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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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:'Abstract Th1s paper descnbes the development of a comprehensrve ﬂow and sallmty'-
: -momtormg system and apphcatlon of a dec1s1on support system (DSS) to 1mprove management '_

3 j_of seasonal wetlands 1n the San Joaquln Valley of Callforma The Env1ronmental Protectlonlv'

: 'Agency regulates sahmty d1scharges from non-pomt sources to the San Joaqum River using a

'-procedure known as the Total Max1mum Dally Load (TMDL) to allocate the ass1m11at1vef' ) "

: capac1ty of the R1ver for salt among watershed sources Management of wetland sources of salt
load w1ll requlre the development of momtonng systems more - 1ntegrat1ve management- '

' _strategles and coordmatlon with other entities. To obtam local cooperatlon the Grassland Water__

‘ Dlstrrct whose pnmary funct1on is to supply surface water to pnvate duck clubs and managed ; -

! wetlands needs to communlcate to local landowners the hkely 1mpacts of sahmty regulat1on on

o . :vthe long term health and. functlon of w1ldfowl hab1tat The pI'O_]CCt descnbed 1n th1s paper w111 - Lo
. also prov1de th1s 1nformat10n The models that form the backbone of the DSS develop sa11n1ty-' e
S :"balances at both a reg1ona1 and local scale The reglonal ‘scale concentrates on dehverres to and_g

o : exports from the Grassland Water Drstnct wh11e the local scale focuses on an 1nd1v1dual wetland 3 o

. umt where more 1ntensrve momtonng is bemg conducted The de51gn of the DSS 1s constramed' el

i 'v:_-;to meet the needs of busy wetland managers and is belng des1gned from the bottom up ut111z1ng ,

F ':tools and procedures famrhar to these 1nd1v1duals

S _-1 INTRODUCTION

' .'_':'_vv:v-_The Grassland Water D1strlct (GWD) together w1th the adjacent State and Federal refuges-;. R

" -'_':':::jconstltute the largest cont1guous wetland in the State of Cahfom1a (Frgure 1) The GWD =

o r"fcompnses two 1nterconnected units - the northem and southern GWD un1ts —whlch togetherv:. S

vﬁ1




provide water to more than 20,000 hectares of privately owned wetlands, mostly used as over-
wintering habitat for wildfowl on the Pacific Flyway. The Northern GWD (NGWD) is larger in
area than the Southern GWD and contains discrete drainage outlets which provide drainage to
distinct sub-basins within the NGWD (Figure 2). For this reason, the NGWD was chosen as the
subject of the study described in this paper. |

Seasonal wetlands in the GWD are flooded in the fall and drawn-down in .t_he spring to provide
habitat for migratory waterfowl, shorebirds, and othe_r" -wetland-dependerit species. Due to
alterations in n atural h'_ydr.ology, these w etlands are looded with Central_v Vall_ey Project water .
‘supplies delivered through GWD canals. m'the'épﬁng', during the momhs of March-April,
-seasonal wetlands are drawn-down to m1m1c the natural dry cycle of a ‘seasonal wetland :
"-Wetland drawdowns are t1med tom ake seed and 1nvertebrate resources avallable dunng peak :
.:waterfowl and shoreblrd migrations. and to - correspond wrth opt1mal germmatlon condmons
E (pnmarlly soil temperature) to grow naturally occurrmg mmst-soﬂ plants The seeds of m01st soﬂ;f.

plants are recogmzed as a cr1t1ca1 waterfowl food source prov1d1ng essent1a1 nutnents and energy |

- :for w1nter1ng and mlgratmg birds (Frednckson and Taylor 1982)

" Optlmal tlmmg of wetland ﬂood -up and release has been determmed by tr1al and error for N '

' ;dlfferent species of mo1st so11 plants and for dlfferent env1ronmental condltlons although

gu1de11nes for these practlces are poorly documented

3 2. WETLAND MANAGEMENT B
: The seasonal wetlands of the GWD are managed to meet hab1tat requ1rements by ﬂoodmg in the . : :
ffall and releasmg their waters in the spnng Spnng releases are d1scharged 1nto tnbutarles of the . '

Lower San J oaqum R1ver These releases, in comb1nat1on w1th agncultural dralnage that ﬂows .

o .through the GWD, contam varying amounts. of total. dlSSOlVCd sohds (TDS) boron and selenium.

