RD 537 Catchment

Well ID:553, Carlos Well No:; Catchment:RD 537; Row, Col:45,74; Well Depth:100; GSE:12.5; MODFLOW GSE:15; Bot Lay1:-105; Bot Lay2:-1242; Bot
lay3:-2221; Layer:2; Pump Lay:2
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Well ID:554, Carlos Well No:; Catchment:RD 537; Row, Col:45,74; Well Depth:170; GSE:12.5; MODFLOW GSE:15; Bot Lay1:-105; Bot Lay2:-1242; Bot
lay3:-2221; Layer:2; Pump Lay:2
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RD 785 Catchment

Well ID:731, Carlos Well No:; Catchment:RD 785; Row, Col:38,68; Well Depth:; GSE:23.76; MODFLOW GSE:11; Bot Lay1:-136; Bot Lay2:-1309; Bot lay3:-
2075; Layer:1; Pump Lay:2
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RD 787 Catchment

Well ID:1601, Carlos Well No:; Catchment:RD 787; Row, Col:9,53; Well Depth:68; GSE:32.71; MODFLOW GSE:25; Bot Lay1:-88; Bot Lay2:-1397; Bot
lay3:-2426; Layer:1; Pump Lay:2
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Well ID:1602, Carlos Well No:; Catchment:RD 787; Row, Col:9,53; Well Depth:279; GSE:32.71; MODFLOW GSE:25; Bot Lay1:-88; Bot Lay2:-1397; Bot
lay3:-2426; Layer:2; Pump Lay:2
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Well ID:1603, Carlos Well No:59; Catchment:RD 787; Row, Col:9,53; Well Depth:573; GSE:32.71; MODFLOW GSE:25; Bot Lay1:-88; Bot Lay2:-1397; Bot
lay3:-2426; Layer:2; Pump Lay:2
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Sac River Catchment

Well ID:824, Carlos Well No:; Catchment:Sac River; Row, Col:35,62; Well Depth:305; GSE:26.89; MODFLOW GSE:23; Bot Lay1:-92; Bot Lay2:-1443; Bot
lay3:-2392; Layer:2; Pump Lay:2
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Well ID:1284, Carlos Well No:73; Catchment:Sac River; Row, Col:24,56; Well Depth:; GSE:32.75; MODFLOW GSE:32; Bot Lay1:-27; Bot Lay2:-1385; Bot
lay3:-2452; Layer:1; Pump Lay:2
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UCD Catchment

Well ID:130, Carlos Well No:117; Catchment:UCD catch; Row, Col:57,52; Well Depth:1430; GSE:50.34; MODFLOW GSE:47; Bot Lay1:-44; Bot Lay2:-1589;
Bot lay3:-2840; Layer:2; Pump Lay:2
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Well ID:165, Carlos Well No:113; Catchment:UCD catch; Row, Col:55,49; Well Depth:174; GSE:67.78; MODFLOW GSE:64; Bot Lay1:-40; Bot Lay2:-1576;
Bot lay3:-2829; Layer:2; Pump Lay:2

10/1/1970 10/1/1980 10/2/1990 10/2/2000 10/3/2010
10

@ Observed
‘ 2\ _’\—\4“—\ -f St :s—nJ g
\'I \ 7 s\ \ l V\ ’\ 7 \’I (W] ‘,’ = = = = Simulated Layer 1

= = = = Simulated Layer 2

Well ID:177, Carlos Well No:119; Catchment:UCD catch; Row, Col:55,52; Well Depth:1450; GSE:57.33; MODFLOW GSE:56; Bot Lay1:-46; Bot Lay2:-1632;
Bot lay3:-2849; Layer:2; Pump Lay:2
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UCD Catchment

Well ID:188, Carlos Well No:120; Catchment:UCD catch; Row, Col:55,53; Well Depth:1470; GSE:56.01; MODFLOW GSE:55; Bot Lay1:-64; Bot Lay2:-1638;
Bot lay3:-2853; Layer:2; Pump Lay:2
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Well ID:198, Carlos Well No:121; Catchment:UCD catch; Row, Col:55,53; Well Depth:1368; GSE:54.29; MODFLOW GSE:55; Bot Lay1:-64; Bot Lay2:-1638;
Bot lay3:-2853; Layer:2; Pump Lay:2
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Well ID:217, Carlos Well No:; Catchment:UCD catch; Row, Col:54,49; Well Depth:134; GSE:59.78; MODFLOW GSE:62; Bot Lay1:-34; Bot Lay2:-1598; Bot
lay3:-2829; Layer:2; Pump Lay:2
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UCD Catchment

Well ID:220, Carlos Well No:116; Catchment:UCD catch; Row, Col:54,51; Well Depth:137; GSE:58.78; MODFLOW GSE:59; Bot Lay1:-48; Bot Lay2:-1631;
Bot lay3:-2842; Layer:2; Pump Lay:2
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West Sac Catchment

