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J
BY THE BOARD:

On April 27, 1984, Robert Jwwes Claus (petitioner] appeared before the
Califernia Regional Water Quality Controi Board, Central Valley Region,
(Central vYalley Regional Board) and requested the Central valley Regional Board
to take certain enforcement actions against the United States Bureau of
Reclamarion {Bureau), Grass]and Water Bistrict (Grassiand)}, and the
approximatm; eighteer entities which discharge agricuitural drainage flows
into Grassland (draining estities). Tha Centrai Yailey Regional Board dec)ined

to take the requested action, and on May 1B, 1934, petitiomner appezled this

inaction T the State Water Resovrces Control Board (State Board or Board).

On O¢tober 15, 1984, the State Board held an evidentiary nearing 1o
assist the Boerd in determining whether the Central ¥alley Regional Board's
ingction was approprigte and proper, The State Board held a second evidentiary
hearing on December 7, 1984, tn consider alternative rourses of action
available to the State Board to address problems associated witn the discharge
of supsurface agricultural drainage flows to Kesterson Reservpir, which is

ownied and gperated by the Bureau. RS 4 vesult of the second evideatiary
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haaring, the State Board conducted a third hearing on January £, 1985, to .
specificallty consider adoption of an order directing the -Bureau to tlasnup and

anate the effects of wastes discharged to Kesterson Reservoir.

1. INTRODUCTICH
This petition raises isgues relating to discharges of agricultural
drainage flows in the west side of the San Joaguin Yalley to Kestersen
Reservoir, Grasstand and the 5an Joaguin River. These discharges are taking
place in response to the drainage probiems faced Dy agriculture in this area.
Historically, the intreduction of irrigates agricultere to arid areas
has presented drainage problems. The California Department of Hater Resources

noted in 1974 thai:

“Tne salt management prodiem in the San Joaquin valley
is not a unigue one; the problem has plagued irrigated
agriculture in all arid and cemi-arid areas of the world
since pefore the beginring of recorded history. Hany
flourishing early civilizations fell principally because of
an inability to understand and cope wite salt balaate and
drairage problems. Tne Tigris and Euphrates river valleys
in ancient Mesopotanis became mostly desert hecause of the
accumulation of salts in the surfate sefl layers. Relics of
abandoned irrigation systems, aikali areas. and salt
scounulation extending from the Sshara Desert through
ancient Persia show that & iack of proper drainage
eventuaiiy resulted 1n the physical and econemic rwin of
vast agriculturally productive areas.” (bulletin 12774,

P 2)
The waigue geology, ciimate and hydrology of the west side of the
San Joagquin Valley make the drainage probien particyl arly complax. Evapotrans-
"p‘fratiﬁn rates sre hign, drainzge is poor, and the drainage waser contains mot
only salts but & couplex mixture of other materials which nccur maturally in
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the s0il. As stated by the p;tiﬂnner, this area is in essence a "flowerpot
without a hole".* TF just emough water is used to replace what the crops use in-

' eupotranspi/.—a:'ioh,"‘6irer time, salts and otner materials dissoived in the water
. will accumulae in the soils st the surface-and evantually render the area -

/unsuitanle far agriculture. if extra water is appiied to flusn soluble satts
inte the soil below the roots of the plants, over time, the water will e -
stoppec by tne underlying clay layer and will rise toward the surface, drowning
the roots ana carrying the salts and ather materials back up- Thus, a way nust
be found to get rid of this drainage water. Discharges to Kesterson Reservair,

Grassland and the San Joagquin River have veen one sucn methad of waste

-digposal.
11. KESTERSON RESERVOIR
A. Backgroundg

I 1360 Congress authorized the Secretary of lntarior to construct the
Sp1 Luis umit of the federa) Central Valley Prpjac\:.l The principal purpase
of tha construction project was to furnisn water for the frrigation of
approximately 500,000 scres of land in Merced, Fresno and Kings counties. The
act authorizing construction provided, however, that coastruction of the San
Luis tnit coule not comwence udtil the Secreiary of the Interior had either
received assurances from the State of Lalifornia that 1t would make provision
for a master drainage outlet and disposal channel for the 5an Joaquin Valley,
or the Secrsrtary had made provision for constructing a 34n Luls interceptor
drain to thne Delta.

Thne 5iate subsequently determined not to participate in construction

of a master drain. Conmsequently, after authorization of the San Luis unit, the
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Buredu made plans to constritct & drain which would extend 207 miles from
Kettleman City in the southern San Joaquin Valley north toc a discharge point in
the Delte 2t Suisun Bay. Between 1968 and 1975, 85 miles nf the drainage
system, known as the Sat {yuis Drain, and the first stage of Kesterson
Reservoir, & requlatory reservoir, were constructed oy the Bureau. The
constructed portion of the S8n Luis Drain extends from the town of ;?ive Points
north 1o Kesterson Reservoir.

Kesterson Reservoir is Jocated in Merced County two miies east of
Gustine and tea miles rortn of Los 3anos along the northern poundary of
Grassland. The raservoir was originally designed to contain 43 ponds, which
would be constructed in two prases. The first stage of Kesterssn Reservoir,
which was campleted in 1971, consists of 17 interconnected pends with a maximum
desfgn cepth of 4 /2 feet, comprising appreximately 1,280 acres.

Resterson Aeservpir was designed to serve as a reguiatory veservolr to
regulate flows in the San Luis Drein pricr to their discharge intoc the Delta.
The San Luis Drain noren of Kesterson was rever bwilt, nowever. The ponds ar
Katterson, therefore, serve as the drain‘s teminus and are presedtly used a5 a
storage and disposal facllity For the subsurface agricultural drainage flows
which discharge inte the completed portion of the San Luis Drafn.

Kestersen Reservoir 5 alse 2 part of the 5,900 acre Kesterson
vational wildltfe Refuge, one of four state and national refuges located in the
irasslands aresz. This area is of central importance to Pacific Flyway wue;"-
‘owl which wiater and feed in the area. Kesterson National Wildlife Refupe was
:stablished in 1970 oy a cooperative agreement signed by the Regional Directoes




of the Bureau amd the Bureau Of Sport Fisheries and Wildlife, now the United
States Fisn and Wildlife Service. Since £972 Kesterson Reservoir has beem
menaged by the Fish and Wildlite Service as a wildiife refuge; however,
management for this purpose is considered secondary to the main purpose of the
reservoir to contrel drainage flows.

Pefore 1978 surface runoff was the primary source of water discharged
into the reservoir. In 1978 increasing amownts of subsurface drainage started
to flow to the Kesterson ponds. Since 1881 flows in the San tuls Drain have
principally consisted of saline subsurface agricultural draimage flows frem
Westlands Water District. KesYerson Reservoir currently receives approsimately
7,000 acre feet of subsurface agritultural drainage fiows from the eguivalent
¢f B,000 acres of farmland in Westlands Water Districi.

The Bureay's position is that, entil 1981, there was no indicasion
that, apart from salinity, the constituents in the subsurface drainmge watar
being discharged to Kesterson Reservoir aright present a toxicity prodlem.
pevigioner vigovgusly disputes this pesitian. Regardless of thiz dispute, it
is clear that serfous problems have occurred at Kesterson Reservoir since
1081,

In 1482 the Fish and Wildlife Service first noticed problams at
Kestersom Reservoir.? Prior to 1981 the Sam Luis Drain and Kesterson
Reservoir had supported a variety of Fish, incluaing largemouth 2nd striped
bass, catfish, carp, sne mosquite Fish.. Since 1981 coniy wosquitc fish have
been abserved in the reservu'ir.3 Labaratery analyses of mosquito fish
collected by the Fish and Kildlife Service in Octoner of 1962 from the drain

and Kesterson Reservoir revealed extremely high ievels of selenium, ¥ netural
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trace element, in fish tissuss. Tn.e concentrations of selenium resched as high
as 66,000 garts per pillion (ppb) in Fish tissues ond were as much as 100 times
higher than concentrations in fish from the nearby ¥olta Wildlife Management
Area, which does not recaive subsurface agricultural {tile) drairage Frows.*

In September 1983 the Columbia National Fishery Research Laboratery conducted 2
toxieity testing program ob 5an Luois Drain wastewater which revealed that drain
wastewater was toxic to test {nvertebrates at leyels of 25, S0 &nd 100 percent
concentraticns and that ai) test fish dieg at 50 zrd 10C percent strength
cﬂrl:em.r'.it.mns.S

In addition, fi¢la shservations in the spring of 1883 at Kesterson
Reservofr showeq vary high incigence of mortality and deformities among newbors
coots, grebes, stilts, and liucxs.6 Concentrations of selemium in the eggs of
all waterfowl specigs at Festerson were niph. Concentrations of selenium in
adult birds were 21so high.’ [n 1984, gréoe, stitt and duck popuiations
using the reservoiz for nesting remained at apput the 1983 level. The Fish and
Wild1tfe Service opserved n0 coot nests, however, in comparison to 100 pests
sbserved in 1983.% Addil’.ionally., the Fish and Wildiife Service found many
geas coots, as well as some dead birds of other species, throughout the
reservois area, during the spring ana sumer.®  Tne Fish ang Wildlife Service
fidentified selenium poiscaing as the cause of death of the adult birds and most
procaple cause of deformities in the eifcks and embryos.i® .

The discharge of wastewater to Kesterson Reservoir iz mot currently
!‘egulated_u_nde"r waste discharge requirements. In March 1981, the Regional
Board informed the Bureau that.the Bureaw was reguired to file a report of
waste discharge, pursuant o Californis uater Cose Section 13260,1 priar to

PRy,
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use of tie Kesterson ponds for the discharge of westewater. In response to 2
Bureau request, the Regionai Board, by a letter datec August 26, 1981, supplied
the necessary forms, filing fee schedule, and a Tist of information-neads for a
technical report covering Kesterson fleservoir. The Regional Hoard sent a
second - request for a report of waste discharge and technical report .to the
Bureau in a letter dated December 31, 1982,

In Fepruary 1383, the Burgau fiied g report of waste discharge on the
operation of Kesterson Reseryoir and in July 1983 filed a technical wzpm-t..:l2

e fegional Boars Was not yet adopted waste discharge fequirsments for the
facility but has indicated tnat it intends t¢ &o s¢ iy Awgust 1965.

On April 27, 19284, petitioner appeared pefere the Central Valley
Regional Board. Fetitioner owns 850 acres of land, used for duck hunting and
catt'la.gruing. in Merced Cownty. Petitioner's property is buordered on the
northwest by Restersan deservoir and a portion of his property 15 included in
Grassland., Petitioner requested thai the [entral Valley Regional Board take 2
mmber of actions to address the discharge of subsurface agricultural drainage
flows €0 Kestersan, Grassland, and the 5#n Joagquin River and its tributaries,
nCludsng Mug Slough and Salt Slough.

The actions peritioner requested the Regional Board to take were
described ir a letter, dated March L6, 1984, gddressed To Hegh Johns, Chairman
of the Central Valley Regional Board, and included a referral to the Attorney
General for injunctive relief pronibiting the discharge of wastewater by the
Burgau, Grassland, and the araining entities prior to the filing of 2 report of
waste discharge or the issvance of waste discharge reguirements, as provided in

Water Code Section 13264(p}Y and o referral to the Attorney Gemeral for

1

civil monstary penalties under Section 1335[1,“ the issuance of 2 cease and
destst order pursuest to Section 1330135 pronipiting the oyscherge of the
subsurface flows te Kesterson, Grassiand, and the San Joeguin River and its
tributaries, and tne $ssuance of a tieanup and apatemast order under Hater Code
Section 133Dﬂ15'd:recting the Bureau ead the draining entities tn cleanup the
waste and abate the effects thereof.

The Central Vaiiey Regional Board refused to take the action requested
by petitioner put decived insipad tu toniinue with its efforts o develop 2
selt management plan for tne San Joaguin River basin. This approach consists
of & progran of cooperative water quelity monitering and sampling by 2ffected
irrigation and drainage distri¢ts is the San Joaguin ¥alley. Dataz developed as
2 result of the monitoring pragram would be used to establish approgpeiate basia
plan amendments for the San Joaguin River basin, wiich would tncorporate
effluent 1imitatiens and receiving water gojectives for waste ¢ischarges wibivim
the basin. Afrar adoption of basin plan amendnents, the Central Va'\le.vr
Regional Boara would regulate geoups of dischergers with comton irrigatfon and
drainage patterns under waste discharge reguirements. [n addition, the Cencral
vailey Regional Board directed its staff to prepare waste discharge require-
ments for significant fnterim facilities such I; Kastarson Reservoir.

Pevitioner appealed the Central valley Regfqnal Board's failere to act
on his request to the State Doard in May 1984, Petitioner reguested that the
State Board take the actions originally requested of the Central Valley
Regional 8oard and any other enforcement actions deemed appropriate oy the

State Beard.




B. Contentions and Findings 3 .

1. Contentign: Petitioner contends that the 4 scharge of
wastewater by the Bureau is in violstion of Water Code Section 13265.” He
speks a referrizl to the Attorney General for injunctive relief to prohibit
discharge wntil the Burzau complies with this section.

Fipging: The discharge of wastewater by the Bureau does not
appear to violate the provisions of Water Gode Section 13264 at present. This
gection bars any person from initiating any new discharge of waste or making
any material change in any discharge pripr to the filing of a report of waste
discharge pursuant to Water Code Section 13260 and, thersafter, prior to the
issuance of waste discharge requirements, the expiration of 120 days affer
coapliance with 5ection 13260, or the Hegiaonal Bnard's waiver of waste
discharge reguirements, whichever cciurs first.

The Bureau did not file 2 report of waste discharge until some Twd
years aftar discharges of waste to Keiteérsoh Raservoir bagan. Eventually, as
stated ahove, a report was filed.

The Huraau has complied with Water Code Sectien L326U oy filimg 2
report of waste discharge and more than 120 days have elapsed since compdiance
by the Bureau with this section. Therefore, the relief requested by
petitigner, 1.e. a referral to the Attorney Generakt for injunctive relief
prohibiting discharge unti! the Sureau achieves Compliance with Section 13264,
would be inappropriare.

Nevertheless, complianze by the Bureau with the provisions of Water
Code Sections 13260 and 13264 does not give the Bureau a vested right to

continue discharging wastewater #1 Kasterson Reseérvoir. As Water Code
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Section 13263{g) specificeliy states, "Inlo discharge of waste into the-waters
of tne state, whether or nOT SuCh discharge is made purswant to waste discharge
requirements, shall create & vested right to continue such discharge. ALY
discherges of waste into waters of the state are priviieges, not rights.”

1r particular, compliance by the Buresy with Water fode Sections 13260
and 11764 does mox give the Bureau the right to create or threaten 10 create
conditions of poliution or nuisance resulting from the discharge of
wastewater. ln this regard, Water Code Section 13304 authorizes the State or
Regional Hoards to ¥ssue a cleanup and abatement order to any waste discharger,
whether or not the discharger has fiied @ report of waste discharge or been
issued waste discharge requirements, whe "nas caused or permitted, causes oF
permits, or threatens to cause or permit any weste te be discharged or
deposited where it is. or propably will be, discharged inTo the wacers of the
state and creates, or threatens to create, a condition of pollution ¢r
wuisance.”

Additionaily, the Bureau's position that alt of petitioner's
tontentions Should be summarily dismissed because the Sureau eventuatly €llad a
report of waste discharge iy without merit. Petitioner has requested the State
Board to take any appropriate enforcement actionhs regarding Kesterson
keservorr; and, in any event, we could take such action under Waver Code
Section 13320 on DUr own motion regardiess of how the petitioner framed his
contentiont. For the reasons explained in the succeeding section of this
Grder, the State Bosrd concludes that issuance of 2 cleanup and atatement oroer
to the Bureau in this cise is appropriate.

2. Contention: TIp addition te a referral k¢ the Atterney General

for injungtive relief to anforce the provisions of Water Codo Section 13264,
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petitioner requests that the State Board take a4 number of enforcement actions
against the Bureau, $acluding issuance of a cleanup and ADALEMENT orftier
pursuant to water Code Section 13304,

Finding: -Based upon our review of the recerd, we conclude that  *
issiiance of a cleanup and sbatement order to the Bureay is appropriaté. in-
'uach-ing this conclusion, we aisagree witn the Bureau's position that they have

succeeded In remaving the T1SKS 4ssociated with discharges to Kesterson
Vﬁuwrvoir. We find that the weight of the evidencel® in the racord Supporys
the gonclusion that the Bureaw is discharging wastewater which i$ reaching
waters of the state and is creating ang threatening <o create conditions of
pollution and nuisance.

Kesterson Refervoir i5 located 2.3 miles from the 5an Joaaquin River
and is pordered on the west by Mud Siough, a tributary of the San Joaguin
River. The raservoir also overlies 3 groundwater body which is the majer
source of drinking water for the San Joaquin Yalley.

The peneficial uses of these water bodiss are identified 1n the Water
Quality Contrul Plap Report, Central valley Region {Basin Plan). The existing
beneficial uses of the waters of the San Joaquin River and its tributaries,
inclyding Mud Siough amd 3alt Slowgh, 1n the area near Kesterson Reservoir gre
irrigatien, stock watering, industrial process supply, water contact amd non-
cantact recreation, use by migratory fisnh, warm freshwater habitat ana wildlife
hahltﬂhlg Municipal and domestic water supply is identified 25 a potential
beneficial use.2’ The beneficial uses of the grounawater under Kesterson

Reservelr are irrigation, stock watering, and sunicrpal and demestic water
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sumﬂ_v.z'1 The Basin Plan also classifies the area cccupied by ¥Kesterson
Regarvoir as a critice) hagitet becsuse it is “essentjal! tc the well-being,
protection or conservation of the fish and wildlife resources of the
state”-22 Tne area was designated #s 4 critical habitat because it is a
wetlands 2rea, essential to waterfow] and water-dependent wildbife.

The tiie drainage flowing into Xesterson Aeservoir cun'.;aa:ns many
elements and cnemical compounds. The extent of the potential hazard posed by
the drainage flows can be partially assessed by comparing the average concen-
tratfon of sema of these n:cms‘ci'cuents23 with water quaiity criteria
established fo- the protection af freshwater aguatic 1ifeZ* and for the
protection of numan health.2® It snould be pated that some of the criteria
ate based on hardness.?® The nardress of the wastewater at Kesterson
Reservpir is approximately 2,000 mg/1, while the San Joaquin River has a
haraness of 200 mg/3. Both of these hardness values must be considerad in
esteclishing w~ater quality criteria for the reservair and the receiving
waters, Comstituents found at Kesterson Reservoir wiich exceed applicabie

:rit.erit27 are priefly discussed below:

Arseric [As): The Environmental Protectfon Agency (EPA) has
esgadtished a primary drinking water standard of 50
Ricrograms per iiter [ug/l). EPA has also dstermined that
ofe person in 100,000 is at risk of contracting cancer if
their lifetime drinking water supply comtains 0.022 wg/1 of
argenit. The average concentration of arsenic in Pond 17 of

Kescerson Reservoir i5 I ug/i.
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Boron (8): Boron 15 an essential element for growth of
crops; however, at certain levels boron can have texic
effects on plant growth, For exanple, some crops have shown
toxic effects at 1,000 ug/1 oOr iess of boron. The criterion
of 750 ug/l wes established to protect sensitive Lrops
during tong term irr:gatiun.as Tine average concantration
of boron rfses & high as 24,000 ug/i Tn some parts of

Kesterson Reservoir,

Cadmium (Cd}: EPA criteria at a hardness of 200 ma/1 for 24-
hour average and maximum total recoverable cadmium are

0-051 ug/1 and 6.3 ug/1, respectively. At & naraness of
2,000 mg/1 the appropriate vatues are 0.58 ug/l and

70 wgf1l. The EPA primary arinking water standard 1s

10 ug/Y. The average concentration of cadmiwm in Kesterson
Reservair consistentiy falls below 1 uwg/l, which is the
detection limit. However, it has beer reported at
concentrations ranging from the detection 1imit to 100 wg/l
in the San Luis Drain, and a single sample by the Hureau in

1984 from KesSterson KeservQir was reported to have a

concentration of 1 ug/i %

Chremium (Cr): There are two common oxidation states for
chromium, the trivalent and hexavalent fons. Hexavalent |
chromium 35 more toxic. The recommended EPA criteria for 24-

hour average and maximsn Total hexavalent chromitm
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concentrations for protection of freshwater aquatic 11fe are
0;29 ug/t and 2% g1, respectively. A11 but one of 24
samples analyzred for hexavalent chromium st Kestersen
Reservosir exceeded the 24-hour average |:r1't.er1‘<>n.30 Mone
of the samples exceeded the maximum hexavalent chronium

criterien or any trivaient chromiue eriteria.

