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Determination Date shall pay a minimum Initial Contribution of fifty thousand dollars ($50,000)
per year for the two fiscal years.

Should the Board determine that additional funding for each of Fiscal Years 2017 — 2018
and 2018 — 2019 is necessary for Agency operations the Board shall adopt a resolution
requesting each of the Members to consider additional funding and demonstrating in detail 1) the
need for the funding, and 2) the purposes for which the additional funding will be utilized. Such
requested funding shall be in the same proportion as the Initial Contributions set forth in Section
10.4 (a) unless the Members unanimously agrec otherwise.

Upon receipt of the resolution requesting additional funding representatives of the
Members may meet and confer regarding the request; however, each Member shall consider and
act upon the request no later than 30 (thirty) days following the adoption of the resolution by the
Board.

c) Reimbursement of Initial Contributions

To the extent the Agency is able to secure other funding sources, and to the extent
permitted by law, the Agency shall reimburse these Initial Contributions to the Members on a
proportionate basis in relation to their cumulative Initial Contributions to the Agency.

Section 10.5 — Pavments To The Agency,

All costs and expenses of the Agency may be funded from: (i) voluntary contributions
from third parties; (ii) grants; (iii) contributions from Members from time to time to supplement
financing of the activities of the Agency; (iv) advances or loans from the Members or other
sources; (v) bond revenue; and, (vi) taxes, assessments, fees and/or charges levied by the Agency
under the provisions of SGMA or as otherwise authorized by law.

Directors shall be eligible to receive a stipend in the amount of $ 100 for each Board
meeting actually attended plus mileage to and from Board meetings. In addition, Directors shall
be reimbursed for the actual and necessary expenses incurred in the discharge of their duties
pursuant to an adopted Board policy. Directors are not required to accept the stipend or mileage,
or expenses, and may decline the same by written notice to the Board.

icle XI:_Relationshin Of A \nd Its Memt
Section 111 =S Eod

In accordance with Sections 6506 and 6507 of the Act, the Agency shall be a public
entity separate and apart from the Members.
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Section 12.10 = Singular Includes Plural,

Whenever used in this Agreement, the singular form of any term includes the plural form
and the plural form includes the singular form.

IN WITNESS WHEREOQF, the Members hereto, pursuant to resolutions duly and
regularly adopted by their respective governing boards, have caused their names to be affixed by
their proper and respective officers as of the day and year so indicated.

COUNTY QF MDNT%
By {
Chair of the Board of Supervisors

Dated: / Z IZZ"' / lg

APPROVED AS TO FORM

CHARLES J. MCKEE, County

APPROVED AS TO FORM

CHARLES J, MCKEE, Co

By
CITY OF SALINAS
By

Mayor

Dated:
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Section 12,10 - Sineular Includes Plural

Whenever used in this Agreement, the singular form of any term includes the plural form
and the plural form includes the singular form.

IN WITNESS WHEREOF, the Members hereto, pursuant to resolutions duly and
regularly adopted by their respective governing boards, have caused their names to be affixed by
their proper and respective officers as of the day and year so indicated.

COUNTY OF MONTEREY

By

Chair of the Board of Supervisors

Dated:

APPROVED AS TO FORM
CHARLES J. MCKEE, County Counsel

By

WATER RESOURCES AGENCY OF THE COUNTY OF MONTEREY

By

Chair of the Board of Supervisors of the Water Resources Agency

Dated:

APPROVED AS TO FORM
CHARLES J. MCKEE, County Counsel

By

CITY OF SALINAS

By \ P
May
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APPROVED AS TO FORM

CHRISTOPHER CALLIHAN, City Attorney

ByMJagw(_;/

CITY OF SOLEDAD
By

Mayor
Dated:

APPROVED AS TO FORM

. City Attorney

By —
CITY OF GONZALES
By

Mayor
Dated: e

APPROVED AS TO FORM

, City Attorney

By ——
CITY OF GREENFIELD
By

Mayor

Dated:
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APPROVED AS TO FORM

CHRISTOPHER CALLIHAN, City Attorney

Dated: 03 /03/17

APPROVED AS TO FORM
od City Attormney
By_|
CITY OF GONZALES / /
By
Mayor
Dated: -
APPROVED AS TO FORM
, City Attorney
By
CITY OF GREENFIELD
By
Mayor
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CITY OF GONZALES

By 1V b o @m (2

Maria Orozco, Mayor

Dated: c?-é),f //7

APPROVED AS TO FORM

Michael F. Rodriquez,

w . H L,
iﬂa

pated: 2 2/ 20[7




APPROVED AS TO FORM

, City Attorney
By
CITY OF KING
gy ZZ—7 /T ‘Z—ﬁ_—‘__
Mayor
Dated: — 27—2B\V |
APPROVED FORM

City Attorney
By 3-2Y-20/%F

-

CASTROVILLE COMMUNITY SERVICES

By
Chair of the Board of Directors

APPROVED AS TO FORM

. District Counsel

MONTEREY REGIONAL WATER POLLUTION CONTROL AGENCY

By

Chair of the Board of Directors

APPROVED AS TO FORM

. Agency Counsel
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APPROVED AS TO FORM

. City Attorney
By
CITY OF KING
By
Mayor
Dated: =
APPROVED AS TO FORM
, City Attorney
By

CASTROVILLE COMMUNITY SERVICES

Bl" L@ oA
TS

Chair of the Board gt Directo

APPROVED AS TO FORM

AW%/M District Counsel
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APPROVED AS TO FORM

- , City Attorney
By
CITY OF KING
By
Mayor
Dated:
APPROVED AS TO FORM
, City Attorney
By

CASTROVILLE COMMUNITY SERVICES

By

Chair of the Board of Directors
APPROVED AS TO FORM

., District Counsel

MONTEREY REGIONAL WATER POLLUTION CONTROL AGENCY

By. m MMM

Chair of the Board of Directors
APPROVED AS TO FORM

gency Counsel
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EXHIBIT C
QTIIER GSA ELIGIBLE ENTITY DIRECTOR POSITION NOMINATING GROUP
COUNTY OF MONTEREY
WATER RESOURCES AGENCY OF MONTEREY COUNTY

MONTEREY REGIONAL WATER POLLUTION CONTROL AGENCY

3}









EXHIBIT E

ENVIRONMENT DIRECTOR POSITION NOMINATING GROUP

SUSTAINABLE MONTEREY COUNTY

LEAGUE OF WOMEN VOTERS OF MONTEREY COUNTY
LANDWATCH MONTEREY COUNTY

FRIENDS AND NEIGHBORS OF ELKHORN SLOUGH
CALIFORNIA NATIVE PLANT SQCIETY, MONTEREY CHAPTER
TROUT UNLIMITED

SURFRIDERS

THE NATURE CONSERVANCY

CARMEL RIVER STEELHEAD ASSOCIATION
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HERALD

Pubbuwhed by The Montersy Herabd
PO, Box 271 « Monretey, Califomia 93542
151} 7264082

MONTEREY COUNTY

Account Mo, 3774937

MAIS CARROLL COMMUMICATIONS COORDIMATOR
184 W ALIRAL ST

SAlINAS, CA 935M

Lagal No. CO0SH25831
Motics of Pubdic Hearing

Cinfered by;

PROOF OF
PUBLICATION

STATE OF CALIEQRM] A
County of Moncerey

| amm @ carizen of ehee Liryied Seates and a resident o the Counry fopesaid.
L am over the age of sightesn years. and not & paroy ro of incerested in
the ahorve-entitled mazter. | the pritipad chetk of the poncer of The
Monrenty Herald, a newspaper of penesal sireulation, printed and pub-
leshaed daily and Simaday im0 che Ciry of Momeres, County of Moncerag,
vl which nevapaper his boen adiudged 2 nevapaper of genel circula:
cinry by the Superioe Conart of the County of Momersy, Stare of Califormia:
that the rorice, of whyich the snnexed 13 6 primeed copy {2a1 in fype ot
sma|ler chan & poured, has besn poblished in each regular and satiee usus
of saud newspaper and oot in any supplemtent thereof on the fallonsing
dater, o wil:

Q32T 040517

1 eermify {ee deelage ) under pemalty of perjury chae the foreguing W oo
and comreer.

Exacuked on (4M52017 at Momlerey, California,
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PROOF OF PUBLICATION

STATE OF CALIFORNIA
County of Monterey

I am a citizen of the United States and a
Resident of the County aforesaid: [ am
{Owver Lhe age of ¢ighteen years and not a
Party to or interested in the above-
Entitled matter. § am the principal clerk
of the printer of The King City Rustler,
Greenfield News, Sojedad Bez, and
Gonzales Tribune newspapers of general
Circulation by The Superior Court of the
County of Monterey, State of California:
that the notice of which the annexed is &
printed copy (set in type not smaller than
nonpareil}, has been published in each
regular and enlire issue of said
newspapers and not in any supplement
thereof on the following dates, to wit:

299 ,4{09/ 3017

I cerlify (or declare) under penalty of
perjury lhat the forgoing is true and
CoTTECt.

Executed on; ‘-“

0%] F1

At King City, California

0- 4T n-

CHELSEA/ JOHNSON, OFFICE ASSISTANT

This space is for the county clerk’s filing
stamp

No:




IN THE SUPERIOR COURT of the STATE OF CALIFORNIA
in and for the Connty of Samta Cruoz

CERTIFICATE OF PUBLICATION

Ad No.: 13806

STATE OF CALIPORNIA
COUNTY OF SANTA CRUZ L

I, Alanoa Anderson,

herebry certify that (he Waiomville Reglster
Pajaromian, & newspaper of general cireulation,
within the provisions of the government code of
the State of California, printed and published in the
City of Wetsonville, County of Santa Cruz, Swte of
California; that I am the principal clerk of the
printer of said oewspaper, that Lthe

Legsl Natice: NOTICE OF PUBLIC HEARING
TO CONSIDER FORMATION OF A
GROUNDWATER  SUSTAINABILITY
AGENCY

of which the annexed clipping is a wue prinied
copy was published in said newspaper en the fol-
lowing dates, lo wit:

March 30, 2017
April §, 2017

I certify under peralty of porjury that the foregoing
is tue and correct, at Watsonville, Californin, oo
the

Apeil6, 2017 .

&,{ e N A z(bﬂi!-'ﬁvx
“Proaf of Publication must be filed with the County
Alaoma Anderson, Legal Clerk Clerk’s Dffice within 30 days of (e last publication
dake, pursant o Civil Cexde Section 2466."



Before the Board of Directors of the
Salinas Yalley Basin Groundwater Sustainability Agency

Resolution No, 2017003

Resolution authorizing the Submission to the
siate Department of Water Resources a Notice
of Intent to form a Groundwater Sustammabality
Agency for the $Salinas Valley Groundwater
Basin

P et et e e

WHEREAS, in the fall of 2014 the California legislature adopted, and the Governor
signed into law, three bills {SB 1168, AB 1739, and SB 1319) collectively referred 1 as the
»Sustainable Groundwater Management Acl™ (“SGMA™), that initially became effeciive on
January 1, 2015, and that has been amended from time-to-time thercafier; and,

WHEREAS, the stated purposc of SGMA, as set forth in California Waler Code section
10720.1, is to provide for Lhe sustainable management of groundwater basins at a local level by
providing local groundwater agencies with the authority, and technical and {inancial assistance
necessary, 1o sustainably manage groundwater; and,

WHEREAS, SGMA requires the designation of Groundwater Sustainability Agencies
(*(G5As”) for the purpose of achieving groundwater sustainability through the adoption and
implementation of Groundwater Sustainability Plans (“GSPs™) or an alternative plan for all
medium and high priority basins as designated by the Califomia Department of Water Resources
(“DWR™Y; and,

WHEREAS, SGMA requires that a basin have a designated GSA by no later than June
30, 2017, and ap adopted GSP by no later than January 31, 2020, if a high ot medium prionity
bastn in critical gverdrall, and no later than January 31, 2022, if & high or medium prionty basin;
and,

WHEREAS, SGMA authorizes a combination of local agencies to form a GSA by
entering into a jolin powers agreement as authorized by the Joint Exercise of Powers Act
{(Chapter 5 of Division 7 of Title 1 of the California Government Code) (“Act™); and,

WHEREAS, the Salinas Valley Basin Groundwater Sustainabilily Agency (“Agency™ is
such a joint powers authority and formed effective December 22, 2016, for the purpose of being
the (38A for the Salinas Valley Groundwater Basin (“Basin™); and,

WHEREAS, notice of a puhlic heanng was published as reqmred by SGMA and
Government Code section 8066 in the Monterey Herald on March 29 and April 3, 2017; and,

WHEREAS, the Agency opened the required public hearing on Aprii 13, 2017, and
continued the hearing o Apnl 20, 2017; and,

WHEREAS, the Agency conducted the public hearing on Apnl 20, 2017; and
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WIEREAS, the County of Monterey submitted a notice of intent to be the GSA for the
Monterey sub-basin ¢f the Basin, and has been declared by the State Water Resources Control
Board to be the exclusive (G5A for that sub-basin cffective April 4, 2017; and

WHEREAS, it was the express intent of the County that the GSA responsibilities for the
Monilerey sub-basin be transferred or assumed by the Agency; and

WHEREAS, the Agency is commitled to the sustainable management of groundwater
within the Basin, and all of its sub-basins and aquifers; and,

WHEREAS, it would be in the best interests of the residents, businesses, interested
parties and stakeholders in the Basin for the Agency to be designated the exclusive GSA for the
Basin (but not including the arca within the jurisdictional boundaries of the Marina Coast Water
District, the City of Greenfield, or the adjudicated Seaside sub-basin), NOW, THEREFORE,

BE IT RESOLVED, by the Beard of Directors of the Salinas ¥alley Basin Groundwater
Sustainability Agency as follows:

1. The above recilals are true and cormect.

2 The Agency hereby elects to be the Groundwater Sustanability Agency for the
Salinas Yalley Groundwater Basin within the County of Monterey, but not including
the area within the jurisdictional boundaries of the Manna Coast Water District and
the City of Greenfield, or the adjudicated Seaside sub-basin.

3 Siall is authorized and directed to submit to the Depariment of Waler Resources a
Notice of Intent to be a Groundwater Sustainability Agency in form and substance
substantially similar to Anachment A, antached hereto, together with eny
modifications as may have been directed by the Board of Directors at the public
hearing.

4. Stalf 1s aulhorized and directed to take such other and further actions as may be
necessary or appropriate 1@ implement the intent and purposes of this Resolution.

PASSED AND ADOQPTED on this 20th day of April, 2017, by the following vote, to-wil;

AYES: Board Members: Alejo, Calcagno, Granillo, McHatien, Poreira, Seconde, and Chair
Gunter

NOES: Board Members: LeNeve, Moiloso {Allemate), Mclntyre, and Stefani
ABSENT: None

I, Patricia M. Barajas. Salinas C'ity Clerk and Interim Clerk of the Deard of Dircetors of Lhe Salinas Valley Basin
Groundwater Sustainability Agency, hereby centify that the forepoing is the e original resolution of said Baard of
[Yirectors duly adopted and entered in the minutes thereof for the meeting on April 20, 2017,

Crated: April 21, 2017

J




MONTEREY
HERALD

B0, Box 271 » Monrerey, California 93942
(831) 726.4382

MARINA COAST WATER DISTRICT
Account No. 2141283

11 RESERVATION RD

MARINA, CA 93933

Legal No. 0005797267
Notice of Public hearing

Ordered by:

PROOF OF
PUBLICATION

STATE OF CALIFORMNIA
Counrty of Monterey

| am a citizen of che United Stares and a resident of the County aforesaid.
| am over the age of cighteen years, and not a party to or interested in
the above-entitled matcer. [ am the principal clerk of the printer of The
Moneerey Herald, a newspaper of peneral circulation, prineed and pub-
lishied daily and Sunday in the Ciry of Monterey, County of Monterey,
and which newspaper has been Hdiudgcd A NEwspAPEr od'gzncrai circula-
tion by the Superior Court of the County of Monterey, State of California;
that the notice, of which the annexed is a printed copy (ser in type not
smaller than & point), has been published in each regular and entire issue
of =aid newspaper and not in any supplement thereof on the following
dares, o wit:

08/19/16, 08/26/16

1 cercify (or declare) under penaley of pedury thar the foregoing is true
and correct.

Executed on 08/26/2016 at Monteray, Califarnia.

Do pndates

Sipnaure

This space is reserved for the County Cleck’s Filing Stamp

NHOTICE OF PUBLIC HEARING
kinrina Coast Water District

HNotice Is horeby given that Marina Coast
Water District (MCWD) will hold a public
hearing regarding  the adoption of a
Resolution of Intention to form one or bwo
Groundwater  Sustainability  Agencies
(GSA5) as outlined in the California ‘Water
Code, Part 274, Sustainable Groundwater
Management  Ack,  Section 10723, The
proposed GSA boundaries
encompass all of MCWD's water service
areas within the Seaside Area Subbasin and
the Corral de Tlerra Subbasin of the Salinas
Valley Groundwater Basln. excheding that
portion of MCWO's service area withéin thae
Adfedicated Seaskie Groundwater Easin, i
the non-adjudicated portions of the Seaside
Arga Subbasin and of the Corral de Tierra
Subbasin rgmain separate subbasing, then
the formation of two G545 will need to be
considered. The public hearing 15 intended
o review, provide explanation of, and allow
far public input an the formation of one o
two GSAS by MCWD within the proposed
boundaries,

wiolild

The public hearing for the proposed
formation of one or two G5As shall be held

at the folbowing
date, time, and place:

211 Hilicrest Avenae, Marina, CA 93913

¥ you mnoed special  assistance o
participate in this public hearng, please
contact MCwWD at (B3 AE4-5131.
Motification 48 howrs pricr to the hearing
wWiill enable the District 1o make feasonabbs
arrangements (o ensure accessibility to this
public hearing. [28 CFR 35.102-35.104 ADA

Title 1)
FOR ADDITIOMAL INFORMATION CONTACT:
Kaith Van Der A General Manag

Marina Coast Water District
11 Reservation Road, Marina, CA 93533
(831)384-6131
or
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September 6, 2016

Resolution No. 2016-54
Resolution of the Board of Directors
Marina Coast Water District

Election to Become the Exclusive Groundwater Sustainability Agency
Within Portions of Two Subbasins

RESOLVED by the Board of Directors (“Directors™) of the Marina Coast Water District
(“District™), at its regular meeting duly called and held on September 6, 2016, at 211 Hillcrest
Avenue, Marina, California, as follows:

Recitals

A. The Sustainable Groundwater Management Act of 2014, Water Code Sections 10720
- 10736.6 (“SGMA") was signed into law on September 16, 2014; and,

B. SGMA gives local agencies, such as the District, additional authorities and powers to
manage groundwater in a susfainable manner and allows for limited state intervention when those
local agencies fail to comply with SGMA's requirements; and,

C. SGMA requires that each California Department of Water Resource (“DWR™)-
designated groundwater subbasin be managed by a single Groundwater Sustainability Agency
(“GSA™) or by a combination of GSAs and that such management be implemented pursuant to an
approved Groundwater Sustainability Plan (“GS Plan™), or multiple coordinated GS Plans, as the
case may be; and,

D. Water Code Section 10723(a) authorizes any local agency with a service area overlying
a groundwater subbasin or portion thereof to establish itself as the GSA for its service area; and,

E. Water Code Section 10721(j) defines a GSA as one or more local agencies that
implement the provisions of SGMA; and,

F. The District’s Central Marina and Ord Community water service areas overly portions
of the Seaside Area, Corral de Tierra, and 180/400 Foot Aquifer Subbasins of the Salinas Valley
Groundwater Basin; and,

G. The District’s Ord Community water service area is within a portion of the Adjudicated
Seaside Groundwater Basin and is also within a portion of the statutory boundaries of the
Monterey Peninsula Water Management District (MPWMD); and,

H. Water Code Section 10723(c)(2) designates the MPWMD as the exclusive
groundwater management area within MPWMD's statutory boundaries unless MPWMD elects to
opt out of being the exclusive groundwater management agency for that area; and,

I. By MPWMD Resolution No. 2016-01, the MPWMD Board of Directors elected to opt
out of being the exclusive groundwater management agency for that portion of MPWMD situated
north of the Adjudicated Seaside Groundwater Basin; and,
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J. District staff is proposing that the District become the GSA for (1) that portion of the
District’s Central Marina water service area within the Seaside Area Subbasin of the Salinas
Valley Groundwater Basin and (2) that portion of the District’s Ord Community water service
area north of the Adjudicated Seaside Groundwater Basin within Seaside Area Subbasin, which
shall collectively be referred to as the “Marina Area of the Seaside Area Subbasin” and as shown
on the map attached hereto as Exhibit “A™; and,

K. District staff is separately proposing that the District become the GSA for that portion
of the District’s Ord Community water service area within the Corral de Tierra Subbasin, which
shall be referred to as the “Ord Area of the Corral de Tierra Subbasin” as shown on the map
attached hereto as Exhibit “B™; and,

L. Establishing the District as the GSA for the Marina Area of the Seaside Area Subbasin
and separately for the Ord Area of the Corral de Tierra Subbasin will enable the District to prepare
and implement a Groundwater Sustainability Plan for those respective areas: and,

M. The District is committed to sustainable management of its groundwater resources:
and,

N. Adoption of this Resolution does not constitute a “project” under California
Environmental Quality Act Guidelines Section 15378(b)(5), including organizational and
administrative activities of government, because there would be no direct or indirect physical
change in the environment; and,

0. Prior to adopting a resolution of intent to establish the District as the GSA for the
respective areas, Water Code Section 10723 requires a local agency to hold a public hearing, after
publication of notice pursuant to California Government Code Section 6066, on whether or not to
adopt a resolution to establish a GSA; and,

P. Pursuant to Government Code Section 6066, notices of a public hearing on whether or
not to adopt a resolution to establish one or two GSAs were published on August 19, 2016 and
August 26, 2016; and,

Q. On September 6, 2016, the District held a public hearing regarding adoption of a
resolution to establish the District as the GSA for for the Marina Area of the Seaside Area
Subbasin and separately for the Ord Area of the Corral de Tierra Subbasin as shown on the Exhibit
“A” and Exhibit “B” maps, which maps exclude that portion of MCWD’s Ord Community service
area within the Adjudicated Seaside Groundwater Basin and exclude that portion of its service
areas within the 180/400 Foot Aquifer Subbasin; and,

R. It would be in the best interest of the District for it to become the exclusive GSA for
that portion of its service areas shown respectively on the Exhibit “A” and Exhibit “B” maps; and,

S. DWR has proposed that the Marina Area of the Seaside Area Subbasin and that portion
of the Corral de Tierra Subbasin outside of the Adjudicated Seaside Groundwater Basin be merged
into a new subbasin named the “Monterey Subbasin™, but that basin boundary modification is not
yet finalized so the District’s service areas within the Seaside Area Subbasin and the Corral de
Tierra Subbasin must be treated separately; and,
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T. The District has opposed the proposed merger because it is contrary to the basin
boundary modification requested by MPWMD, which the District supported, but the District
desires to avoid any delays in processing the District's GSA formation notifications should the
new combined Monterey Subbasin go into effect.

NOW, THEREFORE, BE IT RESOLVED AS FOLLOWS:

1. All the recitals in this Resolution are true and correct and the Board of Directors so
finds, determines, and represents.

2. The District hereby elects to become the exclusive GSA (a) for the Marina Area of the
Seaside Area Subbasin and (b) separately for the Ord Area of the Corral de Tierra Subbasin as
shown respectively on the attached Exhibit “A” and Exhibit “B” maps, which are incorporated
herein by reference.

3. District staff is hereby directed and authorized to provide separate notices of this
election to become the exclusive GSA (a) for the Marina Area of the Seaside Area Subbasin and
(b) for the Ord Area of the Corral de Tierra Subbasin to DWR in the manner required by law.

4. Should the new Monterey Subbasin go into effect, then the Board of Directors requests
DWR to automatically convert the District’s two separate GSA formation notifications into a
single notification to form an exclusive GSA for one combined area in order to avoid delay in
processing the District’s GSA election.

PASSED AND ADOPTED on September 6, 2016, by the Board of Directors of the Marina
Coast Water District by the following roll call vote:

Ayes: Directors Shriner, Lee, Moore. Gustafson
Noes: Directors None
Absent: Directors None

Abstained:  Directors None

o
H-::-w;;d’ ustafson, President

CERTIFICATE OF SECRETARY

ATTEST:
Pl=rpe —

Keith Van Der Maaten, Secretary

The undersigned Secretary of the Board of the Marina Coast Water District hereby certifies
that the foregoing is a full, true and correct copy of Resolution No. 2016-54 adopted September 6,

2016.
T
Keith Van Der Maaten, Secretary
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Fiie ID No. RES 19-171, Agenda Item No. 4

Before the Board of Supervisors in and for
the County of Monterey, State of
California

Resolution: No. 19-430

Approving the formation of & Groundwater
Sustainahility Agency Pursuant to Water
Code Section 10724 for a portion of the
180/400 Foot Agquifer Subbasin, cornmonly
referred to as the CEMEX property, and
authonzing the filing of Groundwater
Sustainability Agency Formation information
and documents with the Department of Water
Resources (DWR); and B) finding that this
action is not a project under CEQA pursuant
to section 15379 of Title 14 of the California
Code of Regulations

WHEREAS, on Septenber 16, 2014, Governar Jery Brown gigned irto law the Susisinable
Groundwater Managernent Act (*SGMA™), which became effective on Jarmary 1, 2015, and which has bem
amended since that tre;

WHEREAS, the miert of SGMA is to, among cther things, provide for the sustainable manapement of
rmodivm and high-priodty groumdwater besms, to enhance local management of groundwater, to establish
mintm sandards i sustamable groumdweatar management, and 1o provide local agencies with the atherity
and the tachrical and finerwsinl sesistence necessary o sustemebiy manage groumdwater af the local level;

WHEREAS, SGMA requires the formation of one or more groimdwater sustainability agencies
{(“GSAS"} in a basin that will develop one or more groundwater sustainability plns (“GSPs™) to sustainably
manage groundwater in the hasin;

WHEREAS, for any groundwater hasin or subbasin designated pursuant to Water Code
Section 10720.7 as being subject to cntical conditicns of overdraft, a2 GSP or GSPs must be
adopted covering the entire basin or subbasin by January 31, 2020, to avoid being designated as
a prebationary basin by the Stafe Water Resources Control Board (“SWRCB™);

WHEREAS, if two or miwe GSAs attermpt o form for the smme area of a basin, the Department of
Water Rescurces (DWR™) mndior the SWRCB may find that overlap exists in the are, and that any such
urresobved ovalap creates mm ummanaged are,

WHEREAS, m situations whexe an urmuanaged area exists in a basin after July 1, 2017, Water Code
section 10724 suthorizes the county within which the urmemaged area lies t becorne the GSA for the arca;

{01863,
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WHEREAS, the area depicted in Exhibit A is located within the County of Morderey {‘Conrty”) and
meliges Monterey County Assessor Parcel Nurnbers 208-011-001, 203-01 1-019, 203-011-020;

WHEREAS, the area depicted in Exhribit A lies within the 1304400- Foot Adquifer Subbasin depicted an
Exhibit B (-1 80/400 Subbasry’™);

WHEREAS, the 18(x400 Subbasin is located within the Courtty;

WHEREAS, the 130400 Subbhasin has been designated as being subject to eritical conditions of
averdraft;

WHEREAS, on April 27, 2017, DWR posted the Salmas Valley Basin Groundwater
Sustamabelity Agency's("S VBGSA™ GEA notice to become the GS A for the eriime 180v400 Subbasin (including
the: area depicted in Exhibit A), exchuding a small ares covered by 8 GSA, notioe filed by Marina Coest Water
Dhstrict “MCWD™} for which MCWD is the exchrave GSA;

WHEREAS, on April 26, 2018, DWR posted the City of Marina’s (*Marina”) GSA notice
to become the GSA for the area depicted in Exhibit A;

WHEREAS, DWR takes the position that there is ovedap m the 180/400 Subbasin fior the area depicted
in Exhibit A created by the GSA nofice filed by the SVBGSA, and the GSA notice filed by Mating, znd that such

overlap creates an tntnanaged sre

WHERAS, the overlap was caumsed by Marina’s late filed notice for the area in Exhibit A, and the- overiap
would not exist but for Merina®s filing;

WHEREAS, SVBGSA is a joint powers authority and a separate legal entity from the
County and while the County is a voting member of the SVBGSA, the County represents only
one (1) vote out of the eleven (11) member Agency;

WHEREAS, the SVBGSA’s action to establish its jurisdictional boundaries, including
the area in Exhibit A, predated Marina's filing by approximately one (1) year; end, there iz no
evidence that either the County or SVBGSA intentionally caused the overlap,

WHEREAS, the SVBGSA and Maring have not resolved the overiap created by their Slings for the area
depicted in Exhibit A:

WHEREAS, the County finds thet it is in the best interest of the Courty and the 180¢400 Subbasin for
the Coumnty to exardise its right under Water Code saction 10724 1o become the GSA for the area depicted in
Exhibit A and for amy other unmanaged areas in the 180400 Subbasi;

{49 1863,1}
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WHEREAS, the SVBGSA has prepared a GSP for the eniire 180¢400 Subbasi, inchuding the area
depicted in Exhibit A, and is collecting fees under SCMA to fimd SGMA implementation in the 1804400

WHEREAS, after the SVBGSA GSF prepared for the 180/400 Subbesm, is finalzed, the County
intends to adopt this GSP for managerment of the area depicted m Exhibit A,

WHEREAS, the County intends to entarinto an agreement with fhe SVBGSA wherein the County, as
the GSA for the area depicted in Exhibdt A, will delegate SGMA management of such areas to the SVBGSA
pursuant 1o e SYBGSA’s GSP for the entire {80400 Subbasing

WHEREAS, the County finds that the adoption of this Resolution, is not a project under Title
14 Califormia Code of Regulations, section 15378 as they will not result in any reasonably
foreseeable environmental impacts, and neither the County, nor any other permitting authority is
divested of future discretionary review or approval of any use of the area depicted in Exhibit A
a5 4 resnit of these actions. Moreover, in the event that this action is determined to constitute g
project under CEQA, the action(s} would be exempt from environmental review under CEQA
pursuant to CEQA Guidelines 15061{b)(3), 15307, 15308 and Water Code section 10728.6,

WHEREAS, the County neticed a priblic hearmg as required by SGMA and Governmeent Code section
&066 on November 28, 2019, and Decemnber 5, 2019,

WHEREAS, the County held a public hearing as required by SGMA an Decernber 11, 2019 to
oonsider becoming the GSA fir the area depicied in Exhibit A

NOW, THEREFORE, BE IT RESOLVED, by the Board of Supervisors of the County of
Monterey, as follaws:

Section 1. The Board hereby finds and determines that the foregoing recitals are true and
correct.

Section 2. The County hereby elects pursnant to Water Code section 16724 to be the GSA
for the area of the 180/400 Subbasin depicted in Exhibit A, which is incorporated herein.

Section 3. The CAQO or his designee is hereby authonized and directed to file a notice of
formation of GSA with DWR.

Section 4. The CAO or his designee is hereby authorized and directed to submit the notice
of adoption of the proposed Resolution and ell information required by the Sustainabie
Oroundwater Management Act, including but not limited to, all informatign required under Water
Code sections 10723.8, and 10724, to DWR, and to support the development and maintenance of
an interested persons list as described in Water Code section 10723.4 and a list of interested parties
88 described in Water Code section 10723.8{a)(4).

Section 5. Staff is authorized and directed to take any such additional actions that may be
{OM9T563;1)
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necessary and appropriate to effectuate the County's decision to be the GS A for the area of the
180/400 Subbasin depicted in Exhibit A.

Section 6. The County finds that the adoption of this Resolution, is not a project under
Title 14 California Code of Regulations, section 15378 as they will nat result in any reasonably
foreseeable envircnmenta) impacts, and neither the County, nor any other permitting authority is
divested of future discretionary review or approval of any use of the area depicted in Exhibit A as a
result of these actions. Morgover, in the event that this action is determined to constitute a project
under CEQA, the action(s) would be exempt from environmental review under CEGA pursuant to
CEQA Guidelines 15061(b)(3}, 15307, 15308 and Water Code section 10728.6.

Section 7. This Resolution shall take effect inunediately upon its adoption.
PASSED AND ADOPTED on this 11 day of December 2019, by the following vote, to
wit: AYES: Sopervisors Supervisor Phillips, Adams, Alejo, Parker and Lopez
NOES: Nong

ABSENT: None

I, Valenie Ralph, Clerk of the Board of Supervisors of the County of Monterey, State of
California, hereby certify that the foregoing is a true copy of an original order of said Board of
Supervisors duly made and entered in the minutes thereof at page_of Minute Book 82, on
December 11, 2019.

Dateqd: Decemiber 13, 2019

Legistar File ID No. RES 19-171
Valerie Ralph, Clerk of the Board of Supervisors

County of Monterey, State of California

Valerie Ralph, of the Board
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Before the Board of Directors of the
Salinas Valley Basin Sustainable Groundwater Management Agency

Resolution No. 2017-16

Resolution approving a Coordination Agreement )
between Marina Coast Water District and the

Salinas Valley Basin Ground Water Sustainability )
Agency for the management of the Monterey )
Subbasin.

WHEREAS, the Marina Coast Water District has filed with the Department of Water
Resources to become the Ground Water Sustainability Agency for the Monterey Subbasin; and,

WHEREAS, this filing has created the need for Marina Coast and the Salinas Valley
Basin to coordinate management activities in the Monterey Subbasin; and

WHEREAS, the Marina Coast Water District and the Salinas Valley Basin Ground Water

Sustainability Agency developed an agreement that is mutually acceptable for managing this
basin; and,

WHEREAS, the proposed Coordination agreement will allow for Grant Applications that
will fund Ground Water Sustainability planning in the subbasin;

NOW, THEREFORE, BE IT RESOLVED, by the Board of Directors of the Salinas
Valley Basin Groundwater Sustainability Agency as follows:

The above recitals are true and correct.

The attached Coordination agreement between Marina Coast Water District and the Salinas
Valley Basin Ground Water Sustainability Agency is hereby approved.

The General Manager and Agency Counsel are hereby authorized and directed to take such other

and further actions as may be necessary or appropriate to implement the intent and purposes of
this resolution.



PASSED AND ADOPTED on this 9th day of November 2017 by the following vote, to-wit:

AYES: Directors Alejo, Brennan, Granillo, Lipe, McHatten, Melntyre, Pereira, Secondo,
Stefani, and Chair Gunter

NOES: None
ABSENT: Director Calcagno
ABSTAIN: MNone

I, Ann Camel, Clerk of the Board of Directors of the Salinas Valley Basin Groundwater Sustainability Agency, State

of California, hereby certify that the foregoing is a true copy of an original order of said Board of Directors duly
made and entered in the minutes thereof,

Dated: 11917 Ann Camel, Clerk of the Board of Directors of the Salinas Valley Basin
Groundwater Sustainability Agency,
County of Monterey, State of California

a Ganal



PROPOSITION 1 Coordination Agreement

THIS PROPOSITION 1 COORDINATION AGREEMENT (the "Agreement") is
made effective as of November 9, 2017 by the Marina Coast Water District Groundwater
Sustainability Agency (*"MCWD"™) and the Salinas Valley Basin Groundwater Sustainability
Agency ("SVBGSA”) regarding proposals for Sustainable Groundwater Planning ("SGWP™)
Grant Program funds, authorized by the Water Quality, Supply, and Infrastructure Improvement
Act of 2014 (“Proposition 17) within the Monterey Subbasin and the 180/400 foot Subbasin. with
reference to the following facts:

A. Eligibility criteria for Category 2 proposals for SGWP Grant Program funds, authorized
by Proposition 1, only accept one application per Basin/Subbasin; and

B. An eligible agency may be part of the Proposition | application as a project proponent,
but must identify a single entity that will act as the grant applicant and submit a basin-wide
application and receive the grant on behalf of the basin; and

C. Ifmultiple applications are received within a basin for Category 2 projects, DWR will
contact the applicants and request that the Parties consolidate one single application for the basin to
be submitted before the close of the open filing period; and

D. The applicant must include a Proposal level “Summary” highlighting each project
contained in the Proposal and must demonstrate that it encompasses the entire basin or describes
wity a purtion of the basin is not covered in the Proposal.

E. Applicants requesting funding for Category 2 Proposition 1 application must
provide documentation of any communications with beneficial users of groundwater in the basin
that may potentially be affected by implementation of the project, including, but not limited to
DACs, SDACs, agricultural water users, municipal water users, wildlife refuges, or other
stakeholders.

F.The Filing Period Closes November 13, 2017 for proposals for SGWP Grant Program
funds; and

G. Proposition 1 requires a minimum cost share of 50% of the total project cost.

THEREFORE, in consideration of the facts recited above the Parties agree to the following with
regards to Proposition 1 applications:

1. The Parties agree that MCWD shall be the Party responsible for submitting a
grant application/proposal to DWR for a Category 2, Tier 2 Groundwater Sustainability Plan
grant for the Monterey Subbasin and MCWD shall be the grantee if the proposal is successful.
MCWD shall be responsible for the cost of preparing the granl. MCWD will coordinate with
SVBGSA and obtain input from SVBGSA in preparation of the grant application/proposal for
the Monterey Subbasin.



2. The Parties further agree that SYBGSA shall be the Party responsible for submitting a
grant application/proposal to DWR for a Category 2, Tier 1 Groundwater Sustainability Plan
grant for the 180/400 Foot Aquifer Subbasin and SVBGSA shall be the grantee if the proposal
is successful. SVBGSA shall be responsible for the cost of preparing the grant. SVBGSA will
coordinate with MCWD and obtain input from MCWD in preparation of the grant
application/proposal for the 180/400 Foot Aquifer Subbasin.

3. A coordination committee including representatives from MCWD and SVBGSA shall
be formed for each subbasin.

4. The parties agree that they shall share all data necessary to facilitate the completion of
the Proposition 1 applications/proposals.

5. The Proposition | application for the Monterey Subbasin will include:

a) A project for the preparation of the GSP by MCWD for the Marina Subarea
and the Ord Subarea, as shown on attached Exhibit “A:” and

b) A project for the preparation of a GSP by SVBGSA for the Corral de Tiemra
Subarea, also as shown on attached Exhibit “A™.

6. The Marina, Ord and Corral de Tierra subareas shall be managed as follows:

a) If MCWD is allowed under the Sustainable Groundwater Management Act
("SGMAT) 1o include the Ord Subarea within its Groundwater Sustainability Agency
boundaries, MCWD shall manage the Marina and Ord Subareas as part of its GSA under
the GSP described in Section 5 (a). above.

b) If MCWD is not allowed under SGMA to include the Ord Subarea within its
Groundwater Sustainability Agency boundaries, the Ord Subarea may be designated by
the SVBGSA as a Management Area within the boundaries of its GSA. and MCWD
shall be allowed to manage the Ord Subarea under the GSP described in Section 5 (a),
above.

¢} SVBGSA shall manage the Corral de Tierra Subarea.

7. The GSP Project for the Monterey Subbasin will include review and potential refinement
of the portion of the Salinas Valley Integrated Hydrologic Model ("SVIHM™) that addresses the
Monterey Subbasin and nearby subbasins. SVIHM is being developed by the USGS for the entire
Salinas River Vallev Basin.

8. MCWD will provide matching grant funds for development of the GSP and for
SVIHM model review and refinement for the Marina Subarea and Ord Subarea of the
Meonterey Subbasin. Notwithstanding anything to the contrary, in the event MCWD is
prevented from including the Ord Subarea within its GSP or the SVBGSA elects to include the
Ord Subarea within its own GSP for the Monterey Subbasin. then SVBGSA shall reimburse



MCWD for all matching funds which MCWD has provided or expended proportionately for the
Ord subarea after the effective date of this agreement, and SVBGSA shall be responsible for all
matching funds applicable to the Ord Subarea for purposes of the SGWP Grant Program,

9. SVBGSA and MCWD may include additional project(s) in each other’s grant applications
for the Monterey and 180/400 Foot Aquifer Subbasins if they provide all required information in the
appropriate format and demonstrate matching funds by an agreed upon timeframe.

10. The Parties acknowledge that the submission deadline for any Proposition 1 application
is November 13, 2017. As such, the Parties agree to the following schedule for coordination of
grant applications for the Monterey and 180/400 Foot Aquifer Subbasins:

e DProposition 1 Applicant to share draft Proposition 1 application with other Party
(10/20/2017)

*  Proposition 1 Applicant to receive feedback on Draft Proposition 1 application from other
Party (by 10/27/2017)

* Proposition 1 Applicant to obtain complete information from other Party for any
independent Projects (for which other Party is providing matching funds) for inclusion in in
Draft Proposition I application (10/27/201 7)

*  Submit Prop | application to DWR by 11/13/2017

In the event either Party fails to provide any of the required information to the submitting Party by
the identified dates, then this Agreement shall terminate and either Party may submit a
Proposition 1 application on their own behalf, without regard to the other Party.

I1. Assuming agreement is reached between the Parties regarding the Proposition |
applications for the Monterey Subbasin and 180/400 Foot Aquifer Subbasin, the Parties will
provide letters of support for each other's Proposition 1 grant applications for the 180/400 Fool
Aquifer Subbasin and the Monterey Subbasin by November 3. 2017,

Agreed and acknowledged on ?Z:‘ng.‘f}ﬂf -3;’ . 2017, by the signatures below:

SALINAS VALLEY BASIN MARINA COAST WATER DISTRICT
GROUNDWATER SUSTAINABILITY AGENCY GROUNDWATER SUSTAINABILITY AGENCY

é r_a-ﬁ/y f/ *‘36‘1-6344“— : A2 iy Lﬁ?&t’f‘ﬁﬁ?&/ﬁf’,ﬁ?
Title:_G@reraf Mane s’j.‘L 'rille:wfm;ﬂﬁfﬁ
APPROVED AS TO EORM:

APPE OVEDA S:yi

e J. Girar Roger K. Masuda
SVBGSA Agency Counsel MCWDGSA Agency Counsel




EXHIBIT A. MOMTEREY BASIN SUBAREAS
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Before the Board of Directors of the
Salinas Valley Basin Sustainable Groundwater Management Agency

Resolution No. 2018-11

Authorizing Execution of a Framework
Agreement for the Monterey Basin
Groundwater Sustainability Plan between the
Marina Coast Water District Groundwater
Sustainability Agency and the Salinas Valley
Basin Groundwater Sustainability Agency

e e i L

WHEREAS, the Sustainable Groundwater Management Act (SGMA) of 2014, Water Code
Sections 10720-10736.6 was signed into law September 16, 2014; and,

WHEREAS, SGMA gives local agencies authorities and powers to manage groundwater;
and,

WHEREAS, Groundwater Sustainability Plans, in conformance with SGMA, for the
180/400 Aquifer and the Monterey subbasins are required by January 31, 2020 and 2022
respectively; and,

WHEREAS, SGMA requires a coordinated Groundwater Sustainability Plan (GSP) or
(GSPs among or between adjacent GSAs and adjacent subbasins; and,

WHEREAS, GSP development requires collaboration amongst GSAs and other local or
regional water management groups at the groundwater subbasin level and encourages
collaboration across groundwater subbasin boundaries; and,

WHEREAS, the Marina Coast Water District Groundwater Sustainability Agency
(MCWDGSA) and the Salinas Valley Groundwater Sustainability Agency previously entered
into a Proposition 1 Coordination Agreement regarding cooperation and coordination on the
application for and receipt of Proposition 1grant funds to fund the development of GSPs for the
Monterey Subbasin and the 180/400 Foot Aquifer Subbasin; and,

WHEREAS, the proposed Framework Agreement’s intent is that one GSP will be
developed for the entire Monterey Subbasin (i.e. the Monterey Subbasin GSP), which will contain
three management areas that generally encompass the Marina Subarea, the Ord Subarea (both of
which are generally located north of State Route 68), and the Corral de Tierra Subarea (located
generally south of State Route 68); and,

WHEREAS, the Framework Agreement clarifies that the MCWDGSA will prepare the
GSP components for the Marina Management Area and the Ord Management Area, and SVBGSA
will prepare the GSP components for the Corral de Tierra Management Area and the GSP for the
entire 180/400 Foot Aquifer Subbasin; and,

WHEREAS, the Agreement requires the MCWDGSA and the SVBGSA to actively consult
with each other and include each other for review of draft work products during the GSP

Page 1 0f2



development process for the 180/400 Foot Aquifer Subbasin and the Monterey Subbasin; NOW,
THEREFORE.,

BE IT RESOLVED, by the Board of Directors of the Salinas Valley Basin Groundwater
Sustainability Agency, that the General Manager is hereby authorized and directed to execute the
Framework Agreement for the Monterey Groundwater Basin Groundwater Sustainability Plan
between the Marina Coast Water District Groundwater Sustainability Agency and Salinas Valley
Basin Groundwater Sustainability Agency attached hereto as Exhibit A.