Well ID:204, Carlos Well No:136; Catchment:West Sac catch; Row, Col:55,72; Well Depth:187; GSE:10.77; MODFLOW GSE:23; Bot Lay1:-82; Bot Lay2:-
1497; Bot lay3:-2529; Layer:2; Pump Lay:2
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Well ID:435, Carlos Well No:; Catchment:West Sac catch; Row, Col:49,72; Well Depth:430; GSE:10.77; MODFLOW GSE:10; Bot Lay1:-119; Bot Lay2:-
1383; Bot lay3:-2390; Layer:2; Pump Lay:2
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Well ID:446, Carlos Well No:; Catchment:West Sac catch; Row, Col:49,75; Well Depth:; GSE:12.77; MODFLOW GSE:19; Bot Lay1:-108; Bot Lay2:-1324;
Bot lay3:-2300; Layer:2; Pump Lay:2
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West Sac Catchment

Well ID:468, Carlos Well No:137; Catchment:West Sac catch; Row, Col:49,79; Well Depth:112; GSE:19.17; MODFLOW GSE:7; Bot Lay1:-79; Bot Lay2:-
1302; Bot lay3:-2222; Layer:2; Pump Lay:2
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Winters Catchment

Well ID:115, Carlos Well No:109; Catchment:Winters catch; Row, Col:57,28; Well Depth:129; GSE:145.8; MODFLOW GSE:139; Bot Lay1:116; Bot Lay2:-
1224; Bot lay3:-2198; Layer:2; Pump Lay:2
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Well ID:170, Carlos Well No:; Catchment:Winters catch; Row, Col:55,29; Well Depth:174; GSE:128.79; MODFLOW GSE:139; Bot Lay1:106; Bot Lay2:-
1305; Bot lay3:-2189; Layer:2; Pump Lay:2
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Well ID:172, Carlos Well No:110; Catchment:Winters catch; Row, Col:55,29; Well Depth:; GSE:132; MODFLOW GSE:139; Bot Lay1:106; Bot Lay2:-1305;
Bot lay3:-2189; Layer:2; Pump Lay:2
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Woodland Catchment

Well ID:653, Carlos Well No:134; Catchment:Woodland catch; Row, Col:40,54; Well Depth:254; GSE:50.77; MODFLOW GSE:43; Bot Lay1:-64; Bot Lay2:-
1431; Bot lay3:-2773; Layer:2; Pump Lay:2
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Well ID:674, Carlos Well No:133; Catchment:Woodland catch; Row, Col:39,53; Well Depth:; GSE:56.77; MODFLOW GSE:52; Bot Lay1:-7; Bot Lay2:-1443;
Bot lay3:-2776; Layer:2; Pump Lay:2
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Well ID:768, Carlos Well No:130; Catchment:Woodland catch; Row, Col:37,48; Well Depth:; GSE:77.77; MODFLOW GSE:80; Bot Lay1:-116; Bot Lay2:-
1468; Bot lay3:-2841; Layer:1; Pump Lay:2
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Woodland Catchment

Well ID:773, Carlos Well No:132; Catchment:Woodland catch; Row, Col:37,54; Well Depth:160; GSE:54.77;, MODFLOW GSE:49; Bot Lay1:-59; Bot Lay2:-
1458; Bot lay3:-2721; Layer:1; Pump Lay:2
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Well ID:853, Carlos Well No:135; Catchment:Woodland catch; Row, Col:35,57; Well Depth:385; GSE:32.76; MODFLOW GSE:31; Bot Lay1:-82; Bot Lay2:-
1466; Bot lay3:-2551; Layer:2; Pump Lay:2
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Well ID:936, Carlos Well No:131; Catchment:Woodland catch; Row, Col:33,51; Well Depth:120; GSE:55.77; MODFLOW GSE:55; Bot Lay1:-82; Bot Lay2:-
1486; Bot lay3:-2728; Layer:1; Pump Lay:2
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YCFC Capay Catchment

Well ID:1060, Carlos Well No:6; Catchment:YCFC Capay; Row, Col:30,15; Well Depth:24; GSE:262; MODFLOW GSE:241; Bot Lay1:191; Bot Lay2:91; Bot
lay3:91; Layer:1; Pump Lay:2
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Well ID:1088, Carlos Well No:5; Catchment:YCFC Capay; Row, Col:30,12; Well Depth:; GSE:337.82; MODFLOW GSE:330; Bot Lay1:260; Bot Lay2:10; Bot
lay3:10; Layer:1; Pump Lay:1 and 2

