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O Habitat Restoration ) ] Fish Managementﬂi:a.[ch-ery
O . Local Watershed Stewardship B Environmental Education.
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Dees the proposal address 4 specified Focused Action? _ X ¥es __mo¢

What county or counties is the project located in? Yolo, San Joaquin, Stanislaus, Merced, Fresno

indicate the geographic area of your proposal (cheek only one box):

O Sacramentc River Mainstem 0 East Side Trib:

O Sacramento Trib: @ Suisun Marsh and Bay

B San Joaguin River Mainstem 8 North Bay/South Bay: .
D San Joaguin Trib: . @ Landscape (entire Bay-Delia watershed)
0 Deha: — _ a Other: : :

Indicate the primary species which the praposal addresses {check all that apply):

® San Joaguin and East-side Delta tributaries fall-run chinook salmon

O - Winter-run chinook salmon 0 Spring-tun chinook salmon
o Late-fall run chinook salmon o  Fall-run chinook salmon

0 Delta smelt & Longfin smelt

®  Splittail O Steelhead trout

o Green sturgeon o Striped bass

O Migratory birds 2 All chinook species

o Othen ® Al anadromous saimonids

Speeify the ERP strategic objective and target {(5) that the project addresses. Include page

numbers from January 1999 version of ERP Volume 1 and H:
=Contaminant’ reduction {p 421, voi. 1 of ERP). The linkage to future ERP action and goals include (se¢ the Proposal :
Solicitation Package, Feb., 1699 1) to improve Water Quality (Goal 8, p. 16) of the Bay/Delta Dy reducing and regulating Se
load discharged into the San Jeaquin rivar (3rd & 5th ERP actians, p. 23, 24); 2} ta assist in Rehabilttation and Protection of
Naturai Processes (Goal 2, p- 14} by remediating Se risk in the Grassland Bypass area {2nd ERP action, p. 19; 3) to help
protect Recreational and Commarcial species [Goat 3, p. 15) by reducing Se impact on fish stock (e.g. splitail, sturgean,
salmon, steelhead) {1st ERP action, p. 28) and walerfowl species (e.g. those in the Grassland area). - i
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'The proposed investigation is.an analytical add-on to the CALFED-funded San Josguin River
Reil-time Water Quality Management Program (D252) (hereafier referred to as the “SJR Realtime
Monitoting™), coerdinated by the California Dept. of Water Resources in Fresno. Therefore, parts of
the project description, such as geagraphic boundaries, agency coordination, and lTocal/stakehalder -

" involvement are deferred to the appendix which contains the CALFED-approved and funded work plan
from DWR (interagency agreement #B31 647). : S

Bagkground: The Calfed-Funded SIR Real-Time Monitoring Project - .
* As stated ini the SIR Realtime Monitoring work plan, a primary San Joacuin River (SIR) water
quality issue is “operation of the USBR's Cirassland Bypass Channel Project that regulates agricultural
 drainage discharge into Mud Slough nea its confluence with the SJR: This praject, which begem i .
- September 1996 and is scheduled to last up o five years, has a complianee manitoring progrem that.
 establishes momthly load limits for salt and selemium.” [undedlines added]. B

.- The propa sal goes ott to state that “fﬁé project willQ monitor aquatic ‘cé}zm_r'nanf?ﬁ;f_ézg., ngénmm
and agricultural chemicals) that may cause gcute 1oxicily and mortality or long-tenm toxicity and
. associated detrimental physiological responses, The discharge info the SR of agricubmrat drainage

high in seleniun is serious contaninant problem in the lower SIR basin and Bay Qg; J becatse it -
bioaccumulates in plant and animal tissue to levels that can be taxic to higher trophic argamising,”
[underlines added] : e

* Thus, the STR Realtime Monitoring features monitoring of rapid-to-analyze components of the
river mainstem and its tributaries in combination with modeling, in an effort th provide timely feedback
‘for dischargers. For selenium (Se), analysis of total water concentration is the only viable optien.
Cortainly, this suits the present-day regulatory objectives of maximum toad limits impeosed on totat Se
inthe SIR. : S T S

' Ecotox;c Risk Indicators and Regu ilations

Unfortunately, total waterborne Se ~ while readily analyzed — is widely considered to be an.
unreliable indicator of ecotoxic risk to upper trophic levels, precisely because Se bioaceumulates, as
stated above. This fact has been revealed by numerous scientific publications (please see discussion in

- the main proposal), and clearly spelled out in CALFED’s own docurnent (CALFED, 1999} -
Furthermore, this fact is behind the recent EPA Great Lakes ruling (EPA, 1996), and constitutes & -
primary conclusion of the EPA Peer Consultation Workshop on Selenium Aquatic Toxicity and = =
Tioaccumulation (EPA, 1998). This fact is also reflected in the Califirnia Toxies Rule (EPA, 1997
suggesting site-specific Se criteria for the SJR. Thus, there are abundant sighs that the regulations may

align closer ta the ecotoxi¢ facts in the near future. - o

If not total waterborne Se, then what else should one measure? Efforts are currently underway to
test the expert-panel consensus hypothesis (EPA, 1998 and references cited therein) that the
proteinaceous Se in food items (e.g5. water column and benthic invertebrates) may be & good measure of
upper-trophic-level ecotoxic risk. This is. due to the high Se concentrations. typically foind in protein,
coupled with its high nutritional availability to the next trophic level. One such investigationis afready
being conducted in our laboratory. 1t remains to be seen whether this type of sampling and analysis -

]'. .Z .
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can develop into a rapid-response method, but currenily the approach is relatively labor-intensive and
time-consuming.

Ecotoxic Risk Indicators and “Real-Time” Water Quality Management

Suppose - for argument’s sake — that methods already exigted where invertebrates are readily
sampled and quickly analyzed for proteinaceous Se. Would such ecotoxic risk analyses help in short-
term water quality management? There is disturbing evidence that the answer would be... “NO”.

All selenium monitoring — real and proposed, even advanced concepts such as proteinaceous Se
- measures its aecumulation into pools, not the rate at which Se is entering the foodchain. The well-
jenown case of Belews Lake, NC, into which Se discharge was terminated in 1983, still shows
significantly elevated Se levels in foodchain pools a decade later (Lemly, 19973 This hysteresis is
probably due to recyeling of Se between the foodchain and detrital/sediment pools. Therefore,
measurement.of Se pools CANNOT (in a short time) yield the rate of entry/reentry mito the foodchain,
which is needed to provide the critical direction-of-change of Se ecotoxic risk. In other words, the
answer to the question, “Is the Se ecotoxic risk increased or decreased when 1 do this or that?” is
urgently nceded to manage water quality on a realistic time scale.

Our Proposal -- A New Category of Se Measurement

We propose to test, at CALFED-funded SJR Realtime Monitoring sites, a potentially viable
yet farseeably practical way to obtain the rafe at which Se is entering and re-entering the foodehain.
This consists of analysis of volatile, biogenic Se compounds in the water, using a method recently
developed by us: purge-cryotraping, solid-phase microextraction gas chromatograph/mass
spectrometry (“cryotrap-SPME-GC/MS”). The rationale behind this method is: (a) only the lowest
foodchain organisms (algae, microbes, plants) are known to produce appreciable volatile Se; (b) these
biogenic Se compounds are a side-product of uptake and metabolism of Se from inorganic, living, and
detrital forms of Se; (¢) because the biogenic Se compounds are volatile and labile, they do not

-accumulate, so that their concentration may indicate only recently-fixed Se (it is a “rapid-response”
ecotoxic risk parameter); (¢) because the analysis uses mostly off-the-shelf, automatable instruments, it
has the potential for rapid analytical results (so the analysis method is also “rapid-response”).

Although the above rationale appears ta be straightforward, there are questions present at each
step that must be addressed (please see main proposal for details of the work plan). For example, does
higher Se volatiles correlate well with higher or lower Se levels in the infaunal invertebrates? Also, the
production of biogenic volatile Se compounds is expected to be site-specific, because the algal/microbial
communities are likewise site-specific. This need not be a disadvantage, if the desired information is
some measure of the direction-of-change (e.g., “Is the S fixation rate going up or down in response to
my saline drainage?”). If so, each site might serve as its own historical control. Thus, much research is
needed before Se volatile measurments can be interpreted reliably, which isthe impetus for requesting
$115,029 in CALFED support for a two-year study.

In summary, the proposed analysis of biogenic volatile Se compounds can be valuable to the 3JR
Realtime Monitoring project because it could provide direction-of-change (and possibly rate) of
foodchain Se entry, that is currently not measureable. The ultimate objective is to measure a rapid-
response parameter that is linked to Se ecotoxic risk, and do so by utilizing a potentially rapid-
response analytical method.

[}
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PROJECT DESCRIPTION

_ Proposed Scope of Werk

. As outlined in the Executive Summary and discussed in Fcological/Biologieal Benefiis, there
is a crycial need to deterinine, even if it’ s just a direction-of-change, the rate of Se entering ihe aquatie
foodehain. To the best of our knowledge, there is no practical method of doing so in the field. Here,
we propese to measure volatile, biogenic Se compounds in the water. The background, rationale, and
work plan for measuring volatile biogenic Se is described in this section. The work plan essentially
consists of measuring the volatile biogenic Se compounds, companng it 1o coneentrations in biota, and
challenging key assumptions in the ratienale. :

Background of the Proposed Approach

This project has its immediate roots in a mini-project to survey the biogeochemistry of Se-
volatilization in agricultural drainage waters of the San Joaquin Valley. We have been studying bio-
volatilization by algae in evaporation ponds (Fan et al., 1997, Fan and Higashi,1998; Fan et al., 1958},
while others have shown a high correlation of chiorophyll with volatile Se in estuarics (€.g. Amouroux
and Donnard, 1996). In September ,1998 with funding from DWR, we joined fiorces with the
Laboratory of Environmental and Bio-iorganic Chemistry (LCBIE) of the National Centers for
Scientific Research (CNRS) in France. The LCBIE director, Dr. Olivier Dontiard and & sepior scientist,
Dr. David Amouroux, are well-known for their work in measuring Se¢ volatilization from water bodies
around the world. Therefore, Amouroux brought his Se volatile monitoring equipment here, and we
successfully measured various volatile Se compounds in the air and water. :

Miajor findings were:

+ - Dimethyl-selenide (DMSe) dominated most of the volatile biogenic Se in evaporation ponds and the
San Luis Drain. ' .

« But in at least one case (one of the evaporation ponds in the Tulare basin), dimethyl-diselenide
(DMDSE) and dimethyl-selenenylsulfide {DMSeS) dominated. This difference was probably due

"'to differences in biogeochemistry between sites.

