
concentration exceeds its upper secondary MCL.  Samples from several wells in the eastern IWV 
exceed the 3,000 mg/L TDS standard.  Mean concentrations of fluoride and arsenic exceed the 
primary MCLs.  Arsenic is of particular note, as its mean background concentration of 66 µg/L is 
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more than six times the MCL.  (Arsenic concentrations are included with the TDS data on 
Figure 3.)  In addition, as indicated by maximum concentration and 95 percent upper confidence 
limit values, primary or secondary MCLs can be exceeded in IWV groundwater for chloride, 
sulfate, beryllium, cadmium, chromium, iron, lead, manganese, and thallium.   

As noted previously, the data set summarized in Figure 3 and Table 2 includes low TDS and 
metals data from the central and western portions of IWV.  These data include wells associated 
with IRP Site 12 and the Airfield OU (west of the China Lake Boulevard designation line for the 
SHZ), where MCLs have been considered or applied as remedial action objectives for 
groundwater cleanup.  Restriction of the IWV data set to include only 22 wells to the east of 
these sites (Figure 3) produces significant increases in TDS and metals concentrations associated 
with the eastern IWV, which includes the China Lake playa and other playas.  Separate summary 
statistics in Table 3 for the 22 eastern IWV wells screened in the SHZ show that the mean TDS 
concentration increases from 1,540 mg/L in the full IWV data set to 2,370 mg/L in the eastern 
IWV data set, and the mean arsenic concentration rises from 66 µg/L to 107 µg/L (more than 10 
times the MCL).  In addition, the mean concentrations of chloride and sulfate increase to above 
the secondary MCLs of 500 mg/L in the eastern IWV data set.   

Effects of playa and near-playa conditions on water quality in the eastern IWV are further 
demonstrated in Figure 4 and Table 4, which present data strictly from these areas.  These data 
are restricted to the aforementioned playa background data set compiled for China Lake (Tetra 
Tech 2002a), along with comparable data from the Area R Operable Unit located near the China 
Lake playa (Tetra Tech 2002b, 2005).  Summary statistics in Table 4 indicate that the mean TDS 
concentration 3,245 mg/L in the playa areas exceeds the 3,000 mg/L standard cited in SWRCB 
Resolution 88-63, with concentrations ranging as high as 11,000 mg/L.  The mean arsenic 
concentration is more than 20 times the primary MCL at 214 µg/L, with concentrations as high 
as 540 µg/L at individual wells.   

Treatment of shallow groundwater from the eastern portion of IWV to achieve MCLs would 
incur substantial cost.  Furthermore, high-quality drinking water from the regional aquifer is 
currently produced from the southern and western portions of the IWV.  Currently the major 
producers in the IWV cooperatively plan additional production, focusing on a newly developed 
well field in the southwest corner of the IWV.  

Historical, Current, and Potential Future Groundwater Use 

There is no information to indicate that shallow groundwater from the area proposed for 
exemption has ever been used as a source of domestic or municipal water.  The only known 
groundwater wells in this area are monitoring wells related to environmental investigations.  The 
current land use at IWV within the boundaries of NAWS China Lake is military–industrial, and 
it is expected that future land use will continue to be military-industrial.  Therefore, it is highly 
unlikely that groundwater from this area will be used as a source of drinking water in the future.   
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Well Construction Requirements 

The depth to groundwater in the area proposed for exemption ranges from about 3 feet near the 
China Lake playa to about 45 feet in the Public Works Area.  However, the thickness of 
saturated sediments in the SHZ is generally less than 20 feet.  Therefore, water supply wells 
cannot be installed in accordance with the California Well Standards in this area. 

Sustained Groundwater Yield 

Aquifer test results (Tetra Tech 2008a) and use of the analytical program AQTESOLV 
(Tetra Tech 2008b) indicate that a long-term well yield of 200 gallons per day is probably 
achievable for some wells within the proposed exemption area but not sustainable for others, 
particularly those with a small saturated thickness.  For example, hydraulic testing, modeling, 
and groundwater sampling involving multiple wells in the Public Works area found that 
sustained aquifer yield above 150 gallons per day would be unlikely (Tetra Tech 2008b). 

CONCLUSION AND RECOMMENDATIONS 

The Navy proposes an amendment to the Basin Plan which would remove the MUN designation 
for groundwater in SWV and eastern IWV.  This proposal includes all of SWV and the eastern 
portion of IWV extending from China Lake Boulevard and Sandquist Road in the southern 
boundary of NAWS China Lake in the south.  A boundary of the exempted IWV zone based on 
TDS and naturally occurring metals levels is proposed on Figure 3; the western boundary runs 
northward from Township 26-South, Range 40-East, Section 21 to Township 24-South, 
Range 40-east, Section 21, and the southern boundary runs along the boundary of the base and 
California Highway 187.  Structural features of the central IWV that serve as a basis for this 
boundary include the occurrence or absence of shallow groundwater east of the Little Lake fault 
zone where it crosses China Lake Boulevard (Figure 3).  In addition, although the geology of the 
IWV is complex, the proposed boundary is also within an interpreted “transition zone” in the 
central IWV from predominantly alluvial conditions to playa sediments (Tetra Tech 2002a).   

The Navy believes that the removal of the MUN designation for SWV and IWV should receive a 
high priority as a planning topic in the triennial review of the Basin Plan because it affects the 
progress of the Navy’s Installation Restoration Program (IRP) at NAWS China Lake.  
Groundwater use designation will affect the technical approach, costs, and schedules associated 
with the cleanup of multiple IRP sites and OUs.   

  

1050



Should you have any questions about this matter, or require additional supporting information, 
please call me at (619) 532-4208. 

Sincerely, 

 

Michael J. Cornell 
Lead Remedial Project Manager 
NAWS China Lake 

cc:  James McDonald, NAWS China Lake  
Laurie Racca, California Department of Toxic Substances Control 
Others? 

Enclosures: 

1 Figure 1, NAWS China Lake Vicinity Map 
2 Figure 2, TDS and Arsenic Concentrations in Groundwater, Salt Wells Valley 
3 Figure 3, TDS and Arsenic Concentrations in Groundwater, Indian Wells Valley 
4 Figure 4, TDS and Arsenic Concentrations in Groundwater Near the China Lake Playa 
5 Table 1, Summary Statistics:  Natural Concentrations of Inorganic Constituents in 

Groundwater, Salt Wells Valley 
6 Table 2, Summary Statistics:  Natural Concentrations of Inorganic Constituents in 

Shallow Groundwater, Indian Wells Valley 
7 Table 3, Summary Statistics for Natural Concentrations of Inorganic Constituents in 

Shallow Groundwater, Eastern Indian Wells Valley 
8 Table 4, Summary Statistics for Natural Concentrations of Inorganic Constituents in 

Shallow Groundwater Near the China Lake Playa 
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Figure 2
TDS and Arsenic Concentrations in

Groundwater in the Salt Wells Valley

NAVAL AIR WEAPONS STATION CHINA LAKE
U.S. Navy, NFEC Southwest, San Diego, California
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Notes:
1. Water level elevations in feet above mean sea level,
measured for the remedial investigation at the Propulsion
Laboratory Operable Unit (Tetra Tech 2006).
2. This figure presents the maximum concentrations of
TDS and As measured in each well between 2000 and
2004 (4 to 6 sampling events per well).

Acronyms:
As - Arsenic
bgs - Below Ground Surface
mg/L - Milligrams per Liter
TDS - Total Dissolved Solids
µg/L - Micrograms per Liter

Qualifiers:
J - Estimated value
S - Method of Standard Additions
U - Not detected (value is sample reporting limit)

NAWS China Lake

Salt Wells Valley

IRP Site

Salt Wells Valley Well!A

Ground Surface Elevation Contour
(100-foot contour interval)

Intermittent or Dry Drainage

NAWS China Lake Boundary

Faults (dashed where location  
approximate, dotted where
uncertain; ball on downthrown
block)
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TDS and Arsenic Concentrations in
Groundwater in the Indian Wells Valley

NAVAL AIR WEAPONS STATION CHINA LAKE
U.S. Navy, NFEC Southwest, San Diego, California

Unimproved Road
Light Duty Road

Technical Memorandum

Groundwater Elevation Contour
(10-foot contour interval; dashed
where inferred)

State Highway

Notes:
1. Water level elevations are in feet above mean sea
level,  measured for the basewide hydrogeologic
characterization (Tetra Tech 2003).
2. This figure presents the maximum concentrations of
TDS and As measured in each well between 1992 and
2009 (1 to 10 sampling events per well).
3. The red north-south line indicates a proposed
boundary for removal of the municipal or domestic water
supply beneficial use designation from shallow
groundwater.  All shallow groundwater to the east of
this line in the Indian Wells Valley is proposed for
de-designation.

Acronyms:
As - Arsenic
bgs - Below Ground Surface
mg/L - Milligrams per Liter
TDS - Total Dissolved Solids
µg/L - Micrograms per Liter

Qualifiers:
J - Estimated value
S - Method of Standard Additions
U - Not detected (value is sample reporting limit)

NAWS China Lake

Indian Wells Valley

IRP Site

Indian Wells Valley Well!A

Ground Surface Elevation Contour
(100-foot contour interval)
Intermittent or Dry Drainage
NAWS China Lake Boundary

Faults (dashed where location  
approximate, dotted where
uncertain; ball on downthrown
block)
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Notes:
1. Water level elevations are in feet above mean sea
level,  measured for the basewide hydrogeologic
characterization (Tetra Tech 2003).
2. This figure presents the maximum concentrations of
TDS and As measured in each well between 1992 and
2009 (1 to 10 sampling events per well).
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bgs - Below Ground Surface
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Figure 4
TDS and Arsenic Concentrations in

Groundwater Near the China Lake Playa

NAVAL AIR WEAPONS STATION CHINA LAKE
U.S. Navy, NFEC Southwest, San Diego, California

2,500 0 2,500

SCALE IN FEET Technical Memorandum

NAWS China Lake

China Lake Playa

Well Screen (bgs) TDS (mg/L) As (µg/L) Sample Date
RLS15-MW01 5-15’ 6,490 360 4/13/1999
RLS15-MW02 7-12.5’ 5,900 193 4/13/1999
RLS15-MW03 7.2-17.3’ 1,960 170 4/16/1999
RLS15-MW04 5.2-10.5’ 3,560 286 4/15/1999
TT15-MW01 8.1-13.1’ 5,600 No Data 6/11/2002
VSI15-MW01 2-17’ 4,410 221 4/16/1999
VSI15-MW02 4-19’ 4,090 214 4/16/1999
VSI15-MW03 3-18’ 4,570 204 4/15/1999
VSI15-MW04 4-19’ 4,400 158 4/14/1999

Site 15/55 Wells at Area R OU

Well Screen (bgs) TDS (mg/L) As (µg/L) Sample Date
TT64-MW01 8-13’ 2,500 540 6/7/2002

Site 64 Wells at Area R OU

1056



TABLE 1:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN GROUNDWATER, SALT WELLS VALLEY 1,2

NAWS China Lake, California

CA 
MCL

CA 
SMCL

Number 
of 

Samples

Number 
of 

Detections
% 

Detections
Minimum 
Detection

Maximum 
Detection

Mininum 
RL

Maximum 
RL Mean 4

Standard 
Deviation 95% UCL

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
TOTAL ALKALINITY 55 55 100.0 59.6 3540 -- -- 1102.59 1169.87 1367.61 446.33 298.00 100.50 2215.00
BROMIDE 13 13 100.0 2.2 13.6 -- -- 6.24 3.86 8.04 5.22 4.50 3.56 8.94
CHLORIDE 500 55 55 100.0 137 15500 -- -- 5884.85 4053.62 6803.13 4473.17 4840.00 3215.00 7020.00
FLUORIDE 2 55 54 98.2 0.166 99.9 0.2 0.2 20.08 24.87 25.71 7.73 11.30 3.14 22.05
NITRATE 45 13 9 69.2 0.123 1.02 0.1 0.15 0.26 0.26 0.38 0.18 0.15 0.08 0.35
NITRATE/NITRITE (AS N) 10 42 13 31.0 0.044 2.1 0.02 0.3 NA NA NA NA NA NA NA
ORTHOPHOSPHATE 13 2 15.4 0.714 0.719 0.2 1 NA NA NA NA NA NA NA
SULFATE 500 55 55 100.0 35.8 4460 -- -- 1281.91 973.09 1502.34 872.93 1050.00 754.50 1505.00

PERCHLORATE, µg/L 6 11 1 9.1 2 2 0.2 10 NA NA NA NA NA NA NA
SOLIDS, mg/L

TOTAL DISSOLVED SOLIDS 3 1,000 55 55 100.0 924 29800 -- -- 13996.07 8683.49 15963.15 10913.01 12200.00 7580.00 21600.00
TOTAL SUSPENDED SOLIDS 55 28 50.9 5 55 5 5 10.64 12.53 13.48 6.16 5.00 2.50 13.25

TOTAL METALS, µg/L
ALUMINUM 1,000 200 55 13 23.6 37.3 1110 5.6 63.6 NA NA NA NA NA NA NA
ANTIMONY 6 55 3 5.5 2.4 4.78 1 20 NA NA NA NA NA NA NA
ARSENIC 10 55 44 80.0 4.2 443 1 9.99 72.94 91.37 93.64 30.23 52.30 9.70 81.55
BARIUM 1,000 55 55 100.0 4.5 140 -- -- 48.36 38.71 57.12 35.00 34.90 21.05 61.85
BERYLLIUM 4 55 0 0.0 -- -- 0.081 1 NA NA NA NA NA NA NA
BORON 44 44 100.0 2620 189000 -- -- 59744.09 53692.15 73342.68 32244.76 47000.00 13575.00 86400.00
CADMIUM 5 55 13 23.6 0.61 2.4 0.21 3.1 NA NA NA NA NA NA NA
CALCIUM 55 52 94.5 975 961000 945 1010 237310.97 279928.10 300723.41 37351.15 185000.00 3030.00 431500.00
CHROMIUM 50 55 15 27.3 2.6 60 0.86 5 NA NA NA NA NA NA NA
COBALT 35 1 2.9 3 3 0.46 7.4 NA NA NA NA NA NA NA
COPPER 1,000 55 5 9.1 3.1 12.6 0.8 6 NA NA NA NA NA NA NA
IRON 300 55 47 85.5 14.6 5450 8.6 65 640.23 1097.43 888.83 161.03 152.00 32.05 596.00
LEAD 15 55 1 1.8 9 9 0.7 7 NA NA NA NA NA NA NA
MAGNESIUM 55 52 94.5 181 137000 144 230 24673.00 38942.26 33494.64 6161.43 9300.00 2565.00 20350.00
MANGANESE 50 55 51 92.7 2 750 3 13.2 154.53 214.08 203.03 35.78 19.30 8.70 289.00
MERCURY 2 55 10 18.2 0.05 0.14 0.019 0.15 NA NA NA NA NA NA NA
MOLYBDENUM 53 50 94.3 31.2 166 15.9 50.1 77.43 38.34 86.28 67.39 77.70 47.10 98.60
NICKEL 100 55 21 38.2 2.6 251 0.79 16 NA NA NA NA NA NA NA
POTASSIUM 55 55 100.0 3280 287000 -- -- 66417.82 70353.97 82355.18 44872.48 38200.00 27350.00 71650.00
SELENIUM 50 55 5 9.1 2.9 6.9 1 10 NA NA NA NA NA NA NA
SILICON 31 31 100.0 628 55700 -- -- 19746.03 14946.02 24255.80 12947.48 20400.00 7655.00 27100.00
SILVER 100 55 0 0.0 -- -- 0.42 7 NA NA NA NA NA NA NA
SODIUM 55 55 100.0 279000 10400000 -- -- 4765527.27 3110951.56 5470254.72 ###### ########### ########### ###########
THALLIUM 2 55 3 5.5 1.6 5.52 1 7.1 NA NA NA NA NA NA NA
VANADIUM 55 23 41.8 6.7 26.1 0.38 5 NA NA NA NA NA NA NA
ZINC 5,000 55 16 29.1 1 429 0.5 36.3 NA NA NA NA NA NA NA

Notes:
1. Historical monitoring data are statistically summarized for 10 background monitoring wells in Salt Wells Valley:  MK08-MW01, TTSWV-MW01 through TTSWV-MW07, TTSWV-MW09, and TTSWV-MW10.  Additional information concerning these wells 

is available in the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003) and the Remedial Investigation Report for the Propulsion Laboratory Operable Unit (Tetra Tech 2006).

2. Analytes for which mean SWV concentrations exceed applicable California MCLs are shown in boldface type.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent NA Not applicable; summary statistics were not calculated for analytes with percent detection less than 50%. 
µg/L Micrograms per liter Q25 First quartile (25th percentile concentration)
95% UCL 95% upper confidence limit of the mean Q75 Third quartile (75th percentile concentration)
CA California RL Reporting limit
MCL Maximum contaminant level SMCL Secondary maximum contaminant level
mg/L Milligrams per liter SWV Salt Wells Valley

TDS Total dissolved solids

Analyte

1057



TABLE 2:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, INDIAN WELLS VALLEY 1,2

NAWS China Lake, California

Analyte
CA 

MCL CA SMCL

Number 
of 

Samples
Number of 
Detections % Detections

Minimum 
Detection

Maximum 
Detection

Minimum 
RL

Maximum 
RL Mean 4

Standard 
Deviation 95% UCL

Geometric 
Mean Median Q25 Q75

ANIONS, mg/L
TOTAL ALKALINITY 155 154 99.35 71.1 1560 340 340 290.53 318.91 333.57 214.08 192.00 131.00 280.00
BROMIDE 107 62 57.94 0.1 40 0.1 1000 18.17 72.67 29.98 1.36 1.40 0.23 6.50
CHLORIDE 500 178 177 99.44 15.9 6300 110 110 408.16 762.51 504.18 144.98 121.00 48.10 364.75
FLUORIDE 2 156 113 72.44 0.2 22.5 0.5 200 3.63 10.13 5.00 1.51 1.19 0.81 2.50
NITRATE 45 117 55 47.01 0.13 14.1 0.05 100 NA NA NA NA NA NA NA
NITRATE/NITRITE (AS N) 10 55 29 52.73 0.06 3.3 0.02 0.4 0.36 0.58 0.50 0.14 0.10 0.04 0.50
ORTHOPHOSPHATE 56 18 32.14 0.03 12.5 0.05 100 NA NA NA NA NA NA NA
SULFATE 500 178 174 97.75 0.2 2350 13 140 344.12 538.37 411.91 142.64 152.00 80.35 310.25

PERCHLORATE, µg/L 6 18 0 0.00 -- -- 4 100 NA NA NA NA NA NA NA
SOLIDS, mg/L

TOTAL DISSOLVED SOLIDS 3 1000 175 173 98.86 186 11000 820 820 1538.98 1655.44 1749.22 982.23 791.00 520.00 2385.00
TOTAL SUSPENDED SOLIDS 158 33 20.89 3 3220 4 10 NA NA NA NA NA NA NA

TOTAL METALS, µg/L
ALUMINUM 1000 200 173 32 18.50 15.1 75600 5.6 485 NA NA NA NA NA NA NA
ANTIMONY 6 173 11 6.36 0.94 3.2 0.7 60 NA NA NA NA NA NA NA
ARSENIC 10 173 149 86.13 2.2 500 1.7 16.9 65.83 92.69 77.67 25.83 34.60 7.50 75.50
BARIUM 1000 173 161 93.06 1.8 516 0.47 37 37.81 53.37 44.63 20.33 23.70 10.90 39.70
BERYLLIUM 4 173 2 1.16 1.3 5.4 0.081 5 NA NA NA NA NA NA NA
BORON 143 142 99.30 110 38200 213 213 4483.74 7213.58 5497.16 1525.27 1260.00 458.00 6620.00
CADMIUM 5 173 20 11.56 0.24 6.1 0.12 5 NA NA NA NA NA NA NA
CALCIUM 173 171 98.84 746 598000 55600 56600 98073.71 140968.04 116079.28 39441.33 40800.00 24400.00 79700.00
CHROMIUM 50 173 68 39.31 0.24 148 0.28 10 NA NA NA NA NA NA NA
COBALT 149 7 4.70 0.34 41.9 0.25 10 NA NA NA NA NA NA NA
COPPER 1000 173 24 13.87 0.89 203 0.35 10.2 NA NA NA NA NA NA NA
IRON 300 175 68 38.86 4.6 100000 3.3 214 NA NA NA NA NA NA NA
LEAD 15 173 16 9.25 0.72 69.4 0.6 5 NA NA NA NA NA NA NA
MAGNESIUM 173 168 97.11 127 182000 39.8 626 30491.60 44741.97 36206.40 10857.62 13400.00 5880.00 26600.00
MANGANESE 50 175 114 65.14 0.28 2430 0.24 15.2 40.23 196.76 65.22 5.88 6.90 1.53 20.95
MERCURY 2 173 19 10.98 0.05 0.17 0.015 0.46 NA NA NA NA NA NA NA
MOLYBDENUM 172 149 86.63 2.2 1230 0.6 21.3 109.27 242.35 140.32 26.32 31.35 12.10 67.48
NICKEL 100 173 54 31.21 0.58 109 0.3 16 NA NA NA NA NA NA NA
POTASSIUM 173 173 100.00 2210 94300 -- -- 18005.55 14614.83 19872.27 13822.73 11800.00 8590.00 22900.00
SELENIUM 173 71 41.04 1.3 26.6 1 20 NA NA NA NA NA NA NA
SILICA 83 83 100.00 25200 78600 -- -- 50424.10 11118.61 52474.41 49150.31 49200.00 44550.00 57550.00
SILICON 138 138 100.00 3890 121000 -- -- 27978.19 14641.41 30072.07 25541.90 25300.00 21300.00 28975.00
SILVER 100 173 3 1.73 0.22 0.8 0.15 10 NA NA NA NA NA NA NA
SODIUM 173 173 100.00 27500 4810000 -- -- 380422.54 668876.59 465856.84 181953.76 147000.00 90100.00 300000.00
THALLIUM 2 173 4 2.31 1.2 3.8 0.004 13.4 NA NA NA NA NA NA NA
VANADIUM 173 95 54.91 0.87 243 0.38 15.6 14.71 32.30 18.83 4.78 4.70 1.90 13.80
ZINC 5000 173 29 16.76 0.95 959 0.36 24.8 NA NA NA NA NA NA NA

Notes:
1. Historical monitoring data are statistically summarized for 39 background monitoring wells in Indian Wells Valley as shown on Figure 3.  Additional information for the majority of these wells is available in

the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003), the Background Geochemistry Study (Tetra Tech 2001), and the playa background data set (Tetra Tech 2002).

2. Analytes for which mean iWV concentrations exceed applicable California MCLs are shown in boldface type.  Maximum detections and 95% UCL concentrations exceed MCLs
for numerous other analytes.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent NA Not applicable; summary statistics were not calculated for analytes with percent detection less than 50%. 
µg/L Micrograms per liter Q25 First quartile (25th percentile concentration)
95% UCL 95% upper confidence limit of the mean Q75 Third quartile (75th percentile concentration)
CA California RL Reporting limit
MCL Maximum contaminant level SMCL Secondary maximum contaminant level
mg/L Milligrams per liter SWV Salt Wells Valley

TDS Total dissolved solids
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TABLE 3:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN SHALLOW GROUNDWATER, EASTERN INDIAN WELLS VALLEY 1,2

NAWS China Lake, California

Analyte
CA 

MCL
CA 

SMCL

Number 
of 

Samples

Number 
of 

Detections % Detections
Minimum 
Detection

Maximum 
Detection

Mininum 
RL

Maximum 
RL Mean 4

Standard 
Deviation 95% UCL

Geometric 
Mean Median

ANIONS, mg/L
TOTAL ALKALINITY 73 73 100.00 83.00 1560.00 -- -- 396.68 436.27 482.46 254.18 222
BROMIDE 45 22 48.89 0.26 10.00 1.00 1000.00 NA NA NA NA NA
CHLORIDE 92 92 100.00 21.00 6300.00 -- -- 674.87 982.24 846.91 274.08 223
FLUORIDE 2 82 53 64.63 0.20 22.50 1.00 200.00 5.80 13.62 8.32 2.15 1.7
NITRATE 45 47 19 40.43 0.30 1.70 0.10 100.00 NA NA NA NA NA
NITRATE/NITRITE (AS N) 10 41 23 56.10 0.20 3.30 0.04 0.40 0.40 0.59 0.56 0.17 0.2
ORTHOPHOSPHATE 34 13 38.24 0.03 0.77 0.05 100.00 NA NA NA NA NA
SULFATE 94 93 98.94 10.00 2350.00 130.00 130.00 558.93 668.75 674.81 296.17 247.5

PERCHLORATE, µg/L 6 16 0 0.00 -- -- 4.00 100.00 14.25 13.26 19.82 8.70 10
SOLIDS, mg/L

TOTAL DISSOLVED SOLIDS 1000 93 93 100.00 360.00 11000.00 -- -- 2370.14 1893.04 2699.92 1751.22 1970
TOTAL SUSPENDED SOLIDS 85 13 15.29 3.00 63.00 4.00 10.00 6.02 12.40 8.28 3.15 2.5

TOTAL METALS, µg/L
ALUMINUM 1000 200 93 18 19.35 15.10 2950.00 5.60 391.00 NA NA NA NA NA
ANTIMONY 6 93 8 8.60 2.40 3.20 0.70 42.00 NA NA NA NA NA
ARSENIC 10 93 89 95.70 5.00 500.00 6.70 16.90 106.79 109.81 125.92 59.66 67.2
BARIUM 1000 93 88 94.62 4.10 136.00 5.40 18.20 36.96 31.12 42.38 25.31 33.15
BERYLLIUM 4 93 0 0.00 -- -- 0.08 1.00 NA NA NA NA NA
BORON 70 70 100.00 340.00 38200.00 -- -- 7385.86 9193.50 9231.90 3032.11 1430
CADMIUM 5 93 15 16.13 0.24 6.10 0.20 5.00 NA NA NA NA NA
CALCIUM 93 93 100.00 746.00 598000.00 -- -- 136885.51 173370.80 167088.07 42220.87 69500
CHROMIUM 50 93 39 41.94 0.76 148.00 0.40 9.00 NA NA NA NA NA
COBALT 75 4 5.33 0.34 4.50 0.25 9.00 NA NA NA NA NA
COPPER 1000 93 15 16.13 0.94 13.60 0.35 10.20 NA NA NA NA NA
IRON 300 93 39 41.94 4.60 3850.00 3.30 214.00 NA NA NA NA NA
LEAD 15 93 8 8.60 0.90 7.70 0.70 5.00 NA NA NA NA NA
MAGNESIUM 93 88 94.62 127.00 182000.00 39.80 626.00 41331.79 56933.83 51250.12 9503.40 12600
MANGANESE 50 93 70 75.27 0.28 722.00 0.25 10.50 28.85 80.36 42.85 6.34 5.08
MERCURY 2 93 14 15.05 0.05 0.16 0.02 0.29 NA NA NA NA NA
MOLYBDENUM 93 89 95.70 2.80 1230.00 1.00 3.60 185.22 310.26 239.27 59.25 66.3
NICKEL 100 93 31 33.33 0.58 109.00 0.39 16.00 NA NA NA NA NA
POTASSIUM 93 93 100.00 5060.00 94300.00 -- -- 23256.02 17376.31 26283.11 17925.81 13900
SELENIUM 50 93 44 47.31 1.30 26.60 1.00 14.50 NA NA NA NA NA
SILICA 31 31 100.00 30400.00 78600.00 -- -- 54322.58 12287.17 58030.07 52976.14 52800
SILICON 69 69 100.00 3890.00 79000.00 -- -- 29354.93 13759.55 32137.77 26703.76 26800
SILVER 100 93 1 1.08 0.53 0.53 0.15 7.00 NA NA NA NA NA
SODIUM 93 93 100.00 99500.00 4810000.00 -- -- 621037.63 840905.41 767529.99 348505.38 291500
THALLIUM 2 93 3 3.23 1.80 3.80 0.00 13.40 NA NA NA NA NA
VANADIUM 93 54 58.06 0.87 243.00 0.38 15.60 18.43 34.81 24.49 6.79 7.7
ZINC 5000 93 18 19.35 0.95 279.00 0.36 24.80 NA NA NA NA NA

Notes:
1. Historical monitoring data are statistically summarized for 22 background monitoring wells in Indian Wells Valley, as shown on Figure 3.  Additional information for the majority of these wells is available in

the Basewide Hydrogeologic Characterization Report (Tetra Tech 2003), the Background Geochemistry Study (Tetra Tech 2001), and the playa background data set (Tetra Tech 2002).