10/1/1970 10/1/1980 10/2/1990 10/2/2000 10/3/2010
-40
-30
-20
-10
0 : Vo @ Observed
10 ° o o . :! = (XX} '
= = =« Simulated Layer 1
20 X0 ® 0% . ° 00 ' 0g g0 b ’V‘\"‘ o®o® 0"“00‘0 . . .
0 f":-’\'_,} ‘e ® o o .l \z—\ .""un:. % 0 Ceo, '—‘3 t& ” N ‘%o secleen g — — —-Simulated Layer 2
‘\, f\z" % L] '“\}'J §)\§ %o o 4‘ x4 0 \,— s imulated Layer
4 N, } =% g
N I\J o~ -,
50 s ),,\"~0’h_~‘ ‘ S l"h\"" A ‘J\"\J\ N,
> —n Daay
60 s )

Well ID:1182, Carlos Well No:; Catchment:YCFC Capay; Row, Col:27,13; Well Depth:lssue; GSE:290.82; MODFLOW GSE:280; Bot Lay1:280; Bot Lay2:115;
Bot lay3:115; Layer:1; Pump Lay:2
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YCFC Capay Catchment

Well ID:1211, Carlos Well No:; Catchment:YCFC Capay; Row, Col:27,9; Well Depth:55; GSE:334.82; MODFLOW GSE:327; Bot Lay1:27; Bot Lay2:-619; Bot
lay3:-619; Layer:1; Pump Lay:1 and 2
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Well ID:1379, Carlos Well No:; Catchment:YCFC Capay; Row, Col:21,8; Well Depth:136; GSE:320.83; MODFLOW GSE:312; Bot Lay1:-38; Bot Lay2:-438;
Bot lay3:-438; Layer:1; Pump Lay:1 and 2
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Well ID:1390, Carlos Well No:; Catchment:YCFC Capay; Row, Col:20,8; Well Depth:; GSE:309.83; MODFLOW GSE:325; Bot Lay1:-25; Bot Lay2:-420; Bot
lay3:-420; Layer:1; Pump Lay:1 and 2
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YCFC Capay Catchment

Well ID:1449, Carlos Well No:4; Catchment:YCFC Capay; Row, Col:18,6; Well Depth:100; GSE:330.83; MODFLOW GSE:350; Bot Lay1:-100; Bot Lay2:-837;
Bot lay3:-837; Layer:1; Pump Lay:1 and 2
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Well ID:1469, Carlos Well No:3; Catchment:YCFC Capay; Row, Col:17,4; Well Depth:55; GSE:416.83; MODFLOW GSE:412; Bot Lay1:-21; Bot Lay2:-621;

Bot lay3:-621; Layer:do not include; Pump Lay:1 and 2
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Well ID:1569, Carlos Well No:; Catchment:YCFC Capay; Row, Col:12,4; Well Depth:75; GSE:369.83; MODFLOW GSE:373; Bot Lay1:33; Bot Lay2:-407; Bot

lay3:-407; Layer:1; Pump Lay:1 and 2
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YCFC Capay Catchment

Well ID:1570, Carlos Well No:2; Catchment:YCFC Capay; Row, Col:12,4; Well Depth:; GSE:; MODFLOW GSE:373; Bot Lay1:33; Bot Lay2:-407; Bot lay3:-
407; Layer:1; Pump Lay:50% from 1, 50% from 2
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Well ID:1606, Carlos Well No:; Catchment:YCFC Capay; Row, Col:8,1; Well Depth:; GSE:416; MODFLOW GSE:410; Bot Lay1:90; Bot Lay2:-560; Bot lay3:-
560; Layer:2; Pump Lay:1 and 2
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Well ID:1610, Carlos Well No:; Catchment:YCFC Capay; Row, Col:7,2; Well Depth:26; GSE:406; MODFLOW GSE:409; Bot Lay1:109; Bot Lay2:-462; Bot
lay3:-462; Layer:1; Pump Lay:1 and 2
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YCFC Capay Catchment

Well ID:1612, Carlos Well No:; Catchment:YCFC Capay; Row, Col:7,1; Well Depth:190; GSE:431; MODFLOW GSE:423; Bot Lay1:103; Bot Lay2:-597; Bot
lay3:-597; Layer:1; Pump Lay:2
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YCFC Dunnigan Hills Catchment

Well ID:1121, Carlos Well No:48; Catchment:YCFC Dunnigan Hills; Row, Col:29,36; Well Depth:110; GSE:188.78; MODFLOW GSE:179; Bot Lay1:179; Bot
Lay2:-1005; Bot lay3:-1936; Layer:2; Pump Lay:2
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Well ID:1198, Carlos Well No:; Catchment:YCFC Dunnigan Hills; Row, Col:27,35; Well Depth:; GSE:205.78; MODFLOW GSE:235; Bot Lay1:235; Bot Lay2:-
898; Bot lay3:-1789; Layer:2; Pump Lay:2

10/1/1970 10/1/1980 10/2/1990 10/2/2000 10/3/2010
10

20

30 .