+  We also jointly developed a purge-cryotraping, solid-phase microextraction gas :
chromatograplymass spectrometry (“cryotrap-SPME-GC/MS”) method of analyzing not just Se
compounds, but in fact most volatile compounds present in water, all at once. :

« Employing the technique, we discovered an excellent comrelation between toluene (likely a by- .
product of algal/microbial metabolism) and DMSe. Since toluene is present at several million-fold
higher concentration than DMSe, and it is part of BTEX analysis that is routinely measured
industrially, it might serve as an easy-to-measure surrogate for volatile biogenic Se.

Rationale for the Approach
As stated above, wé propose to measure volatile, biogeric Se compounds in the water as a
possible measure of the rate of Se entry into the foodchain. Figure 1 illustrates (albeit greatly

-simplified) the concept that Se is continually entering and re-entering the foodchaim Because Se is
converted to biochemical forms by biota, there is Se fixation into biota and organic matter, strictly
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analogous to carbon and nitrogen fixation, This detour into the organic matter might be very significant
for Se, and is now a major focus and confounding factor of ecotoxic risk issues (EPA; 1998).

' HIGHER
Figure 1. Biogeochemical “refluxing” of TROPHIC
Se as it maves up the (oodchain. LEVELS
This is a simplificd scheme - not ‘T T
intended to be complete - of Se cycling in - ‘ ‘
aquatic systems that are devoid of vascular !
plants (e.g. not wetlands). In this sysiem, : @ ;| 2
the detritus (revenily dead organic matter) < » |
is widely believed (EPA, 1998) to be a INVERTEBRATES: | e — — - W
significant pool of bioavailable Se, while _ u i} =l
humic materials (heavily degraded organic Volaile Se | & \ g | 1=
maiter) are poorly understood in- this ag"é"yg}?:é"udjs : ST O
regard. The bicavailability of Se will i =
likely depend on its chemical form in both - AT TN b | S e 1S
food and detritus. | ALGAE & o I
Here, we are praposing 1o measure the MICROBES i £
volatile biogenic Se compounds as a ) @
possible indicator of zgie of Se “fixation” Ao /| o
into organic forms. The indicator may be = N s
site-gpecific: if so, each site must serve as z ~&L  _avausuriio
it’s own historieal conirol. ic eEonENt
MICROORGANISMS?
Seoa .
Sely L_ |

The rationale for measuring biogenic Se volatile compounds is:

(a) From Fig. 1 and field studies (Lemly, 1997), pools of Se might take years to reflect
increase/decrease in ecotoxic risk; this time scale is not useful for Se discharge management.

(b} Only the lowest foodehain organisms (algae, microbes, plants) are known to produce appreciable
volatile Se (ref); ' '

(c) These biogenic Se volatiles are a side-produet of uptake and metabolism of Se from feeding on
inorganic, living, detrital and other forms of Se;

{d) The biogenic Se compounds are volatile and labile, hence they do not accumulate. If so, it is
reasonable that their concentration indicates only recently-fixed Se (it is a “rapid-response” ecotoxic
risk parameter), _

{e) Because of the complex recyling of Se (Fig. 1), which is at best very poorly understood, it is not
feasible to test the overall analytical approach in a contrived laboratory setting. The CALFED-
funded SJR Realtime Monitoring sites present an outstanding and relevant system to test our
approach.

Moreover, the rationale for how the data will be usedfinterpreted is:
(D Due to (e), we expect that the relatienship of volatile hiogenic Se to fixation into the foodchain witl
be site-specific;

I
(g) On this basis, we hypothesize that the method is most useful for Boolean, direction-of-change of Se
fixation rate measurements, with each site serving as its own historical control;
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(h) Therefore, we envision that its usage' will be for ﬁprelimjnary assay of increase or decrease in
ecotoxic risk, which can then trigger a more comprehensive analysis of the site {e.g. proteinaceous
Se in invertcbrates) to confirm the preliminary indication.

The rationale for cryotrap-SPME-GC/MS analysis method is:

1. GC/MS can positively identify the biogenic Se compounds, at the low detection limits required,
Since same non-biogenic forms of Se can also volatilize, the chemical structure ED. capability of
GC/MS is required at this phase, instead of measuring total volatile Se;

3. Because GC/MS can detect all other volatiles and also identify them, we will employ it 100% in
this study to search for a convenient surrogate for volatile Se, as we (apparently) found in
agricultural drainage water (see Background),

4. The “SPME” interface that we developed is compatible with commercial autesamplers, and
furthermore is adaptable to any standard GC for future cost reductions;

5. Because of #4, it has the potential for rapid-response of analytical resulls.

Work Plan.

The work plan essentially consists of measuring the volatile biogenic Se compounds, comparing it
to concentrations in biota, and challenging certain key assumptions in the rationale chain.

Meagurement of volatile biogenic Se — We will conduct on-site purging of a 1 L. water sample for 1 hr
with helium, splitting the gas flow in half and trapping the volatiles in two glass tubes immersed in
liquid argon (Amouroux and Donnard, 1996). The two tubes will be duplicates, which will be stored in
a liquid nitrogen vessel (—196°C) until use. For analysis, each tube, while still cryogenic, will be fitted
with airtight septa, then heated to 50°C. An SPME fiber (Supelco Tnc., Bellefonte, PA) will be inserted
thru one septurn and most volatile compounds will adsorb/condense onto the fiber over the course of
25 min. The SPME fiber will then be withdrawn and inserted into the hot {(280°C) injector of the
GC/MS system. Volatile compounds will desorb off the fiber, separate in the GC, and be identified
and quantified by the MS. ‘

Measurement of Se load in biota — Our results from evaporation ponds (see Linkages section) suggest
that microphyte community plays an impertant role in Se volatilization, depletion from water, and
fixation into the sediment as well as in controlling benthic invertebrate population. However, measuring
Se Joad in invertebraics is not required for the present goal of this project, because it is resigned to site-
specific, Boolean results for rapid-response management purposes. However, it would be desirable 1o
learn whether the approach harbors any acwal ecotoxic risk information. Therefore, if data on Se loads
of inveriebrates is not available thru various SJR agencies, we will measure it at the backwater sampling
sites, using our established methods {Fan et al., 1998).

est volatile and labile as: tions in {d) above — Actual volatility of biogenic Se, versus how much
degradcs back into non-volatile forms, is not known because it has not been invostigated. Instead, the
literature calculates the flux of DMSe based on its Henry’s Law parameter; but in the presence of
particulates, high TDS, and/or sediment, Henry’s Law behavior may be masked by other factors. We
will conduct, using SJR water and sediments, studies in the laboralory designed to detect departure from
Henry’s Law for DMSe. Samples will be sealed in glass bottles, spiked with an elevated amount of
DMSe (such that the added DMSe is the major Se form), and the water surface purged with a slow
stream of He. Fxperiments will be kept short (a few hours) to avoid very large changes in the
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biophysical-chemistry of biota and detritus. However, some changes are unavoidakle, and perhaps even
desireable sinee it presents a more challenging test of Henry’s Law. Analysis will be as described above,
and recoveries of the DMSe and total {non-DMSe) Se will be compared with Henry’s Law predictions
under these controlled condilions. ' '

Measygement of other volatile constituents — As stated in Rationale #3 above, we will search for a
convenient surrogate for volatile Se, as we {apparently) found in agricultural drainage water {see
Background). This will be a matter of simply compiling data for all other (non-Se) peaks from the
GC/MS analysis, and plotting them. against DMSe concentration. If any significant correlations
appear, preliminary identification thru mass spectrum library matehing will be conducted to generate
candidates, and attempts to confim the chemical identity will consist of analyzing authentic standards
(if commercially available) of the candidates. ' :

.Olll’llﬁl- ries

The geographie boundarics of the CALFED-funded SJR Realtime Monitoring is reproduced on the-
next page, (Tom that project’s proposal. We plan to sample at SJR @ Vernalis because of its significance
to river management, but will also sample at two backwader sites in the hopes of obtaining a clearer -
relationship of the volatile biogenic Se Lo biola concentrations. These additional sites will be determined
thru careful discussion with SJR Realtime Monitoring and other pcrsunnelfégen.cies familiar with delails
of the various stretches of the SJR mainstem and tributaries. '
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It has been known that the major risk of Se toxicosis to aquatic top predators such as shorebirds
oceurs thru their diet, and therefore thru the foodchain (¢.g. Skorupa, 1998 and references cited therein),
Oiher routes of exposure, .8, direet exposure to Se-contaminated water, is hot congidered te be
significant, The chemical form(s) of Se that moves through the foodchain is not known, but a recent
consensus (e.g. EPA Office of Water, 1998) proposes that protein-bound Se in food organisms may be
the most available form to the next trophic level Cusrently, UC Salinity/Drainage Program projects
(those of Fan and Fry), as well as other agencies, are investigating these aspeets. - :

On the other hand, little astention has been paid to the non-living forms of Se which enter the
foodchain in the first place: that is, the hioqvailability of Se to lower trophic levels. Organic forms
appear to be important, as laboratory studies have ghown that, directly from watet, organic Se as
selenomethionine (Se-Met) is much more available to algee and invertebrates than the typical inorganie
forms, selenite (SeOs) and sclenate (SeOy) (Rosetta and Knight, 1995; Maier and Knight, 1994 and
references cited therein). However, commercially-available organic forms such as Se-Met occur at
vanishingly low concentrations in the water (Fan and Higashi, unpublished data), so they may not be
relevant model compounds. Luoma et al. (1992) have shown that more complex, but unknown organic
form(s) such as Se-labeled diatoms and sediments have high bicavailability to clams. The sediment is
often the Jargest pool of Se and considered 1o be an important source of foodchain Se (e.g., EPA Office
of Water, 1998). Inthe sediment, Se is likely to be resident in all particie sizes, ranging from algal mats
and detrital floc to colloidal and small-molecule sizes; but only the latter has been investigated. Thus,
what is needed are studies of bioavailability of the various organic forms and sizes of Se ~ in water,”
food items, and particularly the sediment — to gain an understanding of how Se enmters the foodchain.