2. Analytes for which mean iWV concentrations exceed applicable California MCLs are shown in boldface type.  Maximum detections and 95% UCL concentrations exceed MCLs for numerous other analytes.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent mg/L Milligrams per liter
µg/L Micrograms per liter Min. Minimum
95% UCL 95% upper confidence limit of the mean NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
CA California RL Reporting limit
Geo. Geometric SMCL Secondary maximum contaminant level
IWV Indian Wells Valley Std. Standard
Max. Maximum TDS Total dissolved solids
MCL Maximum contaminant level
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TABLE 4:  SUMMARY STATISTICS FOR NATURAL CONCENTRATIONS OF INORGANIC CONSTITUENTS IN PLAYA AREAS, INCLUDING THE AREA R OPERABLE UNIT, EASTERN INDIAN WELLS VALLEY 1,2

NAWS China Lake California

CA MCL CA SMCL
Number of 
Samples

Number of 
Detections % Detections Min. Detection Max. Detection Min. RL Max RL Mean Std. Deviation 95% UCL Geo. Mean Median

ANIONS, mg/L
TOTAL ALKALINITY 29 29 100.00 144 1560 612.07 542.51 781.32 433.30 332.00
BROMIDE 27 6 22.22 1.9 3.8 1 1000 NA NA NA NA NA
CHLORIDE 500 36 36 100.00 140 6300 1437.58 1245.78 1786.40 934.74 1315.00
FLUORIDE 2 34 13 38.24 1.6 30 2 200 NA NA NA NA NA
IODIDE 45 16 0 0.00 2 2 NA NA NA NA NA
NITRATE/NITRITE (AS N) 10 11 7 63.64 0.058 3.3 0.04 0.08 0.70 1.01 1.21 0.19 0.11
ORTHOPHOSPHATE 24 5 20.83 0.03 0.34 0.05 100 NA NA NA NA NA
SULFATE 500 37 36 97.30 10 900 130 130 355.28 245.19 423.00 231.60 400.00

SOLIDS, mg/L
TOTAL DISSOLVED SOLIDS 1000 38 38 100.00 870 11000 3244.95 2240.72 3855.61 2523.70 2550.00
TOTAL SUSPENDED SOLIDS 21 3 14.29 5 58 4 5 NA NA NA NA NA

TOTAL METALS, µg/L
ALUMINUM 1000 200 38 9 23.68 15.1 2950 5.6 391 NA NA NA NA NA
ANTIMONY 6 38 3 7.89 2.4 3.2 0.7 42 NA NA NA NA NA
ARSENIC 10 38 37 97.37 7.5 540 10.4 10.4 214.09 129.41 249.36 154.97 174.00
BARIUM 1000 38 38 100.00 6.1 167 59.06 37.28 69.22 48.26 43.80
BERYLLIUM 4 38 0 0.00 0.081 1 NA NA NA NA NA
BORON 16 16 100.00 1900 38200 11695.00 8524.45 15275.27 8886.41 12050.00
CADMIUM 5 38 11 28.95 0.48 7.3 0.2 5 NA NA NA NA NA
CALCIUM 38 38 100.00 746 172000 53505.58 49294.26 66939.84 21304.89 40300.00
CHROMIUM 50 38 15 39.47 0.76 148 0.41 9 NA NA NA NA NA
COBALT 36 5 13.89 0.34 4.5 0.25 9 NA NA NA NA NA
COPPER 1000 38 5 13.16 0.94 13.6 0.35 10.2 NA NA NA NA NA
IRON 300 40 16 40.00 31 3850 5 214 NA NA NA NA NA
LEAD 15 38 5 13.16 0.9 2.4 0.7 5 NA NA NA NA NA
MAGNESIUM 38 34 89.47 127 87500 39.8 289 15707.21 19577.52 21042.71 4665.94 10300.00
MANGANESE 50 38 22 57.89 0.28 89.4 0.25 10.5 20.26 25.28 27.15 4.85 5.25
MERCURY 2 38 5 13.16 0.04 0.14 0.097 0.2 NA NA NA NA NA
MOLYBDENUM 38 35 92.11 2.8 160 1 1.9 62.52 41.58 73.85 36.56 70.20
NICKEL 100 38 15 39.47 0.58 109 0.62 16 NA NA NA NA NA
POTASSIUM 38 37 97.37 5060 94300 42300 42300 34093.68 22550.61 40239.45 26126.52 25300.00
SELENIUM 50 38 13 34.21 2.1 21.7 1 14.5 NA NA NA NA NA
SILICA 12 12 100.00 30400 78600 58550.00 17456.00 67015.71 55846.37 60650.00
SILICON 19 19 100.00 3890 36800 24741.58 8791.04 28129.81 22546.07 26300.00
SILVER 100 38 1 2.63 0.53 0.53 0.15 7 NA NA NA NA NA
SODIUM 38 38 100.00 195000 4810000 1178921.05 1013565.06 1455149.95 844347.47 816000.00
THALLIUM 2 38 2 5.26 3.6 3.8 1 8.5 NA NA NA NA NA
VANADIUM 38 22 57.89 0.87 243 0.7 8 28.83 51.42 42.84 6.70 4.00
ZINC 5000 38 8 21.05 0.95 279 0.9 24.7 NA NA NA NA NA

Notes:
1. Historical monitoring data are statistically summarized for 10 Playa background monitoring wells in Indian Wells Valley along with 9 wells from the Area R Operable Unit (Figure 4).  Additional information for the majority of these wells is available in

playa background data set memorandum (Tetra Tech 2002a) and the Remedial Investigation reports for the Area R OU sites (Tetra Tech 2002b, 2005).

2. Analytes for which mean concentrations exceed applicable California MCLs are shown in boldface type.  Maximum detections and 95% UCL concentrations that exceed MCLs are also highlighted in boldface.

3. State Water Resources Control Board Resolution 88-63 specifies an upper limit of 3,000 mg/L TDS for waters that are suitable as "municipal and domestic supply."

4. In the calculation of means and other summary statistics, proxy values of one-half the RL were used for non-detections.

% Percent mg/L Milligrams per liter
µg/L Micrograms per liter Min. Minimum
95% UCL 95% upper confidence limit of the mean NA Not applicable; summary statistics are calculated only for analytes with percent detections greater than 50%.
CA California RL Reporting limit
Geo. Geometric SMCL Secondary maximum contaminant level
IWV Indian Wells Valley Std. Standard
Max. Maximum TDS Total dissolved solids
MCL Maximum contaminant level

Analyte
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APPENDIX B 
WATER BOARD LETTER FROM L. KEMPER, WATER BOARD, TO M. CORNELL, 
NAVY.  “REQUEST FOR ADDITIONAL INFORMATION ON THE NAVY’S 
PROPOSED AMENDMENT TO REMOVE MUNICIPAL AND DOMESTIC SUPPLY 
BENEFICIAL USE DESIGNATION FOR GROUNDWATER IN SALT WELLS VALLEY 
AND SHALLOW GROUNDWATER IN EASTERN INDIAN WELLS VALLEY, NAVAL 
AIR WEAPONS STATION, CHINA LAKE, KERN COUNTY.”  AUGUST 31, 2011 

Includes Navy Response Letter from Mr. Si Le,  
Naval Facilities Engineering Command Southwest, to Ms. Lauri Kemper,  

California Regional Water Quality Control Board, Lahontan Region 6, December 7, 2011 
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APPENDIX C 
CALCULATIONS IN SUPPORT OF GROUNDWATER SUSTAINABILITY ANALYSIS 

Groundwater Storage Calculations 

• Groundwater Storage in Eastern Indian Wells Valley De-designation Area 

• Groundwater Storage in Salt Wells Valley De-designation Area 

Discharge Calculations 

• Lark Seep Discharge Rate Estimate 

• G-1 Channel Discharge Rate Estimate 

• G-1 Seep Discharge Rate Estimate 
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APPENDIX-C – Groundwater Storage Calculations 

Objective:  Estimation of Groundwater Storage in Eastern Indian Wells Valley and Salt Wells 
Valley Proposed De-designation Areas.   

Assumptions:  Porosity = 0.30 and 8.56 is representative of the Geometric Mean (GM) of the 
saturated SHZ thickness. 

Methodology:  The two calculations differ in that the estimate for the Indian Wells Valley 
includes only the Shallow Hydrologic Zone (SHZ) within the de-designation area.  The estimate 
for the Salt Wells Valley is for all groundwater in the Salt Wells Valley that is within the 
de-designation area irrespective of zone.  Also, the Salt Wells Valley estimation of groundwater 
storage was obtained via comparison of ratios.  

GROUNDWATER STORAGE IN EASTERN INDIAN WELLS VALLEY DE-DESIGNATION AREA 

Total Area of Indian Wells Valley = 161,713 acres (ac) 

Area of De-designation = 55,820.58 ac 

Total Volume of Groundwater Storage in Indian Wells Valley is less than or 
equal to 2,050,000 acre-feet (ac-ft) (Bean, 1989) 

Geometric Mean of Saturated Thickness of Shallow Hydrologic Zone in 
De-designation Area = 8.56 feet (ft) 

Porosity = 0.30 

55,820.58 ac x 8.56 ft = 477,824.1648 ac-ft 

477,824.1648 ac-ft x .30 = 143,347.25 ac-ft 

GROUNDWATER STORAGE IN SALT WELLS VALLEY DE-DESIGNATION AREA 

Total Area of Salt Wells Valley = 29,500 ac 

Area of De-designation = 16,699 ac 

Total Volume of Groundwater Storage in Salt Wells Valley = 320,000 ac-ft 
(DWR 1975) 

29,500 ac/16,999 ac = 320,000 af/x 

29,500 (x) = 16,999 (320,000) 

x = 5,439,680,000/29,500 

x = 184,396 ac-ft   
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APPENDIX C – Discharge Calculations 

Objective:  Estimation of Groundwater Discharge Rate to Lark Seep, G-1 Channel, and G-1 
Seep in Eastern Indian Wells Valley.  

Assumptions:  Seepage to the entire area of each seep/channel was assumed and 
evapotranspiration was not taken into account. Also, hydraulic conductivity (K) of the 
seep/channel sediments was assumed to be 1 x 10-5 centimeters per second (c/s) or 0.0283 feet 
per day (ft/d) (average K for fine silts). Porosity is assumed 0.30. 

Methodology:  Solved the Darcy Equation. Used following two Calculators for conversions:  
(http://www.ajdesigner.com/phpdarcyslaw/darcys_law_equation_flow_rate.php and 
http://www.csgnetwork.com/csgflowrateconv.html). 

LARK SEEP DISCHARGE RATE ESTIMATE 

Total Area of Lark Seep = 4.48 ac 

Porosity = 0.30 

K= 1 x 10-5 c/s or 0.0283 ft/d 

Flow Rate = Q = 1.8129 cubic centimeters per second (c3/s)  

Q = 0.000001812 cubic meters per second (m3/s) 

Q = 0.0001269 ac-ft/d 

G-1 CHANNEL DISCHARGE RATE ESTIMATE 

Total Area of G-1 Channel = 2.34 ac 

Porosity = 0.30 

K= 1 x 10-5 c/s or 0.0283 ft/d 

Flow Rate = Q = 0.9469 c3/s  

Q = 0.00000094 m3/s 

Q = 0.00006584 ac-ft/d 

G-1 SEEP DISCHARGE RATE ESTIMATE 

Total Area of G-1 Seep = 77.94 ac 

Porosity = 0.30 

K= 1 x 10-5 c/s or 0.0283 ft/d  

Flow Rate = Q = 31.5413 c3/s  

Q = .00003154 m3/s 

Q = 0.002209 ac-ft/day 
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Technical Justification for Beneficial Use Changes C-3 
NAWS China Lake, California 
 

APPENDIX C – AQTESOLV Plots 

INTRODUCTION AND METHOD OF PUMPING RATE ANALYSIS 

This appendix summarizes the technical approach and limitations of a pumping rate/drawdown 

analysis that was conducted to determine whether any wells completed in the shallow 

hydrogeologic zone (SHZ) in the area of proposed for municipal and domestic use (MUN) de-

designation are capable of sustaining a pumping rate of 200 gallon per day (gpd).  The analytical 

model AQTESOLV was used in the analysis.  Site specific data from wells located at the Public 

Works and Michelson Laboratory Operable Unit (OU), Area R OU, and within the China Lake 

playa area were used in the analysis. 

Constants in the simulation included: 

 Pumping rate of 0.14 gallons per minute (gpm) (200 gallons per day [gpd]) 

 Ratio of vertical to horizontal hydraulic conductivity (Kv/Kh) of 0.3 

 Well radius  of 0.16 foot (2 inches) 

Site-specific variable input parameters for the AQTESOLV simulations included saturated 

thickness (b), hydraulic conductivity (K), and transmissivity (T) that were obtained from previous 

investigations at Naval Air Weapons Station (NAWS) China Lake.  A total of 14 wells were used 

in the analysis.  Input data and graphical results are shown in the attached table and figures.  

Results indicate that while there are limited areas of each of the OUs that cannot sustain a 200 gpd 

pumping rate, the majority of wells in each area are capable of yielding over 200 gpd.  Specifically, 

the wells tested that are within the Public Works Compound (TT70-MW01, TT70-MW02, and 

TT71-MW01) have relatively low sustained yields.  Wells located near Site 72 and near the playa 

or where saturated thickness of the SHZ is thin (< 3 feet) or nonexistent generally have yields less 

than 200 gpd or slightly above 200 gpd.  Transmissivities of the saturated units ranged from 1.5 to 

1043 ft2/d.  Freeze and Cherry (1979), state that productive aquifers have transmissivities greater 

than 1670 ft2/d.  

LIMITATIONS 

The accuracy of these results have been affected by the following factors: 

 Homogenous, isotropic conditions are assumed in the AQTESOLV calculations; 

localized heterogeneities within the SHZ can’t be accounted for by AQTESOLV 

 Most of the hydraulic conductivity (K) estimates were obtained from slug tests. 

While slug tests may provide an inexpensive, efficient way of obtaining a K 

estimate, the results are often biased by localized conditions directly around the well 

screen. 
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Technical Justification for Beneficial Use Changes C-4 
NAWS China Lake, California 
 

Some of the data that have been most useful in this analysis are results of specific capacity tests 

in the vicinity of the Public Works Operable Unit and micro purge records obtained during 

sampling.  
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TABLE C-1:  SUMMARY OF AQTESOLV ANALYSIS RESULTS 

NAWS China Lake, California

Operable Unit or Area/

Zone Tested/Test Type Date Well/Borehole ID K ft/d

b 

(Saturated Thickness)

T 

(ft
2
/d) Kv/Kh rc Pumping Rate

Drawdown After 1 

Day 

(ft)

1
Sustained Yield 

> 200 gpd 

(yes/no)

Public Works OU

SHZ 

Phase I RI Specific Capcity 
Testing 1999 MK69-MW01 4 28 112 0.3 0.16 0.14 gpm (200 gpd) 0.5 yes

Phase I RI Specific Capcity 
Testing 1999 JMM31-MW01 11 12 132 0.3 0.16 0.14 gpm (200 gpd) 0.15 yes

ML/PW OU RI Slug Testing Dec-02 TT70-MW01 1.64 4 6.6 0.3 0.16 0.14/0.35 gpm 1.6/4 yes
ML/PW OU RI Slug Testing Dec-02 TT70-MW02 2.39 4 9.6 0.3 0.16 0.14/0.50 gpm 1.2/4 yes
ML/PW OU RI Slug Testing Dec-02 TT71-MW01 3.01 4 12 0.3 0.16 0.14 gpm (200 gpd) 0.95 yes

Michelson Laboratory OU

SHZ 

ML OU RI Slug Testing Dec-02 TT07-MW01 2.17 0.71 1.5 0.3 0.16 0.14 gpm (200 gpd) 0.7 no
ML OU RI Slug Testing Dec-02 TT07-MW02 34.6 2.11 73 0.3 0.16 0.14 gpm (200 gpd) 0.7 yes
ML OU RI Slug Testing Dec-02 TT33-MW01 7.34 9.37 69 0.3 0.16 0.14 gpm (200 gpd) 0.21 yes
Michelson Laboratory  OU

Area R  OU 

SHZ

Lower Range of Values 
(Area R RI) 2002 NA 2 1 2 0.3 0.16 0.14 gpm (200 gpd) 1 no

Upper Range of Values 
(Area R RI) 2002 NA 37.0 5 185 0.16 0.14 gpm (200 gpd) 0.17 yes

Playa Area

SHZ

BHC Phase II Investigation 
Slug Testing 2001 TTIWV-MW9 2.44 22 54 0.16 0.14 gpm (200 gpd) 0.22 yes

BHC Phase II Investigation 
Slug Testing 2001 TTIWV-MW12 65.2 16 1043 0.16 0.14 gpm (200 gpd) 0.02 yes

BHC Phase II Investigation 
Slug Testing 2001 TTIWV-MW13 2.83 19.5 55 0.16 0.14 gpm (200 gpd) 0.28 yes

BHC Phase II Investigation 
Slug Testing 2001 TTIWV-MW14 14.2 22 312 0.16 0.14 gpm (200 gpd) 0.05 yes

Notes:
Area R RI Area R Operable Unit Remedial Investigation Kv/Kh Hydraulic Conductivity Anisotropy Ratio
b ML/PW OU RI Michaelson Laboratory/Public Works Operable Unit Phase II Remedial Investigation
BHC Basewide Hydrogeologic Characterization rc Inside radius of Well Casing  
ft/d Feet per day SHZ Shallow hydrogeologic zone
gpd Gallons per

day
T Transmissivity

K Hydraulic Conductivity

Aquifer thickness

2003 Annual Fence Line Groundwater Monitoring Report Page 1 of 1 DT 123-01.16
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Figure C-1 

Public Works Operable Unit Pumping Rate Assessment 

Well MK69-MW01 
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Figure C-2 

Public Works Operable Unit Pumping Rate Assessment 

Well JMM01-MW01 
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Figure C-3 

Public Works Operable Unit Pumping Rate Assessment 

Well TT70-MW01 
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Figure C-4 

Public Works Operable Unit Pumping Rate Assessment 

Well TT70-MW02 
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Figure C-5 

Public Works Operable Unit Pumping Rate Assessment 

Well TT71-MW01 
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Figure C-6 

Michelson Laboratory Operable Unit Pumping Rate Assessment 

Well TT07-MW01 
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Figure C-7 

Michelson Laboratory Operable Unit Pumping Rate Assessment 

Well TT07-MW02 
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Figure C-8 

Michelson Laboratoy Operable Unit Pumping Rate Assessment 

Well TT33-MW01 
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Figure C-9 

Area R Operable Unit Pumping Rate Assessment 

Area R Lower Range of K, b, and T 
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Figure C-10 

Area R Operable Unit Pumping Rate Assessment 

Area R Upper Range of K,b, and T 
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Figure C-11 

Playa Area Pumping Rate Assessment 

Well TTIWV-MW09 
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Figure C-12 

Playa Area Pumping Rate Assessment 

TTIWV-MW12 

 

1089



Figure C-13 

Playa Area Pumping Rate Assessment 

Well TTIWV-MW13 
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Figure C-14 

Playa Area Pumping Rate Assessment 

Well TTIWV-MW14 
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APPENDIX D 
COST EVALUATION FOR WATER TREATMENT
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Technical Justification for Beneficial Use Changes D-1 
NAWS China Lake, California 

D1.0  COST EVALUATION FOR WATER TREATMENT IN SALT WELLS VALLEY 

The following sections present the cost evaluation for water treatment in Salt Wells Valley 
(SWV).  This section supports Section 2.7 Economic and Technical Treatability Analysis. 

D1.1  BASELINE CONDITIONS FOR MUNICIPAL OR DOMESTIC SUPPLY 

This section helps determine the size and scale of potential treatment systems to allow beneficial 
use for municipal and domestic supply.  Level of service for a treatment system depends on the 
population, water demand, and number of connections.  Whether a treatment system is small 
enough to be a private treatment system or large enough to be a public water system is relevant 
to the size and scale of the best available technologies (BAT) selection.  One study in the 
Phoenix area concluded that a break-even point between centralized treatment for TDS and 
point-of-use (POU) treatment (for example, under a sink at a single tap) exists around 300 to 350 
service connections, representing about 500 to 1,000 persons (Murphy 2004).  On a dollar per 
gallon treated basis, POU systems are more expensive than larger-scale systems. 

Under federal and California Safe Drinking Water Act (SDWA), anyone who serves drinking 
water to at least 25 persons for at least 60 days out of the year, or who serves domestic water to 
15 or more service connections, is a public water system and must have a domestic water supply 
permit.  In addition, types of public water systems differ (for example, community water 
systems, transient non-community water system, and nontransient non-community water 
systems).  The following sections help determine a likely category for water treatment. 

D1.1.1  Areas and Population Served by Public Water System 

The SWV study area includes portions of private, public, and military land.  According to the 
California Department of Public Health (CDPH) and San Bernardino County Environmental 
Health Department, the following public water systems are present in or near the study area 
(CDPH 2012; Indian Wells Valley Water District [IWVWD] 2010; Navy 2010; San Bernardino 
County 2012; Searles Domestic Water Company [SDWC] 2012): 

 IWVWD 

 SDWC 

 Naval Air Weapons Station (NAWS) China Lake 

These public water systems serve population centers at NAWS China Lake, Trona, Ridgecrest, 
and their environs.  In the groundwater sources for these water systems, arsenic is treated with a 
conventional, centralized coagulation/filtration system to achieve arsenic levels below the 
primary Maximum Contaminant Level (MCL) (Searles Valley Minerals 2012). 

D1.1.2  Areas and Population Not Served by Public Water System 

To estimate the population possibly not served by a public water system, U.S. census data 
within the SWV study area were reviewed (U.S. Census Bureau 2010).  At the census block 
level, within census tract 89.01 (San Bernardino County), a population of zero was found 
(gCensus 2012).  Lack of population in the study area is thought to reflect, in part, lack of access 
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Technical Justification for Beneficial Use Changes D-2 
NAWS China Lake, California 

to a suitable drinking water source and adjacent Bureau of Land Management use.  For this 
evaluation, the addition of a single well/resident in the SWV was used to represent future 
hypothetical beneficial use of groundwater.  However, it is recognized that any future demand 
would likely be related to Navy land use, and such demand would be large enough to justify 
connection to an existing public water system that uses a superior source of water. 

D1.2  SIZE AND SCALE OF TREATMENT 

From the above evaluation of areas and population served, apparently any groundwater use under 
existing land use conditions would likely involve a small water treatment system serving less 
than 25 people.  EPA has classified some BATs in terms of affordability and population served, 
as shown in Table D-1, Small System Compliance Technologies (SSCT), from 40 Code of 
Federal Regulations (CFR) 141.62(d).  That table was designed to address SSCTs specifically.  
EPA must list SSCTs for three sizes of small systems:  systems serving between 25 and 500 
people, systems serving between 501 and 3,300 people, and systems serving between 3,301 and 
10,000 people (SDWA 1412(b)(4)(E)(ii)) (EPA 2002). 

Table D-1 shows that POU-scale reverse osmosis (RO) treatment is appropriate for all size 
categories, including those serving fewer than 25 people and is used in this evaluation.  While a 
POU system applies to a single tap, POE systems supply all the taps in a household or 
households.  Also assumed is that an individual wanting to use groundwater for drinking likely 
lives in a single dwelling unit and is isolated from at least 14 other dwelling units.  A grouping of 
at least 15 dwelling units may warrant evaluation of a centralized RO treatment system, but 
would most likely result in a POE system designed with capacity for the water demands of 25 or 
more people.  The number and location(s) of drinking water demand may vary according to 
future Navy land use and transient (worker) population(s) served.  The single POU treatment 
system is evaluated because it is the most conservative assumption for evaluating cost feasibility.  
In other words, if a single POU system is cost-feasible, a larger system would be more so 
(excluding the distribution system and any brine-handling costs). 

D1.2.1  POU/POE Treatment System Size 

Because high TDS also impacts septic, aesthetic, and landscape uses, individuals in a dwelling 
unit presumably would demand treated water for all uses in a POE or whole-house POU system.  
With assumptions of typical residential water use figures and a household size of 2.5 persons per 
dwelling unit, the required treatment system capacity (Treated Water Demand) can be estimated 
as approximately 200 gallons per day (gpd) (from United States Department of Agriculture 
[USDA] Forest Service [USFS] 2012), based on the following apportionments: 

 Drinking (1 gallon per person per day):  2.5 gpd 
 Bathing (15 gallons per person per day, shower only):  38 gpd 
 Cooking (10 gallons per person per day):  25 gpd 
 Clothes washing (twice per week, 50 gallons per washing):  14 gpd 
 Car washing (two cars, once per week, 50 gallons per washing):  14 gpd 
 Landscape irrigation (300 gallons per watering per week):  43 gpd 
 Toilet flushing (3 gallons per each flush, 6 flushes per day per person):  45 gpd 

1095



Technical Justification for Beneficial Use Changes D-3 
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A treatment capacity of 200 gpd for POU or POE treatment systems thus is appropriate for 
assessment in the following sections. 

D1.3  COST OF POU/POE RO TREATMENT 

EPA has developed a cost estimating tool for small water system treatment using POU and POE 
technologies (EPA 2007).  The tool was used to estimate the capital and operation and 
maintenance (O&M) costs.  The required treatment capacity and minimum and maximum TDS 
concentrations found within the SWV were used as inputs to the cost estimating tool.  

As shown in Table 2-3, Primary Constituents and BATs – Salt Wells Valley, concentrations of 
some constituents in groundwater within the SWV are so high that a single pass through an RO 
unit would not suffice to reduce concentrations to below the MCL.  In this case, a second pass 
(full or partial) through the unit would be required.  This would reduce the overall treatment 
capacity of the unit, and although this may not result in an increase in capital cost, it may 
increase O&M costs.  However, the unit must be sized based on maximum flow for the first pass.  
For the SWV groundwater, Table 2-3 indicates that all primary constituents would be reduced to 
meet MCLs with a TDS concentration of approximately 500 mg/L.  In this case, arsenic is the 
driver for achieving MCLs at the removal rate that RO offers.  Because TDS is used as the 
indicator for removal of all constituents, TDS reduction to approximately 500 mg/L is reported.  
Reducing TDS to approximately 500 mg/L reduces arsenic to below its MCL. 