: jThese const1tuents have been 1dent1ﬁed as- stressors that lead to frequent exceedance of water —

quahty obj ectlves estabhshed for:the San T oaquln Rrver by state and federal agenmes

: Research conducted by Grober et al. (1995) suggests that wetland dramage from the GWD could _
: be scheduled to comcrde w1th peak a831m1lat1ve capacrty in the San Joaquln River to help3
.1mprove downstream water quallty (Flgure 3) Ass1m11at1ve capac1ty in: the San Joaqum Rlver-_

ioccurs dunng perlods when the average electncal conduct1v1ty (EC) at Vemahs is below the,

T




~seasonal running average concentration. Figure 3 shows that the irn'gation season EC objective

- of 700 uS/cm between April 15 and August 15 each year is frequently violated. Between 1985

and 1998 the EC Ob_] ective at Vernalis was violated more than 70% of the time.

| -Increased water supply allocations under the Central Valley Project Irnprovement Act (CVPIA) -
envrronmental leg1slat1on that resulted in a large transfer of water between 1rr1gated agnculture

j and the env1ronment - have created opportumt1es to coordmate the release of seasonal wetland

- drainage with the assimilative capacity of the San Joaquin R1ver Coordlnated releases w1ll help o

a '.to achleve salt and boron water quahty obJectlves and 1mprove fish habltat in the ma1n stem of

'the San Joaqum River and Sacramento - San Joaquin Delta Improved schedulmg of west-s1de |

_dlscharges can assist in avo1d1ng critical time penods for fish rearmg and remove an 1mportant'

- "fstressor leadrng to 1mprovements 1n the San Joaquin salmon ﬁshery To date however no

'systematlc data collection program has been undertaken to evaluate the- short and long term

- 'consequences of real-time wetland dralnage management Dramage momtormg (Flgure 4)

o undertaken as p artofthep rOJect d escnbed inthisp aper h as been undertaken to address thlS -

o ?deﬁc1ency

B 'Management of wetland dra1nage through scheduhng of releases to c01n01de w1th perlods of San

Joaqum R1ver as51m11at1ve capac1ty, can help to improve San Joaquin River water qualrty _

. _7However these actrons may. need to be cons1dered relative to potent1al b1olog1cal 1mpacts of '

- :changes to tradltlonal wetland management pract1ces F1gures 5 and 6 show how water - '_ .

":”.management for opt1mal productmty dlffer between smartweed and water Peak ass1m11at1ve

| _lri'i}capac1ty typlcally occurs between the months of' January and Aprll Th1s tlme penod 1s oﬁen L
| '_ir-,:-'fearher than the tradltlonal wetland draw- down penod (March Apr11) Hence the response of o

' "-".:-'-':f;m01st sorl plants and of mlgratory waterfowl and shoreblrds to- an altered draw down reglme -

L "jneeds to be assessed Th1s assessment w1ll 1dent1fy potent1al 1mpacts to. seed germ1nat1on rates

_-f:waterblrd foragmg rates, habltat ava11ab111ty, and spe01es drversrty and abundance It 1s poss1ble B

= 'that early, expenmental drawdown “may make food sources ava1lable to w1ldl1fe w1thout___ -

: :'negatlvely affectlng wetland vegetatlon commumty and plant specres d1vers1ty hence beneﬁtlng' )

I )‘both w1ldhfe and the health of the San J oaqu1n R1ver Th1s ongomg research phase of th1s pro_]ectfv _ |

s :‘v'_,}w111 have consrderable technology transfer value to other agenc1es that operate seasonal wetlands - '

B fand also drscharge constltuents of concem to the Rrver :



U ':i-r .‘fmlgratron when hlgher ﬂows emanate from sloughs carry1ng dramage water than along the mam -

S :stem of the San Joaquln R1ver .