Lopper (Cu):  The 24-hour average recommended criterton for
the protection of freshwater aguatic Hfe is 5.6 pgfi. The
MaximiEn average :onc:nt.rar.‘lor\al of copper in Kesterson
reported by the Bureau 75 4 ug/l, and the highest reported
Yevel 15 15 ug/). Lopper concentrations ranging from the
getection Timit to 20 ug/] have been reported in the $an

Luis Drain.32

Mercury (Hgl: ‘Mercury is highty toxic to hunan and aguatic
life; and some mercury cokpowads Dioaccumulate. The
recommendes EPFA criteria for the protection of freshwater
agquatic Tife are D.2 ug/1 and 4.1 ug/1 for the 24-hour
average and the meximum concentrations, respectively. The
£PA primery drinking water standard is 2 wg/i, and the EPA
amient water criterion For the protectian of human health
from ingesting water and contsminated aguatic arganisms 1s
G.144 ug/l. The average concentration in Kesterson

Reservoir Pond © is 0.2 ugil. - )
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Hoiybdenum (Mo): Wo well estaplished criteria for

molyndenum axists. However, it is known to be toxic to

plants and TO Didaccumui ate In them. There I5 some evidence -

that m¢lybdersm acts in a synergistic manner with selamium,

tnoreasing tnxicity-'u

Micke) Ini}: EPA has estaplished an gabient water criterion
of 13.4 ug/) for the protection of public health from
ingesting water and contaminated aquatic organisms. The
maximur average concentration of nickel at a portion of
Kesterson Reservoir §5 67 ug/l, ang 1t nes been reporred at

concentrations of 120 ug/i-

Selenium [Se): Selenium is an essential micronutriant for
hmnans and other species; however, it is toxic in excessive
amounis. Both the EPA primary drinking water jevel and the
ampbtent water criterion for the protaction of public health
are [F ug/T. Thic is also the lewel at which selenium has
been found to adversely impact aguatic 1ife. Specifically,
fish populatien declines have oeen observed at seianium
concentrations af 10 ugn.a‘]' Tre EPA critaria for the
pratection of freshwater aguatic 1¥fe are 35 wg/l and 260
wgfl for the 24-hour average and the maximum contentration,
respectively; however, these criteria are far the selenite
ion forw of selenium. The average concentratian of selenium

enterisg Pond 2 of Kestersor Reservoir §5 430 ugll.

«16+

5tiver’ (Agli The availapie data indicate that ghronic
soxicity to freshwater agquatic 1ife may occur at concen~
trations as low as U.12 ug/1.%® The silver concentracian
at Kesterson Reservoir hae censistently fallen below 1 ug/l,
which ts the gatection limit of the analytical tzcn'nique
empiayed. However, silver conceatratians ranging from the
detection limit to 20 wgf? have been reported irn the 3an

Luis Drain.*®

2ipc [In): The 2A.hour sverage recommended criterion for
the protecticn of aguatic 1ife is 47 wgll. The average zinc
conceptration found at Pond 9 in Kesterson Reservoir is

160 ug/l.

To sumnarize the foregoing discussion, it is evident that the selenium
concentration in Kesterson Reservoir exceeds the EPA primary drinking water
standard. Seienivm, mercury and nickel concantrations fn parts cf the
reservoir exceed EPA ambient water criteria for the protectios of human health
from the toxic properties of these elements ingested through water and
contaminated aguatic urganisms. The concentrations of hexavalent chrowium,
zinc, copper, and cadwium, in Some instances, exceed EPA water quality triteria
estadlished for the protection of freshwater aquatic Iife.y The
concantration of mercury in Pond § of the reserveir is equal to tha EPA

recomuended criteria for the protection of freshwdter aquatic ch.aa
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The degree to which pesticides pose a threat at Kesterson Reservoir.is
gifficult to gauge. The monitering undertaken by the Burgau in 1984 reported
pesticide conc.entretions in the San Luis Drairn service area.3¥  Most of the
pesticide cancentrations reporied were sufficiently low that they were not of
concern.?0 However, because pesticide contamination often pecurs 25 pulses
of high concentration, it is not possinle 1o assess potential hazards py
inspection of isolated samples, none of them taken in the reservoir {tself.
AYSL, T 1983, Marine B10assay Lapcratories, a Consultant nireqd by the Bureak,
relaased 2 Pepnr:‘u ahd an er‘ran,'u which assesced the potantiial hazard
posed by pesticides in the San Luis Draie. Their analysis was based pn
pesticide ¢onceatrations Found py the Department of Water Resources ip the
drain service area. Thney conciyded that the Tnitial biological concerns for
the San Luis Drain receiving water biota are as follaws: (1) acutely lethal
toxicity 1s possible out uniikely, (2§ some chronfc texfefty ¥s Tikely; (3)

elevated tissue burdens are Tikely for some compounds in some species; (4)

) Righly elevated tissue burden: are possible but uner]y.“

In summdry, the tomplex chemical mixture being discharged from the
Sa_n Luts Drain to Xesterson Reservoir contains many constituents in
concentrations knowt to pe harmful te human, animal and cguatic tife, [t
should alse be noted that the elements discussed sbove do not necessarily
constitute a complere Tist of the constituents of comcern. Other constituents
are present in Kesterson ReServoir which nave not yet been analyzed. In
addition, for the most part, aore complex isswes such as potential symergistic
interactions have not yet peen addressed.

The wastewater in Kestersor Reservoir not enly contains congtituents

uhich exceed established water quality criteria but alse, as the background

L=

discussion in Part.I1.A. of this Ordervindicates, the wastewater has peen

demonstrated 0 cause severe biological problems for waterfow] and to be toxic

to fish and inverteprates. The Fish and Wildlife Service has linked the deaths

and deformities of waterfowl to selemiub peisaning, amd selenium appears to be
the ciement of most concerr at the reserveir.

Selenium occurs in pature in several forws. [In the alkaline soil of
the western San Joaquin Yaliey, most of the selenim‘occurs as selenate
ions.%* Tne selenate form of seienfum is water soluble, available to
vegetation, and readily transported in gv—uundi-im.eu-.'qs The concentration and
distrioation of seleniur in the soils of the San Joaquin Valley is pooriy
Knowr., but Bureau water quality samples indicate that the alluvia) fans of
Panoche and Little Panoche Creeks in Fresno County are pne of the highest
seleniun searces. *

A preGable selentum pathway frow the wastewster at Kesterson Reserveir
to the waterfowl it through the food chain.n Information in the literature
and data cotlected from Kesterson Reservoir indicates that selemium can
accumulate and obicmagmify through the food chain.®  Foog chain organisms at
Kestersor Reservoir contain 50 tc 100 times the normal concentration of
seleniz.?? For exampie, the mean tencentration of selenium in algpe at
Kesterson-in May 1983 was 33.Z parts per million {ppm) ary weight; 1n submerged
aquatic plants it wac 52.7 ppm. By contrast, the values at the nearby Yolta

W4i1d}ife Management Area, which does not receive subsurface agriculfural

- dralnage, were iess than 0.5 ppm for votn 50 Further, in studies congucted

by the Fish and Wildiife Service algae and aguatic plants were determingd to pe

the most common food in coots shot for study purpuses-ﬂ
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The Bureau ¢OALends that Kesterson Reservoir, an artificial surface

impoundment, is not waters of tne state. This contention overiooks several

points. The first is the broad definition of “waters of the state” -as provided !

' by 'statute. Water Code Section 13050(e) defines the terw tomean "any witer,

gurface or uynderground, incluging saltine waters, within the boundaries of “the
state."  As mentioned previously, the Regiomal Board's Basin Plan designates
the area occupied py Kesterson Reserveir as a watlands area. Historically,
peaeficiat uses of this area have been as hapitat for waterfowl ang water-
associated wildlife. ;Since 1972 Kesterson Reservoir hds Deeh maniged as &
witdlife refuge. Before 1978, surface runoff was the primary source of wiater
inpounded 2t Kestersan Reservoir. Under these circumstances, the discharges of
wastewater infp the are: in which Kesterson Reservoir is Tocated ¢an be
considered discharges to state waters.

The wastewater discharged into Kesterson Reservoir has alse reached
waters of the state through both direct surface discharge ang seepage. The
record refiects that wastawater has been directiy discharged from Kesterson
Reservoir to Mud S5iough fh the past and that such discharpes are threatenad in
the future.

In March 1983, the Buresu r-oques{ed parwission from the Central Yalley
Regional Board to make an emergency discharge into Mud 31ough 2t a point
adjacent vo Kestersop Reservoir. The discharge was necessitated hy heavy rains
which resulted in large subsurface drainage flows inte tne San {uis Draim. [n
adaition, there was considerabie surface water flooding adjacent to the Drain

which the Bureau pumped inte the drain te protect the structwral integrity of
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the drain lining. The combination of fiood flows and subsurface inflow inte
the San Luis Drain during the manth of March 1963 was estimated to be 70 eubic
feet per secona.¥¢ Since Kesterson Reservoir was approaching its desigm
capacity of 4,300 acre feet, Bureay personnel installed puAps and siphons with
& combined capacity uf 135 cublc feet per second along the reservoir. 3%
total of 2,742 acre feet of wastenater was released from Kestersan Reservoir to
Mud S1ough from March 5 through March 38,57

In January 1984, the Bureau anain requestad permission from the
Central Yallay Regional Board to discharge wastewater from Kesterson Reservoir
into Mug Slough.® Subsequent to the reguest, the San Joaquin Valley
received helow nornal empunts of rainfail, however, and discharge becams
whnetessary .38

Tne Gureau has cranged izs polfcy and no loager will allow surface
flows intc the Drain.s;' Nevertheless, the fwreau hac indicated thaz during
high rainfall 2vents in the wet winter monaths, inflow intp the reservoir may
exceed tne storage and oisposa’ capability of the facility and necessitate
future discharges to Mug $lougn.%®

The major conCern with these discharges is thelr potential impact on
the watqr quality of Mud Sicugh and the San Joaguin River. An es.tirlatc of the
potential maximum impact is provided in Attaciment 7 to this {rder. [t should
be moted that, with the exception of electrical comductivity, the figures
provided 1n Artachment 7 reflect the maximum possible concentration increase in
the receiving waters of the various constituents, rot the maXimum passibla
fieail concentration. Inspection of Attachment 7 indicates tiat the maximum
concentration increases of boron, chromium, nickel, sg]en:um,‘and zine, in
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particular, in Mud Slough would exceed water guality criteria estabiisheq for Xesterson Reservair, is functioming as an evaporation tacility, the majority of

the protection of human health, aquatic 1ife or plamt life. Surface discmarge the wastewater {s, in fact, disposed of through seepsge, mot evaporation. :

from Kesterson Reserynir would also cause 4 significamt incraasze in The groundwater aquifer system in the Kesterscn area is complicated.

constituents of concern in the San Joaquin River. 1t nust be concluded tnat a Tne United States Geological Survey (Geological Survey} has divided it inte

surface discharge from Kesterson Heservoir would poliute the waters of Mus three zones 2 The tap zone, or perche¢ aguifer, is very shaliow. The base

Siough and degrade the waters of the San Joaquin River. of this zone is generally felt to be 5 to 25 feet oelow tne lanc surface. The

As Attachment 7 indicates, the concentrations of trace ehements and shallow groundwater levels are generally highest in the winter montns (November

throwgh February) and lowest during the summor months {July through

saits will rise in the San Joaquin River i wastewater s &irectly discharzed

from Lesterson Reservoir. The confluence of Mud Slough and the San Joanuin September}, The skallow groundwater Jevels are consistently less than § feet

River is less than ten miles upstrear from the junction of the San Joaqurn from the naturai grouna syrface at amy time throughout the year in the

River and the Merced River. Tme direct discharge of wastewater from Kesterson Kasterson érea, and typically range from 2 te 4 feet from the land surface

Reservoir to Mud §1owgh, therefore, threatens to cause further degradation of unless the area 1s flooded, During Tlood svents, the groundwster may rise from

the San Joaquin River downstream of the junction of Mud Slough and the 1 to 2 feet 1ngide measuring pipes apove the natural ground surface.

$an Joaquin River. The second zone, or upper water-bearing zone, extends to epproximately

In this regard, we note that the Legiglature has declared that "a 230 feet peneath the surface of Kesterson Reservoir, Sediments in this zone

serious problem of water quality exists n the 5an Joaguin river between :he consist of interpedded sands, clay and gravels. Groundwater 17 the upper zone

junction of the San Joaguin River and the Merced River and the junction cf the is found under various degrees of confinement. In the Kesterson arez the

5an Joaguin River with Miadie Rivers.5® Further, this Board is under a shallow water-bearing zone is continuous with the upper zone, and ro apparent

‘egis)ative mandate to “do nothing, in commection with [its] responsipilizies, barrier to groundwater flgw exists betwesn-them,

t0 cause furcher significant degradation of the quality of wager in that At che base of tee upper zome ties the Corcorem Clay layer. This

portion of the San Joaguin River" previously s citied.50 l&yer is approximately &4 faet thick and is a berrier tn downward groundwater
p pe

Wastewater from Xesterson Reservolr alse reaches waters of the siate flow. This clay layer ungerites an extensive part of the Sam Josquin Valley.

through seepage from the ponds. Seepage s & significant problem at Kestarson Beneath the Gorcoran Ciay is the lower water bearing zone. This deep aquifer

Reservoir. Ln 1982 the total seepage was estimated at 4,200 acre feet or 200Ut system contains high quality water and is approximately 650 feet thick.

50 percent of the measured infiow.5! Althuugh the Bureas has indicated tnat _Groundmater mowsment in this area is penerally northeastward. 53 4

Tocal high groundwster candition axists, howewer. under Kesterson Reservoir

~2l-
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cattsing a Trow eutward from the reserveir in all directions. Mud Slough, 2
tributary of the San Joaguin River. is immediately adjacent {o Kestigrson
‘Réserveir dnd i 1n the path of this subsurface flow. Consequently, Mud 5Tough
will plck up seepage from XKeskerson Heservoir. Eventually, the groundwater
flow probably returns to the northeast gradient outside the influence of
Kestersar Reservair. Ultimately, thesé subsurfece flows discharge into

salt Slough and the San Joaquin River.5% avatlabie data indicates that the
rate of groundwater movement in this zrez ranges from 1.7 1o 6.8 feet per

year 58 )
Yertical movesent within and betwsen zones is subject to Jocal
.:und\'ﬂnns, but because of an overall downward hydraulic gradient tn the
xesterson area, the flow is dowowsrd. % There 1% no carrier to the Fiow of

wastewater seeping from Kesterson Reservoir until it reaches the Corcoran Clay

layer at a depth of 230 feer. 57

The evidance indicates that trace elments in’the wastewater from
kesterson Reservoir are migratimg with the subsurface seepage. The Buredu
maintatns that there i mo conclusive evidence that the seepage contains
harmiyl concentretions of constituencs with t_nx'i: potential. They state thav

Kesterson Reservoir appears to be 2 contained and controlled situation. We

disagree.
Congentrations of boron, chromium and nickel, in particular, are

essantially unchanged from surface concentrations down to & depth of L)

feet.8 Selenium mas alse been detected in the groundwater underneath

Kestarson Reservoir in goncentratiows which are significantly less than surface

-2

concentrations but which are still in excess of EPA primary drinking water

Yevels and amoient water :riterla.sg Becawse the args is Ot naturally

selaniferous,”V seleniun Jevels 10 the groundwater reflect Seepage From the
reservoir. ’

Although it appears clear that wastéwater is seepimg from Kesterson
inmo the upper agquifer, the degree to which the uppar aquifer has been degraded
by the seepage ﬁf trace glaments, other than boren, is difficult to determine
because there are no trace element analyses in the recerd prior to 1984 for
tonstiteents other then boren, Sotte data for horon and specific conductance
from wells in the Kesterson area prior to construction of the pomds are
avaitacte fres Gealogical Survey files.” Acumparl‘sm of this data with the
results of L254 Lrace ¢lement analyses by the Bureau of groundwatar 3t
Kesterson Reservm'f-:"2 reveals that the boron concentrations and specific
conductance of groundwater underneath Kesterson have markedly increased since
construction of the Kesterson ponds. This conclusian is further verified by &
review of date provided by the Bureau of boron comcentrations in shallow wells
at the present site of Kesterson Reservoir before the reseryoir was
constructed. The maximue porom concentration in the 15 wells sampled in 1968
was 9,000 ug;i, and the zverage téncentration was 3,600 ug/l.73 Presently,
the maximum reported ooran concentration in the groundwater underneath
Xestersan Reservoir is 25,10 ug/i, and the average concentratign is 13,500
ug/1.74

It must be concluded, on the basis of the above data, that sespage
from Keaterson Reservoir has degraded the grouwndwater under the reservoir,
dditionally, pecause the perched zone underncath Xesterson Reservoir it

o
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continuous with the entive upper 2one, seepage fron the reservoir can impact
the entire upper aguifer. The record indicates that the upper aguifer is used
for drinking water supp\y.75 We, therefore, further concludy that seepage

from Kesterson Reservair has polluted the upper aquifer and tnat continued
discharge of wastewater from the reservoir threatens to cause furtner
poliution. Because subsurface flows under Kesterson will eventually reach

salt Slough, Mud Slcugh, and the San Jeaguin River, seepage from Kesterson also
threatens to pollute these waters.

The upper aquifer is separated from the lower watar bearing ione Iy
the Corcaran Clay desyer. A nusber of permeability tests have been perforwmed on
samples of Corcoran Clay in the Los Banos area. The results indicate that the
cay ts of consisteatly low vertical permeability. Therefore, pollutants from
kesterson Reservoir can reach the lower water pearing zong only throwgh wells.
Wells in the area, either active or apandoned, can &t as vertical conduits for
the migration of pollutants through tne clay and into the lower water pearing
zone in response 1o the dowmward hydraulic gradient in the arsa. This
sitwation may ogcur at a particular well if ome or more of the failowing
conditions are present: (1) The well has peen perferated in poth the upper and
lower water bearing zomes; {2) Tee well has 2 filter envelope passing entirely
through the Corcoran (lay, and there i5 no seal isolating the upper zane from
the Yower zone; (3] The well has been improperly abandoned, allowing
groundwater to move from the upper to the lower zone through the wei) bore oF
casing.’®

An analysis of wells in the area indicates that within two miles of

Kesterson Reservoir there are 1S wells which extend Tnto the lower zomg. Als0
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i The same area thare are amotwer 17 wells of unknown dgepth. 77 nerafore, -
there are at jeast 33 wells in the Smmediate vicinivy of Kesterson Reservoir
which could possibly serve as vertical tonduits for pollutants intp the lower
water pearing Zore. It it not passible to assest the potential of any
particutar well to serve as a wertical conduit, howsver, because thare is no
data on well construction in the record. Because of the downward hydraulic
groundwater gradient in the Kesterson area and the exiscence of numerous wells
extending into the jower 2one, the discharge of pallutants fror Kesterson
Reservoir into the upper zone threatems to pollute the waters of the Iower
Zone.