BE IT FURTHER RESOLVED, that the General Manager and Agency Counsel are hereby
authorized and directed to take such further actions as may be necessary or appropriate to
implement the intent and purposes of this Resolution.

PASSED AND ADOPTED on this 13th day of December 2018 by the following vote, to-wit:

AYES: Directors Alejo. Brennan, Calcagno, Granillo, Gunter, Lipe, Mclntyre, Pereira, Secondo,
Stefani, and Chairperson McHatten

NOES: None
ABSENT: None
ABSTAIN: None

I, Ann Camel, Clerk of the Board of Directors of the Salinas Valley Basin Groundwater Sustainability Agency, State
of California, hereby certify that the foregoing is a true copy of an original order of said Board of Directors duly
made and entered in the minutes thereof.

Dated: 12/13/18 Ann Camel, Clerk of the Board of Directors of the Salinas Valley Basin
Groundwater Sustainability Agency,
County of Monterey, State of Califesni
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FRAMEWORK AGREEMENT

This Framework Agreement is made effective as of 12/13/18 by the Marina Coast Water
District Groundwater Sustainability Agency (MCWD) and Salinas Valley Basin Groundwater
Sustainability Agency (SVBGSA) (collectively, the “Parties”) regarding Groundwater
Sustainability Plan (GSP) development for the Monterey Subbasin and the 180/400 Foot Aquifer
Subbasin, with reference to the following:

RECITALS

A. On September 16, 2014 Governor Jerry Brown signed into law Senate Bills 1168
and 1319 and Assembly Bill 1739, known collectively as the Sustainable Groundwater
Management Act (the “Act”), effective January 1, 2015; and

B. The Act was amended by Senate Bill 13, effective January 1, 2016; and

C. The legislative intent of the Act is to provide sustainable management of
groundwater basins, to enhance local management of groundwater, to establish minimum
standards for sustainable groundwater management, and to provide local agencies with the
authority and the technical and financial assistance necessary to sustainably manage groundwater;
and

D. The Act requires formation of one or more groundwater sustainability agencies
(“GSAs”) that will be responsible for developing a single or multiple groundwater sustainability
plan (“GSP”) for a groundwater basin; and

E. The purpose of this Framework Agreement is to outline the process to be used by
the Parties to work collaboratively to develop one GSP for the entire Monterey Subbasin and one
GSP for the entire 180/400 Foot Aquifer Subbasin (the “GSPs”). It is further intended to guide
the Parties’ coordination during GSP development in the Monterey Subbasin and the 180/400 Foot
Aquifer Subbasin and further intended to, in part, implement the intent and purposes of the
Coordination Agreement between the Parties dated November 21, 2017.

F. The Parties recognize that a detailed approach is to be developed by the Parties’
technical staff under these guidelines to make sure that the elements of the GSPs are appropriately
coordinated to support sustainable management.

NOW, THEREFORE, in consideration of the promises, terms, conditions and covenants
contained herein, the Parties to this Agreement hereby agree as follows:

1. QOverarching Approach. The Parties agree that one GSP will be developed for the entire
Monterey Subbasin (i.e. the Monterey Subbasin GSP), which will contain three management areas
that generally encompass the Marina Subarea, the Ord Subarea (both of which are generally
located north of State Route 68), and the Corral de Tierra Subarea (located generally south of State




Route 68). The Parties recognize that the exact boundaries of the management areas are to be
confirmed. Consistent with the Proposition 1 Grant Work Plans:

(@) MCWD GSA will prepare the GSP components for the Marina Management Area and
the Ord Management Area;

(b) SVBGSA will prepare the GSP components for the Corral de Tierra Management Area.

(c) The Parties further agree that SVBGSA will prepare a GSP for the entire 180/400 Foot
Aquifer Subbasin.

(d) The Parties agree that they will actively consult with each other, and include each other
for review of draft work products during the GSP development process for the 180/400 Foot
Aquifer Subbasin and the Monterey Subbasin.

2. Schedule. The Parties agree to develop a detailed approach and schedule for
development of the GSPs. The detailed approach and schedule for the Monterey Subbasin GSP
should outline the process of preparing separate and common GSP components, as well as identify
the timing of data sharing and review of key work products. The detailed approach and schedule
for the 180/400 Foot Aquifer should identify the process and timing of consultation and review for
key work products. The Parties recognize that a successful GSP relies on involving each other for
early input and providing draft work products to the other Party for timely review, and further
recognize that the GSP for the 180/400 Foot Aquifer Subbasin must be filed with DWR no later
than January 31, 2020, and the GSP for the Monterey Subbasin must be filed no later than January
31, 2022.

3. Coordination Committees; Stakeholder Engagement. The Parties agree to form a
Steering Committee that oversees activities under this agreement. The Steering Committee shall
include the General Manager and one Board Member from each Party, who will update each
Party’s Board of Directors. Staff and consultants from each Party may participate in the Steering
Committee as necessary. In addition, the Parties agree to form a Technical Committee that consists
of staff and/or technical consultants to perform activities under this agreement. The Steering
Committee and Technical Committee shall each hold regular meetings pursuant to schedules
described in Attachment A and may hold special meetings and workshops as necessary.

The Parties agree to work collaboratively to develop and implement stakeholder
engagement plans for the GSPs and ensure regular, productive communication between the Parties,
stakeholders, and stakeholder representatives. Each Party is responsible for guiding efforts within
their respective plan preparation areas in both basins, e.g., MCWD for the Marina and Ord
Subareas of the Monterey Subbasin, and SVBGSA for the Corral de Tierra Subarea of the
Monterey Subbasin as well as the 180/400 Foot Subbasin

4. Data Management and Exchange. (a) The Parties agree to develop and maintain
coordinated data management system(s) that meet the requirement California Code of Regulations
(CCR) Title 23, Section 352.6, such as a single DMS or separate DMSs with coordinated schema
to facilitate data sharing.




(b) Each Party shall be responsible for the collection of information to support GSP
analyses within their respective plan preparation areas, including but not limited to data to support
groundwater conditions assessment, hydrogeologic conceptual model development, numerical
model development, and water budget analysis.

(c) The Parties agree, to the fullest extent permitted by law, to make all data necessary to
facilitate development of the GSPs available to the other Party and conduct information exchange,
either through a formal or informal request, in a timely fashion. To the extent it is necessary to
make a written request for information to another Party, each Party shall designate a representative
to respond to information requests and provide the name and contact information of the designee
to the Coordination Committee. Nothing in this Agreement shall be construed to prohibit any Party
from voluntarily exchanging information with any other Party by any other mechanism separate
from the Coordination Committee.

(d) Itisunderstood and agreed that a Party to this Agreement may provide the other Party
with confidential information. To ensure the protection of such confidential information and in
consideration of the agreement to exchange said information, appropriate arrangements may be
made to restrict or prevent disclosure.

(e) It is further understood that information to be exchanged may include data obtained
from the Monterey County Water Resources Agency (MCWRA) under agreements with the
MCWRA. The Parties agree to make the data obtained from MCWRA available for information
exchange to the extent permitted by law, and as long as provision of such exchanges follow the
terms of agreement with MCWRA.

(F) The Parties agree to consider the development of a Uniform Data Sharing and
Confidentiality Agreement with MCWRA so that there will be uniform rules among the three
agencies as to how and what data is to be shared, what data shall be considered confidential, and
how confidential data is to be secured, protected, shared, and released.

5. Water Budget. The Parties agree to prepare coordinated water budgets and basin setting
information for the Monterey and 180/400 Foot Aquifer Subbasins, as required by 23 CCR 354.18.
The Parties agree to work to reach consensus on inputs, assumptions, and methodology, as well as
review and potential refinement of the portion of the Salinas Valley Integrated Hydrological Model
that addresses the Monterey Subbasin and 180/400 Foot Aquifer Subbasins.

6. Monitoring Network. The Parties agree to develop coordinated monitoring network
objectives for the Monterey and 180/400 Foot Aquifer Subbasins. The monitoring network shall
facilitate the collection of data necessary to characterize groundwater and related surface water
conditions and evaluate changing conditions that occur from implementation of the GSPs in each
Management Area.

7. Proposition 1 Grant Administration. The Parties agree to coordinate grant
administration for GSP development in the Monterey Subbasin. Pursuant to the provisions of the
Proposition 1 Sustainable Groundwater Planning Grant Agreement for the Monterey Subbasin,




MOWD will submit invoices, deliverables and other grant administration materials o0 DWR on
behalf of SVBGSA and will redistribute SVBGSA s potion of gram reimbuarsements o SVBGRA.
However, MUWD wiall not be responsible for venlving the format ar information within
SVBOGSATs submittals, SVBGSA 15 responsible {for timely providing MOUWID the information
neceessary  lor  preparation of  guarleriy  progress weports and  grane completion  reperts,

& lndemmification. Each Party agrees (o delend, indemrudy and hold harmless the other
Party. and their olficers. emplovees and agents, from apainst any and all demands, claims. causes
of action, swits, judgements, liabilities. licns, losses, damages. oxpoenses, fines. penalucs and
assessments (collectively, “damagees™) anising oul of or related w the preparation. consideration
and approval ol o GS5I* or GSP components by the imdemmiving Parly {or s respective
markdgenient area. cxcept in the case of a claim or Lidgation by one Party against the other. The
Partics agree w cooperate in the defense of any clam or lawsuil ansing out ol such aetions to the
extent permitted by law,

9 Temmination:, Either Party by majority vole of its goveming body may terminate this
Framework Agrecment o any reason or no reason upon at least nine (9 months’ prior written
notice 10 the other Party. Such notice may be made by personal delivery or first class U5, Mail
{postage prepaid), and shall be decmed delivered upon actual receipt of the notice by the other
Party. Such notice shall be addressed 1o the General Manager of the non-noticing Party. Within
thirty {3{) days of delivery of the notice, the Steering Comumittee representatives shall personally
meet and atternpt in yood {aith to resolve the dispuie.

Notwithstanding anything (o the conlrary hercn, thas Framework Apreement shall not be
terminated {the “eifective termination date™) unless and unbil the parties shall bave entered into
intra-hasin coordination agreements in accordance with Water Code §10727.6 and 23 CCR $357 4
for vach parties” respective GSP 1or their respective purtions of the 180400 Foot Aquiter and the
Monterey Subbasin.  The intra-basin coordination agrecment must address any  necessury
approvals resulting in grant changes trom DWR as a result of changing from a single GSP {or each
of the sub-basing to coordinated multiple GSP*s lor each ol the sub-basins.

Until the efiective ermination date. cach Party shall continue to develop their respective
portims of the GF Plans porsuant o the Propasition 1 Coordination Agreement, The Partics shall
oblain any necessary approvals for resulbing grant changes from DWER. All reimbursements
required by that agreement shall be duc and payable on the cffective wrmination date,

IN WITNESS WHERLEOF, MOWD and SVBGSA exeoute s Framewaork Apreement
ellcctive as ol the date first written above,

Marina Coast Water District Groundwater
Sustainability Agency.
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Date:




APPROVED AS TO FORM

ﬁ)(’?{a % 7"'}‘;’3‘1{751‘ (i

Ropger Masuda
pOCWDGS A General Counsel

APPROVED AS TO FORM

Lestie ). Girard
SVEBGSA General Counscl

Sabnas Valley Basin Groundwater
Sustainability Agency,

By:

Diatac




APPROVED AS TO FORM

Roger Masuda
MCWDGSA General Counsel

Salinas Valley Basin Groundwater
Sustainability Agency,

By:

Date: :'l 2) fgf/f/?

APPROVED AS TO FO

N AN
TLeslie J. e \
V/Bﬂ'mm Counsel




ATTACHMENT A
Regular Committee Meeting Schedules

The Steering Committee for coordinating GSP development in the 180/400 Foot Aquifer and
Monterey Subbasins will meet quarterly beginning the fourth quarter of 2018. Meetings of the
Steering Committee shall be subject to the California Open Meeting Law (“Brown Act”). The
first meeting of the Committee shall be called by the General Manager of the SVBGSA, who
shall preside pro tem at the start of the meeting. At the initial meeting the Committee shall
choose a chairperson and set a regular schedule of meetings as required by the Brown Act.

The Technical Committee will meet regularly every other month starting September 2018, exact
time and location to be determined. Meetings of the Technical Committee are not subject to the
Brown Act. During the Technical Committee meetings, GSA staff and technical consultants will

Provide status update regarding work progress and schedule;
Exchange data and information available at the time of the meeting;
Coordinate development and review of work products; and

Present and discuss technical topics.



Movember 19, 2018

Resalution tvo. 2018-GSAD2
Resolurion of the Board of Directars
Marina Coast Water District Groundwater Sustainability Apency
Authorizing the General Manager to Execute a Framework Agreement for the
Manterey Groundwater Basin Groundwater Sustainability Plan between the
Marina Coast Waler District Groundwater Sustainability Agency and the
Salinas Valley Dasin Groundwater Sustainability Apency

RESQLVED by the Board of Dircetors (¢ Directors™ of the Marina Coast Water District
Crroundwater Sustainability Ageney (“District™), at a regular mecting duly called and held on
November 190 2018, at 211 Hillerest Avenue, Marina, California as follows:

WHEREAS, the Sustainable Groundwater Management Act {SGMA) of 2014, Water Code
Sections 10720-10736.6 was signed into law September 16, 2014; and,

WHEREAS, the District fermed Groundwater Sustainability Agencies for the Central
Manina and Ord Community Scrvice Areas in portions of the Monterey Subbasin and the 180/400
Subbasin in conformance wilth the SGMA: and,

WIIEREAS, SGMA gives local agencics, such as the District, additional authorities and
puwers to manage groundwater: and,

WHEREAS. the District ts comumitted (o sustainable management of its groundwater
resourees; and,

WHEREAK, the Groundwater Sustainability Plans for (he District GSAS in conformance
with SGMA Jor the 180/400 Aquifer and the Monterey subbasins are required by 2020 and 2022
respectively; and,

WHEREAS, the District has commenced Groundwater Sustainability Planning and that
domng so 15 consistent with the goals and objectives stated in the Distriet’s Strategie Plan; and.

WHEREAS, 5GMA requires a coordinated a Groundwater Sustainability Plan (GSP) or
(15Ps among or between adjacent GSAs and adjacent subbasins; and,

WHEREAS, (GSP development requires collaboration amongst GSAs and other local or
regional water management proups at the groundwater subbasin leve]l and encourapes
collaboration across groundwater subhasin boundaries; and,

WHEREAS. the Framework Agreement’s intent is that one (iSP will be developed far the
entire Monierey Subbasin (i.e. the Monterey Subbasin G81°), which will contain three manageiment
arcas that generally encompass the Marina Subarea, the Ord Subarea (both of which are generally
located north of State Route 68). and the Corral de Tierra Subarea (located generally south of State
Route 68); and,

WHEREAS, the Agreement clarifics that the MCWDGSA will prepare the GSP
components for the Marina Management Arca and the Ord Management Area and SVBRGSA will



prepare the GEP components for the Corral de Tierra Management Arca and that the SYBGSA
will prepare a GST for the entire 180/400 Fool Aquifer Subbasin: and,

WHEREAS. the Agreement dircets both the MUWDGSA and the SVBGSA will actively
consult with each other and include each other for review of dralt work products during the GSP
development process for the 180/400 Foot Aquifer Subbasin and the Monterey Subbasin.

NOW, THEREFORE, BE I'T RESOLVELD, that the Roard of Directors of the Maring Coast
Water Dhistrict does hereby Authorize the General Manager 1o execute & Framework Agreement
for the Moenterey Groundwater Basin Groundwater Sustainability Plan between the Marina Coast
Water Distrivt Groundwater Sustainability Agency and Salinas Valley Basin Oroundwater
Sustainabulity Agency.

PASSED AND ADOPTED on Nowvwember 19, 2018 by the Board of Ditectors of the
Marina Coust Water Distriel by the following roll call vote:

Aves: irectors__ Corter, T.ee, Shniner. Moore
Noss: Directors None

Absent: Directors Crustalson

Abstained; Directors MNone

Ny

Thamas P, Moore, President

ATTERT:

Q(I%M»\

Keith Van Der Maaten, Secretary

CERTIFICATE OF SECRISTARY

The undersigned Secretary of the Board of the Marina Coast Water District Groundwater
sustainability Agency hereby certifies that the foregoing is a full, true and correct copy of

Resolution No. 2018-(G5A02 adopted November 19, 2018.

Keith Van Der Maaten, Secretary




COOPERATION AGREEMENT AMONG GROUNDWATER SUSTAINABILITY
AGENCIES IN THE 180/400 FOOT AQUIFER SUBBASIN

This COOPERATION AGREEMENT (“Agreement”) establishing cooperation among the
180/400 Foot Aquifer Subbasin Groundwater Sustainability Agencies (“GSAs”) is made and
entered into and effective upon the date when the last Member signs this Agreement (“Effective
Date”) by and among the County of Monterey acting in the capacity of its Groundwater
Sustainability Agency (“County GSA”) and the Salinas Valley Basin Groundwater Sustainability
Agency (“SVBGSA”). Either County GSA or SVBGSA are also referred to as a “Member” or
collectively as “Members”.

Recitals

WHEREAS, in 2014, the California legislature adopted, and the Governor signed into
law, three bills (SB 1168, AB 1739, and SB 1319) collectively referred to as the “Sustainable
Groundwater Management Act” (“SGMA”), that initially became effective on January 1, 2015,
and that has been amended from time-to-time thereafter; and

WHEREAS, the stated purpose of SGMA, as set forth in California Water Code Section
10720.1, is to provide for the sustainable management of groundwater basins at a local level by
providing local groundwater agencies with the authority, and technical and financial assistance
necessary, to sustainably manage groundwater; and

WHEREAS, SGMA requires the designation of Groundwater Sustainability Agencies
(“GSAs”) for the purpose of achieving groundwater sustainability through the adoption and
implementation of Groundwater Sustainability Plans (“GSPs”) or an alternative plan for all
medium and high priority basins as designated by the California Department of Water Resources
(“DWR”); and

WHEREAS, each Member is a GSA, as defined by SGMA, duly organized and existing
under and by virtue of the laws of the State of California, and each Member has water supply,
water management or land use responsibilities within the 180/400 Foot Aquifer Subbasin
(“Subbasin™), which is designated subbasin number in the most recent edition of DWR
Bulletin Number 118; and

WHEREAS, the California Department of Water Resources (“DWR”) on December __,
2019 recognized County of Monterey as the exclusive GSA for an approximately 400-acre parcel
within the Subbasin currently owned by RMC Pacific Materials, LLC and depicted in Exhibit _
attached hereto (the “CEMEX Site”); and

WHEREAS, the SVBGSA is the exclusive GSA for the majority of the Subbasin,
excluding the CEMEX Site and one other small area, as depicted in Exhibit __ attached hereto;
and

WHEREAS, SVBGSA has prepared a draft GSP for the entire Subbasin, including the
CEMEX Site; and

WHEREAS, Section 10720.7 of SGMA requires all basins designated as high or
medium priority basins by the DWR in its Bulletin 118 be managed under a GSP or coordinated
GSPs pursuant to SGMA,; and
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WHEREAS, the Members have determined that the sustainable management of the
Subbasin pursuant to SGMA may best be achieved through the cooperation of the Members
operating through this Agreement; and

WHEREAS, the Members agree that this Agreement does not establish nor is it intended
to establish a GSA; and

WHEREAS, the Members desire, through this Agreement, to enter into this Agreement
for the purpose of organizing the various GSAs in the Subbasin and cooperating in the
development and implementation of a single GSP for the Subbasin; and

WHEREAS, the governing board of each Member has determined it to be in the
Member’s best interest and in the public interest that this Agreement be executed;

NOW THEREFORE, in consideration of the matters recited and the mutual promises,
covenants, and conditions set forth in this Agreement, the Members hereby agree as follows:

TERMS OF AGREEMENT
ARTICLE 1. DEFINITIONS

As used in this Agreement, unless context requires otherwise, the meanings of the terms set forth
below shall be as follows:

1.1.  “Agreement” means this Cooperation Agreement.
1.2. “CEMEX Site” has the meaning set forth in the recitals above.

1.3.  “Committee” means any committee established pursuant to Article 8 of this
Agreement.

1.4. *“Coordination Agreement” means a legal agreement adopted between two or more
GSA s that provides the basis for coordinating multiple GSAs or GSPs within a basin. Coordination
Agreements are required if multiple GSAs in a basin prepare multiple GSPs.

1.5. “County GSA” means the County of Monterey Groundwater Sustainability
Agency.

1.6. “Effective Date” means the date on which the last Member executes this
Agreement.

1.7.  “GSA Workgroup has the meaning set forth in Article 7 of this Agreement.
1.8. “GSA” means a groundwater sustainability agency.

1.9. “GSP” means a groundwater sustainability plan.

1.10. “Management Area” refers to an area within a basin for which a GSP may identify
different minimum thresholds, measurable objectives, monitoring, or projects and management
actions unique to that area based on differences in water use sector, water source type, geology,
aquifer characteristics, or other factors.
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1.11. “Member” means each party to this Agreement that satisfies the requirements of
Article 6 of this Agreement, including any new members pursuant to Article 6 of this Agreement.

1.12. “Member’s Governing Body” means the board of directors, board of supervisors,
council, trustees or other voting body that controls the individual public agencies that are
Members.

1.13. *“Project Agreement” has the meaning assigned to it in Article 11 of this Agreement.
1.14. “SGMA” has the meaning assigned to it in the first Recital of the Agreement.

1.15. *“Specific Project” means a project undertaken by some, but not all Members,
pursuant to Article 11 of this Agreement.

1.16. “SVBGSA” means Salinas Valley Basin Groundwater Sustainability Agency.

1.17. “State” means the State of California.

1.18. *“Subbasin” means the 180/400 Foot Salinas Aquifer Subbasin, to reflect the most
recent Bulletin 118 boundaries and as currently shown on the map attached to this Agreement as
Exhibit B, which is incorporated herein by this reference. (DWR basin ).

ARTICLE 2. PURPOSE OF THE AGREEMENT

2.1.  The purposes of this Agreement are to: (a) develop, adopt, and implement a
single, legally sufficient GSP for the Subbasin in order to implement SGMA requirements and
achieve the sustainability goals outlined in the GSP; (b) cooperatively carry out the purposes of
SGMA in the Subbasin; (c) coordinate basin-wide public involvement and stakeholder outreach
and engagement in implementing the Subbasin GSP; (d) specify the terms under which County
GSA designates SVBGSA to manage the CEMEX Site under SGMA and implement the
SVBGSA’s GSP for the CEMEX Site, as well as the Subbasin and (e) to maintain mutual respect
for the autonomy of individual Members and preservation of each Member’s separate legal
authorities, powers, duties and rights as separate public agencies and GSAs, except as set forth in
this Agreement.

ARTICLE 3. TERM

3.1.  This Agreement shall become effective on the Effective Date and shall continue
in full force and effect until terminated pursuant to the provisions of Article 13.

ARTICLE 4. PRESERVATION OF POWERS

4.1  Preservation of Powers. Each Member retains its powers granted through SGMA.
Each Member reserves its rights, in its sole and absolute discretion, and all Members confirm
that nothing contained herein shall:

4.1.1. Alter any water right, contract right, or any similar right held by any
Member or any Member’s landowners or customers, or amend a Member’s water
delivery practice, course of dealing, or conduct.
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4.1.2. Limit or interfere with any Member’s rights and authorities over its own
internal matters, including, but not limited to, a Member’s legal rights to surface
water supplies and assets, groundwater supplies and assets, facilities, operations,
water management, and water supply matters.

4.1.3. Modify or limit any Member's police powers, land use authorities, well
permitting or any other authority.

ARTICLE 5. BASIN COOPERATION

5.1. Each Member recognizes the benefits of cooperation amongst the GSAs within
the Subbasin and, to that end, will in good faith, and with the consent of each Member’s
governing body, take actions to help effect the timely adoption of a GSP for the entire Subbasin.

5.2. County GSA designates SVBGSA as the manager of the CEMEX Site for
groundwater management purposes under SGMA, including the implementation and
enforcement, if necessary, of the GSP. SVBGSA agrees to undertake all reasonable and
necessary actions to comply with SGMA at the CEMEX Site, including taking actions to review,
adopt and implement the GSP, including filing of annual reports and documents required by
SGMA.

5.3.  County GSA authorizes SVBGSA to exercise any and all legal authorities in
compliance with applicable law for the CEMEX Site. In the event County GSA disagrees with
SVBGSA'’s use of legal authority affecting the CEMEX Site, County may promptly, and no later
than __ days following the disputed action, provide notice of disagreement and proceed to
dispute resolution in accordance with Article 9.2.

5.4.  Nothing herein is intended to or shall be construed as a waiver, relinquishment,
abandonment, or infringement of the legal authorities of the County GSA for the CEMEX Site,
or of any other legal authority of the County of Monterey.

5.5.  The Members shall, whenever and as often as reasonably requested to do so by
any other Member, execute, acknowledge, and deliver or cause to be executed, acknowledged,
and delivered, any and all documents and instruments as may be necessary, expedient or proper
in the reasonable opinion of the requesting Member to carry out the purposes and intent of this
Agreement.

ARTICLE 6. MEMBERS

6.1. Initial Members. The initial Members of this Agreement shall be the County of
Monterey Groundwater Sustainability Agency and Salinas Valley Groundwater Sustainability
Agency.

6.2. New Members. Additional Parties may join the Agreement and become a Member
provided that the prospective new member: (a) is an established GSA in the Subbasin as
provided by SGMA (Water Code §10723); (b) pays its share of all previously incurred costs, if
any; (c) pays all applicable fees and charges, if any; and (d) receives unanimous consent to join
from the existing Members, evidenced by the execution of a written amendment to this
Agreement signed by all Members, including the new public agency.
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ARTICLE 7. GSA Workgroup

7.1.  Formation of the GSA Workgroup. This Agreement shall hereby establish the
GSA Workgroup that will meet upon the request of any Member. Without amending this
Agreement, the composition of the GSA Workgroup may be altered from time to time to reflect
the withdrawal of any Member and/or the admission of any new Member. The GSA Workgroup
shall consist of the following representatives, who shall be appointed in the manner set forth in
Article 7:

7.1.1. One (1) representative appointed by the governing body of each Member,
who shall be a member of the governing body of the Member (each, a “Member Director”).

7.1.2. One (1) alternate representative appointed by the governing body of each
Member, who may be a member of the governing body or designee of the Member (each, an
“Alternate Member Director”).

7.2.  Purpose of the GSA Workgroup. The purpose of the GSA Workgroup shall be to
establish: (a) a GSA cooperation forum of Member Directors; (c) a mechanism whereby
Members raise, and attempt in good faith to resolve, disputes that may occur between and among
Members pursuant Article 9.2 of this Agreement; and (d) if necessary, a mechanism to make
advisory recommendations to the Members concerning implementation of the GSP for the
CEMEX Site.

7.3.  Alternate Member Directors. Alternate Member Directors shall not participate as
a Member Director in any discussions or deliberations of the GSA Workgroup unless appearing
as a substitute for a Member Director due to absence. If the Member Director is not present, the
Alternate Member Director appointed to act in his/her place shall have the authority to act in
his/her absence. Alternate Member Directors are encouraged to attend all GSA Workgroup
meetings and stay informed on current issues before the GSA Workgroup.

7.4.  Terms. The term for each member of the GSA Workgroup is four (4) years and
these individuals may be reappointed. Each Member Director and Alternate Member Director
shall serve at the pleasure of the appointing Member’s governing body and may be removed
from the GSA Workgroup by the appointing Member’s governing body at any time. If, at any
time, a vacancy occurs on the GSA Workgroup, a replacement shall be appointed by the
appropriate Member to fill the unexpired term of the previous Member Director’s seat pursuant
to this Article 7 and within ninety (90) days of the date that such position becomes vacant.

7.5.  Removal of GSA Workgroup Members. A Director who no longer meets the
qualifications set forth in Article 7.1 is automatically removed from the GSA Workgroup. Upon
removal of a Member Director, the Alternate Member Director shall serve as a Member Director
until a new Member Director is appointed.

ARTICLE 8. OTHER COMMITTEE FORMATION

8.1.  Other Committees. The GSA Workgroup may, upon unanimous vote, form
additional committees to assist in the implementation of this Agreement and SGMA, including
committees comprised of staff or consultant representatives from the Members. Committee
meetings shall be noticed to and open to other Members.

ARTICLE 9. DECISION-MAKING AND DISPUTE RESOLUTION
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9.1.  Decision-making Authority. Topics where the Members desire coordinated
decision-making will be considered by the GSA Workgroup, and the Member Directors will
strive for unanimous recommendations that will be presented to each Member’s governing body
for consideration. Such topics include, but are not limited to, implementation of the GSP,
including adaptive management measures, and associated financial arrangements. When unable
to reach unanimous recommendations, the GSA Workgroup will outline the areas in which it
does not agree, providing some explanation to inform the respective GSAs’ governing bodies.
The recommendations of the GSA Workgroup notwithstanding, ultimate decision-making
authority for topics considered by the GSA Workgroup resides with each Member’s governing
body in accordance with Article 4.1.

9.2.  Dispute Resolution. It is the desire of Members to informally resolve all disputes
and controversies related to this Agreement, whenever possible, at the least possible level of
formality and cost. If a dispute occurs, staff representatives of the disputing Members shall meet
and confer in an attempt to resolve the matter. If informal resolution cannot be achieved, the
matter will be referred to the GSA Workgroup for further good faith efforts to resolve the
dispute. With unanimous consent, the GSA Workgroup may engage the services of a trained
mediator or retain technical consultants to assist with dispute resolution. In the event the GSA
Workgroup is unable to resolve the dispute, any Member may resort to available legal and
equitable remedies to resolve disputes.

ARTICLE 10. MANAGEMENT AREAS

10.1. Formation of Management Areas. The Members do not, at this time, contemplate
management areas. However, the Members reserve the right to amend the GSP to create
Management Areas within the Subbasin. A Management Area could be defined along the
boundaries of one or more Member’s jurisdictional boundaries, or it could be defined along other
boundaries. In accordance with SGMA, any definition of Management Areas would be for the
purposes of enhancing the ability of the GSAs to achieve and maintain sustainable groundwater
management in the Subbasin. If Management Areas are formed, the following shall apply:

10.1.1. Common and Management Areas Chapters. The GSP will be organized so
that there are GSP chapters or sections that address issues common to all Members
followed by Management Area chapters or sections that may include specific minimum
thresholds, measurable objectives, monitoring protocols and projects. All chapters must
be consistent with the Subbasin sustainability goals.

10.1.2. Management Area Lead Responsibilities and Coordination. Each of the
Members will have the responsibility to cooperatively develop their relevant
Management Area chapter(s) for inclusion into the GSP. The development of all
Management Area chapters will be coordinated through the GSA Workgroup to ensure
consistency and efficiency.

10.1.3. Retention of Powers Granted through SGMA.. If Management Areas are
formed for the CEMEX Site, County GSA shall have the sole right to: 1) approve the
sections or chapters of the GSP related to Sustainable Criteria and Projects and Actions as
applicable within the CEMEX Site Management Area; 2) consider the interests of
beneficial uses and users as required by Water code 810723.4 and GSP regulation
8354.10; and 3) exercise the powers, without limitation, conferred upon a GSA by
SGMA.
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10.1.4. Failure to Submit Management Area Chapter. In the event of a failure by
any Member to develop and submit a Management Area chapter within the deadline set
by mutual agreement, failure to comply may lead to withdrawal or termination of this
Agreement pursuant to Article 13 of this Agreement, or other legal remedies available to
the Members.

ARTICLE 11. SPECIFIC PROJECTS

11.1. Member Specific Projects. In addition to the general activities undertaken by all
Members, any Member may initiate a Specific Project to implement or comply with SGMA or
the GSP. The Member proposing a Specific Project shall provide advance notice of their intent
to undertake such project to the GSA Workgroup prior to committing to the Specific Project.
The other Members shall promptly and not later than (60) days later respond to the Member
proposing the Specific Project with notice of intent to participate or to not participate in the
Specific Project. Upon notice of intent to participate, the affected Members shall negotiate a
Project Agreement as set forth in section 11.2, below. If the other Members are not interested in
participating in the Specific Project, then the proposing Member may individually pursue the
Specific Project pursuant to section 11.3, below.

11.2. Project Agreement. Prior to undertaking any Specific Project in Article 11.1 for
which a notice to intent to participate is made, the Members electing to participate in the Specific
Project shall enter into a Project Agreement. A Member may elect not to participate in a Specific
Project by providing notice and not entering into the Project Agreement. Each Project Agreement
shall provide the terms and conditions by which the Members that enter into the Project
Agreement will participate in the Project. All assets, rights, benefits, and obligations attributable
to the Specific Project shall be assets, rights, benefits, and obligations of those Members that
have entered into the Project Agreement. Any debts, liabilities, obligations, or indebtedness
incurred in regard to a particular Specific Project shall be the debts, liabilities, obligations, and
indebtedness of those Members that have executed the Project Agreement in accordance with the
terms thereof and shall not be the debts, liabilities, obligations, and indebtedness of those
Members that have not executed the Project Agreement.

11.3. Specific Projects Undertaken by One Member. All assets, rights, benefits and
obligations attributable to Specific Projects undertaken by one Member shall be the assets, rights,
benefits and obligations of that Member. Any debts, liability, obligations, or indebtedness
incurred in regard to such Specific Projects shall be the debts, liabilities, obligations and
indebtedness of the Member undertaking the Specific Project.

ARTICLE 12. FINANCIAL PROVISIONS

12.1. The Members acknowledge that the cost of the GSP was previously funded in a
fair and equitable manner and no party shall seek reimbursement from the other for any cost
incurred for the completion of the GSP. Following GSP adoption, as needed, continuing
cooperation may be funded by Member contributions. If the Members decide that cost-sharing is
required for any contract or expenditure made pursuant to this Agreement, any cost-sharing
allocations shall be agreed to in writing by the Members in advance of executing any contracts
with consultants, vendors, or other contractors or incurring any expense. Any such contracts shall
be drafted in a manner that reflects that consultants, vendors, or contractors hired to perform
work under this Agreement are working on behalf of the Members and will be expected to work
with the Members on a collective basis and with each Member on an individual basis, as needed.

Page 7 of 12



Such contracts shall be made enforceable by the Members. The contracts shall include
appropriate indemnity and insurance provisions agreed upon by the Members. In the event a
Member acts as the official contracting party and executes a contract on behalf of the Members
(the “Contracting Party”), the Contracting Party shall:

12.1.1. comply with all applicable local, state, and federal laws including,
without limitation, the California Public Contract Code and California Labor Code;

12.1.2. provide the other Members a reasonable opportunity to review any bids
received and to review and provide input on any draft contract prior to its execution;

12.1.3. not approve any change orders that increase the cost of the original
contract by more than 10% without prior consultation and written consent of the other
Members;

12.1.4. provide diligent oversight of the work conducted by any contractor,
vendor, or consultant under contract executed pursuant to this Agreement; and

12.1.5. maintain complete, accurate, and clearly identifiable records with respect
to all contracts executed, and provide to the other Members, upon reasonable request, all
records, documents, reports, conclusions, work product, and other information related in
any way to any contract executed on behalf of the Members pursuant to this Agreement.

ARTICLE 13. WITHDRAWAL AND TERMINATION

13.1. Withdrawal. A Member may unilaterally withdraw from this Agreement by
providing notice of withdrawal, in writing, to the other Members. Notices of withdrawal
submitted after the GSP has been adopted by the GSAs and transmitted to DWR shall not be
effective until the Members have met, conferred and satisfactorily resolved issues associated
with withdrawal to ensure that the withdrawal does not cause the Subbasin to be noncompliant
with SGMA and potentially subject the Subbasin to probationary status, including, if applicable,
the Members negotiating and adopting a Coordination Agreement under SGMA.

13.2. Termination of Agreement. This Agreement may be rescinded by unanimous
written consent of all Members.

13.3.  Right of Member in Event of Withdrawal or Termination. Upon withdrawal or
termination of a Member, the Member shall be entitled to use all relevant, non-confidential data
or other information developed by any Member or the Members under SGMA or used in the
implementation of the GSP.

13.4. Financial Obligations. Upon withdrawal or termination of a Member, the
Member shall remain responsible for any outstanding financial obligation agreed to pursuant to
Article 11 or 12.

ARTICLE 14. MISCELLANEOUS

14.1. No Predetermination or Irretrievable Commitment of Resources. Nothing in this
Agreement shall constitute a determination by any of its Members that any action shall be
undertaken or that any unconditional or irretrievable commitment of resources shall be made,
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until such time as the required compliance with all local, state, or federal laws, including without
limitation the California Environmental Quality Act, National Environmental Policy Act, or
permit requirements, as applicable, has been completed.

14.2. Notices. Notices hereunder shall be sufficient if delivered via electronic mail,
First-Class mail or facsimile transmission to the addresses as specified in Exhibit A.

14.3.  Amendment. This Agreement may be amended at any time, by unanimous
agreement of the Members, provided that before any amendments shall be operative or valid,
they shall be in writing and signed by all Members hereto.

14.4. Agreement Complete. This Agreement constitutes the full and complete
agreement of the Members. This Agreement supersedes all prior agreements and understandings,
whether in writing or oral, related to the subject matter of this Agreement that are not set forth in
writing herein.

14.5. Severability. If any provision of this Agreement is determined to be invalid or
unenforceable, the remaining provisions will remain in force and unaffected to the fullest extent
permitted by law and regulation.

14.6. Execution in Counterparts. The Parties intend to execute this Agreement in one or
more counterparts each of which shall be considered an original Agreement.

14.7. Withdrawal by Operation of Law. Should the participation of any Member to this
Agreement be decided by the courts to be illegal or in excess of that Member’s authority or in
conflict with any law, the validity of this Agreement as to the remaining Members shall not be
affected thereby.

14.8. Assignment. The rights and duties of the Members may not be assigned or
delegated without the written consent of all other Members. Any attempt to assign or delegate
such rights or duties in contravention of this Agreement shall be null and void.

14.9. Binding on Successors. This Agreement shall inure to the benefit of, and be
binding upon, the successors or assigns of the Members.

14.10. Venue. This Agreement shall be governed by and construed in accordance with
the laws of the State of California, and any action related to the terms of this Agreement will be
filed in Monterey County Superior Court.

14.11. GSA Status. By execution hereof, each Member represents that it is a legal entity
authorized to be a Groundwater Sustainability Agency pursuant to California Water Code 8
10723.

14.12. Indemnity. In lieu of the provisions of Government Code section 895.6, and
pursuant to Government Code section 895.4, each Member agrees to defend, indemnify and hold
harmless the other Member, and its officers, employees and agents, from any and all claims, suits,
judgments, damages, penalties, costs, expenses, liabilities and losses (including without
limitation, sums paid in settlement of claims, actual attorneys' fees, paralegal fees, consultant
fees, engineering fees, expert fees, and any other professional fees) that arise from or are related
in any way to each Member, its employees, officers, or other agents in the operation and/or

Page 9 of 12



performance of this Agreement; provided, however, that no Member shall indemnify or hold
harmless another Member for that other Member's own negligent acts, errors, or omissions, or
willful misconduct, in the operation and/or performance of this Agreement. This indemnity shall
survive the termination of this Agreement and the withdrawal of any Member to this Agreement.

14.13. Joint Defense. In the event of any challenge to the Subbasin GSP as it relates
to the CEMEX Site, or made subject to a claim or penalty regarding the same, the Members shall
meet and confer to determine whether to further coordinate and cooperate by undertaking joint
defense, including utilizing a common interest/joint defense agreement.

IN WITNESS WHEREOF, the parties hereto, pursuant to resolutions duly and regularly adopted
by their respective governing boards, have caused their names to be affixed by their proper and
respective officers as of the date of execution of this Agreement.
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By: Date:

Chair, County of Monterey GSA

By: Date:

Chair, SVBGSA

APPROVED AS TO FORM AND LEGALITY

By: Date:

By: Date:
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APPENDIX 4A

METHODOLOGY FOR IDENTIFYING POTENTIAL
GROUNDWATER DEPENDENT ECOSYSTEMS



INTRODUCTION

Groundwater dependent ecosystems (GDEs) within the Salinas Valley are identified in
accordance with §354.16(g) of the Groundwater Sustainability Plan regulations. The procedure
for identifying GDEs follows guidance developed by The Nature Conservancy (TNC) and
detailed in the Groundwater Dependent Ecosystems under the Sustainable Groundwater
Management Act: Guidance for Preparing Groundwater Sustainability Plans report (Rohde et
al., 2018). This process differentiates between indicators of Groundwater Dependent Ecosystems
(iIGDEs), potential Groundwater Dependent Ecosystems, and true Groundwater Dependent
Ecosystems.

e iGDEs were developed by The Nature Conservancy in partnership with the California
Department of Fish and Wildlife (DFW) and DWR using the best available statewide
data. The iGDEs are identified using locations of springs and seeps, wetlands, and
vegetation known to rely on groundwater. The Nature Conservancy also uses the term
“Natural Communities Commonly Associated with Groundwater” to refer to these
iGDEs.

e Potential GDE are iGDEs that, through mapping analyses, may be connected to shallow
groundwater and therefore be supported by shallow groundwater.

e True GDEs are potential GDE’s that have been field verified to establish that they are
supported by groundwater. The methodology described herein does not identify true
GDEs.

The procedure consists of the following steps:

e Review geospatial data from TNC that show indicators of groundwater dependent
ecosystems (IGDEs) within the Salinas Valley

e Assess the connection to groundwater for indicators of groundwater dependent
ecosystems

e ldentify potential GDEs. Potential GDEs are iGDEs that might be connected to
groundwater. Potential GDEs should be field verified before they are established as true
GDEs.