3. WATER QUALITY MAN AGEMENT
As a result of recent landmark env1ronmental legrslat1on that drastlcally change water allocat1ons

-among agncultural mumc1pal and env1ronmental consumers, increases 1n water supply have;" -

C f. ' helped to improve the quallty of wetland habltat in the Grassland Basin. Additional water:v:‘ .‘

o : allocat1ons wh1le 1ncreas1ng the ﬂex1b111ty of operatlon of seasonal wetlands and 1mprov1ng the -

o ‘jquahty o f the1r retum f lows 1ncrease the total s alt load d1scharged tothe San Joaqum R1ver

| Exp101tat10n of opportumtles to 1mprove coordlnatlon of seasonal wetland dralnage w1th the-::'

‘ ass1m11at1ve capacrty of the San T oaqum Rrver can 1mprove comphance w1th Rlver water quahty::

o ":Ob_] ectlves (Frgure 3) These Ob_] ectlves were estabhshed ongmally to encourage lmprovements 1n'-: e

o : éthe management of agncultural and wetland retum ﬂows These obJectrves were set to protect
o .fdownstream npanan 1rr1gators who use the San Joaqum Rlver as the1r sole water supply and to :i

: ;"--;-fprotect the salmon ﬁshery Wetland releases that contam hlgh salt loads dur1ng the months of L
o Apr

'fcan 1nh1b1t germ1nat10n and reduce crop y1e1ds Salmon can become confused dunng thelr annual B

fBetter coordmatlon of agncultural and wetland releases w1th reserv01r releases of good qual1ty
o f:snow melt water on the east-s1de of the San Joaqum Basrn has been suggested as a means of

i iirmprovmg San Joaqum R1ver water quahty for all beneﬁcml ‘uses (Quinn. and Delamore 1994
e ':'.:fKarkoskl Qulnn and Grober 1995 Qumn et al 1997 Qulnn and Karkosk1 1998) Qulnn
o :::'::5(1999) descnbed the results of a: demonstratlon prOJect of real time momtonng and management"-_; =
L 'fjof agncultural dramage and east 81de reservo1r releases that forecasts the ass1m11at1ve capaclty for::: -
'-:::E-sahmty on the San Joaqum RIVCI' (Frgure 7) These forecasts are made weekly based on an
'T-:f:analysm of current d ata at all momtonng statlons o n a Monday mormng 1n c ombmatlon w1th::"»':"‘
o _-finformatlon d1rectly obtalned from east-s1de reserv01r operators on the. ma1n tnbutanes npanan::} o
o :::-.::éfdrverters along the ma1n stem of the San Joaqum R1ver and those agr1cultura1 dramage dlstncts:',r',
o -f:that contmuously momtor the1r dra1nage return ﬂows Wetland real- t1me water quahty:f',:f
BN ::Emanagement prOJect complements th1s exrstmg program to coordmate seasonal wetland dralnage::::y:_'- '
:-w1th the ass1m11at1ve capac1ty of the San Joaqum R1ver Smce there ex1sts 11ttle coordmated::-":':-:fj._-"*':'

-f:monltonng of salt loadmg leavmg the GWD th1s pI'O_]eCt has requlred the 1nstallatlon of wetland:x:;ﬂ |

j.comcrde w1th agncultural pre season 1rngatron to propagate plant seedhngs Salme water':vif ';;




monitoring stations at major drainage outlets from the district (Figure 2). To allow salt balance
modeling, a similar station has been installed. at the-mainv:GWD inlet at the Volta Wasteway
channel. The decision support system, described b elow, was developed to help o rg_anize field
monitoring data and to allow wetland managers malce timely'»decisions regarding return ﬂoWS to
the SJR These demsmns are aided by the fact that the elements of the DSS w1ll eventually be

o common for the SanJ oaquln River and wetland salt. management pI'O_] ects.