The discharge of wastewater at Kesterson Reservoir has also created a
public nuisance. Kestersop Reservoir 15 surrounded by the largest trect of
native grasslands remaining jr the San Joaquin Velley. This area plays 2 vital
réle in the Pacific Fiyway. 1t5 preservation iz one of the Fish and Wildlife
Service's highest priorities. Most of tae surrounding land ¥s mainteined as
waterfowl habitat for the recreational use of duck hunters.

The record ciearly estapiismes that the waters of Kesterson Reservoir
are LoxIc t0 the waterfowl that feed there, Selenium, and possibhly other
constituents, picaccumulate in the plants of the reservoir and, in turn, in the
flesh of the waterfowi. The flesh uf waterfowl which feed at Kesterson can
pose a hazard to any persen who consumes ¥t.78 For this reason, the State
Oepartment of Nealth Services [DONS) has recommepded that pregnant women and
children under ten not eat any ducks from the Kesterson Naticnal Wildlife
Refuge Aresa. This area is En western Merced Gounty betwees Highway $9 and the

Coast Range amd from Dos Palos to Pattersen. In additien, BGHS has advised
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others not to eat more than one meal of duck from the arsa each week and not ta
eat duck liver.’ 1In the previous year, the State Department of Fish and
Game posted a warning at kesterson Reservoir, cautioning nunters te.limit their
consumption OF goots. In addition, the Fish and Wijglife Service closed
Kesterson Reservoir to hunting Tor the 1984-1985 season.50

Becajuse waterfowl are highly modile, it is impassible for huaters to
know which omes nave heen feeding at Xesterson Reservair. We conclude, on the
basis of the racord, that the conditions in the reserveir pose a threat to
public health due 6 the possibility of consumotion of sélenium contaminated
waterfosl and threaten to pbstract the Free pse of the linds surrounding the
reservoir for waterfomt habitat, including duck hunting.

Me note that the Bureas began a waterfowl hazing program on
September 15, 984, tc reauce waterfowl exposure to drainage weter. The record
indicates that this program has been successful for ducks and geese but
treffective for such birds as raptors, bitverns, caots, heroms and blacknirds,
as well as terrestrial mammals. Coots haye peen the most numerous waterfowl
opserved at the reservoir, and the hazing program has been successful in
scaring away only approximately half of the birds which would pormaily be
expected at the reserveir. For example, in November 1984, the Fish and
Wildlife Service observed 319 caots on an average daily basis at Kesterson
Reservoir, whereas 60D coots would normally be expected at the site during this
tine of year Sl

The Bureau contonds that the Soand's authority to regulste muisance is
Mmited to those situations which occur as a direct result of discharges to

watars of the state. Tne Buread has constryed gir actnority too aarramiy.

a2

Jurisdiction over nuisances extends to 311 situations associated with treatment
or disposal operations. In Order Ho. W( 78-16, we concluded that a Regional
poard has jurisdiction over nuisance odors from waste treatment piants,
Similarty, we have jurisdiction over nuisance conditions Created by a
discharger at the gispasal site. The Bureau's reliance on 16 Ops.Atty.Gen. i75
(1950} is mispiaced since that opinion dealt with a definiticn of “nulcance”
that nas been superseded by the present 1anguage of Water Code
Section 13050{m). That section states ja ralevant part “[niuisance neans
anything which,..occurs during or as a result of the treatment or disposal of
wastes."

1n summary, thé record contains substantial evidence that the Bureau
fs discharging wastewater at Kestersen Reservoir, itself located in a wethand
area, which reaches other waters of the state and which has created and
threatens to create condftions of pollution and nuisance. [n arriving at this
conclusion, we have considered the Hureau's position that more data is needed
to get a cumpiete picture of the present and projected impacts of discharge to
Kesterson Reservoir, ke alse note That the Bureay estimates that it would take
from three to fiue years to collect and analyze the necessary data. It 1s owr
positicn that we do mot have the Juiury of waiting so Tond to require remedial
action. Ir tnis regard, the legistative history of the Porter-Cologne Act
states that corrective actions must be initisted pefore a probiem Decomes acute
and forces are set in motion which may well be jrreversible extept over very
long perivds of time.52 We canciude that a cleanup and sbatemeni arder
should, therefore, he issued by this Board tc address the problems created by
eperation of Lne reservoir, including tne seepage of wastewater from the site,

o
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the threat of future sueface discharges from the reservoir, and the public -
nuisance created by exposure of waterfowl to westewater in the ponds. We find
that the evidence supports issuance of a cleanup and abatement arder and will

now address the contents of the cleanup and abatement order contained in the

attached Appendix.

C. Reaulatory Programs Applicablé to Kesterspn Reservoir

At the outset the Bureau argues that the two majar regulatory programs
whith guide pur consideration in this matter, the Toxic Ples Cleanup Act of
1984 {Toxic Pits Act) and our Subchaptar 15 regulations guverning waste
gisposal 1o 1and, are ipapplicable to Kesterson Reservoir. This argument
appears t¢ be based upon the assumption {hat the State deriwes its authority to
regul ate federal facilities wnich generate or dispose of hazardous wastes from
the federal Resource Conservation and Recovery Act [RCRA}, 47 U.5.C.

Sections €301 et geq. Because RCRA exempis irrigation return flows from
regn!ntior\83 and because the tile drainage flowing into Kesierson Reservoir
may constitute irrigation return flow, the Bureau contends that Kesterson
Resarveir may. therefare. be exempt from State regulation.

This argueent is without merit. Hoth the Toxic Pits Act and this
Board's Subchapter 15 regulations are water poliuticn control measwres. In
Section 3&3(&]“ of the federal Ciean water Act, 33 U.5.(. Sections 1251 et
seg., Congress expressly authorized stafe regulation of federal facilities
and property which result, or may result in, water pollution. Specificailly,

this section ﬁrovides. in part:
“£ach department, or instrumentalfty of the
executive, Tegislative, _E!LE Sﬁtﬂ'c'ia Branches of the Federal

_29.

Government, (1} having jurisdiction over any %-_o_%eigﬂ
FaciTity, or (&) engaged Th any Activity TesuTtihg, or which
Way Fesult, §n the dfscharge ov Funolf of pollutants, and
=ach officer, agent, or emp)Oyee thergol in the performance
of his offictal duties, shall be subject to, and comply
with, all Federal, State, interstate, and local

a
Tequireaents, BaGinTstrative authority ™~ ard %ruces; and

SANCLIons regarding the control and Apatemen o1 witer
polTution 7% the sase manner, and to Ihe same extept a5 any
nongaverneental Bptily JNCTuding the paymeht OF réasonacle
Service charges. preceding $entence swall apply (A} 1o
any requirement whether substantive or procedural (including
any recardkeeping or reporiing requirement, any requirement
respecting permits and any other requirement, whatsoever},
(B} to the axercise of any Federal, State, or incal
adninistrative athority, and (L) t0 any process and
sanction, whether enforced in Federal, State, or local
courts or in any other manner. This subsection shall apply
notwithstanding any immunity of such egencies, officers,
agents, or eoployees under any Jaw or rule of Yaw...."
{Emphasis added}

[t shouid 2150 be noted that RCRA, in any case, does net re-ompt the
fitld of hazardous waste regulation. RCRA specifically subjects federal
facilities to state and local mazardous waste omtrel requirements, including
requirements more extensive or more stringent than federal requirements.
Congress was careful to preserve the State's independent palice power over
hazardoys wastes:

“Nothing 1n this title shall be comstrued to provibit

any State or politicel subdivision thereof from imposing any

reguirements, including those for site seiection, which are

more stringent than those imposed by [the hazardous waste

management sysiem mgui‘aeionsagrmulg«ned by EPR at

4i C.F.R. 3ectioms 2RO-27U7."

Finally, the Scete does not derive its authority to reguiate the
disposal of solid or hazardous wastes from ACRA. 1n particular, this.Board's
Subchepter |5 regulattons were adopted pursuant o our euthority under state

.

-30-



law, the Parter-Cologne Weter Duality Contrel Act, [Porter—Cologne Act} Water
Code Sections 13000 et seq. ' ‘This act gramts the State and Regional Boards
broad authority to regulate waste discharges to lamd, whether such wastes are
hazardous or norhazardous. Irrigation return flows zre not exempted from
regulation under the Porter-Coplogne Act.

3. Cherscter of Waptewater

The character of the wastewater discharged into Kesterson Reservoir
determines the applicaoility of the Texic Pits Act and the degree of water
quality protection required under this Board's Suochapter 15 regulations.
Therefore, we will First consider whether the wastewater {5 harardeus for
purpases of both of the@se regulatory schemes. ’

Subchapter 15 defines a “hazardous waste" as "amy waste which, under
Section 66300 of Title 22 of [the California Adminfstrative Code], is required
to be managed according to Chapter 30 of Diviston & of Title 22°,% the
hazardous waste sanagement regulations of BONS. Section 66300 provides, in
pertinent part, that the prgvisions of Chapter 30 apply to the management of .
any ligquig waste “whnich conforms to the defimition of hazardous waste in
Seckion 25117 of the Heslth and Safety {ode iacluding but Mot dinited to the
following: (L) Waste whith is hazardou$ pursuant to any ¢riterier in Arttcle
11 of [Chapter 301 and consists of or contains a hazardous material cited in
frricie 9 of [Chapter 30]....°

Similarly, the Toxic Pits 'Mt defines “hazardous waste' to mean a
waste thal 15 & hazardous waste, under Chapter 6.5, of Division 20 of the
Health and Safaty Code.m The applicable dafinition af hazardous waste in

Chapter 6.5 is contained in Health and bafety Code Section 25117. Department
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OF Hgalth Services ragulations implementimg Chapter 6.5, additionally, provide
that a waste shall pe considered hazardous if 11 {1} meets the definition of
hazardeys waste tn Health and Safety Cade Section 25117 or (2) satisfies any of
the criteria for hazardous waste in Article 11 of Chapter 34, Title .M
The wastewater 1n Kesterson Reservoir can be considered hazardous an
two grounds. First, it meets the definition of 2 hazardous waste 1n Health and
Safety Code Section 25117. Secondly, it contains hazardous materials cited in
Mrticle 9 and is Mazargous pursuant to a criterion jn Article 11.
Health and Safety Code Section 25117 defines a hazardous wiste as:
"A waste, or combination of wastes, which because of
tts guantity, concentration, or physical, chemical, or
infectious characteristics may eitner:
{a) Cause, or significantly contribute to an jncrease
in martality or an increase in serious irreversible, or
incapacitating reversible, illness.
[>) Pose a substantial present or potential hazard o

huaan »eaith or envireomment when improperly treated,
storeg, transported, or disposed of, or otherwise managed.”

As stated previously im Part II.B.2. of this Orter, the wastewater
discharged from the San Luis Draln to Kesterson Reservoir contains a variety of
copstituents in oancentra\-‘.iuns which exceed established water quality
triteria, To reiterate, selenium CoRCENntrations 11 the reserveir exceed the
EPA prigary drinking water standard, Selenium, mercury and picke) concentra.
tions in parts of the reservoir exceed EPA ambient water criteriz for the
protection of muman health from the toxic properties of these elements ingested

through water and contaminated aquatic organtsws. Concentrations of hexavalent

[
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chromiun, copper, cadmiwn and Zinc, in some instances, exceed EPA criteria for,
the protection of freshwater aguatic life.

Further, experisnce has amp)y demonstrated that the wastewater in
Kesterson Reservoir, in fact, poses a substantial threat to waterfowl, fish and
squatic Vife. The Fish and Wildiife Service has identified selenium poisoning
25 the cause of mortalitiss of Agult waterfow! sng the most probable cause of
doformities in ghicks and emsryos gt the facility. Their studies have algo
indicated that stlenium concentrations in Kesterson have pecunmulated and
piomagnified through the foad chala. Additicnally, the Sam luis Drain
wastewater flowing intc Kestersom has peen determined to be toxic to fish and
tnvertebrates, 1t mist be concluded, on the basis of the available data, that
the combfnatior of corstituents discharged into Kesterson Reservoir poses o
substantial preseat and potential hazard to human health and the envirpnment if
the wastawater 1§ improperly stored, gisposed of, or otherwise managed, and
that the mlszewg:;er. therefore, meets the definition of hazardous wasie in
Health and Safety oo Section 25117.59

In addition, the wastewater in xesterson Reservoir CONLains a number
af components which are cited as hazardous in Article B of the DGHS
regulations, including selenium and seleniun compounds, mercury, chromium
compounds and cadmeium Compnunus,go and the wastoewater is hazardous pursuant
to & criterion In Article 11, specifically, 2 toxicity criterion. Article 1i
provides, 1n pertinent part, that a waske i5 toxic and hazardous 1f 1t “{hJas
been shown through Experience or testing to pose i Razard to human health or

of it3 car genicity, acute toxicity, ghranic toxicfiy,

environment

bicaccuwsulative propertias or persistence in the envlmmmt....'gl As

previously stated, tests conducted in 1982-of the San Luis Drain wastewster
flowing into Kestersont Reservir Showed that the wastewater was scutely toxic
to Fish and invertebrates.’2 1n addition, experience has shuwn that the
wystewater in the reservoir poses @ hazard to the environment because of its
chronic toxicity, bicaccumulative preperties, and persistence in the
enyironment. The record amply demonStrates that an abnoreally nigh incidence
of veproductive failures, embryc and chick defermities and mortalities of
waterfow) have gccurred at Kesterson Reservoir. Further, all fisn, cther than
mosquito Tish, have disappeared. The wastewater contains & number of
sybstances, including selepiuvm, mercury and wolyhdenusm, which are known to
bipaccumulate, Setemndum, in particular has been linked to the mortalitigs of
ady}lt waterfon] and the Oeformities oOf chicks and embroys at the site.

The DOHS regulatigns in Artizle 11 contain an additiomal
criterionMnereby a waste may be considered hazardous, Specifically,

Section BEESY of Article 11, Title 22 of the California Adminfstrative Code,
provides that a waste ¥5 hazardous if §t contains specified inorganic
persistent ang bicaccumuiative toxic substances tn concentrations above certain
Yimits. In particular, Seption 66695 provides that selenium is hazardous if
its snluble threshnid 1imit concentratian {STLL) exceeds ome milligram par
liter {mg/1) or if 1ts total threshold limit concentration (TTLC) exceeds 100
milligrams per kilegran (mg/kg).

The Byrgau and other parties comtend that the wastewater in Kesterson
Reservoir cannot be considered hazardous becawse the sefenium lovels in the
ponds do net rise above the STLEC pr TILC Vimits. This argumeat must be
rejected for several reasons. First, the DOHS hazardous waste management
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regulations indicate that a waste will be comsiderad hazardous if it peets the
statutory defintvion even if ¥ts components do not exceed the speciFic
concentration Timits 1n Article 11.9% secondly, Section 66696(2)(6) clearly

indicates that experience, as well as testing, of the effects of a wastestresm -

.on the environment i5 an important criterion in assessing the hazardous. -
properties of vhe waste.

I any event, however, we note that the concentrations of selenium in
bottom sediments in certain portiors of the San Luis Drair currently exceed the
TILC level of 10C wg/kg. Twelve sediment samples from the drain were collected
in August 1994; four of the samples centaiped a tot._a'l seleniwn concentration of
100 mg/kg or greater, ranging ug to 210 ruga'l(g.g'q

Prelimipary indications from laboratory analyses of sofl semples taken
from Kestersen Reservoir are that the selanium concentrations are less than 50
Ilgf'kg-gs These results appear to be questionable, however, for several
reasans. First, the sediment samples caken from the San Luis Drain ware
anatyzed by a different Taboratory and by & different techhique than the
sanples taken frow Kesierson Reservgir, 36 Secondly, the locations at
Kesterson Reservoir where the highest selenium concentrations in sediments
would be expected were not sampled. These locations would be Ponds §oand 2
near the inlet from the San Luis prain,”7 Lastly, as the Bureau has
indicated, selenium concentrations in sediments in the San Luis Drain appear to
be the result of bioconcentration of tae substarce by phytoplankton and
periphyton and subsequent deposition into the organic rich muck in the borTom
of the drain.9 Rather than sampting the organic smaterial mear the surface

of the Kesterson ponds, however, the soil samples at Kesterson Reservoir

3

¢consisted of one, two, and three-foot core sam;ﬂes.gg We note that the San
Luis Drain is in hydraulic continuity with the ponds of Kesterson Reservoir.
Further, the conditions in the San Luis Drain which apparently caused high
concentrations of selenium in the sediments, that is, oicconcentration by
phytoplankon and periphyton, alse occur at Kesterson Reservoir. Therefare, we
are £ONCErned that the sehesilen concenirations ip segimests in parts 0f the

reservoir have already reached the TTLC level.

At the present time, the concentration of selemium in the wastewat
in parts of Kesterson Reservoir rises as high as .5 ®9/1, or ome-hal f .of the
STLC limit. The Bursau cantends that the wastewater in Kesterson Reservoir is -’
not hazardeus, but rather is either & designated or a nonhazardous waste under
this board's Subchapter i% regulatimns, Subchapter 15 aefines a “designated
waste* in part, as & "nonhazardous watte which consists of or containc
poliutants which, under ambient environmenta) conditioms at the waste
management ynit, could be released in concentrations in excess of applicable
water quality objectives, ar which could cause degradation af waters of the
state, 100 As the preceding discussian in Part [1.B.2. of this Order
indicales. the release of pollutants from Kesterson Reservoir has degraded the
upper groungwater aguifer and threatens to degrade the lower iq.uffer'. Ralease
of wastewater from Kesterson Reservoir also threatens to degrade the waters of
Mud Slewgh, 52}t Slowgh and the San Joaguin River. The wastewater in the
reserveir, at 'ﬂm very minimm, must, therefore, be considered a designated
waste wnder Subchapter 15. Assuming, for the sake of argument, that the
wastewater in Kesierson Aeservoir is at most a desigasted waste and that the
facility is properiy lined in eccordance with the Subchapter 15 requirements

.
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for dispasal of o designated waste, we calculate that the selenium levels in
the wastewater at Kesterson would ewentually rise to the STLE level of
1 g/ . 100 wner this occurred, the wastewater would aiso be hazerdous under
Sectian 86698 aof the DIMS regulations.