Geospatial data showing iGDEs were downloaded from TNC’s website for Natural Communities
Commonly Associated with Groundwater (https://gis.water.ca.gov/app/NCDatasetViewer ). The
IGDEs present in the Salinas Valley include areas identified as Wetlands or GDE Vegetation. All
iIGDEs in the 180/400-Foot Aquifer Subbasin, as identified by TNC, are shown on Figure 4A-1.
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CRITERIA FOR CONNECTION TO GROUNDWATER

The iIGDEs identified by TNC data can only be potential GDEs if they are connected to a
groundwater source that supports the vegetation or wetlands. Identified iGDEs that are supported
by streamflows, soil moisture, or shallow perched aquifers, rather than by a regional groundwater
aquifer, are not considered potential GDEs for this report. The report by Rohde et al. (2018)
provides a general list of questions, or criteria, applicable to all iGDEs for assessing connection
to groundwater. These general questions are:

1. Isthe iIGDE underlain by a shallow unconfined or perched aquifer that hasbeen
delineated as being part of a Bulletin 118 principal aquifer in the Subbasin?

2. Is the depth to groundwater under the iGDE less than 30 feet?

3. Isthe iGDE located in an area known to discharge groundwater (e.g. springs/seeps)?

Datasets used to assess the potential connection of the iGDESs to groundwater include the
Monterey County surface geologic map (County of Monterey, 2007), measured and interpolated
groundwater levels in the Monterey County groundwater monitoring network, and geospatial
data included in the National Hydrographic Dataset (NHD) provided by the U.S. Geological
Survey showing the location of mapped springs and seeps.

The datasets described above are used to assess the potential connection of iGDES to
groundwater based on the three criteria listed above. To be considered a potential GDE, the
iIGDEs must satisfy at least one of the three criteria described above; or the landforms around the
iIGDE must suggest the area could support potential GDEs. Following the suggestions in Rhode
(2018), example landforms that could support potential GDEs might be mapped springs, seeps,
or a break in the slope of the ground. In the absence of more formal field reconnaissance, the
results of this screening level analysis only identify potential GDEs in the Subbasin. Additional
field verification is necessary to definitively determine the true GDEs in the 180/400-Foot
Aquifer Subbasin.

Question 1: Is the iGDE underlain by a shallow unconfined or perched aquifer that has
been delineated as being part of a Bulletin 118 principal aquifer in the Subbasin?

Bulletin 118 (DWR, 2004) identifies the blue clay layer known as the Salinas Aquitard as a
confining unit above the 180-Foot Aquifer. This feature is present in the lower Salinas Valley
north of the town of Chualar. North of Chualar, the Salinas Valley Aquitard separates the
surficial deposits from the principal aquifers. Therefore, only iGDEs overlying Quaternary
alluvial units in the 180/400-Foot Aquifer Subbasin south of Chualar, are classified as potential
GDEs. Figure 4A-2 shows the iIGDEs associated with the shallow, unconfined Quaternary
Alluvial (Qa) Aquifer.
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This criterion clearly has the potential to overestimate the number of potential GDEs in the
Subbasin. The subjective assessment of what constitutes a shallow unconfined aquifer may result
in identifying potential GDEs in areas that do not have the underlying groundwater to support the
GDE. This emphasizes the need for field verification of the potential GDEs identified in this
GSP.

Question 2: Is depth to groundwater under the iGDE less than 30 feet?

Depth to water is routinely measured by MCWRA staff within a network of monitoring wells.
This analysis uses Fall 2013 depth to water data from MCWRA, where available, to interpolate a
surface showing depth to water throughout the 180/400-Foot Aquifer Subbasin. Based on the
measured groundwater level data and interpolation results, iGDEs overlying areas where
estimated depth to groundwater is less than 30 feet are shown on Figure 4A-3.
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Question 3: Is the iIGDE located in an area known to discharge groundwater (e.g.,
springs/seeps)?

There are no springs and seeps identified by the National Hydrography Dataset (NHD) within or
in the immediate vicinity of the Subbasin. Therefore, no potential GDEs in the 180/400-Foot
Aquifer Subbasin are in an area known to discharge groundwater.




FINAL DELINEATION OF POTENTIAL GROUNDWATER
DEPENDENT ECOSYSTEMS

The final delineation of potential GDEs are the combination of all the potential GDEs identified
by the three criteria listed above. A map showing the final delineated potential GDEs in the
180/400-Foot Aquifer Subbasin is shown in Figure 4A-4.
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180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-01C01
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180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-02A02

HB'20vZ0-320° SYT\AM VHMOW ™ SUOWB\xapupyBnoiaseuleS\vdMOIN - sydesboipAH\seuliespLopmpiaidiopdopisaq\sanaaliisiasny:o

o o o
o o o o o o o o o o — N
S 9 9 ¥ v o9 o9 o o < o

Lo ettt ettt rregl
- - - - O = - - - -
i b i i i i - tw.tlj 5 L@ i i 7 @_l
i B SR R T e W I e B

”- - an o e o= -

© o o o o 9o 9o
® ¥ v < 5 %9° <

o
o

73A3T VIS NVIN IA0LGY L334 NI ‘NOILVATII

-100

1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
CALENDAR YEAR

1980

EXPLANATION

GROUNDWATER ELEVATION
ESTIMATED ELEVATION

o

LAND SURFACE (54.8 FT MSL)

WATER YEAR TYPE DESIGNATION (MCWRA)

NORMAL I WET

WET -

DRY - NORMAL NORMAL

DRY

Well Depth: 810 feet

360-810 feet below land surface

Screened Interval:




180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-02C03

(400-Foot Aquifer)

0

-10

-20

-30

-40

-50

H6°€0020-320 SYT\AM VEMOI ™~ SUDWHB\xapupybnoiaseulieS\v MO sydesboipAH\seulespomplaido)dopisaa\sanaailisiasny:o

-60

-70

-80

-90

-100

-110

-120

o
N

o
@

o
¥

o
ot

o
©

o
~

o
@

o
Sk

-100

73A3T VIS NVIN IA0LGY L334 NI ‘NOILVATII

1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
CALENDAR YEAR

1980

EXPLANATION

GROUNDWATER ELEVATION
ESTIMATED ELEVATION

o

LAND SURFACE (60.4 FT MSL)

WATER YEAR TYPE DESIGNATION (MCWRA)

NORMAL I WET

WET -

DRY - NORMAL NORMAL

DRY

Well Depth: 835 feet

393-832 feet below land surface

Screened Interval:




HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-03F03
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-04G02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-09D04
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-09K02
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180/400-Foot Aquifer Subbasin
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-11A02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-11A03
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180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-11A04
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180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-13F02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-13F03
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-14L03
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180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-15A01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-15C02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-16G01

180/400-Foot Aquifer Subbasin
(400-Foot Aquifer)

30

20

10

0

.-

ELEVATION, IN FEET ABOVE MEAN SEA LEVEL
@w
o

I T 1 T 1T T
1980 1985 1990 1995

EXPLANATION

-eo- GROUNDWATER ELEVATION
O ESTIMATED ELEVATION
- LAND SURFACE

WATER YEAR TYPE DESIGNATION (MCWRA)

DRY DRY - NORMAL NORMAL

Well Depth: 610 feet

Screened Interval: 330-600 feet below land surface

2000 2005 2010
CALENDAR YEAR

WET - NORMAL [ WET

2030

i

30

20

10

0

-10

.grf

5_MCWRA_WY\14S_02E-16G01

C:\Users\jreeves\Desktop\forFieldWork\Salinas\Hydrographs_ MCWRA\SalinasDroughtindex\griiCh



HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-17B03
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-22B01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-26H01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-27A01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-18C01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-18C02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-18E03
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-30G08
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-08H01

180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)

90

80

70

60

50

40

30

20

10

0

-10

-20

-30

90 -
80 e i G B G :
- — — m— -
LLl . E - . P . I
> 70 -
Lu z G S R i —
| -
< 60 _ - -
[ i b ° 3 'Y - e - —
E 50 i E é ) ! \ ’ % 3 o - . -
. , 238! 18, kLK . C
00 e T GRL AR |
w 40 77 3 n
e 20 » . § f C
< . v . > ; -
E i & i i ‘ i :
W20 .,2 - - -
LL C
Z— 10 = o s = :
% i i - o b - —
|: O i & i i b i —
< | :
@ 10 . ,, . -
L i . . e - ~
-20 = - -
'30 - I il_ | T T :i_ I T T — LI — L I 'I_‘s I I I I I 1T 1 =
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
CALENDAR YEAR e =
EXPLANATION
-e- GROUNDWATER ELEVATION
o ESTIMATED ELEVATION
— LAND SURFACE
WATER YEAR TYPE DESIGNATION (MCWRA) \
DRY DRY - NORMAL NORMAL WET - NORMAL [ WET

Well Depth: 130 feet

Screened Interval: 75-125 feet below land surface

.grf

5_MCWRA_WY\16S_04E-08H01

C:\Users\jreeves\Desktop\forFieldWork\Salinas\Hydrographs_ MCWRA\SalinasDroughtindex\griiCh



HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-08H02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-08H03
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-08H04
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/05E-31P01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/05E-31P02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 17S/05E-06C01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 17S/05E-06C02
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APPENDIX 6A

Tabulated Annual Values of Components for Historical and
Current Water Budgets



Appendix 6A - Historical and Current Water Budget

SURFACE WATER BUDGET

SURFACE WATER INFLOW

SURFACE WATER OUTFLOW

Salinas River

Tributary Inflows

Irrigation Return

Salinas River

Salinas River

Other

Net Percolation of

Year I'-‘RrL:::?;ift;rtti);T'n Inllegxt:;c;’m from East .Side AgFrIizm tt:ral Total Inflow . Diref:t Outflow to Outflows to Streamflow to | Total Outflow
; Subbasin . (AF/yr.) Diversions Monterey Bay |Monterey Bay| Groundwater (AF/yr.)
(AFlyr.) Subbasin (AF/yr.) Drains (AF/yr.) (AF/yr.) (AF/yr.) (AF/yr.)
(AFlyr.) (AF/yr.)
1995 3,500 950,800 7,600 10,000 971,900 8,000 817,500 10,000 90,000 925,500
1996 600 394,600 1,800 10,000 406,900 8,000 274,400 10,000 90,000 382,400
1997 3,000 804,400 3,700 10,000 821,100 8,000 622,400 10,000 90,000 730,500
1998 9,400 1,155,600 11,800 10,000 1,186,800 8,000 1,251,400 10,000 90,000 1,359,400
1999 0 123,300 1,200 10,000 134,600 8,000 68,500 10,000 80,000 166,500
2000 1,100 269,700 2,800 10,000 283,600 8,000 209,700 10,000 80,000 307,700
2001 0 203,600 1,900 10,000 215,500 8,000 119,900 10,000 80,000 217,900
2002 200 82,900 500 10,000 93,600 8,000 0 10,000 80,000 98,000
2003 700 80,700 900 7,800 90,100 8,000 6,000 7,800 80,000 101,800
2004 200 76,400 200 9,100 85,900 8,000 3,300 9,100 76,400 96,800
2005 200 549,600 3,900 16,400 570,200 8,000 477,500 16,400 90,000 591,900
2006 200 415,700 1,800 14,900 432,600 8,000 338,000 14,900 90,000 450,900
2007 0 62,000 200 7,100 69,300 8,000 0 7,100 62,000 77,100
2008 400 139,800 1,000 8,200 149,500 8,000 57,600 8,200 80,000 153,800
2009 100 52,100 400 8,600 61,200 8,000 0 8,600 52,100 68,700
2010 300 266,100 1,500 13,400 281,400 8,000 181,500 13,400 80,000 282,900
2011 1,800 459,200 4,500 14,300 479,900 6,500 384,500 14,300 90,000 495,300
2012 0 70,500 300 7,300 78,100 7,200 0 7,300 70,500 85,100
2013 900 79,600 200 8,000 88,700 9,200 4,500 8,000 79,600 101,200
2014 0 5,000 0 5,000 10,100 8,900 0 5,000 5,000 18,900
2015 1,700 3,300 0 8,700 13,700 8,300 0 8,700 3,300 20,300
2016 3,200 10,000 100 14,400 27,700 7,600 0 14,400 10,000 32,000
2017 200 477,900 2,600 30,800 511,400 7,800 310,300 30,800 90,000 438,900
Historical
Average 1,100 312,100 2,300 10,000 325,500 8,000 240,800 10,000 76,800 335,600
(1995-2014)
Current Average 1,700 163,700 900 18,000 184,300 7,900 103,400 18,000 34,400 163,700

(2015-2017)

Note: AF/yr. = Acre-feet per year




Appendix 6A - Historical and Current Water Budget

GROUNDWATER BUDGET
GROUNDWATER INFLOW GROUNDWATER OUTFLOW
Deep e o Subsurface Change in Seawater
Year Percolation of | Toreolation of 1, g s from | Total Agriculture Urban Rural Total Riparian Outflows to Storage Intrusion
Streamflow | | recipitation Adjacent Inflow Pumping Pumping Domestic Pumping Evapo- Adjacent |Total Outflow]  (Apyyr,) (AFlyr.)
(AFlyr.) and_ Exc_:ess Subbasins (AFIyr.) (AFlyr.) (AFlyr.) Pumping (AFlyr.) transpiration Subba_sms / (AFlyr.)
Irrigation (AFIyr.) (AF/yr.) (AF/yr.) Basins
(AF/yr.) (AF/yr.)

1995 90,000 27,800 20,000} 137,800 94,600 27,500 200 122,300 12,000 9,500 143,800 -6,100 10,500

1996 90,000 21,100 20,000] 131,100 108,000 18,600 200 126,800 12,000 9,500 148,300 -17,200 10,500

1997 90,000 33,500 20,000} 143,500 110,800 19,800 200 130,800 12,000 9,500 152,300 -8,900 10,500

1998 90,000 69,400 20,000} 179,400 76,200 17,700 200 94,100 12,000 9,500 115,600 63,800 10,500

1999 80,000 13,100 20,000} 113,100 87,600 18,800 200 106,600 12,000 9,500 128,100 -15,000 10,500

2000 80,000 19,900 20,000] 119,900 84,300 20,700 200 105,200 12,000 9,500 126,700 -6,800 10,500

2001 80,000 11,700 20,000} 111,700 78,900 18,400 200 97,500 12,000 9,500 119,000 -7,200 10,500

2002 80,000 14,800 20,000] 114,800 89,900 20,500 200 110,500 12,000 9,500 132,000 -17,200 10,500

2003 80,000 17,500 20,000} 117,500 87,700 20,800 200 108,700 12,000 9,500 130,200 -12,700 10,500

2004 76,400 19,100 20,000] 115,500 91,400 20,900 200 112,500 12,000 9,500 134,000 -18,500 10,500

2005 90,000 15,600 20,000] 125,600 86,800 19,100 200 106,100 12,000 9,500 127,600 -2,000 10,500

2006 90,000 12,800 20,000] 122,800 82,200 18,500 200 100,900 12,000 9,500 122,400 300 10,500

2007 62,000 16,200 20,000 98,200 92,900 19,500 200 112,600 12,000 9,500 134,100 -35,900 10,500

2008 80,000 19,400 20,000] 119,400 97,000 19,500 200 116,700 12,000 9,500 138,200 -18,800 10,500

2009 52,100 15,500 20,000 87,600 90,400 18,100 200 108,600 12,000 9,500 130,100 -42,500 10,500

2010 80,000 12,600 20,000] 112,600 78,700 14,000 200 92,900 12,000 9,500 114,400 -1,700 10,500

2011 90,000 9,700 20,000} 119,700 78,100 16,000 200 94,300 12,000 9,500 115,800 3,800 10,500

2012 70,500 13,800 20,000] 104,400 85,800 16,200 200 102,200 12,000 9,500 123,700 -19,300 10,500

2013 79,600 16,500 20,000] 116,100 87,800 17,100 200 105,100 12,000 9,500 126,600 -10,600 10,500

2014 5,000 18,300 20,000 43,300 90,800 17,400 200 108,400 12,000 9,500 129,900 -86,600 10,500

2015 3,300 18,900 20,000 42,200 97,700 12,900 200 110,900 12,000 9,500 132,400 -90,200 10,500

2016 10,000 18,800 20,000 48,800 89,000 19,000 200 108,200 12,000 9,500 129,700 -80,900 10,500

2017 90,000 -6,400 20,000] 103,600 89,000 19,000 200 108,200 12,000 9,500 129,700 -26,100 10,500

Historical
Average 76,800 19,900 20,000{ 116,700 89,000 19,000 200 108,100 12,000 9,500 129,600 -12,900 10,500
(1995-2014)

C"(rzr:;'; _‘;“(’)‘1*;3)'99 34,400 10,400 20,0000 64,800 91,900 17,000 200{ 109,100 12,000 9,500 130,600 -65,800 10,500

Note: AF/yr. = Acre-feet per year

2017 Deep percolation of precipitation and excess irrigation is negative due to anamalously high flows observed in agricultural drains. The flows and preciptiations are correct for this year.




Appendix 6A - Historical and Current Water Budget

WATER BUDGET COMPONENTS USED TO CALCULATE DEEP PERCOLATION TO GROUNDWATER

PRECIPITATION

AGRICULTURAL IRRIGATION

Deep
L Irrigation Deep Percolation
Year o s Runoff from PreCIplt:atlon Agricultural | Salinas Recycled TOt?I Crop Use Return Flow Percolation of f.ro.m .
I'-.‘rempltatlon Precipitation Precipitation Percolation to Pumping River Water from Applied and ET _ to Excess Precipitation
(incheslyear) (AF/yr.) (AFlyr.) Groundwater (AFlyr.) Diversions CSIP Water (AFIyr.) Agrlcu_ltural Iktigation and. Ext.:ess
(AF/yr.) (AF/yr.) AFl/yr. Drains (AF/yr) Irrigation
(AF/yr.) (AF/yr.)

1995 20.87 173,900 3,500 17,200 94,600 8,000 0 102,600 82,100 10,000 10,500 27,800

1996 12.57 118,400 600 7,900 108,000 8,000 0 116,000 92,800 10,000 13,200 21,100

1997 13.94 127,600 3,000 19,700 110,800 8,000 0 118,800 95,100 10,000 13,800 33,500

1998 29.61 246,800 9,400 61,900 76,200 8,000 3,200 87,500 70,000 10,000 7,500 69,400

1999 12.66 100,100 0 2,100 87,600 8,000 9,400 105,000 84,000 10,000 11,000 13,100

2000 14.65 114,200 1,100 9,400 84,300 8,000 10,600 102,800 82,300 10,000 10,600 19,900

2001 15.19 104,500 0 2,100 78,900 8,000 11,200 98,200 78,500 10,000 9,600 11,700

2002 3.59 80,200 200 2,600 89,900 8,000 13,100 111,000 88,800 10,000 12,200 14,800

2003 7.11 107,500 700 3,500 87,700 8,000 13,200 108,800 87,100 7,800 14,000 17,500

2004 9.99 90,200 200 5,500 91,400 8,000 14,100 113,500 90,800 9,100 13,600 19,100

2005 19.68 163,100 200 11,000 86,800 8,000 10,600 105,500 84,400 16,400 4,700 15,600

2006 15.30 135,800 200 7,400 82,200 8,000 11,100 101,300 81,000 14,900 5,300 12,800

2007 8.89 67,100 0 300 92,900 8,000 14,000 114,900 91,900 7,100 15,900 16,200

2008 8.88 82,600 400 3,800 97,000 8,000 14,000 118,900 95,100 8,200 15,500 19,400

2009 11.36 91,100 100 1,700 90,400 8,000 13,600 112,000 89,600 8,600 13,800 15,500

2010 16.93 143,800 300 6,600 78,700 8,000 10,500 97,200 77,800 13,400 6,000 12,600

2011 15.55 132,700 1,800 4,500 78,100 6,500 12,700 97,300 77,800 14,300 5,100 9,700

2012 10.36 76,400 0 0 85,800 7,200 12,900 105,800 84,700 7,300 13,800 13,800

2013 9.03 71,700 900 2,200 87,800 9,200 14,600 111,600 89,300 8,000 14,400 16,500

2014 11.68 53,700 0 0 90,800 8,900 16,500 116,200 93,000 5,000 18,300 18,300

2015 3.54 89,500 1,700 3,500 97,700 8,300 14,400 120,400 96,300 8,700 15,400 18,900

2016 10.75 139,700 3,200 11,400 89,000 7,600 12,300 108,900 87,200 14,400 7,400 18,800

2017 12.77 90,800 200 2,900 89,000 7,800 10,300 107,100 85,700 30,800 -9,400 -6,400

Historical
Average 13.39 114,100 1,100 8,500 89,000 8,000 10,300 107,200 85,800 10,000 11,400 19,900
(1995-2014)

Current Average 9.02 106,600 1,700 6,000 91,900 7,900 12,300 112,100 89,700 18,000 4,500 10,400

(2015-2017)

Note: AF/yr. = Acre-feet per year




Appendix 6A - Historical and Current Water Budget

URBAN AND DOMESTIC GROUNDWATER CONSUMPTION

GROUNDWATER INFLOW/OUTFLOW COMPONENTS

Rural Urban Recycled | Net Domestic East Pajaro | Total Inflow
Year . Urban ] Forebay | Monterey | _.
Domestic ) Conveyance Loss | Consumption | Water to and Urban . ) Side/Langley | Valley | Across Inland
] Pumping ) Subbasin | Subbasin _ ) )
Pumping (AF/yr.) to Groundwater (AF/yr.) csiP Consumption (AF/yr.) (AF/yr.) Subbasin Basin Boundaries
(AF/yr.) (AF/yr.) (AF/yr.) (AF/yr.) (AF/yr.) (AF/yr.) (AF/yr.)
1995 200 27,500 2,800 24,800 0 24,900 17,000 3,000 -8,000  -1,500 10,500
1996 200 18,600 1,900 16,800 0 16,900 17,000 3,000 -8,000 -1,500 10,500
1997 200 19,800 2,000 17,900 0 18,100 17,000 3,000 -8,000 -1,500 10,500
1998 200 17,700 1,800 15,900 3,200 16,100 17,000 3,000 -8,000 -1,500 10,500
1999 200 18,800 1,900 16,900 9,400 17,100 17,000 3,000 8,000  -1,500 10,500
2000 200 20,700 2,100 18,700 10,600 18,900 17,000 3,000 -8,000 -1,500 10,500
2001 200 18,400 1,800 16,500 11,200 16,700 17,000 3,000 -8,000 -1,500 10,500
2002 200 20,500 2,000 18,400 13,100 18,600 17,000 3,000 -8,000 -1,500 10,500
2003 200 20,800 2,100 18,700 13,200 18,900 17,000 3,000 -8,000 -1,500 10,500
2004 200 20,900 2,100 18,800 14,100 19,000 17,000 3,000 -8,000 -1,500 10,500
2005 200 19,100 1,900 17,200 10,600 17,400 17,000 3,000 -8,000 -1,500 10,500
2006 200 18,500 1,900 16,700 11,100 16,900 17,000 3,000 -8,000 -1,500 10,500
2007 200 19,500 2,000 17,600 14,000 17,800 17,000 3,000 -8,000 -1,500 10,500
2008 200 19,500 2,000 17,600 14,000 17,800 17,000 3,000 -8,000 -1,500 10,500
2009 200 18,100 1,800 16,300 13,600 16,500 17,000 3,000 -8,000 -1,500 10,500
2010 200 14,000 1,400 12,600 10,500 12,800 17,000 3,000 -8,000 -1,500 10,500
2011 200 16,000 1,600 14,400 12,700 14,600 17,000 3,000 -8,000 -1,500 10,500
2012 200 16,200 1,600 14,600 12,900 14,800 17,000 3,000 -8,000 -1,500 10,500
2013 200 17,100 1,700 15,400 14,600 15,600 17,000 3,000 -8,000 -1,500 10,500
2014 200 17,400 1,700 15,600 16,500 15,900 17,000 3,000 -8,000 -1,500 10,500
2015 200 12,900 1,300 11,600 14,400 11,900 17,000 3,000 8,000  -1,500 10,500
2016 200 19,000 1,900 17,100 12,300 17,300 17,000 3,000 -8,000 -1,500 10,500
2017 200 19,000 1,900 17,100 10,300 17,300 17,000 3,000 -8,000 -1,500 10,500
Historical
Average 200 19,000 1,900 17,100 10,300 17,300 17,000 3,000 -8,000 -1,500 10,500
(1995-2014)
Current Average 200 17,000 1,700 15,300 12,300 15,500] 17,000 3,000 -8,000|  -1,500 10,500

(2015-2017)

Note: AF/yr. = Acre-feet per year




APPENDIX 6B

Tabulated Annual Values of Components for Projected
Water Budgets



Projected Groundwater Budget 2030 by Subbasin

Appendix - Net

Model Water Net Groundwater Net Drain Net Stream  Net Deep Net Seawater Net flow from Net flow to Net flow from Net flow from Net mountain Net flowto Net Storage Totalln Total Out In-Out Percent
Year Extraction Flow Exchange Percolation Intrusion Monterey Eastside Forebay Langley front recharge Pajaro Change Error

1 -126,500 -3,600 72,700 -1,800 1,700 6,100 -2,900 5,000 1,500 1,700 -300 -46,600| 249,300| 249,000 2001 0.09%
2 -116,900 -18,700 75,200 93,600 1,000 5,500 -2,000 5,100 1,500 1,600 -500 45,2001 358,200 358,200 0] 0.01%
3 -122,300 -9,900 78,000 19,400 1,300 6,000 -1,100 5,100 1,500 2,000 -500 -20,700| 292,000| 291,700 300 0.10%
4 -121,800 -10,100 80,300 28,600 1,300 6,400 -1,600 5,100 1,500 1,700 -600 -10,100| 294,900 294,000 900] 0.31%
5 -141,200 -4,100 53,500 6,900 2,300 8,400 -2,000 5,100 1,500 1,600 -600 -68,900( 280,000f 279,700 300 0.11%
6 -122,100 -12,400 88,700 77,900 1,600 7,500 -800 5,200 1,500 1,700 -600 46,900 348,000 346,600 1,400 0.39%
7 -112,500 -14,300 77,500 57,200 1,300 6,500 -1,500 5,100 1,500 1,800 -600 19,600 318,500 316,000f 2,500f 0.79%
8 -114,000 -6,800 75,900 20,400 1,800 7,100 -2,200 5,100 1,500 1,800 -700 -12,200( 288,200f 286,100f 2,200 0.76%
9 -118,500 -2,200 68,100 -13,400 2,800 8,000 -2,800 5,200 1,600 1,600 -800 -53,100( 246,700 244,100( 2,600 1.06%
10 -141,900 -1,400 5,100 20,300 3,700 8,400 -1,400 5,100 1,600 1,700 -900 -99,200{ 219,200| 219,600 -400| -0.18%
11 -133,400 -8,800 101,700 95,200 3,200 8,300 -300 5,300 1,600 1,500 -900 71,900 377,800| 376,400 1,400 0.38%
12 -137,200 -7,400 86,600 32,000 3,100 8,600 -2,200 5,200 1,600 1,600 -800 -10,400( 322,400( 320,900f 1,500 0.47%
13 -125,400 -7,800 82,800 46,300 3,000 8,200 -3,100 5,100 1,600 1,700 -800 11,200( 318,700( 318,200 600 0.18%
14 -137,200 -5,100 85,600 17,200 3,400 8,800 -3,200 5,100 1,600 1,800 -800 -26,100( 304,900 301,700 3,300 1.08%
15 -107,000 -10,200 81,300 57,300 2,600 6,900 -4,000 5,000 1,600 1,700 -800 31,500| 313,600/ 310,600f 3,000f 0.97%
16 -111,500 -20,500 73,800 99,400 2,100 6,100 -3,600 5,000 1,600 2,000 -700 51,800| 369,600 367,700 1,800 0.50%
17 -145,000 -7,700 80,600 11,800 3,000 8,300 -2,600 5,100 1,600 2,300 -800 -44,800| 311,200( 309,600( 1,600 0.50%
18 -125,700 -4,200 81,200 8,100 3,300 6,700 -3,200 5,100 1,600 1,800 -900 -27,100| 288,400 287,500 800] 0.29%
19 -118,800 -6,600 78,900 45,700 2,800 5,500 -3,900 5,000 1,600 1,700 -1,000 10,600 312,500( 312,100 400 0.12%
20 -136,200 -2,700 76,100 1,300 3,200 5,700 -4,100 5,000 1,700 1,800 -1,000 -49,100( 273,200f 273,400 -100] -0.05%
21 -158,000 -2,100 32,200 23,700 4,000 6,400 -3,400 5,000 1,800 1,600 -900 -93,600( 293,800( 290,000 3,800 1.31%
22 -154,400 -1,600 10,100 42,000 4,800 6,800 100 5,000 1,900 1,900 -1,000 -84,400| 265,900( 265,900 0] 0.00%
23 -147,300 -700 6,300 36,300 5,400 5,700 1,400 4,900 1,900 1,800 -1,100 -85,400( 228,600| 228,600 0] 0.01%
24 -147,200 -1,300 51,900 61,000 5,700 6,600 100 4,700 1,900 1,500 -1,200 -19,100| 321,100( 318,300 2,700 0.85%
25 -150,100 -1,900 75,000 61,100 5,600 6,600 -2,700 4,600 1,900 1,400 -1,200 -3,300| 342,000( 338,500 3,500 1.04%
26 -134,200 -6,400 115,900 93,000 4,800 6,100 -5,800 4,700 1,800 1,500 -900 79,300] 394,600| 393,400 1,200 0.31%
27 -127,200 -1,800 74,400 19,300 4,800 4,800 -8,700 4,600 1,800 1,600 -800 -39,500| 303,700( 291,400( 12,400 4.15%
28 -121,400 -8,000 99,600 100,000 4,000 4,900 -8,900 4,900 1,800 1,700 -800 77,000| 385,800 384,900 800] 0.22%
29 -129,400 -5,800 92,100 47,400 3,900 5,500 -10,400 5,000 1,700 1,800 -800 9,900 332,400 331,400| 1,000f 0.31%
30 -140,800 -6,800 93,600 49,800 3,900 6,400 -11,400 5,000 1,800 1,900 -800 1,800 346,600 345,900 600|] 0.19%
31 -99,500 -11,700 85,400 78,700 3,000 5,200 -12,700 5,000 1,700 1,900 -900 54,800| 347,900| 346,700 1,200 0.35%
32 -99,800 -4,500 82,200 11,800 2,700 4,700 -12,900 4,900 1,700 2,100 -800 -9,000| 269,700( 268,700 1,000 0.38%
33 -86,900 -8,100 77,800 54,700 2,200 3,700 -13,800 5,000 1,600 1,800 -800 36,000| 299,700| 298,400 1,300 0.44%
34 -75,600 -6,600 73,500 33,600 2,000 2,800 -13,700 4,600 1,600 1,700 -800 21,300| 263,300 261,500 1,800 0.67%
35 -88,500 -4,600 77,300 10,300 2,100 3,000 -14,300 4,800 1,600 1,700 -800 -8,800| 241,900( 240,600 1,300 0.54%
36 -86,600 -5,200 65,800 21,600 2,100 2,700 -15,800 4,900 1,600 1,600 -800 -9,800| 249,000( 247,400 1,600 0.63%
37 -106,300 -5,600 38,700 44,600 2,200 4,400 -13,600 4,800 1,600 1,800 -900 -29,100| 277,000 276,000f 1,000 0.36%
38 -75,100 -9,100 86,000 69,500 1,800 3,100 -13,300 5,000 1,600 1,600 -900 66,800| 289,600 286,200( 3,300 1.15%
39 -75,200 -11,600 66,400 66,200 1,300 1,600 -14,500 4,900 1,600 1,600 -800 40,500( 280,900 279,900/ 1,000f 0.35%
40 -88,600 -5,600 67,800 10,700 1,500 2,000 -14,300 4,900 1,600 1,600 -800 -19,300( 239,700 239,700 0] -0.01%
41 -93,600 -6,000 70,000 31,400 1,500 2,700 -14,800 4,900 1,600 1,500 -900 -2,300| 266,800| 266,200 600 0.23%
42 -94,200 -6,100 19,700 41,100 1,500 3,200 -12,800 4,800 1,600 1,800 -900 -40,200| 243,800| 243,900 -100] -0.06%
43 -69,800 -12,200 81,100 66,300 1,000 2,200 -13,600 4,900 1,500 1,600 -800 59,800| 278,100 275,800 2,300 0.84%
44 -75,500 -14,000 67,500 61,600 600 1,800 -15,100 4,800 1,500 1,500 -800 32,900| 275,200 274,100 1,100 0.40%
45 -87,200 -8,600 67,600 22,600 900 2,700 -14,800 4,800 1,500 1,700 -800 -10,800| 259,300 258,200f 1,100 0.41%
46 -88,500 -5,700 70,500 10,000 1,000 4,300 -15,400 4,800 1,500 1,700 -800 -17,800( 240,100f 239,100( 1,000 0.41%
47 -105,600 -7,500 24,200 45,200 1,200 5,700 -14,300 4,800 1,500 1,800 -900 -43,700( 272,500 272,700 -200] -0.06%

Average

295,700

294,200




Projected Groundwater Budget 2030 By Subbasin
2030 INFLOWS

Underflow Underflow Underflow Underflo Mountain

Model Groundwater Drain Seawater from from from w from front

Flow from Deep
Water Year Extraction Return Flow streams Percolation Intrusion Monterey Eastside Forebay Langley recharge

Underflow

from Pajaro From Storage

1 9,700 0 74,200 42,300 2,400 9,200 10,800 5,200 1,600 2,500 200 91,100
2 12,700 0 78,100 140,600 2,300 9,100 11,400 5,400 1,600 2,600 200 94,300
3 12,800 0 80,000 68,900 2,300 9,400 11,900 5,500 1,600 2,800 200 96,600
4 13,200 0 82,300 76,300 2,400 9,700 11,800 5,400 1,600 2,600 100 89,500
5 13,800 0 55,200 49,800 3,000 11,700 12,100 5,500 1,600 2,400 100 124,900
6 16,100 0 90,400 119,600 2,700 11,100 12,200 5,500 1,600 2,700 100 85,800
7 17,700 0 79,800 100,400 2,500 10,400 11,600 5,400 1,600 2,700 200 86,100
8 16,900 0 77,900 65,000 2,700 10,700 11,200 5,400 1,700 2,600 200 94,100
9 14,100 0 69,800 27,700 3,300 11,200 11,100 5,400 1,700 2,400 100 99,900
10 12,400 0 5,800 37,900 4,100 11,400 11,700 5,400 1,700 2,500 100 126,100
11 16,200 0 103,100 131,500 4,100 12,400 12,600 5,600 1,700 2,700 100 87,800
12 18,800 0 88,300 76,800 4,000 12,800 12,200 5,600 1,700 2,600 100 99,500
13 19,200 0 84,700 88,100 3,900 12,400 11,600 5,400 1,700 2,700 100 88,900
14 18,100 0 87,200 62,000 4,200 13,100 11,800 5,500 1,700 2,600 100 98,700
15 20,400 0 83,100 94,600 3,600 11,400 10,900 5,300 1,700 2,600 100 79,900
16 21,400 0 77,100 143,400 3,400 11,000 10,900 5,300 1,700 3,000 100 92,400
17 19,400 0 82,600 63,300 3,900 12,700 11,900 5,400 1,700 3,100 100 107,100
18 20,300 0 83,000 50,900 3,900 11,600 11,500 5,400 1,800 2,600 100 97,200
19 21,500 0 80,800 85,300 3,500 11,000 11,000 5,300 1,700 2,700 100 89,600
20 19,500 0 77,800 42,800 3,700 11,300 11,100 5,400 1,800 2,600 100 97,000
21 20,900 0 33,800 50,900 4,400 11,800 11,800 5,300 1,900 2,500 100 150,400
22 20,800 0 10,800 51,000 5,200 12,200 13,000 5,300 2,000 2,800 100 142,700
23 17,900 0 6,700 40,200 5,700 11,700 13,100 5,200 2,000 2,600 100 123,500
24 18,900 0 52,600 73,200 6,100 13,000 12,900 5,200 2,000 2,500 100 134,700
25 20,900 0 75,900 80,800 6,100 13,600 12,400 5,100 2,000 2,500 100 122,700
26 23,000 0 117,400 127,300 5,700 13,700 11,300 5,200 1,900 2,700 100 86,300
27 22,300 0 76,100 50,500 5,300 12,100 9,700 5,000 1,900 2,500 100 118,100
28 24,100 0 101,300 135,800 5,000 12,300 9,700 5,200 1,900 2,700 100 87,600
29 25,100 0 93,900 88,800 4,700 12,800 9,500 5,400 1,900 2,700 100 87,500
30 26,100 0 95,600 94,400 4,800 13,500 9,600 5,400 1,900 2,700 100 92,400
31 26,200 0 87,900 117,600 4,000 11,800 8,400 5,300 1,800 2,900 100 81,900
32 25,000 0 84,100 50,600 3,500 11,100 7,900 5,300 1,800 2,900 200 77,400
33 24,300 0 80,100 90,600 3,200 10,400 7,100 5,200 1,800 2,700 200 74,200
34 24,100 0 75,600 66,100 2,900 9,400 6,700 4,900 1,700 2,600 100 69,100
35 21,700 0 79,200 44,700 2,800 9,500 6,600 5,000 1,700 2,500 200 67,900
36 22,100 0 67,800 54,800 2,800 9,300 6,200 5,100 1,700 2,400 200 76,600
37 22,500 0 40,400 72,100 3,000 10,400 6,900 5,100 1,800 2,600 100 112,100
38 24,100 0 88,000 95,400 2,800 9,200 6,500 5,200 1,700 2,600 100 54,000
39 24,900 0 68,700 96,000 2,400 8,600 6,200 5,100 1,700 2,500 200 64,500
40 23,000 0 69,800 45,900 2,300 8,700 6,400 5,100 1,700 2,400 200 74,200
41 22,600 0 72,000 68,500 2,300 9,000 6,600 5,100 1,700 2,300 200 76,500
42 23,000 0 21,700 64,700 2,300 8,700 6,800 5,000 1,700 2,500 100 107,200
43 24,800 0 83,000 90,800 2,200 8,200 6,800 5,100 1,700 2,600 200 52,800
44 25,300 0 70,100 92,500 1,900 8,100 6,500 5,000 1,700 2,400 200 61,700
45 24,400 0 69,800 59,700 1,900 8,500 6,600 5,000 1,700 2,500 200 79,200
46 23,400 0 72,600 44,400 1,800 9,000 6,700 5,000 1,700 2,400 200 72,800
47 23,400 0 26,400 73,400 2,100 10,000 7,400 5,000 1,700 2,600 100 120,400
Average 0 3,500 10,900

Appendix - Inflows



Projected Groundwater Budget 2030 By Subbasin

2030 OUTFLOWS
Model
Water Flow to Groundwater Underflow to Underflow to Underflow Underflow Underflow Underflowto Underflow
Year Pumping Drain Flows Streams Evapotranspiration Ocean Monterey to Eastside to Forebay tolangley Upland Areas to Pajaro  To Storage

1 136,200 3,600 1,400 44,100 700 3,100 13,600 300 100 800 600 44,500
2 129,700 18,700 2,900 47,000 1,300 3,500 13,400 300 100 1,000 700 139,600
3 135,100 9,900 2,000 49,500 1,000 3,400 13,000 300 100 800 700 75,900
4 135,000 10,100 2,000 47,700 1,100 3,400 13,400 300 100 800 700 79,400
5 155,000 4,100 1,700 42,900 700 3,300 14,200 300 100 800 800 56,000
6 138,300 12,400 1,700 41,700 1,100 3,700 13,000 300 100 1,000 800 132,700
7 130,200 14,300 2,300 43,300 1,200 3,900 13,100 300 100 900 700 105,700
8 131,000 6,800 2,000 44,600 800 3,600 13,400 300 100 800 800 81,800
9 132,500 2,200 1,700 41,100 500 3,300 13,900 300 100 800 1,000 46,800
10 154,300 1,400 700 17,600 300 3,100 13,100 200 100 800 1,000 26,900
11 149,600 8,800 1,400 36,300 900 4,000 13,000 300 100 1,200 1,000 159,700
12 156,000 7,400 1,700 44,800 900 4,200 14,400 300 100 1,000 900 89,100
13 144,500 7,800 1,900 41,700 900 4,200 14,600 300 100 900 900 100,200
14 155,400 5,100 1,600 44,800 700 4,200 15,100 300 100 900 900 72,600
15 127,300 10,200 1,800 37,300 1,000 4,500 14,800 300 100 900 900 111,400
16 132,900 20,500 3,200 44,000 1,300 4,800 14,400 300 100 1,000 900 144,200
17 164,400 7,700 2,000 51,400 900 4,400 14,400 300 100 900 900 62,200
18 146,100 4,200 1,800 42,800 700 5,000 14,700 300 100 800 1,000 70,100
19 140,300 6,600 1,900 39,600 800 5,400 14,900 300 100 900 1,100 100,200
20 155,800 2,700 1,700 41,600 500 5,500 15,200 400 100 900 1,100 48,000
21 178,900 2,100 1,600 27,200 400 5,400 15,200 400 100 800 1,000 56,900
22 175,300 1,600 700 9,000 400 5,500 12,800 300 100 800 1,100 58,300
23 165,200 700 400 3,900 200 5,900 11,700 400 100 800 1,100 38,100
24 166,100 1,300 600 12,200 400 6,400 12,900 400 100 1,000 1,300 115,600
25 171,000 1,900 900 19,800 500 7,000 15,100 500 100 1,100 1,300 119,400
26 157,200 6,400 1,500 34,200 900 7,600 17,100 500 100 1,200 1,000 165,700
27 149,600 1,800 1,700 31,300 500 7,300 18,400 400 100 900 900 78,600
28 145,400 8,000 1,700 35,800 1,000 7,400 18,600 300 100 1,000 1,000 164,600
29 154,500 5,800 1,900 41,400 800 7,300 19,900 400 100 900 1,000 97,500
30 166,900 6,800 2,000 44,600 900 7,100 20,900 500 100 900 1,000 94,200
31 125,700 11,700 2,500 38,900 1,100 6,600 21,100 400 100 900 1,000 136,700
32 124,800 4,500 1,900 38,800 700 6,400 20,800 400 100 800 1,000 68,300
33 111,100 8,100 2,300 36,000 1,000 6,700 20,900 300 100 800 900 110,100
34 99,700 6,600 2,200 32,500 900 6,600 20,300 300 100 800 1,000 90,400
35 110,200 4,600 2,000 34,400 700 6,500 20,800 300 100 800 1,000 59,100
36 108,700 5,200 1,900 33,200 800 6,700 22,000 300 100 800 1,000 66,800
37 128,800 5,600 1,700 27,500 800 6,000 20,500 300 100 800 1,000 82,900
38 99,200 9,100 2,000 25,900 1,000 6,100 19,800 200 100 900 1,000 120,800
39 100,100 11,600 2,400 29,800 1,100 7,000 20,700 200 200 900 1,000 105,100
40 111,600 5,600 2,100 35,200 800 6,800 20,700 200 200 800 1,000 54,900
41 116,200 6,000 2,000 37,100 800 6,300 21,300 300 200 800 1,000 74,200
42 117,100 6,100 2,000 23,500 800 5,600 19,600 200 200 800 1,000 66,900
43 94,600 12,200 1,900 24,500 1,200 6,000 20,400 200 200 1,000 1,000 112,700
44 100,800 14,000 2,500 30,900 1,300 6,200 21,500 200 200 900 1,000 94,700
45 111,600 8,600 2,100 37,100 1,000 5,800 21,400 200 200 800 1,000 68,400
46 111,900 5,700 2,100 34,400 800 4,700 22,200 200 200 800 1,000 55,100
47 129,000 7,500 2,100 28,200 900 4,300 21,700 200 200 800 1,000 76,800