Unfortunately, such studies are not feasible at the present stage of knowledge, because the
selevant forms of Se in the sediment are simply not known. This is not a trivial list to.compile, if we
consider briefly the biogeochemical cycles of Se. Figure 1 illustrates a sort of biogeochemical
“refluxing” of Se depiciting the relatively simple system of an evaporation basin, which is devoid of
vascular plants and infaunal vertebrates. Waterborme and sediment Se as S¢0; and S0, are initially
“fixed” into organic forms mostly by algae and microbes, some of which can head up the foodchain, of

turn into organic material that is relatively unaltered - termed detrifiss - upon denth. The detrital
material can re-enter the foodchain immediately via microbes or invertebrates that are exposed
(physically or thru ingestion) to the detritus. Other paths are for Sc to re-enter the foodchain thru
microbes or invertebrates after considerable chemical transformation has occurred to the detrital
material - for the purposes of brevily, this aged material is lumped into the term Mngnic material,

In any of the steps in Fig. 1, multiple chemical forms of Se are invalved, and for the most part
these forms are unknown. In most cases, even the physical state (gaseous, soluble, insoluble) 1s
unknown, which is also important to bioavailability. Furthermore, the size distribytion of organic Se as
it converts from detritus to humic material is likewise unknown. Size is of gross importance as it
determines the target arganism, exposure route, and chemistry of Se uptake, ranging from direct
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serption or membrane transport for molecular-sizes, to ingestion and digestion for macroscapic
particles and debris. : ' :

- After decades of research efforts on Se contamination issue, it is clear that complex Se
biogeochemistry holds the key to Se ecotoxicity in aquatic ecosystems. Consequently, simple water
quality parameters such as waterborne Se concentration and even Se body burden of aquatic organisms
are not always reliable predicators of Se toxicity to wildlife (EPA, 1998). The picture that is emerging
is that Se biogeochemistry, particularly in the sediment, plays a pivotal role ir Se fate in the
environment, which in turn detérmines its long-term ecotoxic risk (EPA, 1998). These corplexities -
associated with Se contamination makes it extremely difticult to bath assess and remediate Se impact
on ecosystems. For example, after a decade of restoration effort at Belews Lake (a power plant fly ash
receiving reservoir), NC, Se hazard to fish population remained significant, despite the dramatic
decrease in waterborne Se concentrations to well below the EPA recommended 5 g/l limit (Lemly,
1997). Sediment-detrital food pathway for Se was attributed as the main factor for suchaslow
recovery.

We recently leamed that the Tulare Lake Drainage District’s (TLDI) evaporation basin exhibit &
year-round decreasing trend in waterborne Se concentralions despite the salt-eoncentraling effcct from
walcr evaporation (Fan et al., 1998a&b). This result is consistent with the spol sampling results
obtained a decade earlier (Moore et al., 1989), so this phenomenon has persisted for at least the lase 10
years (Figure 2). In fact, these basins have been in full-scale operation (approx. 12,000 acre-ft/yr) for
aver 20 vears and yet waterborne Se load is not increasing, '

~ Therefore, we have been conducting bath field and laboratory studies of TLDD basin water and
bottom sediment samples since Spring “96. We found that this natural attenuation of waterbome Se may
be mediated via microphyte volatilization and accumulation of Se (Fan et al., 1997, Fan el al., 1998a&b).
Laboratory studies on microphytes isolated from TLDD basin water show that they volatilized and
bioconcentrated Se from water, which caused water Se to deplete (Fan et al., 1998b; Fan and Higashi,
1998). Thus, the volatilization unds is a by-product o ign into & 278 '

We also obtained both laboratory and field evidence that the Se volatilization rate varied with
micropyte community and that the annual average water Se concentration of one basin cell (HEB C2) that
cxhibited higher volatilization rales remained lower than ancther comparable cell (HEB A2) (Fan and. .
Highashi, 1959a). Not surprisinely, this indicates tha lization of biogenic § ‘

We ulso obtained resulis that sediments Se concentrations did not increase with increasing salinity
resuliing from evaporation (Fan and Higashi, 1997), which is again consistent with the previous report
(Moore et al., 1989) (Figure 2). One striking observation was that the HEB C2 cell also exhibited lower
sediment Se concentrations than the HEB A2 ccll. In addition, the Se body burden and abundance of the
benthie invertebrale population were consistently lower in the HEB C2 than A2 cells. Moreover, this
trend also extended o the evaporation ponds at Lost Hills Water District, where the waterborne Se
concentration was at least two orders of magnitude higher than the TLDD cells (Fan and Highashi,
19996}, These results su theit ai ity plays an i it role in Se volanlizati
depletion from water, ition i i i i o
population.
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The proposed approach integrates the knowledge that we gained from the above. The ERP sirategic
objective that this proposal addresses 13 “contaminant” reduction (p.421, vol, 1 of ERP). The linkage to
future ERP action and goals include (see the Proposal Solicitation Package, Feb:, 1999): 1) 1o improve
Water Quality (Goal 6, p. 16) of the Bay/Delta by reducing and regulating Se load discharged into the
San Joaguin river (3rd & Sth ERP actions, p. 23, 24); 2} to assist in Rehabilitation and Protection of
Natural Processes (Goal 2, p. 14) by remediating Se risk in the Grassland Bypass area (2nd ERF action,
p. 19; 3) o hefp protect Reereational and Commercial species (Goal 3, p. 15) by reducing Se impact on
fish stock (e.g. splitail, sturgeon, salmon, steslhead) (1st ERP action, p. 28) and waterfowl species (e.g.
those in the Grassland arca). Since Se discharge from the Grassland Bypass area may represent a major
source of Se (o the Bay/Delta watershed, ihe source control measure proposed should contribute iowards
CALEED’s overall objectives on Ecosystem Quality and Water Quality. As the Grassland Bypass area is
currently regulated on EPA’s total maxium: daily load (TMDL) lor Se, if successiul, the proposcd
approach should contribute towards adaptive management plan for meeting this regulatory demand.

System-wide Ecosystem Bepefits

The proposed project should help implement water quality managément in the San Joaguin River
corridor by providing — if sueccssful — a measure of ecotoxic risk in the SJR.

This project does not conflict with any CALFED objectives, and is compatible with water quality
considerations.
TECHNICAL FEASIBILITY & TIMING

Relation to Other Alternafives

For measuring rates of fixation, the only other viable method is the use of radio-labeled "*Se, which
is not Feasible for use in the environment due to it’s radicactivity and cost. In addition, the label will
eventually mix into mutiple fractions over time. In contrast, due to it's short half-life in the aquatic
environment, the volatile biogenic Se compounds do not “mix”, and therefore may be closer to reflecting
the rates of fixation of Se, as already discusscd above.

. We do not expect that CEQA, NEPA, or other environmental compliance documents are requared for
such pilot-scale trial, since environmental impact is expecied be negligible.

MONITORING & DATA COLLECTION
Bislogical/Ecological Objectives
The biological/ccological objectives, rationale, and hypothescs is described under Projeet

Description section.
i

10
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Monitoring P

Co )

- Since this is essentially a method development proposal, the menitoring parameters and data
collection appraach is described under Project Description/Work Plan above.

Since this is essentially a method development proposal, the data evaluation approach is deseribed
under Project Description/Work Plan above.

Table 2. Monitoring and Data Colleetion [nformation

Ty Bialogical/Ecological Objeclives

HypoihesiwQuestion to be[Monitoring Parameicr(s) and Data Evaluation Approach Comments/
Exatuated Data Collection Approach Data Priority
Ty What arc the seasonal /| Measurement of volatile biogenic|Compile data to compare with

site differences in volatile
biogenic Se?

Se quarterly, as described in
Project Deseription/Work Plan
above

the data below.

2) Does the volatile

biogenic Se compare with

Measurement of Se load in biota
quarterly.

Sc analvsis of biota samples

Se load in biota?

3) Test key assumpiions | Laboratory experiments as Livaluale departure from

that volatile biogenic Se  [described in Project Henry’s Law, as described in
volatilizes readily andfor is Deseription/Work Plan above.  |Project Description/Work Plan
labjle ' - labove

43 Does the volatile Se Measurement of other volatile  |Compile data for all other

relale to any other volalile

compounds that can be
used as surrogates?

compounds in the cryotrap, as
described in Project
Description/Work Plan above.

(non-Se) peaks from the
GC/MS analysis to compare.

Local Involvement

The proﬁosed project will be in partnership
coordinated by DWR, Fresno. Their support and

with the CALFED- funded SJR Realtime Monitoring
collaboration letter is enclosed, and their CALFED

proposal is also included for reference. Since that program spans several counties, copies of notification
Jetticrs sent to each county’s Board is enclosed.

‘Scheduie

Water and biota samples will be taken and analyzed quarterly, al thice locations. The project can

commence immediately upon funding.
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COSTS

BUDGET JUSTIFICATION

Funds are requested for both years of the project, for 10% time for each of the PIs, plus a 50% time
postdoctoral associate. Equipment requested are cryogenic air sampling equipment, which is an air
pump/flow controller ($4000) and a pressurized liq Ar tank (§1500).

QUARTERLY BUDGET
Year 1 _
Task - Oct-Dec 99 Jan-Mar 00 Apr-Jun 00 Jul-Sep 00
{inclndes any
Equipment)
#1 Se _ 18,911 13,411 13,411 13,411
Volatilization
Project _ 0 0 0 0.
Management
TOTALS 18,911 13,411 13,411 13,411
Year 2 . :
Task ~  Oct-Dec 00 Jan-Mar 01  Apr-Jun9l = Jul-Sep 01 TOTAL
{includes any :
cquipment)
#1 Se 13,971 13,971 13,971 13,971 115,029
Volatilization .
Project 0 0 0 0 0
Management
TOTALS 13,971 13,971 - 13,97 13,971 115,029
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Principal Investigator: TeresaFan
Titls: Rapid-Response Assessment of Selenium "Fixation” Rate into the Foodehain by Analysis of

Volatile Biogenic Selenium Compounds

Task

Se
Valatitization

TOTAL

Direct
Labor
Hours

2888

2,588

Salary
%
Benefits

83,573

83,573

Supplies
&
Expenses

12,000

12,000

|Indirect
Costs Total -
State 10% Cost
& {Federal State &

Travel Equipment 46%) Federal

4,000 5,500 9,956 116,029
(45,804)  (150877)

4,000 5,500 9,956 115,029

(45,804)  (150,877)



COST-SHARING

The following cost for the project will be defrayed by resources obtained elsewhere:
— GC-MS instrumentation for volatile Se form analysis, $120,000
— Fluorescenee spectrophotometer for total Sc analysis, $26,000
— Ultracold freezer (-708C) dedicated for Se research, $10,000 '
— Additional 20% effort ($45.000) from Fan and 109 effort ($21,000) from Higashi as supported
through the Department of Water Resources and UC Salinity/Drainage Program.

APPLICANT QUALIFICATIONS

Dr. Teresa W-M. Fan is an associate research professor in the Department of Land, Air and Water

Resources, University of California, Davis. Her research interest has been in the broad areg of -

environmental biochemistry ranging from plant stress biochemistry and Se biogeochemistry in relation

ta in situ bioremediation, to mechanisms of aquatic ecotoxicity of agricultural and industrial discharges.