D1.3.1  Detailed Treatment System Specifications 

Using a typical RO removal efficiency defined above, these parameters yielded a range of 
treatment capacity required, as well as proportions of permeate (drinking water) and waste brine, 
as shown in Table D-2,  Salt Wells Valley Treatment System Specifications.  In summary, for 
the maximum concentrations of TDS encountered in the SWV, a treatment system with a 
capacity of 310 gpd would be required.  This treatment system would produce approximately 
200 gpd of treated water containing approximately 480 mg/L TDS, and would produce 
approximately 111 gpd of waste brine at a TDS concentration of approximately 82,500 mg/L. 

D1.3.2  Detailed Costs 

Using an RO treatment capacity of 310 gpd, the EPA cost tool yielded $781 in capital costs and 
$443 in annual O&M costs (see Table D-3).  With capital costs annualized over a 10-year service 
life, this yields an average annual cost to own and operate of approximately $555 per treatment 
system (EPA 2007).  The table below shows equivalent costs for this treatment system.  This cost 
does not reflect installing and maintaining a well and pump to supply the treatment system.  
Also, presentation of cost does not take into account the practicable inability to discharge 
high-TDS brine, as discussed in Section 2.7.2. 
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TABLE OF EQUIVALENT TREATMENT COSTS 

Treatment 
Type 

Dollars per 
Service 

Connection 
(annualized) 

Dollars per 
Gallon 
Treated 

Dollars per 
Thousand 

Gallons 
Treated 

Dollars per 
Hundred 

Cubic Feet 
Treated 

Dollars per 
Capita per 

Day 

Dollars per 
Capita per 

Year 
POU1 $555 $0.0076 $7.60 $5.69 $0.61 $222 

Centralized2 $460 $0.0064 $6.40 $4.79 $0.50 $184 

Notes: 
1 Costs do not include installation and maintenance of well and pump to supply the treatment system or costs to dispose 

of brine.  Brine costs are assumed to be prohibitive due to the lack of disposal options in the state.  See Sections 2.7.2 
and 3.7.2. 

2 Costs presented are from IWVWD rate study (Bartle Wells Associates 2012) and are representative of centralized 
treatment costs.  Costs include treatment and distribution, administrative overhead and maintenance.  POU, in contrast 
does not require the extensive distribution system and administration that centralized public water systems do.  Also, 
because IWVWD draws from a superior source of water, a centralized system that drew from the IWV or SWV study area 
would likely incur additional costs. 

IWV Indian Wells Valley 
IWVWD Indian Wells Valley Water District 
POU Point of Use 
SWV Salt Wells Valley 
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D2.0  COST EVALUATION FOR WATER TREATMENT IN INDIAN WELLS VALLEY 

The following sections present the cost evaluation for water treatment in IWV.  This section 
supports Section 3.7 Economic and Technical Treatability Analysis. 

D2.1  BASELINE CONDITIONS FOR MUNICIPAL OR DOMESTIC SUPPLY 

The baseline conditions for IWV are the same as for SWV except as noted in the following 
sections. 

D2.1.1  Areas and Population Served by Public Water System 

The IWV study area includes portions of private, public, and military reservation land.  
According to the CDPH, Kern County Public Health Services Department, Inyo County 
Environmental Health Services Department, and San Bernardino County Environmental Health 
Department, the following public water systems exist in or near the study area (CDPH 2012; 
IWVWD 2010; Navy 2010; Kern County 2012; SDWC 2012): 

 IWVWD 
 City of Ridgecrest 
 Quist Farms 
 NAWS China Lake 

These public water systems serve population centers at NAWS China Lake, Trona, Ridgecrest, 
and their environs.  In the groundwater sources for these water systems, TDS is below the 
secondary MCL but arsenic is treated with a conventional, centralized, coagulation/filtration 
system to achieve arsenic levels below the primary MCL (Searles Valley Minerals 2012). 

D2.1.2  Areas and Population Not Served by Public Water System 

To estimate the population possibly not served by a public water system, U.S. census data were 
reviewed within the IWV (U.S. Census Bureau 2010).  At the census block level, within census 
tracts 89.01 (San Bernardino County), 53 (Kern County), and 8 (Inyo County), a population of 
zero was found (gCensus 2012).  Lack of population in the study area is thought to reflect, in 
part, lack of access to a suitable drinking water source. 

D2.2  SIZE AND SCALE OF TREATMENT 

The discussion of size and scale of treatment for the IWV is the same for SWV, including costs. 
Refer to Section 2.7.4 for this information. 

D2.3  COST OF POU/POE RO TREATMENT 

Concentrations of primary constituents found in the IWV study area result in the same range of 
treatment scale and size as those for SWV.  Consequently, while specific concentrations of 
constituents in the IWV vary, the cost of POU or POE RO to treat them are the same.   
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As shown in Table 3-10 Primary Constituents and BATs – Indian Wells Valley, concentrations 
of some constituents in groundwater within the study area are so high that a single pass through 
an RO unit would not suffice to reduce concentrations to below the MCL.  In this case, a second 
pass (full or partial) through the unit would be required.  Such an approach would reduce the 
overall treatment capacity of the unit and may not result in an increase in capital cost, but may 
increase O&M costs.  However, the unit must be sized based on maximum flow for the first pass.  
For the IWV groundwater, Table 3-10 indicates that all primary constituents would be reduced to 
meet MCLs with a TDS concentration of approximately 970 mg/L.  In this case, TDS is the 
driver for achieving MCLs at the removal rate that RO offers. 

D2.3.1  Detailed Treatment System Specifications 

Using a typical RO removal efficiency defined above, these parameters yielded a range of 
treatment capacities required and proportions of permeate (drinking water) and waste brine, as 
shown in Table D-4, Indian Wells Valley Treatment System Specifications.  In summary, for the 
maximum concentrations of TDS encountered in the IWV, a treatment system with a capacity of 
310 gpd would be required.  Such a treatment system would produce approximately 200 gpd of 
treated water containing approximately 970 mg/L TDS, and would produce approximately 
111 gpd of waste brine at a TDS concentration of approximately 154,900 mg/L. 

D2.3.2  Detailed Costs 

Using an RO treatment capacity of 310 gpd, the EPA cost tool yielded $781 in capital costs and 
$443 in annual O&M costs (see Table D-5).  With capital costs annualized over a 10-year service 
life, this yields an average annual cost to own and operate of approximately $555 (EPA 2007).  
This cost does not reflect installing and maintaining a well and pump to supply the treatment 
system.  The reader is referred to Section D1.3.2 Detailed Costs for a presentation of equivalent 
unit treatment costs. 
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TABLE D-1:  SMALL SYSTEM COMPLIANCE TECHNOLOGIES IN 40 CFR 141.62 (d) 
NAWS China Lake, California 

Treatment Technology Affordable for Listed Category 
Activated Alumina (Central, POU, POE) All size categories 

Ion Exchange All size categories 
Oxidation/Filtration All size categories 

Coagulation-Assisted Microfiltration 501-3,300 and 3,301-10,000 people 
Reverse Osmosis (Central) 501-3,300 and 3,301-10,000 people 
Reverse Osmosis (POU) All size categories 

Coagulation/Filtration 501-3,300 and 3,301-10,000 
Lime Softening 501-3,300 and 3,301-10,000 

Notes: 
Central Centralized treatment facility 
POE  Point of entry treatment (typically a whole-house filter) 
POU  Point of use treatment (typically an under-sink filter) 

Source: 
U.S. Environmental Protection Agency.  2002. Arsenic:  Mitigation Strageties.  Module used for arsenic training by Office of Ground 

Water and Drinking Water.  Accessed online at:  http://www.epa.gov/ogwdw/arsenic/pdfs/arsenic_training_2002/train5-
mitigation.pdf 
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Table D-2 Salt Wells Valley RO Cost Summary
Households Served 2

Contaminant Arsenic

Treatment Technology POU Reverse Osmosis

Treatment Location POU

UV Treatment no

System Size Category 1 1 indicates small system, 2 indicates medium, 3 indicates large

Capital Costs
WBS # Item
23.0 POU/POE Treatment
23.1 Installed Treatment Equipment
23.1.1 POU/POE Unit Purchase 1 unit/household 2 households 223$           446$             10               

23.1.2 POU/POE Installation 2.00 hours/household 2 households 33.89$        136$             10               

23.1.3 Scheduling Time 0.50 hours/household 2 households 24.08$        24$               -              

23.1.4 UV Purchase 0 unit/household 0 households -$            -$              -              

23.1.5 UV Installation 0.00 hours/household 0 households -$            -$              -              

23.2 Public Education
23.2.1 Technical Labor
23.2.1.1 Develop materials 10.00 hours 25.21$        252$             N/A

23.2.1.2 Nitrate health effects 0.00 hours 25.21$        -$              N/A

23.2.1.3 Meetings 2.00 hours 25.21$        50$               N/A

23.2.1.4 Post-meeting 2.00 hours 25.21$        50$               N/A

23.2.2 Clerical Labor
23.2.2.1 Develop materials 6.00 hours 24.08$        144$             N/A

23.2.2.2 Nitrate health effects 0.00 hours 24.08$        -$              N/A

23.2.2.3 Meetings 2.00 hours 24.08$        48$               N/A

23.2.2.4 Post-meeting 2.00 hours 24.08$        48$               N/A

23.2.3 Printed Material
23.2.3.1 Meeting flyers 10 flyers 0.69$          7$                 N/A

23.2.3.2 Meeting ads 1 ads 54.75$        55$               N/A

23.2.3.3 Nitrate awareness flyers 0 flyers 0.69$          -$              N/A

23.2.3.4 Meeting handouts 3 pages/household 2 households 0.11$          1$                 N/A

23.2.3.5 Billing mailers 2 pages/household 2 households 0.11$          0$                 N/A

23.3 Initial Year Monitoring 1

23.3.1 Sampling time 0.25 hours/household 1 households 25.21$        6$                 N/A

23.3.2 Sampling scheduling time 0.00 hours/household 1 households 24.08$        -$              N/A

23.3.3 Analysis 1 samples/household 1 households 25.00$        25$               N/A

23.3.4 Analysis (total coliform) 1 samples/household 1 households 24.33$        24$               N/A

23.3.5 Shipping 2 samples/household 1 households 39$               N/A

Direct Costs Amount ($)

Installed Treatment Equipment 605$                     

Public Education Costs 657$                     

Initial Year Monitoring Costs 95$                       

Total Direct Costs 1,356$                  

Add-On Costs -$                     

Indirect Costs
Item Amount ($) Amount (%) Guidance on Estimating Cost

Permitting 18$                       3.0%

Pilot Testing 18$                       3.0%

Legal 18$                       3.0%

Engineering 91$                       15.0%

Contingency 61$                       10.0%

City Index 1.0                           

Total Indirect Costs 206$                     

Placeholder -$                     

Total Capital Costs 1,562$                  

Total Capital Costs (Rounded) 1,562$                  

Useful LifeQuantity Frequency
Design

Unit Cost Total Cost

Note 1. The initial year monitoring cost estimates take into account the annual monitoring cost estimates that will overlap during the first year by netting out the O&M 

cost.
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Operating and Maintenance Costs
Item Quantity Unit Cost Total Cost
Labor
Technical Labor

POU/POE Maintenance 0.50 hours/household 3 household visits/year 25.21$        33$               

UV Maintenance 0.00 hours/household 0 household visits/year -$            -$              

Information updates 12.00 hours/year 25.21$        303$             

Nitrate information updates 0.00 hours/year -$            -$              

Clerical Labor

Maintenance Scheduling 0.50 hours/household 3 household visits/year 24.08$        31$               

Information updates 12.00 hours/year 24.08$        289$             

Nitrate information updates 0.00 hours/year -$            -$              

Materials
Sediment Pre-Filter 1.3 units/household 2 households/year 6.66$          17$               

Pre-GAC Filter Cartridge 1.3 units/household 2 households/year 17.23$        45$               

Post-GAC Filter Cartridge 1.0 units/household 2 households/year 12.94$        26$               

RO Membrane 0.3 units/household 2 households/year 71.98$        48$               

UV Lamp 0 units/household 0 households/year -$            -$              

UV Quartz Sleeve 0.0 units/household 0 households/year -$            -$              

Nitrate awareness flyers 0 flyers/year -$            -$              

Billing mailers 3 pages/household 2 households/year 0.11$          1$                 

Laboratory Analysis
Sampling time 0.25 hours/household 1 households/year 25.21$        6$                 

Sampling scheduling time 0.00 hours/household 1 households/year 24.08$        -$              

Analysis 1 samples/household 1 households/year 25.00$        25$               

Analysis (total coliform) 1 samples/household 1 households/year 24.33$        24$               

Shipping 1 samples/household 1 households/year 39$               

Total O&M costs 887$             

Total Annual Costs = Annualized Capital Costs (7% discount rate 10 years) + O&M costs 1,109$          

Average Unit Cost ($/kgal, based on average production equivalent for centralized treatment) 6.68$            

Average Annual Cost per Household 554.63$        

Frequency
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TABLE D-3:  INDIAN WELLS VALLEY TREATMENT SYSTEM SPECIFICATIONS

TOTAL FEEDWATER 310 GPD
PERCENT TO FIRST PASS 100.00%
PERCENT TO SECOND PASS 99.40%

FEEDWATER 1st UNIT 310 GPD PERMEATE (1st PASS) 248 GPD WASTE BRINE (1st PASS) 62 GPD
Min TDS Max TDS Min TDS Max TDS Min TDS Max TDS

Location mg/L mg/L Location mg/L mg/L Location mg/L mg/L

Playa East IWV 945              11,000       Playa East IWV 95           1,100      Playa East IWV 4,347      50,600       

Shallow East IWV 42                56,000       Shallow East IWV 4             5,600      Shallow East IWV 193         257,600     

Shallow IWV 186              2,810         Shallow IWV 19           281         Shallow IWV 856         12,926       

SWV 924              29,800       SWV 92           2,980      SWV 4,250      137,080     

FEEDWATER 2nd UNIT 247              GPD PERMEATE (2nd PASS) 197         GPD WASTE BRINE (2nd PASS) 49           GPD

Min TDS Max TDS Min TDS Max TDS Min TDS Max TDS

Location mg/L mg/L Location mg/L mg/L Location mg/L mg/L

Playa East IWV 95                1,100         Playa East IWV 9             110         Playa East IWV 435         5,060         

Shallow East IWV 4                  5,600         Shallow East IWV 0             560         Shallow East IWV 19           25,760       

Shallow IWV 19                281            Shallow IWV 2             28           Shallow IWV 86           1,293         

SWV 92                2,980         SWV 9             298         SWV 425         13,708       

MASS AVERAGE PERMEATE 199         GPD MASS AVERAGE WASTE BRINE 111         GPD

Min TDS Max TDS Min TDS Max TDS

Location mg/L mg/L Location mg/L mg/L

Playa East IWV 16           191         Playa East IWV 2,614      30,428       

Shallow East IWV 1             973         Shallow East IWV 116         154,904     

Shallow IWV 3             49           Shallow IWV 515         7,773         

SWV 16           518         SWV 2,556      82,431       
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Table D-4 Indian Wells Valley RO Cost Summary
Households Served 2

Contaminant Arsenic

Treatment Technology POU Reverse Osmosis

Treatment Location POU

UV Treatment no

System Size Category 1 1 indicates small system, 2 indicates medium, 3 indicates large

Capital Costs
WBS # Item
23.0 POU/POE Treatment
23.1 Installed Treatment Equipment
23.1.1 POU/POE Unit Purchase 1 unit/household 2 households 223$           446$             10               

23.1.2 POU/POE Installation 2.00 hours/household 2 households 33.89$        136$             10               

23.1.3 Scheduling Time 0.50 hours/household 2 households 24.08$        24$               -              

23.1.4 UV Purchase 0 unit/household 0 households -$            -$              -              

23.1.5 UV Installation 0.00 hours/household 0 households -$            -$              -              

23.2 Public Education
23.2.1 Technical Labor
23.2.1.1 Develop materials 10.00 hours 25.21$        252$             N/A

23.2.1.2 Nitrate health effects 0.00 hours 25.21$        -$              N/A

23.2.1.3 Meetings 2.00 hours 25.21$        50$               N/A

23.2.1.4 Post-meeting 2.00 hours 25.21$        50$               N/A

23.2.2 Clerical Labor
23.2.2.1 Develop materials 6.00 hours 24.08$        144$             N/A

23.2.2.2 Nitrate health effects 0.00 hours 24.08$        -$              N/A

23.2.2.3 Meetings 2.00 hours 24.08$        48$               N/A

23.2.2.4 Post-meeting 2.00 hours 24.08$        48$               N/A

23.2.3 Printed Material
23.2.3.1 Meeting flyers 10 flyers 0.69$          7$                 N/A

23.2.3.2 Meeting ads 1 ads 54.75$        55$               N/A

23.2.3.3 Nitrate awareness flyers 0 flyers 0.69$          -$              N/A

23.2.3.4 Meeting handouts 3 pages/household 2 households 0.11$          1$                 N/A

23.2.3.5 Billing mailers 2 pages/household 2 households 0.11$          0$                 N/A

23.3 Initial Year Monitoring 1

23.3.1 Sampling time 0.25 hours/household 1 households 25.21$        6$                 N/A

23.3.2 Sampling scheduling time 0.00 hours/household 1 households 24.08$        -$              N/A

23.3.3 Analysis 1 samples/household 1 households 25.00$        25$               N/A

23.3.4 Analysis (total coliform) 1 samples/household 1 households 24.33$        24$               N/A

23.3.5 Shipping 2 samples/household 1 households 39$               N/A

Direct Costs Amount ($)

Installed Treatment Equipment 605$                     

Public Education Costs 657$                     

Initial Year Monitoring Costs 95$                       

Total Direct Costs 1,356$                  

Add-On Costs -$                     

Indirect Costs
Item Amount ($) Amount (%) Guidance on Estimating Cost

Permitting 18$                       3.0%

Pilot Testing 18$                       3.0%

Legal 18$                       3.0%

Engineering 91$                       15.0%

Contingency 61$                       10.0%

City Index 1.0                           

Total Indirect Costs 206$                     

Placeholder -$                     

Total Capital Costs 1,562$                  

Total Capital Costs (Rounded) 1,562$                  

Useful LifeQuantity Frequency
Design

Unit Cost Total Cost

Note 1. The initial year monitoring cost estimates take into account the annual monitoring cost estimates that will overlap during the first year by netting out the O&M 

cost.
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Operating and Maintenance Costs
Item Quantity Unit Cost Total Cost
Labor
Technical Labor

POU/POE Maintenance 0.50 hours/household 3 household visits/year 25.21$        33$               

UV Maintenance 0.00 hours/household 0 household visits/year -$            -$              

Information updates 12.00 hours/year 25.21$        303$             

Nitrate information updates 0.00 hours/year -$            -$              

Clerical Labor

Maintenance Scheduling 0.50 hours/household 3 household visits/year 24.08$        31$               

Information updates 12.00 hours/year 24.08$        289$             

Nitrate information updates 0.00 hours/year -$            -$              

Materials
Sediment Pre-Filter 1.3 units/household 2 households/year 6.66$          17$               

Pre-GAC Filter Cartridge 1.3 units/household 2 households/year 17.23$        45$               

Post-GAC Filter Cartridge 1.0 units/household 2 households/year 12.94$        26$               

RO Membrane 0.3 units/household 2 households/year 71.98$        48$               

UV Lamp 0 units/household 0 households/year -$            -$              

UV Quartz Sleeve 0.0 units/household 0 households/year -$            -$              

Nitrate awareness flyers 0 flyers/year -$            -$              

Billing mailers 3 pages/household 2 households/year 0.11$          1$                 

Laboratory Analysis
Sampling time 0.25 hours/household 1 households/year 25.21$        6$                 

Sampling scheduling time 0.00 hours/household 1 households/year 24.08$        -$              

Analysis 1 samples/household 1 households/year 25.00$        25$               

Analysis (total coliform) 1 samples/household 1 households/year 24.33$        24$               

Shipping 1 samples/household 1 households/year 39$               

Total O&M costs 887$             

Total Annual Costs = Annualized Capital Costs (7% discount rate 10 years) + O&M costs 1,109$          

Average Unit Cost ($/kgal, based on average production equivalent for centralized treatment) 6.68$            

Average Annual Cost per Household 554.63$        

Frequency
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TABLE D-5 SALT WELLS VALLEY TREATMENT SYSTEM SPECIFICATIONS

TOTAL FEEDWATER 310 GPD
PERCENT TO FIRST PASS 100.00%
PERCENT TO SECOND PASS 99.50%

FEEDWATER 1st UNIT 310 GPD PERMEATE (1st PASS) 248 GPD WASTE BRINE (1st PASS) 62 GPD
Min TDS Max TDS Min TDS Max TDS Min TDS Max TDS

Location mg/L mg/L Location mg/L mg/L Location mg/L mg/L

Playa East IWV 945              11,000      Playa East IWV 95           1,100      Playa East IWV 4,347      50,600    

Shallow East IWV 42               56,000      Shallow East IWV 4             5,600      Shallow East IWV 193         257,600  

Shallow IWV 186              2,810        Shallow IWV 19           281         Shallow IWV 856         12,926    

SWV 924              29,800      SWV 92           2,980      SWV 4,250      137,080  

FEEDWATER 2nd UNIT 247              GPD PERMEATE (2nd PASS) 197         GPD WASTE BRINE (2nd PASS) 49           GPD

Min TDS Max TDS Min TDS Max TDS Min TDS Max TDS

Location mg/L mg/L Location mg/L mg/L Location mg/L mg/L

Playa East IWV 95               1,100        Playa East IWV 9             110         Playa East IWV 435         5,060      

Shallow East IWV 4                 5,600        Shallow East IWV 0             560         Shallow East IWV 19           25,760    

Shallow IWV 19               281           Shallow IWV 2             28           Shallow IWV 86           1,293      

SWV 92               2,980        SWV 9             298         SWV 425         13,708    

MASS AVERAGE PERMEATE 199         GPD MASS AVERAGE WASTE BRINE 111         GPD

Min TDS Max TDS Min TDS Max TDS

Location mg/L mg/L Location mg/L mg/L

Playa East IWV 15           178         Playa East IWV 2,613      30,416    

Shallow East IWV 1             904         Shallow East IWV 116         154,847  

Shallow IWV 3             45           Shallow IWV 514         7,770      

SWV 15           481         SWV 2,555      82,401    

1108

regina.foster
Typewritten Text
Page 1 of 1



 

 

APPENDIX E 
PUBLIC COMMENTS 

 Responses to Restoration Advisory Board Comments on the Technical Justification 
for Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow 
Groundwater in Eastern Indian Wells Valley, Naval Air Weapons Station, China 
Lake, California 

 Letter from Mr. Lee Sutton, RAB Community Co-chair to Mr. Richard Booth, 
TMDL/Basin Planning Unit, California Regional Water Quality Control Board, 
Lahontan Region, September 7, 2012 

 Letter from Mr. Don Zdeba, Chair, Indian Wells Valley Cooperative Groundwater 
Management Group to Mr. Richard Booth, TMDL/Basin Planning Unit, California 
Regional Water Quality Control Board, Lahontan Region, September 21, 2012 

 Letter from Danny Domingo, California Department of Toxic Substances Control to 
Mr. John O’Gara, Naval Air Weapons Station China Lake and Mr. Michael Bloom, 
Naval Facilities Engineering Command, September 28, 2012 

 Letter from Mr. Don Zdeba, Indian Wells Valley Water District to Mr. Richard 
Booth, TMDL/Basin Planning Unit, California Regional Water Quality Control 
Board, Lahontan Region, October 10, 2012 

 Letter from Mr. Richard Booth, TMDL/Basin Planning Unit, California Regional 
Water Quality Control Board, Lahontan Region to Mr. Michael Bloom, Naval 
Facilities Engineering Command Southwest, January 28, 2013 
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RESPONSES TO RESTORATION ADVISORY BOARD COMMENTS ON THE TECHNICAL 
JUSTIFICATION FOR BENEFICIAL USE CHANGES FOR GROUNDWATER IN SALT WELLS VALLEY 
AND SHALLOW GROUNDWATER IN EASTERN INDIAN WELLS VALLEY, NAVAL AIR WEAPONS 
STATION, CHINA LAKE, CALIFORNIA 

This document presents responses to comments received from the Naval Air Weapons Station 
(NAWS) China Lake Restoration Advisory Board (RAB) during the RAB meeting on August 15, 
2012.  A committee meeting on July 31 had reviewed document entitled, “Draft Technical 
Justification for Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow 
Groundwater in Eastern Indian Wells Valley.”  RAB attendees were Lee Sutton, Leroy Corlett, 
and Terry Rogers.  The following written comments were presented to Jim McDonald following 
the meeting.  The comments and corresponding responses are provided in the attached table. 
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No. Comment Proposed Comment Resolution 

 

1. Salt Wells Valley.  The change of use classification for Salt Wells Valley is so straight 
forward that there was little discussion. There is not reasonably useable ground water in 
the area for contaminants to affect. 

The Navy agrees and appreciates the RAB’s input and concurrence 
that groundwater in the Salt Wells Valley is not a useable water 
source. 

2. Indian Wells Valley.  For the shallow ground water in the eastern Indian Well Valley 
(known as the Shallow Hydrogeologic Zone or SHZ) the issue is more complex. The 
rational for the change is based on the findings of the Basewide Hydrogeologic 
Characterization Study in 2003 that identified a thick clay layer underlying the SHZ 
and sealing it off from the regional aquifer. This clay layer extends from the Little 
Lake fault on the west to the bedrock of Lone Butte on the east. The water in the SHZ 
is of very bad quality and cleaning it to drinking water standards would not be 
reasonable. 
 
There are, however, three issues that we feel should be considered: 
 

Likewise, the Navy appreciates the RAB’s input and concurrence 
that groundwater in the SHZ in the eastern portion of Indian Wells 
Valley (IWV) is of poor quality and not reasonable or cost-effective 
to treat. 

 1. Several years ago, the Navy, the Indian Wells Valley Water District, and 
Searles Valley Minerals funded a ground water flow model of the Indian 
Wells Valley.  This model ignored the Basewide study and modeled the 
aquifer with the old USGS (and others) concept that the China Lake playa is 
an evaporation "sink" for the regional aquifer. This was required to "calibrate" 
the model with extraction data. This model was built to rationalize future 
water related issues and is in direct conflict with the Basewide study and this 
Beneficial Use Change request. I, Terry Rogers, think that the model is in 
error and that this issue be addressed or the model should be discarded. 

 

The Navy appreciates Mr. Rogers’ input and acknowledgement of 
the Basewide Hydrogeologic Characterization Study (Tetra Tech 
2003).  Because this portion of the comment references a 
groundwater model not used or associated with the subject document 
under review, the Navy will defer to the IWV Cooperative 
Groundwater Management Technical Advisory Committee for a 
resolution regarding the groundwater flow model cited in Mr. 
Rogers’ comment. 
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No. Comment Proposed Comment Resolution 

 

2. 
(Cont.) 

2. The Beneficial Use Change states that the SHZ generally slopes down 
toward the northeast (i.e. the playa). This is true except west of the Public 
Works compound where the gradient is toward the Little Lake Fault and 
hence shallow ground water could be flowing toward the edge of the clay 
layer. Whether the fault is a flow barrier is not known.  This issue is not 
new and was a major consideration for the ongoing Fenceline Monitoring 
study.  It would be a help if the Fenceline study included water quality 
measurements nearer the fault in Ridgecrest (e.g. under Heritage Village). 