) %o %@ o0 co 0 Gwm °© o soe ‘0% oo o 000 soce e
60

70

80 |y s = === Simulated Layer 1
20 \\ -~ N 2N

100 | No- A AT >
110 DELV N H) N SN pme s T ANCTYY A \ rese S -

120 - S R An I e Ty "

130 Sy L > \ s
140 -._,' Vo) =
150 vove Y

160

@ Observed

] ~ .
-, | P VRS = = = = Simulated Layer 2
’ NS —-:“‘/J ‘»_".I‘\\l’\-_“-"-\‘

Well ID:1217, Carlos Well No:47; Catchment:YCFC Dunnigan Hills; Row, Col:27,32; Well Depth:lssue; GSE:193.78; MODFLOW GSE:180; Bot Lay1:180; Bot
Lay2:-1014; Bot lay3:-1953; Layer:2; Pump Lay:2
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YCFC Dunnigan Hills Catchment

Well ID:1257, Carlos Well No:46; Catchment:YCFC Dunnigan Hills; Row, Col:25,30; Well Depth:193; GSE:195.78; MODFLOW GSE:181; Bot Lay1:181; Bot
Lay2:-1005; Bot lay3:-1936; Layer:2; Pump Lay:2
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Well ID:1340, Carlos Well No:45; Catchment:YCFC Dunnigan Hills; Row, Col:21,27; Well Depth:50; GSE:225.78; MODFLOW GSE:235; Bot Lay1:235; Bot
Lay2:-688; Bot lay3:-1413; Layer:2; Pump Lay:2
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Well ID:1410, Carlos Well No:44; Catchment:YCFC Dunnigan Hills; Row, Col:19,23; Well Depth:51; GSE:255.79; MODFLOW GSE:265; Bot Lay1:265; Bot
Lay2:-405; Bot lay3:-931; Layer:2; Pump Lay:2
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YCFC East Catchment

Well ID:124, Carlos Well No:80; Catchment:YCFC East; Row, Col:57,64; Well Depth:; GSE:16.77; MODFLOW GSE:21; Bot Lay1:-61; Bot Lay2:-1609; Bot
lay3:-2850; Layer:2; Pump Lay:2
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Well ID:167, Carlos Well No:127; Catchment:YCFC East; Row, Col:56,59; Well Depth:; GSE:37.77; MODFLOW GSE:43; Bot Lay1:-89; Bot Lay2:-1601; Bot
lay3:-2876; Layer:2; Pump Lay:2
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Well ID:300, Carlos Well No:122; Catchment:YCFC East; Row, Col:53,47; Well Depth:100; GSE:64.78; MODFLOW GSE:70; Bot Lay1:-12; Bot Lay2:-1558;
Bot lay3:-2794; Layer:1; Pump Lay:2
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YCFC East Catchment

Well ID:321, Carlos Well No:; Catchment:YCFC East; Row, Col:52,60; Well Depth:448; GSE:33; MODFLOW GSE:32; Bot Lay1:-99; Bot Lay2:-1634; Bot
lay3:-2802; Layer:2; Pump Lay:2
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Well ID:337, Carlos Well No:88; Catchment:YCFC East; Row, Col:52,44; Well Depth:250; GSE:80.78; MODFLOW GSE:82; Bot Lay1:29; Bot Lay2:-1479; Bot
lay3:-2758; Layer:1; Pump Lay:2
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Well ID:455, Carlos Well No:90; Catchment:YCFC East; Row, Col:48,49; Well Depth:358; GSE:60.78; MODFLOW GSE:63; Bot Lay1:-13; Bot Lay2:-1770;
Bot lay3:-2802; Layer:2; Pump Lay:2
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YCFC East Catchment

Well ID:465, Carlos Well No:92; Catchment:YCFC East; Row, Col:48,56; Well Depth:355; GSE:37.78; MODFLOW GSE:36; Bot Lay1:-49; Bot Lay2:-1640;
Bot lay3:-2826; Layer:2; Pump Lay:2
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Well ID:492, Carlos Well No:89; Catchment:YCFC East; Row, Col:47,48; Well Depth:140; GSE:64.78; MODFLOW GSE:67; Bot Lay1:-18; Bot Lay2:-1703;
Bot lay3:-2777; Layer:2; Pump Lay:2
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Well ID:555, Carlos Well No:95; Catchment:YCFC East; Row, Col:44,49; Well Depth:350; GSE:63.77; MODFLOW GSE:61; Bot Lay1:-21; Bot Lay2:-1527;
Bot lay3:-2823; Layer:2; Pump Lay:2
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YCFC East Catchment