Along CalFed’s interest, she has been working on salinity and toxic metals stress on the Asian clam,

Potamecorbula amurensis, in the Delta/San Pablo Bay, as well as the tradeoffs between algal

phytoremediation and ecotoxic risk of selenium in San Joaquin Valley's evaporation ponds. She has

served on the 9-member EPA Peer Consuliation Workshop on Selenium Aquatic Toxicity and

Bioaccumulation (March 1998) which concluded that selenium organie forms and foodchain

biochemistry - not total Se - should be the target of ecotoxic investizations and bioremediation goal

Most recently, she was one of the authors of the Central Valley Drainage Implementation Program’s

comprehensive report on Discharge to the San Joaquin River. ' :

o : : Relevant Publications .

“Bjotransformations of Selenium Oxyanion by Filamentous Cyanophyte-Dominated Mat Cultured from
Agriculiural Drainage Waters”, T.W.-M.Fan, R.M. Higashi, and A.N. Lane, Environmental Science
and Technology 32, 3185-3193 (1998). ;

“Biochemical Fate of Selemium in Microphytes: MNatural Bioremediation by Volatilization and
Sedimentation in Aquatic Environments”, T.W.-M. Fan and R.M. Higashi. In: Environmental
Chemistry of Selenium, W.T. Frankenberger and R.A. Engberg, eds., Marcel Dekker, Inc., New
York, pp. 345-563 (1998).

“Synthesis - and structure characterization of selenium metabolites”, T.W,-M.Fan, A.N. Lane, D.
Martens, R.M. Higashi, Analyst 123(5), 875-884 (1998). .

"Characterization.of Two Humic Acid Fractions from a Calcareous Vermiculitic Soil: Implications for the
Humification Process", D.C. Olk, K.G. Cassman, and T.W.-M. Fan, Geoderma, 63, 195-20%
(1995),

Dr. Richard M. Higashi is an assistant research professor in the Crocker Nuclear Laboratory,
University of California, Davis. He has worked in broad areas of environmental chemistry, ranging
from toxicity identification in complex effiuents such as pulpmill and oil production discharges, to
DOE waste contamination remediation, to agricultural water, soil, and sediment problems of the Central
Valley and San Francisco Bay/Delta, as well as air pollution (PM10 .and ozone) research in the Central
Valley and Sierra Nevada Range  The chemistry of humics and other organic matter plays a central role
in ALL of these rescarch areas, and he is currently engaged in organic matter chemistry investigations in
relation to selenium ecotoxic remediation in evaporation ponds of the SIV. :

Relevant Publications
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Schuliz, L.F, T.M. Young, and R M. Higashi = Sorption-desorption behavior of phenanthrene
elucidated by pyrolysis-GCMS studies of soil organic maiter. Environmental Toxicology and
Chemistry, in press.

A ssociation of desferrioxamine with humic substances and their interaction with cadmium(Il) as studied
by pyrolysis gas chromatography mass spectrometry and nuclear magnetic resonance speciroscopy”,
R.M. Higashi, T.W.-M. Fan, A.N. Lan, Analyst 123(5), 911-918 (1998).

“Selenium Biotransformations by a Euryhaline Microalga Isolated from a Saline Evaporation Pond”,
T.W.-M. Fan, A.N.Lane, and R.M. Higashi, Environmental Science and Technology, 31, 569-576
(1997). '

“Microphytes-Mediated Selenium Biogeochemistry and Its Role in In Situ Selenium Bioremediation”,

T.W.-M. Fan and R.M. Higashi. In: Phytoremediation, N. Terry, ed., Ann Arbor Press, in press.
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and Bioaccumulation, EPA-822-R-9%-007, Seplember 1958,

Fan, T.W-M., A.N. Lane, and R.M. Higashi. Selenium biotrans{ormations by a euryhaline microalga
isolated from a saline evaporation pond. Environ, Sci. Technol. 31: 569-576 (1997).

Fan, T.W-M. and R-M. Higashi. In sifu selenium bioremediation utilizing biochemical transformation by .

assembleges ol aquatic photoautotrophs. UC Salinity/Drainage 1996-7 Annual Report, Division of
Agriculiure and Natural Resouces, University of California (1997).
Fan, T.W.-M. and R M. Higashi. Biochemical fate of selenium in microphytes: Natural bioremediation
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_ Fan; T.W-M. and R.M. Higashi. “In situ Se volatilization and form measurements at San Jaaqum Va]ley
evaporation basins”, Report to the Department of Waler Resources {1999a).

Fan, T.W-M. and R.M. Higashi. “erophyte-menhated Se biogeochemistry and its role in

" bioremediation of Sc ecotoxic consequences”, Report to the Department of Waler Resources (1999b).
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microorganisms by pyrolysis mass spectrometry. IN: Computer-Assisted Bacterial Systematics, M.
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Advances in Soil Organic Matier Research: The Impact on Agriculture and the Environment, W.S.
Wilson, ed., The Royal Society of Chemistry, Cambridge, pp. 3-22.

Helyer,R 1., Bale, S.J., Berkeley, R.C.W. (1993) The application of pyrolysis mass spectromelry 1o
rmcrublal ecology -rapid characterisation of bacteria isolated from an estuarine environment. Journal
of Analytical and Applied Pyrolysis 25: 265272,

Higashi., R.M., T.W-M: Fan, R.I. Southard, M.J. Singer, H. C]ausmtzer (1994} Fugitive dust
characteristics from agricultural operations in California. Abstr, Joint Annual Meeting of American
Society of Agronomy/Crop Science Society of America/Soil Scwnce Society of Ametica, Seattie, WA,
USA.

Kroll, k.J. and Doroshov, $.I. Vitellogenin: Potential vehicle for selemum bioaccumulation in ooeytes of
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‘Lemly, A.D. Teratogenic effects of selenium in natural popu.latlons of freshwater fish. Ecotoxicol.
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14

I —018436

|-018436



STATE OF CALIFORNIA -- THE RESOURCES AGENCY. GRAY DAVIS, Govertior
e

. DEPARTMENT OF WATER RESOURCES ' .
SAN JOAQUIN DISTRICT
3874 EAST SHIELDS AVENUE
FRESNQ, CA 93726-6913

April 13, 1999

Dr. Richard Higashi

University of Califomia-Davis

Departmant of Land, Air and
Water Resources

1 Shields Avenue

Davis, California 95616-8627

" Dear Dr. Higashi:

This is a letter to assure you of our intent to collaborate and express our support
for your proposal to CALFED entitled "Rapid-Response Assessment of Selenium
“"Fixation” Rata into the Foedchain by Analysis of Volatile Biogenic Selenium
- Gompounds.” We believe that the proposed project direclly addressss a major gap of
information needed to manage water quality in the San Joaguin River.

Currently, all selenium monitoring measures only its pools, not the rate at which
selenium is entering the foodchain. The well-known case of Belews Laks, into which
selenium discharge was terminated in 1985, still shows elevated selenium levels in the
foodchain pools a decade later. Therefore, measurement of selenium pools cannot -

: providé the critical direction-of-change of selenium ecotoxic risk, that is nesded to
manage water quality. Unfortunately, there has been no such method available.

But new, the UC-Davis group proposes to test a potentially viable, while
reasonably practical, means to obiain such a measurement. While not “real-time,” the
proposed analysis of biogenic volatile selenium can be an invaluable “rapid- response”:

" approach because it provides a parameter that is critical, yet currently not measurable.
Possibly, the results of this work could establish correlations that would lead to an
inexpensive mathod for real-time monitering of selenium concentratlons in dramage a
waters.

On bshalfl of the entity responsible for managing the Department of Water
Rescurces Agricultural Drainage Program and the CALFED funded Real-time
Monitoring Program for the San Joaquin River, | would like to express the District’s
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Dr. Richard Higashi
“April 13, 1999
Page Two

support for this proposal.- We believe that this investigation opens the possibility for
greatly enhancing the value and utility of the CALFED-funded “San Joaquin River Real-
time Water Quality Management Program.” It also has potential te enhance many other
.phases of selenium research and monitoting throughout the San Joaguin Valley, the
San Joaqum River and the Delia. '

Slncerely

Nkl

Louis A. Beck, Ghisf
San Joaquin District

| —018438

|-018438



UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY - DAVIS » IRVINE + LOS ANGELES - RIVERSIDE ¢« SAN DIEGQ » SAMTA RARBARA + SANTA GRUZ

SOILS AND BIOGEQCHEMISTRY DAVIS, CALIFORNEA 95616-8627
HOAGLAND HALL

(916) 752-1406
FAX: (916) 752-1552

Fresno County Board-Supervisor
2281 Tulare St #301

Fresno, CA 93721-2105

Phone: 559-488-3529

13 April, 1999

This letter is to notify your county of our intent to submit a proposal to the
CALFED Bay-Delta Program, due on April 16, which will be performed in part in your
county. The information is listed below. If funded, CALFED will notify you of the
project after close of their confidentiality period.

If you have any questions, please feel free to contact me st the number below.

Sincerely,

e

Teresa W-M, Fan

Rapid-Response Assessment of Selenium "Fixation" Rate into the Foodchain by
Analysis of Yolatile Biogenic Selenium Compounds

Primary Contacts:

Richard M. Higashi, Crocker Nuclear Laboratory, One Shields Ave, University of
California, Davis, Davis, CA 93616

Phone: 530-752-1450; Fax: 530-752-0952

Terersa W.-M. Fan, Department of Land, Air and Water Resources, University of
California, Davis, One Shields Ave , Davis, CA 93616
Phone: 530-752-1450; Fax: 530-752-1552

Participants and Collaborators:
Tack Erickson, California Department of Water Resources, Fresno
Leslie Grober, Central Valley Regional Water Quality Control Board, Sacramento

Type of Organization and Tax Status: 1
University, non-profit )
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. UNI_VERSITY OF CALIFORNIA, DAVIS

BERKELEY = DDAVIZ « IRVINE « LOS ANGELES « RIVERSIDE + SAN DIEGO v SAN FRANCISCO

SANTA BARBARA * SANTA GRUZ

SOILS AN BIOGECCHEMISTRY : UNIVERSITY OF CALERORKIA
HOAGLAND HATL . ’

: DIAYLS, CALIFORNLA P5616-8627
TEL: {916) 752-1406 '
FAX: (916) 752-1552

Merced County Board Administrative Offices
2222 M St

Merced, CA 9$5340-3729

Phone: 209-385-7637

13 Aprl, 1999

This letter is 1o notify your county of our intent to submit a proposal to the
CALFED Bay-Delta Program, due on April 16, which will be performed in part in your
county. The information is listed below. If funded, CALFED will notify you of the:
project after close of their confidentiality period.