1t it readily apparent, from a review of the record in this case that
the wastewater in Kesterson Reservpir poses a hazard to the enviromsent because
the reservoir has been improperiy facated, constructeg, and managed. The ponds
at Kestersen Reserveir are tocated imvediately adizcent to Mud Slough, &
tributary of the San Jeaguin River, In & wetlands area where the perched groumd-

1oz The pends also overlie

water tahle at times is abave the ground surface.
a groundwater body whizh is used for drinking water supply. In addition to
posing a threat o ground and surface water guality, the locatien of the ponds
clearly poses a hazard to the resident and wigratory waterfowl which freguent
the area. Kesterson Reservoir is situated in the Pacific Flyway, adjacent to
several wildlife refuges in the Grassisnds avea. The reservoir 43 in an area
designated in the Basin Plan as a tritical habitat for waterfow! #nd water-
dependent wildlife. Further, the ponas were constructed in a meaner which
atlows more than fifty percent of the inflow to seep into the perched
groundwater tabic and with inadequate capacity to handle flows auring certain
wet weatner events. Additionally, the ponds were managed for the dual pwrposes
of drainage contrel and as a wildlife refuge. Vegetation attractive to
waterfowl, for example, his been allowed to grow in the ponds. Due to these
factors, principally the fmproper construction and location of the reserveir,
we arg of ihe oplnien that the Fagility cannot be opersted fn & aner whick
does mot pase a hazard to waterfowl and other wildiife.
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While we conclude that. the wastewatsr contained in Kestersow Reservoir
slearly poses a hazavd to the environment because of the improper location. and
construction of the reserveir, we are also of the opinien that the wastewater:
seuld be properly managed in other locations, for example in ponds in ertain
parts of Westlands Water District, in 2 mamner wnicn did not pose & simiier
threaz to the envircnment. In this regard we note that Section 66310{a)(2) of
the OOHS reguiations provides thet the Departaent may Qrapt a varionce from the
hazerdous waste management regulations 1f & hazardous waste is “[hiandied,
stored or disposed of pursuant to regulatioms of another governmental agency im

a manner wnich 1s consistent with the hazardous waste managewment provisions of

thit chapter and which will not result in @ hazard tc human health and safety, -

Ltvestock or wildyife.” [f ponds were constructed to meet this Board's
Subchapter 15 requirements for a Class II surface impoundment, there should be
wininal seepage from the ponds, and the ponds should be adequately stred to
handie amticipated flows. In addition, pomds could be constructes in a
Tocation which did not pose e hazard to waterfow! or toc graund and surface
water quality. Features to protect waterfow], such as adequate pond depth,
Jack of vegetation, and screening, if necessary, could be included as
additional measures to protect waterfowl. We conclude that compliance with the
Subchapker 15 requirements for a [lass [L surfece impoundment, together with
proper tocation of waste Damagement Facilities and iachusion of features to
protact waterfowl, should ensure ehat the wastewater would net posa a hazard to
human health and safety, livestock or wildlife,

Having conciuded that the wastewater in Kestersoh Reservolr is
hazardous, therefore, we will now consider the regulatory programs applicable
to this facility. Tee First 15 the Stats Boare's Subchapter 15 regulations.

POUREY
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2. Subchapier 15

1n 1972, the State Spcard enacted regulations governing. waste disposal
te 1and in Subchapter 15 of Chapter 3, Title 23, California Adainistrative
fLode. @n October 16, 1984, the State Board adopted a revised Subchapter 15.
These regulations, with ohe exception mot pertiment. here, ware approved by the
Office pf Administrative Law on November 26 and became effective on
Movember 27, 1984.

The Subchapter (5 regulations are fairly broad in stepe and cover Hoth
hazardous and nonhazardous wastes in landfilis, surface impoundments, waste
piles, and Tand treatmens units. The Subchapter 15 regulations contain
provistens covering doth seepage and surface discharge from a surface
impountment, which are applicable to the Kesterson Reservoir ponds and which
have been incorporated inig the cleanup and abatewen: urder comtained in the
attached Appendix. These provisions ara sumnarized below.

2. Surface Discharge
Subchapter 15 includes spacific requirements governing the
containment of wastes in a surface impoundment. Specifically, Section 2548 of
Title 23 of the {alifornia Administrative Code requires, ¥n part, that:
(11 Surface impoundments shail have sufficient
freehoard to accomaodate Seasonal precipitation {in
#0 case Jess than 2 feet [measured verticallyl},
and shall be designed and constructed to prevant
Overtopping as s result of wind concitions 11xely
to accompany such precipitation conditions.
{2) An gperation plan shail be submitted to
the Regional Board which will provide operation
levets and waste input quantities permitted each

month based on anticipated precipitation and on
past precipitation conditions for the year.

49~

{3) Direct pipeline discharge to surface
tepounduents shall hie either equipped with devices
or shall have faii-safe operating procedyres to
prevent overfilling. Discharges shall be stopped
in the event of faiiure of the containment systems
which cause a threat to water quality.

{4) Tnere snall ee no discharge from a surface
igpoundment except as authorized by waste discharge
requiretants.

{5) Surface impoundments shall be designed and
constructed to prevent scouring of containment
structures ai points of discharge into the inpound-
ments and by wave action at the waterline.

D. Se¢page
T™e newly adopted Subchapter 1§ centains a nmber of detafled

requiremants whicn addrecz seepage from 4 surface | df The subthap
contains a waste classification systew) and, a5 a gengral ruie, the waste
classification determines the ciass of waste management unit at which the waste
way ke dispesed. Wastes are classifled according to their risk ta Hatér
quality. The higher the waste classification, the more stringent the cortrols ’

impased by Suochapter 15, For example, the discharge of nazardous wastes is,

generally, perwitted only at a Class [ waste management unit, unless the

discharger is granted g variance by IJHFI.S.]':'3 Liguid hazardous wastes may
only be discharged at a Class [ surface tmpcundment.lm Designated wastes,
which pose a less severe water quality hazard, may be dischargeg &t either a
Class 1 or Llass Il waste menagement w205 The discharge of liguid
designated wastes 15 perwitted at a £lags [ or Class 11 surface

impoundment. . 106




The criteria for a Class 1 waste management unit intlude both
siting and comstruction standards. Compliance with these standards by a waste
“dtscharger should minfaize any seepage from the waste management wnit. For a
Class 1 umit, te regulations speC!fy that the site must be underigin by
natural geologic materials of low permeability and of sufficient thickness to
prevent vertical movement, that natural or artificial barriers must be used to
prevent lateral movesent, and that the site must be located outside of
fiopdplains and earthquake prone areas.l97 Toe construction criteria for a
GClass I anit specify, In part, that the unit must be designed and constructed
to prevent migrarion of wastes from the unit 3o adjacent geologic waterials and
ground and surface naters.mB In particular, the site must be double lined
and lequipped with leachate collection and removal sysiems and precipitation amd
drainage cepntrol facilities, or their equ'iva'lent.wg
Class I[ waste management units must be located where site

characteristics and contaimment structures isolate the wastes from waters of
the 51'.ate.1m Existing Class I surface impoundments, in particular, swit pe
Firted with lirers and leachate coilection and removal sysians as feagible,
with subsurface parricrs as needed and feasible, and with precipitation and
dratnage comtrol facsl'iﬂes.ul The iiner requirements for & Class I1

surface impoundment are either a double 1iner or 2 single clay liner, provided
that the single clay 1iner s removed or replaced before the last 25 percent
(mintmem ane-feot thickness) of the limar is peretrated by fluid, including
weste or lean:hate.u2 Class [1 surface impoundments which are designed and
constructed with a double liner system may use satural geologic materials,

which have & pemenbﬂit,y of 1zl.0"E cmfsec and which are of sufficient

-

thickness to prevent vertical movement of fluid, including waste and Yeachaue,
o woters of the state, for the outer liner,l13 :

e have previously concluded that the wastewater in Kesterson
Reservoir is a hazargous waste under Supbchapter 15. 7The Bureau must,
therefore, pither upgrade the reservoir to meet the Subchaptar. 15 requirementc
for a Class 1 surface impoundment, discantinue use of the reservoir as a1 waste
management facility and operate it solely as a wildlife vefuge, or close the
facility in secordance with the provisians of the subchapter. If the facility
1s closed, all 1quid wastes must be removed and the residuat wastes either
remsoved or adequetely covered in accordgnce with Section 2582 of Title 23-

The Bureau 15 currently obligated to dispose of the approximately
7.000 acre feet of drainagé fiows entering the San Luis Drain from Westlands
Water District. If the Byreay closes Kestersgn Reservoir, the Bureau rust Find
an envirommentally acceptabie and legal aiternative for dispesal of these
wistas. In this regard, we ngte that sayera) of the partigipants im this
proceeding, including Westlands Water District, contend that clesure of
Kesterson Reservoir could, over fime. result ir the creation of approximately
“#00 mini-Kestersons” in the Westlands area. However, there appear to ba
several disposal options available 0 the Bureav and Westlands which wowld not
have this adverse environmental impait. These options include: Discharging
T™e wastewater into properly located, tonstructed and maintained evaporation
paads, recycling, f.e. sixing the effluent with high quality irrigatien water,
and reusing it within Westlangs, and appropriate dilution of the effiuvent and
disposal t¢ the San Joaguin River.H4 The Bureau has also indicated that it
is considering convergian of the San Luis Drain into a freshwater comrveyance
and operation of Xesterson Resarvoir soleiy #3 a national wildlife refuge, and

we sTrongly eacourdge consideration of Such use-
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We wisk to eaphasize that nothing in this Order is intended to
prevent coasideration of any other disposai opttons, which are legally and
environmentaily sound. [T Jppears that the Bursau, by virtue of the act
authorizirg construction of the San Luis Unit of the Central Valiey project, is
ohligated vo provide drainage tervice tp those areas served by‘the project. If
the Sureau closes Kesterson Regervoir. and continues to supply irrigation water
to Hestlands Water District without implementing an adeguaie disposal optionm,
continued jrrigation in the affected arer of Mestlands Water District couln
constitute an umreasondbie dse of water.

¢. (Other Requirements .

The newly adopted Subchapter 15 has a mmber of other requirements
wnich are applicable to Kesterson Reservoir. Specifically, the reguiations
require that dischargers it existing waste managemant units which have nol peen
1ssued waste discharge requirements must file o report of waste d'_ischarge.
cani:ain'ing detailed information regarding waste characteristics, geologic amd
climatologic characteristics of the unit and swrrounding region, ¥nstalled

features, operation plans for waste containment, precipitation amd drainage

controls, and closure and post-closure aaintenance plans, within 60 days of the -

effective date of the regulatinns.l1® If the Bursau decides to upgrade
Kesterson Lo meat the requirsments for & Class | surfare imppundment, the
Bureau must submit a revised report of waste discharge in compliance with this
Treporting reguirement. Alternatively, if the Bureau chooses 't Close Kesterson
Reservoir and selects some other disposal option, the Bureau must submit a
clasure and post-closure maintenance plan in at¢erdance with the applicable

Subchapter 15 requirements.
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The cleanup and abatement order contained in the attached Appendix
réquires the Bureau o submit a plan 1o the State poara for 1ts approval within
five months of the date of this Order which addresses the poilution and
nuisance problems at Kesterson Reservofy. We conclude that it wouwid be
appropriate for the Burgau to submit 2 revised vepors of waste discharge
subsequent to the submission of the required plan. As explainen previously,
the Bureau has already submiited a report of waste discharge. Parsuant to our
antherity under Water Code Section 13269, we will require the Buresu to supait
a revised report of waste discharge or a ciosure and post-closure maimienance
plan, as appropriate, to this Board ard the Central Vailey Regionai Soard
within six months of the date of this Order.

Additionally, Subchapter 15 requires that dischargers develop amd
cub@it monfeoring programs within $ix months of the date of the regulations
which comply with the provisions of article % of the suschapter.!'® Altboagh
we ROte that the Bureau s currently conducting oxtensiva monitering at
Kesterson, the Bureau must review Tts ongeing monitoring programs to detemine
whether they coaply with Subchapter 15.

3. Taoxic Pits Cleahup ACt of 2984

The Toxic Pits Act, which was recently Signed by She Governor,
estaplishes 2 new progras to regulate the discharge pFf hazardous waste intp
surface {mpoundments, Stats. 1984, Ch. 1543, The Towic Pits Act added a new
Article 9.5 to Chapter 6.5, Division 20, of the Health amd Safety Code, which
became offective on January 1, 1985, The provisiens of the Toxic Pits Act are
consistent with the State Board's Subchapter 15 regyiations. The Toxic Pits
ACL contains two discharge probibpitions which are applicable to

Kestersan Reserveir. . P




The Toxic Pits Act contains a general prokinition agﬂn-:t the
discharge of any liquid hazardou$ waste or hazardoos wastes containing free
1tquids inte a surface impoundment after January 1, 1989, unless the surface
imposndnent meets certain specifies criteria. 117 Tne eriteria include double
Tining, installation of a leachate coilection system, znd groundwater
wanitoring.11® The statute aiso contains detdtled provisions for an
exemption from this geperal prohibit.iun.”'9

The Toxic Pits ket contains an additional prehipition applicatle ts
surface impoundvents located within one-haif mile upgradient from a potemtiai
source of drinking water. Specifically, the discharge of 1igquid hazardous
wastes or hazarfous wastes containing free liguids inte such impoundments s
prohibited after June 3G, 1988, unless an exemption is granted by the Regional
Boara. 12U The Regional Board can grant am exsuption omly IF the following
conditions are met:

& An application for an exemptior is flled with the
Regional Baard by January 1, 1986, )
b. The Regional Board finds that:

(2] Mo extremely hazardous wastes are curreatly
being discharged into the surface impoundeent;

{2} The records of the person applying for an
exemption indicate that no extremely
nazardous wastes have been discharged tntp
the surface impoundment, or extremely
hazardous wastes are not present in the
surface impaundoeat, in the vadose zone, ov
in the waters of the state;

[3) The surtace inpoundmeént is in compliance with

Health ang Safety Code Section 23208.5, which
mandates doubie lining, leachate coilettion
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systems, and: groundwater monitering, unless
exempted;,

“f4) A hydrogeclogical assesswent report has been
filed, pursuant to Health and Safety (ode
Section 25208.8;

[5} The impoundment does not leak hazardous
wastes into the vadose zame or wWaters of the
state in concentriticns which nonIe or
threaten to pellute these waters.

Kesterson Reservoir is clearly a “surface impoundment”, as defined in
the Toxic Pitg Act. That is, it i5 a “waste management unit.,.which is
atn}.-.artificial excavation, or diked arga formed primarily of earthen
materials...which 15 designeg to held ean accumulation of )iquid hazardous
wastes...including, evaporatign ponds...."122 Fyrteer, Kesterson Ressrvoir
overiies & grouhdwater aquifer which 15 extensively used for domesiic amd
minicipal Water supply and which is designufed for thase uses in the (entral
Yalley Regional Board Basin Plan,

Wnether the Toxic Pits Act prohibitions apply to Kesterson Reservoir,
therefors, depands upon whether the wastewater in the reserveir is
“hazardous®. Faor the reasons explained above, we have concluded that the
wastes {n Kesterson Reserveir are hazardous under the appliceble Mealth amd
Safety Code provisions and implementing requlatioms. '

Even 1f we were to assume, however, For the sake of argument that the
wastes are not hazardous but only designated wastes undeér Subchapter 15, the
wastes would reach hazardous levels, as explained above, if the facility were
properly lined in accordance with the Subchapter 15 requirements for a Class II

surface i'npnurmuem. Twe Toxics Pits Act includes storage in the definition of




*discharge® . 123 Consequently, even assuming that Xesterson Reserypir is not
covered by the Toxic Pits Aot at the present tiwe, the facility would
wndoubtedly be covereq by this stetute in the future when the selenium Tevels
in the veservoir rose to the STLC or TTLC levels specified Tn the DOKS

reguiations.
In tonclusion, under the Toxic Pits Act the Bureau fUst cedse
discharging wastewater to Kesterson Reservoir by June 30, 1988, uniess the

Bureau obtains an exgmption From the Regional Board. In order to obtaln an

exeaption, as stated abave, the dureau wil) have to demonstrate compliance with

the provisions of Kealth and Safety Code Section 25208.5, regarding double
}ining, installstior of a ieechate uoliection system, and groundwater
wonitoring.

It should be noted that Section 25208.5 centains pravisions for an
exemption from {ts requirements. AR exemption cannot be granted, however,
valess the Regional Board finds tnat [1} no hazgrdous waste constituents have
sigrated from the surface impoundment jnte the vadese zone or waters of the
state in congentrations wnich peliute or threaten to pollute waters of the
state; and (2} continuing the operation of the impoundment without double
1ning and the other requirements doés not pose a significant potential of
hazardaus waste constituents migrating from the impoundment inio the vadose
one or watars of the state in concentrations which pallute ar threaten fo
poliute waters of the state.lz"‘ As the preceding discussion in Part II.B.2.
indicates, we have already concluded that harardous waste constituents are
being dischargec into Kesterson Reservoir and are migrating from the surface

impounduent in corcentrations which threaten to pollute waters of the state.
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Trerafore, an sxesption from the double Tining requiremest of Section 26208.5
would be inappropriate. The practical effect of the Toxic Pits Act, as 2
consequence, 15 that the Bureau will etther have to dowble 1ine Kesterson
Reservnir, install a leachate collestion Systee, and instftute groumdwater
monitorirg in accordance with Section 25208.5 or cedse discharging wastewater

to the Reservoir by June 30, 1988. (Sze Section 25208.6).

0. Potential Costs of Compliznce with Cleanup and Abatement Crder

Both the Bureau and¢ Westlands Water District have provided exzensive
information regarding the potential costs of implementiag yaripus disposa)
npt,ions.lzs We have considered these submittals and nole that some of the
alternztives could invoive substantial costs. We further ubsm're that this
Order allows Fleaibility in the seiection of a disposal option. Toe costs of
at least one of the ptions being considered, i.e. pperstion of Kesterson
Reservoir soiely as a wildlife refuge and recyciing and reuse of the tile
drainage from Westlands which is currently heing discharged inte the San Luis
Dratn, do nat appear disproperticnate to the environmental gains.

The faderai govermuent wouid, of course, be a potential source of
financing for implementation of measures necessary to comply with 2 cleanup and
sbatement order. It js aiso pessible that the Bureay could pass some of the
costs of compiiance with a cleanup and apatement order along to those entities
whith benefit from the provision of drainage service, i.e., Westlands Water

District,




entities draining into Grassland are subject to comtractual limitations on
Flows. In addition, Gressland has established 8 woratoriws O the receipt of
any additiona) drain waters.

The guantity of tite drain sffluent flowing iato Grassland cannot
accurately be determined at the present time. In 1981 the Bureau estimated
that §3,000 acre feet of tile draimage was generated in the Grasslangs area and
that, of this amunt, 7,160 acre feet were distributed to Kesterson Reservoir,
28,700 dcre feet to Grassland, and the remaipder (37,140 scre feet) to the 3an
Joaquin River. More recent estimates are that frow 28,040 To 40,00C acre-feet
of tile drain water are currently being discharged into arassland.lza_ Due
to the nuaber of entities draining into Grassiand and the lack of monitoring
data on flows from these entities, an accurate estimate of the quantity of tile
drainage presently being received by Grassiand cannot be made.

Grassland has had a water quality monitoring program #n place for a
numher of years for the measurement of the total dissolved solids (TDS) and
boron concentrations of incoming waters. The contractual agreements between
Grassland and the draiming entities specify that incoming drainage flows must
not exceed cancentrations of 2,500 parts per million (ppm) TDS and 6 ppm
boron, There is no date fs the record to indicate the present sfatus of
compliance by the draining entities wrth these Timits.

In genera}, the quality of drain water flowing into E_ra:shnd. hat been
poorly decimented. The results of a synoptic survey by the &eological Survey
which were released ir November L984, hawever, establisn that Grassland, 1ike

- Kestersan Reservpir, receives agricultural drainage from seleniferous

areas. 129 Aisc, the Bureau has recently reieased data on concentrations of
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trace efements in the waters of casals fluwing into Gusslmd."':m i sone
sagples, the elsnents boron, cadmium, chiomimc, copper, mercury, nickel, lead,
selenium -and zinc were present in concentrationy which exceed drinking water
standards or criterta estabiished for the protection of human heilth.
fresnwater aquatic 1ife or irrigated agriculture. The concentration of
selgniun in the canals ranged from less Ehan | ug/1 to 102 ng,r‘l.Hl It

should be emphasized that these samples were taken during swmer months when
water gudlity 15 poor. During the winter montns, the agricuitura) returs Flows
are diluted with high quality irrigation supply water.

Ever #ore recently the State Board received a preliminary swEnary by
the Fish and ¥ildlife Service OF the iatest study results of seleniun Tevels in
aquatic birds in the Grassiasds area. ' The results indicate that efevated
selenium levels are present in the livers of birds in the ares. These elevated
Tevels were found §n the resident bird population not the migratory hird
populatian.

higher selenium levels were detected in birds nesting in the southern -
region of Grassland than those nesting in the porthern region. Sowe of the
entities draining into tne southern area are situated in the highly
seleniferous Panoche Far area. Consequent)y, the water flowing into the
southern portion of Grassland contains higher concentrations of selenium than
that which is discharged to the northern avea and this is reflected in the
higher selenium levels detected in birds from the southern area.