Well ID:580, Carlos Well No:96; Catchment:YCFC East; Row, Col:43,46; Well Depth:300; GSE:70.78; MODFLOW GSE:73; Bot Lay1:-3; Bot Lay2:-1414; Bot
lay3:-2775; Layer:2; Pump Lay:2
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Well ID:584, Carlos Well No:94; Catchment:YCFC East; Row, Col:43,52; Well Depth:176; GSE:52.77; MODFLOW GSE:49; Bot Lay1:-32; Bot Lay2:-1485;
Bot lay3:-2834; Layer:2; Pump Lay:2
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Well ID:588, Carlos Well No:; Catchment:YCFC East; Row, Col:43,57; Well Depth:220; GSE:32.77, MODFLOW GSE:31; Bot Lay1:-78; Bot Lay2:-1432; Bot
lay3:-2696; Layer:2; Pump Lay:2
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YCFC East Catchment

Well ID:626, Carlos Well No:98; Catchment:YCFC East; Row, Col:41,45; Well Depth:300; GSE:82.78; MODFLOW GSE:84; Bot Lay1:-28; Bot Lay2:-1360;
Bot lay3:-2770; Layer:2; Pump Lay:2
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Well ID:641, Carlos Well No:97; Catchment:YCFC East; Row, Col:40,48; Well Depth:425; GSE:71.77; MODFLOW GSE:71; Bot Lay1:18; Bot Lay2:-1410; Bot
lay3:-2844; Layer:2; Pump Lay:2
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Well ID:682, Carlos Well No:99; Catchment:YCFC East; Row, Col:39,44; Well Depth:180; GSE:92.78; MODFLOW GSE:90; Bot Lay1:0; Bot Lay2:-1346; Bot
lay3:-2683; Layer:2; Pump Lay:2
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YCFC East Catchment

Well ID:728, Carlos Well No:100; Catchment:YCFC East; Row, Col:37,42; Well Depth:567; GSE:102.78; MODFLOW GSE:104; Bot Lay1:73; Bot Lay2:-1377;
Bot lay3:-2475; Layer:2; Pump Lay:2
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Well ID:873, Carlos Well No:101; Catchment:YCFC East; Row, Col:34,40; Well Depth:; GSE:112.49; MODFLOW GSE:108; Bot Lay1:83; Bot Lay2:-1406; Bot
lay3:-2365; Layer:2; Pump Lay:2
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Well ID:950, Carlos Well No:102; Catchment:YCFC East; Row, Col:33,45; Well Depth:216; GSE:91.77, MODFLOW GSE:92; Bot Lay1:-142; Bot Lay2:-1534;
Bot lay3:-2697; Layer:1; Pump Lay:2
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YCFC East Catchment

Well ID:999, Carlos Well No:103; Catchment:YCFC East; Row, Col:32,46; Well Depth:190; GSE:88.77; MODFLOW GSE:86; Bot Lay1:-210; Bot Lay2:-1537;
Bot lay3:-2744; Layer:1; Pump Lay:2
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Well ID:1052, Carlos Well No:104; Catchment:YCFC East; Row, Col:31,54; Well Depth:280; GSE:49.76; MODFLOW GSE:41; Bot Lay1:-89; Bot Lay2:-1467;
Bot lay3:-2556; Layer:2; Pump Lay:2
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YCFC Hungry Hollow Catchment

Well ID:974, Carlos Well No:43; Catchment:YCFC Hungry Hollow; Row, Col:32,34; Well Depth:; GSE:137.78; MODFLOW GSE:144; Bot Lay1:128; Bot
Lay2:-1189; Bot lay3:-2226; Layer:2; Pump Lay:2
10/1/1970 10/1/1980 10/2/1990 10/2/2000 10/3/2010

10 ‘
20 .® ® . ° .. oo In DT
,- O [ 1] [ 1Y .l\ .. . " \ ‘h l\\sn - [AWEA) AN n J\ o v/ \ | N
o2 (345 JiA) N o (% S, ) \ > i l read Y

“,"‘“ Lrara - .Q Al VY o W~ “, A Vid i - N v‘, rearla-y AVS SVNNIY o P Y
40 8 e L] ! v shy % LAY
50 V. " ' v [\ “'I v ® Observed
60
70 v’ = = =« Simulated Layer 1