If you have any questions, please feel free to contact me at the number below.

Sincerely,

g ‘5':’47,Z_f~rﬂ ﬁ"

Teresa W-M. Fan

Rapid-Response Assessment of Sclenium "Fixstion™ Rate into the Foodchain by
Analysis of Volatile Biogenic Selenium Compounds

Primary Contacts;

Richard M. Higashi, Crocker Nuclear Laboratory, One Shi clds Ave, University of
California, Davis, Davis, CA 95616

Dhone: 530-752-1450; Fax: 530-752-0952

Terersa W.-M. Fan, Department of Land, Air and Water Resources, Umversﬂy of
California, Davig, One Shiclds Ave., Davis, CA 95616

Phone: 530-752-1450; Fax: 530-752-1552

Participants and Collaborators:
Jack Erickson, California Department of Water Resources, Fresno
Leslie Grober, Central Valley Re_gional Water Quality Control Board, Sacramente

Type of Organization and Tax Statns: 1
Umversity, non-profit
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY + IJAVIS » IRVINE » LOS ANGELES » KIVERSIDE « SAN DIEGO + SAN FRANCISOO SANTA BARBARA + SANTA CRLIZ

SOILS AND BIOGEOCHEMISTRY
HOAGLAND HALL

(916) 752-1406

FAX: (916) 7521552

DAVIS, CALIFORNIA 95616-862T

Stanislaus County Board Administrative Offices
1100 H 5t

Modesto, CA 95354-2338

Phone; 209-525-6333

13 April, 1999

This letter is to notify your county of our intent to submit a proposal to the
CALFED Bay-Delta Program, due on April 16, which will be performed in part in your
county. The information is fisted below. If funded, CALFED will notify you of the
project after close of their confidentiality period.

If you have any questions, please feel free to contact me at the number below.

Sincerely,

= gle = S

Teresa W-M. Fan

Rapid-Response Assessment of Selenium "Fixation" Rate into the Foodchain by
Analysis of Volatile Biogenic Selenium Compounds '

Primary Contacts:

Richard M. Higashi, Crocker Nuclear Laboratory, One Shields Ave, Umvers:ty of
California, Davis, Davis, CA 95616

Phone: 530-752-1450; Fax: 530-752-0952

Terersa W.-M. Fan, Department of Land, Air and Water Resources, Umvermty of
California, Davis, One Shields Ave,, Davis, CA 95616

Phone: 530-752-1450; Fax: 530—752—1552

Participants and Collaborators:
Jack Erickson, California Department of Water Resources, Fresno
Leslie Grober, Central Valley Regional Water Quality Control Board, Sacramento

Type of Organization and Tax Status:

}
University, non-profit
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UNIVERSITY OF CALIFORNIA, DAVIS

PERKEFIEY « DAVIS + IRVINE = LOS ANCGELES + RIVERSIDL » SAN DIEGO + 3AN FRANCGISCO SANTA BARBARA « BANLACHRUZ

S0ILS AND BIOGEOCHEMISTRY
HOAGLAND HALL

(414) 782-1406

FAX: (916) 752-1552

DAVIS, CALIFORNLA #5016-8627

San Joaguin County Board
7330 West ILn

Stockton, CA 95210-3310
Phone: 209-478-6091

13 April, 1999

This letter is to notify your county of our intent to submit a proposal to the
CALFED Bay-Delta Program, due on April 16, which will be performed in part in your
county. The information is listed below. If funded, CALFED will no’uf}r you of the
project after close of their confidentiality period.

" Iif you have any questions, please feel free to contact me at the number below.

Singerely,

= 2 9’

Teresa W-M. Fan

Rapid-Response Assessment of Selenium "Fixation™ Rate into the Foodchain by
Analysis of Volatile Biogenic Selenium Compounds

Primary Contacts:

Richard M. Higashi, Crocker Nuclear Laboratory, One Shields Ave, University of
California, Davis, Davis, CA 95616

Phone: 530-752-1450; Fax: 530-752-0552

Ferersa W.-M. Fan, Department of Land, Air and Water Resources, University of
California, Davis, One Shields Ave., Davis, CA 95616

Phone: 530-752-1450; Fax: 530-752-1552

Participants and Collaborators:
Jack Erickson, California Department of Water Resources, Fresno
Leslie Grober, Ceniral Valley Regional Water Quality Control Board, Sacratnento

Type of Organization and Tax Status:

ki
University, non-profit
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San Joaquin River Real-time
Water Quality Management Program

(Other Service — water quality monitoring and modeling)
Proposed by

California Department of Water Resources
San Joaquin District
3374 East Shiclds Avenue
Fresno, CA 93726

In collaboration with

San Joaquin River Management Program {STRMP)
California Regional Water Quality Control Board, Central Valiey Region (CRWQCB-CVR)
California State Water Resources Control Board (SWRCB)
California Department of Fish and (rame (DFG)

United States Bureau of Reclamation, San Joagquin Valley Drainage Office (USBR-3JVD)
United States Bureau of Reclamation, Central Valley Operations (USBR-CVO)
United States Geological Survey (USGS)

Lawrence Berkeley National Laboratory (LBNL})

Local SIR basin stakeholders (reservoir operators, water and drainage districts)

Program Co-Investigators
$an Joaguin River Management Program
Water Quality Subcommittee

Earle W. Cummings / DWR Wetlands Coordinator / Subcommittee Chairman
(916) 227-7519, (916)227-7554 FAX, earleci@cd-eso.water.ca. gov

Etnest D. Taylor, P.E. / DWR Associate Engineer, Water Resources
(technical and financial contact person)
(209) 445-5630, (209) 445.5370 FAX | ctaylor(@water ca.gov

Leslie Grober / CRWQCB-CVR Associate Land and Water Use Analyst
(916) 255-3105, (916) 255-3015 FAX, lgrober@davis.com

Nige! Quinn, P.E, Ph.D. / Lawrence Berkeley National Laboratory Staff Scientist
(510) 486-7056, (510) 486-7152 FAX, nwquinn@lbl.gov

Michael Delamore, Chief, San Joagquin Drainage Division, UJSBR-SIVD ¢
(209) 487-5039, (209) 487-5130 FAX, 2FRO100. MDELAMORE@IBR8GWSE0. USBR.GOV

1
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Qctoher 1998
SAN JOAQUIN RIVER REAL-TIME WATER
QUALITY MANAGEMENT PROGRAM
proposed by
California Department of Water Resources
San Joaquin District

Scope of Services

Background

The San Joaquin River Real-time Water Quality Management Program (STRRWQMP) uses
tclemetered stream stage and salinity data and computer models to simulate and forecast water
quality conditions along the lower SIR. Its primary goal is to increasc the frequency of mecting
SJR water quality objectives for salinity, thereby reducing the number and/or magnitude of high
quality releases made specifically for meeting SJR salinity objectives. The SJR water quality
issues that are directly addressed by the Program include:

i California Regional Water Quality Control Board, Central Valley Region (CRWQCD-
CVR) water quality abjectives for SIR salinity near Vernalis, just upstream from the
SIR's entrance into the South Delta, Current SJR salinity management invoives releasing
water stored in New Melones Reservoir when EC objectives are exceeded to lower the
Vemalis EC and maintain compliance.

i Operation of wetlands that discharge brackish water into Mud and Salt sloughs trom the
periodic drawdown af specially-managed ponds.

i Operation of the USBR's Grassland Bypass Channel Project that regulates agricultural
drainage discharge into Mud Slough near its confluence with the STR. This project, which
began in September 1996 and is scheduled to last up to five years, has a compliance
monitoring program that establishes monthly load limits for salt and selenium.

i Release of Spring and Fall pulse flows resulting from Anadromous Fish Resloration
Program (AFRP) implementation. These seasonal pulse flows temporarily enhance the
SJR's assimilative capacity for salt, thereby increasing the amount of brackish wetland
and/or agricultural drainage that can be discharged into SJR tributaries without exceeding
Vernalis salinity objectives.

The potential application of real-time water quality management techniques to address water
quatity problems in the San Joaquin River (STR) was demonstrated by the SIRMP Water Quality
Subcommitlee and described in a June 1997 final report fulfilling the Committee’s obligations
under a $250,000 USRR Challenge Grant. The project showed the feasibility of monitoring and
modeling the salinity of the lower SIR on a daily basis. A series of workshops were held and
technical papers werc written to describe the results of 18 morths of flow and water quality
forecasting on the San Joaquin River. The demonstration project accomplished the following:

y
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Expanded the mumber of monitoring sites temporarily providing telemetered stage and
water quality data, and reinstated full aperation of gaging stations: (2) along the Merced
River near Stevinson (the USGS discontinued this station in 1995); (b} at Mud Slough, (c)
Salt Slough and (d) Crows Landing. Developed protocols for polling these stations twice
weekly and rapidly updating flow ratings 1o allow real-time operation, flow and EC
forecasting.

Developed analytical toals to collect, process and display daily streamflow and salinity

data {and by extension, SJR assimilative capacity).

i Executed a $50,000 service contract with Systech Engineering, Inc. to develop a
Windows ™ -based graphical user interface (GUI) computer program to display forecast
model input and results (discharge, salinity, and remaining assimilative capacity) along a
60-mile reach of the lower STR. The GUI has Internet upload and download capabilities
that expedite the collection of model inputs and the dissemination of water quality
forecasts. The demanstration project established an Internet FTP (file transfer protocol)
site on the DWR San Joaquin District local area network used exclusively for GUI
operation,

i Developed weeldy water quality forecasts of daily Vemnalis discharge and salinity since
February 1996, and posted forecasts in arrears on an electronic bulletin board operated
and maintained by the USBR (sjrwqop@sacto.mp.usbr.gov).

i Established a memorandum of understanding (MOU) (Attachment 4) to express 2

commitment 1o the operation, maintenance and expansion of the Program's Network.

-

The demonstration project successfully provided a forum for information exchange among
entities with an interest in managing SJR water quality, The demonstration project also
established a trained interagency staff and an operational system featuring a custom GUE with
Tnternct upload and download capabilities. Funding for continued water quality modeling and
management activities ended in July 1997 with the termination of the demonstration project's
USBR Challenge Grant.

Funding from the current CALFED grant will be used to restart the flow and water quality
forecasting program on the San Joaquin River, upgrade the existing monitoring network, install
and maintain sensors at key monitoring sites (including new west-side tributary locations and the
San Luis Drain) and increase utilization of the results of these activities by CALFED
organizations and beneficiaries.