 

Previous fenceline groundwater monitoring (Tetra Tech and 
Washington Group International 2001, Tetra Tech and Sullivan 
Consulting Group [Sullivan] 2007), as well as remedial 
investigations in the vicinity of NAWS China Lake Installation 
Restoration Program (IRP) Sites 12 and 22 (Tetra Tech and 
Morrison Knudsen Corporation 2000) and the Michelson 
Laboratory/Public Works Operable Unit (Tetra Tech and Sullivan 
2010), have indicated that shallow groundwater occurs only locally 
within fault blocks or is absent west of the Little Lake Fault zone in 
the central and eastern portions of IWV.  The Navy will consider the 
RAB’s request for water level or water quality measurements nearer 
to the fault in Ridgecrest in any future fenceline groundwater 
monitoring investigations. 
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No. Comment Proposed Comment Resolution 

 

2. 
(Cont.) 

3. There is a way that contaminated water could penetrate the clay layer. Free 
product, probably from the old public works gas station, was found in an old 
production well north of the PW compound.  This was due to a casing failure 
and fortunately there were no DNAPLs in the plume that could have reached 
the regional aquifer.  However, there are several production wells that 
penetrate the clay layer to reach the regional aquifer and this pathway should 
be considered. 

 

The well north of the Public Works (PW) compound referenced in 
this comment was an observation well, not a production well.  As 
indicated, the observation well had a corroded casing that provided a 
temporary breach for limited light nonaqueous phase liquids 
(LNAPL) to reach the intermediate hydrogeologic zone (IHZ).  This 
well casing breach was discovered during routine quarterly fenceline 
groundwater level monitoring in September 2002. The Navy actively 
bailed floating fuel product from the well until the well was 
decommissioned, and the borehole was plugged the following 
summer. 
 
The referenced well was on NAWS China Lake property, 
downgradient (north) of the former Public Works gas station; it was 
screened only in the deep hydrogeologic zone (DHZ) from 530 to 
830 feet below ground surface (bgs).  Based on the lithologic log of 
this well (logged by the Groundwater Branch of the U. S. Geological 
Survey [USGS]), clay, silt, and hard calcareous material extends 
from a depth of 66.5 to 363 feet bgs.  As noted, this clay layer acts as 
a confining layer, which separates first-encountered groundwater in 
the SHZ from the IHZ and DHZ.  
 
The two production wells closest to the NAWS China Lake property 
boundary are both more than 1.5 miles away.  Indian Wells Valley 
Water District production well #19 is a former stand-by well from 
which the pump had been removed; it is now used by the Water 
District only for water level observations.  The other production well 
is a City of Ridgecrest irrigation well in Leroy Jackson Regional 
Park east of North China Lake Boulevard.   
 
The Navy has installed pressure transducers in monitoring wells in 
the NAWS China Lake Public Works Compound, and actively 
monitors groundwater quality, water levels, and flow directions.  
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LIST OF ACRONYMS 
 
bgs – below ground surface 
 
BHC – Basewide Hydrogeological Characterization 
 
CEQA – California Environmental Quality Act 
 
MCL – Maximum Contaminant Level 
 
mg/L – milligrams per liter 
 
MUN – Municipal and domestic water supply beneficial use 
 
NAWS – Naval Air Weapons Station 
 
TDS - Total dissolved solids 
 
μg/L – micrograms per liter 
 
USEPA – United States Environmental Protection Agency 
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EXECUTIVE SUMMARY 
 
This staff report summarizes the background, need, and technical justification for 
an amendment to the Water Quality Control Plan for the Lahontan Region (Basin 
Plan) to remove the Municipal and Domestic Supply (MUN) beneficial use 
designation from ground waters located within the Naval Air Weapons Station 
China Lake (NAWS China Lake). The ground waters proposed for de-designation 
are those located beneath the Salt Wells Valley and those within the shallow 
groundwater in the eastern Indian Wells Valley groundwater basin. Both of these 
areas are located entirely within the boundaries of the NAWS China Lake. No 
changes are proposed to the other designated beneficial uses for ground waters 
of the Salt Wells Valley and Indian Wells Valley basins.  
 
Water quality assessments, justification for the areas proposed for de-
designation, and water treatability studies are summarized in this staff report 
from the following sources of information: 
 

 TriEcoTt. 2013. “Technical Justification for Beneficial Use Changes for 
Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 
Indian Wells Valley.” February. (Technical Justification Report) 

 Tetra Tech. 2003. “Final Basewide Hydrogeologic Characterization 
Summary Report, NAWS China Lake, California.” July. (Basewide 
Hydrogeological Characterization [BHC] Report) 

 Discussions between Water Board staff, Navy staff, and consultants for 
the Navy 

 Public input, including scoping meeting held in May 2013 in Ridgecrest 
 
This staff report also includes a California Environmental Quality Act (CEQA) 
Environmental Checklist that identifies potentially significant environmental 
impacts from the NAWS China Lake MUN de-designation. On the basis on the 
Environmental Checklist evaluation, Water Board staff finds the NAWS China 
Lake MUN de-designation would not have a significant adverse impact on the 
environment.  
 
Based on the evaluation of the information listed above, Water Board staff 
concludes that the MUN use is not an existing use of the affected ground waters, 
and cannot feasibly be attained through permit conditions or treatment.  Due to 
naturally-occurring high concentrations of constituents such as arsenic and total 
dissolved solids (TDS), removal of the MUN beneficial use designation for certain 
ground waters of NAWS China Lake is justified under criteria in the federal Water 
Quality Standards Regulation (40CFR §131.10 (g)) and California’s Sources of 
Drinking Water Policy (State Water Resources Control Board Resolution 88-63).  
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INTRODUCTION 
 
The Lahontan Regional Water Quality Control Board (Water Board) is the 
California state agency that sets and enforces water quality standards in about 
20 percent of the state including the eastern Sierra Nevada and northern Mojave 
Desert. Water quality standards and control measures for surface and ground 
waters of the Lahontan Region are contained in the Basin Plan. California’s 
standards include designated beneficial uses, narrative and numeric water 
quality objectives for protection of beneficial uses, and a non-degradation policy. 
Existing state standards for groundwater basins can be found in Chapters 2 and 
3 of the Lahontan Basin Plan.  The plan is available online at 
http://www.waterboards.ca.gov/rwqcb6/ . 
 
This staff report provides the technical justification for the proposed amendment 
and includes an Environmental Checklist that looks at the potential environmental 
impacts from the proposed Basin Plan Amendment to remove the Municipal and 
Domestic Supply (MUN) beneficial use designation from select ground waters of 
NAWS China Lake’s Salt Wells Valley and Indian Wells Valley groundwater 
basins in Inyo County, Kern, and San Bernardino Counties (Figure 1). 
 
DE-DESIGNATION OF A BENEFICIAL USE 
 
Background for a MUN Use Designation 
 
Until 1989, waters of the Lahontan Region were not designated for the MUN use 
unless they were actually being used for domestic supply.  Most of the MUN use 
designations in the Regional Board’s 1975 North and South Lahontan Basin 
Plans were for groundwater basins.  In 1988, the State Water Resources Control 
Board (State Water Board) adopted Resolution 88-63, the Sources of Drinking 
Water Policy.  This policy includes criteria for identification of water bodies as 
drinking water sources to be protected under Proposition 65, the Safe Drinking 
Water and Toxic Enforcement Act of 1986, California Health and Safety Code 
Section 25249.5 et. seq.  Proposition 65 prohibits discharges of any chemical 
“known to the State to cause cancer or reproductive toxicity” to a potential source 
of drinking water, with certain exceptions.  The State Water Board directed the 
Regional Water Boards to identify “sources of drinking water” within their regions 
using the criteria in the policy, and to amend their Basin Plans to designate MUN 
uses for these sources.  
 
In 1989, the Water Board amended its 1975 Basin Plans to designate MUN uses 
for almost all surface and ground waters in the Lahontan Region, including inland 
saline lakes and geothermal springs.  The rationale for this action was that, due 
to the scarcity of water supplies in much of the region, it might be feasible and 
desirable to treat and use even poor quality waters in the future. The Water 
Board also lacked the staff resources and water quality data necessary to assess 
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all water bodies in the Lahontan Region on a case-by-case basis for their 
suitability as drinking water sources.   
 
A single Lahontan Basin Plan replaced the North and South Lahontan Basin 
Plans in 1995.  Tables 2-1 (Beneficial Uses of Surface Waters of the Lahontan 
Region) and 2-2 (Beneficial Uses for Ground Waters of the Lahontan Region) in 
the current plan do not distinguish between existing and potential beneficial uses.  
Water quality standards and antidegradation regulations are meant to protect 
both existing and potential uses, and uses that occur only seasonally.  The 
determination whether a use is existing or potential must be made on a case-by-
case basis. 
 
State Water Board Sources of Drinking Water Policy (Resolution 88-63) 
 
This policy states that surface and ground waters of the State are to be 
considered suitable, or potentially suitable, for municipal or domestic water 
supply and should be so designated by the regional boards with the exception of 
surface and ground waters where: 
 
“a) The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 

microsiemens/cm, electrical conductivity) and it is not reasonably 
expected by Regional Boards to supply a public water system, or 

 
  b) There is contamination, either by natural processes or by human activity 

(unrelated to a specific pollution incident), that cannot reasonably be 
treated for domestic use using either Best Management Practices or best 
economically achievable treatment practices. 

 
c)  The water source does not provide sufficient water to supply a single well 

capable of producing an average, sustained yield of 200 gallons per day.” 
 
The provisions above are the parts of the policy most applicable to removal of the 
MUN use from ground waters of NAWS China Lake.  A copy of the full policy is 
included as an appendix to the existing Lahontan Basin Plan. This policy is not 
self-executing, and the MUN beneficial use must be de-designated in the Basin 
Plan. 
 
SCOPE, PURPOSE, AND NEED OF PROPOSED MUN DE-DESIGNATION 
BASIN PLAN AMENDMENT 
 
The MUN beneficial use is defined in Chapter 2 of the Basin Plan as:  “Beneficial 
uses of waters used for community, military, or individual water supply systems 
including, but not limited to drinking water supply.” Components of the MUN use 
other than human drinking water supply could include water supplies for local 
businesses, livestock, pets and home aquaria, bathing, laundry and dishwashing, 
toilet flushing and landscape watering. California state drinking water standards 
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apply to ambient waters with designated MUN uses, as well as to treated water in 
water supply and distribution systems. The Water Board designated the MUN 
use for the Indian Wells Valley and the Salt Wells Valley ground waters in 1989 
as part of a “blanket” designation of the use for most waters of the Lahontan 
Region. The proposed Basin Plan Amendment only affects the portions of the 
Indian Wells Valley and the Salt Wells Valley groundwater basins located within 
the current boundaries and beneath the NAWS China Lake.  
 
The proposed amendments would change Table 2-2 in the Basin Plan, 
“Beneficial Uses for Ground Waters of the Lahontan Region” to remove the “X” in 
the MUN  beneficial use column for the “Salt Wells Valley” (DWR Basin No. 6-
53). The “X” will remain in the MUN beneficial use column for the “Indian Wells 
Valley,” but a footnote will be added specifying that only the shallow water-
bearing zone beneath eastern Indian Wells Valley (DWR Basin No. 6-54) is 
recommended for MUN de-designation. The shallow water-bearing zone is 
known as the Shallow Hydrologic Zone and is defined in the subsection titled 

“Area Proposed for De-designation Beneath Indian Wells Valley” below.  
 
Salt Wells Valley groundwater basin continues to be designated for Industrial 
Supply (IND). The western portion and the deep hydrologic zone of Indian Wells 
Valley groundwater basin continue to be designated for MUN beneficial use. The 
entire Indian Wells Valley groundwater basin continues to be designated for IND, 
Agricultural Supply (AGR), and Freshwater Replenishment (FRSH).  
 
No other changes in beneficial uses are proposed for the groundwater within 
NAWS China Lake’s Salt Wells Valley or Indian Wells Valley groundwater basins 
as part of these Basin Plan amendments.  No changes are proposed in water 
quality objectives for the ground waters affected by the use change except for the 
narrative objective that establishes title 22 standards for drinking water. Drinking 
water standards will not apply where MUN use is being removed. 
 
The justification for proposing removal of the MUN use is that naturally occurring 
high TDS and other contaminants are not conducive to treatment and the 
groundwater is not being used, and is not anticipated to be used in the future, for 
municipal drinking water supply because of the naturally high concentrations of 
mineral and salts. The reason to remove MUN use designation now is in 
response to the Navy’s request to aid in its groundwater remediation efforts.  
 
State Board Resolution 88-63, “Sources of Drinking Water Policy,” allows 
exceptions to the municipal or domestic beneficial use designation for 
groundwater bodies with TDS or naturally occurring contaminants at 
concentrations not conducive to treatment, or that are unable to provide sufficient 
water to supply a single well capable of producing an average yield of 200 
gallons per day. Groundwater in Salt Wells Valley meets the criteria because the 
existing naturally occurring groundwater quality contains constituents with 
concentrations above Maximum Contaminant Levels (MCLs). Thus, the naturally 
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occurring groundwater quality does not support MUN use.  
 
TECHNICAL ASSESSMENTS 
 
This section provides the environmental setting of the China Lake area and a 
discussion of the geology and hydrogeology pertinent to the groundwater 
proposed for MUN de-designation.  
 
Sources of Information and Data 
 
The proposed basin plan amendment to de-designate the MUN beneficial use is 
based on Water Board staff’s review of relevant information and data on NAWS 
China Lake and its watershed in relation to the requirements of the Sources of 
Drinking Water Policy. The Water Board has evaluated and considered the 
Navy’s field studies in the NAWS China Lake watershed and groundwater 
basins, including water quality monitoring and lithologic and groundwater 
surveys. Water Board staff relied primarily on the “Technical Justification for 
Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow 
Groundwater in Eastern Indian Wells Valley” (Technical Justification Report) 
prepared in February 2013 and the “Final Basewide Hydrogeologic 
Characterization Summary Report, NAWS China Lake, California” (Basewide 
Hydrogeological Characterization Report) prepared in July 2003.  
 
The primary goal of the basewide hydrogeologic characterization was to develop 
and refine a hydrogeologic conceptual model for the area, which includes Indian 
Wells Valley, Salt Wells Valley, and Randsburg Wash. The BHC Report includes 
definition of the major water-bearing zones, description of groundwater flow 
directions, evaluation of possible interconnectivities between water-bearing 
zones, groundwater chemistry based on analytical results (including water quality 
and isotopic composition), and a compilation of well construction data. It also 
includes a discussion of the suitability (or lack thereof) of the current municipal or 
domestic beneficial use designation for groundwater beneath Salt Wells Valley 
and the Indian Wells Valley in the vicinity of the China Lake playa.  
 
In order to evaluate the technical data necessary for de-designation (e.g., the 
lateral and vertical extent of the groundwater basin to de-designate, the likelihood 
of hydrogeologic changes over time that could affect the extent of the chemistry 
of the affected areas, etc.), Water Board staff, Navy staff, and consultants for the 
Navy have developed Site Conceptual Models of the subsurface geology and 
hydrogeology. Abbreviated Site Conceptual Models for Salt Wells Valley and 
Indian Wells Valley are presented below. Complete descriptions of the models 
are presented in the Technical Justification and BHC Reports.  
 
The NAWS China Lake Environment 
 
NAWS China Lake is located in the northern Mojave Desert, approximately 150 
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miles northeast of Los Angeles (Figure 1). The 950-square-mile China Lake 
Complex, located in Inyo, San Bernardino, and Kern Counties, includes the 
majority of the range and test facilities, as well as NAWS China Lake 
headquarters and the China Lake community. The NAWS China Lake facility is 
located in the Basin and Range Physiographic Province, characterized by 
isolated, north-south trending mountain ranges separated by desert basins. The 
ancestral China Lake was formed in Indian Wells Valley as part of a complex 
chain of lakes, and was fed by the interconnecting Owens River that begins in 
the Mono Basin and ends in Death Valley. The areas of the Salt Wells Valley and 
Indian Wells Valley basins subject to this proposed amendment are both within 
the China Lake Complex. Figure 2 shows the delineated lateral extent of the 
areas proposed for de-designation. 
 
Salt Wells Valley Groundwater Basin 
 
Salt Wells Valley Site Conceptual Model 
 
The Salt Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Salt Wells Valley groundwater basin is located in San Bernardino County near 
Ridgecrest. The surface area covers 46 square miles. Salt Wells Valley 
groundwater basin underlies an east-trending valley connected to Indian Wells 
Valley to the west and Searles Valley to the east. The valley margin and 
underlying crystalline rock are covered with alluvial fan, colluvial, and lacustrine 
sediments (i.e., fine-grained sediments deposited in a lake environment) 
deposited when this valley was an embayment of the Pleistocene-age Searles 
Lake. The sediments are interbedded gravel, sand, and silt, with significant 
intervals of clay toward the center and eastern portions of the basin.  
 
Groundwater in the Salt Wells Valley basin is unconfined in a single 
hydrogeologic zone and flows east toward Searles Valley, discharging into the 
Searles Valley groundwater basin. Groundwater is typically first encountered at 
about 10 feet below ground surface (bgs) in the basin at the eastern edge of the 
valley and at about 25 feet bgs in the western part of Salt Wells Valley. The 
alluvial fans along the southern, western, and northern flanks of the valley 
contain groundwater at depths of more than 90 feet bgs. The average depth of 
the Salt Wells Valley basin fill is 2,000 feet with as much as 6,500 feet of basin fill 
in the western Salt Wells Valley.  
 
Groundwater replenishment of the Salt Wells Valley basin is from 
 

 Infiltration of rain that falls on the valley floor, 

 Percolation of runoff from snowmelt, 

 Underflow from the Indian Wells Valley groundwater basin. 
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A low topographic divide separates Indian Wells Valley and Salt Wells Valley 
basins. Fracture flow through the bedrock is presumed to be the primary source 
of groundwater recharge to the Salt Wells Valley basin. 
 
Salt Wells Valley Groundwater Quality Assessment 
 
California’s Groundwater Bulletin 118 states, “The groundwater [in Salt Wells 
Valley Groundwater Basin 6-53] is rated inferior for all beneficial uses because of 
high TDS content that ranges from about 4,000 mg/L to 39,000 mg/L.” Other 
impairments are elevated concentrations of arsenic, sodium, chloride, and boron. 
 
The BHC Report shows groundwater in Salt Wells Valley wells contains the 
greatest amount of evaporative enrichment of minerals and salts from partial 
evaporation of precipitation prior to infiltration and recharge of the aquifer. 
Isotope studies show this evaporative enrichment.  
 
As a result of evaporate enrichment that increases the minerals and salts 
concentrations, TDS content in groundwater ranges from about 3,290 milligrams 
per liter (mg/L) at the southern edge of the valley to more than 39,000 mg/L 
beneath the playa in the central and eastern part of the valley. The mean TDS 
concentration of 14,522 mg/L is more than four times the 3,000 mg/L standard 
cited in State Board Resolution 88-63. The TDS and other sample results are 
summarized in Table 1. 
 
Salt Wells Valley groundwater mean background concentrations for TDS, 
arsenic, chloride, sulfate, aluminum, chromium, iron, and manganese exceed 
California MCLs. Arsenic is of particular note, as its mean background 
concentration of 74 micrograms per liter (μg/L) is over seven times the primary 
MCL.  
 
There is no information to indicate that Salt Wells Valley groundwater has ever 
been used as a source of domestic or municipal water. The only known 
groundwater wells in Salt Wells Valley are monitoring wells related to 
environmental investigations. The current land use at Salt Wells Valley is military-
industrial, and future land use is expected to remain military-industrial. Therefore, 
use of Salt Wells Valley groundwater as a source of drinking water in the future is 
unlikely. 
 
Area Proposed for De-designation Beneath Salt Wells Valley 
 
Based on the Site Conceptual Model, Water Board staff proposes the Water 
Board adopt a basin plan amendment to remove the MUN use designation for 
the Salt Wells Valley groundwater basin within the NAWS China Lake 
boundaries. The lateral extent of the area proposed for de-designation is shown 
on Figure 2. The vertical extent of the area proposed for de-designation is the 
entire aquifer saturated thickness, from the water table (first-encountered 

1134



NAWS China Lake 

MUN De-designation 

 11 

groundwater) to the underlying bedrock.  A similar basin plan amendment for 
groundwater beneath Searles Lake in the Searles Valley Basin (DWR Basin 6-
52) was approved and adopted over 10 years ago. The Searles Valley 
groundwater basin is adjacent to and east of the area proposed in this Basin Plan 
Amendment and receives groundwater from the Salt Wells Valley groundwater 
basin via subsurface flow. 
 
Indian Wells Valley Groundwater Basin 
 
Indian Wells Valley Site Conceptual Model 
 
The Indian Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Indian Wells Valley groundwater basin is located in San Bernardino, Kern, and 
Inyo Counties near Ridgecrest and west of the Salt Wells Valley. The surface 
area covers almost 600 square miles. However, only 20 percent of that total area 
is proposed for MUN de-designation and, of that, only the vertical extent of the 
saturated portion of the Shallow Hydrogeologic Zone of the Indian Wells Valley 
groundwater basin where water quality meets the requirements for an exemption 
from MUN designation under the Sources of Drinking Water Policy.  
 
The Indian Wells Valley is bounded on the west and east by mountain ranges 
(Sierra Nevada and Argus, respectively) which is typical for the Basin and Range 
Physiographic Province. But Indian Wells Valley is also bounded by mountain 
ranges on the north (Coso Range) and the south (El Paso Mountains and 
Spangler Hills).  
 
Lacustrine sediments are widespread throughout Indian Wells Valley. 
Depositional sequences of fine-grained lacustrine sediments alternating with 
coarser grained sediments from alluvial deposition over geologic time has 
resulted in three distinct water-bearing hydrostratigraphic units in the subsurface 
separated by the lacustrine deposits.  
 
Groundwater in the eastern Indian Wells Valley basin is present in the three 
water-bearing zones, the Shallow, Intermediate, and Deep Hydrogeologic Zones. 
The water-bearing zones of the Intermediate Hydrogeologic Zone and Deep 
Hydrogeologic Zone comprise the regional aquifer, where water quality meets 
MUN purposes. The MUN de-designation is proposed only for groundwater 
(saturated portion) of the shallow hydrogeologic zone in the eastern portion of the 
Indian Wells Valley basin. 
 
Indian Wells Valley Groundwater Quality Assessment 
 
Indian Wells Valley Intermediate and Deep Hydrogeologic Zones - The high 
confining pressures experienced while drilling in the China Lake playa area 
indicate the potential for upward movement of deep groundwater on the eastern 
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side of Indian Wells Valley. Results for shallow hydrogeologic zone wells show 
evaporative enrichment in the heavier isotopes, whereas most intermediate and 
deep zone groundwater samples plot close to the global meteoric water line, 
indicating that little evaporation occurred prior to recharge.  
 
Upward movement of deep groundwater and the isotopic evidence that little 
evaporation occurred in the deep hydrologic zones of Indian Wells Valley are two 
lines of evidence that explain why the intermediate and deep zones are fresher – 
they contain significantly smaller concentrations of TDS and inorganic 
constituents than the shallow hydrogeologic zone. Thus, the intermediate and 
deep zones are not recommended for MUN de-designation because they do not 
meet the requirements under the Sources of Drinking Water Policy. 
 
Indian Wells Valley Shallow Hydrogeologic Zone - Water quality in the shallow 
hydrogeologic zone varies significantly from west to east, caused in part by the 
interaction of the groundwater with differing sediment types ranging from alluvium 
in the western portion of the basin to fine-grained sediments in the playa region. 
High evaporation rates also tend to concentrate minerals in shallow groundwater 
in the vicinity of the playa in the same manner as described in the Salt Wells 
Valley Groundwater Quality Assessment section above.  
 
Over the years, the Navy has performed numerous groundwater investigations in 
several areas throughout the Indian Wells Valley basin to determine the extent 
and character of contamination releases to groundwater due to its activities. The 
Technical Justification Report provides results of the pertinent groundwater 
investigations, including seven distinct areas in the Indian Wells Valley that have 
received extensive study and characterization.  
 
Groundwater sampling results and Site Conceptual Model assessments indicate 
that the western area of Indian Wells Valley is not appropriate for MUN de-
designation. All of the sample results are below 3,000 mg/L TDS, a suitability 
criterion for TDS. However, results of investigations in the shallow hydrologic 
zone in the eastern area of Indian Wells Valley show naturally poor quality water 
with elevated concentrations of TDS, arsenic, and other inorganic constituents.  
 
A generalized data set of 168 samples collected from Shallow Hydrologic Zone 
monitoring wells located within the NAWS China Lake boundary in the eastern 
Indian Wells Valley show that TDS concentrations range from 360 to 56,000 
mg/L. The mean TDS concentration for Shallow Hydrologic Zone groundwater in 
the eastern portion of Indian Wells Valley is about 3,318 mg/L, and the 95th 

percentile is over 7,500 mg/L. (Table 2) About 40 percent of the samples in this 
generalized data set exceed the 3,000 mg/L TDS criterion for exemption from 
MUN beneficial use. Concentrations of TDS in the eastern portion of Indian Wells 
Valley generally increase to the north, with increasing proximity to the China 
Lake playa.  
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Arsenic concentrations in the eastern Indian Wells Valley groundwater range 
from 2.3 to 1,190 μg/L, with a mean concentration of 230 μg/L, which is well over 
an order of magnitude greater than the MCL for arsenic (10 μg/L). Arsenic 
concentrations exceed the MCL in 85 percent of the samples for the Indian Wells 
Valley data set (138 out of 163 samples).  
 

Area Proposed for De-designation Beneath Indian Wells Valley 
 

Water Board staff propose that the Water Board adopt a basin plan amendment 
to remove shallow groundwater from the MUN use designation for the eastern 
Indian Wells Valley groundwater basin within the NAWS China Lake boundaries. 
The lateral extent of the area proposed for de-designation is shown on Figure 2.  
 
The vertical extent of the area proposed for de-designation is based on the 
saturated thickness of the shallow hydrologic zone as described in the Technical 
Justification Report. Specifically, the bottom vertical boundary of the zone 
proposed for de-designation is defined by the top of the low-permeability 
lacustrine clay sediments. The low-permeability clay sediments are classified as 
the Intermediate Hydrologic Zone in the Technical Justification Report. Where 
groundwater in the Shallow Hydrologic Zone exists, the clay sediments act as a 
barrier between the Shallow hydrologic Zone and the deeper regional aquifer. 
Groundwater within the Shallow Hydrologic Zone occurs under unconfined (i.e., 
water table) conditions and generally flows towards the China Lake playa – away 
from the City of Ridgecrest and municipal water supply wells. 
 
The lateral and vertical extent of the de-designation extends from beneath the 
China Lake Playa outward into a large portion of the shallow eastern Indian Wells 
Valley groundwater basin. The extent of de-designation is informed by water 
quality data and best professional judgment. It is likely that groundwater at some 
distance west and north of the area proposed for de-designation (Figure 2) also 
does not meet MUN use designation, but the lack of water quality data precludes 
extension of the boundary into these areas of greater uncertainty.  
 
Where present, the depth to shallow groundwater in the eastern portion of Indian 
Wells Valley ranges from about 0 feet (not present) to 20 feet bgs in the vicinity 
of the China Lake playa to 45 feet bgs in the southeast portion of Indian Wells 
Valley. There is no information to indicate that shallow groundwater in the 
eastern portion of Indian Wells Valley proposed for de-designation has ever been 
used as a source of domestic or municipal water. The only known groundwater 
wells screened in the Shallow Hydrogeological Zone in the eastern portion of 
Indian Wells Valley within the confines of NAWS China Lake are monitoring wells 
related to environmental investigations. The current land use at NAWS China 
Lake is military-industrial, and future land use is expected to remain military-
industrial. 
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WATER TREATABILITY ANALYSIS 
 
The following water treatability analysis pertains to both Salt Wells Valley and 
Indian Wells Valley water. The purpose of the analysis, from the Technical 
Justification Report, is to determine whether the groundwater proposed for MUN 
de-designation could be economically and feasibly treated for MUN use.   
 