90 = = = = Simulated Layer 2

Well ID:1031, Carlos Well No:42; Catchment:YCFC Hungry Hollow; Row, Col:31,30; Well Depth:; GSE:164.78; MODFLOW GSE:163; Bot Lay1:61; Bot
Lay2:-1121; Bot lay3:-2049; Layer:1; Pump Lay:2
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Well ID:1071, Carlos Well No:38; Catchment:YCFC Hungry Hollow; Row, Col:30,23; Well Depth:86; GSE:188.79; MODFLOW GSE:193; Bot Lay1:-6; Bot
Lay2:-473; Bot lay3:-839; Layer:1; Pump Lay:2
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Well ID:1075, Carlos Well No:41; Catchment:YCFC Hungry Hollow; Row, Col:30,27; Well Depth:34; GSE:107.13; MODFLOW GSE:172; Bot Lay1:49; Bot
Lay2:-906; Bot lay3:-1656; Layer:do not include; Pump Lay:2
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YCFC Hungry Hollow Catchment
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Well ID:1123, Carlos Well No:36; Catchment:YCFC Hungry Hollow; Row, Col:29,21; Well Depth:135; GSE:209.8; MODFLOW GSE:200; Bot Lay1:54; Bot
Lay2:-227; Bot lay3:-448; Layer:1; Pump Lay:2

10/1/1970 10/1/1980 10/2/1990 10/2/2000 10/3/2010

' ’"‘ ® Observed

WS’ -4 vy o"\ ' PAVAY 2 ,‘
gg rv\/\ /\ "‘% M‘. z . \':'0 “::N.A'". w" (" ’.\':: .0 .',0:\0. ::\Jo\v::\’r:{u/‘f “IIJ 0:\:/:“ l\” o’:o ‘/\

100 .o. L] L b S

= = =« Simulated Layer 1

= = = « Simulated Layer 2

°
‘Q

Well ID:1180, Carlos Well No:40; Catchment:YCFC Hungry Hollow; Row, Col:27,28; Well Depth:; GSE:174.78; MODFLOW GSE:171; Bot Lay1:120; Bot
Lay2:-1055; Bot lay3:-1979; Layer:2; Pump Lay:2
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Well ID:1204, Carlos Well No:39; Catchment:YCFC Hungry Hollow; Row, Col:27,26; Well Depth:133; GSE:181; MODFLOW GSE:179; Bot Lay1:86; Bot
Lay2:-802; Bot lay3:-1500; Layer:1; Pump Lay:2
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YCFC Hungry Hollow Catchment
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Well ID:1247, Carlos Well No:37; Catchment:YCFC Hungry Hollow; Row, Col:26,25; Well Depth:247; GSE:190.79; MODFLOW GSE:190; Bot Lay1:-34; Bot
Lay2:-721; Bot lay3:-1261; Layer:1; Pump Lay:2
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Well ID:1292, Carlos Well No:34; Catchment:YCFC Hungry Hollow; Row, Col:24,19; Well Depth:312; GSE:305.81; MODFLOW GSE:341; Bot Lay1:296; Bot
Lay2:197; Bot lay3:119; Layer:2; Pump Lay:2
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Well ID:1344, Carlos Well No:35; Catchment:YCFC Hungry Hollow; Row, Col:21,21; Well Depth:85; GSE:278.8; MODFLOW GSE:270; Bot Lay1:106; Bot
Lay2:-214; Bot lay3:-465; Layer:1; Pump Lay:2
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YCFC West Catchment

Well ID:228, Carlos Well No:29; Catchment:YCFC West; Row, Col:54,34; Well Depth:127; GSE:116.79; MODFLOW GSE:118; Bot Lay1:37; Bot Lay2:-1259;

Bot lay3:-2817; Layer:1; Pump Lay:2
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Well ID:268, Carlos Well No:33; Catchment:YCFC West; Row, Col:53,42; Well Depth:117; GSE:85.78; MODFLOW GSE:86; Bot Lay1:14; Bot Lay2:-1345;
Bot lay3:-2761; Layer:1; Pump Lay:2
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Well ID:297, Carlos Well No:30; Catchment:YCFC West; Row, Col:53,37; Well Depth:Issue; GSE:106.78; MODFLOW GSE:104; Bot Lay1:47; Bot Lay2:-
1246; Bot lay3:-2773; Layer:2; Pump Lay:2
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YCFC West Catchment

Well ID:335, Carlos Well No:27; Catchment:YCFC West; Row, Col:52,28; Well Depth:386; GSE:168.8; MODFLOW GSE:172; Bot Lay1:99; Bot Lay2:-1236;
Bot lay3:-1827; Layer:2; Pump Lay:2
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Well ID:359, Carlos Well No:28; Catchment:YCFC West; Row, Col:51,33; Well Depth:; GSE:128.79; MODFLOW GSE:123; Bot Lay1:75; Bot Lay2:-1218; Bot
lay3:-2795; Layer:1; Pump Lay:2
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Well ID:409, Carlos Well No:26; Catchment:YCFC West; Row, Col:49,29; Well Depth:; GSE:163.79; MODFLOW GSE:167; Bot Lay1:95; Bot Lay2:-1142; Bot
lay3:-2313; Layer:1; Pump Lay:2
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YCFC West Catchment