Scope of Project

The work will be completed in two years. During the first year of the project, the surface water
monitoring station network will be upgraded and expanded. Operation of Lthe water quality model
will be reinitiated while network expansion is in progress and will continue through the second
year. An existing agreement with the USGS for station operation and maintenance of
DWR/USGS stations will be amended to include upgrading and O & M costs for Tuolumne River

I —018445

|-018445



near Modesto monitoring stetion. A subcontract with the CRWQCB-CVR for water quality
analysis and model operation will also be executed. Another subcontract will be executed with
Lawrence Berkeley National Laboratery for conducting iravel-time studies, model operation,
conducting workshops and training sessions for stakcholders. A third subcontract will be
executed with Systech Engineering Inc., for upgrading the graphical user interface to display
information on the expanded monitoring network. Annual progress reports will be submitted to
CALFED and MOU signatories.

Objectives and Benefits of Project

The primary stressor addressed by the Program is contaminams entering the lower SJR_ The
main objective of the project is to facilitate the control and timing of wetland and agricultural
drainage 1o coincide with periods when dilution flow is sufficient to meet Vernalis salinity
objectives. By increasing the frequency of meeting Vernalis EC objectives, the project may reduce
the number and/or magnitude of high quality relcases (e.g, releases of Stanistaus River flows from
New Melones Reservoir) made specifically for meeting Vernalis EC objectives. The water saved
can be used later to increase SIR basin streamflow during critical periods for anadromous fish
restoration efforts. Besides chinook salmen and steelhead trout, species and species groups
benefitting from increased SIR streamflow inchude delta smelt, longfin smelt, splittail, white and
green sturgeon, striped bass, estuarine fishes, large invertebrates, and Bay-Delta aguatic foodweb
organisms.

Other specific objectives and benefits include:

1. Reduction in conflicts between reservoir operators, wetlands managers, and agricultural
drainers in meeting Vernalis salinity objectives.

2. Improved SIR and Bay-Delta water quality for agricultural, drinking water, industrial, and
recreational beneficial uses. Under its authority, the project will be managed to dovetail
with CALFED's Water Quality Program, the geographic scope of which is limited to the
legally defined Delta.

3 Expanded and improved monitoring stations with telemetered streamflow, temperature
and EC sensors capable of delivering real-time information. Streamflow temperature data
from these stations will be instrumental in the development of river temperature models.
Species benefitting from such adaptive stream temperature management as possible
modifications to reservoir facilitics and stream channels, include white and green sturgeon,
chinook satmon, steethead trout, and American shad. Additionally, EC data may be
employed in monitoring adaptive management strategies that deal with use of the lower
STR by splittail.

4, Increzsed understanding and management of activities that affect STR water quality. The
model may qualify as a tool to assess the impact of other management practices that
attempt to rexuce the pollutant load into the lower SR and Bay-Delta. The project will
enhance existing water quality programs to monitor aquatic contaminants (e.g., selenium
and agricultural chemicals) that may cause acute toxicity znd mortality of long-term

I —018446
|-018446



toxicity and associated detrimental physiological responses. The discharge into the SJR of
agricultural drainage high in selenium is a serious contaminant problem in the lower SIR
basin and Bay-Delta Selenium has caused reproductive failure in sensitive fish species
and developmental deformities in waterfowl and shorebirds because it bivaccumulates in
plant and animal tissue to levels that can be toxic to higher trophic organisms. The
project plans to enharce existing sampling for selenium and boron at key locations
through the purchase of portable water sampling and guality monitoring units that will be
used in short-term investigations of lower SJR basin water quality by SIRMP
participants (e.g., Assessment of the Stanisiaus River Corridor Below Goodwin Dam.)

5. Facilitate the dissemination of shift and rating table data for Network stations.
Telemetered stage data are adjusted according to shifts in the relationship between stage
and discharge established at each gaging locale to generate preliminary estimates of stream
discharge. Preliminary discharge data, such as that posted on CDEC's Internet site, are
often significantly affected by the subsequent delermination of such shifis. The
preliminary estimates of SIR discharge at Network sites along the lower SJR generated by
the project will help verify the accuracy of preliminary real-time data posted on CDEC.

Cooperating Agencies

DWR - San Joaquin District: The San Joaquin District operates and maintains several surface
water monitoring stations in the San Joaquin Valley. The SJIR Real-time Demonstration project
utilized flow data from six DWR stations. With the proposed network expansion, this number
will increase to 8 stations, and would include flow, electrical conductivity and temperature data.
Installation and equipment costs attributed to these § stations will be funded by CelFed grant.
Monthly operation and maintenance costs will be funded out of District funding sources,

USBR - 8JVD: Since the 1996 Challenge Grant, Reclamation has continued to make significant
commitments through staff-time and funding to support the SJR Real-time program. The SIR
Real-time program compliments directly Reclamation’s Grasslands Bypass Channel Project, the
Refuge Water Supply Acquisition Program, the Cooperative Streamflow Program, and CVP
operations in the Delta.

For the two-year SJR Real-time program, Reclamation has committed the following:
i funding and expertise to operate, maintain, and upgrade two important water quality
monitoring stations at Ripon and Vernalis,

i funding EBNL to design, install, and calibrate an new station on Mud Slough to manitor
water flowing from wetlands.

i funding USGS to operate and maintain five water quality monitoring stations associated
with the Grasslands Bypass Channel Project.

i funding staff~time to support the collection, review, and presentation of water quality

data by the SJR Real-time program.
£
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During year one, Reclamation has committed more than $200,000 to support the SIR Real-time
program.

Grasslands Water District; As an imerested party, Grasslands has committed to partially fund
the installation of a control structure and concrete pad at the new Mud Slough station.

Task Order

Seven primary sub-tasks will be accomplished through the cooperative effort of the collaborating
agencies. These sub-tasks are as follows:

1. Program Management
2, Preparation of Subcontracts and Agreements
1. Lawrence Berkeley National Laboratory contract

2. CRWQCB-CVR contract

3 USGS agreement

4. Systech Engincering, Inc, contract

Water Quality Monitoring Plan - Quality Assurance Project Plan
Expand Real-time Water Quality Monitoring Network

Operate and Maintain New and Existing Real-time Monitoring Stations
Water Quality Sampling and Analysis

Modeling and Management Activities

WoR e

A description, actions involved, schedule of deliverables, the responsible staff and agency for
gach sub-task is indicated below.

Sub-Task No. 1
Program Management
AcL as program manager to San Joaquin River Real-Time Program. Oversce and facilitate the
development of subcontracts, and the completion of program goals and objectives.
Responsibilities will include assigning resources, scheduling tasks, reviewing results, and
developing quarterly and annual reports (DWR Senior Engineer).

Schedule: Task is ongoing and terminates with the completion of the program. Reports will be
issued on a quarterly and annual basis.

Deliverables: Satisfactory completion of the goals and objectives of the program. Quarterly and
annual reports.
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Sub-Task No. 2
Preparation of Subcontracts and Agreements
Sub-task 2 involves the preparation of subcontracts and agreements directly related to Program
activities (DWR Senior Engr.). These subcontracts include the following:

California Regional Water Quality Control Board - Central Valley Region Contract

For QAQC purposes, the Program inciudes periodic collection and analysis of total dissolved
solids (TD)S), selenium and boron. CRWQCB-CVR responsibilities will include monitoring
water quality at critical San Joaguin River basin sites to serve as a check on data collected at real-
time monitoring stations. CRWQCUB-CVR responsibilities will also include moedel operation,
report writing, developing monitoring plans, and conducting worksheps and demonstrations.
Schedule: Contract preparation is underway and will be completed by the end of January 1999.
Deliverables: Contract describing CRWQUCB-CVR duties and responsibilities as they relate to the
real-time monitoring program. Draft and final contract to be delivered upon completion,
Lawrence Berkeley National Laboratery Contract

Travel-time dye studies will help establish the timing influence of tributaries to the San Joaquin
River. LBNL will serve as backup to DWR staff for such duties as station troublesheoting and
data preprocessing. LBNL will also work with Systech Engineering, inc. to modify the graphical
uset interface (GUI) computer program to include the expanded monitoring network. in addition
these dutics, LBNL responsibilities will also include model operation, report writing, developing
monitoring plans, and conducting workshops and demonstrations.

Schedule: Contract preparation is underway and will be completed by the end of January 1993,
Deliverables: Contract describing LBNL duties and responsibilities as they relate to the real-time
monitoring program. Draft and final contract to be delivered upon completion.

Systech Engineering, Inc. Contract

A Windows™-based graphical user interface (GUIL) computer program to display forecast model
input and results was developed for the demonstration project by Systech Engineering, Inc.. With
the expansion of the monitoring network, this program will require moditication to display model
inputs and results for several additional monitoring stations.

Schedule: Contract preparation is underway and will be completed by the end of January 1999,
Deliverables: Contract to upgrade GUI software. Draft and final contract to be delivered upon
completion.

USGS Agreement
DWR has an existing agreement with the USGS to cooperatively operate and maintain ¢ertain
surface water monitoring stations in the San Joaquin Valley. An amendment to this agreement to
include the upgrade of their Tuolumne River near Modesto station o include real time EC and
temperature monitoring will be prepared. The agreement will also include regular operation and
maintenance of discharge and EC/temperature sensors at this monitoring station.
Schedule: The agreement will be prepared by the end of January 1999,

t
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Deliverables: Cooperative agreement to operate this station for real-time monitoring uses. Draft
and final contract to be delivered upon completion.

Sub-Task No. 3
Water Quality Monitoring Plan
Quality Assurance Project Plan

A Quality Assurance Project Plan (QAPP) will be prepared to document the procedures used by
the interagency project team Jor activities related to the colfection, processing, storage, and
publication of surface-water flow and water quality data (LBNL and CRWQCB-CVR staff).

Schedute: A draft document has already been prepared. The final QAPP will be completed by
Tanuary 1, 1999,
Deliverables: Final Quality Assurance Project Plan report.

Sub-Task No. 4
Expand Real-time Water Quality Monitoring Network.

Sub-task No. 4 will expand the monitoring network by installing conductivity and temperature
sensors at six existing telemetered gaging stations and installing telemetry and sensors at two
untelemetered stations in the lower STR basin.

Actions:

6. Plart coordinate, prepare final equipment and manpower tequirements, and schedule work
to be performed (WR Engineer Associate DWR, 48 hous, first year only).

7. Acquisition of equipment (telemetry, dataloggers, BC/temperature sensors, spare

equipment, and associated peripheral equipment) for expanding and upgrading monitoring
station network (Associate Engineer DWR, 24 hours, first year only).