The economic and technical treatability analysis was based on the cost of a 
household treatment unit in dollars per gallon treated as a metric for comparison 
with other water supply options. However, household treatment systems 
generally require a higher cost per gallon treated than public water systems. 
Results of the analysis indicate that, although treatment costs are not 
unreasonable compared to other water sources available in the area, the 
difficulty associated with disposal of treatment byproducts renders household 
water treatment for groundwater in the study area technically infeasible.  
 
The economic and treatability analysis consisted of the following steps: 
 

1. Identify the primary constituents in groundwater that must be removed for 
potential use as drinking water. 

2. Identify treatment technologies that could treat or remove these 
constituents. 

3. Use a screening process based on one or more limiting properties, identify 
one or more design treatment technologies for use in the analysis. 

4. Identify baseline conditions for areas and populations that could use water 
for municipal or domestic supply.  

5. Evaluate the size and scale of the proposed design treatment system.  
6. Evaluate the cost of the proposed design treatment system. 
7. Identify alternatives to water treatment. 
8. Compare the design treatment technologies with alternatives to treatment 

according to criteria of effectiveness, implementability, and cost. 
9. Offer an opinion regarding feasibility of groundwater use as a drinking 

water source based on the economic and technical assessment. 
 
The primary constituents considered for treatment in the analysis are arsenic, 
chloride, fluoride, sulfate, and TDS. These constituents exceeded MCLs in 
groundwater samples collected within the Salt Wells Valley and the Indian Wells 
Valley basins.  
 
Waste brine discharged to septic systems would harm anaerobic bacteria that 
make the septic system effective. Storage and hauling the brine to off-site 
disposal is infeasible due to the cost. Disposal of waste brine to sanitary sewer 
systems would likely not meet industrial pretreatment standards and would 
violate discharge permit parameters. Other brine disposal options were 
considered in a pilot study for the Indian Wells Valley Water District which 
evaluated zero liquid discharge using brackish water and were deemed infeasible 
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(Carollo, 2010). The Navy considered source blending, bulk water handling, and 
a public water system as alternatives to water treatment. All three alternatives 
suffer from prohibitive costs. Table 3 provides a comparison of drinking water 
alternatives, including effectiveness, implementability, and costs.  
 
DESCRIPTION OF PROPOSED PROJECT AND IDENTIFICATION OF 
SIGNIFICANT OR POTENTIALLY SIGNIFICANT ADVERSE 
ENVIRONMENTAL IMPACTS OF THE PROJECT AND THE REASONABLY 
FORESEEABLE METHODS OF COMPLIANCE TO SATISFY REQUIREMENTS 
OF CCR TITLE 23, SECTION 3777  
 

For the purposes of California Code of Regulations title 23, section 3777, the 
project is the de-designation of municipal and domestic water supply (MUN) 
beneficial use for the portions of the groundwater basins discussed above. De-
designation is a Water Board action.  

 

In assessing the reasonably foreseeable methods of compliance with the new 
objective and any reasonably foreseeable significant adverse environmental 
impacts associated with compliance with the standard, the Water Board 
considered the potential impacts related to the Navy’s ongoing cleanup at NAWS 
China Lake.  One potential consequence of such action is to not require 
groundwater clean up to the MUN standards for the contaminants previously 
discharged by the Navy. Although the Water Board can require a discharger to 
clean up contamination to background levels, it cannot require clean up of 
naturally-occurring constituents to levels lower than background.  In addition, the 
Water Board may allow cleanup levels above background if it makes findings 
consistent with State Water Resources Control Board Resolution 92-49, but at a 
minimum, the cleanup levels must meet Basin Plan objectives. Therefore, even 
without the de-designation, the Water Board could not require the Navy 
(discharger) to clean up naturally-occurring constituents to make the water 
suitable for MUN uses; however, the Water Board could set cleanup levels for 
contaminants caused by the Navy’s activities at NAWS China Lake at levels that 
exceed levels that protect MUN.  Nonetheless, all remaining beneficial uses 
would have to be protected.  It is too speculative at this time; however, to know 
what the Water Board will set the cleanup levels at.  Thus, the consequence of 
this de-designation is not a significant departure from existing requirements as 
the water would still not be suitable for MUN use without treatment.  

 

Because MUN uses would not have to be protected, there is a potential that the 
Water Board could allow increased water quality impacts from new industrial 
discharges to the area.  Because there are no specific proposals for new or 
expanded discharges of industrial waste or for construction or expansion of 
industrial facilities within the area, such impacts are speculative at this time, and 
the likelihood of new industrial discharges are small because the current land use 
is limited to that related to its use by the military. Even if any such project that 
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included a discharge of industrial waste were proposed in the area, the discharge 
would have to meet effluent limits that protect beneficial uses and meet anti-
degradation requirements, making any such impact less than significant to water 
quality. 

 

The project, and the reasonably foreseeable methods of compliance with the 
project, will not result in any reasonably foreseeably significant adverse 
environmental impacts.  Because the analysis here and in the environmental 
checklist supports a fair argument that there are no significant adverse 
environmental impacts related to either the project or the reasonably foreseeable 
methods of compliance with the changes to the Basin Plan, no alternatives to the 
project that would have less significant impacts to the environment, or mitigation 
measures to reduce significant adverse environmental impacts, were considered.   
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NAWS China Lake, California                                                   Table 3  
MUN de-designation 

COMPARISON OF DRINKING WATER ALTERNATIVES – INDIAN WELLS VALLEY 
 

Alternative Effectiveness Implementability 

Minimum 
Estimated Cost 

($ per year) 

POU/POE RO 
Effective for all primary constituents.  Meets 
all MCLs.  Effectiveness is tempered by a 
byproduct of waste brine. 

Not implementable.  Relatively complex to install 
and maintain for typical homeowner.  For existing 
construction, retrofitting may prove difficult.  If 
owner is not vigilant, lapses in treatment 
effectiveness can have health effects.  Waste brine 
can only be hauled to a Class I landfill facility as a 
liquid or solid industrial waste. 

$555 

Source Blending 

Effective if enough source water of higher 
quality is blended with water of poor quality.  
For the IWV study area, some groundwater is 
degraded enough to render this alternative 
ineffective.  May not meet all MCLs, 
depending on available sources. 

Prohibitive if another, higher quality source is not 
relatively close.  Careful water quality monitoring is 
required to ensure blended drinking water meets 
MCLs.  Negative health effects possible.  
Availability of an alternative, higher quality source 
may negate need to blend and abandonment of 
lower quality source. 

NA 

Bulk Water  
Hauling 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Contract trucking and delivery is very 
implementable.  Associated tank, feed pump, 
pressure tank, and piping may be more difficult to 
site and install. 

$4,270 

Public Water 
System 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Easy implementation at boundary of service areas 
of existing public water systems, although 
additional piping would be necessary to extend the 
service area.  At all other areas within the study 
area, connection to the nearest public water 
system would be prohibitive. 

$460 

Notes: 

IWV  Indian Wells Valley POE  Point of entry treatment (typically a whole-house filter) 

MCL  Maximum contaminant level POU  Point of use treatment (typically an under-sink filter) 

NA Not applicable RO  Reverse osmosis 
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APPENDIX A 

ENVIRONMENTAL CHECKLIST 
 
The checklist below is based on Appendix I to the CEQA Guidelines.  There are 
no direct impacts related to the proposed Basin Plan Amendment for the de-
designation of the MUN beneficial use from the Indian Wells Valley and Salt 
Wells Valley groundwater basins beneath the Naval Air Weapons Station 
(NAWS) China Lake. The groundwater is currently unusable for MUN use 
because of high concentrations of TDS and arsenic, and this Basin Plan 
Amendment will better align the Water Quality Control Plan for the Lahontan 
Region (Basin Plan) with the quality of the groundwater in these basins.  
Arguably, the de-designation will also have limited effects on cleanup of existing 
contamination.  The Water Board can only require cleanup to background levels, 
and therefore, could not require the Navy to cleanup TDS and arsenic levels that 
were not caused by their discharge in order to make the basins available for 
MUN use.    
 
The only potential impacts to water quality from the de-designation would be from 
new industrial discharges to the area.  Because there are no specific proposals 
for new or expanded discharges of industrial waste or for construction or 
expansion of industrial facilities within the area, such impacts are speculative at 
this time, and the likelihood of new industrial discharges are small because the 
current land use is limited to that related to its use by the military. Even if any 
such project that included a discharge of industrial waste were proposed in the 
area, the discharge would have to meet effluent limits that protect beneficial uses 
and meet anti-degradation requirements, making any such impact less than 
significant to water quality.   
 
I.  Background 
 

Project Title:  
De-designation of the MUN water quality beneficial use of the Salt Wells 
Valley and Indian Wells Valley ground water basins that are below the Naval 
Air Weapons Station (NAWS) China Lake  

 
Contact Person: Richard Booth  

 
Project Description:  
The project is adoption by the Lahontan Regional Water Quality Control 
Board (Water Board) of an amendment to the Basin Plan that will remove the 
Municipal and Domestic Supply (MUN) beneficial use designation from 
certain ground waters located beneath the NAWS China Lake. The ground 
waters affected are those located in portions of the Salt Wells Valley and for 
shallow groundwater in the eastern Indian Wells Valley basins. The primary 
reason for de-designating these ground waters for MUN is that the naturally-

1146



NAWS China Lake 

MUN De-designation 

A-2 

 

occurring constituents, such as arsenic and TDS, exceed the municipal 
drinking water standards. 

 
II. Environmental Impacts 
The environmental factors checked below could be potentially affected by this 
project. See the checklist on the following pages for more details.  
 

 Aesthetics   Agriculture and Forestry Resources   Air Quality  

 Biological Resources   Cultural Resources  Geology/Soils  

 Greenhouse Gas 
Emissions 

 Hazards & Hazardous Materials  Energy and Mineral Resources   Hydrology/Water Quality 

 Land Use/Planning  Mineral Resources  Noise  

 Population/Housing  Public Services  Recreation 

 Transportation/Traffic  Utilities/Service Systems  Mandatory Findings of      
                Significance 

 
 

Potentially   Less Than             Less  Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

1. AESTHETICS. Would the project: 

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

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

    

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

    

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

    

 
a-d) The project will not affect scenic vistas, as no viewsheds will be impeded. 
No scenic resources will be damaged.  
 
2. AGRICULTURAL AND FOREST RESOURCES.  In determining whether impacts to agricultural 
resources are significant environmental impacts, lead agencies may refer to the California 
Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California 
Department 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: 
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 Potentially   Less Than             Less  Than       No 

Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
 

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

    

 

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)) 
or timberland (as defined by Public Resources Code section 
4526)? 

    

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

        

 
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? 

 

 

 

 

 

      

 
    

a-e) Adoption of this action will not result in the loss of farmland or forest lands or 
the conversion of farmland to non-agricultural use or forest land to non-forest 
use. The action will not affect existing zoning for agriculture or forest land or 
timberland.  

 

 
3. 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) Expose sensitive receptors to substantial pollutant 
concentrations? 

    

d) 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 that exceed 
quantitative thresholds for ozone precursors)? 

    

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

    

 
a-e) There will be no effect on air quality.  
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 Potentially   Less Than             Less  Than       No 

Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
4. 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 DFW or 
USFWS? 

    

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 DFW or 
USFWS? 

    

c) Have a substantial adverse effect on federally-protected 
wetlands as defined by Section 404 of the federal 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 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? 

    

 
 a-f) There will be no effect on biological resources. 

 

 
5. 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 as defined in §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 formal cemeteries? 

    

 
a-d) There will be no effect on cultural resources.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

        
6. 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 in 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 & 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 soils, as defined in Table 18-1-B of 
the Uniform Building Code (1994), creating substantial risks 
to life or property? 

    

e) Have soils incapable of adequately supporting the use of 
septic tanks or alternate wastewater disposal systems where 
sewers are not available for the disposal of wastewater? 

    

 
a-e) There will be no effect on geology or soils.  
              Less Than       No 

 
7. 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 any applicable plan, policy or regulation of an 
agency adopted for the purpose of reducing the emissions of 
greenhouse gases? 

    

 
a-b) There will be no effect on greenhouse gas emissions.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
8. 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? 

     

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 ¼ 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 
§65962.5 and, as a result, would it create a significant hazard 
to the public or to 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 a 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? 

 
 

 
 

 
 

 
 

 
a-h) There will be no effect from hazardous materials.  The adoption of this Basin 
Plan Amendment will provide the Water Board the discretion to allow 
contaminants to remain in groundwater above the Maximum Contaminant Levels 
for a long period of time. No contamination exists at the site in concentrations at 
hazardous levels. The levels of contamination in groundwater will not pose a 
significant hazard or risk to the public or the environment.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
9. 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 stormwater 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? 

    

h) Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

    

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? 

    

j) Inundation by seiche, tsunami, or mudflow?     

 
a-j) There is a potential for future industrial discharges to groundwater of Salt 
Wells Valley and the shallow groundwater of Indian Wells Valley, which would 
not otherwise had been possible if the MUN designation remained.  However, 
any such potential impacts are speculative, as there are no such projects 
proposed at this time, and current military use of the area makes it unavailable 
for development.  Even if any such industrial discharges were to occur, they must 
meet the requirements of the Lahontan Basin Plan, including a review and 
permitting process for such discharges. Such a process is intended to ensure 
that impacts to groundwater quality will be less than significant.  
 
De-designation could also potentially affect cleanup levels for contaminated 
groundwater; however, it is speculative whether those levels would be 
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significantly different because of the de-designation.  Pursuant to State Water 
Board Resolution 92-49, the Water Board can only require cleanup of 
contamination to background levels.  This means that the Water Board cannot 
require the Navy or others to clean up levels of TDS or arsenic that are caused 
by their discharge, and even if de-designation did not occur, cleanup would only 
be to background levels.   
 
Because MUN is generally the most sensitive use, removing the MUN use could 
result in allowing the Water Board to require less stringent cleanup levels for 
some constituents.  Under the requirements of State Water Board Resolution 92-
49, the Water Board may allow the Navy to cleanup to water quality objectives 
that are less stringent than background if it is not feasible to clean up water to 
background levels.  In that case, the Water Board may reduce cleanup to “the 
best water quality which is reasonable… considering all demands being made 
and to be made on those waters and the total values involved…”  This alternative 
to background levels cannot result in water quality less than that in the Basin 
Plan.  This means that if the MUN beneficial use designation is removed,  
alternative groundwater cleanup levels could be set at levels necessary to protect 
industrial uses, which would likely be less stringent than the levels necessary to 
protect MUN beneficial uses for most constituents.  It is speculative, however, to 
know at what levels the final cleanup levels would be set after the Water Board 
applied the factors set forth in State Board Resolution 92-49.  It is certain, 
however, that consistent with State Board Resolution 92-49, it would not be less 
than the levels necessary to protect the remaining beneficial uses.   
 

Potentially   Less Than             Less  Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
10. 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) Conflict with any applicable habitat conservation plan or 
natural community conservation plan? 

    

a-c) There will be no effects on land use and planning. 
 
11. MINERAL RESOURCES.  Would the project: 

a) Result in the loss of availability of a known mineral resource 
that would be of future 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? 

    

a-b) There will be no effect on mineral resources.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
12. 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? 

    

b) Exposure of persons to, or generation of, excessive 
groundborne vibration or groundborne noise levels? 

    

c) A substantial permanent increase in ambient noise levels in 
the project vicinity above levels existing without the project? 

    

d) A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 

    

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 in or working in the project area to excessive 
noise levels? 

    

f) For a project within the vicinity of a private airstrip, would the 
project expose people residing in or working in the project 
area to excessive noise levels? 

    

 
a-f) There will no effect on noise.  
 
13. POPULATION AND HOUSING.  Would the project: 

a) Induce substantial population growth in an area either directly 
(e.g., by proposing new homes and businesses) or indirectly 
(e.g., through extension of roads 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? 

    

a-c) There will be no effect on population and housing.  
 
14. PUBLIC SERVICES. Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered governmental facilities, the construction 
of which could cause significant environmental impacts, in order to maintain acceptable service 
rations, response times or other performance objectives for any of the public services: 

a) Fire protection?     

b) Police protection?     

c) Schools?     

d) Parks?     

e) Other public facilities?     

a-e) There will be no effect on public services.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
15. 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) Include recreational facilities or require the construction or 
expansion of recreational facilities that might have an 
adverse physical effect on the environment? 

    

 
a-b) There will no effect on recreation.  
 
16. TRANSPORTATION / TRAFFIC.  Would the project:  

a) Exceed the capacity of the existing circulation system, based 
on an applicable measure of effectiveness (as designated in 
a general plan policy, ordinance, etc.), taking into account all 
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 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 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 supporting 
alternative transportation (e.g., bus turnouts, bicycle racks)? 

    

 
a-f) There will be no effect on transportation or traffic.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
17. 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 impacts? 

    

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 
impacts?  

    

d) Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or 
expanded entitlements needed? 

    

e) Result in a determination by the wastewater treatment 
provider that 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? 

    

 
a) The project will not directly result in exceedance in wastewater treatment 
requirements and will allow contaminants to remain in groundwater without 
requiring treatment.  
 
(b-g) There will be no effect on utilities and service systems. The community 
receives its water supply from groundwater unaffected by the area proposed for 
de-designation; otherwise, the groundwater area would not qualify for de-
designation. In addition, a Water Treatability Analysis was performed which 
showed that treating the water and disposing of treatment byproducts is not 
feasible.  
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18. 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? 

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 potential future projects) 

Potenlia.~y 

S1gnificanl 
Impact 

0 

0 

c) Does the project have environmental effects that will cause 0 
substantial adverse effects on human beings, either directly 
or indirectly? 

I find that the project COULD NOT have a significant 
impact on the environment, and the functional equivalent of a 
NEGATIVE DECLARATION will be prepared. 

I find that although the proposed project could have a significant 
effect on the environment, there will not be a significant effect 
in this case because the mitigation measures included 
in the project description have been added to the project. 
The functional equivalent of a MITIGATED NEGATIVE 
DECLARATION will be prepared. 

I find that the proposed project may have a significant impact 
on the environment, and the functional equivalent of an 
ENVIRONMENTAL IMPACT REPORT is required. 

Prepared By: 

~IV/~ • Date Richard W. Booth 
Senior Engineering Geologist 

Lauri Kemper Date 
Assistant Executive Officer 

Authority: Public Resources Code Sections 21083, 21084, 21084.1, and 21087. 

Less'QIM L•u Than No 
Sognificant Significanl lmp.act 
Wilh Impact 
Mtlig&IIOn 
Incorporated 

0 0 

0 0 

0 0 

Reference: Public Resources Code Sections 21080(c), 21080.1, 21080.3, 21082.1 , 21083, 21083.1 through 
21083.3, 21083.6 through 21083.9, 21084.1, 21093, 21094, 211 51; Sundstrom v. County of Mendocino, 202 Cal. 
App. 3d 296 (1988); Leonoffv. Monterey Board of Supervisors, 222 Cal. App. 3d 1337 (1990) 
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MEETING AGENDA 

 
February 11, 2015 

2:00 p.m. 
 

The Board is conducting this meeting using teleconference equipment that will permit 
Board members to participate from the five locations shown below: 

 

Mojave Water Agency 
13846 Conference Center Drive 

Apple Valley, CA 92307 
 

California Regional Water Quality Control Board-Lahontan Region 
South Lake Tahoe Office, Conference Room 

2501 Lake Tahoe Boulevard 
South Lake Tahoe, CA 96150; 

 
Rosamond Community Services District 

3179 35th Street West 
Rosamond, CA 93560; and 

 
Town of Truckee 

Front Room Conference Room, 2nd Floor 
10183 Truckee Airport Road 

Truckee, CA 96161 
 

 
Supporting Documents:  
 
Supporting documents for agenda items are posted on our website at least 10 days prior to the 
scheduled meeting. If you wish to be added to the interested parties list for a specific agenda 
item, please contact the staff person listed with the item in the agenda announcement. To view 
or download documents, go to www.waterboards.ca.gov/lahontan. (See note below for 
information on the timing for submitting comments.)  
 
Submittal of Written Material for Water Board Consideration:  
 
Comments on individual items are welcome and encouraged. Written comments on an 
agenda item must be submitted on or before the due date listed in the hearing notice 
associated with the agenda item. Hearing notices are distributed to persons who have 
indicated they want to receive information about a specific item and are posted on the Water 
Board’s web site (www.waterboards.ca.gov/lahontan).  For items that do not have a 
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separate hearing notice with specific due dates, written comments must be submitted at 
least ten (10) days before the meeting. This allows time to distribute the material to Water 
Board members in advance of the meeting, providing the opportunity for the members to 
read and consider the information submitted. Pursuant to California Code of Regulations, 
Title 23, section 648.4, the Water Board may refuse to admit written testimony into evidence 
unless the proponent can demonstrate why he or she was unable to submit the material on 
time or that compliance with the deadline would otherwise create a hardship. If any other 
party demonstrates prejudice resulting from admission of the written testimony, the Water 
Board may refuse to admit it. A copy of the procedures governing Water Board meetings 
may be found at California Code of Regulations, Title 23, section 647 et seq., and is 
available upon request. Hearings before the Water Board are not conducted pursuant to 
Government Code section 11500 et seq. 
 
The meeting room is accessible to people with disabilities. If you have special 
accommodations or language needs, please contact Sue Genera at least five days prior to 
the meeting date at (530) 542-5414 or sgenera@waterboards.ca.gov/.  TTY/TDD/Speech-
to-Speech users may dial 7-1-1 for the California Relay Service. 
 
General Meeting Information:  
 
The following items are numbered for identification purposes only and will not necessarily be 
considered in this order. Public hearings will not be called to order prior to the time specified. 
It is likely that some of the items scheduled for Wednesday afternoon will carry-over into the 
evening session. If, due to time constraints, the Water Board is unable to consider all of the 
items scheduled for Wednesday, the item(s) not heard will be considered on Thursday.  All 
Board files, exhibits, and agenda materials pertaining to items on this agenda are hereby 
made a part of the record for the appropriate item.  

Anyone wishing to present a Microsoft PowerPoint® presentation during the meeting, using 
the Water Board’s projector, must provide the presentation to the Water Board on either a 
CD or via email at least ten working days prior to the meeting. Please contact the staff 
person listed for the agenda item of interest. 
 

REGULAR MEETING: Wednesday, February 11, 2015 – 2:00 p.m.  
 

INTRODUCTIONS 
 

1. PUBLIC FORUM 
 
Any person may address the Water Board regarding a matter within the Water Board's jurisdiction that is not 
related to an item on this meeting agenda. Comments will generally be limited to five minutes, unless otherwise 
directed by the Chair. Any person wishing to make a longer presentation should request an extension from the 
Executive Officer at least ten days prior to the meeting. Comments regarding matters that are under 
development for future meetings or not within the Water Board’s regulatory authority will be restricted.  
(See: <http://www.waterboards.ca.gov/lahontan/board_info/agenda/upcoming.shtml#top/>.) 
 

OTHER BUSINESS 
 

2. Minutes (The Water Board will consider adopting the minutes of the Regular Meeting of January 14-15, 2015, 

in South Lake Tahoe, CA) (Sue Genera) 
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3. ADOPTION OF UNCONTESTED CALENDAR 
 
Items denoted by (

*
) are expected to be routine and non-controversial. The Water Board will act on these items 

at one time without discussion. If any Water Board member, staff member, or interested party requests 
discussion, the item will be removed from the Uncontested Calendar to be considered separately. Requests to 
have an item removed from the uncontested calendar can be made in advance of the meeting by writing to the  
Water Board or by calling the Water Board’s Executive Officer, or the request can be made to the Water Board at 
the meeting on the Wednesday before the vote on the Uncontested Calendar. 

 
AMENDED WASTE DISCHARGE REQUIREMENTS 

 

4. *U.S. Borax, Inc., The Mojave Cogeneration Company, Clean Energy Fuels Company, 
Boron Facility, Kern County (The Water Board will consider amending the Waste Discharge 

Requirements to allow increased disposal volumes of Boric Acid Ponds 1 through 5.) (Brianna Bergen) 
 

5. *San Bernardino County Solid Waste Division, Heaps Peak Class III Landfill, 
Leachate Treatment and Disposal System, San Bernardino County (The Water Board will 

consider amending the proposed Waste Discharge Requirements to increase effluent limitations for iron and 
manganese to reflect demonstrated best practicable treatment and control technologies for these constituents.) 

(Christy Hunter) 
 

NEW WASTE DISCHARGE REQUIREMENTS 
 

6. *Fort Irwin U.S. Army National Training Center; Irwin Water Works, San Bernardino 
County (The Board will consider adopting Waste Discharge Requirements for the new Irwin Water Works 

Water Treatment Facility.) (William Muir) 
 
PLANS AND POLICIES 

 

7. Proposed Amendment to the Water Quality Control Plan for the Lahontan Region (The 

Water Board will consider adopting an amendment to the Basin Plan that removes the Municipal and Domestic 
Supply (MUN) beneficial use designation from certain groundwaters beneath Naval Air Weapons Station China 

Lake in Kern, Inyo, and San Bernardino Counties.) (Richard Booth) 
 
REPORTS 
 

8. Reports by Water Board Chair and Board Members 
 

9. Executive Officer’s Report (The Water Board will not be asked to take any formal action; however, it may 

provide direction to staff.) (Patty Z. Kouyoumdjian, Executive Officer) 
 

10. CLOSED SESSION** 
 

a. Discussion of Significant Exposure to Litigation. Authority: Government Code section 11126, 
subdivision (e)(2)(B)(i).  

 
b. Discussion to Decide Whether to Initiate Litigation. Authority: Government Code section  11126, 

subdivision (e)(2)(C)(i). 
 
c. Discussion of Litigation: People of the State of California ex rel. California Regional Water 

Quality Control Board, Lahontan Region v. Thomas E. Erickson et al., El Dorado Superior Court 
Case No. SC20010089. Authority: Government Code section 11126, subdivision (e).  