L 4 REAL TIME FLOW AND WATER QUALITY MONITORING

- Flow transducers and electrlcal conduct1v1ty sensors’ have been 1nstalled at control structures

w1th1n the GWD (Flgures 2 and 4) These 1nstruments take measurements every 15 mrnutes to- -

_'prov1de an accurate measurement of salt loadmg 1n to and out of the GWD boundary Flow and :

‘ electncal conduct1v1ty data at each s1te 1is collected on-a battery—powered datalogger that is .

at_t_a__ched to a phone telemetry system, allowmg these data to be accessed 24 hours a day.

: :_Flow measurements at the inlet and most of the outlet s1tes are belng made us1ng a state of:the-

o .art acoust1c veloc1ty transducers These transducers ut1l1ze the Doppler pnnc1ple whereby dunng

e operat1on each transducer produces short pulses of sound at a known frequency along two

_ 'f.d1fferent axes.. Sound from the outgomg pulses is reﬂected ("scattered") in all d1rect1ons by
- pamculate matter in the water. These return 31gnals have a frequency sh1ﬁ proportlonal to the _'
N veloc1ty of the scattering material. By comblmng data from both beams and knowmg the relative
: _-onentatron of those beams the dev1ce measures 2D veloc1ty in the plane deﬁned by 1ts two

L acoustlc beams Each transducer is equ1pped w1th two stage measurement sensors 2 vertical

- beam and a pressure sensor wh1eh w1th 1nformat10n on the stream cross sect1onal proﬁle and the o

:: ':r:veloc1ty, is used in the ﬂow computat1on S

Lo :f.:Temperature compensated electncal conduct1v1ty (EC) sensors are belng used to obta1n real tlme'- Sl

sa11n1ty and temperature data at each s1te EC is. a measure of the total dlssolved sol1ds or. the.::: L

L -presence of 1ons in the water When compensat1on 1 made for the water temperature EC

readmgs provrde an accurate count for the sallmty 1n the water Maps have been prepared o B

locatmg water de11very and dralnage turnouts m the GWD dralnage system These maps w111,7 SR

B ;-:document dramage hydrology w1th1n 1nd1v1dual wetland basms The locat1on of the momtonng | _' '

[ .:-fl-stat1ons has been determlned by GPS survey and located on the set of GIS maps of the study area




These momtorrng srtes are. strateglcally placed w1th1n wetland channels so as to allow

:computatlon of salt loads in real trme from: drfferent sectors of the Grassland Water District.

' :Real tlme ﬂow electrrcal conduct1v1ty and temperature data from the GWD is provided by e-

' ‘ 'marl and through a websne http //socrates ber keley edu/~anumn/Grassland Rea tlme/Qumn—a

- Gr ass/ as 1nput to the real t1me water quahty model of the San Joaquln Rlver operated by the::i -

SJRMP Water Quahty Subcomm1ttee (Flgure 7) http //wwwdpla water ca gov/srd/waterquahtv:: o

o T/realtrme/mdex htm The SIRMP Water Quahty Subcomm1ttee has been funded to enhance thef 1'

- -'i‘;ex1st1ng network of real trme momtonng statrons along the mam-stem of the San Joaquln Rrver'i- - _

L Vjand to. 1mprove the coordlnatron of agrrcultural retum ﬂows and scheduled east s1de ﬁsh flows o

5 :v:f.(Qumn et al 1997) Installatlon of ﬂow and water quahty mon1tor1ng equlpment and cellular_é_ e

) v'lff-:-’;telemetry equlpment at key locatlons in. the Grassland Water Dlstnct helps to prov1de wetlandf: o