8. Cquipment for network expansion:

2 - Telemstry communications ($2,100 each)

2 _ Data collection platforms ($2,400 each)

2 - Stage height gauges and peripherals ($1,400 each)

8 - EC/temperature sensors and peripherals ($1,700 each)

. 8 - Miscellaneous materials and supplies (3500 per station)

1. Repair and upgrade station for new equipment. Install telemetry and sensors for real-time
discharge and EC/temperature sensors at (W.R. Tech I, DWR, 160 hours).
10.  San Joaquin River @ Maze Road Brdge
11.  Tuolumne River @ Hickman Bridge.

el SN

2, Repair and upgrade station for new equipment. Install EC/temperature sensors al the
following sites (W.R. Tech II, DWR, 324 hours, first year only):
1. San Joaquin River near Stevinson ¢
g
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Merced River near Stevinson

Merced River near Cressey

Merced River near Snelling

San Joaquin River @ Patterson

Stanislaus River @ Orange Blossom Bridge

Upgrade existing telemetered monitoring station to include real-time EC and temperature
at Tuolumne River near Modesto ($2,300 as per USGS agreement ).

Equipment for USGS station (Tuolumne River near Modesta):

o A W

1. 1 - Data collection platforms ($2,400 each)

2. 1 - Stage height gauge and peripheral ($1,400)

3. 1 - EC/temperature sensor and peripheral ($1.700)
4 1 - Miscellaneous materials and supplies ($500)

Equipment for Grasslands WD station (Mud Slough below Gun Club Rd.):

1 1 - Telemetry communications {$2,100 each

2. 1 - Data collection platform ($2,400 each)

3. 1 - Stage height gaupe and peripheral (31,400)

4 1 - EC/temperature sensor and peripheral (§1,700)

5. 1 - Miscellaneous materials and supplies ($500)

Setup and calibration of datalogger, telemetry, discharge gauge and EC/temperature
sensors at following sites (Engineer DWR, 72 hours, first year only):

1. San Joaquin River @ Maze Road Bridge

1.

2. Tuolumne River (@ Hickman Bridge.

3. San Joaquin River near Stevinson

4 Merced River near Stevinson

5. Merced River near Cressey

6. Merced River near Snelling

7. San Joaquin River (@ Patterson

8. Stanisiaus River @ Orange Blossom Bride

Spare equipment for Program when required (one full set of equipment per year).
L. 1 - Data collection platforms ($2,400 each)

2. 1 - Stage height gauge and peripheral ($1,400)

3. | - EC/temperature sensor and peripheral ($1,700)
4. 1 - Miscellaneous materials and supplies ($500)

Schedule: Cxpansion of the monitoring network will begin when CALFED finding is securcd.
Tnstallation of equipment will be dependant of several factors: availability of technical staff,
weather, condition of stations, and availability of equipment. Installation of equipment to
uparade and cxpand monitoring network will commence as soon as possible during the first year
of program operation and should be completed by the end of calendar year 1999,

Deliverabies;
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7. Permanent upgrade to real-time FC/temperature capability for 7-stations (6-DWR, 1-
USGS and 1-Grasslands WD). EC and temperature data available on DWR’s California
Data Exchange Center (CDEC) website.

8. The addition to real-time status of two previously untelemetered DWR stations
measuring flow, EC and temperature
9. Telemetry, data collection, sensors and miscellaneous equipment and materials for

upgrade of 1-USGS, 1-Grasslands and 8-DWR stations.
10. Spare equipment for repair and maintenance of DWR stations.

Sub-Task No. §
Operate and Maintain New and Existing Real-time Monitoring Stations

Real-time stage and conductivity data are downloaded and processed to yield preliminary
cstimates of current discharge. Accurate forecasts of real-time SJR assimilative capacily require
accurate estimates of real-time discharge and EC, which in turn, require the periodic measurement
of discharge and regular maintenance and cleaning of sensors at Network stations. Regular
monthly maintenance of DWR operated stations will be funded by District flood management
and basic data program sources. Regular monthly maintenance of all but one (Tuolumne River @
Modesto) of the USGS operated stations in the Real-time Program will be funded by the USBR.
Regular monthly maintenance of Grasslands Mud Slough station will also be funded by the
USBR during the two year program. Regular monthly maintenance of the USGS Tuloumne River
@ Modesto station will be funded through tie Real-time program.

Since the Real-time program requires an accurate and reliable data source on a daily basis, from
time to time it will be necessary to troubleshoot and repair equipmeit problems that occur
between the regular scheduled maintenance. The Real-time program will fund DWR staff to be
responsible for troubleshooting these probiems. Under their contract, LBNIL staff will serve as
backup when DWR staff is not available.

Actions:

11.  Operate and maintain EC/temperature sensors at the following telemetered monitoring
station (USGS agreement}:
1. Tuclumne River near Modesto ($10,200 per year)

12.  Troubleshooting and repair of 19-stations:
1. Engineer DWR, 152 hours per year

2. LBNL stafl, 40 hours per year (backup)
Schedule: Operation and maintenance of one USGS station (Tuoluntne River near Modesto) will
begin when station equipment is upgraded 1o include ECAemperature monitoring and will

continue to the completion of the two-year program. Troubleshooting and repair of network
station equipment will be initiated as required throughout the term of the program.

10
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Deliverables: With the more intense operation and maintenance schedule that the project will
provide, there will be an increase in the accuracy of stage, flow, EC and temperature data
collected at network stations to the benefit all data users. Maintenance summary will be included
in yuarterly reports.

Sub-Task No. 6
Water Quality Sampling and Analysis

Periodic collection and analysis of water samples for total dissolved solids (TDS), selenium and
boron is the focus of the project’s two-year water quality sampling plan. Periodic collection and
analysis of water samples for total dissolved solids (TDS) help maintain reliable site-specific
correlations of TDS and EC. Although boron and selenium canmot be measured in real-time,
concentration data from sampling sites will be used for retrospective model runs. Sampling will
be conducted on a weekly basis for key sites and more intensive daily monitoring will be
conducted periodically at specific locations. Sampling program will follow the methods and
procedures established in the QAPF report.

Actions:

13, Weekly sample collection, processing, and analysis for boron and selenium at ten sites
and daily sample collection, processing, and analyses for boron and selenium at select
sites (CRWQCB-CVR student, 2,860 hours per year).

14.  Sample processing and analyses for TDS for select samples (CRWQCB-CVR lab, 250
samples at $16 per sample per year).

15.  Weekly sample processing and analyses for B and Se (CRWQCB-CVR lab, 520 samples
at $35 per sample per year).

16,  Daily sample processing and analyses for B and Se (CRWQUB-CVR lab, 513 samples at
$35 per sample per year).

17.  Time-of-travel dye studies (LBNL stafl’ plus 100 samples at 31 per sample per year).

18, Prepare summaries of the results of water quality sampling program to be included in the
quarterly and annual reports.

1

Schedule: Water quality sampling will begin when funding is secured and will continue through

the course of the 2-year program. Summaries of water quality sampling will be completed on a

quarterly and annual basis.

Deliverables: Provides a check on the accuracy and reliability of real-tine EC data through

correlation 1o TDS monitoring. Analysis of B and Se monitoring will help to identify where

contaminants are being introduced into the tiver system and the loads entering the Delta,

Quarterly and annual summaries included in program reports (see sub-task 1}).
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Sub-Task No. 7
Modeling and Management Activities

Staff will assemble and process real-time monitoring data, poll stakeholders on upcoming river

management activities, run the forecasting model and post results on the Internet on a weekly

basis. Stakeholders will be consulted on a quarterly basis on opportunities to improve SJR water

quality. Workshops will be conducted periodically to solicit interest and participation by new

stakeholders in Program activities. Stakeholders will be instructed on how to use the Program's

GUI software, and Program information will be disseminated on the SJRMP home page. Annual

progress reports will be submitted to CALFED and MOU signatories.

Aclions:

16.  Assemble and pre-process raw stage and EC data for San Joaquin and tributary sites;
weekly (DWR Engineer 624 hours, LBNL stafl 24 hours).

20.  Input and maintain processed data; weekly (DWR Assoc. Engineer 104 hours).

21 Poll stakeholders on current river management activities; weekly (DWR Assoc. LCngineer
208 hours, LBNL statf 104 hours).

22, Run forecasting model; weekly (DWR Assoc. Engineer 520 hours, LENL staff 295 hours,
CRWQCB-CVR stall' 312 hours, CRWQCR-CVR student 1040 hours).

23, Maintain and post model results on GU1 (DWR Assoc. Engineer 416 hours ).

24.  Maintain and post model results to USBR SJRWQOP Bulletin Board and Web Page,
weekly (LBNL staff 104 hours).

25 Conduct workshops , training sessions, and demonstrations with water agencies, water
districts, and the public to promote use of forecasting model interface and forecasts
(DWR Assoc. Engineer 96 hours, LBNL staff 95 hours plus travel, CRWQCB-CVR stalf
96 hours).

26 Attend SJRMP meetings to provide monthly updates (DWR Assoc. Engineer 96 hours,
LBNL stafl 96 hours plus travel, CRWQCB-CVR staff 48 hours).

27.  Write quarterty and annual reports (DWR Assoc. Engineer 168 hours, LBNL staft 72
hours, CRWQCB-CVR staff 72 hours).

28 Training DWR stafl in model operation (DWR Assoc. Engineer 60 hours, DWR Engineer
60 hours, LBNL staff 36 hours plus travel, CRWQCB-CVR staff 24 hours).

29.  Upgrade and maintenance of GUI software (LBNL staff 24 hours plus travel, Systech
Enginesring Inc. contract)

130 Miscellaneous unforeseen needs (salary raises, equipment failures, additional work to
upgrade stations, additional travel and perdiem costs, etc.)

L,

Schedule: Quarterly reports of progress and an annual report summarizing the results of weekly

forecasts of flow and EC on the San Joaquin River. The annual report will be writien in a style

for publication by Califernia Agticulture or similar journal. Web site and DWR PC will be kept

curtent with forecast dara for the period of the CALFED grant.

Deliverables:

12
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31.

32.

33.

34,

Weekly water quality forecasts (posted to SJRWQOP Bulletin Board, USBR web page,

and available to stakeholders on Real-time GUY).

Stakeholder workshop presentation materials and a schedule of workshops will be

provided.

Quarterly and annual progress repotts (see sub-task 1). Summary of workshop minutes

will be included in quarterly reports.