 
___________________ 
** At any time during the regular session, the Board may adjourn to a closed session to consider litigation, personnel matters, or to 
deliberate on a decision to be reached based upon the evidence introduced in the hearing.  Discussion of litigation is within the 
attorney-client privilege and may be held in closed session.  Authority: Government Code section 11126, subdivisions (a), (c), (3) 
and (e). 
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d. Discussion of Litigation: “PG&E Compressor Stn.; Patty and Water Board v. Shah Bains & 
Family & Tenants,” San Bernardino Superior Court Case No. CIVDS1412703.  Authority; 
Government Code section 11126, subdivision (e).   

 
e. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the State 

Water Resources Control Board): In the Matter of the Petition of CAD Enterprises, LLC et al for 
Review of Cleanup and Abatement Order No. R6S-2003-0031(SWRCB/OCC File Nos. A-1589. 
Authority: Government Code section 11126, subdivision (e). 

 
f. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the State 

Water Resources Control Board): In the Matter of the Petition of Flameling Dairy, Inc.; K&H Van 
Vliet Children LLC; and the Pacific Gas and Electric Company for Review of Action by the 
California Regional Water Quality Control Board, Lahontan Region in Issuing Cleanup and 
Abatement Order Nos. R6V-2008-0034 and R6V-2008-0034A2, regarding the Desert View Dairy 
(SWRCB/OCC File Nos. A-1975(a), A-2089). Authority: Government Code section 11126, 
subdivision (e).  

 
g. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the 

State Water Resources Control Board): In the Matter of the Petition of the United State 
Department of Agriculture, Forest Service, Inyo National Forest for Review of Action by the 
California Regional Water Quality Control Board, Lahontan Region in Adopting Order No. 
R6T-2011-0009 Regarding Investigative Order for the United States Forest Service, Inyo 
National Forest, White Mountain Grazing Allotments (SWRCB/OCC File No. A-2151). 
Authority: Government Code section 11126, subdivision (e).  

 
h. Discussion of Litigation (Petition for Review of Lahontan WAte rBoard Action Filed with the 

State Water Resources Control Board):  In the Matter of Amended Cleanup and Abatement 
Order No. R6V-2-11-005A1, Requiring PG&E to Cleanup and Abate Waste Discharges of 
Total and Hexavalent Chromium to Groundwater of the Mojave Hydrologic Unit, Hinkley 
Compressor Station, San Bernardino County (SWRCB/OCC File No. A-2188(a)).  Authority:  
Government Code section 11126, subdivision (e). 

 
i. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the 

State Water Resources Control Board): In the Matter of the Petition of Pacific Gas and 
Electric for Review of Amended Cleanup and Abatement Order No. R6V-2008-0002-A4 
Requiring Pacific Gas and Electric Company to Clean Up and Abate Waste Discharges of 
Total and Hexavalent Chromium to the Groundwaters of the Mojave Hydrologic 
Unit  (SWRCB/OCC File No. 2244). Authority: Government Code section 11126, subdivision 
(e).   

 
j. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the 

State Water Resources Control Board): In the Matter of the Petition of Pacific Gas and 
Electric for Review of Resolution No. R6V-2013-0060 Certifying a Final Environmental 
Impact Report for Comprehensive Groundwater Cleanup Strategy For Historical Chromium 
Discharges From Pacific Gas and Electric Company’s Hinkley Compressor Station (State 
Clearinghouse No. 2008011097), San Bernardino County (SWRCB/OCC File No. 2266).  
Authority:  Government Code section 11126, subdivision (e). 

 
k. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the 

State Water Resources Control Board): In the     Matter of Arimol Group, Inc. and 
Meadowbrook Cedar, Inc. for Review of Cleanup and Abatement Order  No. R6V-2013-0078 
for Arimol Group, Inc. and Meadowbrook Cedar, Inc., Lake Arrowhead, San Bernardino 
County (SWRCB/OCC File No. 2274).  Authority: Government Code section 11126, 
subdivision (e). 
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l. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the 
State Water Resources Control Board): In the Matter of the Petition of Pacific Gas and 
Electric for Failure of Lahontan Water Board to Amend Cleanup and Amendment Order No. 
R6V-2011-0005A2 Concerning Changes to the Whole House Replacement Water Program 
And Plume Delineation Requirements for Hinkley Compressor Station at 35863 Fairview 
Road, Hinkley, San Bernardino County  (SWRCB/OCC File No. 2286). Authority: 
Government Code section 11126, subdivision (e).  

 
m. Discussion of Litigation (Petition for Review of Lahontan Water Board Action Filed with the 

State Water Resources Control Board): In the Matter of the Petition of Daron Banks, et al. 
for Review of Letter Dated July 18, 2014 from Lahontan RWQCB Executive Officer 
Concerning New Application of the Maximum Containment Level (MCL) for the Whole 
House Replacement Water Program for the Hinkley Compressor Station Site Cleanup, 
Hinkley, San Bernardino County (SWRCB/OCC File No. 2324).  Authority:  Government 
Code section 11126, subdivision (e). 

 
n. Discussion of Personnel Matters. Authority: Government Code section 11126, subdivision 

(a). 

 
ADJOURNMENT 
 
Any person aggrieved by an action of the California Regional Water Quality Control Board, Lahontan Region that is 
subject to review as set forth in Water Code section 13320, subdivision (a), may petition the State Water Resources 
Control Board (State Water Board) to review the action. Any petition must be made in accordance with Water Code 
section 13320 and California Code of Regulations, title 23, sections 2050 and following. The State Water Board must 
receive the petition by 5:00 p.m., 30 days after the date the action was taken, except that if the thirtieth day following 
the date the action was taken falls on a Saturday, Sunday, or state holiday the petition must be received by the State 
Water Board by 5:00 p.m. on the next business day. Copies of the law and regulation applicable to filing petitions may 
be found on the Internet at: http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided 
upon request.  
 
Note: A listing of pending applications for Water Quality Certification pursuant to Section 401 of the Clean 

Water Act may be obtained by calling: 
 

Northern Lahontan Basin: 
Tobi Tyler in South Lake Tahoe at (530) 542-5435, ttyler@waterboards.ca.gov  
 
Southern Lahontan Basin: 
Patrice Copeland and Jan Zimmerman, in Victorville at (760) 241-6583, 
pcopeland@waterboards.ca.gov or jzimmerman@waterboards.ca.gov  
 
The Regional Water Quality Control Board, Lahontan Region, has a home page that can be 
accessed on the Internet, at: http://www.waterboards.ca.gov/lahontan 

 

The Lahontan Water Board will be considering many items during this meeting which may result in Board action or 

direction to staff. We encourage input from all people interested in a given item or issue, so that when we act, our 

decision is based on all available information. Although an oath is not administered in most of the proceedings before 

this Board, we expect all statements made before this Board to be truthful with no attempts to mislead this Board 

by false statements, deceptive presentation or failure to include essential information. 

The Board encourages all people in or near a Board meeting to refrain from engaging in inappropriate conduct. 

Inappropriate conduct may include disorderly, contemptuous or insolent behavior, breach of peace, boisterous conduct, 

violent disturbance or other unlawful interference in the Board’s proceedings. Such conduct could subject you to 

contempt sanctions by the superior court (Gov. Code § 11455.10). 

The Board Chairperson may impose sanctions, including reasonable expenses and attorney’s fees, on any party for bad 

faith actions, frivolous tactics or actions intended to cause unnecessary delay by a party or the party’s attorney or 

representative (Gov. Code § 11455.30). 
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LAHONTAN WATER BOARD MEMBERS 

California Water Code Section 13201 provides for the Governor to appoint seven members to the Regional 
Water Quality Control Board. Each member shall reside or have a principal place of business within the region. 
Appointments are subject to confirmation by the state Senate. 

Name From Term Expires 

Amy Horne, Ph.D., Chair Truckee 9/30/18 

Kimberly Cox, Vice Chair  Helendale 9/30/18 

Don Jardine  Markleeville 9/30/15 

Keith Dyas  Rosamond 9/30/16 

Peter C. Pumphrey Bishop 9/30/15 

Eric Sandel Truckee 9/30/17 

Vacant  9/30/17 

LAHONTAN WATER BOARD STAFF 

Patty Z. Kouyoumdjian 
Executive Officer 

Lauri Kemper 
Assistant Executive Officer 
and Ombudsman 

Kimberly Niemeyer 
Counsel to the Board 

Sue Genera 
Executive Assistant 

 
South Lake Tahoe Office: Scott Ferguson, Manager, Regulatory Compliance Division 
 Vacant, Chief, Enforcement & Special Projects Unit 
 Alan Miller, Chief, North Basin Regulatory Unit 
  
 Doug Smith, Manager, Planning and Restoration Division 
 Richard Booth,  Chief, TMDL/Basin Planning Unit 
 Douglas Cushman,  Chief, Non-Point Source Unit 
 Tom Gavigan, Chief, North Basin Cleanup and Site Investigation Unit 
  
Victorville Office: Mike Plaziak, Manager, Southern Lahontan Watersheds Division 
 Patrice Copeland, Chief, Land Disposal Unit 
 Jehiel Cass, Chief, South Basin Regulatory Unit  
 Cindi Mitton, Chief, South Basin Cleanup and Site Investigation Unit 

The primary responsibility of the Water Board is to protect the quality of the surface and groundwater within the 
Region for beneficial uses. The duty is carried out by formulating and adopting water quality plans for specific ground 
or surface water bodies; by prescribing and enforcing requirements on domestic and industrial waste dischargers, 
and by requiring cleanup of water contamination and pollution. Specific responsibilities and procedures of the Board 
are outlined in the Porter-Cologne Water Quality Control Act. 

Regular meetings of the Water Board are normally held on the second Wednesday and Thursday of each month. 
Meeting locations vary but generally alternate between the north and south basins of the region. 

Recordings are made of each Water Board meeting and are retained on the Lahontan Regional Water Quality  
Control Board website at: http://www.waterboards.ca.gov/lahontan/. 
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NOTES 

A. SEQUENCE OF AGENDA ITEMS 

The items are numbered for identification purposes only and will not necessarily be considered in this order. 

B. AVAILABILITY OF AGENDA MATERIAL 

Details concerning these agenda items are available for public reference during working hours at the Board's 
offices. Copies of individual agenda items may be obtained at the Board's offices after 8:00 a.m. on the 
Friday, twelve days preceding the Board meeting. The staff will assist in answering questions. 

 C. UNCONTESTED ITEMS CALENDAR 

Item numbers with an asterisk (*) are expected to be routine and noncontroversial. They will be acted upon 
by the Board at one time without discussion. If any Board member, staff member, or interested party 
requests discussion, the item will be removed from the Uncontested Calendar to be considered separately. 

D. PETITION OF REGIONAL BOARD ACTION 

Any person aggrieved by an action of the California Regional Water Quality Control Board, 
Lahontan Region that is subject to review as set forth in Water Code section 13320(a), may petition 
the State Water Resources Control Board (State Water Board) to review the action. Any petition 
must be made in accordance with Water Code section 13320 and California Code of Regulations, 
title 23, sections 2050 and following. The State Water Board must receive the petition by 5:00 p.m., 
30 days after the date the action was taken, except that if the thirtieth day following the date the 
action was taken falls on a Saturday, Sunday or state holiday, the petition must be received by the 
State Water Board by 5:00 p.m. on the next business day. Copies of the law and regulation 
applicable to filing petitions may be found on the Internet at: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided upon 
request. 

E. HEARING RECORD EXHIBITS 

Material presented to the Board as part of the testimony that is to be made part of the record must be left 
with the Board. This includes photographs, slides, chart, diagrams, etc. 

F. CONTRIBUTIONS TO REGIONAL BOARD MEMBERS 

All persons who actively support or oppose the adoption of waste discharge requirements or an NPDES 
permit before the Lahontan Water Board must submit a statement to the Board disclosing any contributions 
of $250 or more to be used in a federal, state, or local election, made by the action supporter or opponent, 
or his or her agent, within the last 12 months to any Water Board member. All permit applicants and all 
persons who actively support or oppose adoption of a set of waste discharge requirements or an NPDES 
permit pending before the Water Board are prohibited from making a contribution of $250 or more to any 
Board member for three months following a Water Board decision on the permit application. 

G. ADDITIONAL CLOSED SESSION 

At any time during the regular session, the Board may adjourn to a closed session to consider litigation, 
personnel matters, or to deliberate on a decision to be reached based upon evidence introduced in the 
hearing. Discussion of litigation is within the attorney-client privilege and may be held in closed session. 
Authority: Government Code section 11126, subdivisions (a), (c)(3) and (e). 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
MEETING OF FEBRUARY 11, 2015 

APPLE VALLEY, CA 
 

ITEM:   7 
 
SUBJECT: PROPOSED BASIN PLAN AMENDMENT TO REMOVE THE 

MUNICIPAL AND DOMESTIC SUPPLY (MUN) BENEFICIAL USE 
DESIGNATION FROM CERTAIN GROUND WATERS BENEATH 
NAVAL AIR WEAPONS STATION CHINA LAKE, KERN, INYO, 
AND SAN BERNARDINO COUNTIES 

 
CHRONOLOGY: This is a new item. 
 
DISCUSSION: Certain ground waters beneath Naval Air Weapons Station China 

Lake (NAWS China Lake) are not suitable for municipal or domestic 
(MUN) uses, including drinking, because they contain naturally high 
concentrations of total dissolved solids (TDS), arsenic and other 
inorganic compounds. The primary reason for proposing removal of 
the MUN beneficial use at this time is in response to a request by 
the Navy to aid in its groundwater remediation efforts at NAWS 
China Lake.  

 
The ground waters proposed for de-designation are those located 
beneath the Salt Wells Valley and those within the shallow 
groundwater in the eastern Indian Wells Valley groundwater basin. 
Both of these areas are located entirely within the boundaries of the 
NAWS China Lake. No changes are proposed to the other 
designated beneficial uses for ground waters of the Salt Wells 
Valley and Indian Wells Valley basins. 

 
BACKGROUND: In 1989, the Water Board amended its 1975 Basin Plans to 

designate MUN uses for almost all surface and ground waters in 
the Lahontan Region, including inland saline lakes and geothermal 
springs.  The rationale for this action was that, due to the scarcity of 
water supplies in much of the region, it might be feasible and 
desirable to treat and use even poor quality waters in the future. 
The Water Board also lacked the staff resources and water quality 
data necessary to assess all water bodies in the Lahontan Region 
on a case-by-case basis for their suitability as drinking water 
sources.   

 
 The Navy has conducted multiple studies of the NAWS China Lake 

including hydrogeological studies, geochemistry of the 
groundwater, and a water treatability analysis. A summary of the 
pertinent technical assessments are included in the Staff Report in 
Enclosure 2. Over several years, Water Board staff has participated 
in the Navy’s studies by reviewing plans and reports, consulting 
with Navy’s consultants and groundwater management agencies in 
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the Ridgecrest area, and requesting information from the Navy 
specific to de-designation criteria.  

 
Water Board staff reviewed and evaluated the information provided 
and completed its own analysis including consideration of 
alternatives.  

 
Water Board staff conducted a scoping process in Ridgecrest in 
May 2013. During that process, the Water Board received two 
letters in support of MUN de-designation; one from Indian Wells 
Valley Cooperative Groundwater Management Group and the other 
from the Indian Wells Valley Water District. Water Board staff 
received no comments in opposition. Water Board staff completed, 
and circulated for comment, the Basin Plan amendment package, 
including an environmental analysis (Substitute Environmental 
Document). No comments were received during the public 
comment period that ended January 12, 2015.  
 

 Based on the various hydrogeological characterizations, water 
treatability analyses, and community input, Water Board staff 
concludes the information is sufficient and that MUN use de-
designation is appropriate.  

 
 

RECOMMEN- 
DATION: Staff recommends you adopt the proposed resolution de-

designating MUN use in certain groundwaters beneath China Lake 
NAWS. 

 
ENCLOSURES 

 

ENCLOSURE Description Bates Pages 

1 Proposed resolution 7-5 

2 Staff Report and Substitute Environmental 
Document 

7-11 

3 Presentation 7-47 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
RESOLUTION R6V-2015-PROPOSED 

 
PROPOSED BASIN PLAN AMENDMENT TO REMOVE THE MUNICIPAL AND 

DOMESTIC SUPPLY (MUN) BENEFICIAL USE DESIGNATION FROM CERTAIN 
GROUND WATERS BENEATH NAVAL AIR WEAPONS STATION CHINA LAKE, 

KERN, INYO, AND SAN BERNARDINO COUNTIES 

 
The California Regional Water Quality Control Board, Lahontan Region, (Lahontan 
Water Board) finds: 
 
1. Pursuant to Public Resources Code section 21080.5, the Resources Agency has 

approved the regional water boards’ basin planning process as a “certified regulatory 
program” that adequately satisfies the California Environmental Quality Act (CEQA) 
(Public Resources Code section 21000 et seq.) requirements for preparing 
environmental documents.  (Cal. Code Regs. tit. 14, §15251, subd. (g); Cal. Code 
Regs. tit. 23, §3777.)  The substitute environmental documentation for this project 
includes the staff report; the environmental checklist that evaluates potential adverse 
environmental effects of the Basin Plan amendments, including any reasonably 
foreseeable significant adverse environmental effects associated with the potential 
methods of compliance with the regulatory provisions of the amendments; 
responses prepared by staff to address comments provided during the public review 
period, and this resolution. 

2. The substitute environmental documentation concludes that no fair argument exists 
that the adoption of the Basin Plan amendments will not result in any reasonably 
foreseeable significant adverse environmental impacts.  As a result, no analysis is 
presented regarding reasonable alternatives to the project and mitigation measures 
to avoid or reduce any significant or potentially significant adverse environmental 
impacts.  (Cal. Code Regs. tit. 23, §3777, subd. (e).)    

3. A CEQA scoping meeting was conducted on May 9, 2013 in Ridgecrest.  A notice of 
the CEQA scoping meetings was provided on the Water Board’s website and was 
sent to interested parties on April 22, 2013.  

4. The substitute environmental documentation, including the staff report, a CEQA 
environmental checklist, and the proposed basin plan amendment were prepared 
and distributed to interested individuals and public agencies on November 26, 2014 
for a 47-day review and comment period, in accordance with state environmental 
regulations. (California Code of Regulations, title 23, section 3779.). No comments 
were received.  

5. The Lahontan Water Board approves the substitute environmental documentation 
and finds that the analysis contained in the staff report, the environmental checklist, 
and the responses to public comments comply with the requirements of the State 
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Basin Plan Amendment     Resolution R6T-2015-PROP 
 

and Regional Water Board’s certified regulatory CEQA process, as set forth in 
California Code of Regulations, title 23, section 3775 et seq. 

6. On February 11, 2015 a public hearing was conducted on the matter, and although 
no additional written comments were allowed, oral comment on the matter was 
permitted.   

7. Water Code section 13241 requires that regional boards consider a number of 
factors when establishing water quality objectives, including: 

a. Past, present and probable future beneficial uses of water: There is no 
information to indicate the specified ground waters have ever been used as a 
source of domestic or municipal drinking water. Water treatability studies 
indicate that it is not economically feasible to treat the specified ground 
waters to meet drinking water standards in the foreseeable future.  

b. Environmental characteristics of the hydrographic unit under consideration, 
including the quality of water available thereto: Contractors have conducted 
multiple studies over several years under Water Board staff oversight, 
including hydrogeological studies and geochemistry of the ground waters. 
The environmental characteristics of the hydrographic units under 
consideration do not proide adequate water quality (and in some cases, 
adequate water supply) for domestic use.  

c. Water quality conditions that could reasonably be achieved through the 
coordinated control of all factors which affect that quality in the area: 
Contractors conducted a water treatability analysis, with Water Board staff 
review and concurrence, and concluded the specified ground waters could 
not be treated economically to drinking water standards.   

d. Economic considerations: The natural background water quality in specified 
ground waters does not meet drinking water standards. There is some man-
made contamination in certain ground waters in the area. Failure to de-
designate MUN use would require some amount of groundwater remediation 
that would be unnecessarily costly.  

e. The need for developing housing within the region is not a factor. 
f. The need to develop and use recycled water is not a factor.  

 
8. Water Code section 106.3 establishes a state policy that every human being has the 

right to safe, clean, affordable, and accessible water adequate for human 
consumption, cooking, and sanitary purposes, and directs state agencies to consider 
this policy when adopting regulations pertinent to water uses described in the 
section, including the use of water for domestic purposes. The specified ground 
waters are to be de-designated for human consumption, cooking, and sanitary 
purposes because the natural water quality is not sufficient for such purposes. There 
are no residents on the land above the naturally low quality ground waters. The 
Water Board has considered this policy.  
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THEREFORE BE IT RESOLVED THAT: 

1. The following changes to California Regional Water Quality Control Board – 
Lahontan Region’s Water Quality Control Plan (Basin Plan) to remove Municipal and 
Domestic Supply (MUN) beneficial use designation from ground waters within the 
Naval Air Weapons Station China Lake are adopted: 
 
A. Chapter 2, Table 2-2, page 2-46. Add to the footnote at the bottom of the page to 
read: “Note #2: The MUN designation does not apply to the ground waters located 
beneath the Salt Wells Valley and those within the shallow groundwater (above the 
top of the low-permeability lacustrine clay sediments) in the eastern Indian Wells 
Valley groundwater basins as shown on Figure 2-2.” 
 
B. Change the reference to the existing footnote as Note #1 for the Searles Valley 
and add reference to Note #2 to Salt Wells Valley and Indian Wells Valley on page 
2-46. 
 
C. Add Figure 2-2 (to follow Figure 2-1).  

2. The Executive Officer is directed to forward copies of the Basin Plan amendment 
and the administrative record to the State Water Board in accordance with the 
requirements of Water Code section 13245. 

3. The Lahontan Water Board requests that the State Water Board approve the Basin 
Plan amendments in accordance with the requirements of Water Code sections 
13245 and 13246 and forward them to the California Office of Administrative Law 
(OAL). 

4. Following approval of the Basin Plan amendment by the State Water Board and 
OAL, the Executive Officer shall file a Notice of Decision with the Natural Resources 
Agency.  The record of the final Substitute Environmental Documentation shall be 
retained at the Lahontan Water Board’s office at 2501 Lake Tahoe Boulevard, South 
Lake Tahoe, California, in the custody of the Lahontan Water Board’s administrative 
staff. 

5. If during its approval process, Lahontan Water Board staff, State Water Board or 
OAL determines that minor, non-substantive changes to the amendment language 
or supporting staff report and environmental checklist are needed for clarity or 
consistency, the Executive Officer may make such changes, and shall inform the 
Lahontan Water Board of any such changes. 
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- 4 - 
Basin Plan Amendment     Resolution R6T-2015-PROP 
 
I, Patty Z. Kouyoumdjian, Executive Officer, do hereby certify that the foregoing is a full, 
true, and correct copy of a Resolution adopted by the California Regional Water Quality 
Control Board, Lahontan Region, on February 11, 2015. 

 

 

______________________________ 
PATTY Z. KOUYOUMDJIAN 
EXECUTIVE OFFICER 
 
Attachment: Figure 2-2 
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MCL – Maximum Contaminant Level 
 
mg/L – milligrams per liter 
 
MUN – Municipal and domestic water supply beneficial use 
 
NAWS – Naval Air Weapons Station 
 
TDS - Total dissolved solids 
 
μg/L – micrograms per liter 
 
USEPA – United States Environmental Protection Agency 
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EXECUTIVE SUMMARY 
 
This staff report summarizes the background, need, and technical justification for 
an amendment to the Water Quality Control Plan for the Lahontan Region (Basin 
Plan) to remove the Municipal and Domestic Supply (MUN) beneficial use 
designation from ground waters located within the Naval Air Weapons Station 
China Lake (NAWS China Lake). The ground waters proposed for de-designation 
are those located beneath the Salt Wells Valley and those within the shallow 
groundwater in the eastern Indian Wells Valley groundwater basin. Both of these 
areas are located entirely within the boundaries of the NAWS China Lake. No 
changes are proposed to the other designated beneficial uses for ground waters 
of the Salt Wells Valley and Indian Wells Valley basins.  
 
Water quality assessments, justification for the areas proposed for de-
designation, and water treatability studies are summarized in this staff report 
from the following sources of information: 
 

 TriEcoTt. 2013. “Technical Justification for Beneficial Use Changes for 
Groundwater in Salt Wells Valley and Shallow Groundwater in Eastern 
Indian Wells Valley.” February. (Technical Justification Report) 

 Tetra Tech. 2003. “Final Basewide Hydrogeologic Characterization 
Summary Report, NAWS China Lake, California.” July. (Basewide 
Hydrogeological Characterization [BHC] Report) 

 Discussions between Water Board staff, Navy staff, and consultants for 
the Navy 

 Public input, including scoping meeting held in May 2013 in Ridgecrest 
 
This staff report also includes a California Environmental Quality Act (CEQA) 
Environmental Checklist that identifies potentially significant environmental 
impacts from the NAWS China Lake MUN de-designation. On the basis on the 
Environmental Checklist evaluation, Water Board staff finds the NAWS China 
Lake MUN de-designation would not have a significant adverse impact on the 
environment.  
 
Based on the evaluation of the information listed above, Water Board staff 
concludes that the MUN use is not an existing use of the affected ground waters, 
and cannot feasibly be attained through permit conditions or treatment.  Due to 
naturally-occurring high concentrations of constituents such as arsenic and total 
dissolved solids (TDS), removal of the MUN beneficial use designation for certain 
ground waters of NAWS China Lake is justified under criteria in the federal Water 
Quality Standards Regulation (40CFR §131.10 (g)) and California’s Sources of 
Drinking Water Policy (State Water Resources Control Board Resolution 88-63).  
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INTRODUCTION 
 
The Lahontan Regional Water Quality Control Board (Water Board) is the 
California state agency that sets and enforces water quality standards in about 
20 percent of the state including the eastern Sierra Nevada and northern Mojave 
Desert. Water quality standards and control measures for surface and ground 
waters of the Lahontan Region are contained in the Basin Plan. California’s 
standards include designated beneficial uses, narrative and numeric water 
quality objectives for protection of beneficial uses, and a non-degradation policy. 
Existing state standards for groundwater basins can be found in Chapters 2 and 
3 of the Lahontan Basin Plan.  The plan is available online at 
http://www.waterboards.ca.gov/rwqcb6/ . 
 
This staff report provides the technical justification for the proposed amendment 
and includes an Environmental Checklist that looks at the potential environmental 
impacts from the proposed Basin Plan Amendment to remove the Municipal and 
Domestic Supply (MUN) beneficial use designation from select ground waters of 
NAWS China Lake’s Salt Wells Valley and Indian Wells Valley groundwater 
basins in Inyo County, Kern, and San Bernardino Counties (Figure 1). 
 
DE-DESIGNATION OF A BENEFICIAL USE 
 
Background for a MUN Use Designation 
 
Until 1989, waters of the Lahontan Region were not designated for the MUN use 
unless they were actually being used for domestic supply.  Most of the MUN use 
designations in the Regional Board’s 1975 North and South Lahontan Basin 
Plans were for groundwater basins.  In 1988, the State Water Resources Control 
Board (State Water Board) adopted Resolution 88-63, the Sources of Drinking 
Water Policy.  This policy includes criteria for identification of water bodies as 
drinking water sources to be protected under Proposition 65, the Safe Drinking 
Water and Toxic Enforcement Act of 1986, California Health and Safety Code 
Section 25249.5 et. seq.  Proposition 65 prohibits discharges of any chemical 
“known to the State to cause cancer or reproductive toxicity” to a potential source 
of drinking water, with certain exceptions.  The State Water Board directed the 
Regional Water Boards to identify “sources of drinking water” within their regions 
using the criteria in the policy, and to amend their Basin Plans to designate MUN 
uses for these sources.  
 
In 1989, the Water Board amended its 1975 Basin Plans to designate MUN uses 
for almost all surface and ground waters in the Lahontan Region, including inland 
saline lakes and geothermal springs.  The rationale for this action was that, due 
to the scarcity of water supplies in much of the region, it might be feasible and 
desirable to treat and use even poor quality waters in the future. The Water 
Board also lacked the staff resources and water quality data necessary to assess 
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all water bodies in the Lahontan Region on a case-by-case basis for their 
suitability as drinking water sources.   
 
A single Lahontan Basin Plan replaced the North and South Lahontan Basin 
Plans in 1995.  Tables 2-1 (Beneficial Uses of Surface Waters of the Lahontan 
Region) and 2-2 (Beneficial Uses for Ground Waters of the Lahontan Region) in 
the current plan do not distinguish between existing and potential beneficial uses.  
Water quality standards and antidegradation regulations are meant to protect 
both existing and potential uses, and uses that occur only seasonally.  The 
determination whether a use is existing or potential must be made on a case-by-
case basis. 
 