2. S doaguin River

The existing ana potential beneficlal uses of the San Joaquin Rivar
ad its tributaries were previeusly delineated in Part [1.B.2. of this Order,

e
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The appiicabla Basin Plan contains only two specifit water gquality ohjectives
for the upper reach of the San Joaguin River in question. These sbjectives
are: (i) Chlorinated hydrotarbos pesticides shall not be prasent in.getectable
quantities; and [2} the pH shall nat be depressed below 6.5 mar raised ahove
8.5 units as a result of waste discharges.}3?

The Basin Flan does contain specific water guality objectives for the
Jower San Joaguin River near verna1is .t Tnese objectives and @ sumary of
monitoring dava compiled from the EPA Water Quality Data Computerized Storage
and Retrieya, System (STORET! are contained in Attachment 10 of this Order. An
inspectipn of Attaciment LG indicates that most of the watar quality objectives
are axceeded at teast occasionaily; and, in some cases, the mean Concentrafion
of a particular element exceeds Uine applicable ohiective.

Tne constituents cited in Attachment 10 are not the only water quality
indices of concern in the San Joaguin I_h'ver. For example, the mercury
CONCentration 1n the river often exceeds the aﬂ-unur.averme criterion
racammendad by EPR for the protection of aguaric 3ife 0.2 ugﬂ).ns Also,
even fhough the Basin Plan provides that chlorinated hydrocarbon pesticides
shall not be presemt in detectable guantities manitoring data at Yernalis
fndicates that 3.large munber of fhese pesticides are present in the
river.l36

The Fact that the Tower San Joagquin River 15 of such poor guality that
peneficial uses cannot be protectad and water quality objectives cannot be met
§s recognized in the Basin Plan. The Basin Plan cEassifies the lower
San Joaquin River from just south of jts confluence with the Nerced River to

its point of discharge in the Delta as a Water Quality (imited SM;_BT
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The major cause of water guality problems ia the Sen Josquin River is
-considered to te the discharge of agrlcultural return Flows., There is ao data
in the vecord on the percentage of flow in the San Joaguin River which is
agricultural drainage fiow. It is generally acknowledged, however. that most
of the river flow during the summer months consists of agricultural return
flou.

The San Joaquin River receives both tailwater and iile drainage.
These two types of agricultural drainage generzlly have distintt water guality
problems. Surface ruagff can have high concentrations of pesticides and
fertitizers, whereas tiie drainage ofter has high concentrations of salts and
trace metals.

The quantity and quality of tailwater being discharged into the Sam
Joaquin River canndt pe determined from the exiscing record. With respect to
tite drainage, it is presently estimated that approximately 84,000 #cres in the
western Sen Joaguin ¥alley have tile drains. The Bureau assertis that another
169,000 acres now need drainage. Further, the Bureau estimates that weatern
5an Joaquin Yalley land needing drainage wiil dncrease to 345,000 acras by the
year 2020 and 493,000 acres by 2085. Tne quantity of tile drainage presently
peing generated im the area lies beiwgen 50,000 and 75,000 acre feet, WNith the
eaception of the 7,000 acre-feet presently discharged at Kesterson Reservoir,
this drainage witimately reaches the $an Joaquin River. There are also Some
tile drain systems instailed in the eastern San Joaguin Yalley. MNeither the
number aof tile drained séres nor the quantity or quality of dralnage water from

the eastern San Joaguin ¥alley can be determihed from the existing record.
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B. Contentions and Findings

1. Contentipn: Petitioner contends that the Cestral Vallaey
Regional Board has failed to implement the Porter-Cologne Act with respect to
the discharge of agricultural return flows to Grassland and to the San Joaguin
River and its tributaries. Jn his petition Fiied on May 18, peritioner
originally requested that the State Board take emforcemeni measures to prohipit
the discharge of agricultural drainage flows to Grasslard and the river prier
to the filing 0of a report 0f waste discharge by the various dischargers and
prior to the issuance of waste discharge requirements by the Stste or Central
¥2lley Regiomal Bopard. Im a lateér submittal, petitioner revised his request
with respect to Grassiand. He nmow requests that the State Board require all
entities draining into Grassland to undertake a wonitoring program with respact
to their discharges. The monitering program would cover those parameters
noymally found in agricultural drainage flows, sych as boron, 105 and
chlorides, and such constituents as trace elements and pesticides.
Mditionaily, ne reguests that the State Board, ir cooperation with the Fish
and Wildiife Service, appoint a study team to develop standards for the
Grassiand area, which will protect the arez for waterfowl habitae. 130

Finding: The Porter-Cologne Act requires “[alny person
discharging waste or proposing to discharge waste within any region that could
affect the quality of the weters of the state...{to] file with the regional
baard of that regian o report of the discharge, containing such information as
wmay be required by the onard."ﬂg When a report is filed, the appropriate
Regional Board i$ required to prescribe requirements for the discharge "with

relation to the conditions existing from time to time in the disppsal area or
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Teceiving waters Upor or into which the discharge s made or nropnsett."lw
The waste discharge reguirements “shall ieplement relevant water quality
CD?}T.PDI: _pun§, if any have begn fqopted. and shall take into consideration the
oeneficial uses to be protected, the water guality objectives reasonably
Tequired for that purpose, other waste discharges, the neeci to prevent
nuigance, and the provisions of [Water Coge] Sectioa pigal."!%!

The Porter-Cologne ACt also authorizes a Hegional Board to waive the
filing of a report of waste gischirge and to waive the adoption of weste
discharge requirements "as to a 5pecific dischargs or a spe:ific_type of
discharge where such waiver is not against the public interest.” Such waivers
are conditional and may be terminated at any vime.l4Z

The Central valiey Regional Board has not required the ftling of a
reporty of wﬂs":e discharge from any of the entities ditscharging agricul tural
drainage Flows intc Grassland or imto the Sen Josquin River or ts
tributaries. Based upon our review of the record, we conclude that it is
appropriate To waive the filing of a report of waste discharge by these
#ntities, on a temparary basis, until sufficient data is collected to
adequetely characterize the agricultura) drainage waters fiowing into Grassland
l.!ld the Sen Joaquin River and unti) appropriate water uartty wjeéctives For
thg San Joaguin River basin ave formulated.

With respect te Grassland, in particular, we find that the quantity
and quality of agricultural drainage Flows into the gistrict are nyt wel)
documented, and there is a serdous need for additionz} data in order to
adequately characterize these wastowaters. There s mo evidence in the record
at the present time to indicate that the acute problens which have daveloped at

RN
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Yesterson Reseryoir have been encountered-at Grassiamd. We, therefors,
concluge that it is appropriate to gather additional data prior te reguiation
of the discharges from the draining entities into Grassland under wasie
discharge requirements.

Although wa canclude that a temporary waiver of waste discharge
requirements is appropriate for the draining entities, nevertheless, it s
apparent that Grassland must take action in this interim period to reduce
salenium levels 6 wastewator entering the district. Tne Fact that adverse
environmental impacts, stemming from the discharge of subsurface agricul tural
flows 37To the district, have not Decome evidenl wmay bé partly dus to the
wanner in which Grassland is operated and the different water sources racelvad
by the district, The potential for water quality problems, however, cleariy
exists in Grassland becawse the percentage of tile drain water flowing into
Grassland is increasing. In additlon, the limited mositoring data which is
svailable on the quality of agricultural drainage waters flowing into Grassiand
indicates that some of the draimage flows contain constituents, including
selenium and other trace ebements, in concentrations which exceed water quality
eriteria. Further, the most recert data regarding selentum leveis in biras in
the Grasslands area indicates that adverse impacts on avian reproduction in
partions of Grassland can be expected if contral measures are not undertaken.
Fpr this reason, the State Board wil] vequire supmission of a technical report
by Grassiand, pursuant to Water Code Section 13267, within four momths of tha
dat.e of this Drder, detailing the measures the district will employ to control
selenium levels in wastewater entering the district and a time scheduie for

implementation of these measures.
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There is a similar serious Jack 0f data on the quantity and quality of
agricultural return fious being discharged into the San Joaquin River. This
data is necessary in order to determine the waste load of the various
tonstituents being discharged inkte the river, We conclude that the Central
¥alley Regional Board should collect monitoring daza from ali of the irrigation
districts or other appropriate entities jn the San Joaquin River gasin (Basin
5C} and the Szn Luis Drain service area, which characterizes the quantity,
quality and destination of all agricultural grainage flows discharged across
the boundaries of each district.

We mote that tie Central Vatley Repional Board has adready instituoted
& voluntary program o obtain the pecessary memitoring dsts, and we congur in
this program. If the Cemtral Yalley Regional Board is unable to obtain the
necessary data through this voluntary approach, the Central Valley Regional
Board is authorized to, amd shouid require, the data unger 1ts authority
pursugnt to Water Code Sections 13260 or 13257, MWater Code Sectien 13260
authprizes & Regional Board to require pmy ixformation it deeds necessary from
& discharger in 2 report of waste discharge, and Section 13267 empowers a
Regional Board to require appropriate technical and monitoring reporis from a
discharger. Ne further conclude that the Central Yalley Regionzl Board should
finalize itz monitoring pregram within two months of the date of this Urder and
conplete the data gathering within 14 @onths of the date of this Order.

Additionalty, we concliude that, concurremtly with the Central ¥alley
Regional Board's program to collect monitoring data on agricultura] drainage
discharges in the San Joaguin River basin, & process shoule be instituted which

will result in the development of specific water guaiity cbjectives for the




San Joaquin River basin, the adoptios of tppropriate b;sfn plan amendments by
the Central Valley fegional Board, and the development cf a program to regulate
agricuTtural drairage discharges in the basin. To this end, a technical
committee, conststing of 5Tate and Central Valley Regional Boerd staff selected
by the State Board's Executive Director, will be fowmed within 30 days of the
date of this Order.

The technical comwitiee will be charged with the spacific tasks of
developing: {I) proposes water quality objectives for the San Joaguin River
basin; (2] proposed efflwent lisitations for mgricultwral drainage discharges

_ % the pasin; and (3) a proposal ©o regulate these discharges. Ir developing a
proposed regulatory program, the cosmittes should consider such issues as:
{1} whether different effluent linitatians should be developed fur discharges
during high flow periods in the winter months; and (2) whether effluent
Timitations should be based, in stme Cases, on wass toading rather than
concantration. Additionally, the vechmical committee nust seek, receive and
consider input from the Bureauw, affected irriyation and drainage districts,
acadenia, and other interested parties. The committee must alsc develop an
estimate of the total cost of the proposed regulatory program and jdentify
potential sources of ffnancing.”3

The final recommendations and report of the technical committee mst
e submitted to the State Board for its approval no later than 18 moaths from
the dote of this Order. The Central Valley Regional Board must adopt
:ippronriute basin pian amendments for the San josquin River pasin within &
months of approval of the report py the State Board. After the adoption of

basin plan amendments, the Central Valley Regional Board must undertake a

program to regulate the discharge of agricuttura) drainage flows in the

5an Joaquin River basin, either through the adaption of waste discharge vequire-
ments for such discharges or the waiver of requirements under appropriate
ctroumstances.

Petitionar, having indicated that the Central ¥alley Regional MM
has failed to nake appropriate action to regulate agricultural drainage, asks
4s to undertake such a program. This we decline to dp. However, given the
concerns raised in this matter and their statewide significance, we reserve the
right to exercise our authority should the Regional Board fail to develop &n
adequate reguiatory program. [In this regard we will require the Central Yallay
#egiona) Board tc submit mwonthly reports to our Executive Divector detziliag’
progress and activities in developing and implementing a program to requlate
the discharge of agricuftural drainage ftows in the San Joaguin River basin.

We wish to observe that whatever regulatory program is adopted by tha
Central Yalley Regiomal Board could have far-reaching implications for the San
Joaguin Yalley. The Bureau is currently seeking a long-term solution to the
problem of agricultural drsinage in the ve]ley; however, even assuming that the
Bureau finds a solution whfch 1s econpmically and politically feasible, it is
Hkely that impiementation of the solution will take 15 to 20 years. There-
fore, the regulatory progran adopted by the Centrat Valley Regiomal Board will
determine the options for disposal of agricultural drainage from the
San Joaguin Yaliey for at least the interim period prior to development of a

Yong-term solution by the Bureau.



1Y, CONCLUSIONS

For the reasons explained ahgve, the State Board concludes as follows:

i. The Bureau s discharging wastewater at Kegteréun Reservoir which
reaches waters of the State and is causing and threatening to cause conditions
of peliution ano nuisance; therefore, an Order should pe 1ssued 1o the Bureau
directing the Bureav to cleanup and abate such effects; ‘

2. The wastewater in Kestersen Reserveir is a hazardous waste for
purposes of Subchapter 15, Titie 23, Chapter 3 of the California Adinistrative
Code; conseguently, the Bureav must upgrade Kestersen Reservoir to meet tne
Subchapter 15 requirements for a Class [ surface impoundsent or find some other
acceptable waste disposal altermative;

3. The wastewater in Kesterson Reserveir is also a hazardous waste
for purposes of the Joxic Pits Act. Kesterson Reservoir is iacated within ane-
half mile upgradieat of 2 drinking water source. The Bureau must, therefore,
corply with the discherge prohibizion in Section 25208.4 of the Toxic Pits
Act.

4, MWithir & months of the effective date of this Order, the Bureay
sust either file a revised report of waste discharge for Kesterson Reservoir,
in compliance with the pravisions of Article 9 of Subchapter 15, or a closure
and post-closure maintenance plan in compliance with the provisions of
Articies B and 9 of Subchapter 15;

5. No lzter than May 27, 1985, the Buremu Shzll develop end submit a
monitoring progran to the Central ¥alley Regional Bogrd which complies with the
requirenents of Article 5 of Subchapter I5.

6. [t 1s appropriate for tne Central Valley Regionai Board to waive

the filing of a report of waste discharge, on an interim pasis, for these
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entities discharging agricultural drainege flows into Grassland and into the
San Joaquin River and fts tributaries until sufficient data is collected to
adequately characterize the wastewater and until appropriate water guality
abjectives are developed for the 5an Joaguin River pasin.

7. Grassland must suomit a technical ru.port., pursuant T.n. Water Code
$ection 13267, within four months of the date of this Order. for the approval
of the Executive Director of the State Board and the Eaecutive Dfficer of the
Central vellay Regional Board, detaiijmg the measures the district will
undertake to control selenium levels im wastewater entering the district ang o
Time Schedule tor 1Aplementation of these measures.

8. Within two months of the date of this Order, the Central Vallsy
Regional Board shai! complete develupwent of monitoring programs for the
coliection of datd from Trrigation districts or other appropriate entities In

the $an Joaquin ¥alley River basin and the San Luis Brain service area, which

adequately characterize the quantity, quality, and gestinacion of agriculturad

grainage flows across the districts' boundaries. Within k4 months of tne gdate
of thiz Order, the Central Valley Regional Hoard sha'n complete the gathering
of menitering data from these programs.

9. Witnin 30 days of the datg pf this Order, the State Board's
Execetive Director shall select a technical committee, composed of State and
Central Valley Regicnal Beard staff, for the purposes outlined in Part I11 of

this Droers
13, Within 18 months of -the 'date of this Drder, the technical

comeittee shall submit final recommendatioms and a final raport to the State

Board for its approval, which fuglfills the tasks dalineated.in this Order;

-62-




11. MWithin 6 months of 5tate Board approvel of the comittee's final
report, the Central Yailey Regional Board shall adopt appropriate basin pian
anendments for the San Joaguie River basing

12. Rfter adoption of appropriate basin plan amendments, the Centra)
Valley Reglanal Eoard shouiq implement 3 program Lo reguiate the discharge of
agriculiural drainage flows in the 3an Joaguin River basin, either througk
watte ¢ischarge requiremeats or a waiver of requirements in appropriate
circumstances.

13. The Central \ra_lley ®Regional Board shall submit monthly progress
reports, beginning in March 1985, detailing progress and activities in
developing and implementing a program Lo »egulate the discharge of agricultural

drainage flows in the San Joaguin River basin.
Y. UORDER

IT IS HEREAY QROERED that the cleanup and abatement order contained in
the artached Appendix is hereby it_lnpted.

IT IS FURTHER ORDERED thet, within 6 months of the effective dat= of
this firder, the Bureau shall subait a revised report of waste discharge for
Kesterson Reservoir, sn compliance with the provisions of Article 3 of
Subchapter 15, or a chosure and post-closure waintenance plan for the reservoir
in compliance with the prawisions of Articies § and O of Subchapter 15.

IT IS FYRTHER ORDERED that, no Jdter than May 2}, 1985, the Bureau
shill develop and submit a monttering program to the Central valiey Regional

Board which complies with the requirements of Artigle 5 of Subchapter 15,
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JT IS FURTHER ORDERED that, within four months of the. date of this
Order, Grassland shall submit a technical report to the Executive Director of
the State Hoard and the Executive Dfficer of the Central Valley Regional Board,
for their approval, detailing the measures the district will undertake to
contrel sefenium fevels in wastewster entering the district and & time schedvie
for fmplementazion of thesc measures.

1T IS FURTHER OROERED that, within two months of the date of this
Greer the Central Valiey Regionzl Goard shall complete development of
monitoring programs for the collection of data from irrigation districts or
ather appropr-ate enut#e_s in the San Joaquin River basin and the San Luis
Drain service area, which adequately characterize the quantity, quality and
destination of agricultural drainage flows acrass the districts’ baundaries.
Within 14 manzhs of the date of this Drder, the Central Valiey Regicral Goard
shall complece the gatnering of monitoring data from these pragrams;

IT 15 FURTHER ORDERED that, within 30 days of the dite of this Order
this Board's Executive Director shall select a technical committee, composed of
5tate and Central Valley Regional Baard staff, for the purposes outlined in
Part 13l of tnis Order;

IT 15 FURTHER OADERED that, within.13 mofiths of the date of this
Order, the technical comsittee shall -submit i’inafre«:mndatiuns and a final
report to the State Board for its approval, which fulfills the tasks delineated
in this Order;

iT 15 FURTHEX ORDERED that, within & months of State Board approval of
the finai repart, the Central Yalley Regional Board shall adopt appropriate

basin plan amendpents for the San Joaquir River basin;
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17 IS FURTHER ORDERED that, after adoption of appropriate basin glan
amenddents, the Central Yalley Regional Hoard shall undertake a program to
regulate agricuitural drainage gischarges in the 5an Joaguin River basin;

IT IS FURTHER ORDERED that the Central Valley Regional Board seail
submit monthly progress reports, beginning in March 1985, detaiiing progress
and activities in developing and implementing a program to regulate the
discharge of agricultural drainage flows in the San Jeaguin River basin.

IT 1S FURTHER OADERED that the petition is otherwise denied.

¥I. CERTIFICATION

The undersigned, Executive Director of the State Water Resources Control 3pard,
does heredy certify that the furegoing is a4 fuli, true, and correct copy af an
order duly and #egularly adopted at a.meeting of the State Water Resources
Concrol Board held en February 5, 159B5. -

Aya: Carole A, {noratc
Harren 0. Motsware
Xenneth H, Wiliis
Pariene £, Ruiz
Edwin H, "Ted" Finster

RAbsent:

Apstain:

chael AT Cimpos
Executive Director
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! p.l. 86-488, 74 Stat. 156.