_ A and refuge managers w1th the data necessary to make scheduhng dec1s1ons Mean da11y sa11n1ty:- L
R ‘_"z:loadlng from the GWD 1s calculated from the momtormg data and 1s compared wrth the darlyi B |

";'f:_f-ass1m11at1ve capa01ty determmatrons on the SJR Wetland d1scharge opportumtles dunng the%, - :7 :

- ::f:sprmg months when the majorrty of sahne d1scharges from seasonal wetlands occur 1s evaluatedi._ :;

i :';-':-,weekly by the PrOJect team cooperatlvely wrth the watermaster and Dlstrrct blologlst from the: f

’ -'f':‘f"}jf’f?_'f'Gwn

R st HABITAT EVALUATION

o _,_i:The brologlcal and ecologrcal momtonng and data Ob_]CCtIVGS of the pI'OJCCt are to document thez .
ol ;Veffects of changmg tradrtronal ﬂood up and wetland dramage drscharge pattems on wetlandi'..'g: i
’E:habltat and b1rd specles Achrevement of these obJectlves w111 ass1st in developmg adaptrve;
_f-‘management approaches to optrmrze wetland habrtat condrtlons whlle mlmmrzmg the negatlvef:-..j

i,f-'effects of wetland dramage on the water. quahty in the San Joaqurn R1ver ' : I

- "::A program of Wetland habltat assessment 1s proceedmg concurrently wrth the real-tlme- L
o :_'momtorrng and water qualrty management program Changmg the scheduhng of wetland, ,.
s ':::,:,z»dralnage to. the San Joaqum R1ver affects the t1m1ng and rate of drawdown of wetland ponds and"' Ca

L Vi’:hence the forage value of the wetlands for mlgratmg and w1ntenng shoreblrds and waterfowl 7, g

‘},Wetland sahnlty management measures can also affect the productlvrty and d1ver51ty of

;_:Vegetatlon that can be grown 1n the watershed The research underway 1s documentlng the : B




impacts of altering traditional wetland management practices and developing guidelines for
multi-objective wetland operations including forage production, nesting cover establishment and
salinity m anagement. T he concurrent p rogram o f h abitat e valuation and s alinity m anagement
could lead to optimization of wildlife and environmental benefits to the Grassland Basin and San

Joaquin River.

Wetland habitat monitoring sites have been randomly chosen from available seasonal wetlands
within the GWD. These wetlands correspondingly drain into locations where flow and EC
momtormg sites are situated. At all wetland study plots, a palred study design is being used to
directly assess differences in traditionally drained wetlands vs. non-traditionally drained
wetlands.  Biological monitoring is being conducted on adjacent traditionally and non-
traditionally drained wetlands. The monitoring includes both a waterbird (waterfowl and
shorebirds) usage component- and a moist-soil plant production component. The waterbird
component measures abundance and diversity and determine time-activity budgets of waterbirds
through scan sampling and direct observation to assess foraging potential. The moist-soil plant
production component determines the impacts, if any, to the vegetation by assessing changes in

total plant biomass, percent coverage, and species composition through grid sampling and aerial

photography.

6. DECISION SUPPORT SYSTEM DESIGN
The rationale for developing a decision support system (DSS) was to provide a set of analytical
tools that assist in computation of GWD wetland water requirements, estimation of wetland
salinity load in seasonal wetlands and in the selection of best management practices. A
| requirement of the DSS was that it be simple in design and intuitive, similar to data management
tools typically used by the GWD. GWD staff spend much of their time in the field and do not
have large blocks of time that they can devote to learning new software. The DSS was designed
to interact with existing San Joaquin River water quality forecasting models and software to

allow the partition of River assimilative capacity among the wetland releases.