State Water Board Sources of Drinking Water Policy (Resolution 88-63) 
 
This policy states that surface and ground waters of the State are to be 
considered suitable, or potentially suitable, for municipal or domestic water 
supply and should be so designated by the regional boards with the exception of 
surface and ground waters where: 
 
“a) The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 

microsiemens/cm, electrical conductivity) and it is not reasonably 
expected by Regional Boards to supply a public water system, or 

 
  b) There is contamination, either by natural processes or by human activity 

(unrelated to a specific pollution incident), that cannot reasonably be 
treated for domestic use using either Best Management Practices or best 
economically achievable treatment practices. 

 
c)  The water source does not provide sufficient water to supply a single well 

capable of producing an average, sustained yield of 200 gallons per day.” 
 
The provisions above are the parts of the policy most applicable to removal of the 
MUN use from ground waters of NAWS China Lake.  A copy of the full policy is 
included as an appendix to the existing Lahontan Basin Plan. This policy is not 
self-executing, and the MUN beneficial use must be de-designated in the Basin 
Plan. 
 
SCOPE, PURPOSE, AND NEED OF PROPOSED MUN DE-DESIGNATION 
BASIN PLAN AMENDMENT 
 
The MUN beneficial use is defined in Chapter 2 of the Basin Plan as:  “Beneficial 
uses of waters used for community, military, or individual water supply systems 
including, but not limited to drinking water supply.” Components of the MUN use 
other than human drinking water supply could include water supplies for local 
businesses, livestock, pets and home aquaria, bathing, laundry and dishwashing, 
toilet flushing and landscape watering. California state drinking water standards 
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apply to ambient waters with designated MUN uses, as well as to treated water in 
water supply and distribution systems. The Water Board designated the MUN 
use for the Indian Wells Valley and the Salt Wells Valley ground waters in 1989 
as part of a “blanket” designation of the use for most waters of the Lahontan 
Region. The proposed Basin Plan Amendment only affects the portions of the 
Indian Wells Valley and the Salt Wells Valley groundwater basins located within 
the current boundaries and beneath the NAWS China Lake.  
 
The proposed amendments would change Table 2-2 in the Basin Plan, 
“Beneficial Uses for Ground Waters of the Lahontan Region” to remove the “X” in 
the MUN  beneficial use column for the “Salt Wells Valley” (DWR Basin No. 6-
53). The “X” will remain in the MUN beneficial use column for the “Indian Wells 
Valley,” but a footnote will be added specifying that only the shallow water-
bearing zone beneath eastern Indian Wells Valley (DWR Basin No. 6-54) is 
recommended for MUN de-designation. The shallow water-bearing zone is 
known as the Shallow Hydrologic Zone and is defined in the subsection titled 

“Area Proposed for De-designation Beneath Indian Wells Valley” below.  
 
Salt Wells Valley groundwater basin continues to be designated for Industrial 
Supply (IND). The western portion and the deep hydrologic zone of Indian Wells 
Valley groundwater basin continue to be designated for MUN beneficial use. The 
entire Indian Wells Valley groundwater basin continues to be designated for IND, 
Agricultural Supply (AGR), and Freshwater Replenishment (FRSH).  
 
No other changes in beneficial uses are proposed for the groundwater within 
NAWS China Lake’s Salt Wells Valley or Indian Wells Valley groundwater basins 
as part of these Basin Plan amendments.  No changes are proposed in water 
quality objectives for the ground waters affected by the use change except for the 
narrative objective that establishes title 22 standards for drinking water. Drinking 
water standards will not apply where MUN use is being removed. 
 
The justification for proposing removal of the MUN use is that naturally occurring 
high TDS and other contaminants are not conducive to treatment and the 
groundwater is not being used, and is not anticipated to be used in the future, for 
municipal drinking water supply because of the naturally high concentrations of 
mineral and salts. The reason to remove MUN use designation now is in 
response to the Navy’s request to aid in its groundwater remediation efforts.  
 
State Board Resolution 88-63, “Sources of Drinking Water Policy,” allows 
exceptions to the municipal or domestic beneficial use designation for 
groundwater bodies with TDS or naturally occurring contaminants at 
concentrations not conducive to treatment, or that are unable to provide sufficient 
water to supply a single well capable of producing an average yield of 200 
gallons per day. Groundwater in Salt Wells Valley meets the criteria because the 
existing naturally occurring groundwater quality contains constituents with 
concentrations above Maximum Contaminant Levels (MCLs). Thus, the naturally 
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occurring groundwater quality does not support MUN use.  
 
TECHNICAL ASSESSMENTS 
 
This section provides the environmental setting of the China Lake area and a 
discussion of the geology and hydrogeology pertinent to the groundwater 
proposed for MUN de-designation.  
 
Sources of Information and Data 
 
The proposed basin plan amendment to de-designate the MUN beneficial use is 
based on Water Board staff’s review of relevant information and data on NAWS 
China Lake and its watershed in relation to the requirements of the Sources of 
Drinking Water Policy. The Water Board has evaluated and considered the 
Navy’s field studies in the NAWS China Lake watershed and groundwater 
basins, including water quality monitoring and lithologic and groundwater 
surveys. Water Board staff relied primarily on the “Technical Justification for 
Beneficial Use Changes for Groundwater in Salt Wells Valley and Shallow 
Groundwater in Eastern Indian Wells Valley” (Technical Justification Report) 
prepared in February 2013 and the “Final Basewide Hydrogeologic 
Characterization Summary Report, NAWS China Lake, California” (Basewide 
Hydrogeological Characterization Report) prepared in July 2003.  
 
The primary goal of the basewide hydrogeologic characterization was to develop 
and refine a hydrogeologic conceptual model for the area, which includes Indian 
Wells Valley, Salt Wells Valley, and Randsburg Wash. The BHC Report includes 
definition of the major water-bearing zones, description of groundwater flow 
directions, evaluation of possible interconnectivities between water-bearing 
zones, groundwater chemistry based on analytical results (including water quality 
and isotopic composition), and a compilation of well construction data. It also 
includes a discussion of the suitability (or lack thereof) of the current municipal or 
domestic beneficial use designation for groundwater beneath Salt Wells Valley 
and the Indian Wells Valley in the vicinity of the China Lake playa.  
 
In order to evaluate the technical data necessary for de-designation (e.g., the 
lateral and vertical extent of the groundwater basin to de-designate, the likelihood 
of hydrogeologic changes over time that could affect the extent of the chemistry 
of the affected areas, etc.), Water Board staff, Navy staff, and consultants for the 
Navy have developed Site Conceptual Models of the subsurface geology and 
hydrogeology. Abbreviated Site Conceptual Models for Salt Wells Valley and 
Indian Wells Valley are presented below. Complete descriptions of the models 
are presented in the Technical Justification and BHC Reports.  
 
The NAWS China Lake Environment 
 
NAWS China Lake is located in the northern Mojave Desert, approximately 150 
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miles northeast of Los Angeles (Figure 1). The 950-square-mile China Lake 
Complex, located in Inyo, San Bernardino, and Kern Counties, includes the 
majority of the range and test facilities, as well as NAWS China Lake 
headquarters and the China Lake community. The NAWS China Lake facility is 
located in the Basin and Range Physiographic Province, characterized by 
isolated, north-south trending mountain ranges separated by desert basins. The 
ancestral China Lake was formed in Indian Wells Valley as part of a complex 
chain of lakes, and was fed by the interconnecting Owens River that begins in 
the Mono Basin and ends in Death Valley. The areas of the Salt Wells Valley and 
Indian Wells Valley basins subject to this proposed amendment are both within 
the China Lake Complex. Figure 2 shows the delineated lateral extent of the 
areas proposed for de-designation. 
 
Salt Wells Valley Groundwater Basin 
 
Salt Wells Valley Site Conceptual Model 
 
The Salt Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Salt Wells Valley groundwater basin is located in San Bernardino County near 
Ridgecrest. The surface area covers 46 square miles. Salt Wells Valley 
groundwater basin underlies an east-trending valley connected to Indian Wells 
Valley to the west and Searles Valley to the east. The valley margin and 
underlying crystalline rock are covered with alluvial fan, colluvial, and lacustrine 
sediments (i.e., fine-grained sediments deposited in a lake environment) 
deposited when this valley was an embayment of the Pleistocene-age Searles 
Lake. The sediments are interbedded gravel, sand, and silt, with significant 
intervals of clay toward the center and eastern portions of the basin.  
 
Groundwater in the Salt Wells Valley basin is unconfined in a single 
hydrogeologic zone and flows east toward Searles Valley, discharging into the 
Searles Valley groundwater basin. Groundwater is typically first encountered at 
about 10 feet below ground surface (bgs) in the basin at the eastern edge of the 
valley and at about 25 feet bgs in the western part of Salt Wells Valley. The 
alluvial fans along the southern, western, and northern flanks of the valley 
contain groundwater at depths of more than 90 feet bgs. The average depth of 
the Salt Wells Valley basin fill is 2,000 feet with as much as 6,500 feet of basin fill 
in the western Salt Wells Valley.  
 
Groundwater replenishment of the Salt Wells Valley basin is from 
 

 Infiltration of rain that falls on the valley floor, 

 Percolation of runoff from snowmelt, 

 Underflow from the Indian Wells Valley groundwater basin. 
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A low topographic divide separates Indian Wells Valley and Salt Wells Valley 
basins. Fracture flow through the bedrock is presumed to be the primary source 
of groundwater recharge to the Salt Wells Valley basin. 
 
Salt Wells Valley Groundwater Quality Assessment 
 
California’s Groundwater Bulletin 118 states, “The groundwater [in Salt Wells 
Valley Groundwater Basin 6-53] is rated inferior for all beneficial uses because of 
high TDS content that ranges from about 4,000 mg/L to 39,000 mg/L.” Other 
impairments are elevated concentrations of arsenic, sodium, chloride, and boron. 
 
The BHC Report shows groundwater in Salt Wells Valley wells contains the 
greatest amount of evaporative enrichment of minerals and salts from partial 
evaporation of precipitation prior to infiltration and recharge of the aquifer. 
Isotope studies show this evaporative enrichment.  
 
As a result of evaporate enrichment that increases the minerals and salts 
concentrations, TDS content in groundwater ranges from about 3,290 milligrams 
per liter (mg/L) at the southern edge of the valley to more than 39,000 mg/L 
beneath the playa in the central and eastern part of the valley. The mean TDS 
concentration of 14,522 mg/L is more than four times the 3,000 mg/L standard 
cited in State Board Resolution 88-63. The TDS and other sample results are 
summarized in Table 1. 
 
Salt Wells Valley groundwater mean background concentrations for TDS, 
arsenic, chloride, sulfate, aluminum, chromium, iron, and manganese exceed 
California MCLs. Arsenic is of particular note, as its mean background 
concentration of 74 micrograms per liter (μg/L) is over seven times the primary 
MCL.  
 
There is no information to indicate that Salt Wells Valley groundwater has ever 
been used as a source of domestic or municipal water. The only known 
groundwater wells in Salt Wells Valley are monitoring wells related to 
environmental investigations. The current land use at Salt Wells Valley is military-
industrial, and future land use is expected to remain military-industrial. Therefore, 
use of Salt Wells Valley groundwater as a source of drinking water in the future is 
unlikely. 
 
Area Proposed for De-designation Beneath Salt Wells Valley 
 
Based on the Site Conceptual Model, Water Board staff proposes the Water 
Board adopt a basin plan amendment to remove the MUN use designation for 
the Salt Wells Valley groundwater basin within the NAWS China Lake 
boundaries. The lateral extent of the area proposed for de-designation is shown 
on Figure 2. The vertical extent of the area proposed for de-designation is the 
entire aquifer saturated thickness, from the water table (first-encountered 
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groundwater) to the underlying bedrock.  A similar basin plan amendment for 
groundwater beneath Searles Lake in the Searles Valley Basin (DWR Basin 6-
52) was approved and adopted over 10 years ago. The Searles Valley 
groundwater basin is adjacent to and east of the area proposed in this Basin Plan 
Amendment and receives groundwater from the Salt Wells Valley groundwater 
basin via subsurface flow. 
 
Indian Wells Valley Groundwater Basin 
 
Indian Wells Valley Site Conceptual Model 
 
The Indian Wells Valley groundwater basin Site Conceptual Model is based 
primarily on studies reported in the Technical Justification and BHC Reports. The 
Indian Wells Valley groundwater basin is located in San Bernardino, Kern, and 
Inyo Counties near Ridgecrest and west of the Salt Wells Valley. The surface 
area covers almost 600 square miles. However, only 20 percent of that total area 
is proposed for MUN de-designation and, of that, only the vertical extent of the 
saturated portion of the Shallow Hydrogeologic Zone of the Indian Wells Valley 
groundwater basin where water quality meets the requirements for an exemption 
from MUN designation under the Sources of Drinking Water Policy.  
 
The Indian Wells Valley is bounded on the west and east by mountain ranges 
(Sierra Nevada and Argus, respectively) which is typical for the Basin and Range 
Physiographic Province. But Indian Wells Valley is also bounded by mountain 
ranges on the north (Coso Range) and the south (El Paso Mountains and 
Spangler Hills).  
 
Lacustrine sediments are widespread throughout Indian Wells Valley. 
Depositional sequences of fine-grained lacustrine sediments alternating with 
coarser grained sediments from alluvial deposition over geologic time has 
resulted in three distinct water-bearing hydrostratigraphic units in the subsurface 
separated by the lacustrine deposits.  
 
Groundwater in the eastern Indian Wells Valley basin is present in the three 
water-bearing zones, the Shallow, Intermediate, and Deep Hydrogeologic Zones. 
The water-bearing zones of the Intermediate Hydrogeologic Zone and Deep 
Hydrogeologic Zone comprise the regional aquifer, where water quality meets 
MUN purposes. The MUN de-designation is proposed only for groundwater 
(saturated portion) of the shallow hydrogeologic zone in the eastern portion of the 
Indian Wells Valley basin. 
 
Indian Wells Valley Groundwater Quality Assessment 
 
Indian Wells Valley Intermediate and Deep Hydrogeologic Zones - The high 
confining pressures experienced while drilling in the China Lake playa area 
indicate the potential for upward movement of deep groundwater on the eastern 
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side of Indian Wells Valley. Results for shallow hydrogeologic zone wells show 
evaporative enrichment in the heavier isotopes, whereas most intermediate and 
deep zone groundwater samples plot close to the global meteoric water line, 
indicating that little evaporation occurred prior to recharge.  
 
Upward movement of deep groundwater and the isotopic evidence that little 
evaporation occurred in the deep hydrologic zones of Indian Wells Valley are two 
lines of evidence that explain why the intermediate and deep zones are fresher – 
they contain significantly smaller concentrations of TDS and inorganic 
constituents than the shallow hydrogeologic zone. Thus, the intermediate and 
deep zones are not recommended for MUN de-designation because they do not 
meet the requirements under the Sources of Drinking Water Policy. 
 
Indian Wells Valley Shallow Hydrogeologic Zone - Water quality in the shallow 
hydrogeologic zone varies significantly from west to east, caused in part by the 
interaction of the groundwater with differing sediment types ranging from alluvium 
in the western portion of the basin to fine-grained sediments in the playa region. 
High evaporation rates also tend to concentrate minerals in shallow groundwater 
in the vicinity of the playa in the same manner as described in the Salt Wells 
Valley Groundwater Quality Assessment section above.  
 
Over the years, the Navy has performed numerous groundwater investigations in 
several areas throughout the Indian Wells Valley basin to determine the extent 
and character of contamination releases to groundwater due to its activities. The 
Technical Justification Report provides results of the pertinent groundwater 
investigations, including seven distinct areas in the Indian Wells Valley that have 
received extensive study and characterization.  
 
Groundwater sampling results and Site Conceptual Model assessments indicate 
that the western area of Indian Wells Valley is not appropriate for MUN de-
designation. All of the sample results are below 3,000 mg/L TDS, a suitability 
criterion for TDS. However, results of investigations in the shallow hydrologic 
zone in the eastern area of Indian Wells Valley show naturally poor quality water 
with elevated concentrations of TDS, arsenic, and other inorganic constituents.  
 
A generalized data set of 168 samples collected from Shallow Hydrologic Zone 
monitoring wells located within the NAWS China Lake boundary in the eastern 
Indian Wells Valley show that TDS concentrations range from 360 to 56,000 
mg/L. The mean TDS concentration for Shallow Hydrologic Zone groundwater in 
the eastern portion of Indian Wells Valley is about 3,318 mg/L, and the 95th 

percentile is over 7,500 mg/L. (Table 2) About 40 percent of the samples in this 
generalized data set exceed the 3,000 mg/L TDS criterion for exemption from 
MUN beneficial use. Concentrations of TDS in the eastern portion of Indian Wells 
Valley generally increase to the north, with increasing proximity to the China 
Lake playa.  
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Arsenic concentrations in the eastern Indian Wells Valley groundwater range 
from 2.3 to 1,190 μg/L, with a mean concentration of 230 μg/L, which is well over 
an order of magnitude greater than the MCL for arsenic (10 μg/L). Arsenic 
concentrations exceed the MCL in 85 percent of the samples for the Indian Wells 
Valley data set (138 out of 163 samples).  
 

Area Proposed for De-designation Beneath Indian Wells Valley 
 

Water Board staff propose that the Water Board adopt a basin plan amendment 
to remove shallow groundwater from the MUN use designation for the eastern 
Indian Wells Valley groundwater basin within the NAWS China Lake boundaries. 
The lateral extent of the area proposed for de-designation is shown on Figure 2.  
 
The vertical extent of the area proposed for de-designation is based on the 
saturated thickness of the shallow hydrologic zone as described in the Technical 
Justification Report. Specifically, the bottom vertical boundary of the zone 
proposed for de-designation is defined by the top of the low-permeability 
lacustrine clay sediments. The low-permeability clay sediments are classified as 
the Intermediate Hydrologic Zone in the Technical Justification Report. Where 
groundwater in the Shallow Hydrologic Zone exists, the clay sediments act as a 
barrier between the Shallow hydrologic Zone and the deeper regional aquifer. 
Groundwater within the Shallow Hydrologic Zone occurs under unconfined (i.e., 
water table) conditions and generally flows towards the China Lake playa – away 
from the City of Ridgecrest and municipal water supply wells. 
 
The lateral and vertical extent of the de-designation extends from beneath the 
China Lake Playa outward into a large portion of the shallow eastern Indian Wells 
Valley groundwater basin. The extent of de-designation is informed by water 
quality data and best professional judgment. It is likely that groundwater at some 
distance west and north of the area proposed for de-designation (Figure 2) also 
does not meet MUN use designation, but the lack of water quality data precludes 
extension of the boundary into these areas of greater uncertainty.  
 
Where present, the depth to shallow groundwater in the eastern portion of Indian 
Wells Valley ranges from about 0 feet (not present) to 20 feet bgs in the vicinity 
of the China Lake playa to 45 feet bgs in the southeast portion of Indian Wells 
Valley. There is no information to indicate that shallow groundwater in the 
eastern portion of Indian Wells Valley proposed for de-designation has ever been 
used as a source of domestic or municipal water. The only known groundwater 
wells screened in the Shallow Hydrogeological Zone in the eastern portion of 
Indian Wells Valley within the confines of NAWS China Lake are monitoring wells 
related to environmental investigations. The current land use at NAWS China 
Lake is military-industrial, and future land use is expected to remain military-
industrial. 
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WATER TREATABILITY ANALYSIS 
 
The following water treatability analysis pertains to both Salt Wells Valley and 
Indian Wells Valley water. The purpose of the analysis, from the Technical 
Justification Report, is to determine whether the groundwater proposed for MUN 
de-designation could be economically and feasibly treated for MUN use.   
 
The economic and technical treatability analysis was based on the cost of a 
household treatment unit in dollars per gallon treated as a metric for comparison 
with other water supply options. However, household treatment systems 
generally require a higher cost per gallon treated than public water systems. 
Results of the analysis indicate that, although treatment costs are not 
unreasonable compared to other water sources available in the area, the 
difficulty associated with disposal of treatment byproducts renders household 
water treatment for groundwater in the study area technically infeasible.  
 
The economic and treatability analysis consisted of the following steps: 
 

1. Identify the primary constituents in groundwater that must be removed for 
potential use as drinking water. 

2. Identify treatment technologies that could treat or remove these 
constituents. 

3. Use a screening process based on one or more limiting properties, identify 
one or more design treatment technologies for use in the analysis. 

4. Identify baseline conditions for areas and populations that could use water 
for municipal or domestic supply.  

5. Evaluate the size and scale of the proposed design treatment system.  
6. Evaluate the cost of the proposed design treatment system. 
7. Identify alternatives to water treatment. 
8. Compare the design treatment technologies with alternatives to treatment 

according to criteria of effectiveness, implementability, and cost. 
9. Offer an opinion regarding feasibility of groundwater use as a drinking 

water source based on the economic and technical assessment. 
 
The primary constituents considered for treatment in the analysis are arsenic, 
chloride, fluoride, sulfate, and TDS. These constituents exceeded MCLs in 
groundwater samples collected within the Salt Wells Valley and the Indian Wells 
Valley basins.  
 
Waste brine discharged to septic systems would harm anaerobic bacteria that 
make the septic system effective. Storage and hauling the brine to off-site 
disposal is infeasible due to the cost. Disposal of waste brine to sanitary sewer 
systems would likely not meet industrial pretreatment standards and would 
violate discharge permit parameters. Other brine disposal options were 
considered in a pilot study for the Indian Wells Valley Water District which 
evaluated zero liquid discharge using brackish water and were deemed infeasible 
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(Carollo, 2010). The Navy considered source blending, bulk water handling, and 
a public water system as alternatives to water treatment. All three alternatives 
suffer from prohibitive costs. Table 3 provides a comparison of drinking water 
alternatives, including effectiveness, implementability, and costs.  
 
DESCRIPTION OF PROPOSED PROJECT AND IDENTIFICATION OF 
SIGNIFICANT OR POTENTIALLY SIGNIFICANT ADVERSE 
ENVIRONMENTAL IMPACTS OF THE PROJECT AND THE REASONABLY 
FORESEEABLE METHODS OF COMPLIANCE TO SATISFY REQUIREMENTS 
OF CCR TITLE 23, SECTION 3777  
 

For the purposes of California Code of Regulations title 23, section 3777, the 
project is the de-designation of municipal and domestic water supply (MUN) 
beneficial use for the portions of the groundwater basins discussed above. De-
designation is a Water Board action.  

 

In assessing the reasonably foreseeable methods of compliance with the new 
objective and any reasonably foreseeable significant adverse environmental 
impacts associated with compliance with the standard, the Water Board 
considered the potential impacts related to the Navy’s ongoing cleanup at NAWS 
China Lake.  One potential consequence of such action is to not require 
groundwater clean up to the MUN standards for the contaminants previously 
discharged by the Navy. Although the Water Board can require a discharger to 
clean up contamination to background levels, it cannot require clean up of 
naturally-occurring constituents to levels lower than background.  In addition, the 
Water Board may allow cleanup levels above background if it makes findings 
consistent with State Water Resources Control Board Resolution 92-49, but at a 
minimum, the cleanup levels must meet Basin Plan objectives. Therefore, even 
without the de-designation, the Water Board could not require the Navy 
(discharger) to clean up naturally-occurring constituents to make the water 
suitable for MUN uses; however, the Water Board could set cleanup levels for 
contaminants caused by the Navy’s activities at NAWS China Lake at levels that 
exceed levels that protect MUN.  Nonetheless, all remaining beneficial uses 
would have to be protected.  It is too speculative at this time; however, to know 
what the Water Board will set the cleanup levels at.  Thus, the consequence of 
this de-designation is not a significant departure from existing requirements as 
the water would still not be suitable for MUN use without treatment.  

 

Because MUN uses would not have to be protected, there is a potential that the 
Water Board could allow increased water quality impacts from new industrial 
discharges to the area.  Because there are no specific proposals for new or 
expanded discharges of industrial waste or for construction or expansion of 
industrial facilities within the area, such impacts are speculative at this time, and 
the likelihood of new industrial discharges are small because the current land use 
is limited to that related to its use by the military. Even if any such project that 
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included a discharge of industrial waste were proposed in the area, the discharge 
would have to meet effluent limits that protect beneficial uses and meet anti-
degradation requirements, making any such impact less than significant to water 
quality. 

 

The project, and the reasonably foreseeable methods of compliance with the 
project, will not result in any reasonably foreseeably significant adverse 
environmental impacts.  Because the analysis here and in the environmental 
checklist supports a fair argument that there are no significant adverse 
environmental impacts related to either the project or the reasonably foreseeable 
methods of compliance with the changes to the Basin Plan, no alternatives to the 
project that would have less significant impacts to the environment, or mitigation 
measures to reduce significant adverse environmental impacts, were considered.   
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NAWS China Lake, California                                                   Table 3  
MUN de-designation 

COMPARISON OF DRINKING WATER ALTERNATIVES – INDIAN WELLS VALLEY 
 

Alternative Effectiveness Implementability 

Minimum 
Estimated Cost 

($ per year) 

POU/POE RO 
Effective for all primary constituents.  Meets 
all MCLs.  Effectiveness is tempered by a 
byproduct of waste brine. 

Not implementable.  Relatively complex to install 
and maintain for typical homeowner.  For existing 
construction, retrofitting may prove difficult.  If 
owner is not vigilant, lapses in treatment 
effectiveness can have health effects.  Waste brine 
can only be hauled to a Class I landfill facility as a 
liquid or solid industrial waste. 

$555 

Source Blending 

Effective if enough source water of higher 
quality is blended with water of poor quality.  
For the IWV study area, some groundwater is 
degraded enough to render this alternative 
ineffective.  May not meet all MCLs, 
depending on available sources. 

Prohibitive if another, higher quality source is not 
relatively close.  Careful water quality monitoring is 
required to ensure blended drinking water meets 
MCLs.  Negative health effects possible.  
Availability of an alternative, higher quality source 
may negate need to blend and abandonment of 
lower quality source. 

NA 

Bulk Water  
Hauling 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Contract trucking and delivery is very 
implementable.  Associated tank, feed pump, 
pressure tank, and piping may be more difficult to 
site and install. 

$4,270 

Public Water 
System 

Effective.  This method avoids beneficial use 
of groundwater as municipal or domestic 
supply.  Water supply meets all MCLs. 

Easy implementation at boundary of service areas 
of existing public water systems, although 
additional piping would be necessary to extend the 
service area.  At all other areas within the study 
area, connection to the nearest public water 
system would be prohibitive. 

$460 

Notes: 

IWV  Indian Wells Valley POE  Point of entry treatment (typically a whole-house filter) 

MCL  Maximum contaminant level POU  Point of use treatment (typically an under-sink filter) 

NA Not applicable RO  Reverse osmosis 
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APPENDIX A 

ENVIRONMENTAL CHECKLIST 
 
The checklist below is based on Appendix I to the CEQA Guidelines.  There are 
no direct impacts related to the proposed Basin Plan Amendment for the de-
designation of the MUN beneficial use from the Indian Wells Valley and Salt 
Wells Valley groundwater basins beneath the Naval Air Weapons Station 
(NAWS) China Lake. The groundwater is currently unusable for MUN use 
because of high concentrations of TDS and arsenic, and this Basin Plan 
Amendment will better align the Water Quality Control Plan for the Lahontan 
Region (Basin Plan) with the quality of the groundwater in these basins.  
Arguably, the de-designation will also have limited effects on cleanup of existing 
contamination.  The Water Board can only require cleanup to background levels, 
and therefore, could not require the Navy to cleanup TDS and arsenic levels that 
were not caused by their discharge in order to make the basins available for 
MUN use.    
 
The only potential impacts to water quality from the de-designation would be from 
new industrial discharges to the area.  Because there are no specific proposals 
for new or expanded discharges of industrial waste or for construction or 
expansion of industrial facilities within the area, such impacts are speculative at 
this time, and the likelihood of new industrial discharges are small because the 
current land use is limited to that related to its use by the military. Even if any 
such project that included a discharge of industrial waste were proposed in the 
area, the discharge would have to meet effluent limits that protect beneficial uses 
and meet anti-degradation requirements, making any such impact less than 
significant to water quality.   
 