2 Reporter's Transcript for the State Board's Dotoper 1%, 1884 Hearing on the
Claus petition [nereinafter R.T., 10/15/841, p- T

3 £, £, pullock and R. D. Meyer, “Salinity, Selemiun...What are we to do?”,
5011 amd wWater (Spring 1984). p. B, Statement by David G. Houston, Regional
firector, Wid-Pacific Regien, Burequ, presented to Ezlifornia Assenbly Haler,
Parks, and Wildlife comnittee, Movesser 16, 1984 [hereinafter Statement],

p. L[V-a,

& M. K. Saiki, "Recent findings of Contaminants in Fish and Aguatic
Invertebrates from Kestersen Reservoir and the San Luis Drain®, Agricultural
Wastewater Workshop Aostract, UCD, February 23-26, 1964; Statement, p. -4,

5 R.7.. 10715788, p. 79.
B Statement, fn. 3 suprd, p. IV-4 through TV-.

7 pr. Harn)ld Onlendorf, "Summary of Research Status and Results: Kesterson
NWR and the Grassiands®, September 21, 1884 [hereinafter Oplendorf Summaryl.

8 seatement, fn. 3 supra, p. 14-&; R.T., 10/15/B4, p. BO.
9 onlender? Summary, fn. 7 supra.
10 Statement, fn. 31 supra, p. IV-5,

11 gartion 13260 requires, in pertiment part, that "[ajny persan dfscharging
waste or proposing to discharge waste within any region that could affect the
quality of the waters of the state,,.file with the regionai voard of that
region 4 report of the discharge, containing such infermation as may be
required by the bnard.”

12 fne report is entitled, "Kestersom Reservoir - First Stage, Technical
Report in support of Report uf Maste Discharge to the California Regional Water
Guality Control Becard”, July 1983 [hereinafter Technicai Report].

13 section 13264 provides:

"{a} No person shal) inftiate any discharge of waste
or make iny material ¢hange in any discharge prior to the
fiitng of the repert required by Section 1326D nor shall -any
such person do so thereafter and prior to: (1) the issWence
uf waste discharge requirements pursuant to Section 13263,
{2) tne expiration of 120 days after his compliante witn
section 13260, or (3) the regional bobrd's waiver...,
whichever of {1}, (2], or (3} occurs first.

.-




.

{b) The Attorney General, at tiw request of 2
regional poard, shall petition the superior cowrt for the
1ssuance of 3 teaporary restraining order, preliminary
injunction, or permanent dnjunction, or combination thereof,
as may be appropriate, pronibiting forthwith any person who
is violaLing or threatening to violate this sectien from:
(1) discharging the waste in quescion or (2) making amy
material cnange theerein, whichever of (1} or (2} is
applicable.” .

14 Section 13350 provides that civil 1iability may be imposed upon “[ainy
person who i1} intentionally or negligently violstes any cease and aesist order
ar cleanup and asatement arder hereafter issued, reissued, or amended by o
regional hoard or the state board, or {2) in vielatjon of any weste discharge
requirement or ather order or prohibition issued, reissued, ¢r amended by a
reginonal oaard or the state bpard, intentionally or negiigently discharges
weste, or causes or permils waste to be deposited where it is discharged, into
the waters of the state and ereates a comdition of pollution or nuisance....®

15 section 13301 authorizes a Regiona! Board to issue a cease and desist
arder whner the board “finds that a discharge of waste is taking place or
thrgatening to teke place in viglation of requirements or discharﬁe
prohiptttons prescribed by tne regional board or the state board.

16 cection 13300 pravides, in pertinent part:

"(a} Any person who has discharged or discharges waste
into the waters of the state in violatior of any waste
discharge requirement or other order ¢r prghibition issued
by a regional board or the state board, or who has caused or
permitied, causes or permits, or threstens to cause or
permit any waste to be discharged or deposited where it is,
or probably will be, discharged intc the waters of the state
and creates, or Threatens to ¢reate, & condition of
pollution or nuisance, shall upon order of the regional
board clesn 4 SUCh waste or sbate the effects thereof or,
in the casa of threatened pollution or nuisance, take other
necessary repedial action.”

4 See n. 13 supra,

18 geate moard action under Mater Code Section 13320 must be supported by

"the weight of the evidence.”™ See Water Lode Section 13330(b) and C.C.P.
Section 1094.5(¢). The weight 57 the evidence standard is considered -
synenymous with 2 preponderance of the evidence. Chamberlain v. Yentura County
Civil Service Cam'n, 69 C.A.3d 362, 368, 138 Cal.Bptr. 135, 158 (18V7).

Additionally, courts have recognized that when environmental disputes imvolve
conflicting theories am¢ experimental resulis, certain areas of umcertainty

st pe accepted and Findings can do 1Fttle more than determire the existence
of potential harm t¢ human health. That such potential harm may regquire the

-

abatement of waste discharges to waters is well f1lustrated by Reserve Mini
any v. EPR, 514 F.2d 452, 520 {8th Cir, 1975). The court tieTd that EI\TW'

vrecord demgnstrated a potential for hame from Reserves's discharges, attrough

conflicting scientific fest results were received, The court toncluded:

"These concepts ef putentizl havm, whether they be
assessed as 'probabilities and consequences' or 'risk and
harm,' necessarily must apply in a detertination of whether
any relief should be given in cases of thiz kind in which
preof with certainty is dmpossible....

“In assessing probabilities in this case, it cannot be
said that the probability of harm is more likely than not.
Moreover, the level of probability ooes not readily comver®
ints a prediction of consequences. On this recprd it cannot
fe forecasi that the rates of cancer wil) ‘increase from
drinking Lake Superior water or breathing Silver Bay air.
The pest that can be said is that the existence of this
asbestos contaninant in air and water gives rise to a
reasanabie medical concern for the pubiic health, The
puebTic's exposuré LG asbestos fibers in ait ang water
creates some health risk. Such a contaminant should be
removed.”  {(Emphasis added}

That the need for public health protection demands 3 marqgin of safety to
pratect against anknowns and caution in the regulation of toxic substanies
caPnot be overstated. “What scientists know about the causes of cancer is fiow
limited is their knowledge.... 1§ reguiation were withheld until the danger
was demonstrated conclusively, untoid ixjury to public health could result.”
Envirommentai Defense Fund v. EPA, 596 F.2d 62, at 8% {p.C. {ir. 1978)
concerning palychlorinatéd biphenyls.

19 Bacin pran, p. 1-2-3.

2 14,

2l 14, p. 1-2-5.

22 14., pp. 1-6-62 and i-6-64.

23 The average concentratian of some of the elements in the drazinage Fiowing
into Kesterson Reservoir has heen determined by the Bureau, and the results ars
given in Attachments 1 and 2 af this (rder. Attacheent 3 represents averages
of the concentrations listed in Attachment 2, which Jists average concentri-
tions of montnly samples collected during March through June 1984, pius some
additiaonal samples.

24 Attachmert & to this Order 1ists the water oquality criteria adopted by the
Envircomentai Protection Agency (EPA] in 1980 for the protection of freshwater
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aquatic 11fe. Attachmant 5 1isis criteria proposed by EPA tn 1984 for the
protection of Freshwater aquatie 11fe. . .

25 pttachment 6 to this Drder 1ists EPA drinking water standards and criteria
for the protection of numan health.

25 yater hardness is 4 measure of polyvaleny metallic jons dissolved in
water. In fregh water, thes¢ are primarély calsium and magnesium. Haraness
commnly is reported as an equivalent Concenatration of calcium carbonate.

7 Cnly those water guality criteria whnich have been adopted by EPA are
considered in tnis discussion.

28 gpp Quality Criteria for water, July 1976,

29 San Luis Drain Water fQuality Analyses, Department of Water Resources,

1984, [hereinafier PWR datal; Gepartwent of the Interior's Post-Hedring
Supmission pefure the State Board, December 17, 1984 [hereinafter Post-nearing
Submission], USBR 1984 Grasslands W.D. Trace Element Analyses.

30 Pust-Hearing Submission, fn. 2% supra, Part da.

31 The maximan avarage concentration is the maximus of the average
concentrations listed in Attachments 1 and 2,

32 DuR data, fn. 29, supra.

33 ). £. McKee and H. M. Nglf, Water Quality Criteria, SURCH Publication
No. 3-fi, 1963.

35 £, E. Smrth, Neworandum dated August 17, 1984, A Discussfon of Selenium
Sources and Associated Problems in the San Joaquin Valley", p. 6.

35 45 Fad. Reg, 7930 (November 25, 1980},
% OMg deta, fn. 29, supra.

37 On the basis of the existing record, it is not possivie Lo determine
whetner the EPA criteria for the protection of freshwater aguatic life, which
was astahlished for selenium, is excesded in the reservoir pecause the triteria
1% for the selenite fon, and there is insufficient data in the record detailing
the percentage of selenium which occurs as selenite ion in Kesterson.

 The preceding discussion 1s not significantly altered if EPA's 1984
proposed criteria for the protection of freshwater aguatic life are usea. The
proposed 1384 criteria for gadwice amd copper would oot e exceeded, arg the:
existing 24~hour average concentraticn for mercury i expressed as a 30-day -
average under the 1984 proposed criteria. .
Also, the proposed criteria are for dissolved concentratipns, but the anopted -
criteria are for rotal concentrations. However, testimony recelved during the

-

Decemper 7, 1984 hearing fndicates that the sampling done by the Geolmji:al

Survey on penalf of The Bureau of tile drain water 13 Tor the disSolved form Of : :

the constituents ip the wastewater, ang that the results for the total form of
the comstituents, when compared to the dissqlved form, 2re the samé.
Reporter's Transcript for the State Beard's December 7, 1884, Hearing
[hereinafter R.T., 12/7/843, p. 180. wWith these sxceptions noted above, the
giscussion 1s accurate, therefore, for both the adopted and the préposed EPA
criteria.

39 written testimony of Lawrence F. Hancock nefore the State Board on Boteper
15, 196¢, [nereinafter Hancock Testimony) BUR-9.

40 at the State Board's December 7, 19B4 hearing on Kesterson Sesérvoir, r.
Alvin Greenbery testified thatl the State of Florida nas established o maximum
contamingat level for EDB of 0.02 ug/1, whicn will go into effect in June of
1945, for the protection of human health, R.T., 12/7/84, p. Zi0. The
conceniration of £OB in tike Sam LUIS Drain Service area has besn reported by
the Eure?; £o range from below the detection limit to 1.74 vg/1 with 2 mean of
0.13 ug/1, :

41 maquatae Toxicity Testing and Comprenensive Momitoring for the San Luis
Drain®, Marine Bicatsay Laboratories, Watsonville, California, danuary i5, 1983.

92 Marine Bipassay Lsboratories, April 4, 1581, Suppiement to
Jaruary 15, 1983 report.

8.

%3 . 9, Arkley, “Setenium ip the Sofls of the West Side of the San Joaguin
¥alley", So0i} and Water [Spring 1984}, p. 5.

LR safth, Memorandum dated August 17, 19B4, “A Discussion of Selenfum
Sources and Associated Preblems in the San Joagquin Valley“, p. B.

4 ancock Testimony, fn. 39 suprs, p. 15.

A 18 at 18,

g,

%9 ohlendort Summary, fa. 7 supra.

50 14.

51 ;_ .

52 Lecter, datec March 15, 1983 from M, A. Catino, Reglonal Director, Mid

Pacitic Regional Gffice, Buresu, to Loren J. Harlow, Supervising Engineer,
Central l'a?]ey fiegional Board. .~
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53 Tachnical Rapart, fa. 12 tupra, p. 29.
54 1d.

55 Letter, dated Janwary 13, 1984, from David G. Houston, Regfonal Director,
Mid-Pacific Reglonal Qffice, Bureau, to Willigm Crooks, Exscutive OFfFicer,
Central Yalley Regional Board.

56 | etter, dated March Zi, 1984, trom Keil W. Schild, Acting Regional
Director, MNid-Pacific Regiomal Office, Bureau, toc William {rooks, Executive
Ufficer, Central ¥alley Regiond) Board. .

57 Department of the Interior's Post-Hearing iﬁemnrandum, submitted after the
State Board's October 15, 19B4, hearing on Claus Petition, (Bereinafter Post-
Hearing Memoraadum], p. 35.

] Id.; Letter dated January 13, 1934, fn. 55 supra.

99 yater Code Section 12230,

0 jd. sectior 12232,

"8l pyst-Mearing Memorandum, fn. 57, supra, p. 28.

62 d-, pp- 28-31; Hancock Testimeny, fr, 39 supra, pp. 24-25.

63 Post-Hearing Mesorgndum, fn. 57, supra, p. 30-3i.

64 Hancock Tastimony, fn. 35 su?ra, p. 26; Memorandum, dated Novenber 16,
1984, from Roberi 5. Ford, Chief, liydrogeelogy Section, State Board, to Tom
Howard, Division of Techaical Services, State Board [hersinafter Ford
Memorandun].

65 Department of the Interior Submitzal, 1/6/85, 1.10.

66 Post-Hearing Memorandum, fo. §7, supra, p. 3k.

67 1d, at 30.

L] Kancock Testimany, fn. 39 sepra, p.27, and Exhipits BOR-14, 1S and 15.

5? Post-Hearing Submigsion, fn. 2¢, swpra, p. 10 fn. 5, #nd 1984 USBR
Xesterson Reservoir Trace Flement AnalySis Groundwater Sites, included in Post-
Y¥earing Submission., Additionally, selenium has been detected in at Yeast one
65-foot weil nedar Kesterson at a comcentration of 2 uwg/l. Id., Part 2,

p. 23, 1968 USBR kestersonm Reserveir Trace Liement Analysis Groundwater 5ites,
and Pari #d.

70 p.T., 1277788, p. 201

TL twik dota it summarized in Attachment § to this Order.
72 see Attachment 9 to this Order,
73 Technical Report, fn, 12, supra, Tadle 2.

7 Hancock Testimony, fn. 39 supra, 1984 USBR Kesterson Reservoir Trace
Element Analysis Graundwater Sites.

75 At the State Board's December 7, 1384 nearing petitioner testified that =
weil 1ocated on nis property approxtmately ome and une-half miies from
Kesterson Reservair is uses for grinking water supply and that the well depth
is 200 feet. In addition, on December 20, 1983, the Division of Environmental
Health of the Merced County Health Department sampled 13 private wells in the
vicinity of Kesterson Reserveir, The depths of § of tnese wells were Submitted
¢ the State Board on Cecember 17, 1984, (letter, aated Cecember 14, 1984,
from Jeff Palsgaard, R.5., to 5Shefla Vassey, State Board). Five of the wells
tap the upper Ione above the Sorcoran Clay layer, the depths of these wells are
60 feet, &0 feet, g1 feet, 116 feet and 213 feet- The weils are used for
drinking witer supply.

T8 Forg Memoranauin, fr. 64 supra.

7 1.

8 [n the spring of 1983, studies Of ducks shot mt Kesterson Reservoir found
the selenium concentration in the breast muscle ranged from 1,000 to 9,500
ug/kg. Patuxent Wildlife Research Center, Analytical Report PR-2817, 1983, It
nas been esrimated that 500 ug/day i5 2 maximun toteranie selenium intake level
fer humans. ™.T, Lc and E. Sandi, Journal of Environmental Pathology and
Toxicolony, Yol. &, pp. 193-218, 1980. Tnerefore, if no other source of
selenium 15 present in the diet, the mavimum tcoleranle limit will be exceeded
by consuming .53 kq {1.9 ounces) of duck flesh, assuming a selenium levei af
9,500 uy/kg 15 present.

78 Statement, tn. 3 supra, pp. 1¥-6 throwgh IN-T.
 1q,
BL p.T., 12/7/84, pp. 100-101, 102.

82 Final Repors of the Study Panel of the California State Water Resources
Control Boerd, March 1969, p. 3.

83 42 1.5.C. Section 6903(27].
B4 33 y,5.c. Section 1323(a).
B85 42 U.5.C. Section 6929,
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86 g3 C.A.C. Section ZE2l{a). .
87 Haalth an¢ Safety Code Section ZE208.2(X).

B8 22 C.n.C. Section 666B0{a), The DOHS reguiations governing hazardous
wasie management, contzined in Chapter 30, Division 4, of Tilie 22, were
recently amended, effective October 27, 1984. Reg. 84, No- 41,

October 13, 1984.

89 In the DOHS response to comments regarding the revisions to Chapker 30,

fn. B8 supra, the Depariment indicated that Razardous wastes include any wastes

which s@et the statwtory definition in Health and Safety Code Section 25117
even though the wastes would not be hazardous pursuant te any Artigle 1]
criterion, Pages 25 and 26. Tne response to comments, 1n this regard, states:

“The H&S Code definition of Section 25i17 of a
hazardaus waste, while qualitative in nature, is ware
inciusive of hazards to human heafth and safety ana W
environment than can be encompassed by the criteria of
Artizie 1. it would nov of respomsive of the Department
its statutory mandate to )imit the definition of hazardous
wastes 10 the characteristics measured or limited by the
criteria of Article 11." P. &

9 2z C.A.C. Section G6GBRI(d), 152, 204, 472, §47A ang 647B.

91 14, Section 66636{a}6}. Ln the Statement of Reasens, pp. 7E-7, for the
newly vevised QUHS hazardoys substances regulatioms, fn. 86 suprs, the
Department explained that the purpese of this subsection is address those
patentially hazardous vastes and materiais (&) for which criteria and testing
procedures do ngt exist or which are not sufficiently stendardized to include
in regulatiens at this time or (b) which contain acutely toxic substances not
previously tested.” Further elaboration on this provisfon 75 contained in the
Tesponse o comments: ,

“as the Department explained in the Statement of
Reasons {pages 76-77), the purpose of this section is to
address serious taxic hazards for which standard, low £ost
taboretory tests do not exist or for unanticipated towic
events which compel the Departaent to regulate a waste
naterizl as hazardous.

* x W

*....the Department must retain the flexibility to
review the current status of toxicity tests In the
Titerature and, on the basis of expart judgeseni of
technicel staff, determine if & chewical or waste is
hazardous pursuant to the statutory definition of hanrdoas
waste. The Department described the experiences with

-8-

a50eSTOS 25 an eXabpie of an unexpected human nealth huard
that no tests or quantitative criteriz couid have
predicted. Another hypothetica: exampie would be 1f an
industrial waste material comtaining chemical “X¥ had
previpusly been found to oe nohazardous. |Large amounts of
the waste are proposed for use to shore up river Jevees,
Subseguently, long-term coronic texicity fesis show that
chemical "X" bicaccumuiates in a river benthic organism and
adverseiy affects its reproductive cycle which, in turn, is
vital in the food chain of a variety of aguatic organisms of
commercial value. Tne Department must retain the flexi-
bility to ciassify such & waste haardous $o as to track its
managesent and disposal fm enviropmentaily sensitive areas.

"1n regard $0 experience, the Department must retafn
simiiar flexibility. 1% is aot possible 0 anticipate a1l
events which might occur demenstrating that a waste conforms
o the statutory detinition of hazardous wWaske. An exmuple
of such an unanticipated event is the effect of DDT on the
reproductive cyele of predatory hirds. Recumulation of OOT
in the foud chains of the birds resulted in the thinniag of
their eggs’ shells to the point where the existance (sic) of
sevaral species was threatenea [Finkelstein, H., “Air
Poliution Aspects of Pesticides”, Litton S,ystms, Ing,
Bethesda, Maryland, 1969).