Average 135,800 7,100 1,800 35,100 800 5,400 17,000 300 100 900 1,000 88,900

Appendix - Outflows



Projected Groundwater Budget 2070 by Subbasin Appendix - Net

Model Water Net Groundwater Net Drain Net Stream Net Deep Net Seawater Net flow from Netflowto Netflow from Netflowfrom Net mountain Netflow Net Storage Percent
Year Extraction Flow Exchange Percolation Intrusion Monterey Eastside Forebay Langley front recharge to Pajaro Change Total In Total Out In-Out Error
1 -131,400 -3,500 74,200 -2,400 2,200 6,300 -2,500 5,000 1,500 1,700 -300 -49,800 255,700 255,200 500 0.20%
2 -121,600 19,800 75,000 99,500 1,500 5,900 -1,500 5,100 1,500 1,600 -500 47,100 374,100 374,600 -500 -0.14%
3 -126,700 11,500 78,500 25,800 1,800 6,400 -400 5,200 1,500 2,000 -500 -18,500 308,500 308,000 500 0.16%
4 -128,200 10,700 81,800 28,600 1,900 6,800 -900 5,200 1,500 1,700 -600 -13,800 305,600 304,700 900 0.31%
5 -147,600 -4,000 50,000 8,000 2,900 9,000 -1,100 5,200 1,500 1,600 -600 -76,500 287,100 285,600 1,500 0.52%
6 -127,100 -14,000 90,500 88,300 2,200 8,000 200 5,300 1,500 1,800 -600 54,800 367,600 366,400 1,200 0.33%
7 -117,700 -15,700 77,800 61,600 1,800 7,100 -600 5,100 1,500 1,800 -600 20,300 331,400 329,700 1,700 0.53%
8 -120,200 -7,400 78,000 22,200 2,400 7,700 -1,300 5,100 1,500 1,800 -700 -13,800 300,700 297,700 2,900 0.98%
9 -128,000 -2,300 68,800 -13,400 3,500 8,800 -1,800 5,300 1,600 1,600 -800 -59,700 258,000 255,100 2,900 1.14%
10 -148,500 -1,400 5,200 22,400 4,500 9,100 -300 5,200 1,600 1,800 -900 -101,100 225,800 226,000 -300 -0.12%
11 -137,900 10,500 102,800 105,300 3,700 8,800 600 5,400 1,600 1,500 -900 79,000 396,800 395,500 1,300 0.32%
12 -141,400 -8,500 87,200 36,900 3,600 9,100 -1,200 5,200 1,600 1,700 -900 -7,900 338,000 336,700 1,300 0.40%
13 -132,400 -9,000 83,600 51,900 3,600 8,900 -2,000 5,200 1,600 1,800 -800 12,100 336,900 336,700 200 0.06%
14 -141,900 -6,500 86,200 22,700 3,900 9,500 -2,200 5,200 1,600 1,800 -800 -23,500 321,000 318,000 3,000 0.94%
15 -110,400 11,800 80,300 61,700 3,100 7,500 -2,800 5,000 1,600 1,800 -800 33,600 326,200 324,600 1,600 0.50%
16 -116,300 23,800 72,100 111,200 2,500 6,700 -2,300 5,000 1,600 2,100 -800 56,700 392,600 391,300 1,300 0.34%
17 -151,300 -8,500 81,700 10,700 3,500 9,100 -1,200 5,100 1,600 2,300 -800 -48,800 321,600 320,500 1,100 0.33%
18 -131,200 -4,400 81,700 7,200 3,900 7,500 -1,800 5,100 1,700 1,800 -900 -30,900 295,300 294,000 1,300 0.43%
19 -123,800 -7,400 79,900 48,000 3,300 6,300 -2,700 5,100 1,700 1,700 -1,100 10,700 323,500 323,000 500 0.15%
20 -140,700 -3,100 77,900 3,300 3,700 6,400 -3,000 5,100 1,700 1,800 -1,000 -47,900 283,000 283,000 0 -0.01%
21 -171,300 -2,100 14,800 30,500 4,700 7,500 -1,100 5,000 1,800 1,900 -900 -110,600 290,700 289,400 1,300 0.46%
22 -159,900 -1,600 9,900 43,800 5,500 7,600 2,000 5,100 1,900 1,900 -1,000 -84,900 271,800 271,700 0 0.01%
23 -155,200 -800 7,400 40,300 6,100 6,600 2,800 4,900 1,900 1,800 -1,100 -85,300 239,900 239,800 100 0.03%
24 -152,800 -1,600 54,100 65,700 6,200 7,400 1,300 4,800 1,900 1,500 -1,200 -15,700 335,300 332,200 3,100 0.93%
25 -155,900 -2,400 76,900 66,300 6,100 7,400 -1,800 4,700 1,900 1,400 -1,200 2,000 354,200 352,600 1,500 0.43%
26 -139,800 -8,000 116,000 102,400 5,300 6,800 -4,900 4,700 1,900 1,500 -900 84,100 413,800 412,900 800 0.20%
27 -133,300 -2,100 80,000 21,800 5,300 5,500 -7,800 4,700 1,800 1,700 -800 -39,900 321,400 304,600 16,800 5.36%
28 -127,200 -9,400 99,400 105,600 4,600 5,700 -8,000 4,900 1,800 1,700 -900 77,600 402,800 402,100 600 0.15%
29 -134,800 -7,100 94,300 53,700 4,400 6,200 -9,500 5,000 1,800 1,900 -900 13,000 351,600 349,600 2,000 0.56%
30 -147,200 -7,700 94,100 52,500 4,500 7,200 -10,400 5,000 1,800 1,900 -900 200 361,500 360,900 600 0.16%
31 -103,600 -13,800 85,600 87,400 3,400 6,000 -11,800 5,000 1,700 2,000 -900 58,800 368,700 366,600 2,100 0.56%
32 -104,700 -5,000 83,200 12,100 3,200 5,500 -12,000 4,900 1,700 2,100 -900 -10,800 281,500 280,600 900 0.33%
33 -91,300 10,300 78,100 64,700 2,600 4,500 -12,900 5,000 1,700 1,900 -800 41,400 321,800 320,200 1,600 0.50%
34 -79,800 -7,800 72,300 37,700 2,400 3,500 -12,900 4,600 1,600 1,800 -900 22,000 276,800 276,100 700 0.25%
35 -92,700 -4,800 76,600 8,200 2,500 3,800 -13,400 4,800 1,600 1,800 -900 -13,200 247,500 246,900 600 0.26%
36 -91,900 -5,300 61,200 21,300 2,600 3,600 -14,700 4,900 1,600 1,700 -900 -17,700 259,200 257,600 1,600 0.62%
37 -110,500 -5,800 39,800 46,800 2,800 5,200 -12,800 4,900 1,700 1,900 -900 -27,800 286,100 285,300 700 0.26%
38 -78,900 10,800 87,900 77,400 2,200 3,900 -12,700 5,000 1,600 1,700 -900 71,400 307,300 302,400 4,900 1.61%
39 -78,300 13,100 66,700 71,000 1,700 2,300 -14,000 4,900 1,600 1,700 -900 42,800 293,300 292,400 900 0.32%
40 -92,200 -5,900 68,900 10,000 1,900 2,700 -13,800 4,900 1,600 1,700 -900 -21,100 247,500 247,400 0 0.01%
41 -97,900 -7,500 65,900 38,300 1,900 3,500 -14,200 4,800 1,600 1,600 -900 -4,100 283,000 281,900 1,200 0.41%
42 -98,600 -6,800 20,500 43,400 2,000 3,900 -12,000 4,800 1,600 1,900 -900 -40,200 253,200 253,100 100 0.03%
43 -73,200 -14,500 81,500 73,400 1,400 2,900 -12,900 4,900 1,600 1,700 -900 64,000 293,900 292,200 1,700 0.58%
44 -78,800 15,000 68,000 63,600 1,100 2,500 -14,500 4,800 1,500 1,600 -900 33,100 285,200 284,400 800 0.28%
45 -91,600 10,100 69,300 27,100 1,300 3,400 -14,300 4,800 1,600 1,700 -900 -9,400 275,800 274,100 1,700 0.63%
46 -94,300 -6,000 65,400 8,700 1,400 5,100 -14,900 4,800 1,500 1,700 -900 -29,600 247,300 245,000 2,200 0.91%
47 -110,000 -8,000 29,000 47,700 1,700 6,600 -13,500 4,800 1,600 1,900 -900 -40,800 285,000 283,300 1,800 0.62%
Average -8,000 69,800 45,100 3,200 6,200 -6,200 5,000 1,600 1,800 -800 -4,700 0 308,600 307,100 1,600 0.51%




Projecte Groundwater Budget 2070 by Subbasin

Model Groundwater Drain Return  Flow from Deep Seawater Underflow from Underflow from Underflow Underflow Mountain front Underflow
Water Year |Extraction Flow streams Percolation Intrusion Monterey Eastside from Forebay from Langley recharge from Pajaro  From Storage

1 9,700 0 75,600 43,200 2,700 9,400 11,100 5,300 1,600 2,500 200 94,400|

2 12,800 0 78,000 149,100 2,700 9,400 11,800 5,400 1,600 2,600 200 100,500I

3 13,100 0 80,700 77,700 2,700 9,700 12,400 5,500 1,600 2,900 200 102,000
4 13,400 0 83,800 78,800 2,800 10,200 12,300 5,500 1,600 2,600 100 94,500|

5 13,900 0 51,700 50,100 3,400 12,200 12,700 5,500 1,600 2,500 100 133,300|

6 16,400 0 92,300 131,600 3,200 11,600 12,900 5,600 1,600 2,800 100 89,500|

7 17,900 0 80,200 107,200 2,800 10,900 12,200 5,500 1,600 2,700 200 90,200|
8 17,300 0 80,100 69,200 3,100 11,200 11,800 5,400 1,700 2,700 200 98,100I
9 14,300 0 70,500 29,900 3,900 12,000 11,800 5,500 1,700 2,500 100 105,800
10 12,600 0 5,900 39,600 4,700 12,100 12,400 5,500 1,700 2,600 100 128,600
11 16,800 0 104,200 143,300 4,500 12,900 13,300 5,700 1,700 2,700 100 91,600]
12 19,100 0 89,100 83,800 4,400 13,300 12,900 5,600 1,700 2,700 100 105,400
13 19,600 0 85,600 96,400 4,300 13,100 12,300 5,500 1,700 2,700 100 95,600}
14 18,900 0 87,900 69,800 4,600 13,700 12,500 5,500 1,700 2,700 100 103,700
15 21,000 0 82,300 101,100 4,000 11,900 11,500 5,300 1,700 2,700 100 84,700|
16 22,100 0 75,900 158,300 3,700 11,400 11,500 5,300 1,700 3,100 100 99,400I
17 20,000 0 83,800 65,200 4,200 13,400 12,600 5,500 1,800 3,200 100 111,800
18 20,800 0 83,500 51,600 4,400 12,300 12,200 5,400 1,800 2,700 100 100,500
19 22,100 0 81,900 89,400 3,900 11,600 11,700 5,400 1,800 2,700 100 92,900|
20 20,200 0 79,600 46,500 4,100 11,800 11,700 5,400 1,800 2,700 100 99,100I
21 21,400 0 16,200 53,200 5,000 12,800 13,000 5,400 2,000 2,700 100 159,000
22 21,300 0 10,600 51,700 5,800 13,000 14,000 5,400 2,000 2,800 100 145,100
23 18,500 0 7,800 44,300 6,300 12,500 14,100 5,300 2,000 2,600 100 126,400
24 19,600 0 54,800 78,300 6,600 13,800 13,800 5,200 2,000 2,500 100 138,500
25 21,700 0 77,800 87,400 6,600 14,400 13,100 5,200 2,000 2,600 100 123,300
26 24,200 0 117,700 138,400 6,100 14,400 11,900 5,200 2,000 2,700 100 91,100}
27 23,200 0 81,800 54,900 5,700 12,800 10,300 5,100 1,900 2,600 100 122,900
28 24,900 0 101,200 143,400 5,400 13,000 10,200 5,300 1,900 2,800 100 94,500|
29 26,200 0 96,300 97,300 5,100 13,400 10,000 5,400 1,900 2,800 100 92,900|
30 27,100 0 96,300 99,600 5,200 14,200 10,100 5,500 1,900 2,800 100 98,700|
31 27,300 0 88,300 128,600 4,400 12,400 8,900 5,400 1,900 2,900 100 88,500|
32 25,900 0 85,300 53,300 3,800 11,800 8,400 5,300 1,800 3,000 200 82,900|
33 25,300 0 80,600 103,200 3,500 11,100 7,600 5,300 1,800 2,700 100 80,700|
34 25,000 0 74,600 72,600 3,200 10,000 7,100 4,900 1,800 2,700 100 74,900|
35 22,200 0 78,600 44,300 3,100 10,100 6,900 5,100 1,800 2,600 100 72,800|
36 22,300 0 63,300 55,200 3,200 10,000 6,600 5,100 1,800 2,500 200 89,100I
37 23,000 0 41,500 74,800 3,400 11,100 7,300 5,100 1,800 2,700 100 115,300
38 24,700 0 90,000 104,800 3,100 9,800 6,900 5,200 1,800 2,700 100 58,400|
39 25,700 0 69,200 102,400 2,700 9,100 6,500 5,100 1,700 2,600 100 68,100|
40 23,600 0 71,000 46,900 2,600 9,300 6,700 5,100 1,800 2,500 200 77,900|
41 23,200 0 68,000 77,400 2,600 9,600 6,900 5,100 1,800 2,400 100 85,900I
42 23,600 0 22,400 67,100 2,600 9,400 7,200 5,000 1,800 2,700 100 111,300
43 25,400 0 83,500 99,400 2,400 8,700 7,200 5,100 1,700 2,700 100 57,500|
44 25,900 0 70,700 96,200 2,100 8,500 6,800 5,000 1,700 2,500 200 65,600|
45 25,000 0 71,600 66,700 2,200 9,000 6,900 5,000 1,700 2,600 200 85,100|
46 23,800 0 67,600 44,600 2,100 9,700 7,100 5,000 1,700 2,500 200 83,100I
47 23,800 0 31,000 75,800 2,500 10,700 7,800 5,100 1,800 2,700 100 123,800
Average 21,000 0 71,700 81,800 3,900 11,500 10,400 5,300 1,800 2,700 100 98,600]

Appendix - Inflows



Projected Groundwater Budget 2070 by Subbasin

2070 OUTFLOWS
Flowto Groundwater Underflowto Underflowto Underflowto Underflowto Underflowto Underflowto Underflow to
Model Water Year]Pumping Drain Flows Streams Evapotranspiration Ocean Monterey Eastside Forebay Langley Upland Areas Pajaro To Storage

1 141,100 3,500 1,400 45,700 500 3,100 13,600 300 100 800 600 44,600
2 134,500 19,800 3,100 49,500 1,100 3,500 13,300 300 100 1,000 700 147,600
3 139,800 11,500 2,200 52,000 900 3,300 12,800 300 100 900 700 83,500
4 141,700 10,700 2,000 50,200 900 3,300 13,200 300 100 900 700 80,700
5 161,500 4,000 1,700 42,100 500 3,200 13,800 300 100 800 800 56,900
6 143,500 14,000 1,800 43,300 900 3,700 12,700 300 100 1,000 800 144,400
7 135,600 15,700 2,400 45,600 1,000 3,800 12,900 300 100 900 700 110,500
8 137,500 7,400 2,000 47,000 700 3,500 13,100 300 100 900 800 84,400
9 142,200 2,300 1,700 43,300 400 3,200 13,600 300 100 800 1,000 46,200
10 161,000 1,400 700 17,300 200 3,000 12,700 300 100 800 1,000 27,500
11 154,700 10,500 1,500 38,000 800 4,100 12,700 300 100 1,300 1,000 170,500
12 160,600 8,500 1,900 46,900 800 4,200 14,100 300 100 1,000 1,000 97,400
13 151,900 9,000 2,000 44,600 700 4,200 14,200 300 100 1,000 1,000 107,700
14 160,800 6,500 1,700 47,100 600 4,200 14,600 300 100 900 900 80,200
15 131,300 11,800 2,000 39,400 900 4,400 14,300 300 100 900 900 118,300
16 138,400 23,800 3,800 47,100 1,200 4,700 13,800 300 100 1,000 900 156,100
17 171,300 8,500 2,100 54,500 700 4,300 13,900 300 100 900 900 63,000
18 152,000 4,400 1,900 44,400 500 4,800 14,100 300 100 900 1,000 69,600
19 145,900 7,400 2,000 41,300 600 5,300 14,300 300 100 1,000 1,200 103,600
20 160,900 3,100 1,700 43,200 400 5,400 14,700 400 100 900 1,100 51,100
21 192,800 2,100 1,400 22,700 300 5,300 14,000 400 100 800 1,000 48,400
22 181,200 1,600 600 7,900 300 5,400 12,100 300 100 900 1,100 60,200
23 173,700 800 400 4,000 200 5,900 11,200 400 100 800 1,200 41,000
24 172,400 1,600 700 12,600 400 6,400 12,500 400 100 1,000 1,300 122,800
25 177,600 2,400 900 21,100 400 7,000 14,900 500 100 1,200 1,300 125,300
26 164,000 8,000 1,600 36,100 800 7,600 16,800 500 100 1,200 1,000 175,100
27 156,500 2,100 1,800 33,100 400 7,300 18,100 400 100 900 900 83,000
28 152,200 9,400 1,800 37,800 900 7,300 18,200 400 100 1,000 1,000 172,100
29 161,000 7,100 2,000 43,600 700 7,300 19,600 400 100 900 1,000 105,900
30 174,300 7,700 2,100 47,000 700 7,000 20,500 500 100 900 1,000 99,000
31 130,900 13,800 2,700 41,200 1,000 6,500 20,700 400 100 1,000 1,100 147,400
32 130,600 5,000 2,000 41,200 600 6,300 20,400 400 100 800 1,000 72,100
33 116,500 10,300 2,500 38,500 900 6,600 20,500 300 100 900 1,000 122,100
34 104,800 7,800 2,300 34,900 800 6,500 19,900 300 100 800 1,000 96,900
35 114,900 4,800 2,100 36,100 600 6,300 20,400 300 200 800 1,000 59,500
36 114,300 5,300 2,100 33,900 600 6,300 21,400 300 100 800 1,000 71,400
37 133,500 5,800 1,700 27,900 600 5,900 20,100 300 200 800 1,000 87,500
38 103,600 10,800 2,100 27,400 900 5,900 19,600 200 200 1,000 1,000 129,800
39 104,000 13,100 2,500 31,400 900 6,800 20,500 200 200 900 1,000 110,800
40 115,800 5,900 2,100 36,900 600 6,600 20,500 300 200 800 1,000 56,700
41 121,100 7,500 2,200 39,000 700 6,100 21,200 300 200 800 1,000 81,800
42 122,200 6,800 2,000 23,700 700 5,400 19,200 200 200 800 1,000 71,100
43 98,700 14,500 2,000 26,000 1,000 5,900 20,100 200 200 1,000 1,000 121,600
44 104,700 15,000 2,700 32,600 1,000 6,000 21,300 200 200 900 1,000 98,800
45 116,500 10,100 2,300 39,500 900 5,600 21,200 300 200 800 1,000 75,700
46 118,100 6,000 2,200 35,900 600 4,500 22,000 300 200 800 1,000 53,500
47 133,800 8,000 2,000 28,100 700 4,100 21,300 200 200 800 1,000 83,000
Average|] 141,600 8,000 1,900 36,700 700 5,300 16,600 300 100 900 1,000 94,000

Appendix - Outflows



APPENDIX 7A
HYDROGRAPHS



HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 13S/02E-21Q01 180/400-Foot Aquifer Subbasin

(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-03F04

180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-12B02 180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-26H01 180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-27A01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-18C01 180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-30G08 180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 15S/03E-16M01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 15S/03E-17M01 180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-08H04
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-15D01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 17S/05E-06C02 180/400-Foot Aquifer Subbasin
(180-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 13S/02E-21N01
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 13S/02E-32A02 180/400-Foot Aquifer Subbasin
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-03F03 180/400-Foot Aquifer Subbasin
(400-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-08M02 180/400-Foot Aquifer Subbasin
(400-Foot Aquifer)
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180/400-Foot Aquifer Subbasin

HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-12B03

(400-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/02E-12Q01 180/400-Foot Aquifer Subbasin

(400-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 14S/03E-18C02
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 15S/03E-16F02 180/400-Foot Aquifer Subbasin

(400-Foot Aquifer)
60 P P 60
50 - . - = 50
o 40 = 40
= =
- 30 - - - = 30
ﬁ . . . -
n 20 = 20
g 10 . . - . = 10 N
| - S
1L ¢! C §
Q -10 - @ - 14 —-10 8
< Lk c o
- : : 0 "o - 2
W -20 - - - 20 g
w . . - = s
LL — <
= -30 - -30 5
- - EI
5 -40 = -40 2
< -50 ? @ . = 50 g
E . . . = £
d -60 . . . E -60 g
=70 = -70 %
-80 — T %I_I T T T §EL| T T 1 — T T T . T T T 'Iﬁl T T T 1 T T 1 -80 %
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 j
CALENDAR YEAR |55 i T g
EXPLANATION . 2
-eo- GROUNDWATER ELEVATION EI
O ESTIMATED ELEVATION g
—— LAND SURFACE %
WATER YEAR TYPE DESIGNATION (MCWRA) \ Multiple perforated 8
intervals between g
DRY -368.5 and -511.5 feet msl 3
|
DRY - NORMAL . é
NORMAL s Well Bott i
: ell Bottom g
WET - NORMAL -533.5feetmsl &
I WET




HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 16S/04E-08H03 180/400-Foot Aquifer Subbasin
(400-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 17S/05E-06C01 180/400-Foot Aquifer Subbasin

(400-Foot Aquifer)
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HYDROGRAPH OF MEASURED GROUNDWATER ELEVATION FOR 13S/02E-19Q03 180/400-Foot Aquifer Subbasin

(Deep Aquifer)
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APPENDIX 7B

MONITORING PROCEDURES FROM MCWRA CASGEM
MONITORING PLAN



4.0 Monitoring Procedures

This section addresses the various procedures and protocols involved in collecting, processing, and
reporting data from wells in the CASGEM network.

4.1 Monitoring Frequency and Timing

Nineteen (19) of the CASGEM wells are currently, and will continue to be, measured on a monthly
basis. The three (3) voluntary wells are also measured monthly. MCWRA will use the monthly
measurements from August and either January, February, or March to satisfy the biannual CASGEM
reporting criteria.

To determine the monthly distribution of seasonal high and low groundwater elevations, MCWRA
analyzed measurements from approximately 50 wells throughout the Salinas Valley Groundwater
Basin. This included wells in the 180/400 Foot Aquifer, East Side Aquifer, Forebay Aquifer, and
Upper Valley Aquifer. The measurements were collected during eight (8) different Water Years
(WY): WY 1985, representative of near normal conditions; WY 1991, representative of dry
conditions; and the six most recent Water Years, WY 2009 through WY 2014. MCWRA reports this
data on a quarterly basis; a sample report is included in Appendix B.

Based on this analysis of historical data, August is typically representative of seasonal low
conditions (Figure 10). A relaxation of groundwater levels, or seasonal high conditions, is evident
during the period from January to March (Figure 11). Data from these three months will be
evaluated and the highest groundwater elevation from that series will be submitted to the CASGEM
online submittal system. The month chosen to be representative of the seasonal high groundwater
conditions will be consistent across all data groups.

Nineteen (19) of the CASGEM wells are equipped with pressure transducers which collect depth to
water data on an hourly basis. This data will be synthesized so that biannual measurements
representing seasonal high and low conditions are available for CASGEM reporting. The
groundwater level measurement collected at noon on the fifteenth day of the month will be selected
and compared to other monthly data to ensure that it is a representative value. Data from the
month of August will be used to represent the seasonal low and a fall/winter measurement from
either January, February, or March will be used to represent the seasonal high; the same month will
be used as was selected based on monthly well measurements, as discussed above.

Four (4) of the wells in the CASGEM network are currently measured once per year, during the
period from November to January. Based on the recent analysis of seasonal groundwater highs, this
period will be shifted to cover the months from January through March. An additional measurement
event will be added during the month of August for these wells in order to also capture the seasonal
groundwater low.

Appendix C contains a summary of the frequency and timing of measurement of wells in the
CASGEM network. Any new wells that are brought into the CASGEM program will be monitored on a
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biannual basis, with data collection occurring on the same schedule as the other wells that are
measured twice a year.

4.2 Well Locations

The latitude and longitude of each well was collected using a handheld GPS unit, which has accuracy
to within one (1) meter. Coordinates for wells in the CASGEM network are shown in Appendix A.
Any wells incorporated into the CASGEM network in the future will be geographically located using
a similar method.

4.3 Reference Points

All of the wells that comprise the CASGEM network described herein are currently part of a
groundwater level monitoring program conducted by MCWRA. As part of the existing monitoring
programs, reference points (RP) have been established for all of the wells. To ensure consistency in
measuring depth to water, a description of each well’s RP is recorded in a field data collection
notebook. In many cases, photographs have also been taken of the RP. Reference point elevations
have been determined for all wells that are currently in a monitoring program; this data is listed in
Appendix A.

A reference point will be determined for any new wells that are brought into the CASGEM network.
Reference point elevations are determined using a digital elevation model from the United States
Geological Survey (USGS) with a cell size of 32 feet by 32 feet.
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Figure 11 - Distribution of Seasonal Low Groundwater Elevations by Month
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Distribution of Seasonal Low
Groundwater Elevations by Month

Notes

(1) Chart reflects data from the
folkowing subbasins of the Salinas
Waltey Groundwrater Basin: 180/400
Foot Aguifer, East Side Aquifer,
Forebay Aguifer, and Upper Valley
Aguiter.

[2) Water Years 1985, 1991, and
10092014 were used in this anabysis.
These years regresent near normal
conditions {8WYB5), dry conditions
(W91}, and the six most recent water
years.




4.4 Field Methods

Groundwater elevation data collected from wells in the CASGEM network is intended to reflect
static conditions. Best efforts will be made to ensure that wells have not recently been pumped
prior to collecting a data point. Depth to water measurements will be made using one or more of
the methods discussed in the following sections. Measurement methods described in the following
sections are based on the Department of Water Resources document Groundwater Elevation
Monitoring Guidelines (December 2010) with some alterations specific to wells in the monitored
basins/subbasins described in this Monitoring Plan.

4.4.1 Graduated steel tape
Prior to measurement:

e Ensure that the reference point on the well can be clearly determined. Check notes
in the field data collection notebook.

e Review the notes and comments for previous measurements in the field data
collection notebook to determine if there are any unique circumstances at this well.

e Take note of whether oil has previously been present at this well; this will be
recorded in the comments section of the data form.

Making a measurement:

e Use the previous depth to water measurement to estimate a length of tape that will
be needed.

e Lower the tape into the well, feeling for a change in the weight of the tape, which
typically indicates that either (a) the tape has reached the water surface or (b) the
tape is sticking to the side of the well casing.

e Continue lowering the tape into the well until the next whole foot mark is at the
reference point. This value on the tape should be recorded in the field data
collection notebook.

e Bring the tape to the surface and record the number of the wetted interval to the
nearest foot.

e I[f an oil layer is present, read the tape at the top of the oil mark to the nearest foot.
Note in the comments section of the data form that oil was present.

e Repeat this procedure a second time and note any differences in measurement in
the field data collection notebook.

4.4.2 Electric water level meter

This method of measurement employs a battery-powered water level meter and a small probe
attached to a ruled length of cable. Depth to water measurements collected using this equipment
are recorded to the nearest tenth of an inch. This instrument is sometimes referred to as a
“sounder”.

CASGEM Monitoring Plan
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Prior to measurement:

o Review the field data sheet for the well and note whether oil has been present at this
well in the past. The electric water level meter should not be used in wells where oil
is present.

e Ensure that the reference point on the well can be clearly determined. Check notes
in the field data collection notebook.

o Confirm that the water level meter is functioning and is turned on so that the
beeping indicator will operate properly.

Making a measurement:

e Review previous depth to water measurements for the well to estimate the length of
tape that will be needed.

e Lower the electrode into the well until the indicator sounds, showing the probe is in
contact with the water surface.

e Place the tape against the reference point and read the depth to water to the nearest
0.1 foot. Record this value on the field data sheet.

e Make a second measurement and note any differences in measurement in the field
data collection notebook.

4.4.3 Sonic water level meter

This meter uses sound waves to measure the depth to water in a well. The meter must be adjusted
to the air temperature outside the well; there is a card with reference temperatures in the case with
the sonic meter.

Making a measurement:

e Insert the meter probe into the access port and push the power-on switch. Record
the depth from the readout.
e Record the depth to water measurement in the field data collection notebook.

4.4.4 Pressure transducer

Automated water-level measurements are made with a pressure transducer attached to a data
logger. Pressure transducers are lowered to a depth below the water level in the well and fastened
to the well head at a reference point. Data points are logged on an hourly basis. MCWRA uses
factory-calibrated, vented pressure transducers (Appendix D). MCWRA staff collects the pressure
transducer data once per quarter. During the data collection process, data loggers are stopped, and
the data is downloaded onto a laptop, and then the data logger is reactivated and scheduled to
begin collecting data again on the next hour. Upon return from the field, data is processed and
reviewed for errors.
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4.5 Data Collection, Processing, and Reporting

Following completion of all fieldwork, data is transcribed from field data sheets and checked for
errors before being loaded into MCWRA'’s Oracle platform database. All data will be stored in the
MCWRA database before being uploaded to the CASGEM website. Submittal of data to the CASGEM
website will occur at a minimum of twice per year, no later than January 1 and July 1, per DWR

CASGEM program guidelines.

Bi-annual submittal of data to the CASGEM website will include the following for each well in the
CASGEM network, as described in the DWR document CASGEM Procedures for Monitoring Entity

Reporting:

The following information will also be submitted to the CASGEM online system, as it is required by

Well identification number

Measurement date

Reference point and land surface elevation, in feet, using NAVD88 vertical datum
Depth to water, in feet

Method of measuring water depth

Measurement quality codes

Measuring agency identification

Comments about measurement, if applicable

DWR unless otherwise noted:

Monitoring Entity name, address, telephone number, contact person name and

email address, and any other relevant contact information

Groundwater basins being monitored (both entire and partial basins)

State Well Identification number (recommended)

Decimal latitude/longitude coordinates of well (NAD83)

Groundwater basin or subbasin

Reference point elevation of the well, in feet, using NAVD88 vertical datum
Elevation of land surface datum at the well, in fee, using NAVD88 vertical datum
Use of well

Well completion type (e.g. single well, nested well, or multi-completion well)
Depth of screened interval(s) and total depth of well, in feet, if available
Well Completion Report number (DWR Form 188), if available
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1.3 DISTRIBUTION LIST

The following is a list of organizations and persons who will receive copies of the approved QA
Project Plan and any subsequent revisions:

Monterey County Water Rescources Agency (Agency)
P.Q. Box 930
Salinas, CA 93902

Elizabeth Krafi

Project Manager

(831} 755-4880)

kraffteagiico monterey ca us

Kathleen Thomasberg

Project QAfTask Manager

{831) 755-4860
thomasbergk@co. menterey.ca.us

Manuel Saavedra

Hydrelogist! Team Lead

{831) 755-4860
saavedram@@co.monterey_ca. us

Carla James

YWyater Resources Technician/ Field Sampler
(831) 7H5-4880

JamesCR@co monterey ca us

Tamara Voss

Water Resources Technician/ Field Sampler
(831} 755-4860

vossli@eco.monterey.ca.us

U.S. Environmental Protection Agency, Region 9
75 Hawdhorne Street
San Francisco, CA 94105-3901

Eugenia McNaughton, Ph,D,
A Program Manager
(415 972-1111

Carolyn Yale
Frojact Officer
{415) 972.3482

Mark Kutnink
Chemist
{415} 972-3801
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Monteray County Consclidated Chemistry Laboratory (CCL)
1270 Natividad Road, Room A15
Salinas, CA 93906

Germain Guibert
Laboratory Directar
{831) 755-4516

1.4 PROJECT/TASK CRGANIZATION

The organizalion responsible for overseeing this ground water manitaring program is the
Monterey County Water Resources Agency {Agency). This project is funded through a grant
from the Environmental Protection Agency (EPA), under the authority of Seclion §104 {bi(3) of
the Clean Waler Act. This project falls under the Monitoring and Assessment funding category.
The Manterey County Health Department's Consalidated Chemistry Laboratory is a California
state certified laboratory that will perform the chemical analyses for this ground water monitoring
program. The |aboeratory will use standard analytical methods.

The roles and responsibilities of those involved in the implementation of the ground water
monttoring program are described below. An organizational chart for the program is shown
below.

Preject Manager is the respaonsible official who will oversee the preparation of grants and the
fiscal management of the project.

Project QA Manager is in charge of establishing the QA/QC protocols found in the QAPP as part
of the sampling and analysis procedures, The QA Manager will also review and assess all
analylical data from the contract laboratory and will be the liaison regarding data quality issues
ahd concerns. She may stop all actions, including those conducted by the contract labaoratory
and will be responsible for ensuring that any amended versions of the QAPP are distributed to
the organizations and individuals listed in Section 1.3.

Froject Task Manager will syersee the ground water monitoring program. She will ensure that
all QAPP protocols are followed and will oversee the writing and revisions of the QAPP. Since
the Agency’s Water Quality Department is not large, the Project Task Manager will function in
the dual role of Task Manager and QA Manager.

HydrelogistTeam | ead will be responsible for coordinating with the Water Resources
Technicians! Field Samplers to review field and analytical requirements, documentation, and
sampling schedules.

Waler Resources Technicians/Field Samplers will be responsihle for sample collection and
carnrmunication with the contract [aboratory regarding the sampling shipment schedule. They
are also responsible for writing the QAPP.
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1.5 PROBLEM DEFINITION/BACKGROUND

1.5. 1 Background

The Monterey County YWater Resources Agency's (Agency) mission is to manage, protest, and
enhance the quantity and quality of water for present and future generations of Monterey County
{County). Maonterey County, located along the California Central Goast. covers 3.322 sguare miles
(8604 km*) and has a resident population of 424 842 (Fact Finder. 2007). The County supports a
$3.4 billton agricultural industry (Ag Commission, 2006) and a $1.75 hillion tourism industry {EPA
Grant RO#03-238). The primary land use within the Salinas Valley is agricultural. Since the 1840's,
irfigated acreage within the valley bas increased substantially, Coastal regions of California are
subject o rapid urbanization, and the milder coastal climate supports year-round intensive cultivation
of many high-value crops {Hunt et al, 2003). As agricultural and urban areas have expanded, 50
have the water neads of the Gounty (EFA Grant R9#03-238).

The Agency uses a network of wells to monitor ground water conditions in the Salinas Valley Ground
Water Basin (Basin} {Geomaltrix, 2001}, The Basin is situated entirely within the County {(EPA Grant
RO#03-238). The Salinas Valley is surrounded by the Gabilan and Diablo Ranges on the east, by
the Sierra de Salinas and Santa Lucia Range on the west. and is drained by the Salinas River,
which empties into Monterey Bay in the north (DWR 1348a) {Fig 1). Four subareas based on
differences in local hydrogeclogy and recharge have been identified (White Paper, 1395; DWER,
2003). These are known as the Pressure, East Side, Forebay, and Upper Valley subareas (Fig 2).
These subareas are hydrologically and hydrauiically connected (EPA Grant RS#03-238); all
information cellected to date indicates there are ne barriers to the horizontal flow {of ground water)
between these subareas (White Paper, 1995). The "houndaries” between these subareas have
been identified as zones of transition between different depositional environments in past millennia
{WWhite Paper, 1805).

The primary surface water features overlying and influencing the Basin's hydrology are the Salinas
River and its tributaries, the Nacimiento and San Antonio reservairs, and the Monterey Bay (EPA
Grant R9#03-238). The Salinas River extends approximately 120 miles from the river's headwaters
ih San Luis Obispo County, near Santa Margarita, and flows north/northwest and discharges intg the
Manterey Bay Mational Marine Sancluary near Moss Landing in Manterey County (EPA Grant
RS#03-238). The Nacimiento and San Antonio reservoirs, located in the upper watershed, serve as
storage and flood control for the Basin.

Ground water recharge in Salinas Valley is principally from infiltration from the Salinas River. Arroyo
Seco Cone, and to a much |esser extent, from deep percolation of rainfall {White Faper, 1895}
Deep percolation of applied irrigation water is the second largest compaonent of the ground water
budget, but because it represents recirculation of existing ground water rather than an inflow of
‘new” water, it is not considered a source of recharge (White Paper, 1995). Nitrate contamination of
ground water poses a significant threat to the beneficial use of ground water for drinking water and
for some agricultural water uses (White Paper, 1995). Nitrate concentrations exceed drinking water
standards in some parts of the Basin (MCWRA. 1997). The principal source of nitrates to ground
water is almost certainly excess fertilizer that is leached by rainfall and applied irrigation water
{White Paper, 1885).

Seawater intrusion is ancther source of inflow to the Basin, but because it is not usable freshwater it
is also excluded as a source of recharge (White Paper. 1995). Historically, ground water flowed
from subareas to the seuth and east through the (Pressure) and seaward to discharge zones in the
walls of the submaring canyon in Monterey Bay (Durbin &t al 1878; Greene 1970). Within the
Pressure subarea, due to the impemeable nature of the clay aquitard above the 130-Foot Aguifer,

-9.




Manterey County Water Resourges agency
EFA RO#03-238
A-07084701-0
2 Aurgust 2007
recharge from precipitation, agricultural return flows, or river flow is nil {OWR, 2003}, instead,
recharge is frorm underflow criginating in Upper Valley areas such as the Arroyo Seco Cone and
Salinas River bed or the East Side subarea, and mora recantly, from seawalter intrusion {CWR,
2003). Heayy pumping of the Pressure-180 Foot and Prassure-400 Foot aguifers has caused
significant seawater intrusion into both of these aguifers, which was first documented in the1930's
(DWR 15946a}). Ground water flow in the northernmost area of the Pressure subarea has been
directed from the Monterey Bay inland since this time (DWR, 2003). With increased pumping in the
East Side subarea since the 1970s, ground water flow is dominantly northeast in the Pressure's
central and southern locations (DWR, 20033

Dechmng ground water levels in the Fressure and East Side subareas, Basin overdraft. ground
waler contarmination, including nitrate and seawater intrusion are serious concerns far the Agency,
(EPA Grant RS#03-238})

1.5.2 Program Qbjoctives

The Agency is charged with management of the Basin's ground water resources. Much of the
Agency's nvestigative work pertaining to the eccurrence and use of ground water is to identify the
guality, quantity, and temporal trends of ground water resources within the County. A netwaork, of
monitoring wells provides the information needed to manage and protect ground water resources
and sustain beneficial uses, |n order for the Agency to develop projects to mitigate problems. such
as seawater intrusion, local ground water overdraft, and high nitrate concentrations. the Agency
must first implement an effective and accurate monitoring program to identify the extent of the
potential prablem.

The Ground Water Qualily Monitering Objectives are:

-continued monitoring of the ambient ground water quality, including general minerals
-continued monitering of coastal aquifers (including Pressure Deep Agquifer) far detection of
advancing seawater intrusion

-continued monitering to determine distribution of conductivity in ground water

-continued monitoring to determine distribution of nitrate in ground water and identification of
problem areas

Ambient ground water qualily will be used to establish a cohesive and succinct Water Quality
Management Plan in accordance to the work begun under EPA-l and continued under EPA-Il. For
the purposes of this QAPP, the EPA-I grant has funded the Agency to devefop this QAPP. The EPA-
Il grant is funding the Agency to implement the sampling described in the QAPP,

1.5.2 Program Goals

The ground water monitaring objectives in the Salinas Valley will be met by the goal of sampling all
344 wells located throughout the four subareas within the Salinas Valley Ground Water Basin,
during the 2007 summer field season.

The ground water manitoring ohjectives alung the coast, specifically logated within the Pressure
subarea will be met by the geal of sampling all 35 manitoring wells, during the 2007 summer figld
$28as0n,

The Agency's overarching goal for this program is the continued monitering of the Basin's ambient
ground water for use in the management of this important resource, and rot for the purpose of
regulatory control.

= [0-
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1.6 PRGJECT/TASK DESCRIPTION
1.68.1 Work Statermen! and Froduced Frodircts

The Salinas Valley Ground Water monitoring will sarmple 344 wells located throughout the Salinas
Valley Ground Water Basin for ten constituents (Table 1), Each well will be sampled once. Samples
will be collected during the 2007 summer agricultural growing season and analyzed for a complete
mineral panel. The Coastal Greund Water monitoring will sample 85 wells located within the area of
historic seawater intrusion. Each well in the Coastal Program will be sampled once a month during
the agricultural growing season. The first month's sample will be analyzed for complete mineral
panel and the two remaining samphng events will by analyzed for partial minaral panel (three
constituents) (Table 1) Al water monitoring samples will be delivered the same day as collected to
the contract laboratory for analysis.

All ground water sampling locations are accessible using a 4-wheel drive vehicle, All samples will
be colected as a grab sample. All sampling locations will be recorded using global pasitioning
system (GP'S) equipment, and digital pictures will be taken at each site.

After laboratory analysis and data validation is completed, a technical memorandum (EPA I, XP-
86995301 Task 2 Water Quality Assessment) will be wntten and submitted to US EPA. The
technical memorandum, EPA ||, XP-S6995301 Task 2 Water Quality Assessment, will include result
tables for chloride, nitrate, and specific conductivity, and maps of chloride, nitrate, and specific
conductivity gradient contours.

1.6.2 Constituents fo be monitored and measurement techniques

Samples will be sent to an off-site laboratory for analysis. Ground water samples will be analyzed
for either compilete or partial mineral panels. A complete mineral pane! includes calcium, cation-
anion balance. chloride, conductivity, magnesium, nitrate. pH. potassium, sodium, sulfate, and total
alkalinity. A parlial mineral panel consists of chloride, conductivity, and nitrate.

Sample analysis will be preformed at the Monterey County Consolidated Chamistry Laboratory
{CCL). which)s part of the Environmental Health Department. Listed below is the laboratory's
contacl information angd ELAP Cerlification number.

LaborarnfifWémé " " Contact information Abbreviation
Manterey County Consolidaked 1270 Matividad Foad coL
Chemistry Laboratory Salinas, Lo 93900
ELAF Cedification Mo 1335 Phone: 831-755-4516

Fax: 831-755-4652
http: M. co.monterey .ca.ushealth
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1.6.3 Project Schedule

The proposed proiect schedule is summarized below.