Upgrade GUI soflware.
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Task Order Schednle of Deliverables:

Subtask No. Task /Deliverablc Description Start Date Duc Date
(mio/¥r)} {mo/yr)
1 Program Management 1/99 1200
1. Quarterly fiscal reports. 4199, 7/99,
10799, 1/00,
400, 7/00,
10/00, 1701
2. Annual progress reposts summarizing data, resuits 160, 1/01
and activitics.
2 Preparation of Subcontracts and Agreements 12/98 1/2%
1. Draft Subcontracis 12/98 1/99
2. Final Subcontracts 1799 2/99
3 Water Quality Monitoring Plan QAPP 7198 1/99
1. Draft QAPF rcport completed
2. Final QAPP report 1/99
4 Fxpand Real-time Water Quality Monitoring 199 12/99
Netwuork
1. Permancnt installation of telemetry, stage, and 1/99 12/99
EC/Hemp monitoring equipment tor two D'WR stations
and upgrade (o real-time EC/emp for anc USGS and six
DWR stations.
2. Equipment purchased for network expansion. 1/99 12/59
3. Updates of monitoring network expansion will be (seo sub-lask {see sub-task 1)
included in quarterly and annual reports (see sub-task 1), |
5 Operate and Maintain New and Existing Real-time | 1/99 12/00
Monitoring Stations
1. Regular monthly O & M /9% 12/00
2. Troubleshaoting and repair /99 12/00
6 Water Quality Sampling 1/99 12/00
1. Provide a check on ihc acouracy and reliability of 1199 12/00
rcal-time EC data as it corrclates to TDS values.
2 Water guality summaries inciuded in quurierly and (sec subdask | (sec subtask 1)
anmual reports (see sub-task 1). D
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Modeling and Management Activities 1/99 12/60
1. Weekly waler quality forecasts (posted to 1/9% weckly
SIRWQOP Bulletin Board, USBR web page, and

available (o stakeholders on Real-time GUI).

2. Stakeholder Workshop Presentation malerials. 1/99 3/99

3. Modeling progress reports included in quarterly and
annual reports (see sub-task 1).

(see sub-task
1

(sce sub-task 1)

15
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Task Qrder Budget - Two Year Program
Year Number 1

No. | Project Task/Sub-task Direct Direct Overhead Service Equip. Misc., Total
Labor | Salarv & Labor Contracts Costs Travel & Clonts
Hours Renefits {General & Agrec. Other
Admin & Direct
Feey) Costs
1 Program Management (DWR 260 | $10,720 $4,481 515,201
Semot Engr.)
2 Subcontract preparation (DWR a0 %2474 $1,034 $3,508
Senior Kingr }
3 Prepare Quality Assurance
Project Plan.
LBNL staff $3.164 33,104
CRWQCE-CVR staff $1.477 $1,477

4 | Expand Real-time Monitering
Networle

1. Acquisition of equipment.
Permanent installation of
telemetry, stage, EC/temp cquip.
for two DWR stations and
upgrade to real-time EC/temp for
one USGS and six DWR stations.

DWR Engr Associate 484 | 31,603 3670 §126 | $2,39%
DWR Assoc. Engineer 24 $834 $340 $120 $1,309
DWR Engineer 72 $1,527 $638 $252 | %2417
DWR Tech 11 4384 | 513,303 $5,562 $1,008 | $19.875
USGS agreement $2,300 $2,300

2. Equipment for network
expansion (8-D'WR. stalions).

Telemetry comin.(2) $4,526 $4.526
Data collection platform 85,172 $5.172
@

Stage meter (2) £3,017 $3,017
EC/temp sensor (8) 514,654 $i4.654
I(\;I)jsocilanaous malcrials £4.310 $4.310}

3. Equipment for USGS station.

16

I —018458
|-018458



ECHemp sensor (1)

$1.831

FIR31

Misccllancous materials
n

$539

$539

4. Equipment for Grasslands Mud
Slough nzar Gun Club Rd.

Telemetry comm. (1)

52,263

$2.263

Data colleclion platform
(1}

$2,586

$2.586

Stage meter (1)

$1.50%

$1.508

EC/temp sensor (1)

51,831

$1.831

Station house (1)

$1,078

31078

Miscellaneous matenals
N

$1.078

$1,078

5. Spare equipment for
monitoring networl.

Tekemelry comm. (1)

$2,263

$2,263

Dara collection platform
L

$2.5%6

$2,586

Stage meter {1)

$1.508

£1,508

EC/hemp sensor (1}

$1,831

$1.831

Miscellancous 1aterials

)

$339

3539

Operation and maintenance of
monitoring stations. Q&M of
DWR stations will be covered
under other programs,

1. Supervision, planning and
scheduling of twice-monthly
gpenalion and maintenance of 8-
DWR stations {DWR Engr.
Associate, WR).

T8 | 32,597 $1,085

$3,682

2. Twice-monthly operation and
maintenance of $-DWR stations
{DWR. Tech I,

784 | 521,552 $5,009

$3.024

$33.585

3. Operate ard maintain EC/temp
sensors at USGS station
Toolonme River near Modesto.

$10.200

$10,200

4. Troubleshooting and repair of
19-Real-time stalions.

17
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DWR Engineer

144 | $3,054

$1,277

£4,331

LBNI, siaff (backup)

$3.516

$3.515

Water quality sampling.

1. Weekly & daily sample
collection, processing and analysis
for I3 and Sc (CRWQCB-CVR
student).

$42.500

$42,500

2. Lab analvsis for B and Se
collected weekly (520 samples per
year at $35 per sample)

$18,200

£18,200

3. Lab analysis for BB and 5S¢
collected dailly {513 samples per
vear at $35 per sample)

$17.955

$17,955

4. Lab analysis for TDS samples
{250 samples per vear at §16 per
sample).

$4,000

$4.000

3. Thme-of-travel dye studies
(LBNL staff 24 hours + 100
samplcs al $1 per sample)

$2,34G

$2.346

Modeling aod general program
activities.

1 Assemble and pre-process real-
time data weekly trom 19-staticns.

DWR Engineer

624 | §33,235%

$18.767

LBNL staff (backup)

$2,110

$2,110

2. Imput and maintain processed
data; weekly (DWR Assoc.
Engineer)

104 | $3,615

$5.126

3, Poll stakeholdcrs on current
river management activitics;
weekly.

DWR Assoc. Engineer

208 | $7.230

$3,022

$10,252

LBNL. stafl

$9.142

$9,142

4. Run forecasting model: data
inpnt, calibration, test ran, confer,
adjustments, and final run; weekly

LYWR Assoc. Engineer

520 | $18,075

$7.555

$25.631

LBNI. siaft

$25.931

$25,971
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CRWQUCB-CVR staff $19.204 $19.204
CRWQCB-CVR student $15,454 515,454
5. Maintain and archive dala. Post 416 | $14.460 $6,044 $20,505
model results to GUI (DWER
Assoc. Engineer}.
6. Maintain and post model $9,142 §9.142
results 1o USBR bulletin board
and web page (LBNL staif).
7. Conduct workshops, training
sessions, and demonstrations.
DWR Assoc. Engineer 96 | %3337 $1,395 8504 [ %5236
LBNL staft’ $11.318 F11,318
CRWQCB-CVR staff $5,909 £5,909
8. Attend meelings.
DWR Assoc. Engineer 96 $3,337 $1,395 %504 $3.2306
LBNL staft’ §0.404 $9.494
CRWQCB-CVR staff $2.954 £2,954
9. Write reports and bulletins.
DWR Assoc. Engincer 168 1 §$3.840 §2,441 $8,281
LBNL slaff $6,329 $6,329
CRWQCB-CVR staff $4.432 $4.432
10. Training DWR staff in model
operation.
LBNL staff (trainer) $4.172 $4.172
CRWQCB-CVR staff $1,477 $1,477
{trainer}
DWR Assoc. Engineer 60 | $2,080 $872 $2.957
{iraincc)
D'WR Engincer G0 | $1.273 $532 $1,805
11. Upgrade and maintenance of
GUI software.
LBNL staff $2.219 $2,219
Sysiech Engincering, Inc. $5,000 $5,000
12. Contingency fund for $32.000 | $32,000
niiscellaneous unforeseen needs )
(i.e. salaty raises. equipment i
19
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r failures, additional work to
upgrade stations, additonal travel
& per diem, cic.)
No. | Preject Task/Sub-task Dircct Direet Overhead Service Equip. Misc,, Total
Tabor | Salary & Labor Contracts Costs Travel & Costs
Hours | Benefits {General & Agree. Other
Admin & Direct
Fees) Costs
Total 1 Year Costs 4307 | $130453 $54,404 $239.944 | 553,20 | 337544 | 3515165
Total 2™ Year Costs 3498 | $107052 44,748 5220,134 58727 1 $36432 | $416,693
Total Program Costs THOS | SIATZ05 $99,152 $460,078 | 561847 | $TESI6 | §9318%T
2™ Year costs include ail 1% Year
costs with the exception of
sections 2, 3, 4.1-4.4, 10 and 1],
DWR Staff Direct & Indirect & Tatal
Bencfils Surcharge Howrly
Houly Hourly Rate
Rate Rute
Senior Lingincer $41.23 $£17.23 $58.40
Assoc. Enginecr $34.76 $14.53 $49.29
Fngineer $21.21 $8.87 $30.08
WR Assoc. Enginecr $33.12 $13. 44 $46.96
WR. Tech I $27.49 §11.49 $38.98
‘Tﬂxpenditurc First Year Costs Secand Year Costs Tetal Program Costs
LBNL $RE, 882 $79.527 $168.208
CRWQCB-CVR $133,562 $130.607 $264,169
USGS $12,500 $10.200 §22.700
Systech Engineering, Inc. $5,000 50 $5,000
Equipment costs $53,120 $8,727 $61,847
IDWR wages (direcl salary, benefits, $184 558 $151,800 $336,357
indirect costs and surcharge)
Misc., trave! and other direct costs. $37.544 $36,032 $73,576
Total Annual Costs $515,165 $416,693 $931.857
FISCAL YEAR BUDGET
Fiscal Year Direct Mrect Overhead Service Fquip. Misc., Todal Costs
Labor Sulmry & Laber Contracts {onls Travel &
Hours Renefits (Greneral & Apree. 3 Other
Admin & ) Direct
20



Fees) Costs |
1998-59 2,554 $76,627 32,030 $129877 | 848.75¢ $15,528 $306.852
195900 3,498 $107,052 344,743 $220,134 $8,727 $36,032 $416,693
200001 1,749 353,826 322,374 10,067 34,364 318,016 320846
TOTALS 7,808 §237.205 $99.152 S460.07% | 561,847 §75,576 $931.857
21
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