“This occurence |sic) :ou'l;i never have been .fint'lcipated
or predicted by laboratory testing. Expertence of the
effects and behavior of wastes and toXTC substances In the
envi{ToNmEt, Wust, Lhevetore, TEmain Bn YRPOTLERT TY L Trierion
For ZssessTn ﬂi hucrdous rties of waghes. ™

asis »

SZ g+ the January 8, 985 kearing, the Bureau submitted a report to the State
Board prepared by SRI Internal:mnnﬂ eatitled “Acute Toxicity of San Luis Jraim
Effluent 10 Neomysis Mercedis". The resulis nf thé stody indicate thatl the
water used it toxic to BD percent of the test organisms within two weeks.
However, 1t 13 clear tnat the water used is not Tépresentative of the water in
the San Luwis Draim o= Kesterson Reservoir. The tonductivity of the water
tested wat dpproximately half che conductisfty of the water in Kasterson
Reservoir ar in any major section of the San Luls Orain. Consequentiy, we
conciude it is not appropriste to consider this dats in our analysis.

93 22 C.A.C. Sections 66300(a) and 6GGEG(a). See alsc fn. B9 and 91 supra.

94 |etier, date¢ becemder i7, 1984, from David G. Houston, Regional Director,
Mid=pacific Regmna‘l Ul'ﬂce. Burea.u to Carole Onorstc, Chairwoman, Stare Board.

% 14,

B



% yhe San Luis Drain sedioent canples were andlyzed at the USES Genlogic

DHvisign Laboratory.
Water Laboratory- Different analytical methogdologies are used in the water
laboratory than in the sofl laboratory. Reporter's Transcripl for the State
.Board's Jamuary B, 1985 Hearing {hereinafter R.T., 1/8/85), pp. 120-121.

97 See Department of the Lnterior Submittal, dated January 8, 1985, ¥il. 1.
% |etter, dated becemwver 17, 1988, fn. 93 supra. '

b Delpartjnent of the interior Submittai, dated January 8, 1985’,' Vi1, 1.
100 3 ¢ a.C. Section 252lib}. ’

40 Tne cancentration of seiemiwn averaged over al) the pords could rise to

i mg/l i a minimup of ¥.6 years. This statement is based on the following
assumptions: [1) the evaporation rate is 3.7% feet per year; {2} the reservoir
is filled te its tapacity of 4,800 acre-feet. (3) the average selenium
concentration in the reservolir initiaily is 0.285 mg/t; (4) no aquatic plant
growth is present in the reservoir; {5) the exposed surface area of the pords
is 1,280 acrves. [t should aiso be noted That the concentration af seiedium in
the atter of the 12 ponds at Kestersos Aeservoir would rise to & mg/i ina
shorter time period.

102 1t shoulg be noted that Water Code Section 13182.5 establishes a state
policy thas "[h}ighest prierity snall be given to improving or eliminating
discharges that adversely affect...(l) Wetlamds...and other biologically
Sensitive: areas...." .

103 23 c.A.C. Section 2521{a).

304 14 Table 2.1: see 3d. Sections 2520(d) and 2521ib).

W5 ya. sectton 2522,
106 14. Tasle 2.1; see 1d. Sections 2520(d) and Z522(0).

W7 14, Section 2531,
108 4,

109 14,

Section 2540.

Section 2510(d) and Table 4-1.

110 id. Section 2632.

M1 j4, Section 25400d).

N2 [4. Sections 2532(b)a}, 2642(e), Table 4.1 and Fig. 4.2.
143 14, Section 2532{b}(4].
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The soil sanples from Xeskerson were analyzed at the USES

14 octiands Mater District has subaitved a report entitled *Evaluation of
Alternatives to Dispose of Subsurface Agricuitural -Drainage Nater™ by CHpM
REN {Janwary 1985). The report describes 4 refonnaissamce-level analys?s of

“three passibie alternatives to dispose of the subsurface agricultural drainage

water that Westlands Water MHstrict currently discharges through the San Luis
Drdip into Kesterson Reservoir. The alternatives include dispesal of the
drainage water within Westlands, recyciing the drainage water by blending with
irrigation water within Westlands, and diluting the drainage water with
freshwater and subsequent discharge intp the 5an Joagquin River. -

The costs listed for each alternative are:

{t) evaporation ponds - $610 per acre per year.

{2} recivculatier - 3440 per &zcre per year.

{31 dilution and river disposal - 3475 per aire per year.

Because average anmsal gross farw income 10 the area is $930 per acre, CHaM
Kil1 concludes that aone of these diternatives is economicaliy feasiple.

Thic conclusion appears to be invalid. Westiands Mater District contends that
®[c]losing kesterson wouid make it necessary to terminate irrigation on at
least ¢ 42,000 acre area of WesClamds Water District mhere the drainage water
discharged inte Kesterson ¥s collected, uniess ancther feasiple mathod of
disposal could be deweloped.” However, the cost of the three alternative
dratnage options described in the report 5 only distributed among 8,000 acres,
rather than the 42,000 acres which benefit from drainage to Kesterson. When
the cost 1$ appropriately distribyted among atl 42,000 acres, the following
results are obtained:

(L1 evaporation pomds - ELL6 per acre per year.
(2) recirculation - 584 per acre per ygar.
[3) dilution and river disposal - $90 per &cre par year.

“These numbers indicate that the disposal options mey, in fact, be economically

feasibie. Westlands should also corsider the posalbility of including the
Farmers upslope of the 42,000 acres in its cost allocation, because they may
2lsc receive 2 benefit from drainage. In addition, the possibility of cest
sharing with the Buresu should be considered.

115 14, sections 2510{d) and 25%0(0)(3}.

116 14, section 2510(d).

117 yealth and Safety Code Sactien 25208 5(al.
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18 g4,
19 4y, e
128 14, section 25208.4{a}. 13 1
121 yg.(b). : =
122 14. Sectien 25208.2(w}-

13 gasin pran, 1-3-12-
135 STOREY pata.

137 Basin pian, p. §-5-23 and Fig. S-4.
E38 g, 7. Claus, "The Department of the Lmterior in 1984: Orwell’s

123 541} predictions Come True", October 15, 1984, pp. 164-185.
i24 1y, section 25708.5(d]. ' 139 yater Code Section 13260.

125 o0, e.g., “Evluation of Alternatives to Dispose of Subsurface 190 14, section 3263.

AgriTiTtural Drainage weter®, fn. 114, supra; Department of the Interior Post- -

Hearing Submittal, 1/25/85, P11 142 g,

126 1 aadition to Firm Class [ contract waker, Grasyland recefves 2 Id.

approwiwately 3G,000 acre feet of Class | operational spill water frod several

of the draining entities. Grassland defines “operational spitl water” as water 143 See
discharged under emergency circumstances for the protection of capital aszets,

health, safety or operation. Dperational spill is not a firm source of water.

1t is received threughout the year.

1Z7 the three irrigation districts are Firebaugh Canal Company. 5an Luts
Canal Company, and the Tentra) Ta¥ifornia Irrigation Distritt.

128 Letter, dated December 3, 1984, from Dan Chapin, Chairman, Resources
Committee, California Waterfowl Association, to Assemblyman Jim Losta, Assesbly
Wpter, Parks and Wildiife Cowsittea.

128 =preal Dissripution of Seleniun and Diher Inorganic Constituests in
shellow Ground Water of the Sam Luis Drain Servize Area, 5an Jompauin Yalley,
Catifornia: & Preliminary Study, "USGS Water Resources Imeestigations Report
B84-4319, November 19B%.

130 pogt kearing Submicsion, fn. 29 supra, USHR 1984 GrassTands W.D. Trace
Element Analyses.,

13l pr tne State Board's December 7, 1984 hearimg, the Burésw testitied that
the seleniwm level 1n a canal in tne Grassland area was as high as 3a0 wg/1.
Orassland representatives comtend that the camal does not drain into the
district. We are unable £o resolve this issue on the basis of the existing
recard. -

132 . onlendors and R. Hothew, Pretiminary Summary, "Selenium in Birds
Nesting 1n the Grassiamis of Western Merced Comnty.” . .

133 gasin Plan, I-i-3.

alze

Section 13269.
Water Code Section 13541.
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"3. Xestarson Reservoir is 2 feature of the San Luis Drain.

th

APPENDTX
STATE WATER RESQURCES CONTROL BOARD
Cleanup and Abatement Drder Ho. g5.1 -
U. 5. Department of the Interior
Buresu of Reglamation
Kesterson Heservoir
The State Water Resources COntro} Board (hereinafter State Soard), finds that:
1. Kesterson Reservoir, a 1,280 acre evaporation.facility consisting of
12 ponds with a storage capacity of 4,800 acre feet, is located in Merced
County. The U. 5. Department of lnterior, Bureau of Heclamation
{hereinafter Bureau), owns and operates the facility.

Kesterson Reservoir occupies a portien of the 5,900 acre Kesterson National
Witdlife Refuge. This area plays a vital role in the Pacific Flyway.

by

The Sen Luis Drain
was originally designed by the Bureau to carry subsurface agricultural
drainage Flows from Kettlenan City in the southernt -San Joaquin Yalley to
the Dolta 4t Sulsun Bay. Kestersor Reservoir was designed to ragulate
Tlows 1o the Sam Luis Dratn priar to their discharge ©o the Delta. Only
85 miles of the Saa Luis Drain, extending from Five Points north teo
Kesterson Reservoir, was constructad, however. Consequently, Kestarson
Reservoir currently serves as a storage and evaporation facility For all
flows fn the San Luis Drain,

4. Kesterson Reservoir recelves approximately 7,000 acre feet per year of
subsurface agricultural drainage flows from the equivalent of 8,000 tile
drained acres in Westlands Water District. The Bureay is obligated te
provide drainage service to Westlands Water Pistrict.

Refore 1978 only high guality water was suppiied to Kesterson Reservair.
In 1978, tile drain water, originating in Mestiands Water District and
carried by the San Luis Drain, began to be discharged into the reservoir.
Tile drainage has been essentially the only source of water supplied 1o the
reservoir since 1981.

6. U. 5. Fish and Wildiife Service (Service} first reported wildlife
deformities anmd mortalities in Kesterson Reservoir fn 1983. These problems
have intensified in 1984. Selenium poisoning has been deterwined to D¢ the
cause of the mortalities of adult waterfowl and the most probable cause of
the deformities of embryos and chicks at Kesterson Reservoir. [lood chaim
organises at Kesterson contain 50 to JOD times the normal concentration of
selenfun. Both information in the Iifterature and data from Kesterson
indicates that selenium accumulates and biomagnifies through the food
chain. Aside from selenism peisoring, an aguatic toxicity assessment by
the Service determingq that the 5an Luls Drain water was AcUTEly Loxic to
invertebrates and pullhead minnows. - .

ulm

1.

10.

1i

12.

The tile drain water stored in Kesterson Repervoir exceads the

Envirormental Pretection Agency {EPA) primery drinking weter standard for

selenim. Some samples of water in the reservoir for nickel, selenivm and

mersury exceed the EPA ambient water criteria establ ished for the

protection of public health from ingesting water and comtaminated aguatic

orgatisms. The elements cadmium, chromiuw {hexavalent), copper, and zinc

have been found in the reservetr in concentrations which exceed the £PA N

- water guality criteriz fer the protection of fresh water aquatic Vife.

HApproximately 50 to &0 percent of the inflow to Kesterson Reservoir seeps
into the underiying groundwater. This pige has poiluted the upper
aquifer, which extends 230 fest beneath Kesterson ponds and which is used
for drinking water supply. Adgitfonally, this seepage threatens to pollute
The lower high quality aquifer, which is extensively used for drinking
water supply. Kesterson Reservoir is within one-half mile upgradient of a

drinking water source.

Mud Stough, a tributary of the San Joaquin River, is immediately adjacent
%o Kasterson Reservoir and is in the path of seepage from Kesterson
Reservoir. Groundwater movement in the area 1s generally northeastward
toward Salt Slough and the San Joaquin River. Therefore, seepage of
pollutants from Kesterson Reserveir inte the upper groundwater aguifer
threatens to pellute Mud Slough, 3alt Slough and the San Joagquin

River.

In March 1383, the Bureau directiy discharged 2,742 acre Feet of
wastewater from Kesterson Reservolr inte Mud Slough, a tributary of the
San Joaquin River. The discharge occurred becavse Kesterson Reservoir had
inadequate capacity to handie the surface and subsurface Flows discharged
to the Sen Lwis Drain. Further direct discharges to Mud Slough were
threatencd ip the spring of 1984, and the Bureau has indicated that Fulure
hydrologic events may necessitate further direct discharges, Tie
discharge of wastewater from Kesterson Reservoir is threstemed in the )
future due £o the inadequate capacity of Kasterson ponds. Such discharges
threaten to poliute the waters of Mud Slough and to degrade the

5an Joeqelr River. Further, the Bureau has oot been issued waste dis-
charge requirements for a direct discharge tec Mud Slough.

Operation of Kesterson Reservoir peses a threat te public kealth due to
the potential for cossumption of seleniuxr contaminated waterfowl.
Kesterson Reservoir alsp thregtens tb interfere with the free use of the
lands surrcueding the reserveir, which are used extensively for waterfowl
habitat and duck hunting. OQperation of the reservoir impacts both duck
hunters apd the surrounding property owners. Dperation of Kesterson
Reservoir, therefore, constitutes 2 public nuisance.

The Wager Oua'lisﬁv' tontrod Plan Report, San Joaquin Basin (5c)
Therefnafter Basin Flan) was auopted by Tné Ragional Board and approves by
the State Board in 1975, The Basin Plan establishes the following
axisting beneficial uses for the surface waters of the San Joaquin River
and its tributaries, 531t Slough and Mud Slough, 1n the viginity of

Kesterson Reservoir; e

a. Agricultural Supply

b. Stock Watering Supply

<, Industrial Process Water
4. Water Contact Recreation




The

13.

4.

16.

17,

@. MHOncontact Water Recrestion L
f. Warn Freshwater Habitat . o
g, Wann Migrational Use

n. [oid Wigratipna) Use

1. Warm Spawning Use

3. MWildiife Habitat

following potential benefitial uses are atso estaolished in the Basin Plan:

a. Mamicipal and Domestic Water Supply
b. Cold Spawning Use

Tive Basin Plan establishes gne following beneficia) uses for gromdwater
in the vicinity of Kesterson Reservolr: -

a. Municipal and Domestic Water Supply
b. frrigation Supply
c. S5tock Watering Supply

The Basin Plan igentifies the ared in which Kesterson Reservolr 1s Jocated
:: ani;-portant marshiand habitat for waterfow! and water associated
1diife.

The gureau filed a Report of Waste Disgharge with the Regional Water
Quatity Contral poard, Cantral Valley Ragitn {hereinafter Centray Yalley
Regional Bosrd] on February 16, 1983 and a supplesestal report on July 13,
1983, To date, the Central Yalley Regsonal Board has not adopted waste
4ischarge reguirements for the reservoir.

The combination of constituents discharged 1nto Kesteérson Reservoir poses
o substantial presest and potential hazard to human haalth and the
envivonment if the wastewater fs improperly Stored, disposed of,.or
otherwise managed. The wastewdter 3136 contains copstituents which have
bewn Shown 40 post 2 hazdrd 30 the eavironment becaust of their
bivaccumulative properties and persistence in the enviromment, ard the
wastewater contains constituents which are listed as hafardows tn
Article 9, Chapter 30, Title 22 of the California Ageinistrative Code.
The wastewater, therefore, {5 2 hazardous waste under Heaith and Safety
Code Section 25117 and the hazardous waste manageweni regulations of the
Department of Wealth Serrices 1DOHS) in Chaprer 30. . :

- Kestprson Reservoir is a sarface impoundment used for the -storage WG
disposal of wastes. It is subject to reguiation under Subchapter 15,
Chapter 3, Title 23 of the California Administrative Code, the State -
Board's vegulations on waste disposal to lamd. ) o

Tee discharge uf Miquid hazardous wastes, under Subchapter 15, ¥s. ..
permitied only st Class 1 surface impoundments, unless a variance 15 .~
granted by DOHS.
standards for these waste management units. The constructipn standards
inciyde requirements for gouble Jining, 1eachate collection dnd removal”
systams, and precipitation and draiaage camtral facilities, ar their
equivalent. Kesterson Reservoir does not comply with the Subchapter 15
requirements for & CTass I -surface jmpoundment. The Bureau must,

fore, discomtinue use of the facility as & waste disposal wnit, retrofit
to mget the hapter 15 pequir , or close tha fecility in

3

Supchapter L6 establtshes both siting and construction

.

.

accordance with the requivements for ciosure and post-closure of a surfacé
impoundrént in Subchapter 15. : ) '

Because the wastewater in Xesterson Heservoir is a hazardous waste, the
facitity is subject to the requivements of the Toxfc Pits Cleanup Act of
1964 {Yoxic Pits Act). The Toxic Pits Act prohidits the discharge of
tiguid hazardous wastes intp a surface Impoundment after June 30, 1988, 1T
the surface impoundment contains hazardous wastes and {s within cne-haif
nile upgradient from a potentia} scurce of drinking water, wnless the
surface Impoundment is exempted by the Regional Board. In general, a
facility must be equipped wita z double liner and a leachate collection
systen §n order for the Regjonal Goard TO issUe an exemplioh. Kesterson
Reservoir contains hazardous waste and is located within one=half mile
upgradient of a drinking water source. Therefore, the Bureau 1c subject
t0 the discharge pronfbition contaimed in the Toxic Pits Act.

Aduption of this enforcement ordér 15 exempt from the provisions of the
California Enviromnental Quality Act, Pubiic Resgurcer Code,
Sections 21000 et seq., pursuamt to 14 C.A.C. Section 15322.

In the adoption pf this order, the 5tate Board nas considered the costs of
compiiance with the Order and alternative sources of funding.

Qn Janwary 8, 1985, the State Board neld an evidentiary hearing to
specificaity consider adoption of this Order.

17 IS HERERY ORDERED, that purswant to California Water Gode Secvion 13304:

1.

2.

The Bureau shall take appropriate tion to minimize seepape at Kesterson
Reservoir. Appropriate action shall nclude: {a) closyre of Kesterson
Reservoir, in accordance with the ciosure requirements of Subchapter 15,
and implamentation of an acceprabie waste disposal alternstive; (o)
upgrading Kesterson Reservoir to meet the applicable veguiremeats of
Subchaptar 13 and the Toxic Pits pct; {c} discontinuing use of the
reservolr as a4 waste management facility, including Approgriate cleanwp
®easures or {d) any other acceptable aiternative. The Byreau shall submit
a plap to the State botrd for ¥ts approwal within Five months of the date
of tois Order speci1fying the measures the Bureau will undertake 1o comply
with this section. The plan shall inglude a detailed time schedule for
implementation of the measures to achigve Fuil compliance with this
section. The Bureaw shall achieve full compliance with this section no
later than three years from the date of this order, uniess complisnce by an
earlier date 1§ regquirséd under the Toxic Fits Act.

The Bareau shal) take sppropriate action to alleviats the threst of fyture
surface discharges from Kesterson Reservoir due to inadequate capacity. At
a wivinum, the Bureau must comply with the provisions of Section 2548 of
Subchapter 15. The Buresu shall submit a4 plap to the Siate Bsard for its
approval withia five months of the date of this Order detafling the
measures the Bureau will undertake to comply with this pirajraph. The plan
shall include informazion on operation levels gnd wiste inpit gquantities
permitied sach month based on anticipated precipitation and on past
precipitation conditions for the year. The pian shall include a detailed
time schedule for implementation of measures to achieve full compliance
with this paragraph. The Bersay shall achieve Tull ctmpliance with this

A
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paragraph wo later than three years fm the date of this Order, miess
compliance by an sarlier date is required under the Toxic Pits Act.