I.  Background 
 

Project Title:  
De-designation of the MUN water quality beneficial use of the Salt Wells 
Valley and Indian Wells Valley ground water basins that are below the Naval 
Air Weapons Station (NAWS) China Lake  

 
Contact Person: Richard Booth  

 
Project Description:  
The project is adoption by the Lahontan Regional Water Quality Control 
Board (Water Board) of an amendment to the Basin Plan that will remove the 
Municipal and Domestic Supply (MUN) beneficial use designation from 
certain ground waters located beneath the NAWS China Lake. The ground 
waters affected are those located in portions of the Salt Wells Valley and for 
shallow groundwater in the eastern Indian Wells Valley basins. The primary 
reason for de-designating these ground waters for MUN is that the naturally-
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occurring constituents, such as arsenic and TDS, exceed the municipal 
drinking water standards. 

 
II. Environmental Impacts 
The environmental factors checked below could be potentially affected by this 
project. See the checklist on the following pages for more details.  
 

 Aesthetics   Agriculture and Forestry Resources   Air Quality  

 Biological Resources   Cultural Resources  Geology/Soils  

 Greenhouse Gas 
Emissions 

 Hazards & Hazardous Materials  Energy and Mineral Resources   Hydrology/Water Quality 

 Land Use/Planning  Mineral Resources  Noise  

 Population/Housing  Public Services  Recreation 

 Transportation/Traffic  Utilities/Service Systems  Mandatory Findings of      
                Significance 

 
 

Potentially   Less Than             Less  Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

1. AESTHETICS. Would the project: 

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

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

    

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

    

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

    

 
a-d) The project will not affect scenic vistas, as no viewsheds will be impeded. 
No scenic resources will be damaged.  
 
2. AGRICULTURAL AND FOREST RESOURCES.  In determining whether impacts to agricultural 
resources are significant environmental impacts, lead agencies may refer to the California 
Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California 
Department 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: 
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 Potentially   Less Than             Less  Than       No 

Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
 

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

    

 

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)) 
or timberland (as defined by Public Resources Code section 
4526)? 

    

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

        

 
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? 

 

 

 

 

 

      

 
    

a-e) Adoption of this action will not result in the loss of farmland or forest lands or 
the conversion of farmland to non-agricultural use or forest land to non-forest 
use. The action will not affect existing zoning for agriculture or forest land or 
timberland.  

 

 
3. 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) Expose sensitive receptors to substantial pollutant 
concentrations? 

    

d) 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 that exceed 
quantitative thresholds for ozone precursors)? 

    

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

    

 
a-e) There will be no effect on air quality.  
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 Potentially   Less Than             Less  Than       No 

Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
4. 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 DFW or 
USFWS? 

    

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 DFW or 
USFWS? 

    

c) Have a substantial adverse effect on federally-protected 
wetlands as defined by Section 404 of the federal 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 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? 

    

 
 a-f) There will be no effect on biological resources. 

 

 
5. 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 as defined in §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 formal cemeteries? 

    

 
a-d) There will be no effect on cultural resources.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

        
6. 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 in 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 & 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 soils, as defined in Table 18-1-B of 
the Uniform Building Code (1994), creating substantial risks 
to life or property? 

    

e) Have soils incapable of adequately supporting the use of 
septic tanks or alternate wastewater disposal systems where 
sewers are not available for the disposal of wastewater? 

    

 
a-e) There will be no effect on geology or soils.  
              Less Than       No 

 
7. 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 any applicable plan, policy or regulation of an 
agency adopted for the purpose of reducing the emissions of 
greenhouse gases? 

    

 
a-b) There will be no effect on greenhouse gas emissions.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
8. 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? 

     

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 ¼ 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 
§65962.5 and, as a result, would it create a significant hazard 
to the public or to 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 a 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? 

 
 

 
 

 
 

 
 

 
a-h) There will be no effect from hazardous materials.  The adoption of this Basin 
Plan Amendment will provide the Water Board the discretion to allow 
contaminants to remain in groundwater above the Maximum Contaminant Levels 
for a long period of time. No contamination exists at the site in concentrations at 
hazardous levels. The levels of contamination in groundwater will not pose a 
significant hazard or risk to the public or the environment.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
9. 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 stormwater 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? 

    

h) Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

    

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? 

    

j) Inundation by seiche, tsunami, or mudflow?     

 
a-j) There is a potential for future industrial discharges to groundwater of Salt 
Wells Valley and the shallow groundwater of Indian Wells Valley, which would 
not otherwise had been possible if the MUN designation remained.  However, 
any such potential impacts are speculative, as there are no such projects 
proposed at this time, and current military use of the area makes it unavailable 
for development.  Even if any such industrial discharges were to occur, they must 
meet the requirements of the Lahontan Basin Plan, including a review and 
permitting process for such discharges. Such a process is intended to ensure 
that impacts to groundwater quality will be less than significant.  
 
De-designation could also potentially affect cleanup levels for contaminated 
groundwater; however, it is speculative whether those levels would be 
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significantly different because of the de-designation.  Pursuant to State Water 
Board Resolution 92-49, the Water Board can only require cleanup of 
contamination to background levels.  This means that the Water Board cannot 
require the Navy or others to clean up levels of TDS or arsenic that are caused 
by their discharge, and even if de-designation did not occur, cleanup would only 
be to background levels.   
 
Because MUN is generally the most sensitive use, removing the MUN use could 
result in allowing the Water Board to require less stringent cleanup levels for 
some constituents.  Under the requirements of State Water Board Resolution 92-
49, the Water Board may allow the Navy to cleanup to water quality objectives 
that are less stringent than background if it is not feasible to clean up water to 
background levels.  In that case, the Water Board may reduce cleanup to “the 
best water quality which is reasonable… considering all demands being made 
and to be made on those waters and the total values involved…”  This alternative 
to background levels cannot result in water quality less than that in the Basin 
Plan.  This means that if the MUN beneficial use designation is removed,  
alternative groundwater cleanup levels could be set at levels necessary to protect 
industrial uses, which would likely be less stringent than the levels necessary to 
protect MUN beneficial uses for most constituents.  It is speculative, however, to 
know at what levels the final cleanup levels would be set after the Water Board 
applied the factors set forth in State Board Resolution 92-49.  It is certain, 
however, that consistent with State Board Resolution 92-49, it would not be less 
than the levels necessary to protect the remaining beneficial uses.   
 

Potentially   Less Than             Less  Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
10. 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) Conflict with any applicable habitat conservation plan or 
natural community conservation plan? 

    

a-c) There will be no effects on land use and planning. 
 
11. MINERAL RESOURCES.  Would the project: 

a) Result in the loss of availability of a known mineral resource 
that would be of future 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? 

    

a-b) There will be no effect on mineral resources.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
12. 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? 

    

b) Exposure of persons to, or generation of, excessive 
groundborne vibration or groundborne noise levels? 

    

c) A substantial permanent increase in ambient noise levels in 
the project vicinity above levels existing without the project? 

    

d) A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 

    

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 in or working in the project area to excessive 
noise levels? 

    

f) For a project within the vicinity of a private airstrip, would the 
project expose people residing in or working in the project 
area to excessive noise levels? 

    

 
a-f) There will no effect on noise.  
 
13. POPULATION AND HOUSING.  Would the project: 

a) Induce substantial population growth in an area either directly 
(e.g., by proposing new homes and businesses) or indirectly 
(e.g., through extension of roads 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? 

    

a-c) There will be no effect on population and housing.  
 
14. PUBLIC SERVICES. Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered governmental facilities, the construction 
of which could cause significant environmental impacts, in order to maintain acceptable service 
rations, response times or other performance objectives for any of the public services: 

a) Fire protection?     

b) Police protection?     

c) Schools?     

d) Parks?     

e) Other public facilities?     

a-e) There will be no effect on public services.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
15. 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) Include recreational facilities or require the construction or 
expansion of recreational facilities that might have an 
adverse physical effect on the environment? 

    

 
a-b) There will no effect on recreation.  
 
16. TRANSPORTATION / TRAFFIC.  Would the project:  

a) Exceed the capacity of the existing circulation system, based 
on an applicable measure of effectiveness (as designated in 
a general plan policy, ordinance, etc.), taking into account all 
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 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 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 supporting 
alternative transportation (e.g., bus turnouts, bicycle racks)? 

    

 
a-f) There will be no effect on transportation or traffic.  
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Potentially   Less Than             Less Than   No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

 
17. 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 impacts? 

    

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 
impacts?  

    

d) Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or 
expanded entitlements needed? 

    

e) Result in a determination by the wastewater treatment 
provider that 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? 

    

 
a) The project will not directly result in exceedance in wastewater treatment 
requirements and will allow contaminants to remain in groundwater without 
requiring treatment.  
 
(b-g) There will be no effect on utilities and service systems. The community 
receives its water supply from groundwater unaffected by the area proposed for 
de-designation; otherwise, the groundwater area would not qualify for de-
designation. In addition, a Water Treatability Analysis was performed which 
showed that treating the water and disposing of treatment byproducts is not 
feasible.  
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Potentially   Less Than             Less Than       No 
Significant   Significant             Significant   Impact 
Impact   With             Impact 

           Mitigation 
  Incorporated 

18. 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? 

    

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 potential future projects) 

    

c) Does the project have environmental effects that will cause 
substantial adverse effects on human beings, either directly 
or indirectly? 

     

I find that the project COULD NOT have a significant 
impact on the environment, and the functional equivalent of a 
NEGATIVE DECLARATION will be prepared.     _X_ 
 
I find that although the proposed project could have a significant 
effect on the environment, there will not be a significant effect 
in this case because the mitigation measures included 
in the project description have been added to the project. 
The functional equivalent of a MITIGATED NEGATIVE 
DECLARATION will be prepared.        ___ 
 
I find that the proposed project may have a significant impact 
on the environment, and the functional equivalent of an 
ENVIRONMENTAL IMPACT REPORT is required.      ___ 
 
Prepared By: 
 
__________________________________________ 
Richard W. Booth Date 
Senior Engineering Geologist 
 
Reviewed by: 
 
__________________________________________ 
Lauri Kemper Date 
Assistant Executive Officer 
 
 Authority:  Public Resources Code Sections 21083, 21084, 21084.1, and 21087. 
 
 Reference:  Public Resources Code Sections 21080(c), 21080.1, 21080.3, 21082.1, 21083, 21083.1 through 

21083.3, 21083.6 through 21083.9, 21084.1, 21093, 21094, 21151; Sundstrom v. County of Mendocino, 202 Cal. 
App. 3d 296 (1988); Leonoff v. Monterey Board of Supervisors, 222 Cal. App. 3d 1337 (1990) 
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1/23/2015

1

February 11, 2015

Richard Booth
Chief,  TMDL & Basin Planning Unit

2/11/15 Agenda Item 1

China Lake MUN Use De‐designation

2/11/15 Agenda Item 2

Figure 1

1211



1/23/2015

2

China Lake MUN Use De‐designation

 Certain ground waters beneath China Lake are 
naturally high in TDS, arsenic, and other inorganic 
constituents.

 Removal of MUN beneficial use will facilitate the 
Navy’s groundwater remediation program at Naval Air 
Weapons Station China Lake (Ridgecrest, CA)

2/11/15 Agenda Item 3

China Lake MUN Use De‐designation

 No comments in opposition

 Comments in favor of MUN de‐designation from 
Indian Wells Valley Cooperative Groundwater Group 
and Indian Wells Valley Water District

2/11/15 Agenda Item 4
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China Lake MUN Use De‐designation
State Water Board Sources of Drinking Water Policy 

(Resolution 88‐63)
A) Total Dissolved Solids (TDS) that exceed 3,000 mg/L

B) Contamination … by natural processes … that cannot 
reasonably be treated for domestic use using Best Management 
Practices or best economically achievable practices

C) Water source does not provide sufficient water to supply a 
single well capable of producing an average, sustained yield of 
200 gallons per day

2/11/15 Agenda Item 5

China Lake MUN Use De‐designation
State Board Res 88‐63 (A)

Total Dissolved Solids (TDS) that exceed 3,000 
mg/L:

In the Shallow Zone of the Western Indian Wells Valley 
Groundwater Basin, TDS ranged from 186 to 2,810 mg/L 

In the Shallow Zone of the Eastern Indian Wells Valley 
Groundwater Basin, TDS ranged from 360 to 56,000 mg/L 

2/11/15 Agenda Item 6

1213



1/23/2015

4

China Lake MUN Use De‐designation
State Board Res 88‐63 (B)

Contamination … by natural processes … that 
cannot reasonably be treated.

(The arsenic MCL is 10 ug/L)

Arsenic concentrations in the Shallow Zone of the 
Eastern Indian Wells Valley Groundwater Basin, ranged 
from 2.3 to 1,190 ug/L. 

2/11/15 Agenda Item 7

China Lake MUN Use De‐designation
State Board Res 88‐63 (C)

Water source does not provide sufficient water to 
supply a single well capable of producing an 

average, sustained yield of 200 gallons per day.

Long‐term well yield of 200 gallons per day is not 
sustainable for some wells in the Shallow Zone of 
Eastern Indian Wells Valley because the saturated 
thickness is too mall (approximately four feet thick, in 
some areas)

2/11/15 Agenda Item 8
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China Lake MUN Use De‐designation
The “certain ground waters” are:

 The entire Salt Wells Valley groundwater basin (shown in 
subsequent figures)

 The shallow zone of Eastern Indian Wells Valley 
groundwater basin (shown in subsequent figures)

Based on hydrogeologic characterization studies and water 
treatability analyses by the Navy, their consultants, and Water 
Board staff

2/11/15 Agenda Item 9

China Lake MUN Use De‐designation

 The remaining beneficial use for Salt Wells Valley 
groundwater basin is Industrial Service Supply (IND)

 The remaining beneficial uses of Indian Wells Valley 
groundwater basin are:

 Industrial Service Supply (IND)

 Freshwater Replenishment (FRSH)

 Agriculture Supply (AGR) 

2/11/15 Agenda Item 10
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China Lake MUN Use De‐designation

2/11/15 Agenda Item 11

Figure 2

China Lake MUN Use De‐designation

2/11/15 Agenda Item 12
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Naval Air Weapons Station China Lake
U.S. Navy, NAVFAC Southwest, San Diego, California

Technical Justification for Beneficial Use Changes for
Groundwater in Salt Wells Valley and Shallow
Groundwater in Eastern Indian Wells Valley

Revised Schematic Conceptual Site Model 
for Eastern Indian Wells Valley Proposed 

Groundwater De-designation Area 
(South Boundary Cross-Section View)

NOTE: Drawing Not To Scale

Boundary for Removal of Municipal or 
Domestic Water Supply Beneficial Use 
Designation for Groundwater in the Salt 
Wells Valley and Shallow Groundwater in 
the Indian Wells Valley Groundwater 
Basins

Lake or Lakebed
Waste Water Treatment Ponds

Shallow Hydrogeologic Zone

Intermediate Hydrogeologic Zone - Clays
act as a cap or barrier to downward 
movement
Deep Hydrogeologic Zone

IHZ

LEGEND

Lithostratigraphic Units of the  
Salt Wells Valley

Groundwater Flow Direction in SHZ (north
towards China Lake Playa)

Basement Complex With Fractures

Fault Zone

Static Water Level, Unconfined Shallow  
Hydrogeologic Zone

Static Water Level, Salt Wells Valley

Sand Stringer

Static Water Level, Potentiometric Surface 
of Regional Aquifer

Water Table - Shallow Hydrogeologic Zone

Groundwater flow in Regional Aquifer to 

southwest towards production wells.   Thick 

confining clays in IHZ prohibit downward 

movement of shallow groundwater in Eastern 

Indian Wells Valley (east of Little Lake Fault)

SHZ (Water-Bearing)

(Dry)
Municipal Supply Production Well - 
Located over a mile southwest of the 
western extent of the SHZ; production 
wells screened between 200 and 700 feet 
below ground surface

Figure 3

DHZ

SHZ

Salt Wells Valley Groundwater Basin
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Item 7 - LATE ADDITION 
 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
Meeting of February 11, 2015 

Apple Valley, South Lake Tahoe, Rosamond, Truckee 
 

PROPOSED BASIN PLAN AMENDMENT TO REMOVE THE MUNICIPAL AND 
DOMESTIC SUPPLY (MUN) BENEFICIAL USE DESIGNATION FROM CERTAIN 
GROUND WATERS BENEATH NAVAL AIR WEAPONS STATION CHINA LAKE, 

KERN, INYO, AND SAN BERNARDINO COUNTIES 

 
Please insert the attached Figure 2-2 to follow the Resolution as Bates stamp 7-8.5.  

The following additional changes to California Regional Water Quality Control Board – 
Lahontan Region’s Water Quality Control Plan (Basin Plan) to remove Municipal and 
Domestic Supply (MUN) beneficial use designation from ground waters within the Naval 
Air Weapons Station China Lake are proposed: 

A. Add Figure 2-2 after the Searles Valley Groundwater Basin Public Land Survey 
System description on page 2-54.  

B. Add the following reference to the Public Land Survey System in the Resolution 
as 1.D. (and in the Basin Plan following Figure 2-2): 

The area shown in Figure 2-2, within which the Municipal and Domestic Supply 
beneficial use does not apply to ground water, is as follows: 

Salt Wells Valley Groundwater Basin No. 6-53 (as defined in the California 
Department of Water Resources Bulletin 118) except the southern boundary which 
is defined by the boundary of Naval Air Weapons Station China Lake. The Salt Wells 
Valley Groundwater Basin de-designation area includes all or portions of: 

T26S, R41E (except Sections 35 and 36);  

T26S, R42E, Sections 5, 6, 7, 8, 16, 17, 18, 19, 20, 21, 28, 29, 30; and 

T25S, R42E, Sections 31 and 32, all referenced to MDB&M.  

Indian Wells Valley Groundwater Basin No. 6-54 (as defined by California 
Department of Water Resources Bulletin 118) such that: 

The western boundary runs northward from the northern portion of Section 34 (as 
defined by the boundary of Naval Air Weapons China Lake), T26S, R40E to the 
northwest corner of Section 21, T24S, R40E. 
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The northern boundary includes, from west to east: Section 21, T26S, R40E to 
the eastern boundary of Indian Wells Valley Groundwater Basin No. 6-54.  

The eastern boundary is defined as the eastern boundary of Indian Wells Valley 
Groundwater Basin No. 6-54.  

The southern boundary is defined by the boundary of Naval Air Weapons Station 
China Lake from the northern portion of Section 34, T26S, R40E, as defined by 
the boundary of Naval Air Weapons China Lake, excluding the east half of 
Section 26 and all of Sections 25 and 36, T26S, R40E to the Salt Wells Valley 
Groundwater Basin No. 6-53, exclusive of Section 25, east half of Section 26, 
and Sections 35 and 36, T26S, R40E.  
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
RESOLUTION R6V-2015-0005 

 
PROPOSED BASIN PLAN AMENDMENT TO REMOVE THE MUNICIPAL AND 

DOMESTIC SUPPLY (MUN) BENEFICIAL USE DESIGNATION FROM CERTAIN 
GROUND WATERS BENEATH NAVAL AIR WEAPONS STATION CHINA LAKE, 

KERN, INYO, AND SAN BERNARDINO COUNTIES 

 
The California Regional Water Quality Control Board, Lahontan Region, (Lahontan 
Water Board) finds: 
 
1. Pursuant to Public Resources Code section 21080.5, the Resources Agency has 

approved the regional water boards’ basin planning process as a “certified regulatory 
program” that adequately satisfies the California Environmental Quality Act (CEQA) 
(Public Resources Code section 21000 et seq.) requirements for preparing 
environmental documents.  (Cal. Code Regs. tit. 14, §15251, subd. (g); Cal. Code 
Regs. tit. 23, §3777.)  The substitute environmental documentation for this project 
includes the staff report; the environmental checklist that evaluates potential adverse 
environmental effects of the Basin Plan amendments, including any reasonably 
foreseeable significant adverse environmental effects associated with the potential 
methods of compliance with the regulatory provisions of the amendments; 
responses prepared by staff to address comments provided during the public review 
period, and this resolution. 

2. The substitute environmental documentation concludes that no fair argument exists 
that the adoption of the Basin Plan amendments will not result in any reasonably 
foreseeable significant adverse environmental impacts.  As a result, no analysis is 
presented regarding reasonable alternatives to the project and mitigation measures 
to avoid or reduce any significant or potentially significant adverse environmental 
impacts.  (Cal. Code Regs. tit. 23, §3777, subd. (e).)    

3. A CEQA scoping meeting was conducted on May 9, 2013 in Ridgecrest.  A notice of 
the CEQA scoping meetings was provided on the Water Board’s website and was 
sent to interested parties on April 22, 2013.  

4. The substitute environmental documentation, including the staff report, a CEQA 
environmental checklist, and the proposed basin plan amendment were prepared 
and distributed to interested individuals and public agencies on November 26, 2014 
for a 47-day review and comment period, in accordance with state environmental 
regulations. (California Code of Regulations, title 23, section 3779.). No comments 
were received.  

5. The Lahontan Water Board approves the substitute environmental documentation 
and finds that the analysis contained in the staff report, the environmental checklist, 
and the responses to public comments comply with the requirements of the State 
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and Regional Water Board’s certified regulatory CEQA process, as set forth in 
California Code of Regulations, title 23, section 3775 et seq. 

6. On February 11, 2015 a public hearing was conducted on the matter, and although 
no additional written comments were allowed, oral comment on the matter was 
permitted.   

7. Water Code section 13241 requires that regional boards consider a number of 
factors when establishing water quality objectives, including: 

a. Past, present and probable future beneficial uses of water: There is no 
information to indicate the specified ground waters have ever been used as a 
source of domestic or municipal drinking water. Water treatability studies 
indicate that it is not economically feasible to treat the specified ground 
waters to meet drinking water standards in the foreseeable future.  

b. Environmental characteristics of the hydrographic unit under consideration, 
including the quality of water available thereto: Contractors have conducted 
multiple studies over several years under Water Board staff oversight, 
including hydrogeological studies and geochemistry of the ground waters. 
The environmental characteristics of the hydrographic units under 
consideration do not provide adequate water quality (and in some cases, 
adequate water supply) for domestic use.  

c. Water quality conditions that could reasonably be achieved through the 
coordinated control of all factors which affect that quality in the area: 
Contractors conducted a water treatability analysis, with Water Board staff 
review and concurrence, and concluded the specified ground waters could 
not be treated economically to drinking water standards.   

d. Economic considerations: The natural background water quality in specified 
ground waters does not meet drinking water standards. There is some man-
made contamination in certain ground waters in the area. Failure to de-
designate MUN use would require some amount of groundwater remediation 
that would be unnecessarily costly.  

e. The need for developing housing within the region is not a factor. 
f. The need to develop and use recycled water is not a factor.  

 
8. Water Code section 106.3 establishes a state policy that every human being has the 

right to safe, clean, affordable, and accessible water adequate for human 
consumption, cooking, and sanitary purposes, and directs state agencies to consider 
this policy when adopting regulations pertinent to water uses described in the 
section, including the use of water for domestic purposes. The specified ground 
waters are to be de-designated for human consumption, cooking, and sanitary 
purposes because the natural water quality is not sufficient for such purposes. There 
are no residents on the land above the naturally low quality ground waters. The 
Water Board has considered this policy.  
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THEREFORE BE IT RESOLVED THAT: 

1. The following changes to California Regional Water Quality Control Board – 
Lahontan Region’s Water Quality Control Plan (Basin Plan) to remove Municipal and 
Domestic Supply (MUN) beneficial use designation from ground waters within the 
Naval Air Weapons Station China Lake are adopted: 
 
A. Chapter 2, Table 2-2, page 2-46. Add to the footnote at the bottom of the page to 
read: “Note #2: The MUN designation does not apply to the ground waters located 
beneath the Salt Wells Valley and those within the shallow groundwater (above the 
top of the low-permeability lacustrine clay sediments) in the eastern Indian Wells 
Valley groundwater basins as shown on Figure 2-2.” 
 
B. Change the reference to the existing footnote as Note #1 for the Searles Valley 
and add reference to Note #2 to Salt Wells Valley and Indian Wells Valley on page 
2-46. 
 
C. Add Figure 2-2 (to follow Figure 2-1) after the Searles Valley Groundwater Basin 
Public Land Survey System description on page 2-54. 

D. The area shown in Figure 2-2, within which the Municipal and Domestic Supply 
beneficial use does not apply to ground water, is as follows: 

Salt Wells Valley Groundwater Basin No. 6-53 (as defined in the California 
Department of Water Resources Bulletin 118) except the southern boundary which 
is defined by the boundary of Naval Air Weapons Station China Lake. The Salt Wells 
Valley Groundwater Basin de-designation area includes all or portions of: 

T26S, R41E (except Sections 35 and 36);  

T26S, R42E, Sections 5, 6, 7, 8, 16, 17, 18, 19, 20, 21, 28, 29, 30; and 

T25S, R42E, Sections 31 and 32, all referenced to MDB&M.  

Indian Wells Valley Groundwater Basin No. 6-54 (as defined by California 
Department of Water Resources Bulletin 118) such that: 

The western boundary runs northward from the northern portion of Section 34 (as 
defined by the boundary of Naval Air Weapons China Lake), T26S, R40E to the 
northwest corner of Section 21, T24S, R40E. 

The northern boundary includes, from west to east: Section 21, T26S, R40E to 
the eastern boundary of Indian Wells Valley Groundwater Basin No. 6-54.  

The eastern boundary is defined as the eastern boundary of Indian Wells Valley 
Groundwater Basin No. 6-54.  
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The southern boundary is defined by the boundary of Naval Air Weapons Station 
China Lake from the northern portion of Section 34, T26S, R40E, as defined by 
the boundary of Naval Air Weapons China Lake, excluding the east half of 
Section 26 and all of Sections 25 and 36, T26S, R40E to the Salt Wells Valley 
Groundwater Basin No. 6-53, exclusive of Section 25, east half of Section 26, 
and Sections 35 and 36, T26S, R40E.  

2. The Executive Officer is directed to forward copies of the Basin Plan amendment 
and the administrative record to the State Water Board in accordance with the 
requirements of Water Code section 13245. 

3. The Lahontan Water Board requests that the State Water Board approve the Basin 
Plan amendments in accordance with the requirements of Water Code sections 
13245 and 13246 and forward them to the California Office of Administrative Law 
(OAL). 

4. Following approval of the Basin Plan amendment by the State Water Board and 
OAL, the Executive Officer shall file a Notice of Decision with the Natural Resources 
Agency.  The record of the final Substitute Environmental Documentation shall be 
retained at the Lahontan Water Board’s office at 2501 Lake Tahoe Boulevard, South 
Lake Tahoe, California, in the custody of the Lahontan Water Board’s administrative 
staff. 

5. If during its approval process, Lahontan Water Board staff, State Water Board or 
OAL determines that minor, non-substantive changes to the amendment language 
or supporting staff report and environmental checklist are needed for clarity or 
consistency, the Executive Officer may make such changes, and shall inform the 
Lahontan Water Board of any such changes. 

I, Patty Z. Kouyoumdjian, Executive Officer, do hereby certify that the foregoing is a full, 
true, and correct copy of a Resolution adopted by the California Regional Water Quality 
Control Board, Lahontan Region, on February 11, 2015. 

 

 

______________________________ 
PATTY Z. KOUYOUMDJIAN 
EXECUTIVE OFFICER 
 
Attachment: Figure 2-2 
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