Prior to Sample
Collection
Januany 2005 -
January 2007
15 January, 2007

22 March, 2007

D Develop projedt strategy

: Submit Oraf QA Project Plan

: Heceive review commenls on 04 Project Plan fiam LS
EP&

B July 2007
13 July, 2007
20 July. 2007

Sample Coflection

Aot 2007 -
September 2007
August 2007 -
September 2007

Fost Sample
Coflection
Movernber 2007

1-15 Decembear, 2007
15 Decembed, 20H17

15 - 31 December,
2007
January 2008

March 2003

: Submit Orah Final QA& Project Plan
: Qbtain Q8 Project Plan approval (1o begin fieldwork)

: Submit Final G4 Project Plan (signatory copy) EPA

ROAN3- 238, X-97904701-0

: Coastal Ground Water {each well 3, once per manth)

. Salinas Valley Ground Water feach well 1x)

o Compile zif remaining laberalory analyses reports
. Bvalvate laboratory data lar QARG requirements
: Copy of analybical results send towell ownen pedatons

Caummanze and labulate data

» White Techmcal Memarandum (EFA 1, XP-08395301

Task 2 Waler Qualty Azzessment)

! Subrmit Technical Memorandum (EPA |1, XP-06855301

Task 2 Water Quality Assessment’ 1o US EPA

1.6.4 Gepgraphical Setting

The Salinas Ground Water Basin encompasseas approximately 537 5 square miles (1,392 km®), The
regional ground water flow is to the northwest. Seawater intrusion is a result of coastal pumping
{Figure 3}. Ground water pumping can dramatically impact localized coastal ground water flow.

1.6.5 Constraints

Ground water samples must be taken from the well while the pump is operating to ensure that the
sample is representative of the aquifer and not standing water within the well casing. The Agency
wants to measure the water quality when the squifers are stressed due to pumping. For this reason
the 2007 field sampling season will coincide with the agricultural irrigation season.
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1.7 DATA QUALITY OBJECTIVES FOR MEASUREMENT DATA

This section describes Ihe data objectives of the project and defines the measurement performance
criteria deemed necessary to meet those abjectives.

1. 7.1 Objectives and Frojact Decisions

In Monterey County the Salinas Valley and Coastal Ground Water ambient monitaring programs are
desigred to charactenze the ground water quality conditions of the Basin. All data generated from
the sampling program in this project are tabulated as they have been over the many years of the
pragram. Data generated from these monitaring activities allows the Agency to track changes in
ground water quality over time and to assess potential impacts to ground water in the Basin. Water
resource management and policy dacisions may follow based on maps and tabulated data
generated as a part of this project {programy.

For the coastal ground water sampling program, the general mineral data are evaluated to
determing if seawaler intrusion is progressing landward as indicated by increasing well chioride
values. The chleride values for all wells are evaluated, and then the 500mg/L chigride isochlor
contours are mapped far the tvo coastal aquifers, When the maps are published, the information
generated by MCWRA staff and approved by the MCWRA Board of Directors. is posted and passed
on to Monterey County departments, regional government regulatory agencies, and public / private
entities wia the MCWRA web page. presentations, public meetings, and networking.

Monterey County departments such as the Flanning Department and Health Department utilize the
advancement of seawater as it relates to potable water and public health, while the agricultural
community becomes aware of the proximity of their wells to the intrusion advancement, and the
possible need for funds to drill new, deeper, wells and destroy the older high nitrate wells. Actions
by regulaters, depending on the entity, are related to prioritization of Regional Watershed and Water
Quality Action Plans, and the associated success of MCWRA capital projects to halt seawater
intrusion as governed by the State Water Resources Control Board adjudication process.

Actions by the MCWRA after the landward advancement of seawater have been ongoing far many
years. Aclions include consideration of more stringent Monterey County well drilling ordinances for
assuring the continued prevention of cross-aguifer contamination in the coastal Salinas Valley,
"Zone 6 Driffing Standards”, Aprit 19, 1988 the development and implementation of the Monterey
County Recycling Projects. a tertiary treatment plant and treated water distribution systam, to help
further reduce agricultural pumping in the coastal Salinas Valley for halting seawater intrusion; and
future use of these data will be utilized by the newly established Seaside VWatermaster for
comparison to and the development of the Monterey Peninsula seawater intrusicn front.

For the Salinas Valley ¢eneral mineral ground water sampling pragram, nitrate data tabulation and
map representation has been the focus of the MCWRA for many years. All results over the
laboratory’s practical quantitative limit generated from this program are tabulated to evaluate the
rmimimum, maximum, median, and mean value of nitrate as NQ, in mg/L. for each of the Salinas
Valley Hydrogeolegic Subareas.

For the Salinas Valley monitaring pragram. the Agency sends the general mineral testing results,
including nitrate, to the well owners/growers who operate the wells sampled. Also, in this
transmitlal, the well operalors are also provided with a conversion sheet of the nitrate concentration
from mgrl nitrate as NO: to pounds of nitrate per acre inch of waler, agricultural terms. If a nitrate
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value in ground seurce water is elevated, then that growers can incorporate this avaifahle nitrate into
lheir fertilizer crop scheduling. This is a method for growers to reduce applied nitrate to crops, while
maintaining maximum crop productivity.

And, as with the Goastal monitaring program, the tabulated and mapped Salinas Valley nitrate data
are posted and passed an {0 Monterey County deparments. regional government regulatory
agencigs, and public / private entities via the MCWRA web page.

The MCWRA uses the well nitrate data during the technical wall application review process.
Monterey Gounty Health Depariment (Heatlh Department) issues well permits after the Agency
provides a technical review of well applications for new, abandoned, or repaired wells. The well
application proposal is evaluated with other well construction and water quality wilthin 2 one miles
radius of the new well and represented on 2 map, Agency staff makes qualitative recommendations
to the Health Department on the new well's sanitary seal basad on other well seals, the perforated
intervals, and the nitrate values of wells in the area. The final decision far the well construclion is
made by the Health Department after the well drilling progresses.

Actions taken by the MCWRA are conditional. If extreme nitrate values are observed in agricultural
production wells. then re-sampling of the wells may take place to confirm the elevated
concentrations and may lead {o increased sampling points for wells in the same vicinity and with the
same well design. Continued increases in Salinas Valley ground water nitrate values could lead to
special nitrate investigations on movement of nitrate in ground water and also cutreach to the public
on the reduction of nitrate to the environment,

1.7.2 Action Limifs/l evels

3ince the overarching goal for this project is the continued monitoring of ambient ground water, the
Agency has set no specific water quality standards. As a result, the laboratory's practical
quantitation limits (PQL} will serve as the Project Action Levels (PALs). Table 1 provides a listing of
the parameter to be sampled and a summary of the laboratory's method detection limit, those
minimum concentrations that can be detected above the instrumental background/baseline signal
noise. Table 1 also provides the PQL, lowest calibration standard and PALs required by the Agency
for the QAPF. The guality limits listed are deemed acceptable by the Agency to meet the project
objectives.

1.7.3 Measurement Performance Criteria

The objective of data collection for this Monitaring Project is to produce data that represent the in
sfiu conditions of the ground water. This objective will be achieved by using accepted standard
methods for water colleclion and analysis and defining data quality indicatars (DQIs) for each
analytical parameter. The DQls include accuracy, precision, comparability, sensitivily,
completeness, and representativeness and are defined below and presented in Table 2. Some
DQIs will be assessed quantitatively, while others will be quaiitatively assessed. Example
calculations have been provided for quantitative assessments and appropriate guality control {2C)
samples have been identified. Laboratory Data Qualily Objectives are given in Table 3.

Acecuracy. or hias, is a measure of how close a result is to the expecled value of the target analyte
in @ sample. Accuracy will be determined by the analysis of certified reference materials and matrix
spikes. where the results can be compared with an expected value and expressed as %recovery.
This is an assessment of laboratary analytical methads. For Laboratory Contrel Sarmples (LCS), it
will be expressed as “%recovery by the foilowing eguation:
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YRecovery = X x 100
T

where,
X = Measured concentration
T = True spiked concentration

or, for Matrix Spike (MS) samples, by the following equatian:

%Recovery = (B - A) x 100
T

where,
B = Measured concentration of spiked sample
A = Measured concentration of unspiked sample
T = True spiked concentration

The frequency of the LCS and MS samples associated with the analytical parameters will be 5%.
M3 and MSD samples will ba spiked at 3-10 times the native sample concentration.

Accuracyibias as related to contamination involves both field and labaratory components. Field
blanks will be collected at a frequency of 5%. Laboratory blanks will be prepared and analyzed at a
one per batch or 5% frequency.

Precision is concerned with the ability to quantitatively repeat results. To demonstrate the precision
of a method or instrument, held duplicates will be collected. analyzed, and their results compared.
Precision is expressed as relative percent difference (RPD) by the following equation:

RPD (%) = X, =X x 100
(X, + Xah /2

where,
X1 = Qriginal sample concentration
X, = Duplicate sample concentration
X1 — X = Absolute value of X, — X,

Field duplicates will be collecled at a frequency of 10% for the first two sampling events. f the
eriterion of <25% RPD is met, then the remaining field duplicates will be collected at a 5% frequency.
Laboratory duplicates will be prepared and analyzed at a one per batch or 5% frequency.

Comparability of the data can be defined as the similarity of data generated by different monitoring
programs. Comparability helps to measure the scientific coherence and validity of a project. This
objective is addressed primarily by using stancfard sampling and anaiytical procedures. Additionally.
comparability of analytical data is addressed by result comparison of certified reference materials.

Seansitivity of the analytical instrument or mathad is the ability to detect and guantify an analylical
parameter at the concentration level of interest, Sensitivity can be evaluated by method or
instrument detection [imit studies {(MDL and IDL) or calculated practical guantitative imits {PQL) and
method report limits {MRL).
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Completeness is a measure of the amount of successiully collected and validated data relative to
the amount of data planned to be collected for the project. Project completeneass s typically based
on the percentage of the data needed for the program or study to reach statistically valid
conclusions. Because the SVIWMP is a monitoring program, data that are not successfully collected
far a specific sample event or site can typically be recollected at a later sampling event. Far this
reason, most of the data planned for collection can not be considered statistically ¢ritical, and it is
difficult to set a meaningful objective for data completeness. However, some reasonable objectives
far the data are desirable, if anly to measure the effectiveness of the Maonitoring Program.
YeCompleteness will be expressed by the following eguation:

“%Complgteness = N x 100
T

where,
N = Number of usahle results
T = Total number of samples planned to be collecled

A completeness goal of 20% has been set for the ground water monitoring program.

Representativeness can be defined as the degree to which the environmental data generated by
the monitering program accurately and precisely represent actual environmental conditions. This
objective is addressed by the overall design of the monitoring program. Specifically. assuring the
representaliveness of the data is addressed primarily by selecting appropriate locations, methods,
times, and frequencies of sampling for each environmental parameter, and by maintaining the
integrity of the sample after collection. Representativenesss judges how well a single sample can
describe the conditions of an entire sample population. Accurate, arlifact-free sampling procedures
and appropriate sample homaogenization achieve representativenass.

1.8 TRAINING REQUIREMENTS/CERTIFICATION
1.8.1 Traithng of Field Personnel

A specialized training requirement for this project is for the use of Global Positioning Systems (GPS)
Technology, Training in the use of handheld GPS units and software will be performed on an
individual basis between the trainer and the traines. Training will be provided by staff experienced in
the use of GPS and Geographic Information Systems {GIS).

Field personnel will also be given initial instructions prior to the beginning of sample collection
activities. These initial instructions will help familiarize the field personnel with sampte collection
containers, sample handling technigues, chain-of-custady forms, and sample ransport. New field
personnel will be accompanied by a trainer in the fizld as part of the initial instructions. All field
samgplers have completed a four-haur training session in the field. Training included confirmation of
the well ID electrical meter tag number and MCWRA tag number. recognizing the appropriate
sampling port, sample collection technique, proper handling of the sample during transponation to
the lab, and accurate completian of the chain-cf-custady farms. The completion of field training
session has been documented in the Agency's personngl files.

All field personnel will follow sample collection proceduras from accepted methods for the collection
of ground water. Sample collection will follow protocols in accordance with recommended guidelines
established by the U 5. Geological Survey (USGS) for ground water collection as described inthe
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Mational Fiald Manual far the Collection of Water-Quality Data, U.S. Geological Survey, Technigues

of Water-Resources Investigations, Book 9 Chapters A1-A9. Field personnel will be familiar with
the above-mentioned document,

Field personnel will also read and be familiar with this Quality Assurance Project Plan (QAPP) prior
to beginning any sample collection aclivities.

1.8.2  Training of Laboratory Persannef

No specialized training of laboratory personnel is required for this project. The ground water
constituents to be analyzed by the laboratory are routine and do not require additional experlise, In
addition, the laboratory's QA plan notes that analysts ‘must conduct sufficient preliminary tests using
lhe methodology and typical samples to demonstrate competence in the use of the measurement
procedure’.

1.8.3 GP3 Training Documemation

Bocumentation of field personnel training for GPS includes: the name of the staff member being
trained, the training date, the name of the trainer (instructor), and a checklist of satisfactory
completion of each step. These training recards are stored inside a monitoning binder and filed in
the Agency's Water Quality Section. A sample GPS training record is attached in Appendix A,

Training documentation of laboratory personnel for routine methads is kept on file at the
Consolidated Chemistry Laboratery (CCL). The CCL has written a policy regarding laboratory
personnel training in their lab QA plan.

1.9 DOCUMENTATIOM AND RECORDS
1.9.1 QA Project Plan Distribufion

The MCWRA Hydrologist/ Tearn Lead will safeguard the originat QAPP and any subsequent
revisions (both hard and electronic), plus keep a record of the distribution list in order to send out
amendments to the QAPP and retrieve any obsolete versions (from the individuals listed earlier in
section 1.3).

1.9.2 Freld Documerdation and Records

All field documentation generated by the sampling program will be kept on file in the Water Quality
Section of the Agency. Field docurmentation includes field sheets, chain of custody (COC) forms,
photographs, and labels {see Appendix B for examples of each).

1.89.2. 1 Frald Sheels

Field sheets are used to aid in the identification of each ground water source (well). The field sheets
list the name of each well (as assignead by the well owner) and the State Well Number, The figld
sheels also contain a section that describes who the sampler should contact in order to have a well
turned on, where 1o find the sample perl, ele. The sampler is responsible for recording the sample
date and time on the field sheet. Site observations should be written in the comments section of the
tield sheet. and initialed by the sampler. Site observations may include information such as detaited
directions to the well location, changes to the electrical meter tag number, and the owner contact
name and phone number, Field sheels also contain PG&E electrical meter numbers, which can be
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Field sheets are double-checked by the sampler for completeness and accuracy while still in the
field. The sampler should look for: incomplete andfor missing datafomissions, incarrect or invalid
information, and clarity problems. Any discrepancies should be cleared up before the sampler
leaves the field. Data that has been entered by one field sampler will be reviewed by a different fiefd
sampler o verify that no transcription errors have occurred. These dala enfry reviews will take place
at lzast weekiy.

Qriginal field sheets are categorized {according to Coastal wells or Salinas Valley wells) inside
binders which are kept in the Water Quality Section at the Agency for a period of 10 years. After
such time, the copies are fransferred to the Monterey County Record Retention Center and archived
for a pericd of 5 years,

Data cellected on field sheets wili alse be recorded alecironically and stored in an Access database
inside a shared network drive that is backed-up on a daily basis. These electronic records will be
retained permaneantly.

1.8.2.2 Chain Of Custody ({COC) Forms

Chain-of-custady (COC) forms will be provided by the Consclidated Chemistry Laboratory and filled
aul while the sampler is in the field. The COC will accompany the samples at all times in erder to
insure the custodial integrity of the samples. A sample is considered to be in custody if it is: in
someone’s physical possession, in someone's view, locked up, or secured in an area that is
restricled to authorized personnel.

Care should be taken to protect the COC from physical damage (i.e., water, wind, ete). The COC
will have the following information:

«  Client Code

» Clignt Hame

s+ Client Addmess

« Client Phone Number

* Client Fax Number

Feporl Attention

Sampler Name

Collection Date

Collection Time

Sample Site (identified by state well identification number) or QC sample {if appropriate}
Sample Type (all of the samples in this project will be grab samples)
Matrix {all of the samples in this project will be ground water samplas)
* Analyses Requested

" & ¥ & 3

Upon relinquishing lhe sample(s) to the Consolidated Chemistry Laboratory, the sampler will sign
and date the COC form. Lab personnel will then receive the sampleis). mark the date and time
received. assign unigue lab identification numbers {lab 1Ds) to each samgple, and sign the COC form.
The signed COC form is then photocopied: the fab keeps the original, and a copy is given to the
sampler.

Hard copies of COG forms are categorized {Coastal wells or Salinas Valley wells) inside binders
which are kept in the Water Quality Section at the Agency for a period of 10 years. AHer such time,
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the copies are transferred to the Monterey County Record Retention Center and archived for a

penod of 5 years.

Electronic COC information is also stored in an Access database inside 3 shared network drive that
is backed-up on a daily basis. These elecironic records will be retained permanently.

1.8.2.3 Photographs

The Agency maintains a photo catalog which contains photographs of the Coastal well site locations.
The photo catalog is carried inte the field to assist with the identification of each well, If there are
significant changes to the appearance of the well site, then staff will take a new digital photo. The
old photo in the cataleg will then be replaced with a copy of the new phote, Photographs will be
taken of the Salinas Valley weils afler confirming the correct well location of each.

Two photographs of each well location will be taken using a high resolution digital camera. Cne
photograph will be from a distance of 100 ft. or more to aid in the identification of the correct site
location. The second photograph will be a close up of the well and purmp head, which will be used to
verify location of the correct sampling port. Printed hard copies of these two photographs for each
well will be kept in the photo log book and |abeled with the state well identification number as listed
an the field sheets,

Photographs will serve to help verify information entered into the field sheets. Pholographs are
stored in an eleclronic database and labeled according to site number and date last phatographed.
Previous photos will be archived electranically for retrieval purposes if the need arises.

1.8. 241 ahels

Labels for each sample site are pre-printed on Avery (size 5163) sheets (10 labels per sheet).
Indelible ink will be used on the labeis and clear packing tape will be applied over the label to
prevent it from coming ol if it gets wet. Each |abel will have the following information:

+  Sample Site (pre-printed)

+  Collection Date {to be filled out in the fiald)

= Collection Time {to be filled out in the field)

« Analyses Requested (complete or partial mineral panel)

s Sampler Name {to be filled out in the figld)

« Comments {if any)

The sample site name {state well identification number) will serve as the unigue identifier for each
sample {e.g. 145/02E-08M02}. When the samplers arrive at the CCL a unique in-house lab number
ig assigned to each sample,

1.9.2.5 Field Guality Control Sample Records

Quality Control samples from the field will be identified using the state well identificalion number plus
either -1 or -2 {e.g. 145/02E-CBMO02-1, for a field blank).

» -1 =Field Blank

» -2 =Field Duplicate
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1.8.3 Laboratory Docimentation and Records

The Consolidated Chemistry Laboratory wili keep a sample receiving log containing the completed
COC forms submilted with the samples collected for this project. The CCL will keep racerds of all
analyses performed as weil as associated QC wformation, including: laboratory blanks, laboratory
duplicates, matrix spikes, matrix spike duplicates and laboratory control samples  Hard copy data of
analytical results will be maintained for three years by the CCL. The CCL maintains a Laboratory
Information Management Systern (LIMS} which will be used to store electronic data.

The data generated by the CCL for each sampling event will be compiled into individual data reports.
The individual data reports will include the fellowing information:

« Sample results and associated Quantitative Limits (QLs)

« Cation-Anion Balance Sheet

» 0C check sample records and acceptance criteria for the following:

»  Laboratory Control Sample(s)
Matrix Spike(s)
Matrix Spike Duplicate(s}
Analytical Duplicate(s)

¢ Method Blank(s)

» Project narrative including a discussion of problems or unusual events {including, but not
limited to, topics such as: receipt of samples in incorrect, broken, or leaky containers, with
improperly or incompletely filled out COC forms; receipt andfor analysis of samples after the
holding times have expired; summary of QC resulls exceeding acceptance criteria; st}

The above informahion is logged into the LIMS database at CCL.

Coooz

b

The Public Health Chemist of the Consolidated Chemistry Laboratory will be responsible for
reviewing, validating, and/or qualtfying results on the data reports. Any deviations fram sample
preparation, analysis. andfor QA/QC procedures will be documented. Departure from QC
acceptance limits will be highlighted. Once the data reports are finalized, the hard copy will be sant
to the Project QA Manager at the Agency.

At the end of the sampling season. all data for both programs {Coastal and Salinas Valley) will be
electronically transterred to the Agency. After data verification, the Agency Hydrologist/ Team Lead
will upload the data to the Agency’s Water Resources Agency Information Management System
{(WRAIMS) relational datahase.

1.9.4 Technical Reviews and Evaluaiions

Technical reviews and evaluations are limited to Field Activities and Laboratory Data Review
Checklists.

1.8.4. 1 Field Activities Review Checkfis!

Field persannel will ke regquired to fill out a Field Activities Review Checklist as part of the double-
check process upon returning from the field after each sampling event {see Appendix C).

1.8 4.2 Laboratory Data Review Checkflist

Laboratory data reports from the CCL wilt be routed to the Project A Manager at the Agency, who
will 8o a preliminary assessment of the data. The data reports will then be given to the Agency
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Hydrologist/ Team Lead who will be responsible for completing a Laboratory Data Review Checklist
{see Appendix C).

1.85 Techrical Memorandum

The Agency Project QA Manager is responsible for the preparation of the technical memarandum.
The technical memorandum will be written in the "post sample collection” phase {see section 1.6.3).
The technical memorandumn will be submitled to USEPA for review by the EPA Region 8 Project
Manager.

The technical memorandum will contain the following elemants:
= Table of results for Chloride
« Table of results for Nitrate
+ Table of results for Specific Conductance
« Map of Chiende contours for 500 mgfl values
+  Map of Mitrates showing those sites which have values above and helow the Drinking Water
Standard Limit of 45 mgiL {nitrate as NO3)
« Map of Conductivity contours

2.0 DATA GENERATION AND ACQUISITION
2.1 SAMPLING DESIGN

In the Salinas Valley, there are four hydrogeclogic subareas; Pressure, East Side, Forebay, and
Upper Valley. All four subareas were selected using a directed sampling design approach. These
subareas were selected deliberately based on knowledgs from previous monitoring work to contain
analytes of interest, specifically nitrate and conductivily in the Salinas Valley Program, and chloride
and conductivity in the Coastal Program. Actual sampling sites/wells within the Salinas Valley Basin
WMoritoring Program were chosen using a non-deliberate sampling approach. The wells included are
acquired opportunistically. Site accessibility is a key issue for sampling. Permission of properly
owners must be secured before accessing private wells.

There are [ust over 1700 active wells in the Salinas Valley. Of this total number of wells, 344 wells
make up the Salinas Valley Ground Water program and 85 wells make up the Coastal Ground Water
program. The wells that make up these two programs have all been sampled in the past; some
have data sets as far back as the 1950's, when this was a State of CA Department of Public Works
{now the Depariment of Water Resources) program. The Agency wants to keep as complete and
continuous a data set for each of these wells as possible.

Due to the time constraints the Agency is facing during this shortened 2007 field season. June -
September, staff will pricritize which wells withirt the Salinas Valley portion of this project will be
sampled. Wells to be sampled first will be located within approximately one mile radius of
municipalities and industries (such as vegetable packing plants). We refer to these areas as high
benefickal use areas. Ground water wells will be identified by State Well Humbers (Township,
Range, Section, and Subsection),

Alt wells are high production agricultural wells. All wells are sampled in the same way, if the pump is
in operation then a sample will be collected. If the pump if not operating then the field sampler wilt
note it on the field sheets and come back to the well at a later date when the well is in operation.
The pump must be operating for a sample to be collected. The age of well does not alter sampling
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protocols. If a well is found to have been abandoned since the Agency |ast sampled the well, a
natation will be made on the field sheets and the well will be removed from future sampling effors.

2.1.1 Balinas Valley Ground Water

While it is known that high levels of nitrates exist in some aquifers of the Salinas Valley Ground
Water Basin, a signiticant sampling effurt to determine the extent in the ground water has not been
conducted by the Agency for several years. There are a total of 344 sample locations within the
Salinas Valley monitoring program. Sample locations are operational ground water wells. 1he
majarity of which are used for agricuitural irmigation. The Pressure subarea has 158 wells, the East
Side subarea has 66 wells. the Forebay has 84 wells, and the Upper Valley has 35 wells (Figures 4-
7). Each of these wells will be sampled once during the 2007 summer figid season (July-
September}. The primary criterion currently used to determine if a well will be included in the
Salinas Valley monitering program has been its status as previously sampled. This program is an
ongeing ambignt ground water menitoring pragram and continuity in sampling the same wells each
field year is of prime importance. especially for water quality trend analysis. Other factors that are
impertant in deciding if a well should be included in the monitoring program are; copy of lhe weil
completion report (commuonly referred to as the driller's leg), location of the perforation interval along
the well casing to determine which aquifer is sampled, age of the well, and constructian method
used to drill the well. Additionally it is useful to know the proximity of the well to other water use
{industrial, municipal, or domestic) areas. A list of Salinas Valley well names and locations are given
in Table 4. All wells on this pragram are planned to be part of the monitaring design for subseguent
years. Until these monitaring wells are abandened or destroyed, they will remain parl of this
program.

2.1.2 Coastal Ground Water

The Agency currently conducts a seawaler intrusion monitaring and mapping program (EPA 1), This
program will continue to evaluate the extent and status of seawater intrusion in the coastal areas of
the Salinas Valley Basin (EPA |l}. The Coastal porlion of the ground water program contains 85
wells, most of which are located in the Pressure subarea {Figure 8), Each well will be sampled three
times. once each month of the summer 2007 field season (July-September}. The first sample
collection at each well will be analyzed for a complete mineral panet (Table 1). and following two
collections will be analyzed for a partial mineral pangl (Table 1), Thera are 21 wells located in the
Pressure 180-Foot Aquifer, 52 weils within the Prassure 400-Foot Aquifer. two wells with
perforations within both the Pressure180-Foot and 400-Foot Aquifers, four wells are located within
the Pressure Deep Zone Aquifer, three in the East Side Deep Aquifer. one in the East Side Shallow
Aquifer, and ane in the Prunedale Aquifer. The principal criterion for inclusion in the Coastal
monitoring program is historical sampling and well availability, Additional criteria for selecting a well
for inclusion inte the Ceastal monitoring program are: a well completion repori, location of the
perloration interval along the well casing to determine which aquifer is sampled (180, 400, or deep
zone AQ), well age, and well construction type. A list of Coastal sites and their representative
aquifers are listed in Table 5.

It can not be stressed encugh how important the continued monitoring of these ground water wells
are for the Agency to meet its mission of monitoring the guality of the County's ground water
resources. Some of these well have heen sampled since the 18950's and the loss of such a long
term water guality recaord within the County of Montersy would irreplaceable.




Monterey Caunty Water Resources Agency
EPA RO#03-238
X-97994701-0
2 August, 2007
2.2 SAMPLING METHODS

The ohjeciives of the sampling procedure are to minimize changes in ground water chemistry during
gsample collection and transpor to the laboratory, and to maximize the probability of obtaining a
representative, reproducible ground water sample. This well-valume purging procedure provides a
reproducible sampling technique with the goal that the samples ohtained will represent water quality
over the entire screen interval of the well.

Standing water in the well casing can be of a different chemical composition than that contained in
the aquifer to be sampled. Solutes may be adsorbed on to, or desorbed from the well casing
material, oxidation may cccur, and biological activity is possible. Therefore, the stagnant walter
within the well must be purged so that the sample is representative of the aquifer. As a resuit, a well
may be sampled only after the pumg has heen in operation for at laast 15-20 minutes.

All the wells included in this project. from both the Salinas Valley area and the Coastal monitaring
area are high production agricultural wells that contain deep turbine pumps operating at 500-1200
gallons per minuta (gpmj. Over the years of managing the ambient monitoring program. the Agency
has determined that operating a deep turbine pump for 15-20 minutes hefore taking & sample is
sufficient time to clear the entire well casing of three well valumes for ensuring a representative weall
sample. For referencing well casing volume, the Agency uses the well casing size provided in the
well completion repors (driller's log) for each of the wells included in this monitoring program
{National Field Manual for the Colleclion of Water-Guality Data. Chapler A2},

Sample bottles and caps are rinsed three times with ambient ground water prior to coliaction. The
sample container is then filled, tightly capped. and labeled. No field sample filtration is required.
Samples are put into a cooler with ice immediately and maintained at 4°C and delivered to the
laboratory daily. See Table 6 for sample collection requirements. Extra sample containers, caps
and field supplies will be carried in the truck as back-up should any problem arise in the field.
Additionally, the Field Sampler will carry and maintain an updated hardcopy of the QAPP in the field
to be used as 3 reference.

The following precautions will be followed in order to imit sampling error at the wellhead;
+ OQperate the pump [ong enough te praduce water that is representative of the aquifer and nat
stagrant water from the casing.
+ Take samples at the wellhead or near the wellhead and away from ferilizer injection ports.

Sample collection will follow protocels in accordance with recommended guidelines established by
the U. B. Geological Survey (USGE) for ground water collection as described in the Natignal Figld
Manual for the Collection of Water-Quality Data.

The Nationa| Field Manual for the Collection of Water-GQuality Bata, U. 5. Geological Survey,
Technigues of Yater-Resources Investigations, Book 9, Chapters A1-A9 is maintained as a web-

tased document and is located at http:#pubs water usgs govitwriA.  Updates and revisions for the
National Field Manual can be found using this web-based approach.

2.3 SAMPLE HANDLING AND CUSTODY

This section describes how all samples will be treated afler collection. during transport, and upen
arrival at the CCL. It also includes information on proper sample disposal after laboratory anaiysis.
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2.3.1 3damplfe Containers and Preservalives

Sample containers to be used in this project are high density polyethylene (HDPE}, one pint {(~0.5 L)
and 0.5 gallon (~2 liter) sizes, for partial mineral or complete mineral analyses, respectively. The
Agency has used these same sample container types during previous years of this engaing ambient
manitoring program and has never had any problems with container contamination issues. Freld
Blanks will be closely monitored and, should 2 problem arise, corrective aclions will be taken. Only
one container {pint o hatf gallen) is needed per sampling site to provide the necessary volume to
run the required lab analyses {(see Table 6). Sample containers and caps are purchased in bulk
from a plastic container manufacturer {Consalidated Container Company). The caps for the
containers are packaged separately. The containers and caps are clean upon receipt, as long as
they arrive with the outer cardboard packaging intact. The containers will be kept in a elosed, dry
environment away fram the outside elements, Stenlity is not of importance because this sampling
project does net include microbiological testing. As previously mentioned, all containers and caps
will be rinsed three times with ambient sample water prior to sample collection.

Sample containers are labeled with pre-printed labels. which lists which panel of analytes is
requested, either complete mineral or parial mineral. The collection date, collection time. and
sampler name are recorded in the field with an indelible marker. Afler being filled out, |abels will be
covered with clear plastic tape (packaging type) to protect the |abels from destruction during
transport.

No chemical fisfd preservation of the samples is required. All samples will be kept at 4+2°C.

Preservation of samples, if required pricr to analysis, will be the responsibility of the contract lab
{CCL}. Par of the CC lab sample receiving protocols includes [ab personnel verifying, at the time of
sample recept, if any samples require lab preservation. Refer to Table 6 for listings of preservatives
tor specific analytes.

2.3.2 Sample Packaging amd Transgord

All samples will be handled, prepared, transported and stored in a manner so as to minimize
contamination and spills. After collection, sample caps will be checked for tightness, and the
samples will be putin ice chests immediately, During travef between sites, ice chest lids will be kept
tightly closed in order to keep the samples at the correct temparature and protect them from
sunlight. lce used for maintaining sample temperature will be double-bagged inside durable plastic
tags (Ziploc type) and be of sufficient quantity so that all samples will stored at 422°C. Maximum
holding times far specific analytes are listed in Table 5.

233 Sample Custody

Chain of custedy (COC) procedures require that possession of samples be traceable from the ime
the samples are collected until completion and submittal of the analytical resulis. A completed chain
of custody form is to accompany the samples 1o the contract laboratory (CCL). Requirements for
COC paperwork can be found in Section 1.9.2.2 of this document.

All samples collected for this project will be transported from the field to the CCL via an Agency
vehicle. The field sampler will deliver the samples direclly to the CCL daily; there will be no
intermediary transfers. Samples need to arrive at the CCL no later than 15:00, to ensure log-in and
laboratory preservation. Personnei at the CCL will examing the samples for correct decumentation
and holding times. The CCL will follow sample cuslody procedures as outlined in their QA plan (see
Appendix D),
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234 Sample Disposaf

All samples remaining after successful completion of analyses will be disposed of properly. It is the
responsibifity of the personnel at the CCL to ensure that all applicable regulations are followed in the
disposat of samples or related chemicals. Sample disposal procedures used by the CCL are
discussed in their QA plan (see Appendix D}

2.4 ANALYTICAL METHODS

Ali samples will be analyzed at the County Consclidated Chemistry Laboratary (CCLY. Analyses will
be perormed following either EPA approved methods or methods from Standard Methaod for the
Examination of Water and Wastewater, 18" Edition, see Table 1 (CCL's QA Manual cites 187
Edition, see Appendix D). Standard operating precedures {(SOPs) fram CCL have been included in
Appendix D for each of the analyses. Should there be any deviation from these SOFs the
Laboratory Director must contact the Project QA Manager.

The CCL will submit a data report and associated QC results after analyses are complete to the
Froject QA Manager, This data report is described in Section 1.9.3. After a preliminary assessment
the Project QA Manager will pass the data on to the Team Lead. who will review the data report and
QC results and avaluate its quality and usability in addressing the Project objectives.

2.5 QUALITY CONTROL
2.5.1 Fiefd Sampling Quality Control

The assessment of field measuremeants will be determined from the collection and analysis of field
blanks and field duplicates. For this monitoring program the field blanks will be collected at one
every 20 samples or a frequency of 5%. Field duplicates will be collected at a frequency of 10% for
the first two sampling events. If the criterion of <25% RPD is met, then the remaining field
duplicates will be collected al a 5% frequency. Analytical acceptance criteria and corrective actions
for field QC are listed in Table 2,

Deionized (DI} water will be acquired from the CCL and kept at 4+2°C, while transported into the
tield. Field blank samples will be obtained by pouring DI water into a pint {(~500 mL) HDPE sample
container that has been triple-rinsed with 0l water at the sampling location, The container will be
tightly capped. placed in the cooler and delivered to the contract laboratary. Field blanks are labaled
with the sampling location (State Well Number) followsd by "-17.

Field blanks wifl be used to evaluate the coliection process {from field sampling through sample
analysig} for contamination from exposure to ambient cenditions, from sample containers or from
improper sampling and handling technigue. If target analytes are found in field blanks, sampling and
handling procedures will be reevaluated and corrective actions taken, Corrective actions may
consist of, but are not limited to, re-training of field personnel, discussions with the contract
laboratary, invalidation or gualifying of resuits.

Field duplicates will be collected for every analyticat parameter, The duplicate sampie will be
collected immediately after coflection of the native, following the same sampling protocels, Field
duplicates are labeled with the sampling location (State Well Number) followed by "-2".

Field duplicates will be used to evaluate the precision of the sample collection through analysis. The
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be assessed using field duphcates. if acceptance criteria are exceeded, field sampling and handling
protocols will be reviewed and prablems corrected. These may consist of, but are not limited to.
additional training, revised sampling techniques and reevaluation of sarmpling location.

2.5.2 Laboratory Anafyses Quality Controf {Contract Laboratory)

The Monteray County Consolidated Chemistry Laboratory's (CCL) personnel are responsible for
analytical Quality Control. Standard laboratory quality control elements include method blanks.
laboratory control samples, analytical duplicates, matrix spikes and calibration procedures.
Laboratory data quality objectives include QT acceptance criteria, frequency of analysis, and
corrective actions. These data quality objectives and quality control etements for CCL are described
in its QA Manual (Appendix 1) and S0Ps (Appendix D) and are listed in Table 3. After examination
of these documents, the Agency believes that the laboratory will be able to meet the project data
guality needs. Any deviation from these written procedures must be documented by the laboratory
and reportad to the Project QA Manager.

2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE REQUIREMENTS

Testing. inspection. and maintenance of laboratory equipment are the responsibility of the Monterey
County Consolidated Chemistry Laboratary and are detaited in its QA manual in Appendix O

2,7 INSTRUMENT CALIBRATICN AND FREQUENCY

lnstrumnent calibrations are the responsibility of the Monterey County Consolidated Chemistry
Laboratory and acceptance criteria for calibrations are detailed in its G4 manual in Appendix D.

2.8 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES
2.8.1 Inihal inspection of Supplies

As mentioned previously in Section 2.3.1, sample containers are purchasead in bulk from an oulside
vendor who specializes in supplying plastics to the beverage industry. An initial inspection will be
conducted upon receint of each shipment. Each shipment will be consideread acceptable for use if aff
of the following are trua:

= The shipment arrives with the outer cardboard packaging intact.

« The containers are the correct type (HDPE) and size (0.5 gal/~2L or 1 pint/~0.5L0).

= Theinsides of the containers are dry.

* The insides of the containers are free of dirt or any particulate matter.

282 Field inspection of Supplies

Immediately prior to sample collection, field samplers will visually inspect each sample container for
the following:

s [Ohirl ar any pariculate mater

» Cracks of any size

s+ |mproper fit of the cap on the containar
If the field sampler chserves any of the above, then the container will be discarded and an
acceptable container will be used instead.
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2.8.3 Laboratory inspection of Supplies

GCL will be responsible for establishing inspection and acceptance criteria for supplies that adhere
to their internal 3ASOC policies.

2.9 DATA ACQUISITION REQUIREMENTS {NON-DIRECT MEASUREMENTS)

Non-direct measurement data will not be used during this monitoring program. Should at some time
in the future the Agency decide to use data from an external source, QA/GQC requirements will be
estabfished. Should this ocour, an addendum to this QAPP will be submitted to USEPA.

2.10 DATA MANAGEMENT

Data, as related to docurnentation and records, will be managed as cutlined earlier in Section 1.9 of
this QAPP.

In addition, the CCL will group QAMIC data under a separate client caode so that QA/QC data can be
tiltered from regular sample data before being uploaded into the Agency's Data Management
Systermn (WRAIMS}. This allows the Agency a greater flexibility both in quickly and easily accessing
the data that included QASQC samples for initial review, and increased fexibility in uploading and
movirg large data sets.

3.0 ASSESSMENT AND RESPONSE ACTIONS

This section lists review procedures that will be taken to ensure all the protocols outined in the
QAPP are consistently followed.

3.1 REVIEWS
3.1.1 Readiness Reviews

Water Resources Technicians/ Figld Samplers will be trained by the HydrologistTeam Lead before
any figld sampling begins. Training will cover proper sample collection and handling and the
cempletion of all paperwork (COCs, field logbooks. ete). The Team Lead will ensure that Field
Samplers have properly prepared all colleclion containers, paperwork and other supplies needed to
complete a successful sampling event. Any prohlems discovered during the readiness review will be
correcied before the Samplers begin work.

3.1.2 Field Reviews

The Team Lead wilt be responsible for overseeing that all field activities are incompliance with
Agency pratocols. The Team Lead will be available via phone should any questions arise while the
Samptlers are in the field. The Team Lead will also review all field paperwork such as COCs and
field loghooks for completion. Additionally the field QC samples {field blanks and duplicates) will he
used to evaluate the individual Sampler's technique. if problems are exposed they will be correctad
straight away so that all fulher samples are valid, A stop-work order may be issued by the Project
QA Manager at any time if a discrepancy or error is found that could negatively afiect the data being
collected.
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3. 1.3 Post Sampfing Reviews

Post sampling reviews will be conducted following each sampling event in order to ensure all
infermation is complete. Reviews will be conductad by the Field Sampler due to the small size of the
stafl. They will include evaluation of sampling activities and field documentation and will take place
in the office. not in the field. Findings will be passed on to the Team Lead and the Project QA
Manager to be incorporated inta the nexl field event,

3.1.4 Laboratory Data Reviews

The Team Lead will be responsible for reviewing the |aboratary's data for completeness and
accuracy. The data will alsa be checked to determine that all specified methods were used and all
related QC data was provided with the sample analytical results. These reviews will take place
immediately upon receipt of data reports from the laboratory. This will ensure that any method
deviations are corrected or explained, and any missing or incomplets data are provided. The Project
QA Manager has the autherily to request re-tesbing of laboratory data if it is invalid or would
otherwise campromise the quality of the resulting project conclusions.

3.2 REFORTS

The Project A Manager will be responsible for the technical memorandum (EPA RO# 03-238 Task
3.3) which will be provided in March 2008 to US EPA. The technical memorandum (EPA R9# 03-
238 Task 3.3) wilt include result tables for chlonde, nitrate. and specific conductivity, and maps of
chloride, nitrate, and specific conductivity gradients. The technical memorandum will inglude a
summary of any significant QANIC issues and how they were resolved. [t is currently undersiood
that this project is of short enough duration that enly & final technical memorandum to the EPA is
necessary.

4.0 DATA VALIDATION AND USABILITY
4,1 DATA VERIFICATION AND VALIDATION

Dala review is the in-house examination to ensure that the data have been recorded, transmitted,
and processed correctly. The Team Lead is respansible for the data review, This examination will
check far data entry errors. calculation errors, and data omission errors. If possible these errors will
be corrected.

4.1.1 Fiefd Dala

Field data include logbooks. photographs, and COCs. The Field Sampler is responsible for
reviewing the field data at the end of the sampling event. This includes determining that all
infarmation is cormglete arnd any deviations from the sampling methodologies are documented using
the Field Activities Review Checklist {Appendix C).

4.1.2 Laboratory Data

Initial evaluation of the laboratory data are carried out by the CCL in agreement with protocols listed
iniheir SOFs and A manual. The Team Lead will also conduct an independent review of the data
and QC paramaters as descnbed in sections 3.1.4 and using the Lakoratory Data Review Checklist
as detailed in section 1.9.4.4 and Appendix C.