The Bureau shall take appropriate action to mitigate the nsisance

conditions causea by the operation of Kestersen Reservpir. Yhe Bureau - .
shall submit a plan to the Stace board for its approval within three sonths
of the date of this Order detailing the measzures the Burean wil] undertske
to comply with this section. Measures which must be considered by the
fBureau incjude, but are rot Timited to, the following: Continuation of. the
prasent hazing progran untii implementaticn of tne piam o mitigate the
nuisance conditions, providing -a buffer -zone around Kesterson Reservoir,

and providing alternative wildfowl habitat to-replace Kestersen Rescrvoir.
The Bureauw shal) continue in effect, as of the date of this Order, the
nazing progra curremtly underway and shall tegin implementation of other
weasures identified in the dlan within one month after approval oy the

State Board,

A revised Report of uaste Discharge shall be submitted 1o the Executive
Officer of the Central ¥alley Regional Board and the Executive Diréctor of
the State Board for Kestersor Reservoir within & momths of the effective
date of this Order. The revised report sh3ll refiect the peasures

‘unaertaken by the 3ureay o comply with the terms of this Urder and shall,

at a nininum, contain the information detailed in Articie & of
Subchapter 15. Alternatively, a closure and post-closure waintenance p!cn
For the reservoir shall be submitted within this time period.

By no later than May 27, 1985, the Bureau shall submit a monitoring program
0 the Executive thcer of the Central Valley Regional Boadrd and td the
Executive Director of tne State Board, which complies with the requirements
of Article & of Subchaprer 15.

-5

6: The Burean thall provide the Executive Officer oF the Central Yaliey
Regiofial Board and the Executive Director of the State Bosrd with a statuy
report an compliance with the terms of this (rder every twe months start‘ing
with the effective date of this Order. The report shall include all- .
surface and subsurface wazer quality momitoring conducted by the Bureau in
the kestersor Reservoir area. These reports shall continue until
compliance with this Order is achieved.

CERTIFICATION

-The ‘undersigned, Exetutive Director of the State Water Resources Control Board,

doas hergpy certify that the foregoing 1s 4 tull, true, and correct Copy of an
order culy and regularly adopted at & meeting of the State Water Resources
Control Board helc on Fabruary 5, 1965.

Aye: Capole A, Onorato
Marren D, Roteware
Kenneth H, Willis
Dartewe E_ Wuiz
Edwim H_ “Ted" Finstar .

Arsant;

Abstain:

[ichae’ + LAmpos
Executive Director
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Attachmént 1

TRACE ELEMENT CONCENTRATION ENTERING .

KESTERSON RESERVOIR2 S
Entry point (SLDEP1) Entry point (SLDEP2)
Element Kesterason Fond 1 Kesterson Peid 2
Arsentc | <1 <1
Boron ) ' ) 15,000 : | 14,000
Cadmiunm | | <1 o <1
Chzomiunm 16 | | 14
Copper - : 4 | | 4
Iron : o 116 . 25
Lead . ' .'< 1 _ <1 3
Mangansse - 130 - | 30
Mercury | < 0.1 . o < 0.1
Molybdenum ' .+ 100 130
Nickel R 12 o 54
Selenium | . 3es | ) 430
© Silver _ . <1 ; : <1
Zinc : 15 _ ' 50

3 Average concentration in ug/L of monthly samples collected
March-June 1984.




-ELEC‘I‘RICAL CONDUCTIVITY® AND TRACE ELEMENT CONCENTRATIONb' AT KESTERSON RESERVOIR PONDSC
(Revised December 17, 13984}

Pond or weir  EC A8 B ca o & Fo P Mn By Mo - Wi Se M In
Weir between 11,697 <1 14,000 <1 8 3 53 1 27 <0.1 113 8 323 <1 20
ponds 1 and 2

Weir between 12,690 41 14,500 <} 13 3 55 <1 35 - «<0.1 B YT 23 370 <1 30
ponds Z and 5 : . .
Pond 3 14,675 <1 17,500 <1 k] . 3 a5 1 30 a.1 185 12 138 <1 25,
‘Weir between 13,970 < 15,500 < 4 2 35 <1 23 £0,1 151 1 330 <t 30
pandas 5 and 6 . :

Weir between 14,820 <1 . 16,000 <1 5 2 50 <1 40 0.1 160 - 15 380 <1 10
ponds 5 and 7 ’

Pond 6 19,110. <1 24,000 a o1 3 sp <1 0 <. 160 N 270 ¢ .2
Weir between 15,520 < 18,000 <1 €2 -4 5% .4 . 3 0. 170 67 200 €5 30
ponds 6 and 8 . - ’

Pond 8 15,920 <1 20,000 <1 2 2 60 3 13 0,1 = M40 36 140 <1 40
Pond § 13,6000 - <F 17,000 <0 3 4 Mo 1 a0 0.2 B« 130 <1 160
Pond 12 ) 17,317 1 . 22,000 - <1 3 3 220 KT L83 40,1 123 45 61~ <1 .33

7 IuewoeIay '

‘@ Concentration in umhos/cm.
B Concentration in ug/L.
"¢ ‘Average condentration of monthly samples collected during March-June 1984.

SIS ° e
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Attachment 3

Average trace element concentrations of Kesterson
Reservoir surface water samples?

{Previous data to develop Attachment 2 of SWRCB
sta€ff report 11/29/84 was based on 19 samples)

Element : Average (ug/L} Number of samples
hg <1 29
Az . <1 . 29
B8 ‘ ' 21,931 . _ 29
<d 4 o ‘ 29
Cr <5 ‘ .29
Cu ' <3 _ 19b
Fe : ’ <91 29
Hg <0.1 23
Mn . <39 25
Mo 157 ) 29
Ni <22 ' 29
Pb : : <2 29
Se : 228 28¢

in | 24 o 28¢

2 pAverages calculated from data in Revised Exhibit BOR-6. Values
below detection limit were included and set to detection limit in
calculations. '

b Twenty-nine samples analyzed but ten (10) were below detection limit |
of 20 ug/L and not included in calculation of average copper
concentration.

¢

One (1) of the 29 samples is currertly being reanalyzed for quality
~control reascns.



USEPA 1980 adopted [1] Water Quality Criteria
for Protection of Freshwater Aquatic Life [2]

Element and Form

Msenic
Boron
Cadium

Chromium.

. Chromium

Coprear

Ircn

Laad
Manganese
Mercdry
Molybdenum
Nickel
Selenium
Silver

Zinc

1 Adopted Criteria:

2 A1l criteria that are based on water hardness have been calculated for

total

total
total

total
total

total

total

total
total
total

(+3)

(+6)
(+3)

selenit

___.__m-—_——a-;“ — ‘_44-

[

24 PBour Average (ug/l)

0.051 (0.58)

0.29

5.6

20 (4370)

0.2
160 (930)
35

47

hardnesses of 200 mg/l and 2,000 mg/1,

for a hardness of 2,000 mg/1.

liter {(ug/1).

- Attachment 4

Maximum  {ug/1)

440

6.3 (70
21

9,900 . (119,000)

43 (370)

400 (6650)

4.1

3100 (17,970}

b

260
13 {700)
570 (3860)°

Federal Register, Volume 45, No. 231, November 2C, 1989.

The criteria in parenthesis are
M1l concentrations have units of mic;og:ams/_{

:

» .
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Attachment 5

USEPA 1984 Proposed [1] Water Quality Criteria
for Protection of Freshwater Aquatic Life [2]

Element and Form

Arsenic
Cadmium
Chromium

Chromium

Copper

Lead

Mercury

1l Proposed Criteria:

dissolved (+3)
dissolved
dissolved (+6)
dissolved (+3}
dissolved
dissolved

dissolved

30 Day Average {uq /1)

Moximum [uqi]__}_ -

72 140
- 10 {145)
7.2 11
130 (864) ‘ 2700 (17,910)
20 (163) 29 (236}
6.4 160 (3540)
0.2 1.1

Federal Register, Volume 49, No. 26, February 7, 1984.

s

2 ALl criteria that are based on water hardress have been calculated for
hardnesses of 200 mg/1 and 2,000 mg/1.

for a hardness of 2,000 wg/l.

liter (ug/l1}.

The criteria in parenthesis are
All concentrations have units of micrograms/

LRCAREA A L IR B AL bk i st




Attachment 6

USEPA Drinking Water Standards and Critervia [1}

.Rlement and Iorm

Ylement and Form

Arsenic (+3)
Boron

Cadmium
Chromium (+6)
Chreaium. {+3)
Copper

Iron

fead

Manganese
Maroury
Malybdenum

Mickel

Selenium

for the Protection of Haman Health [2]

Primary Drinkiﬁg Aabient Walor
Water Standard (uy/l). Cuiterion {ug /L)
50 o o ?
10 10
50 ' 1
170,000
50 50
2 0,144
- 13.4
10 ‘ - 10

50 _ 50

1 bAambient water criteria for the protection of human health from toxic

properties of the element ingested throush water and contaminated aguatic
organisms (Federal Register, volume 45, Ko. 231, November 28, 1980},

‘2 All concentrations are in units of micfogramsjliter {ug./1)-

3 From the Federal Register (November 28, 1980, see [1])
"For the maximum protection of human health from the potential carcinogenic
effects...the ambient water concentration -should be zero -based on the
non~threshold assumption for this chemical....[Tlhe levels which may result
in ipcremental increase of cancer risk over the lifetime are estimated at
1073: 319~6, and 10-7, The corresponding criteria are 0,022 ug/L, 0.0022 ug/l1
and 0,00022 ug/l respectively.® '

e




Attachment 7

HAXIMUM TaCT® OF SURFACE DISCHARGE OF RECEIVING WATERS
fiond a2 <] & L Fe P2 M M X o se A I
torsen Rescervolr 1G,G00 1 22,000 3 16 _fq 300 3 130 2 176 &7 430 1 ko
é Slaugh 4,750° 35 g e TR 1.4 165 1.05 46 L7 595 23 isC 35 86
Jwagquin RIver 2i0° 307 148.5 .007 i .03 2 .02 9 O 1.15 43 25 .63 L

The follewing assurntions are made in this calcwlstion: 1} the maximum Kesterson Reservoir trace element contersrations are
the highest levels found dn either Attachment 1 o+ 2; (2) the flow rate of the Sen Joaguin River is 20,000 cubiz feet per
seccnd, the maxizu= flow rate of Kesterson Reservoir discharge is 135 tubic feet per second and the flow rate of Mud Stough
Sefore 1t passes vhe reserveir is 250 cubic feet mer second} {3) the frate elements are not present n the receiwing woters
vefare Mestersen Reserveir water are discharged into them; (4) the waters are completely mixed,

toncentration in umhosfom; ail other concentratisns in ug/l,

. Maxfrmum finzl ceptentrations; Mud Slough EC before disgharge is 1830 wmhes. $an Joaquin River EC before discharge i3 125 wnhos.




Well Data From Kesterson Area Before Reservoir Construction:

Well No.i - Date
B5/10E-03F02 M  3/10/66
85/10E-18R01 M 7/11/56
*85/10E-20A01 M 4/20/67
*85/10E-21C02 M 7/15/65
*85/10E-21D0L M 7/66
as/gn—ossui M © 10/66
85/9E-14HOL M . 10/6/66
85/0E-21A01 M 5/1/68

pepth (ft)

94
as

100
60
70

16

-Atﬁachment 8

EC (umhos/cm)

8400
3741
9710
3180
4980

945.
8320

‘3590

-B(ugfl)‘
400
3900
3000
600
1300
400
3600

2600

*These wells were sitvated directly over the present site of Kesterson Bese}ﬁoi:

- omas
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1984 USBR WEBTERSOM REBERVOLR TRACE ELEMENTS ANALYGETIHA * . T
GROUNDWATER SLYES - -

SITE DATE WELL AD AB BORON =] CR cy FE HB - N no N1 rB BE IN EG |
_NAME ?Ei:ﬂ;.l ug/L ug/bk  ug/lL ug/L  ugfL ugsh ugsl ug/h up/h  ugilL ugsl  wg/L ug/lL ug/h umh es.
. om
aAP122 B3/05718 20.0 i 14 14000 €1 32 18 p=eno Q.1 22X 150 H0 11 <1 a0 44350 f
APL22 B4/04/14 20,0 4 15 12000 <% 14 31 &900 0,3 23006 130 ] <l <1 40 44160
AP122 B4/07/711  20.0 <1 19 21000 L1 3 <20 au00 0.t 200 i70 28 111 <l i) *
D2wWi B4/O8S13  39.9 <1 B o000 I 2 -] 270 <, 270 30 21 <% 2 (417 12050
s H g4/07/11 1044 <1 2 - 16000 <1 4 <29 300 a,l 1200 43 29 <L & 10 13400
D2uz B4/04/ 4 L4, 4 <1 <1 7a00 3 -] g 15060 <.l 710 4 34 téa 3 Lo 13570
DU 84/06/14 19.8 < 1] 13000 <i 3 & oo <1 410 74 35 <l 7 a0 14320
D2W4 84/06/13 10.4 <1 I 12000 & 4 12 24000 (.1 H900 855 33 60 €3 52000 10770
D2W4 8407712 39.% < <1 12000 2 4 <20 9500 <.1 £500 &1 28 1] 1 3300 120
DI BH/0bL/25 4.6 <1 [ 20000 €1 5 3 12000 €,1 23000 Z2 45 [ 3% 1 0 1a99¢
DFHZ B4/0L/13 24.2 <1 <1 L7000 <i 2 7 54000 - g500 4 41 26 2 Fioo 15220
DYWI BA/Q4/LT 3344 <4 2 22000 H 4 10 37000 DL 1 9800 & =1 ] 3 ABOC L7470
DYW4 BA/OLIIS 43.% <1 4 L 4000 3 & 21 oot 0.1 F200 ? 5 7 LS $ 1.1 14140
DH7&0 BA/O6/14  21.3 <1 <1 7o00 <1 z 2 3300 €.1 200 12 i1 1 <8 <ig 13752
HAZ B4/04/54  12.0 <t 21 80 <1 27 t2 11000  <.1 530 L4 31 2 <1 30 17300
KR12 BA/OL/L4 B.T <t 3 . 200 €1 14 & zguo 0.1 L300 170 40 [4] <1 30 22020
KREZ g4ro05/718 V.7 <1 i 3400 (1l - 3 100 <.1 980 190 37 <1 <1 3o 7430
KR13 FLYLTYS Y N 1 3 3200 5 & 4 1300 <.} S20 160 34 3 <3 i TR
KRi3 BA/DTSLE 9.7 <} 3 300 <1 18 <20 1pood 0.1 1400 22¢ ~ 4l 3 <1 15 -
KRLd Bi/0n5E  L1.9 <1 3 7100 <4 B 12 2100 .1 390 180 35 5 <1 100 23680
KR1§ BasOLs14 1.3 <1 4 7100 & 10 20 300 <. Jao 150 26 1o <1 oo Z3900
XR14 B4/07,10 §1.3 <1 7 FEO0 L1 13 30 8200 t.d &30 210 % 17 <1 70 *
KRS B4/05718 B.0 <1 3 21000 <1 2 & 1300 <.t 2800 280 7 < <1 - 17170
KR1S BasuLs14 B.D <1 3 20000 <3 & 3 wao <. 2500 220 38 7 <L 40 1683¢
KRS B4/07711 g.9 <1 5 21000 <1 z 20 2000 <1 2500 230 35 <1 <l 3 -
KR17 B84/,05/08 12,8 <1 2 3900 141 2 8 210 <ol 780 14 110 L1 {1 20 3L50
KR1T f4/Gark2 12,8 <1 2 3700 <1 az 11 1000 0.2 1400 20 32 < 4 a0 3310
KR1G B4/05/18  15.5 <1 <t 13000 2 & 4 1200 <. 5200 8 a3 <! 1] 70 12650
KRLE B4r08/L2 335 <t < 15000 (1 & 7 2200 <.} 200 4 73 <3 3 30 13900
KRIE B4/07/18  15.5 <1 <l 17000 () 10 <20 4200 <.l 7500 B 7 2 3 20 13840
KRt? 84/08/t8  10.3 <3 1 14000 1 2 34 1200 .1 I%00 50 15 2 <3 - 1332¢
KR19 B4/OB/12  10.3 <1 <1 15000 <1 2 B 720 <.l 4905 4g 32 < 2 160G 13080
KH20 |4/08/18 12.9 €1 3 13000 <1 52 .1t@ 29000 .1 4300 58 B2 <1 <1 - 12350
KR20 Basobslz 32.9 3 2 135000 <L 31 23 17000 O.l 4300 40 &l <1 i S0 §1320
KRZ0 B4/07/09 12.9 L3} 2 E3000 <1 12 <20 a2600 4l E000 49 33 <y <1 49 12380
KR7 B4/OBILE 7T <l 4 18000 <1 k1 4 3200 4.1 17000 86 21 <t <1 io 14920
KRY |4s97/12 7.3 <1 4 tgo00 <1 <20 IF00 <.1 20000 99 27 <1 <1 <3 13640
KR8 g84/04/15 8.5 <1 3 21000 <14 3 2 1300 4.1 a%0a a4 41 <l 1 20 15580
KRB 83/07/12 B.3 <1 5 21000 <1 1 <20 1890 <ol g300 az 27 2 2 <5 15020
KR9 B4/0L/1 3.7 <1 [] 2000 <1 27 ¥ o0 0.l 1100 368 3& <1 [ ¢] oo 3400
N
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1984 USDR KESTERSON RESERVOTIR TRACE ELEMENTHE ANALYSIR
GROUNDWATER BITES

DATE WELL  AD Ag BOREN  CO - CR QW FE HG ] Mo NI, PE EE N EC
DEPTH  wg/L wgs/l wg/l wgsl wg/l uwpsL upse ue/l wesk wgll ug/l ugsi ugrl ugst uados/
EFE. ) cm
B4/07/10 3.7 7 2600 <1 4 <20 3s00 0.1 1200 a3 T [T 1o s190
B4/04/11 10.2 <1 10 13000 <1 R{d] 2 THL0 0.2 730 20 34 <1 1 &0 -
B4/OT/1L 9.5 LI 12 12000 <1 Z6 <20 7500 (.2 0 220 29 T 20 .
B4/06712 Z1.9 <l 1B 21000 <} 3 7 40000 0.1 4300 8 17 1) 2 1700 19190
B4s06/12 B0 <1 2 20000 <4 T .10 2100 <. Al0 97 38 <1 2 20 20200
B4/07712 9.3 U 2 21006 <1 1 <zo0 340 (.1 2860 130 37 <1 2 5 *
B4/0&/E2  %.3  «f <1 24000 <1 11 g 2560 <1 330 17 3 TR 70 2530
B4/07/12 7.3 <1 3 28000 <1 23 ¢26- 2300 0.1 380 20. 47 3 i % ZE020
BRIO7712 - QA <1 3600 <4 <1 <20 1600 €,3 296 v 3z i 4 20 9270
B4/07/30 - 4 & . 330 1t 4 <20 7300 (.1 3500 19 23 €@ . 20 4780
'
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Component

[
[EXEN Sa-g
¥ ‘}‘s rgh-:

TDS
Arsenic
Bar ium
Boreon
Cadmium
Chromium
Coppar
Iron
Lead
Manganese
Selenium
Silver
Zinc

el il A

Attachment 10

Water Qualify Objectives and Monitoring Datal
at the San Joagoin River at Vernalis

Objective

':3{){)-2

0.01
.1
0.5
0.01
0.05
0.01
0.3
0.05.
0.05
0.01
0.01
0.1

All concentrations are in mg/l

Mean Conc.
|

432
0.014
0.108
0. 216
0.002
0.012
0.111
2.88
0.021
0.22
0.001
0.0003
0.042

No, of
Max. Conc. Samples

1337 435
0,086 58
0.2 12

' 612

16
15
26
39
‘18
39
25
14
17

. e+
w N
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2. Mean average concentration over any 30 day period. e

3. ‘fthe Basin Plan objective specifies hexavalent chromium; however, the
monitoring data is for total chromium.

4. Tt has recently been determined that the previous analytical technigue
used to determine selenium concentrations is not accurate, However, using
the new analytical technigue, similar results are being obtained.