7. WATER QUALITY MODEL
The wetland water and salinity model simulates seasonal and permanent wetland management in

the Grassland Water District and mimics the wet/dry seasonal cycle that these wetlands



experience as well as the quantity and water quality of wetland releases. The main objective of
the wetland water quality model is to predict the effects of salt loading to the San Joaquin River
during spring drawdown (January-April). The model incorporates the weekly water use
requirements of the major wetland habitat types in the Grassland Water District and the adjacent
State and Federal refuges. Mapping of the wetland habitat has been limited to date to
discriminating open water areas within the wetland complex. Evapotranspiration from moist-soil
plants within the GWD is presently estimated and not specifically modeled owing to lack of field
data for model calibration. There are no reliable techniques available using remote sensing
technology to quantify the areal extent of the major moist-soil plants and other wetland habitat
within the GWD. In spite of these limitations the model tracks salinity changes in each of the
wetlands over the winter season and incorporates user-defined schedules for wetland drawdown
in the spring months. By running scenarios of different weekly wetland fill and release schedules
and annual changes in vegetation type and waterbird usage, managers are able to plan operations

to minimize water quality impacts on the San Joaquin River while maximizing wildlife benefits.

The current model has been developed as a Microsoft Ex!cel spreadsheet on account of the
widespread familiarity with this product among wetland managers in the Grassland Basin. The
model has been designed to perform historic hydrology simulations as well as seasonal
alternatives (along with sensiﬁvity analyses). Seasonal alternatives include different wetland
drawdown protocols such as (a) early drawdown (critically dry to dry yeér), (b) traditional
"drawdown (dry to wet year), (c) late drawdown (wet year), and (d) preflushing . The wetland
water quality model has been designed to allow easy linkages to popular software packages 'such
as RAISON and ARCVIEW. In addition, the Excel spreadsheet model has been designed tb
predict salt loading from the NGWD watershed as well read salt assimilative c apacity output
directly from the Department of Water Resources’ Delta Simulation Model II (DSM-2). First the
wetland water quality model provides wetland outflow quantities and salt loads to DSM-2 at
Mud and Salt Sloughs for use in its river forecasts and second, the wetland water quality model

uses SJR assimilative capacity forecasts provided by DSM-2 as input .

7.1 Input Data
* Input data for the wetland water quality model fall into four categories; static, annually constant,

annually varying, and real-time. Static data, which do not vary with time, include soil properties,

8




land classifications, acreages, drainage basin allocations, and precipitation and ET qualities.
Annually constant data, which are static year to year but vary within the year, include crop
coefficients (for ET subroutines), best management practices, and water table depth. Annually
varying data include precipitation, water year classification, air,»» water, and soil temperatﬁres,
irrigation schedule, and wetland flood-up schedule. Real-time data includes supply water
quantity and quality, drainage water quantity and quality, evapotranspiration, precipitation, and
San Jdaquin River assimilative capacity. Much of the static and annually constant data are
aésumptions since intensive morﬁtoﬁng in these wetlands only commenced in water year 2000:
A typical user will not need modify these data, once measured, except for system changes,

calibration, or sensitivity analyses. -

7.2 Model Runs v .

The model was applied to historical northern GWD. drainage data collected during the 1998 —
1999 water yeér. The NGWD contains the major drainage outlets to the San Joaquin River and,
since it is geographically separated from the southern GWD by the city of Los Banos, it can be
considered as a hydrologically separate system. During the spring of 1999, NGWD wetland |
draWdown contributed over six percent of the total salt load in the SJR at the Crows Landing
monitoring station, located downstream of the Mud and Salt Slough discharge points, on the San
J'oaquih River. The Mud Slough discharge to the San Joaquin River combines flow and salt
loads from Mud Slough (north), Fremont Canal, Los Bafios Creek, Hollow Tree Drain, and S-
Lake Drain. Fremont Canal alone contributes flows and salt loads from approximately 2% of the

total wetland acreage in the NGWD (GWD, 2001).