- 208



Monteray County Water Resources Agency
EPA RS#03-238

A-07894701-0

2 August, 2007

4.2 RECONCILIATION WITH USER REQUIREMENTS

The purpose of the continued ambignt menitoring of the Salinas Valley Basin Ground Water is to
assess the water quality to manage and protect ground water resources. For data to be useful in
developing the overreaching Salinas Valley Integrated Water Management Plan, it must first meet
the requirgment of this QA project Plan. The Project QA Manager will be responsible for making the
final evaluation of the data’s usakility in meeting the Project objectives. All data passing this final
evaluation will then be used to establish a cohesive and succinct Water Quatity Management Plan in
accordance to the work begun under EPA-I and continued under EPA-I. Additionally, the Agency
will integrate these ground water quality data with previously collected data for use in trend analysis.
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Table 1 COMFPLETE MINERAL PANEL ANALYTES 2 August, 2007

AMALYTE METHOD LABORATORY LABORATORY LOWEST PAL
MO PQL CALIB. 5TD.
Calcium (Ca) SM 3§11 B 002 mall 1.0 mgiL 1.0 mgiL 1.0 mgil
CATION ANICN Caloulated -- -- -
BALANCE
*Chlaride (Gl Epa 30007 .0 mpil 1.0 mgiL 0.1 ma/L 1.0 megiL
*Conductivity SM 2510 E 1 umhofcm 1 umhofcm MSA 1 umnho/em
{SET) @25C i 25C @za5cC
Magresium (Mg) SM 3111 B 0ons mg,rL'- 1.0 mgfL £.1 mgil 1.0 mglL
"Nitrate (NO3) EPA 300.0 0.002 mgil® 1.0 mgiL 0.1 mgiL 1.0 mgll
pH (Laboratory) SM4500-HB pH Units pH Units MNIA rH Units
(2 sig figs) (2 sig figs) {2 sig figs)
Potassium (k) sM3111 B 0.025 mgeL' 0.1 mgil 0.1 mgil 0.1 mgil
Sodium (MNa) SM 3111 B 0.03 mygiL’ 1.0 mg/L 0.1 mgfL 1.0 mgfl
Sulfate {SO4} EFA 300.0 0.03 mgiL* 1.0 mg/L 0.1 mg/L 1.0 megpiL
Total Alkalinity SM2320B 1.0 mgiL 1.0 mgiL A 1 0 mgil

fag CaCO3)

' = MOL study completed February 2007

= MDL study completed May 2007
* = Partial Mineral Panel analytes

** = These are tha laboratory's latest MDLs and supersede the MDLs listed in Appendix D-1.
MDL = method detection Iimit; PQL = practical quantitative limit; PAL = project action level
All laboratory results are bracketed by calibration standards. Mg "eshimated” resulis

[bedow the lowest calib std and above the MDEL) are given to the Agency
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Table 2 QUALITY CONTROL REQUIREMENTS FOR LAEORATORY ANALYSES 2 August, 2007

QA QA PARAMETER FREQUENCY CRITERION CORRECTIVE
PROCEDURE ACTION
Field Blank Field 120 held samples; =MDOL Recallect
Contamination 5% frequency sampling event
or flag data if
unabkle recollect
Field Duplicate Figld Frecision 1110 field samples RPD = 25% Recallect
for first two events; sampling event
if criterion is met, or flag data if
then 1/20 field unable recollect
samples
Method Blank Analytcal 3 per analytical < KL Reanalyze

Contamination batch

analytical batch

LGS {(CRM) Accuracy T par analytical BO-120% REC Reanalyze
batch analytical batch
Analytical Analytical T per analytical RPD = 25% Reanalyze
Cuplicate Precision batch analytical batch
Matrix Spike Matnx 1 per analytical 75-125% REC Reanalyze
Interference and bateh; at 3-10x the analytical batch
Accuracy native conds.
Matrix Spike Precision and 1 per analylical RPD =25% Reanalyze
Duplicate Accuracy batch; at 3-10x the analytical batch
native conc.
Continying Anzlytical Control 1 per 10 sample 20-120%: Reanalyze
Cahbration rns of initial slope  analytical hatch
As5ess percent Data NiA, B0% MNiA,

of data
successfully
cellected

Completeness

MDL=Method Detecticn Limt; RPO=Relative Parcant Difference RL=Report Limit,

REC=Reacovery, LCS=Laboratory Cantral Sample; CRM=Certified Reference Matanal
An analytical batch is defined as 20 or fewer samples.
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Table 3 LABORATORY DATA QUAILITY OBJECTIVES (DQOs) @ August 2007

ANALYTE METHOD LCS ANALYTICAL MATRIX MATRIX SPIKE CONTINUING
BLANK (CRM) DUPLICATE SPIKE DUPLICATE  CALIBRATION

Calcium {Ca) yes YES Yes yes YES yes
Chloride {Cl) yes yes yes yes yes yes
Conductivity yes yes yes no no yes
{8EC)
Magnesium yasg yes yes yes yES ves
(hg)
HMitrate (MO3) yes yes yes yes YES VEs
pH {Labtoratory) no Vi-E yEs na Mo yES
Potassium (K} ¥es Yes yes ves Yes Yes
Sadium {Na} yes yes yes yes yas yes
Sulfate (504) yes yes yes yes yes yes
Total Alkalirty Yes yes yas ne no yes

(ag CaCO3)
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Table 4 SALINAS VALLEY WELLS AND LOCATIONS

FALSE FALSE
STATE WELL NUMBER  AQUIFER MAPID e’ NORTHING'

138/01E-36.J01 PRESSURE 900 t 57414830  2170847.00002
138/02E-20M02 FRESSURE 400 2 5748878.5 2182094 25003
13S/02E-21NGY FRESSURE 400 3 57530185  2180456.75002
138i02E-27L01 PRESSURE 180 4 57595000 2175572.50002
138/02E-27MO PRESSURE 400 5 57580100  2174784.50002
138/02E-27P01 PRESSURE 400 B 57595935  2172660.50002
138/02E-27Q02 FRESSURE 400 7 57611285 2173768 75002
13S/02E-28B01 FRESSURE 400 8 57556240 2177900.75002
13S/02E-28E01 FRESSURE 400 g 5752884.0  2176434.75002
138/02E-20F02 PRESSURE 400 10 5749961.0 217773225002
138/02E-29J01 PRESSURE 400 11 57516575  2175604.25002
138/02E-31A02 PRESSURE 800 12 57465165  2173208.00002
138/02E-31N02 FRESSURE 400 13 57430605 2168496.25002
138/02E-32M02 FRESSURE 500 14 5748673.0 217096500002
138/02E-32N01 PRESSURE 400 15 57472850 216913275003
138/02E-33H03 PRESSURE 180 16 57573265  2171726.00002
135/02E-33R01 PRESSURE 180 17 57563595  2169699.75003
13S/02E-34M02 FRESSURE 180 18 57578520 216936525003
13S/02E-34N01 FRESSURE 180 19 57580435 2188657.25003
13S/02E-36J01 EAST SIDE BOTH 20 57720570  2168257.00002
145/02E-01A01 EAST SIDE 21 57TTATI60  2167596.00002
148/02E-02E02 PRESSURE 400 22 5763989.0  2166284.00003
145/02E-03F02 PRESSURE 180 23 57592840  2165549.00003
14S/02E-03K02 PRESSURE 400 24 5760546.0  2164390.00002
14S/02E-05F04 FRESSURE 400 26 5749784.5 216685050002
148/02E-05G03 FPRESSURE 400 26  5750701.5  2168258.50002
145/02E-05K01 PRESSURE 400 27 57503035  2164892.00002
148/02E-05P02 PRESSURE 400 26 57491200  2163754.25002
145/02E-06103 FRESSURE 400 29 34711495 2164988, 70002
145/02E-D6L01 FRESSURE 900 a0 o743826.5 216543875002
145:02E-OGR02 PRESSURE 400 ) 5746852.5 2163228 50003
145/02E-07K01 PRESSURE 400 32 5744199.0 216028575002
14S/02E-08A01 PRESSURE 400 33 57518180  2102226.75002
145102E-08002 PRESSURE 400 34 5753098.5  2162246.50002
145/02E-09HO3 PRESSURE 400 35 57560700  2161048.75002



Manterey County Water Resources Agency
EFA RO#O3.238

HGTS4701-0

2 August, 2007

STATE WELL NUMBER  AQUIFER MAP ID FALSE 1 FALSE
EASTING' MNORTHING'

145/02E-09L02 PRESSURE 400 36 57542915  2160250.25002
145/02E-09NO PRESSURE 400 37 5752950.5  2158857.00003
145/02E-10C01 PRESSURE 400 38 5759437 0 2162015.75002
14S/02E-10P02 PRESSURE 400 39 57591250 2158942 75002
145/02E-11C01 PRESSURE 180 40 5784471.5 2181930.50002
145/02E-11D01 PRESSURE 180 41 57845085 2161568 20002
145/02E-12B01 PRESSURE 400 42 5771184 5 21616814 00002
145/02E-12L02 PRESSURE 400 43 57704345 215981550002
145/02E-12001 PRESSURE 400 44 67T1537.0 2157088 75002
145/02E-13B02 PRESSURE 180 45 57T71526.0  2157210.75003
145/02E-13D01 PRESSURE 180 45 57696995 2156883 75002
145/02E-14B01 PRESSURE 180 a7 57662750  2156434.00002
145/02E-14N03 PRESSURE 400 48 57632300 2152205 50003
14S02E-14R01 PRESSURE 180 49 G767842.5 2153580 50002
14S/02E-15B01 PRESSURE 400 50 57602755  2156533.25002
14S/02E-17B02 PRESSURE 400 51 57498805  2156598.25002
14S/02E-17C01 PRESSURE 180 52 57478440  2157381.75003
14S/02E-18401 PRESSURE 400 53 57462330  2156886.25002
14S/02E-18C01 PRESSURE 400 54 R7438275 215678725002
145/02E-20801 PRESSURE 180 55 ET50165.5 2151711 75003
14S/D2E-20B02 PRESSURE 180 56 57500010 215155475003
143/026-21F02 PRESSURE 180 57 5754168.5  2151251.50002
145/02E-22H0 PRESSURE 400 58 5761690.5 2150902 75002
145/02E-22H02 PRESSURE 180 59 57626740 214377700002
14S/02E-23A01 PRESSURE 180 60 57671300 2151399 50002
14S/02E-23F 01 PRESSURE 180 61 57645705 2149671 00002
14S/02E-23L03 PRESSURE 400 62 57651645  2149382.00002
145/02E-25003 PRESSURE 400 63 57BA7E3.S  214B6325.50002
145/02E-27K01 PRESSURE 180 64 57605360  2144212.25002
145/02E-28H02 PRESSURE 180 85 E756040.5 2145354 75002
145/02E-34A03 PRESSURE 400 &6 57623945  2141007.75002
14S/02E-35L02 PRESSURE 400 67 5764870.0  2137944.25002
145/02E-36HO" PRESSURE 180 G 57730155  2139158.50003
145/02E-36J02 PRESSURE 400 B9 5772268.5 2137939 00002
145/02E-36R02 FRESSURE 400 70 5772326.5 2136695 50002
143/03E-02E03 EAST SIDE BOTH FA S794727.48 2185742 50002
145/03E-03K01 EAST SIDE BOTH Te S5T81884.0 2184011, 25002



Monterey County Water Resources Agency
EFA RO&03-238

X-57934701-0

2 August, 2007

STATE WELL NUMBER AQUIFER MAP ID FALSE 1 FALSE 1
EASTING NORTHING

145/03E-04ED1 EAST S5IDE BOTH 73 3784479.5 2164809 75002
145/03E-05B02 EAST SIDE BOTH T4 Dr81830.5 2165837 25002
145M3E-068L01 EAST SIDE SHALLOW 75 57758950 2183924 50003
145/03E-08C0O1 EAST SIDE BOTH 76 57810805  2182072.25002
145/03E-10F02 EAST SIDE 7 S791569.0 2159330.50002
145703E-10F03 EAST SIDE BOTH 78 27912365 21505¥8.00002
145/03E-10F01 EAST SIDE 78 57915440 2157558 25002
145/03E-10R02 EAST SIDE BOTH a0 87942515 215¥151.00002
145/03E-11HM EAST SIDE SHALLOW a1 87985040 A5O823.00002
145/03E-12E01 EAST SIDE SHALLOW a2 5800865.5  2160009.25003
143/03E-12E02 EAST SIDE a3 8006085  2180173.25003
145/03E-14001 EAST SIDE SHALLCW A4 ATOL697 5 2155748.25003
145/03E-15H03 EAST SIDE BOTH 83 57932225  2154¥77.00002
145/03E-16K03 EAST SIDE 85 57877480 215284550003
145/03E-17 Do EAZT SIDE a7 57788780 2156584 00002
145/03E-20001 PRESSURE 400 a8 57785400  2150357.75002
145/03E-24HM EAST SIDE SHALLCW 82 5803951.0 2147934 50002
145/03E-24N01 EAST SIDE a0 58010680.0  2146002.50002
145/03E-25L02 EAST SIDE BEQTH 91 58015085 214187575002
145/03E-28B02 PRESSURE 400 92 5786919.0 214524950002
145/03E-28F02 PRESSURE 400 23 57862006 214406398574
145/03E-25L04 PRESSURE 180 94 5780547 .4 214312521820
143/03E-30ED1 FPRESSURE 180 94 57738995 214467025003
145/03E-30F02 FRESSURE 180 6 57751805 2144268.50002
145/03E-30N0 FRESSURE 180 ar 87740835 2141696.50002
145/05E-31F01 FRESSURE 120 98 7782715 2138346.50003
T45/3E-31F02 PRESSURE 400 9% 7752285 2138452 00002
14 5/03E-36A01 EAST SIDE SHALLOW 100 58039210 2140085 50002
143/ E-30NG EAST SIDE BOTH 1M E804B47.5 2142132 00001
165/02E-01A03 FRESSURE 400 102 S7724B2.0 2134724 00002
155/02E-01K21 FRESSURE 180 103 87702915 2131514753002
135/02E-02G01 PRESSURE 400 04 76561580 2134401 50002
155/02E-12A01 PRESSURE 400 104 S5772051.5 2128878 50002
155/02E-12R(M PRESSURE 400 106 87720570 212620325003
185/M3E-(MLOY EAST 5IDE 107 58010385  2132898.75002
135/03E-04KD3 FRESSURE 400 108 E7B5732.5 2131172.00002
1565/03E-04MN03 PRESSURE 400 108 87B3621.0 2130577 75002



Monterey County Water Resourses Agency
EFA RE#03-225

X-979%a 70 -0

2 August. 2007

FALSE FALSE

STATE WELL NUMBER AQUIFER MAF 1D EASTING'  NORTHING'

1895/03E-05NG1 PRESSURE 180 110 877BE19.0  2130164.00003
155/03E-06A03 FRESSURE 180 111 E77¥613.0 2135010.00002
155/03E-06002 PRESSURE 400 112 87733820 213517575002
155H2E-06F02 FRESSURE 400 113 577478156 2132857 75002
165/03E-0GK1 FRESSURE 400 114 9763025 2131e05.50002
185/03E-07002 PRESSURE 400 115 57727290 2130304 25002
158/03E-07 GO PRESSURE 400 116 57753560  2127908.75002
155/03E-0VNO1 FRESSURE 180 17 87720115 2126430.50002
165/03E-08B04 FRES5URE 400 118 57BOVG0E 2128738 25002
165/03E-0BCOE PRESSURE 180 118 57800255  21209640.75003
155/03E-08C07 FRESSURE 400 120 87BO124.5 2128938550002
163/03E-08FG7 FRESSURE 400 121 EYTQ7FBE.0 212809650002
155/03E-08N03 PRESSURE 400 122 ET7E259.5 212578050002
155/03E-03B01 PRESSURE 180 123 S57TE7613.5 2128526 50003
155/03E-03C01 PRESSURE 180 124 57858120  M130387.75002
153/03E-08H02 PRESSURE 180 125 57885435  2128841.50003
155/03E-08K04 PRESSURE 400 126 S7BEB15.0 212662550003
155/03E-10P01 PRESSURE 180 127 57899730  2124641.25002
155/03E-10P03 PRESSURE 180 128 579094925 212407525002
155/03E-10R02 PRESSURE 180 129 578936375 2125764 25002
155/03E-12E02 EAST SIDE BOTH 130 27984720 212834825000
155/03E-13J02 EAST SIDE 131 SE041705 212148250002
155/03E-13N01 FRESSURE 180 132 57998345 212007500003
155/03E-14C01 PRESSURE 180 133 57963235 2123063.75002
155/03E-14G01 PRESSURE 180 134 S786738.0 212265650003
156/03E-14H01 PRESEURE 180 135 8797941.0  Z2122808.00002
156/03E-15E01 PRESSURE 400 136 87523360 2124219.00002
155/03E-15L02 PRESSURE 180 137 SYo01Yy.0  2121383.00002
155/03E-16B03 PRESSURE 400 138 57864810 2123545 50002
155/03E- 16M01 PRESSURE 180 139 57832335 2121388.25002
156/03E-17BM PRESSURE 180 140 8712598 2123811.75003
1865/03E-17B02 PRESSURE 180 141 67810895 2123757 50002
155/03E-17G01 PRESSURE 180 142 E780630.0 2122750 25002
155/03E- 18801 PRESSURE 180 143 SYTe074.5 21247V37.50002
158/03E-21A01 PRESSURE 150 144 8787617.0  Z2118056.00002
185/03E-22F02 FRESSURE 180 145 5789756.5  211709%9.00002
155/03E-22G01 PRESSURE 180 146 57913430 2116241 25002



Manterey County Water Resources Agency
ERA RO303-238

X-87a94701-0

2 August, 2007

FALSE FALSE

STATE WELL NUMBER AQUIFER MAF ID EASTING' NORTHING'

155/03E-25L01 FRESSURE 180 147 5800408.5 2100728 50003
155/03E-26A01 PRESSURE 400 148 87878575 2112318.00002
155/03E-26DM PRESSURE 180 149 67945485  2112893.75003
155/03E-26H02 PRESZURE 180 150 S7RYL72.5  2111804.75002
T155/03E-26P01 FRESSURE 400 151 ETOLEE6.5  2108825.25002
155/03E-27J01 PRESSURE 400 182 57922075 2110413 00002
155/03E-28802 PRESSURE 400 153 7870755 211399325002
155/03k-28G01 PRESSURE 180 154 87863530 211154650003
165/03E-35B05 FRESSURE 180 195 §797V183.0 2107813.50003
15504 E-05K M EAST SIDE 156 SB125850  2130171.00001
185/04E-05MO1 EAST SIDE BCTH 157 SB10G60B.5 2130920 50001
155/04E-06004 EAST SIDE BOTH 158 S805535.0  2134296.75001
185/04E-06R M EAST SIDE BOTH 159 BBOS83Z.0 2130357 50001
155/04E-07A01 EAST 51DE BOTH 160 EBOBGETY O 212811225001
185/04E-07E02 EAST SIDE 161 BEOS200.0 2126018 25001
155/04E-07R01 EAST SIDE SHALLOW 162 SBOGE17.5 2124487 75001
155/04E-08C01 EAST SIDE SHALLOW 183 BE11226.0 2128961, 7500
155f04E-08L01 EAST SIDE BOTH 164 BBE1203B.0 2125163 50001
155/04E-08NO1 EAST SIDE BOTH 165 BR10237 5 2124086 00001
155/04E-089N01 EAST SIDE 166 5815679.0 21235673 25001
155/04E-12D02 EAST SIDE SHALLOW 167 58205255  2122131.50001
155/04E-15P02 EAST S5IDE BOTH 168 Ba22501.0 2118164 75001
155/04E-16001 EAST SIDE BOTH 189 SB163705 212260400001
155/04E-17BM EAST SIDE 170 581368740  Z2122802.00001
155/04E-17P02 EAST SIDE SHALLOW 171 58114440 2119748 75001
155/04E-18L01 EAST SIDE 172 5805258.0 2120249 25001
155/04E-18D02 PRESSURE 400 173 580562310 2118084 25001
15SM04E-18H03 EAST SIDE 174 5808Y653.0  2116311.75003
155/04E-20B02 EAST SIDE SHALLOWY 175 SBI1ZB93.0  2117437.00001
185/04E-20N01 PRESSURE 400 176 58109990 211343725001
155/04E-20001 EAST SIDE 177 581301958 2113916.75003
155/04E-22J01 EAST SIDE 178 58256205 2114797 50001
155/04E-22L02 EAST SIDE BOTH 179 a822626.0 2115130.25001
135/04E-23M01 EAST 3IDE 180 58268000  2115510.00001
155/04E-26G01 EAST SIDE 181 58294520 2110273.75001
155/04E-27GMN EAST SIDE BOTH 182 28240820  2110858.00001
165/04E-28C01 EAST SIGE 183 58170130 2112539.50001



Monterey County Water Resources Agency
EFA RGH03-238

X-07994701-C

2 August, 2007

FALSE FALSE

STATE WELL NUMBER AQUIFER MAPR 1D EASTING'  NORTHING'
155/04E- 280401 EAST BIDE 184+ i "
T5S04E-20K02 EAST SIDE 185t ’ *
155/04E-32E01 PRESSURE 180 185 SE09573.0  2105524.75003
155/04 E-36H01 EAST SIDE BOTH 187 88350910 210523500001
155/04E-36R02 EAST SIDE BOTH 188 58365925  2101852.75001
1ES/04E-01L02 EAST SIDE 189 58332615  2098387.25003
T165/04E-04C01 PRESSURE 400 180 S8165863.5 2101653 00001
165/04E-08J01 PRESSURE 180 181 58143995 209477287501
185/04E-0UA01 FRESSURE 180 182 88189625 2096385 75001
16S/04E-10K01 FRESSURE 400 193 98228715 2083933 875
165/04E-10R0Z FRESSURE 400 184 58248915 2092308 0001
165/04E-11ED2 PRESSURE 400 195 A825734.0 2043587 1280
165/04E-12MO PRESSURE 400 196 9830110.0  2094175.62501
165/04E-13001 PREZSURE 400 197 58209770 2091400.75001
TESM04E-14M01 FRESSURE 400 198 SB26507.0 2089158 00001
1685/04E-14M02 FRESSURE 400 198 D826924.0 208831412501
165/04E-15001 FRESSURE 180 200 28208155 208102800003
16S/04E-15H02 FRESSURE 400 201 55243140  2088470.00001
165/04E-24R01 PRESSURE 400 202 5833826.5  2081330.00003
TA5/04E-25A01 PRESSURE 400 203 5834115.0  2080854.00001
165/04 E-25K01 FRESSURE 180 204 58325030 2077482 1250
165/04E-25001 FRESSURE 400 205 58321255 2076199 7501
TBS/04E-276M FRESSURE 180 208 58230570  2078326.75001
165/04E-36EB01 PRESSURE 180 207 58330295 2074211.87501
165/05E-07GO1 EAST SIDE BOTH 208 5836648.0  2094674.00003
185/05E-17P01 EAST SIDE BOTH 209 H843361.0 20889898 12503
165/05E-17RO1 EAST SIDE SHALLOWY 210 58452120  2087024.25003
165/05E-18F01 FRESSURE 180 21 5536477.0 2084158 37503
T16S/05E-19R01 PRESSURE 180 212 58404230 208136037503
165/05E-20C01 EAST SIDE 213 58431250 2085585 12503
185/05E-20H01 EAST SIDE 214 5B45691.0 208507425003
1653/05E-20R01 EAST SIDE BOTH 215 o845834.0  Z2082220.00003
T1E5/05E-27GMNM EAST SIDE 216 £853466.8  2077678.05320
165/05E-28001 EAST SIDE BOTH 217 6RAGBE5.0 208027225003
165/05E-28PH EAST 3IDE BOTH 218 8B473595.5 207778437503
165/05E-30C01 FPRESSURE 180 219 £836401.5  2080129.50003
TE8S0BE-20GM PRESSURE 180 220 S837812.0  2078BYS5.87503



Monteray County YWater Resources Agency
EPA RI303-238

AE7094705-0

2 August, 2007

FALSE FALSE
STATE WELL NUMBER  AQUIFER MAPID o L ORTHING!

16S/05E-30402 PRESSURE 400 221 58405265 207751250003
165/05E-31A01 FRESSURE 180 222 SB38804.0 2075067 12503
185/05E-31G01 FRESSURE 180 223 SR37E56.0 207085774003
168/05E-32C01 FRESSURE 180 224 5B431RE 0 2075228 62503
16S/05E-32M01 FOREBAY 225 58404390  2072879.00003
16S/05E-33F01 FOREBAY 226 58470640 207254475003
165/05E-33001 FOREBAY 227 58467310  2071679.00003
16S/05E-35C01 FOREBAY 238 58579230 2074215 75003
16S/05E-35L01 FOREBAY 229 58573410  2072381.25003
17TS/04E-01001 PRESSURE 180 230 58209704  2070190.88233
17S/05E-01RD1 FOREBAY 231 58632705  2084114.75003
17S/05E-02G01 FOREBAY 232 58580615  20676555.75001
17S/05E-03801 FOREBAY 233 58529105 205982137503
17SHSE-04C01 FOREBAY 234 58469475 2058985 25003
17SH5E-D4K01 FOREBAY 235 58474335  20B6928.37503
173/05E-04N01 FOREBAY 236 58445230  2084819.50003
17SI05E-06Q01 FOREBAY 257 58372740 208535012503
17SI05E-D9G01 FOREBAY 238 58466800 206243175003
17SI05E-09Q01 FOREBAY 239 58468685 2050437 25003
17SI05E-10Q01 FOREBAY 240 58531425  2080133.00003
17S/05E-12B01 FOREBAY 241 5864362.0  2082470.37503
175/05E-12B02 FOREBAY 242 58635705  2083023.50003
17S/05E-12B02 FOREBAY 243 58626360  2083300.00003
175/05E-13L02 FOREBAY 244 58619950 205406512503
17S/05E-14D01 FOREBAY 245 58554767  2057512.98904
17S/05E-14G01 FOREBAY 245 58584315  2057136.87503
17S105E-21A01 FOREBAY 247 58472039  2053734.78530
17S/05E-23L01 FOREBAY 248 58552765  2049567.00003
175/05E-25L01 FOREBAY 249 58612825  2044709.87503
175/05E-36F02 FOREBAY 250 58611565  2040988.13679
17S/06E-16N01 FOREBAY 261 58756580  2053579.37503
175/06E-17R01 FOREBAY 252 58753700  2053960.00003
17 S/06BE-19001 FOREBAY 253 5865512.0 2052870 75005
175/06E-20K01 FOREBAY 294 SBY4270.5 2050202 50003
17S106E-20Q02 FOREBAY 255  SB73BG1.0  2049734.12503
17S/06E-20Q03 FOREBAY 266 58736240  2049413.37503
17S/06E-27E03 FOREBAY 257 58817255 2046512 12503



Maonterey County Water Resources Agency
EPA RS#03-235

X-97594701-0

2 August, 2007

FALSE FALSE

STATE WELL NUMEBER ACUIFER MAP ID EASTING' NORTHING'

17 5/06E-27 KO FOREBAY 258 GRA4526.5 2044144 50003
1¥SOBE-27L01 FOREBAY 259 S883319.0 2044534 62503
T17S0BE-28N01 FOREBAY 260 SBEYBE03.5 2042671.37503
17S06E-29C01 FOREEBAY 261 SBY1659.0 2048323.00003
175/06E-29K0q FOREBAY 262 58733775 2045490 50003
17 3/0BE-290MH FOREBAY 263 58¥3361.0 204527425003
17S/06E-30F01 FOREBAY 264 88664340  2047190.00003
17S/06E-32GM FOREBAY 2B5 aBY3481.5 204094712503
1FS/O6BE-32J02 FOREBAY 266 SBY4264.0 2038465 50003
17SH6E-35F01 FOREBAY 267 SBBAS35.0  2040776.00003
175H06E-35401 FOREEBAY 268 SBOO3T05  2039573.75003
18S/06E-01E01 FOREBAY 264 58922010 203387312503
185/06E-02MMH FOREBAY 270 5886656.0 203233612503
185/06E-02RM1 FOREBAY 271 88800700 2032210.75003
185M06E-03PM1 FOREBAY Ve SBB1836.0  203262%9.37503
185/06E-05HA1 FOREBAY &r3 SBY4765.0 2035898012503
18S/06E-07 A1 FOREBAY 274 58682505 2031805 25003
185/06E-08RO FOREBAY 275 5B73246.0 2027074 87503
18306E-05M02 FOREBAY 276 SBYSBOE.S  2028731.00003
188/06E-11J01 FOREBAY 277 BBOOGZ2.5 202758087503
185/06E-12A0 FOREBAY 278 58964240 2030083 87503
185/06E-12R02 FUOREBAY 279 589509685 2026768.25003
185/06E-14801 FOREBAY 280 BBBB379.0 2025459 87503
185/M06E-14R01 FOREBAY 2871 oBo0825.0 2022381 37503
185/06E-15F01 FOREBAY 282 GEEBZ187.0  2023781.12503
185/06E-15MO1 FOREBAY 283 SBBOSE4.0  2022838.50003
185/0GE-16L01 FOREBAY 284 EBYEFT3 & 2023478.50003
183/06E-21001 FOREBAY 285 EBYBEES 0 2016542 37503
185/06E-25F01 FOREBAY 286 5891762.0 201318812503
185/06E-26R01 FOREBAY 287 S880408.5  2011271.28003
185/06E-27 Al FOREBAY 258 S5BB3BG4.0 2015914 75003
185M06E-28J01 FOREBAY 239 58702510 2013081 87503
185/056E-34801 FOREBAY 290 5882838.0 2010128 37503
185/07E-18K01 FOREBAY 231 58806195 2023322 62503
185/07E- 18P0 FOREBAY 292 5BGTY3675  2022162.75003
185/07E-18G02 FOREBAY 293 EBGL561 5 20196857 12503
185/M7E-18ND FOREBAY 284 58968750 201621375002



Manterey County Water Resources Agency
EPA RE#03-238

A-97994701-0

2 August, 2007

FALSE FALSE

STATE WELL NUMBER AQUIFER MAPR ID EASTING' NORTHING'

T85/07E-20M01 FOREEBAY 285 59035%26.5 2016586.50003
185/07E-28K01 FOREEAY 296 5909064, 2012096124503
185M7E-28N02 FOREBAY 297 29089955 2011573.25003
188/0TE-29J01 FOREBAY 298 58081726 2(0M2704.50003
188/07E-29M01 FOREBAY 29¢ 5901432 0 2012780.87503
188/07E-32G02 FOREBAY 300 59051290 2008856 37503
T8S/QTE-34P02 FOREEBAY 3o 38335 2008420.50003
T9S/08E-01HO FOREBAY a0z S8234418.0 2003322 50003
195/08E-03ED02 FOREBAY 303 SEE05TT.0 2003837 62503
T19SM0EE-03K M FOREBAY 304 58821725 2003068.00003
195/06E-11C01 FOREEBAY 05 SBE7118.5 199005325003
195/06E- 12401 FOREBAY 205 58954415 1898532 50003
193/07E-03HO2 UPFER VALLEY 3oy S9MB058.0 2002253 25003
195/07E-04G01 FOREBAY o8 590897560 2002182 56003
19S8/07E- 04001 FOREBAY 309 59072415 2000938 12503
198/07E-05B02 FOREBAY 3G 54030225 2005128 00003
193/07E-10P02 UPPER VALLEY 3N 38141120 19840937.37502
135/07E-13001 UFFER VALLEY 312 pEZ30B0.5 1993005.87503
193/07E- 13002 UPFER VALLEY 313 59227030 1993016 87503
1950 7E-13003 UPFER VALLEY 314 58211775 1994464 25003
198/07E- 16001 UPPER VALLEY 315 59072150 1993447 25003
198/07E-20AM UPPER VALLEY 318 50047280 1988737 75003
198/07E-20A02 UFPER VALLEY 7 5905140.0  1988720.50003
19507 E-23FM UFFER VALLEY 318 59179185 19BGEB2 87503
195/07E-23G01 UFFER VALLEY 319 5919819.6  1985678.50003
195MTE-24H02 UPFER VALLEY 320 56270765  1985888.12503
195/07E-36N01 UFPER VALLEY 321 BO2M3Y6.0 197470575003
195/08E-30401 UFFER VALLEY 322 89312635 189B1945.62303
205/08E-00C02 URPPER VALLEY 323 60330680 197250037503
205/08E-D5R03 UPFPER VaLLEY 224 5935855.6  196B133.00003
208/0BE-06B1 UPPER VALLEY 325 5020621.0 1971657 50003
206/08BE-07EM UPFPER VALLEY 326 B027847.5 1065744 25003
205/08E-15H03 UFFER VALLEY 327 50464140 1958720.37503
205/08E-16CM1 UFFER VALLEY 328 5928055,  1961243.375M1
208/0BE-17KU3 LIPPER VALLEY 329 BO34573.0 195861862503
205/08E-34G01 UPPER VALLEY 330 5844061.5 1944379.50003
205/08E-368R01 UPPER VALLEY 331 5857517.0  1841628.62503



Monterey County Water Resources Agency
EFA RA#03-238

X-G7994701-]

2 August 2007

FALSE FALSE

STATE WELL NUMBER AQUIFER MAP |D EASTING' NORTHING'

215/08E-15401 UPPER WALLEY 332 S94626Y.0 1824489 62503
215/089E-06C0 UPFER YALLEY 333 5958365.5 1930884 62503
215/09E-16ED2 UPFER WALLEY 334 88967913.5  1828310.37503
215f09E-22J01 UPPER WALLEY 335 5OTE3TE.S  1821774.75003
215f09E-24C01 LUPPER YALLEY 336 SY8553¥.6  1920320.00003
Z18M0E-30E02 UPPER WALLEY 337 S988110.5  1915891.25003
215M10BE-32N01 UPFER WALLEY 338 88993930.5  18907832.00003
225M0E-08FM UPFER YALLEY 338 B000612.0  1897117.87503
225M10E-16P01 UPFER WALLEY 340 6000072.0 1892154 87503
225M0E-21C0 UPPER VALLEY 3419 60012685  1830089.75003
225M0E-22N01 UPPER VYALLEY 342 G004921.0  15B6561.87503
223M0E-25B01 UJPPER WALLEY 343 go01816.0 18846849 25003
225M1M0E-34G0 UPPER WYALLEY 344 007020 1878185 57503

' State Plane Coordinate System, Calfornia Zane |V, Feet Morth American Daturm 1853

*Coardinates to be collected



Mentarey Coonty Water BEescurces Agency
EPf REA03-235
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2 August, 2007

Table 5 COASTAL WELLS AND LOCATIONS

STATE WELL NUMBER  AQUIFER MAP D FALSE . FALSE
EASTING' NQRTHING'

13S/01E-25R01 PRESSURE 900 1 57423455  2174687.00002
13S/02E-15MM PRUNEDALE 2 57678815  2185405.50002
135/02E-19Q03 PRESSURE 800 3 57463135  2179184.50002
138/02E-20J01 PRESSURE 400 4 57520660  2180981.25002
13S/02E-28L02 PRESSURE BOTH 5 57550555  2175441.75002
135/02E-28M02 PRESSURE 400 6 57534470 247599760002
138/02E-32J03 PRESSURE 400 7 57525600  2970401.75002
135/02E-33M04 FRESSURE 400 8 5753808.0 2169505.00002
135/02E-34G01 PRESSURE 400 9 576012905 217005225002
135/02E-34M01 PRESSURE 400 10 57579975  2168621.75002
145/01E-13J02 PRESSURE 400 11 5741048.0  2154289.50002
14S/02E-01C01 EASTSIDE DEEP 12 57714775 2167454 25002
145/02E-02A02 EASTSIDE DEEP 13 57685610 216782350002
145/02E-02C03 FRESSURE 400 14 57651000  2167416.00002
145/02E-03HO1 FPRESSURE 400 18 57622830 21566255 50002
145/02E-03M02 PRESSURE 400 16 5758710.5  2164740.50002
145/02E-03R02 PRESSURE 400 17 5762517.0  2163892.75002
14S102E-04B01 PRESSURE 400 18 57554090  2167498.00002
145/02E-04G02 PRESSURE 400 19 B7562620 216640375002
145/02E-D4HO PRESSURE 400 20 5756715.0 2165886 25002
145/02E-04N03 PRESSURE 400 21 5753365.0  2163112.75002
145/102E-05C03 PRESSURE 400 22 574BE93.5 216713250002
14SI02E-05K02 PRESSURE 400 23 5750829.0 216537075002
14S/02E-07.A01 PRESSURE 400 24 57471425 2162655 25002
145/02E-07 102 PRESSURE 400 25 57466550 2159408 25002
14S/02E-07J03 PRESSURE DEEP ZONE 26 57464768.9 215073506003
145/02E-07L04 PRESSURE 400 27 5743780.0 2158328 00002
14S/02E-G7LO5 PRESSURE 400 28 57437845 2160380 50002
14S/02E-08CAO3 PRESSURE 400 26 57500550 2162036 75002
14S/02E-08M02 PRESSURE 400 30 5747103.0  2159672.50002
145/02E-09004 PRESSURE 400 31 5753016.5 216281875002
145/02E-09KD2 PRESSURE 400 32 57554500 2159946 25002
145/02E-09NO2 PRESSURE 400 33 5752807 5 215860950002
148/02E-10ED2 PRESSURE 400 34 5758062.0 21680525 75002
148/02E-10HO1 PRESSURE 400 35 5761492.0  2160761.75002



Maonterey County Water Resources Agengy
ERA RSHD3-2348

X-Q7824701-0

2 August, 2007

a FALSE FALSE

STATE WELL MUMBER AQUIFER MAF ID EASTING' NORTHING'

145/02E-10M02 FRESSURE 400 38 875785358 Z2139387.75002
143/02E-11B01 FRESSURE 400 37 5766448.0 218232525002
145/02E-11M02 PRESSURE 400 K} 5764448 5 2150266 75002
145/02E-12NM02 PRESSURE 180 34 57T69893.% 2158218.50002
145/02E-13F01 PRESSURE 130 40 57699525  2154487.75002
145/02E-13G01 FRES3URE 400 41 BTT2057.0 2153547050002
143/02E-14A01 FRESSURE 400 42 BTE7367.0 215821025002
T45/02E-14L02 FRESSURE 180 43 aTe4775.0  2155024.75003
45/02E-14L03 FRESSURE 400 44 87846105 215441875002
T145/02E-15AM1 PRESSURE 400 45 57617745 215701550002
145/02E-15C02 PRESSURE 400 45 57593855 215725800002
145/02E-15L02 FRESSURE 180 47 57584520  2153366.00003
TAB/0Z2E-15N0 FRESSURE 400 48 87975225 215335325002
T4S/02E-15P0 FRESSURE 400 49 5788767 5 2153584.50002
T4S/02E-168A02 PRESSURE 400 50 5756957 5 2157123.50002
T45/02E- 18501 PRESSURE 400 3 57559570 2155880.50002
145f02E-16H0 PRESSURE 400 o2 57560410 215803525002
143/02E-17A02 FRESSURE 400 od 875174450 2106837 50002
T45/02E-20803 PRESSURE 80D 54 57502105  2151407.25003
145/02E-21E01 PRESSURE 400 55 ATE3SG1.0 215001 50003
145/02E-21.101 PRESSURE 180 S8 STSRESE.0 2148447 75002
145/02E-210L01 PRESSURE 180 a7 87048050 2147575002
145/02E-22B01 PRESSURE 400 a8 STB0SES.0 2152124.75002
145/02E-220L01 PRESSURE 400 ol 575EYZR 0 2145385500002
145/02E-22F02 PRESSURE 180 &0 57589525 2146937 25002
145/02E-23M01 FRESSURE 180 &1 57627080 2148478 75002
145/02E-24EM PRESSURE 180 62 576832605 215039325002
145/02E-24P02 PRESSURE 400 63 57696700  2146858.75002
145/02E-24 301 PRESSURE 180 &4 BTT1942.5  2146772.50003
145/02E-25004 FRESSURE 180 65 5768019.0  2145518.80003
T4S/02E-26J03 PRESSURE 400 66 57668476 2143883.00002
145/02E-26N03 PRESSURE 180 &7 57828170 2142367.75002
145/02E-26P01 PRESSURE 180 a8 27545180 214181500003
J45/02E-27C02 PRESSURE 400 69 57506860  2145562.00002
145/02E-27FQ2 PRESSURE 180 70 37088250 214484775002
t45/02E-28C01 PRESSURE 400 Fil DY530883.5 21405953.50002
T43/02E-32005 PRESSURE 180 7 5745981.0  2141653.75003



Maonterey County Water Resources Agency
EPA RS#03-235
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FALSE FALSE

STATE WELL NUMBER AQUIFER MAF 1D EASTING' NORTHING'

145/02E-33P01 PRESSURE BOTH 73 575B348.0  213BE08.75003
145/02E-34A04 FRESSURE 180 74 57814650  2141623.00002
145/02E-34B03 FRESSURE 180 75 EVEQ408 5 2141431.00002
145/02E-36E01 PRESSURE 180 76 BTEREN0.0  2138BR5 00002
145/02E-36GM PRESSURE 400 7 S770039.0 213920750002
145/03E-06L02 EASTSIDE DEEF 78 57758570 2164155.50002
143/03E-07 P02 EASTSIDE SHALLOW 74 57758320  2157389.00003
145/03E-18E02 FRESSURE 400 80 57746335 2155704 50003
145/03E-19002 PRESSURE 180 81 BYTE192.0 214594850002
145/03E-30E03 PRESSURE 400 82 8774081.0 214397575002
145/03E-30F01 PRESSURE 180 83 ayr7oelg.s 21448673 00002
145/03E-318B0 FRESSURE 180 54 87763120 214003050002
153/02E-12CM1 FRESSURE 180 85 57694410  2130513.75002

! State Plane Coardnate Systemn, Calfornia Zone 1Y, Feel, North American Datomn 1933



Table 8 REQUIREMENTS FOR SAMPLE COLLECTION’

ANALYTE CONTAINER SAMFLE FRESERATIVE HOLDING TIME
TYPE VOLUME

Caleium {Ca) polyethylene 200 mL°® HNC; 3 days wio pres.
{HDF’E?j pH=2 B rmonths wf pres.

CATION ANION  N/A NEA NiA, Ni&,

BALAMCE? Calculation Calculation  Calculation Calculation

Chioride (Cl)°  polyethylens 100 mL? 4£2°C 28 days
(HDPE

Conductivity polyethylene 400 mL® 4+2°0 28 days

{SEC)* (HDPE )

Magnesium (Mg) polyethylene 200 mL® HNC, 3 days wio pres.
(HDPE™) pH<2 & months w pres.

Nitrate (NO3)®  polyethylene 100 mL” none 48 hours at4* C
(HDPE™) HS0, pH=2 28 days

pH [Laboratory] polyethylens 3o mL” none 48 hours at 4* C
(HDPE )

Potassium (K) polyethylene 200 mL? HNO, 3 days wio pres
(HDPE } pH<2 & months w/ pres.

Sodium [(Na) polyethylene 200 mLe HNO, 3 days wio pres
(HDPE } pH=2 & months w/ pres.

Sulfate (S04 polyethylene 100 mL2 4£2°C 28 days
(HDPE")

Tatal Alkatinity  polyethylens 400 mL? 432°C 14 days

fas CaClO3)

(HDPE

' = CCL QA Manual and SOPs
“ = High Density Palyethylene

* = gnly one 0.5 gal (~2L) container is neaded for all analyses

“ = Cation anion balange is a calzulation

" = Analytes in padial mineral panel, one pint (~500 mL) container is neead for analyses

Monterey County Water Resources Agency
EPA RO#03-238

XO7994701-0

2 August, 2007
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APPENDIX A

GLOBAL POSITIONING SYSTEM {GPS) TRAINING

Appendix A-1; GPS Training Record
Appendix A-2: TSCT Asset Surveyor Manual

Appendix A-3: Pro XRIXRS Receiver Manual



Geographic Positioning System (GPS] Training Record

'Name of Trainee
_ Name of Trainer

. Date of Training

Satisfactory Completion !
—— L . Understanding
verification of access lo Pathfinder Office software ;

_Preparation of data dictionary

Set-up of equipment o
_TiimbleD TSC1 Asset Surveyor'
Timble® Pro ¥R Receiver’
Connector cables o
Batterigs {Asset Surveyor and Receiver)

Confirmation of communicalion between Azset Surveyorand
Recaver

_Acquiring satellites

_Setling up and checking crilical seltings ____ o
....-logging intervals .
-POOF mask”

_Proper packing and unpacking of equipment |

_TFm_sT:e_Ffihg dala files from Asset S-UF‘;I'IE-}’.I;‘J.I-‘-!E the com pute_r |

* The Agency uses Trimbla® products, the GPS industry standard.
2 PDOP = Posilion Dilution Of Precision



Operation Manual
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1 Quick Setup

The instruciions in this chapter are o simplificd version of the various
steps found in Chaplers 4, 5, and 6 af this manual, The purpose o the
simplified version is to provide quick setup puides with reasonable
default values that can be distributed 10 {ie]d ¢rows te ensure proper
setup of rover or base ST TECLIVEDS.

Dats is logeed tothe TSCL with the Asset Surveyor soflware., For funl
dorails on conlipurtian and dat colbeotion. refer 1o the TSCT Asyet
Surveror Softwere User & ufefe.