Well ID:482, Carlos Well No:24; Catchment:YCFC West; Row, Col:47,36; Well Depth:52; GSE:118.78; MODFLOW GSE:118; Bot Lay1:73; Bot Lay2:-1145;

Bot lay3:-2162; Layer:2; Pump Lay:2
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Well ID:556, Carlos Well No:23; Catchment:YCFC West; Row, Col:44,37; Well Depth:401; GSE:113.78; MODFLOW GSE:116; Bot Lay1:66; Bot Lay2:-1155;
Bot lay3:-2229; Layer:2; Pump Lay:2
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Well ID:558, Carlos Well No:22; Catchment:YCFC West; Row, Col:44,34; Well Depth:615; GSE:128.78; MODFLOW GSE:127; Bot Lay1:78; Bot Lay2:-1050;
Bot lay3:-2033; Layer:2; Pump Lay:2
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YCFC West Catchment

Well ID:562, Carlos Well No:21; Catchment:YCFC West; Row, Col:44,27; Well Depth:100; GSE:174.79; MODFLOW GSE:186; Bot Lay1:132; Bot Lay2:-928;
Bot lay3:-1841; Layer:2; Pump Lay:2
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Well ID:577, Carlos Well No:32; Catchment:YCFC West; Row, Col:43,42; Well Depth:180; GSE:86.78; MODFLOW GSE:93; Bot Lay1:41; Bot Lay2:-1296;
Bot lay3:-2523; Layer:2; Pump Lay:2
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Well ID:616, Carlos Well No:20; Catchment:YCFC West; Row, Col:41,26; Well Depth:425; GSE:195.79; MODFLOW GSE:199; Bot Lay1:137; Bot Lay2:-803;
Bot lay3:-1667; Layer:2; Pump Lay:2
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YCFC West Catchment

Well ID:617, Carlos Well No:19; Catchment:YCFC West; Row, Col:41,25; Well Depth:100; GSE:215.8; MODFLOW GSE:199; Bot Lay1:137; Bot Lay2:-803;
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YCFC West Catchment

Well ID:753, Carlos Well No:15; Catchment:YCFC West; Row, Col:37,32; Well Depth:240; GSE:138.78; MODFLOW GSE:138; Bot Lay1:45; Bot Lay2:-1086;
Bot lay3:-2130; Layer:2; Pump Lay:2
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YCFC West Catchment

Well ID:811, Carlos Well No:10; Catchment:YCFC West; Row, Col:35,20; Well Depth:205; GSE:324.8; MODFLOW GSE:311; Bot Lay1:311; Bot Lay2:-85;

Bot lay3:-397; Layer:2; Pump Lay:2
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Well ID:856, Carlos Well No:31; Catchment:YCFC West; Row, Col:35,39; Well Depth:336; GSE:112.78; MODFLOW GSE:117; Bot Lay1:95; Bot Lay2:-1288;

Bot lay3:-2346; Layer:2; Pump Lay:2
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Well ID:858, Carlos Well No:11; Catchment:YCFC West; Row, Col:34,24; Well Depth:350; GSE:183.79; MODFLOW GSE:184; Bot Lay1:94; Bot Lay2:-926;
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YCFC West Catchment

Well ID:976, Carlos Well No:14; Catchment:YCFC West; Row, Col:32,29; Well Depth:lssue; GSE:164; MODFLOW GSE:163; Bot Lay1:43; Bot Lay2:-1176;
Bot lay3:-1959; Layer:1; Pump Lay:2
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Well ID:1040, Carlos Well No:7; Catchment:YCFC West; Row, Col:31,17; Well Depth:; GSE:232.81; MODFLOW GSE:231; Bot Lay1:213; Bot Lay2:90; Bot
lay3:-6; Layer:1; Pump Lay:1 and 2
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YCFC Zamora Catchment

Well ID:1243, Carlos Well No:; Catchment:YCFC Zamora; Row, Col:26,42; Well Depth:; GSE:79.77; MODFLOW GSE:75; Bot Lay1:-71; Bot Lay2:-1489; Bot
lay3:-2604; Layer:1; Pump Lay:2
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Yolo Zamora North Catchment

Well ID:1428, Carlos Well No:65; Catchment:Yolo Zamora North; Row, Col:19,40; Well Depth:Issue; GSE:50.76; MODFLOW GSE:52; Bot Lay1:-103; Bot
Lay2:-1581; Bot lay3:-2742; Layer:2; Pump Lay:2
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Well ID:1448, Carlos Well No:64; Catchment:Yolo Zamora North; Row, Col:18,38; Well Depth:310; GSE:51.26; MODFLOW GSE:49; Bot Lay1:-66; Bot
Lay2:-1543; Bot lay3:-2703; Layer:2; Pump Lay:2
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Well ID:1464, Carlos Well No:63; Catchment:Yolo Zamora North; Row, Col:17,36; Well Depth:421; GSE:52.76; MODFLOW GSE:53; Bot Lay1:-36; Bot
Lay2:-1474; Bot lay3:-2604; Layer:2; Pump Lay:2
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Yolo Zamora North Catchment