Model simulations have been made coinparihg SJR flow and water quality at Crows Landing
under several different wetland management plans for the drawdown season between January
1999 and April 1999 (Figures 8 and 9).' The different wetland management plans were simulated
using calculated wetland water quality. The salt loads generated from this analysis were
compared to river assimilative capacity, estimated by the DSM-2 river hydrodynamic model fpr
the same périod. The first step of the model run required devéloping high and low baseline flow
and salt load values for the SJR. The high SJR baseline selected was the actual niodel_ed (DSM-
2) salt ioad at Crows Landing. The low SJR baseline was the salt load at Cfows Landing

assuming zero contribution of flow and salt load from the NGWD.



Once baseline values were established, the wetland water quality model simulated early and late
drawdown release scenarios from the NGWD. For these histc;rical model runs, early and late
wetland drawdown séenarios were generated by skewing the actual drainage data by +/- 1
standard deviation. To view the impacts of the alternative wetland management plans, the
‘modeled results were added to the low SJR baseline values. Although the actual NGWD salinity
contribution to the SJR was roughly 6% during the 1999 wetland drawdown season, effects from

altered drawdown schedules are apparent.

7.2.1 Scenario 1 : Baseline Values: DSM-2 Model Values (Actual) vs. DSM-2 w/o NGWD
Contribution

This comparison shows the difference between the actual modeled (DSM-2) SJR qualities and
quantities (high baseline) and the SJR had there been no contribution from the NGWD (low
baseline).

7.2;1.1 Water Quantity

Completely removing the NGWD contribution considerably reduced the flow in the SJR at
Crows Landing. The reduction in flow ranged from one to almost 11 percent, with the maximum
observed deficit occurring in late March and early April (Figure 8).

7.2.1.2 Water Quality

Completely removing the contributions from the NGWD to the SJR had a marked effect by
reducing the EC at Crows Landing by more than 4% during peak wetland withdrawals in
February and March (Figure 9). It is interesting to note that during the week ending March 25"
removing the NGWD contribution actually increased the EC of the SJR at Crows Landing.
Further review of the data confirms this, showing that indeed the EC of the SJR was higher
during that time than the wetland releasés. However, other than that one week, removal of the
NGWD component decreased the EC, and hence increased the assimilative capacity, of the San

Joaquin River at Crows Landing. .

7.2.2. Scenario 2 : Wetland Water Quality Model Run 1 — Early Wetland Drawdown

This comparison is designed to show the difference between the actual modeled (DSM-.2) SIR
qualities and quantities (high baseline) and the SJR had there been an early wetland drawdown
from the NGWD.

- 7.2.2.1 Water Quanﬁty
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An early wetland drawdown management plan from the NGWD to the SJR increased the flow in
the SJR at Crows Landing during the early months and reduced it in the later months (Figure 8).
7.2.2.2 Water Quality ' ,

Applying an early wetland drawdown management plan from the NGWD to the SJR had a
marked effect by increasing the EC by an avefage of 1.5% during the early months (January and
February) and by reducing the EC by an average of 2.5% in the later drawdown months (March

and April) — (Figure 9) .

7.2.3 Scenario 3 : Wetland Water Quality Model Run 2 — Late Wetland Drawdown

This comparison shows thé difference between the actual modeled (DSM-2) SJR qualities and
quantities (high béseline) and the SJR had there been a late wetland drawdown from the NGWD.
7.2.3.1 Water Quantity

A late wetland dréwdown management plan from the NGWD to the SJR did not have as great an
iinpact on the SJR as did the early drawdown management plan. The late drawdown did
decrease the flow in the SJR at Crows Landing during the early months and increased it in the
later months however on average, it did not change the flows by more than +/- one percent
(Figure 8). | | |
7.2.3.2 Water Quality

Because traditional drawdown management plans tend to be 1ater> in the season, applying a late
wetland d rawdown m anagement p lan from the NGWD to the SJR did not have as marked an
effect on the water quality of the SJR. The late drawdown decreased the EC by an average of
0.5% during the early months (January and February) and increased the EC by an average of
0.25% in the later drawdown months (March and April) — (Figure 9).