IZQ Mate — The steps outlined in this chapter do nat include 51eps
required to collest data using carrier phase information. For
instructions an how 1o collect high accuracy features, see Chapter 7,

Carrier Phase Data Collectian.

11 Before Leaving the Office

1 Tostall the Pathfinder Office software on your office compuier
{refcr to the Pathfineer Office CGeiting Started Craiele).

|-

Usiog the Pathfinder Office suftware, prepare uny data files o1
data djctionaries you requirc, and sransfer thern to the TSCL If
you wanll o gt Q1S or atiribute information oo features
stored in & GIS, import she data Hles andl data dictionary inta
pathiinder Qifice and then transier them 1o the TSCY. You may
k0 wanl 10 ansfer ARy waypoit and coordinate system files
1 the datalegier.

T3CT Asset Surveyar Operation Manual



Cluiek Setup

Check that you have afl the required eguipmend, and that it is
opurationi]. Set op and connect vour OPS sysdem (the appendix
for your GPS reeviver Tisis the equipmaent and shoses wou hoaw
o eonnewt ),

IF the GPS recesver has an CheCH] swiich, lom it on {the Serjes
00, GPS Tural Swtion 4700, GPS Total Staon 4806 Sire
Survevor ddi) and 46{0LS receivers have an Oo/OH switch).

Shart the Asset Survevor software to check that 1 and the G5
receiver are caopmuoicatiog correctly, 10 communication s
established, the GPS status line appears, I commuinication
luils, an ereor message pops up an the scoeen.

Check all eritical settings in the Asset Surveyar saftwire,

You shoukd abso check non-critical and disptay settings,
especially if the system has been used by someont else
recently, For details of bow o configure Asset Survayar, refer
1ot the TSCF Assert Siervevor Softweare Ulver Guide.

Tuen everything off and pack it into carrviog cases iF you have
e travel a significain distance e the survey site, Pagk spare sets
of barteries if you expect to operate (he receiver for any length
oo lime.

1.2 In the Field

Trarve] (o the survey site, reincimbeiog (o cary all the Tegquire
cyguipment with yvou.

Reassemble the sysiem.

It the OFS recerver has an CndOIF switch, wen it on. Then siart
the Asset Survevor software, if it is not alveady on.

Weail unti] the GPS receiver acguires cooogh satellites to start
compuling GPS pesitions, before beginoing w work, Th
oumbrer of satellites being tracked displays on the status line.

TSC Asset Surveyor Opergtion Manual
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Quick Setup 1

You shoold noe change some of the configuration settings as follows:

Main menu

L. Croufiguration Lhghlight Configuration
then press the 477 key

MmMITIOTnNnDn

Cornfiguration menu

d I ol
el i)
i Ll Henf S Fo

L

o GFS rover opfions Press 74
Lagging cptions Press ) :
i
Logging optiens screen :
!L 4 Mo fearnere Synchronized with 1he Buse station -
i 50 Linviarcu Synchrooraed with the hase station o
!E 6. Noe fur feare Synchronized with the hase station -
1 o Minimuem positions i =
Ko Alfow (CFPS wpdae “Wearn first ;
Y. Worning distance YAyt ’ :
0. 1o aceupt P'ress =
; Fosliien filters screen =

L1, Posirion mode ‘hlanwal 3TF or "Osverclet, 0¥
depending, on canopy density

g : . 12, PROF mask 3 ar O {depending on receiver) =
: V.
; A 13, T accept Press o) :
! . T { 1-4 TSCt Asset Surveyor Operation Maneal

I




1 Quick Setup

4. Creale a new dota fle. associating the corect data dicuonary
with it Alternitively, 1e open an cxistiog data file.

5 Regin collecting data. Collect, evies and wpdate il the
[l TS TG SRATY.

B, Close the dita Lile,

7. Lriseonmect and repack the components of the system.
Kemember (0 turn obf the GBS receiver, if jt bis un OndQIF
switeh, Return to your vlice.

1.3 Back in the OHice

1 “leansfer the data files from the TSCL (o be PC using the
Puthfinder (e software.

ta

Use the Pathfinder Office software for differential eorreelio,
ploting, ami exporting the data fileesy to o G5,

Recharge the 1SC1 datalagger and GPS receiver butlenies,

Lak

1.4 Rover Configuration .

Use the following procedurs [y et up your sysiem 11 3 Toweer
configuratym.

From the Ditifiges menu, select Fuciory defandts. This resets e Asnet
Surveyor software to its defanlt eomfigurston and then restarts the
dataloeger,

TSC Assat Surveyor Operalion Manual



Cuick Setup

Antenns options screen
14, Metgit
1%,

x,

Muoasurs
1h Ty
L7, Confirm
18, Toraecept
GPS rover options menu
19, Tor return (o the

Contfigreration menu

Configuration menu

Height to antenmi’s phase cenler
“Wertical'

L'or 2 hist ut anteina types, see the
TSC ) Asvet Surveyar Sofoware User
Ciniefe

Select “Per feature’, "Per fike’, 0T
‘Never

Prass

Pross =)

M), Comnpniication options PIEss e

71, Regl-time input opfions  PTess i

Real-time input options screén

22, RTCM ape limit
23 To aweept

24, Tor returd o the
Configrration Mo

Configuration menu

25, lo exin the
Configurotion meil

TSSO Asset Surwenar Operaticn Manual

5 ar 10 [depending ub your tading

Fress

Press

Ppess S5



Cuck Setup 1

1.4.1 Data Callection

Use the following procedure o sel up your system {or aver data
callection.

Main manu

‘EP'.':'?'. 1. Select Dake collection and press 7]
g~
" q-
SR Data colfection ment
2. Creaie o data file Sclecl Crewte aew file!
Press (73 and then pross (752

-4ar- -LH-

e an existing Select Open existiing file.

data {ile Press A%

seleet an existing ke o apyjrend
1o or uplate, and press 5

A, Vpoenit Dota coffection Press SL=) and press e o
combiem exit

1.5 Base Station Configuration

Ust the foliowing procedure to set up your system in 4 base slalion
contipuration.

Main menu

1. Comfignration Mighlight Confryaration
then press the Ao key

Configuration menu

2. GP5 buse station
: aprious Press o)
; 3. Logging oplivny Press A2

1-6 TSC1 Aszet Surveyor Operatiaon Manual




1 Quitk Setup

Lagging options screen

4. Measwremenly Une to five seconds (depending
on rover iaterval und frec space)
5 Truceep Press 57

fi. Toreturs to the
Canfegrration menu Press S0

Configuralion manu

T Tivexif the
Configuration menu Pross ST

TSC1 Asset Surveyor Dperation Manual 1-7



Cuick Selup

1.5.1 Base Station Data Collection

Use the Fallowing procedure 1o 51 up vour system for base sttgn
datyt collection,

il e

.:= 2 : Main meny

2,:{;55 1. Derna colicction Press 77
.' m.l" n

9[ Data collection menu

2. Creace bgse file Press £

Create File screen

3. Create Lile Press 4=

I*lnnnnnn-nl

Antenna optlions screen

4. Height Heigli to antenna's phase center

3. Mensure "Wertical®

6. Dupe For a list oF aomwenna Iypes, sve the .
TSCE Asset Surveyor Sofovare User
Cirndal:

7. To sceept Presy 7]

1-8
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1 Cluick Setup

Reference Positfon screen

£ Enter reference position. Type latflon (ar north/east) and

altitogde, and press

- -0 -

Else uar 2xisiing Pross e selegt the waypoint
wayponnt und press 5

-ar- -3

Ulse an upproximate

prursition Press Wee” znd press £

-ar- -0

Luave as js and st in
the Pathiinder OHice
el Press

Base Station screen

9. o exil Huse siaiion Press 77 and press w7 o
comfiom vxit.

TSC1 Asset Surveyor Operation Manual



Ahgut thes Manuoal

Key Symbols

Warnings,

%
o4
a8

TSC1 Assel Surveyor Operation Manual

The Asset Survevor selvware uses both froed (ihat s, physical) keys on
a keypud and soff (that @5, visualy Keys on the datalogeer's screen,

Hard (physicaly keys on the TSOY kevpad are indicated as Dollows:
E. s CEaul S0 on.

Softkeys on the TSCL screeo wre indicated as follows;

Teatn | Od 0 BT npud s

A softkey s activaied Ty pressing the cocresponding funclion key
{3 2. o) on the TS keypad.

Cautions, Notes, and Tips

Warnings, cautions, notes, and tips draw atlention w important
information. and indiean i naluee and purpose,

Warning = Warnings alert you 1o situations that ¢ould causs paracnal
injury or unrecovershie dats loss.

Cautinn — Cautions alert you Yo zimations that could cause mardware
damage or software errcr.

Meote — Motes give additional significant information abaut the sukbject
to increase your knowledge, or guide your actions,

Tip — Tips indicate a shortout ar other lime- or labar-saving hinl that
can help you make better use of the praduct.




Introduction 1o the TSC1 Dasa

logger

Backspare key

Space key ——

@C@

D@@

B EGY
.'.C}@
EEEHEAD
CODITHONED
@EEDUNY

CnyOHF key

To receiver

It PCzard

A Mulb-diractional arow key

Second lunclion ey

— Caps Iock key

—- Help kay

Quenee

|
Power'data cable

0) (W0 (N Tk},

Figure 3-1

3-2

T2 Asset Surveyor Dperation Manual

Eront View of the TSC1 Datalogger




3 Iniradugtian o the TSC1 Datalonger

- Top port
PC card —— ﬂg

cover releasa |
Button I

T,
ol A H
i Batlery cover
| | I
| ] i
; |
.
, | : T — Battery covar screw
! L LA
5 |
L —_—
| P |
=—

R oo
G —

Fower/data cable

Figure 3-2  Back View of the TSC1 Datalogger

TSC1 Asset Survapo: Operation Manual



Infroduction to the TSCS1 Datalogger 3

3.2 Turning the TSC1 Datalogger On and Off

Torvame on the TSOT datalogger, make sure that power is supplicd (see
Power Sources, page 3-11), Then press the preen oofotl ey magked

(RS
Footorn off the TSCL, hold down [ for ane second,

F]j Tip — For the location of the [ 2 key and other keys an the TSC1
N datalogger's keypad, refer to Figure 3-1.

3.2.1 Hard Keys
Llard keys ure the phvsical keys on the T5CL kevpad, such as 10
(A, A% e, &, aml =], Use these kevs 4o enter daty and wr access
different screvos.

3.2.2 Alternate Keys

Adternaie keys give some hard kevs o second luochon, Some of the
seeond functions are displaved on the bacd keys in small vellow
lettering. oy wse a second function, press the [m] haed key and then
press the alternate hard key.

Table 3-1 shows some of the Tunetions that you can access using
alternate keys,

Table 3-1 Useful Second Functions

Keys | Function
) Page down
(1= R Page up
()= Heme T
[F=)esn End -
(e[ Previous screen
[1[E] Contrast up
_['F_‘II'E'I B T ' Contrast down
3-4 TS50 Asset Surveyar Qperation Manual
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Introduction to the TSC1 Datalogger

3.2.3

3.2.4

T3C1 Asset Surveyor Operalion Manual

Soflkeys

Sotlkeys are displayed on the bowom line of the T8CH sereen. A

softhey carrespmuds e the adjacent hard key: 03, 2.8, G5, Fh, £3,
Pross the bacd kv w actvate the softkey oo the screen. To activate the
#aw saltkey, for example, press 33 See Figure 3-3,

——— Start feature ——,

i oliility Pole

. mLight Spurce
mFire Hydrant

= Bench

#Bus Stop

r.Path

~Park Road

CPark

"|!‘|E {E} PDOP 28

I Pawac | Revicw || Repeat )| Buick || EXT J

trtrt

el iy T ey

Figure 3-3  How Function Keys Correspand to Sofikeys

Safekevs refate to particular forms or fields and only appear when
thesi forms or fields are accessed. For example, the ™ S softkey onfy
appears when a line featare 15 vpened for dita eallection, as this
functionality applies o line features only,

Menu Key

Toreturn 1o the Main menw at any lime, press the [ hard key. Use
1his key in conjunction with tw [ key 1o move around the Asset
Susveyor sereens quick]y.
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Introduction to the TSCH Datalogger 3

4.2.5

3286

3.3

3.31

3.2.2

3-b6

Next Key

To simplity the wsk of moving around meous, the [ haed key offers
quirk access (0 npen serecos (windows).

Help Key

Press the fro hard ey at aoy time o obtain further intformidion abow
4 Lerpie, When you pross it the fedp menu appears, To exil Heip, press
L) fram the ffefe menn-

Screen

Tie 15C1 bas an LOD soreen, This sereen respoods 1o beat, and
protunged cxpostre 1 full sunlight can eause it o darken. [f the
sereen does dacken, taen it awdy from dicect sunlight until it relacns o
noreal.

Caution — Aepealed exposure to direet sunlight can cause the screen
to degrade.

Contrast
To increase the screen contrast, press (o [F ).

Tor decrease the screen conlrast, press =i F 1.

Backlight
Tor loggle the sereen bucklight on and off, press (7 (1]

TSC1 Asset Surveyer Operation Manual
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4  Pro XR/XRS System
Equipment

This chapler provides deaails uf he rquipment associaled with the
Pro X1 ad Pro XES reecivers and shows how Woassen:ble 12w
ceuifsrhe il

4.1 Pro XR Receiver Front Panel

The 'ro XIR receiver, shuwn in Flgure 4.1, 55 moanted inoa
weatherpeond ussing,

Figure d4-1 Pro XR Receiver Frant Panel

Pro XHMBS Aeceiver Manual a-1
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Pra XRHiXRS System Equipmer

4.21 Pro XA Status Lights

The twao stutus ights on e [ront panel of the Pro XE roceiver
provide the status informarzon histed in Table 4-1.

Table 4-1 Pro XR Status Lights

- GPS - Beagson

OFF Unit ot powered up Linit notl powered up o
beagon unghon is disahicd

FAST Searchiag lor satellitos | Searching lor M3K signals

FLASH @

SLOW  Foundaneormare | Found MSK signal. RTGM

FLASH  satellites. Met enough | data has net boen sont 1o
|

for a positign fix GPS receivar.
Good ATCM data is being

oM Perfgraning positian

iixgs provided to the GF 3 recewver

Fra XAXRE Beosiver Manual

4.3



U BB UEUBUNEUUUEEdHdEN

&4

Pro XR/XRS Sys'em Equiprnent

4.3 Back Panel

4.3.1

4.3.2

4.3.3

The Tro XK and Pro XRS receivers have two serial CoRITLnicaticns
ports (R5232) and an antenna calbbe port. The serial OGO
ports, shown in Figure 4-3, are 12-pinfi) bulkhead copnectors
locuted vn the back panct of thie Pro XK and Pro XRS recuiviers,

Figure 4-3  Pro XR/XRS Receiver Back Panel

Port A

Port A viters RE232 communication standards. 1 is designed for
NIEA-01E3 sulput and RTCM input.

Port B

Port B alse offers K$232 communicalion standards, 1 is designed tor
twa-way datu flow, external sensor inpi and power.

Antenna Port

The antenna connectar is a TRCEN comnector locited on 1he far righe
om the back pancl of the Pro XR or Pro XRS e eiver

Pro XAXRS Aecaiver Manual 4.5



Pro XAMHS Systerm Equipmernd

4.4 GPS Pro XR Cabling

Toruse the T5C1 handbeld with o GPS Pro X1 receiver, conneel the
system as shown i Fiouce Jd-1.

1'r. VA V. s -

Commpraet Doatie Anlenoa
Anlenna Cable

Antenou Cable Adapter

12 channel Proe XRE ceceiver
Cameorder Haliers

MY EARTOM Cuble

D Pow er Cable

Dol Batrery Cable

TSC1| Duatw'ESF Cahle
TS Hundheld

1 PR I6741-00
2 PIN 22624
1 PR

4 P I%ASE-1
3 PN 17466

Ao PN 30Z32-00

7PN 3023100
B 24323

G PN 32287-00

I N 296T3-50

Fiqure 4-4

4.6

GPS Pro XR f TSC1 Connection Diagram

Fro XA/XBS Receiver Manual
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4.7.1

4-21)

Pro XR/XRS System Hip Pack

The Pro KR and Pro XRS systems come equipped with on creonomic
hip pack carcying svatem, see Figere 4-18, The receiver, batieries and
antenni are carried in the field using this hip packfstrapping svswen:.

Figure 418 Pro XR/XRS System Hip Pack

Pro XR/XRS Hip Pack Contents

The Pro XK and Pro XRS systems are packed so that they are almost
ready for use. The items not incleded in the hip pack are three 1-fool
antenna pales, oac f-inch antenm pole and the data collector cabie
(PN 30233-00 tor TDCL, PAN 30234 for TDCZ, or PAN 30230 for
Ficld Computer/MC-V], These are located inside the shipping casc.

The Barge interior of the bip pack comains: the Pro XiZ or Fro XRS
receiver twa camcorder baueries, the poweridate cabile, und the
vaneorder pawer cable. Al ot these are set up inside the pack and
ready for usc. The exterior pocket of the hip pack contains a4 3-meter
antenna cuble attached 1o the reeeiver and routed through a pussuge
between the large interior pocket and exterior pocket, Bath the duta
collector cable and antenna are touted cut of the exterior pocket
through the dooble zipper.

Fro XR/XB5 Receivor Manual
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4 Pro XRA/KRS Systerm Equipment

Tu route 1he daa coblecint cables

l. Locie the data cellector cable and conneet it 1o Lhe data
povwer cahle, DE-Y% connector Tabeled TO RECLIEIVLEIR,

r Umee connected, teed the codled cable throuph the passape
and indo the exterior pockar,

41.7.2 Wearing and Adjusting the Hip Pack

The Pro X RXRS hip pack, once adjusted tor suit, (s comfortable and
Easy W use, See Figure 4- 14,

Sirimbile tTrimble cTrimli

Figure 4-19 View of Hip Pack Setup

Pro XRXAS Aeceiver Manual 4-21



Pro XRMAAS Systerm Equipment 4

4.2z

Antenna

When wearing the hip pack, the antenna height shoold he 3-3 inches

above your head. The aumber of umenna pole sections reguired varies
depeoding oo your height For example, iF voo are 53" all, you may

need two 1-foot and ene G-inch pole seetions, IE vouw are 6727 tall, vou
maty need three Lfoot poles. Try out different pole heighes,

Te ser up U antenmna with the bip pock:

L,

i

Attach the pole sections wgether and canoect the anenna
onte the top of the pale sections,
Attuch the polefantenna 1o the hip pack.

Cleese the side of vour body that youo prefes the antenn to
be on andt slide the pole sections ino the small sleeve on i
side of the bip pack.

Hip Pack and Strap

T adjust the hip pock and sirap:

L.

Comnect the steap (o the rear D-nog on the side of the pack on
whach wive anienna is located.

Connect the ather end of the sirap ta the D-ring on the bel oo
the apposite of the bag.

Slide the antenna pole through the velero connection oo the
Rll"ﬂ.p,

Put the strap over your head and across your opposite
shoulder,

At this point, the shwoulder strap should Tead naturelly frong
the anteona pole across your chest 1w the bell

Buckhe the hip pack around your waist'hip area so that the
belt uckle s centered in the middle of vour body.

The pack shoold adjust 1o fit elose n the snall of your buck.

Fro XR:XRS Beceiver Manual
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4 Pro XAUXAS System Equipment

£, Adiust the front and back straps so tee shoulder strap is
setuadesd sguarcly on vour shoolder,

-1

Put the pack on by shpping the strap over pour head ond
across your body and then buckling the belt of the hip pack.
The nip pack incluces skde compression streps that can be
pulled wwards you o hald the pack firmly and comtorably
agmnat your back.

Remove the hip packfsirap by unbuckling the belt and slipping the
strap over your head.

Tag hip pack and strap can also double as a shoufder bag. Tuck the
belt porion of the pack iote the webhing material on the buck of the
puck and hook the sicap oo the large D-rings of the pack. The unitcan
oo he carried an your shoulder instead of around youor waisl,

The puck has extra room in the interior and exterior pockets for
aclditional items you may aeed in the field. The hip pack alse includes
siraps an the battom of the pack (o seeure an exle sweater ar ool
while inthe field,

4.8 Optional Range Poles and Tripods

Range poles and tripods are very useful when coblecting carrier phase
dutu. The heigln of the antenta can be accurately measured, and rhe
antenna can he held sull easily, compared w an unlenna mounicd
fronn the hip pack,

Pro XAXAS Receiver Manusgi 4.23
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APPENDIX B

FIELD DOCUMENTATION

Appendix B-1: Example of Field Sheeat
Appendix B-2: Example of Chain of Custody Form {CQC)
Appendix B-3: Example of Photo-Log

Appendix B-4: Example of Sample Labels
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Samphig Cage Sampter

Samp g Teng

Commanls
Zompete Genergl Mireral Aralyses

155/04E-15D02

Zamp ng Jale: Sarplar
Faphng 7 ore

Comenls:
Cerpielr Geee-al Wnera Analyses

155/04E-19H03

Sarrrphing Dty Earrrolur:

Samphig Timoe

Camsmenis
Complate Gensral Miaeral Aralyses

155/04E-26G01

Sanmipli Lt EAmigiin

Zamp' g Timu

Lommsns
Complete Deaneral Mireral A-alyses

155/04E-08M04

Samnp g Cale:

Sampling T ~e:

Salnmenis
LOMmEEeE GEngral Mnerdl Araly ey

155/04E-17P02

Samphng D9l
Samrplng T:me:

correng
Carplele General MLnera Analyse s

155/04E-20B02

Sampling Oate:

Sarplrg Time-

oty
Commplele Gercral Mine-al Analyses

155/04E-36H01

Haroling Date
Sanf.7g Time

Camme g
Camplete General Miccral fnalyses

Bampier

Sa~pler

Sarngler

Gamgar
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APPENDIX C

REVIEW CHECKLISTS

Appendix C-1: Field Activities Review Checklist

Appendix C-2: Laboratory Data Review Checklist



tem _Yes No [MA Comment

. dated by the field sampler.

Appandix C-1 Maonterey County Watar Resourzes Agendy
EPA ROH03-2348
X.97994701-0
2 August, 2007
Field Activibes Rewview Checklist

Sampling Locationis):

Sampling Date:

All required infarmation was entered intg field
sheets inink. and sheats were signed and

Deviations from SOPs, along with any pertinent
verbal approval authonzations and dates, were
documented on the field sheets.

: gne pintf ~0.5L for partial mimeral pansl).

Samples were collected at the correct sites.

The correct number of samples for each il}be' of
analysis and the correct volume was collecled
{0.5 galf ~2L for complete mineral panel OR

" hcceptable sampie containers, approprate for

- Field blanks were collected, and at the correct

the intended analysis, were used.

frequency (one every 25 samples).

" gorrect frequency {one every 25 samples). |

Field duplicates were coflected, and at the

(4£2°C).

Chain of custody (COC) documents were ' o

Samples were packed with double-bagged ice i
and transported at the proper temperature |

completed progerly. |

Sample holding imes were not exceeded .
during field cperations. See Table B (QAPF). |

Reviewer's Hame (print}:

Reviewer's Signature:

Reviewer's Title:

Liate of Review,




Appendix C-2

Maonterey County Water Resources Agengy

Laboratory Data Review Checklist

Sampling Location{s):

EFA RE#03.238

A-B7094701-0
2 August, 2007

Sampling Date:

~ltem
Sampies arrived at the laboratory at the proper
temperature (4+2"C)

Al requested analyses were performed and ¢

were documented in the analytical report.

. Yes

No

NA~ Comment

© Analyses were performed according Lo the
meathods specified in the approved QA Project
, Plan.

E'_!_-'I_n::h:iing times far extraction and analysis were
not exceeded. See Table & {QAFP).

' Field Blanks results were below MOLs and
wera analyzed at a frequency of one every 235
samples.

"Field Duplicate results were £ 25% RPD and
were analyzed al a frequency of one every 25
samples.

Method detection limits were included in the
report.

A narrative summarizing the analyses and
describing any analysis problems was inchded
in the data report.

|
Data qualifiers and flags were explained in the _l_

data repor. '

Initial calibration data were within laboratory
SOP dafined acceptance criteria (1 = 0.995) for
all analyses.

Method blanks were pearformed at 3 per
analytical batch. and were below MDL.

- 'l'_"E-uE-t'ﬂratcrry Contral Sample {LCS) data were
included for all anaiyses for every analyticat
Brateh.

" Laboratory Contral Sample Results were within
80-120% recovery. i

—_—




Appendix -2

Monterey County Water Resaurces Agency

ltem

~Analytical Duplicate data were included for all |

analyses for every analytical batch.

| &nalytical Duplicate results were < 25% RFPD.

Yes

Matrix spike data were included for all pertinent
- analyses for every analytical bateh, and
| recoyeries were within 75-125%.

(Mo

“NA [ Comment

EPA RY9#03-238
X-97984701-0
2 August, 2007

: Matrix spike additions were at 2-10x the native.

Matrix spike duplicates were 3 23% RFD.

Gontmumg calibration data were within QAPP
defined acceptance criteria (80-120% of initial
slope) for all analyses

Reviewer's Name (print);

Reviewer's Signature:

Feviewsr's Tille:

Crate of Review:




heonterey County Water Resources Agency
EFA R2#03-238

X-GT994701-]

2 August, 2007

APPENDIX D

MONTEREY COUNTY CONSOLIDATED CHEMISTRY
LABORATORY

QA MANUAL AND STANDARD OPERATING PROCEDURES

Appendix D-1: QA Manual

Appendix D-2: Specific Conductance, hased on SM 2510 B
Appendix D-3: pH, based on SM 4500-H B

Appendix D-4: Total Alkalinity, based on SM 2320 B
Appendix D-5; Metals, based on SM 3111 B

Appendix D-8: Anions, based on EPA 300.0
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ORGANIZATION AND RESPONSIBILITY

On Ocieber 11, 1988, the Monteroy County Board ol Supervisors, in Resolution
Mo, 88-508, authorized the Director of the County Health Department and the
Gencral Manager of Monterey County Flood Control and Waler Conservation
District (MCFCE&EWCD) (o consolidate laboratory services for their respective
programs mie one facility, A Laboratory Stecring Committes, oomprised of
representatives from both agenctes, was established for the purpose of
providing the planning, operation, and future development of the Consolidaterd
Environmental Laboratory.

Each vear the Steering Commiltes develops a Memorandum of Agrecment
(MOA} that descnibes and conlirmes the services o be provided by the Health
Department to the Waler Resources Agency (formerly the Fiood Control and
Walcer Conscervation District) and defines the responsibilities of cach pary, In
addition to providing laboratory support {for the Health Department and the
Watcr Resources Agency, the Consolidated Chemistry Laboratory provides
ansdlviical services to the Monterey Regional Water Polluton Control District,
the County Deparlment of Public Works and numerous water supply svstems
and wastewater treatment facilities.

The Consolidated Enviconmental Laboratory 1s aceredited by the Swate
Deparuncent of to perform tests in the following fields: 1) microbiologye of
drinking water and waste water; 2) inorganic chemistry and physical properues
of drinking water; 3] analysis of toxic chemical elements in dninking water, 4)
wastewaler mnorganie chemistry, nuericnes and demand; and 3) toxic chemical
clements i wastewater. A list ol analyses and methods used 1n the laboratory
15 included in Appendix A,

The following is a briel description of the stalf support for the Consoelidated
Chemistiy Laboratary:

1. Director - Plans, organizes and controls laboratory operations. Coordinates
laboratory inwractions with other programs it the Health Department,
Administers laboratory budget, illing and purchasing, Develops laboratory
policy and procedures and supervises staff,

2. Public Heallth Chemist - Principal analyst, Performs complex organic and
inoreganic chemical analysis, evaluates and implements laboratory methods,
develops and maintains quality assurance, reports resulls and maintains
records, purchases equipment and supplies, provides technical consultation
to Environmental Health and Water Resources Agency, Trains analysis and
dacuiments competency

3. Water Quality Speciahst- Performs Droad range of proflessional scientific
worll related to water quality and environmental issues: is proficient in
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£,

performing waker guality analyses and managing the labaratony waler
quality database. Interpret and explain regulatory guidelines to clients,

Public tlealth Microbiologisis - Assist Public Health Chemist in performing
microelosical analyses and performing quality control.

Laboratory Assistant - Prepares culture media and reagents, assists i the
processing of specimens, performs low to moderately complex environmental
analyses and clinical analyses where interpretation or medical judgoment 13
not required.

Laboratory Helper - Washces and sterilizes glassware and supplics, Preparcs
and lahkcls mailing containers and specimen collection kils. Accession
laboratory specimens, Sterilizes and disposes infectious waste. Maintuns
stockroom.

Typist-Clerk II - Enters clients and laboratory resules into compueer. Prins
reports/forms, Prepares billing statements; receives and accounts for
payments, Distributes laboratory results, and maintains laboratory files,



Chaality Assurince Munual
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QUALITY ASSURANCE QJECTIVES FOR MEASUREMENT OF DATA

Ouality Assurance [QA] includes all aspects of laboratory operation thar affect
the accuracy and reliability of sample test results. In addition ta quality
controb of the analyvucal test process, guality assurance praclices include: 1)
proper sample collection, receiving and holding, 2) proper maintenance of
cguuipinent, 3) accurate dawa reduction, validation and reporung,: andd, 4)
periodic performance and systems audits.
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CUSTODY, HOLDING AND DISPOSAL OF SAMPLES

Quality assurance includes proper labeling of samples, proper completion of
the chain of custody /analysis request form, proper collection, preservation and
slorage of samples, proper accessioning of samples, and proper disposal of the
sample.

)

)

Sample Collection/Labeling. Sample collection is a coordinated effort
between the client and the laboratory, The laboratory will provide clients
with appropriate sample containers and sample collection/ preservation
instructions. The laboratory will also request duplicates and blanks
aceording Lo clicnts sample plan requircments, All samples asubmitied for
testing should be appropriately labeled. Sample contamers provided by our
laboralory have a suitable label which should be fitled ocut at the time of
sampling by Lhe sample collector. The following informaticon must be
provided with all samples:

a) Sample identification - submitters identification of sample {e.g. well
number)

b} Location - an address or briel description of the place the sample was
taken.

¢} Time and date taken.
d) Name of sample collector.
¢} Any preservatives

Chain of Custody/ Analysis Request Form. A Chaim of Custody/ Analysis
Request lorin should accompany all samples [see Appendix B). The Chain of
Custady fAnalysis Request form must inelude the lollowing mformation:
submitter name and address, sample identification; location of sample
collection; date & ume of colleetion; sample ype; analysis 1o be perlermed;
signatures of persons involved in the collection and chain of possession; and
melusive dates of possession.

Sample Receiving, Laboratory personnel receiving samples should assure
thal samples are properly collected, labeled, and the Custody fAnalysis
Request form has been comnpleted:

a) The laboratory assistant receiving the specimen must sign and date the
Custody /Analysis Request lorm,. Make sure that any special requests

made by the chient are recorded under the comments section of the form

by Assign cach sample a unique laboratory identification namber. Place
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4)

d]

preprinted lab number on analysis request form and sample container.
When a sample is collected in multiple containers for different analyses,
cach contaener should receive the same laboratory number. [Exception:
sample containers for analyles requiring a rapid turnaround time {¢.g,
coliforms) may receive scparate number to cxpedite reporting).

Check that the samples meet the eriteria deseribed in Table 1000:]
Surnmary of Special Sampling or Handling Requirements in 181 ed. of
Stundard Methods for the Exammation of Wafer and Wastewater
iAppendix C)

1] Samples should be colleeted 10 a suitable container; samples collected
in bottles ol unknown origin or questionable cleanliness should be
brought 1o the attention of the Water Quality Specialist or the Public
Health Chomist.

11} Samples should be adequately labeled

iii] Samples should be checked {or proper preservative, holding time, and
holding temperature.

1v] Samples should be adecquately scaled. Notify public health chemist il
there s evidence of leakage, Venify that adequate sample volume
cMists 1o perform requested analysis.

NOTIS: Samples that are not properly dentificd or are othenvise
unsuitable for testing (e.g. improperly preserved or exceeding holding/
transpoert ume} are recorded on the *Sample Invalidation Log” and the
Watcr Quality Specialist or Public Health Chemist notifies the clicnt,
Samples not mecting collection/ preservation criteria may be tested only
if resampling is impossible; results from such samples must be qualified
an the laboratery report by comments describing sample defliciency.

When the sample meets criteria for acceplance by the laboratory, required
prescrvatives are added immediately and the sample is stored under
conditions specified by the analvtical method to be used. For samples
requiring thermal preservation, a laboratory refngerator and freczer is
available, The temperature is maintained at 4 degrees and below - 10C
respectively. Temperalures are monitored cach day.

Chain of Custody/Analysis Request forms are given 1o the clerk to enter into
a password protected computer laboratory information management systern,
Refer to "Water Sample Entry” in Clerieal Manual for instructions on sampte
log-in.

&) Disposal of samples: Upon compleuon of all analyses, any remesuning
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sample will be stored for at least one month prior to disposal, Chain-of-
Custody form, worksheets and lab reports are retained for three years.
NOTE: Lonper relention of samples or dats may be required when legal
action is probable. The samples and any associated extracts or digests are
dispesed of following recommmendations found in the book, Prudent Proctices
for Disposal of Chemicals from Laboratories, National Academy Press,

Washinpglon, D.C, 1983,
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CALIBRATION PROCEDURES AND FREQUENCY

Calibration is the pracess for determining the correctness of the assigned
values of the physical standards used or the scales of the measuring
instruments, Calibration acouracy is critically dependent on the reliability of
the standards used for the reqguired comparisons., Only the highest qualicy
chemicals are used Lo provide necessary standard soluuons, and due care is
excreiscd in their preparation. The concentrations of the calibration standards
brucket the expected concentratian of the analvte in the samples, No data is
reported bevond the range of calibration of the methodaolopy. The calibration
data, when plotted graphically, is referred to as a calibration curve. The
calibration musi be done under the same instrunental and chemical
conditions as those that will exist dunng the measurement process. The
frequency of calibration depends on the accuracy requirements of the
investigation and the stability of the instrwment usced for the measuraements:

AL a minimum, three different dilutions of the standard will be measured when
an analysis s initlated, Correlation coeflicient must be = 0,995, Reportable
analvtical results are those within the range of the standard diluions used. Do
nul report values above the highest standard. The lowest reportable value is the
Merhod Devection Limit (MDL), providing that the lowest calibratoen standard is
less than 10 times the MDL.

1} Aromic Absorplion Spectrophotometers - Two approaches are vsed Lo
calibrate stomic absorption spectrophotometers, These methods are dircet
comparison and standard additions.

a) Dhirect comparison is the simple approach, and can be used with many
instruments to give a dirce readout of the concentrauen of an element in
an unknown sample. To oblain good precision {e.g., 1-2% coefficien of
variation), the absarbance levels measured must be about 0.1 to 0.6
units. Siandard and sample selutions should be similar in bulk matrix
constiluents, particularly acid and salt content. Interference
suppressants are used in all solutons when required. & number of
standards (usually three (o [ive in increasing, concentration) as well as a
blank, are prepared to cover the concentration range. A volume af tvpe 1l
reagent water with the same amounts of acids as the samples and
standards] will he used lor calibration blank. These solutions are run m
absorbance 1o check linearity of the calibration curve,

B} The method of standard addinons s used when samples containg severg
matrix interference. In this case it is possible to add small amounts of
convenuonal standard solutions, in increasing amounts, o aliquotls of
each sample. A calibraton graph can then be constructed. This methaod
will aften be used in work with the graphite furnace,
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2)

3)

4}

6)

UV-VIS Spectrophotometer - The calibralion procedure for the UV-VIS
spectrophotometsr 1s sinular o that lor the AAL spectropbotometers. An
Iintepration interval 15 not required as the sipnal 15 very stable, Ios
important o use blanks and allow at ieast 1/2 hour warm up tinle.

PH Mcters - The proper calibration of pH meters requires the usc of two
bufler selutions and o thermaometer, The two bufler selutions must cover
the expected range of samples to be tested. A third buffer is used to confirm
calibration. The pH meter should be calibrated cach day. The temperature
of the buffers must be entered into the moeter.

Conducuvity Meter - The conductivity meter docs not reqguire frequent
calibration but should be checked against & known standard cach day of
usc., Recalibrate when there 1s significant deviation with the value of the
standard.

Ion Chromatograph- Calibration of the lon Chromatosraph 1s performed at
least once each year and whenever: 1} Controls are out of range, or, 2} the
column, suppressor or detector is changed.

Inductively Coupled Plasma /fMass Spectrometer — Calibration of the ICP-MS
is performed every day of analvsis and whenever controls are out of ranee.
Sec the SOP {or more information.
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ANALYTICAL PROCEDURES

The laboratony employs only methods approved by Environmental Laboratory
Accreditation Program. Analysts must conduct sufficient preliminary 1osts
using the methodology and typical samples to demonstrate competence in the
usc of the measurerment procedurc,

Each time an anabvtical procedure is performed contrals are included and
duplicate sarnples and known additions are tested to insure accUracy and
precision. RHesults are not reported unless all conlrols are within acceptance
Limits referenced in Standard Methods 18th Edition, 1992,

To manitor reliahility of analytical measurements, data is peviodically obtained
on detection limits, accuracy, precision and recovery,



Cualins Assicange Mol
Fape 11 uf 14

ACQUISITION, REDUCTICN, VALIDATION OQF REPOQRTING DATA

The anabyvueal chemist 13 respoensible {or desernibing and reporting the data in
#n appropriate manner. [n order to insure the accurate transcription,
calculation and reporting of analvtical data, the chemist will adhere to the
following quality assurance procedures.

1]

2]

4

&

7

H)

Use documented procedures and record all significant experimental details
m such o oway that the measurements could be reproduced by a competent
analyst at a later date.

All measurcments arce made so thal results are representative of the matrix
(soil, water, etc,) and conditions being measured.

Report data only to the number of significans hgures consistent with their
limits of Unccrtainty,

Report dala with the proper units of concentration. Units should be chosen
which clearly indicate whether the concentration is in terms of weipht by
woeieht, weight by volume or velume by volume. Unless otherwise specified,
all data are caleulated and reported in standard units 1o allow comparison
with data reported by other laboratories.

The analytical methodology used will be cited. The raw data for cach
sample, along with reagent blanks, contral, and spiked samples will be
suitably identified if included in the report. If average values are reporied,
an cxpression of the preeisien, including the number of measurements,
mustl be included.

The report should include date and place of sampling, sampling point, the
name of the sample collector, idenufication as to type of sample, date and
time of sulimitcal ta the lab, date of analvsis, name of the analvst, and the
result. Any conditions which may cffect the interpretation of the data
should be noted in the report.. Al results will be reviewed by a Water
Ouality Specialist or Public Health Chemist before a inal repord is released.

Laboratory records will be retained in a permanent file for three vears.

Retain samples (or one month after sswuing nal report and retain data and
documentary evidence for three years.
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[NTERNAL QUALITY CONTROL

Quality Control (QC) may be deflined as those measures undertaken in the
laboratory to maintain the analytical testing pracess within acceptable limits of
accuracy and precisiorn.

The Quality Conrol Program consists of the ollowing clements: documentalion
af operator competence, recovery of known addilions, analysis of externally
supplicd standards, analysis of method blanks, and testing of replicatc
surnplos:

1} Opcrator competence The principal analyst is responsible for: 1] developing
a standardized training svllabus for the methods emploved in the
laboratory; 2) assuring that test personnel are adequately trained; 3}
ansessing the competency of test personnel, and 4) maintaining
docurmentation of training and competeney of all test personnel.

2|

£

b

Belore test personnel are permitted to do reportable work |, competency
in performing the analysis is to be demonstrated, Commonly, the
analyst performs replicate analysis under the supervision of the principal
analyst. General limits for acceptable work are found in Standard
bMMetlhods 18th Ediuon, 1992 11 Table 1020 -F.

Aller inital demonstration of competency, the principal analyst will
assure test persoennel maintain competency through testing internal o
cxlernal proficiency est samples at least once each vear,

With each batch of samples tested, controls will be tested Lo verify the
accuracy of results as deseribed below. Controts used with each method arc
outlined /m Appendix D,

1|

b)

Recovery of known additions as part of all regular analytical protocols
cxcept titrimetric and gravimetric methods, Use known additions to
verify the absence of matrix effects. Spiked samples shall be analyzed
with a minimum {requency of ten percent of the samples per matrix per
Bawch of samples. Spike recovery must be between B0-120% for poialble
waler (V3-1253% for waste water). When a spike sample fails 1o meet this
criteria, relest all samples following the lase aceeptable spike sample.
Spike recovery calculated as % of the known addition recovered.

Analyze controel standards with a minimum frequency of ten percent of
the samples per matnx, per batch of samples. H there are less than 10
samples in a batch, at least one per matrix per batch must be analyzed.
The concentration of the sample shall be within the working range of the
method. Scurces of these samples include but are not limited (o
perfortmance evaluation samples from the EPA, commercially available
standards, or standards prepared in-house but lrom sources different
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d)

]

from calibration standard. Control standards must be within the
published acceplance range ({or external controls). If the control
standard does not have a published acceptance range, recovery of the
control should be within 10% of the known value, When a control
standard fails to meet this criteria, retest all samples following the last
acceptable control.

Method blanks will be analyzed with each batch of samples, The use of
method blanks provides a measurciment of laboralory contarmination.
Blanks cannot cxceed the mimimum dewection level. See Appendix A,

Replicate samples will be analyzed with a minimum frequency of ten
poreent of samples per matrix, per bateh of samples for drinking water,
For wastewater the requirement is 3%, if there are Jess than ten samples
per batch, at least one sample per matrix per batch must be analyzed. [
the analyte 1s not detceted, replicate malnx spike samples will be
analyzed. The percent difference between replicate samples must be
within 20% for potable water {25% for wastewater), When a replicate
sample fails o meet this eriteria, retest all samples (ollowing the last
acceptable replicates. Duplicate % dilference calculated as the difference
as a pereent of the mean, |[100(X1-X2) fave|.

In additton to the control standards tested with cach run, an external
reference standard for cach analyuwe will be tested at least once each
quarter.

All of the quality assurance contrel procedures will be followed in the
laboratory, All decumentation for these checks should be available for
inspectien by laboratory manapcement.
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PREVENTIVE MAINTENANCE

As part of the QA plan, the laboratory has a comprehensive preventive
manlenance program. Balances, spectrophotometers, and othoer instrunients
undergoe routine maintenance and accuracy checks by a manufacturer's
reprosceitative or by laboratory personnel as described below. All preventive
maintenance performed n-house 12 docurnented on preventive malntenance
forms, Instrument s which undergo routing professional maintenance have
lubcls affixed to indicate date of last scrvicing, Manulacturer's instructions
and service manuals are readily accessible,

Adeguate spare parts are kept on hand to perform reutine maintenance and
minimize downtime. The spectrophotometers have maintenance coniraces that
provide lor unmediate servicing in the cvone of mallunction. Equipment
records documenung proventive maintenance and emergency servicing frepairs
arc kept for a minimuim of three vears,

1] Thermometer/temperature-reading instruments: Accuracy of
thermoemeters or recarding instraments are checked annually apainst a
certiiied Nauonal Burcau of SBtandards (NB3) thermometer or one traceable
to NBS and conforming to NBS specifications. All thermometers a
relaheled with date calibrated and correction flactor,

2 Balance: Balance accuracy 1s verified each week vsing ASTM type ]
relerence weights, Accuracy checks are documented on preventive
matntenance chart, Balanees are serviced and cerufied annually through
a maintenance contract. Type 1 weights are re-certified at least every five
Years.

3 plmeter: pll meters are standardized with at least two NIST traceable
standard buffers (pH 4.0, 7.0, ar 10.0) and compensated for tcmperature
before each series of tests. A (third buffer is used (o confirm calibration.
Date buffer solutions when opened and discard buller after expiration date
on hottle. Buffers prepared from powders are replaced afler four weeks.

41 Water deionmizaton umt: Conductivity of the RO and Nanopure waler 1s
checked each month. A helerotrophic plate count on Nanopure water is
also perlormed monthly. Fillers are changed as indicated by conductivity
reachings and hewerotrophie plate count. Records are maintauned on
preventive maintenance chart, Water 1s weswed annually for bacteriologic
quality and heavy metals.

io)

Autoclave: Autoclave charts arc used to document date, ume, temperature
and contents of cach load, Chem-di indicators and heat sensitive tape are
uscd with =ach load to identify materials that have been autoclaved,;
results are recorded on autoclave chart, Autoclave perlormanceo 1s
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7)

5]

E)

10

11)

checked #ach month with biologieal indicator (o8, spore SUSpenson).
Autoclaves are serviced quarterly under maintenance contract. The
accuracy of autoclave recording thermometer is checked annually, The
autoclave operating temperature is monitored on a weekly basis.

Refrigerator: Temperatures are recorded dauly and unis defrosted and
cleaned as needed. Al media and reagents stored 1n the refrigerator are
labeled,

Fregewer: Temperatures are reeorded danly, Identfy and date materials
storcd. Defrost and clean semiannualiy; discard cutdated materials.

Ultravialet sterilization lamps: Unit is cleaned monthly by wiping lamps
with a soft cloth moistened with ethanol. Test lamps quarterly with UY
light meter and replace if they cmit less than 70 % of imtal output araf
agar spread plates containing 200 to 250 microorganisms, exposed to the
lizht for 2 minutes, do not show a count reduction of 994%,

Water bath: Fecal coliform water bath is checked twice daily. All other
water haths are checked cach day ol use.

Incubater: Check and record temperature twice daily (morning and
afternonn) on the shelf areas in use,. Locate incubator  where room
temperature is in the range of 16 to 270 C.

Fume hoods/Biological Safery Cabinets: Furne hoods are checked once
cach month using a velometer; readings are recorded on preventive
maintcnance chart. Hoods and safety cabinets are centified annually
through service contract.
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PERFORMANCE AND BYSTEMS AUDITS

Caorrective action is required when data is outside of predetermined limits for
acceptabillity. The corrective actions can be trigeered by the {ollowing quality
assessment activities: Control Chart analysis; proficiency evaluation testing;
and QA audits.

1} CONTROL CHART ANALYS1S:

The laboratory's quality asscssment techinigues wiil be uscd to maintain the
precision and accuracy of all laboratory analyses within a state of statistical
control, Preacision and accuracy measurcments are the Dest way Lo assoss
analvtical perlormance. Preason s the degree of reproducibility of a paricular
analvtical procedure. Accuracy is a measure of the agreement between an
cxpenimental determinaton and the true value,

#4] PRECISION - Asscss precision by replicate analyvsis, by repeated analysis
of a stable standard, or by analysis of known additions to samples.
Procizion s specificd by the standard deviation of the results, The
formula {or determining standard deviation [(SD) s

SD =vE (X1-X)2/{N-1)

X1 is the value of the individual measurements; X is the mecan of all
measurements for a given sample and N 1s the number of measurements.

The purpose of determining precision is 1o establish the typical vartance
ol the method 1in the absence of any matrix influence. In the course of
determining precision, there are two cases that indicate there is a
problem with the precision data.

1] The measured values show wide variation {rom ane o ancther lor a
given day.

iiY The measured values show little variance from one to anather for a
given day, but the mean and standard deviation show wide variation
from one day to another.

[(f either of the above occurs, factors such as sample homopencity,
instrument calibration, or analyst error should be checked, documented,
and correcled. The precision measurcments should then be repeated.

bl ACCURACY - The best method to delermine accuracy is to spike an
alequort of reapent water with a known amount of the constituent being
mecasured and analyze the sample. The amount spiked should be at
least five to ten Limes preawer than the analytcal detection hmat,
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3

To evaluate the data agouracy, the percent recovery of the spike must he
deterrmined. The formula for determining percent recovery 1s:

" recovery = [100(5 - 51)=52)

Where 5 is the concentranon of the spiked sample; 51 1s the
concentration of the unspiked sample; 82 is the concentration of the
spike added to the sample.

If the percent recovery deviates significantly from 100% and the method
has not demoenstrated significant bias, the problem must be detected and
corrected prior o continuing the analyvsis. Sources of (his problemn
include incorrect standard or spike solution concentration or a problem
in the procedural detection system.

Precision, accuracy, and detection limits for all methods used in the
laboratory is comparable to values reflerenced in Standard Methods 1#th
Editicn, 1992 and EPA Methods for Chemical Analysis of Water and
Wastos, March 1983,

PERFORMANCE EVALUATION SAMPLES: The laboratory divector is
responsible for enrolling the laboratory in ELAP approved proficiency testing
programis) and assuring that proficiency testing is performed for all
repulated tests, The principal anabyst (Public Health Chemist) will condua
and document mnternal proficieney tesung ab least onee a0 year for testy
where proficicncy testing is not available. Proficiency test samples are
treated in the same mannct as routine samples (ic. tested the same number
of times, rested using personnel who routinely perform testing, tested using
routine methods and tested during patient testing).

QUALITY ASSURANCE AUDIT: The quality assurance program will be
anclited guarterly and any deviations from the program will signal corrective
aclion to be taken, Quality assurance audit will be documented in a written
report. The audit will include the following aspect:

a) Competency of test personnel must be evaluated annually and be
documented

h] Ewvidence of the systematic use of control samples, replicate
measurements and reference materials all in conjuncoon with control
churts.

¢) Proper labeling of reagents and samples.

d}l Use of approved methods.
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¢ Results on blind samples.

 Acceptable salety equipment and procedures,

pl Quality assurance reports generated on a regular basis,

hi Documentation on equipment performance and maintenance.

1] Training records.

3 All relevant bles acecessible and organized.

k) Laboratory personnel {ollowing good laboratory practices.

l] Laboratory personnel (ollowing good measurement practices
The Public Health Chemnist will be responsible for initiating and documenting
any corrective action necessary. Corrective action will be doecumented on the
appropriate control chart, perlormance cvaluation repoert, or QA audit repart.
Mo data shall be reported until the cause of the problem is lecated and
corrected or the labaratory demonstrates the cause was a random cvent and no
longer alfects data. Although the elimination of events reguiring corrective

action may not be achieved, a reduction in the repetition of these cvents 1s the
aljecuye of this propratn.
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REFERENCES FOR (HUJALITY ASSURANCE DOCUMENT
1} Standard Method for the Examination of Waler and Wastewater, 18th
edition, 1992,

2} tlandboeoek for Analytical Quality Control in Walter and Wastewater
Laboratorics, EPA-600G/4-79-G19, March 1979, USEPA.

3} Manuals for the Certification of Laboratories Analyzing Drinking Walcr
Criteria and Procedures/ Quality Assurance, EPA QAMS-005/80, Interim
Guidelines, EPA-S70/9-82-000, USEPA.

4] Methods for Chermeal Analvsis for Water and Waste, EPA-600/4-79-020,
March T9HE3.

Written by: Gerry Guibert & David Holland
Date: May 1993
Ecvised: January 1999

Revised: Scprember 21, 2004

Approved by

(Laboratory Dircetor's Signature)
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ANALYTICAL METHODS FOR WATER ANALYSIS
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SPLECIFIC CONDUUTANCE
EPA L2 USM 25101
umhos at 25"C

Scope and Application:
This method 1s apphicable o drinking, surtace and sulme waters. domestue and indusieial wastes
and aead con.

Summary of Method:
The speciic vonductance of a sample 35 meastired by use of wseli-contamed conductivity metes.
the Y51 MModet 320 The conductiviey meter is tsed 1 the wemiperature compensated mode.

Nample Criteria & Acceptahility:

Aominimum ot M ml sample should be subraitted in a clean continmer proveded by the
labaratory. Samples can be stored for up o 28 davs at daC. The samples musi be broueht 1o
remnml termperatie helore wsting, [Cthe sample dovs not meet the above eriteria, document 1t on
the worksheet but perform the test.

Reaguents:
002 Meolar Standard Potassium Chloride Salution:
[ Dy 0285 ool Reagent Grade Patussium Chlonde (KC L Lor 3 hours at 105" Use
mnediately o store i adesiceator unti] use,

20 [hssulve (R74500 ol pre-dricd potassium chlemde moa 1 hier Chass A volumetric ask
usImg deronized water,
d, Labwel the tlask swith Posassiom Standared Solution, $8.7430 g KCFLL date muade, outdate of

A mwnths, and initial.
Lo Alermately, order two 300 ml contamers of the Tracecable Conductivity Calibration
Stamclard near the LH mdcrambosem range: fram Fisher Scientifc, Cat o, 09-328-1F

Control

L Check detonkzed water. 1t should read less than T umbie, [Pihe reading 15 higher, cean cell
and repeat resiling of deiontzed water, 10 reading is still high, notily the Chemist,

20 Ese current Qualtey Control sample with each run. The control must be i mnge belone
praceeding with specimens. The 0.07 M KCHean T used as control,

Comductance Meter Maintenance:

Lo Stewe cedl in deionized water. [File cell has heen stored dry, soak in deionized water Tor 24

hours.

Check the platinum black coating on the electeode, [N the coating appears thin or it it is

Making oft the ¢lectrode, the cell should be cleaned and the electraodes replatimeaad, See

“Instruetion Manual Y51 Medel 32 Conductanee Meter”™ pages 1T and 12 for istructions.

3.0 The electrode should be cleaned and replatinized every four months. Record the preventative
naintenance on the “PM O Worksheet™.

12



MO Lal Conductividy
Sl e Page 2 of 2

Conductance Meter Calibration Check:

Instrament must be standardized with KO sohution hefore daily use.

1. Pow 30 mi of the standard potassium chloride solution inta o 250 ml beaker, Altcrmately.
inumerse the conduetivitye cell and thermometer in the Rinse Bottle, then imans{er 1o the Read
Boule for actual reading

20 Immerse conductivity cell insample. The electrodes must he subrierged and the ¢lectrode

chamber nust be free of trapped air. Tap the cell w remosve any bubbles, and dip it twe or

three limes to assure proper wetling.

Rotate the Range Switch to the lowest range position that gises o reading (within ranec) on

the display. Ao ever-range value is indicated by a =17 tollowed by blanks. An under-range

value is indicated by a reading followed by a small letwer ~u”. Regdings may be i errar when

cperating in the under range conditions. On the O 1 = 2 micrombo range: allosw extea ame o

stahlize.

4. The conductance value of the solution 1z displaved on the meter, The anits v which i is 1o be
read are determined by the Range Switch, cither inml” or in ol (or milli and micre
slemens).

el

2ulll 20 uls, 200 0l reading = final resalt
2mll 200ml: 200 mL readings x TOM = finak result

5. Use the table below @ check accuraey of cell constant:
Conductivity o901 M KC|
Temperaiure in Centivrade Micrg-ombwes om
21 1305
22 1332
23 [356
24 386
th 113
26 [d-11
27 168
28 [ 46

1. I the stindard is within range, rinse the cell three tmes with detonized water, and start
testing urkrowns as deseribed tnosteps 2-4.

Reporting:
Report resulis w three sigoificant figures. feport in units of micrombos per centimeter ag 23 "¢

Referenves:

[ [ostroction Munoal Y8 Sodel 32 Condocionee deter”, Hem G00818, PN AT R, Ocwobar 88 1P
2. Methods T Chemical Analysis of Water and Wastes”, E1PA- 600 4-79-020, March 1983, pages
T2OLT-1 1 1200 1-5,

"Seandard Methods lor the Examination of Water and Wastewater'. [8th Lditeon. 1992,

[I]

Woortten by David Perer. Dae: Februawy 1993
Boovised: fanuary 12, 2007

Approved by

Chemist



pH
SM 4500-H B
Electrometric

Scope and Application
Application to donking, surface, ground and saline waters wsowell as acid eain, wd wastew e r {damestic
aned industriul.

Principle of Operation

pld s defined as ihe negative logarithm of the by drogen jon concentration in moles per liter, The pil
scile poes fram zero to faurteen sith a value of seven units 1o be considered neatral. Values below
seven are Acid: values above seven are kasic. 10 is imparant w note that a ong-unit change in g
represents a len-fold change in the concentration of the hvdrogen .

pH has s wreat impact oo almest all biological aml chenmcal processes wsed Tor water and wastewater
treatmend, wnd proper measurciment ol this value is evitical. pH s measured wsimge a pl meter consisting
ol a potentiometer. zlics pH oelectrode. relerence electrade and temperatuce compeosating deviee, When
calibrating the instrement, wse twa buifees that bracket the cxpected pl vualoe Toe preatest accurniey.

Specimen collection and Handling
Collect sample m phastic o glass container. Test sample immediately upon reseiving andfor woithin tao
honers wber callection,

Instrument Calibration:

T Tddee ealibratian:

. Filla 50 mk beaker woith up to 200mlof pl 7 Bbubfer Add g sur Bar wisd sel the Kb anihe magnelic
slirrer 1o the second Lise an the dial Gslow spind. Flace the electrode mothe pil 7 bafler: make sore
that e refecence electrode 1 filled with KCTand oo open. Albow the clectrode to equilibrace for 3
manuies.

20 Release Stamdbs buttesr and press the pll batken, Measore the temperatwre of the bufter soluviva and
ser e remperature contral, Tuon the large slope knob o T and the innere knose fully eclocks ke,

30 Adjost the enlibration conrrob ] the readoue displayvs 7000 Fress the my bution and record the ms
reacding un the soorksheet. BEomove electrodes Trom the bufler woe sinse wath deonized sater.

4. Filla 3thml beaker witlo upoo 30 mlof pd 1 Doler. Add acstic bar and set the kaob o the mugneric
stirrer 1o the second Bne oo the dial (slow spind. Place the electeade inthe pll -4 Dotfer and allow the
cleetrodde o cguilibrate for 3 nnoutes, Press the pl [ battan,

[E)

Ackjust the slope knab unti] the readout displins 00, Press the my butlom and record the mv reading
o the worksheet, Remove ebectrodes Trom the botTer and rinse with deionized water.

O Fill a3t ml heaker with up o 30l o pl1 686 butfer, Add a sur B and set the kneb o the mugactic
stirrer L the second hne on e dral Csloss spind, Place the electrode in dwe pld 6,36 bulfer and atlow
thv vlectrade o equilibrate for 2 minutes, Fress the pll batten and recond the result on the worksheet
and quality contral graph, P should be 6,86 = 0012 natils chemist 3ot of range,

Foo R the eleetrodes wath deionized sealer.

-
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8. Record mv readimgs ol calibrataon bulfers. Calealate chmge 10 millivoles wd divicde by 3. The resuli
should be 38 = 2 my,

0. Wthe slape 18 within limits, begin testing unknowns, 10the slope is am of ramze, re-calibrate the ptl
meter, the secend calibration shape i out of range. natidy the chemist

Controls
[ Komevery tenth specimen o duplicate, The deplivates shauld be within 20% of vacl utlier,

20 Cheek the 6 86 control budter afier vyery lenth specimen, Record the results on the woarksheet amd
qualite conteal char.

Procedure

Onge the pilmeter has been calibrated, the unknown samples can be tested,

1. Pour 30 ml ol unknown {or 3 ml of unknosn ifalso westing For alkalinity ) into a 150 ml beaker
containing w small suebar. St e stircer. Keep te wutomudic stirrer at a consiant moderate rate
e speed 15 marked ony the dial by oo pen marking).

20 Al the display te stabitize. and recced the results on the worksheet.

3. Ringe the electrade with deionized water between specimens, Blot dey with a *kioswipe”™. Do oot ruk
the electrede: the static elechricity can aller readings.

Reporling

Boport the vesul te the nearest tenth {0, 1)

References:
o =Method For Chewnicul aoalvsis of Witer und Wastes™. ERPA 60379020, Revised March 19453,
20 Stancard Methods For the Exaination ol Water aond Wastewooter Pdth cdition [992

Written by: Dawvid Perez
Date: December 1994

Approved by:

Chemist



Total Alkalinity
SM 2320 B
Titration

Principle

Towaed alkalinity is delined s the acid-neutrlang capabilioe ol witer, [Uis eeported as due o bicarbonate
IO, carbonate (03, and hvdroxide ¢OTE Unalweed samply is titrated petentiomeirically to pll
8.3 endpoeint for “carbonale”™ alkalinite wed 13 codpoind For “bicachonate”™ alkalinim.

MNole: Samples with a pH less than 8.3 (e, mosl drinking water samples) are reportet] as having
non-detectable hydroxide sand carbonate alkalingty; Tor these sumples weal alkalinity is due entirely
Lo Lthe bBicarbonate content of the water. Bicarbonate alkalinity (as FLOC3) can be ecaleulited Trom
total wikalinity (a5 CaC03) By multiplyving by a factor of 1,22,

Applicable to deinking and surfice soaters. domestine and indusirial swastes, and saline waters.

Sample Criteria & Acceptability

siunples shoold be aubamatted in ¢lean cantainers provided by the Tabaratory . Acmmomuo of 100ml of
sample shauld be sulbanitied for westing. Samples. which cannot be wsted withm 24 haurs of collection,
shauled be stored at 370 and tested within 14 dayvs, 1 any sample docs net meet the above eriteeia.
document it on the worksheet but perform the 1est,

Equipment

1. phmeter that can read 10 .03 pl uats,
20 Twe LAl Class Aoyvolumetric flasks.
3. Magoctic steeer and magnetic stic bars,
A0 w100 mlL beakers,

30 One 230 ml. Dask

6. Cne 30 ml. gradoated cvTinder
Reagents

The das belore preparinsg standwrdiee sulfurie seid, dre (01 wool Tris Bulfer Por ot least 5 howrs w0 (03
Covernizhn 15 aceeplabled Afer des g, unoiediately wengh cut the Tris BufTer, I0that 1s net possille,
store the reapent i the desiceatars until wsed.

1o Stundbardized 002N HOSCh Csuliure acidy - 0.004 wnits:

The comcenteated TESU): and steck 1O N FI2S04 may be Totnd in acid cabingt beloss i,

wo Prepure a 1O NS0 Stock Solugion: Filla 1,000 ml Class A solwmetric Mask three guarters
lallwath deionized water, Caretully add 28.0 ml. of concentrated TESCH wsing a 23 ml and 3 ml
Class A volurmetee pipette. Fill wo the mark sith deioniaed water and s, Treanster to plastie
Bottle and Tabelas 1,005 VESCE Steck Solation, doby made, outdate of T sear, and initial. Cap
lightly.

b Propure a stoandardieed 002 5 1,50

oo Filla 1090 ml Class A votumetric Nask three quarters ll wath deionised water, Careluaily
add 200 ml. of the Stock HR0 asing 4 20 ml, Class A pipetie, Tl to mark and nnx
theronzhly,
Woeicl out bedwoeen 0700 w GUBU0 g ol Tris boalfer using de analyvticul balance. Reeond the
welght of the Tris Bulfler to towr places o the Standard & Reapeot Preparotion”™ noteboaok,
Add e buffer (o 230 mL Dask contammiong 23 ml of detomzed water and st b s,

td
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—d

oAl drops of Flach Brom Cresol Oreen-Methy 1 Red indicater solutioa (Taclh cat. number
431310 the Tris budTer solurion,

4. Fillthe tivaring barer with the 02 N 150, solution. Tiate the solution until @ stuble pink
golor s reached, Record the velome of reagent used,

3. Lateulutions:
Nermality of TS0y — Weol Tris Bufier (g) = (021137 wineyg Tris X mL ol 0,02 N 1,50,
used]
Lsample:
D08 o Uris Paelfer = (0120137 wimeq Tes X 337 ml 1500 00203 % 11 LS80,

G Transfor the .02 ™ L5 tooa one liter plastic hetie, Recard the normalite an the bole,
date micke, outdate o 3 months, and initial. Store al room temperature.

20 Alematively, order (002 N 12503 alreads prepared and standardized from a vendor such as Fisher

Scicnifie. Record lot ow Q0 weorhshect.

Controls
T Run dermniged water as blank., Yalue of blank should be Jess tan 2 mge] of caleium carbonaie
Capprosimately 001 ml of TLS0),

ta

Lse ane quality control standard, This is a selution of sediom bicarbonate (100 medlh Kon onee with
cach set ol samples and record resulls on contrel chart. Consult chemist iF cut of conrel situation
SRALIES

Rum evers 1 specimen in duplicate, Caleulate the relative standard deviation { R8I} of the
replivates asing the following formula: RED-513 = mean o LD The KBS shoald be less tan 0%
I e replicates are outside of s cange. repead the specimoen a third ttme. Check with the chemist

-

lor inslouctions.
4o Faech quarter an external reference sample is w be analvzed. In the case of renls eaceeding

acceplance values, document correstive action. Place aoy carreatine action records wm proficicney [e

Procedure:

applicabie. standardize the pll meter each day of use (seo supplemental procedone). Recoed slope witls
ultset un worksheet,

Run the blunk and eoetrol fiest. e contred s sathin range (range Toound in the ~QC [norganic True
Value™ binderh, ran the smoples. Repeat the concol iE1 1€ out of ranee. Notify the chemist t1he contral

s oul of ranpe a secand Timye.

[ Aadd 30l o contral or sampls 10 a 100 mi beaker cantaimng o masietic str bar. Sel maznctic
stirvet al b speed.

20 Caretully Tewer pli probe inte the solutiva, 11 che pi is above 8.3 consalt principal analyvsi!

3o Fillthe vivreating buret i vhe sero mark witly e stamdardized WS04 Cioetully add the TI2506 o0 the
simgle untila pldol3 3 s s reached.

4o Becord the volume of 11503, added 1o the sample. to the nearest tenth, oo the chemistry worksheet.
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500 Rinse the pll electrode wath dedonizod water, Measure oul e neat sumple, relil] the buret, and titrate
e next specimen.

Calculations:

Lse the following formula to caleulate the alkalioity as ol of culcimmn carbonie.

Exception: T'or alkabnity below 20 mgdl use Tow alkaliniy caleulation procedore (refer o SM23208
part 33

mel = dmbo ol BLSOY - G0 X normaliny of PSSOy A (300000 ¢ ml of sampled

Lxample Cfer 30 ml sampple):

2RGml - 001 X 002 X (0000 0ml = 370 mgdl of Caleiom Cavbonare
L¥r

PR G ml =00 mly X (20 = 5700mwlof Caleivm Carbanaty

Reporting
Repor in whole numbers: reund off o 3 sieailicant Agures. Fxamples:
289025 - 290k 11259 = 11300 23.05 — 24

References
Standard Methaods {or the Expmimation of Water and Wastewawr [Bih edition 1962

Written by: Dawvid Perez
Date: January 1883
Revised by: G. K. Guibent
Date: August, 1988

Approved by:

Principal Analyst



Yarian Flame AA Procedure
SM LB
For Ca, Mg, Na, K and Fe

FPrinciple:

In Pione atemie abseeption speetrametrn, a sample is aspirated inte o Tame and arcmiasd, A Light beam is
dirgeted through the flane, inte g monochremeter and it a deteetor that mewsoees the amonnt o light
absvrbwed, Because each metal has s own charactersstic absorption ssavelenath, o seorce laoiy composed ol
thint element is wseel. Lhe wmoon ol energe absorbed in e flame is peopordional wothe comeentetion of the
clement in the sample

Sample Colleetion/ Landling:

U imetal iree collegnion battle o collecl swinple. Colleet coe Her ol swmple. Ssmaller volimes gnot less than
SO0 il an be wsed il necessary, On collectivh, acikhily samples to pll =22 with 1 nitee acd, usaally 3l
pur hiter, [ swmples are net acidified wt dme of cellection, add acid upon receipt in ik and hold K minimuem
ol 146 hours betare analvsis, |40 CFR 14 1.23K ).

sRample I'eeparation:

samples conting puriiculate or oeganie material regoice preteeatnent betore aoalyvsis, Samples with
turbidity <b WU no oder and single phase may be analvaed divegtly. hgest all other samples before
determmiong cotil mctuls,

Digesiion Procedore for todal metals:

Drinking water samples with tarbidity =1 NTU can be analyred following digestion with nitric acid. Sec
provedure 55 30301 {Nitrie Acid Piagesuom). Wastewater samples are better digesied wsing method S
S030F part b ixitrie Awid-Hvdrochlaric At Dhigeston), Report as total reeos erable metal,

SampHe criteria;
Except as noled, specinwes that do not meet the ertera below should be nnwedioke s reporied s "ne pesy”
with an explanaton pele
1. Swnples subimitted oy onpeoper callection contaier.
200 Sumple inadequately identiticd, (Sample Tas no identification, o cannot be matched to a laboratory
reg st ok
c mample guanties Dsedicient
Simple contiiner broken or leaked in transt,

F Y]

Special Enstruetians:
All elassware and pipeties vsed in this procedure must be eleaned using glassware-cleaning procedure. See
docament i kitchen.

Heapenls:

1o MNiteie Actd (103 g s Tigh parity nitric acid | +1.

20 Lanthanuo solution {1, 01%0) Disselve 38,03 ¢ lanthaoom axide in 250 mi ol cone 1HCL, Add slowly
with stivring il dissolved and diluee o abowt 900 ml. Allew 1o cool Bor o fesw hoars then dilure o Poal
LOOO T wedume, Used tor Ca, Mg, hasand K analysis,

30 Calewm sobution: [Dissolve 630 mw caleivm carbonate, CACOS3 0 30 ml ol -3 HOL. IEnecessary
hail gently torobiatn complete solurion. Coolb and dilote w TOO0 mL with waoer. Used foe Fo analyvsis,

4. Standard Mued solutions: Standard metal selutions are prepared Mram TO00 mgf AN or 101X

standards purehased from Ricew Clhemical company, Spes Certiprep, LabhChem, Fisher Seientifie or

OWRL A standierdd from BN seientilic (LCT Multi-element Standardd 45 s ooy cony enient For calibrutivn

stundards.

Deiomized Water froam Millipene system metal free wiier,

o
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[nstroment Sei-up:
Uisa e Wortao Spectes 3008 A operating i Qw Pume mode witle Adr Avetviene hurmner,

Lo Furs oo exDaust hood, Switchois located mothe corner by e Chedsine room refriacrator, Saote: Tem
swilch until it clicka ans [ vow comtinee oning the switeh afier it chcks, the airflew wall be reduced.

20 Turo oo "Acery lene” gos evlinder locaded outside in the "Sabey Stoage” shed, The cerrect door howsing
thz tank is labeled "Acety lene”, Pressure should be sot at 3-% P51
Mote:r The evhinder valve s opened by twming e dandle onky 153 e countere lockwise, Replice
cylinder when pressure in tank draps betaw [00 psi, This prevents acetone B ecnlering
instrwmend.
3. Check the Yarian Spectra AA HHOA @l o see if the buoer is installed.
4. Cheek o see i the cwhode Lamp required is in the correet socken position, and ivds Tined up in the
“Operatinge Lamp”
Motes Lamges are stored b he top draveer locaned direetly ngross fromothe O7A 96 Oraphite Tube
Atonizer (nex e hood),
30 Tuen an the equipment an the following order (allose a 200 minute warm-up peood):
Soles 1 the computer is aleeady on, Gurn il ol
A Spectra AA 300AL switeh Jocated on lower rieht Front of instrument.
b TR PC and Prioners Turn surge sappressor so {power suppbe g it weset buton,
Chrrce the wendt oy beenr see-up, progea the snacliine for testing by
. Srurt at the "C2" prompt. Pross "5 "Later”,
200 Press "Spectra Flame”
30 Press "Index" (IO Linter number 1O, "Sequence Selection”. proess "lntee” ke,
4o Seleer eloment to be tested

500 Press "Sequenoe Control™ (1F6). Enter number ol samiples oo be tested.

B Press Tlades” (110 E enter nuinber O, "Optimization”, press "Eader” key.

oo T he Sereen swill display tecg s1znal bar praphs, Check the previous seck worksheer for the

"Phctemuoltiplivr voltage” reading,

B Maximize the Tamp signal of vhe Cathode tube using the vwo thambserew s located on the back of the

Lunp socked (see fimore 3.8).

a0 Wateh the bar graph as vow tien one thumbserew, Onee the valwe reaches 9 or preater press
"Hescale" £}

b, Cheek the Phaiomutiplicr Volage disploy onthe sereen, after resealing. [0 the volage is hivher than
the prevedinge weeh, continue adusting and resealine watil the proper vollage Uy reached. [ vow arg
unable 1 reach 1he proper valtage, i adjusting the second screw.

o, MNate: Mormally the veltnge stay s the same Trom week o week, bui as the Tang ocaes the ead o iy
useiulness. the voltape reading will wo up. I a oew Tamp s mstaled, e stacling velagee muy by
clifferent thun the previows anp. Recocd mitlivolr ceading on worksheer,

Y. Adter adjusting for moasdmon signal, hac ™ Reseale™ (1) The photomuoltiplier voltuge will e displiyed.
It the reading matehes the previous week, record the voltage on the new worksheet, 1P i oot ol range,
reiedjust hoaps, 1P voltaee 15 sl out of range, notfy Choemist,
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10, Press "index® {FEO) key and select "Standards” (number 7)., Verily thal the s alues of the standards are
earegl (see previons waorksheet for stundard values) To select aovaloe o change. ose the g s down
arrows, Coler the correct value with the kevbaard.

11. Check to see that dramn hose, located below the Specira 3004 15 inserted into the drain hottle fempy
aller cach osed.

12, Press "Index® kev, enter nenber 18 (Suenal Graphies), and press "Loter”.
I3 Press "Shn" and "Insteument Sero® {1100

[4. Light burmer by pressing ignite butten. Asparate D water toe aboue 10 munotes. This will allow huroer
temperature b stahilize.

Nteerechiered wieed Sample Prepararion:
Reguired smnple preparation depends onthe metal form being measured,

Frocedure for Co, My, No, aind &

1. Eabel the 100l beakers with the standord volue: label the sample beakers with the Tust three numbers of
the tiny tab number, Using the adjusiable pipette, pipette Tbml of sample or standoard ingo cach
dispusable beabers.

20 Add 20 mlol L% anthonam 1o cach sample or standard using the adjustable pipetts,

taa

Repeat the provess onee aguin by dilutmg | ml of the diluted sample 10 10 ml with the 1.1 1%
Lanthamuim, The samples have noa been diluwed 118G and L1000 Alenudively use proportionally
smaller volomes (e 5 ml sample and -5 mlof LS lanthaoum },

4. The standards are prepared o stock salumoms that sohen dilwed 1000wl give the necessan
concentrtions for calibration. The stock selutions are prepared Teom T prm standacd nectal solntions
prurchased from Ricea Chemicul Co. Record dates of preparation and expiration (3 months) i sample
prreps sl

The Tinal concentration of ¢alibration standards will he.

[

o Cag 100, 3000 5000 and 10800 mr]
w10, 0030, LA and 150 myed

Wa 010, 030, 10, 1,50 and 2500 imgAd
KGbd, .38, 1kk, 1500 and 2,50 mo/l

4= led i —

B Setreport oot Co back 10 index by pressing the "Tndex” (F10) kev, then seleet the " Report Format”
(humber L33 Hege wou can enter the none of the operitor. baleh nune, and date. S other chanzes are
suzlly necessorye,

7o Start progran: Press the "Stat” (FTT) The sereen will show the ouessaee "Sclect Lamp 377 press "Stan™
(1 The progrme will mosw runio completion.

K. Clulibration of other Metals besides Fe™3n: The ather meals tested Dy flame AA does nol reguing an
icmization suppresser and g he dircotly aspirated. See specifie method on computer for regoired
calibration standurds.
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Sraenveleored ennred Sempler Preporetivn: Procedure for Foer
. Labelvhe simple beakers with the lastthree nmbers of the tiny tab namber. Using the adjostable

pipette, pipette 1.0 ml of Ca solution inte each dispasable beakers.

20 Addd L0 ml of sample o cach beaker using the adjustable pipette.

3. The standards are prepared from VOO0 ppm standard metal solutions purchased from LabChem or Spex
Certiprep. Add 200mi Ca solution aod 1wl cone TINOS 1o cach 100 ml ol standand prepared, Recard
dates of preparation and expiration {3 monihs) in sample prep manual,

o The dinal cemeenteanion of e calibration standards will ey 9.3, 0.5, L and 3,00 mged

3

Sed report format: Go huck 1o indes by prossinge the "Index” (F 10 kev, then select the "Reporet Fornur”
(ruebrer [3h Flere vou canenter the name ol the aperstor. batch mone. and date. No other changes ae
usually necessary,

&, B pragrame: Press the "Star”™ (FLY The serean will show the message "Select Lampy 37 press "San”
(11 The proaram will sy ron e completion.

Quality Control:

1. Analvee o B3aok after every N swnples o verify buseline stabilite, Rewero when neeesary.

2. Thuplicate Spikes - replivate spikes ane to be performed on LO% ol samiples, Recovers al spike m
drinkiog water should be betw e 80%% and 120%% with o precision of 20%, Becovery ol spike in
washow aler should be betwaeen 75-125% willi o precision of 25%0, Spike level should not excecd MO R
wnaals te. Sk selutions are as ailale brom Crescnt Cheneal Cooor SPLEX

i Laternal Relerence Sample - Analy 2o a known reference sample alier minial calibration and atter every
ten samples 1o confirm the test s o control.

4, See Table 311 LI in Standard Methads for recommended concentrations of standards 1o be run, linnrs
ol acceptubility, and reported simele operawe precision Jata.
30 Anabeee Extermil Refergnee Sample on quanerhy Basis. Solutions available from APGL ERA or SPEX,

CRITERIA FOR ACCEPTABILITY OF RUN

Recoveries of spakes and controls are withm acceptable ranee.
Blank values Delow dercetion levels,

Avceploble fevels of precision.

i [ =

MOV 1 any ol the aceeplance croiteri aee ol net, B anulyvst nust stop the e, corecet e problem and
Al retest the samples,

OUT OF CONTROL PLAN

Mo sample shoold be reparted until the all aceeprance criterts hive met. O the out-of-eontral condition has
beenw corrected and any prabrlems s deparwre from protocol idenofied.

Trouble Shooliog:
1 PROBLEM - poor precision,
Clweck wlygmment of hallow cathade tamp. Check that capillarye hose 15 oor clowged | Make sure bormer

is clean and Flame appears smooth and even. Replaee pinched or erimped capillan tabing,

3 PROBIER - eror message
Teter 10 instrument servige gl
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3. PROGLEM - Contamination
Cheek supplics associmed with sample colleetion for comamination. Check rinse water, sump
diluent, pipeties. sumple cups. Maoke sare work areo is Fee from dust,

v

Shutdown Procedure:
T ofFacetybene, LM P wnd AA30M, and exbawst hood, inthat order.

Caleulations:
The results w01 be printed and should be recorded on a worksheel, The dilution facwor must be shown and
cunsidercd i the caleulatis.

Heporting:

1. The data from the printout should be transterred to the worksheet. Verily thut conteols were within
aeceptable ronpe and Uat duplicates are within range.

20 The luby clerk enters the results into the computer. Results are reported inounits and nomber of siznifica
figures cansistent with MDL of method,

Releronees;

" Analyieal Methods ot Flame Awwmic Ahsorplion Speatrometry” Varian Techtran Pty Limied. 1959

25 ancdard Setlwocls Por e Exvamination of Water and Wastewater”
[k BEdition 1992 by APHA, AWWAL and the WL,

Wrilten [y Dawieh Flolland
Urate: January |99

Approved Ty

Laboratooy [rector



PDLETERMINATION OF INQROANIC ANIONS
Y 100 CHIROCMATOORAPEY (R4 MITTHOLDD 300.4)
PiSING THIG DIONLEX DX-80 [ON ANALY ALK

PRINCIPLE

This method determines the Following inerpante anions: flocride, chloride, nitrite. romide, nitrate,
phosphate and saltaue.

Acsmnll volume of sample tapprox. | mly is leaded into the oo chromatograph. The ijection
valve ingects 10wl of the sample into the flow of eluent. The eluent (2 NablCO35 - Na2C03
solutiond Hows cantinuously through the [C and serves as a carder for the T al of sample aml
T itanes 1 e separntion process.

e antorts of interest are separated using suppressed conductivity detection. and are identitied amd
qpuantitied by comparing datow those obtain lrom o standard solution. The major pasts ol the
sysiem arc the lguid cluent high pressure pump. sample injector, guard column. the separator
caliumn, the chentical suppressor and the conduetivity detector. The guard column proteets the
separator columi which separates the antons based on their size and charge. The lugetion of the
sippwessor is (o chemically reduce the backpround conduetivity of the electrolyies in the eluent,
and (o convert the santple anions inte a more conduetive form. The detector then detects the
conductivity of the solution, which varies depending on the comeentrations of the anions (higher
comJductivity indicates a greater concentration of the anion),

SAMPLE CRITERTA
The hotding times for deinking witer samples are as (ollows:

I'T 28 davs
T 28 days
T A s
S0 48 howrs
B0 2 davs
1 R FiRLE

Samples submitted tor [C testing routinely should be run within 48 hours ot collection. espeeially
for nivriwe and niteace. TEtesting necds @ be delayved. dwe sample can be preserved with sebturie
acid: proserved samples can be held for up w 28 doys and the nitrate results ceported as combined
NitrateSNSirite. Any swmples not wested within spectlicd holding tmes should be identidied on the
worksheet.

Samptes boltles dedicated For 1O wsting only arg placed oo the 10 beneh, As soon os asample s
setup, plisce it on the whie tray for casier storage. Adter 6 weeks the continers should be emptied
and disvarded, Nondedicated samples (e, thoxe also submited for additional wsting) should be
reeurned (o the desiunated car alter [C testing.
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QUALITY ASSURANCE

Operator competeney - lon chromatography may be performed only by analysts who have been
trained and who have demonsuated competeney with the procedure, One check consists of
preparing the culibration standards and calibrating the LE An r-value o 0,993 or ugher
{eorrelition cocflicieny of %%.93%) in the linear fit Lre LS be attamed o each analyte of
interest. Another way (o demonstrile competence is 1o run a minimum of four replicate analyses of
an mdependently prepoared sumple. Bach analyvte ol interest in the sample should have a known
concentralion between 3 and 30 times the MDD

Blank - A blunk consisting ol nanopure water should be ineluded at the beginning of cach run,
The resulty Lor the blank must be below the 3131 for each analvie.

Control standard{s} - Conlrols representing two concentration tevels for each analvie (ICMIX
ENCHT & TCOMIX LOW ) must be analvieed as deseribed below. The source of the analvies used 1o
prepare these controls must be diflerent from the source used 1o prepare the calibreation standards.
An ICNMIX THOH stock solution of the 7 aniens with the following {inal concentrations:

!mma fmf.'fli ‘o i epeiradion s M ml voduneiric }'.’mk |
ll - ___"U ppin | 10 mIof 1000 ppm i1 s1d ‘
O T iooppm [ somlofl000ppmClsd T O
CNOQ2 635 ppm 10 ml ot 1000 ppm NOZ- h xld B

[ 2 ppm 10 mJ of 1000 PR Br thI S
CNO3 100 ppm 30 ml o 1000 ppm \(Ja_al_{.[__ i
P 100 ppm 50 ml of 1000 prm PO std o
S04 100 ppm L SUmlof 1000 ppm SO s

should be kept on band, LUse this andiluted atthe begmning of the run and alter every tenth
':lmplc Fach week, prepare an [OMIX LOW solution from the TOMIN DBIGTE solution ay Jollows;
Losing a0 100 m! volumewc Nusk add ] m_l__]I_I_(__‘L_I_I}{ HIGHH using the 1 ml volwnetric pipet and 1711
o ek with namopure wiler. Record date made in the [C logbook under Quality Control. Runthe
1€ LOW at the beginaing ol the diys run and after every 10" sample witer the 10 TG The
percent recovery lor cach anion should be between 90 and 11045

Duplicate spikes  Duplicate spikes should be run alter every tenth sample. The spike should not
be Jess than Towr tmwes the ML and i should inercase cach anion concentration by more than
25% of Lhe background value, A sultuble spike can be prepared by adding one part [CMIX TIIGEH
toy threw parts sample. The averige percent recovery for cach anion should be between 8O and
120%%, The duplicate spikes should be within 10% of cach other. Record average percent pecovery
ot spikes and duplicate pereent diflerence on worksheets, Note: 11 the concentration of the spike 15
less than 23% of the backpground concentration. the spike recovery should not be calealated.

HCany of the above cootrol eriteria are nol met, do ool report sample reselis ol the problem has
B resol ved.
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Fxternal contrals & chart analysis - Inaddition 10 the control standards tested with cach bateh of
samples, an external reference standard (e, SPLEX (O standaed or WS prodigieney sampled should
be tested on o guarterly basiz, however we like to run one at the end of ¢ach run,

CALIBRATION FOR GOUNDWATER (DRINKING WATER AND MOXNITORING
WELLS):

Culthration for groundwater samples is described below, Calibration should be performed
whenever: T eontrols are oul of range: 23 a new batchfot of cluenifregencrant 1s made ar 31 when a
column, suppressor or detector i changed,

. Prepare 110, 1000 110K dilutions of the calibration standard ordered {rom Diooex. which
conaing 2 me Auaride, 100meL chlocide, 100 m’L nitrite, FOO mgdL bromide, 100 me:)
niteate, 200 mgd]. phosphate and 1O mg saltate,

2. Ruonealibration standards beginning with the kighese dilution (110007 fiest,

300 Create calibeation sequence: File — New — Sequence - Standards — Nexto Skip section an
Choosing Timebase - name the sequence celibVADDVEAR and initials — Next - Done,

4. Add sequence to bateh file belore stanting

h

Adter abl four calibration stundards have been ran, cheek the calibration curve.
ab xouble click on any of the calibration swandards (Cal $1d 1), You will get o chromatograph

by Click on Calibration Plot leon, upper right comer or click on VIIW — Calibration Plot, You
will sue a graph of the first analyvie along with the correlation coclticient percentage lor
gach analvte. Only anavtes with percoentase of 9495 or greater are ageeptable. Generally Uy
for a 99.98% tor ar average of all seven analvtes to pass quality contral checks, Seo the
principle analyst il the result is a lesser value.

¢} The mican retention times and deteetion range are automiatic on the 17X-80 ton Analvaer and
can ot be changed or edited.

PREPARE MDL STEDY
The Method Detection Limit is the lowest concentration of a2 substance L can be tdeniitied with
accurdey and confudence by a certiaim method or analysis,

1} Prepare o Cal Std 1 level cach ntalvie separately using the sceondary stundards {not Dionex
mix}

2y Make seven replicates of this dilution atd run threugh the Ton Analveer under the Unkigswn
Muethod,

3v Colleet dum and caleulate the standard deviation for the seven replicates. Multiply the standard
deviation values by 31430 This nuwmber will be the Method Deteetion Limit.
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NERATE BACKLOG REPORT:

On a network computer — not the Instrument computer. Double 