7.3 Analysis v
It was apparent that even though an early withdrawal man;igement plan has the greatest effect on
altering the quality of the San Joaquin River, this is mainly because wetland managers in the
NGWD schedule traditional drawdown later in the season. These simulations will need to be

performed on subsequent years to verify the findings from the one drawdown season of 1999.
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7.4 Discussion - Adaptive Management Of Wetland Releases

The o verall goal o fthe projectisto provide basic monitoring information and will develop
decision support tools to allow wetland managers in the GWD to respond to the long-term
challenge o f i mproving w ater q uality w hile m aximizing w etland f uncﬁons and habitat values.
- The project considers two levels of monitoring and analysis — the first, at the water district scale,
Will develop inflow and outflow monitoring and a salinity loading mass balance for the entire
North-Grasslands region. The second, conducted at the scale of a single duck club, in this case
the most progressive and scientifically managed in the water district, which has designated
functional wetland units to attract different bird species and which offer a great diversity of
hunting experience. The project is fortunate in having enlisted the cooperation of one of the most
innovative wetland managers in the GWD who has for years been experimenting with different
regimes of wetland ﬁlliﬁg and release — primarily with the objective of optimizing wildfowl
habitat under various regimes of water availability and supply water quality. The duck club will
benefit by the more intensive level o f w ater flow and q uality m onitoring w hile p roviding the
wetland manager a test-bed to observe and evaluate alternative management regimes. More
intensive monitoring of a suite of water quality factors is underway at the duck club with
including flow, electrical c onductivity, p H, turbidity, dissolved and p articulate o rganic c arbon
concentrations and biochemical oxygen demand, which provide a comprehensive comparison of
management-related impacts. '

The synergy between the monitoring and research objectives of our prbject and the practical
aspects of improving wetland function in a climate of increased environmenfal regulation and
control of non-point source discharges‘provides a unique opportunity for advancement of the art
and the science of wildfowl wetland management. By taking this “pre-emptive” action — the
GWD is seen to be proactive in the eyes of the EPA and the Regional Water Quality Control
Boardb (enforcement division for the EPA) which are presently iaying the groundwork for salt

load allocation and salinity water quality objectives on the San Joaquin River.

8. SUMMARY .
Information obtained through this project will be likely be transferable and of significant value to
all wetlands in the Grassland Ecological Area including those wetlands managed by State and

Federal wildlife agencies. The successful implementation of this combined monitoring,
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experimentation and evaluation program will provide the basis for adaptive management of
wetland drainage throughout the entire 70,000 hectare Grassland Ecological Area. The project
will involve local llandowners, duck club operators, and managers of State and Federal refuges in
the Grassland Basin. Although this pilot project has concentrated on the 20,000 hectares that
comprise the GWD, the goal of the project is to disseminate the findings of the project more
widely. The Grassland Water District has a successful history of local involvement through the
District newsletter, published monthly; high school and college-level educational outreach
programs; and through "Wild on Wetland" days which help to educate the public about the

benefits and techniques of wetland management.
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San Joaquin River Basin
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Figure 1. San Joaquin River Basin showing Northern Grassland Water District NGWD) and the major west-
side wetland drainage conveyances Mud and Salt Sloughs. Water supply to agriculture and
wetlands in the Grassland sub-basin is provided through pumping from the Sacramento-San
Joaquin Delta via the Delta Mendota Canal.
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San Joaquin River near Vernalis
30 Day Running Average Electrical Conductivity
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Figure 3. San Joaquin River 30-day running average electrical conductivity (EC) showing periods of
assimilative capacity (graph below seasonal objective) and violation (graph above seasonal
objective). Over the past 13 years salinity (EC) objectives have been violated
approximately 70% of the time.
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Figure 6. Wetland flood-up and return flow schedule for watergrass in the Grassland Basin
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NGWD Wetland Drawdown - 1999
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Comparison of drainage flow for traditional, early and late drawdown scenarios for NGWD
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