Well ID:1509, Carlos Well No:62; Catchment:Yolo Zamora North; Row, Col:16,40; Well Depth:600; GSE:47.76; MODFLOW GSE:43; Bot Lay1:-109; Bot
Lay2:-1653; Bot lay3:-2867; Layer:2; Pump Lay:2
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Well ID:1535, Carlos Well No:61; Catchment:Yolo Zamora North; Row, Col:14,41; Well Depth:lssue; GSE:36.75; MODFLOW GSE:35; Bot Lay1:-144; Bot
Lay2:-1739; Bot lay3:-2993; Layer:2; Pump Lay:2
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Yolo Zamora South Catchment

Well ID:1069, Carlos Well No:67; Catchment:Yolo Zamora South; Row, Col:30,45; Well Depth:77; GSE:90.77; MODFLOW GSE:91; Bot Lay1:-201; Bot
Lay2:-1603; Bot lay3:-2705; Layer:1; Pump Lay:2
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Well ID:1208, Carlos Well No:68; Catchment:Yolo Zamora South; Row, Col:27,45; Well Depth:235; GSE:76.76; MODFLOW GSE:74; Bot Lay1:-220; Bot
Lay2:-1636; Bot lay3:-2749; Layer:1; Pump Lay:2
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Well ID:1304, Carlos Well No:69; Catchment:Yolo Zamora South; Row, Col:23,47; Well Depth:357; GSE:55.76; MODFLOW GSE:51; Bot Lay1:-29; Bot
Lay2:-1603; Bot lay3:-2840; Layer:2; Pump Lay:2
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Yolo Zamora South Catchment

Well ID:1352, Carlos Well No:70; Catchment:Yolo Zamora South; Row, Col:21,50; Well Depth:113; GSE:55.75; MODFLOW GSE:53; Bot Lay1:-15; Bot
Lay2:-1553; Bot lay3:-2761; Layer:2; Pump Lay:2
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Well ID:1364, Carlos Well No:66; Catchment:Yolo Zamora South; Row, Col:21,47; Well Depth:608; GSE:44.58; MODFLOW GSE:45; Bot Lay1:-29; Bot
Lay2:-1610; Bot lay3:-2853; Layer:2; Pump Lay:2
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1. Yolo Subbasin Water Budget

1.1. Introduction

This chapter describes the water budget of the Yolo Subbasin (henceforth, “Basin” or “Yolo Subbasin”).
Water budgets quantify all inflows and outflows of the area of interest (AOI) with surrounding
boundaries, and within the AOI boundary at a spatial and temporal resolution that balances data and
resource (human, financial, and time) availability with the overall goals of the water budget.

Figure 1 presents a simplified conceptual water budget schematic (California DWR, 2016), that includes

typical inflows and outflows of the land surface and groundwater systems. Figure 1 can be thought of as
a simplified slice of the land surface and underlying aquifer of the Basin. Land surface and groundwater

budgets were calculated for the Yolo Subbasin.

Land surface water budgets quantify all the inflows and outflows to a specified area, from the bottom
of the root zone, up to the land surface. As later sections show, land surface inflows in the Basin are
dominated by precipitation, surface water supply, and groundwater supply to meet multiple water
demands (primarily agricultural and municipal water needs). Applied water re-use and recycled water
are relatively minor inflows, quantitatively. Land surface outflows in the Basin are dominated by
evapotranspiration (of precipitation and applied water), deep percolation (i.e., groundwater recharge),
and surface runoff. Managed aquifer recharge is a quantitatively small land surface outflow for the Basin
as a whole. The difference between these inflows and outflows represents the net change in land
surface storage.

Groundwater budgets show all the inflows and outflows to the aquifer from the bottom of the root
zone, down through all aquifer layers. Much of the Basin is underlain by an aquifer with three layers, as
described in the Basin Setting section. Groundwater inflows in the Basin are dominated by deep
percolation from the overlying land surface, followed by smaller contributions as recharge from the
unlined Yolo County Flood Control and Water Conservation District (YCFC) earthen canal system.
Groundwater outflows are largely comprised of pumping (for irrigation and municipal uses). Lateral
flows (exchanges with neighboring basins), and surface-groundwater (SW-GW) exchanges with surface
water bodies like rivers and creeks are the other, smaller groundwater outflows from the Basin. The
difference between groundwater inflows and outflows represents the net change in groundwater
storage. In the Basin, groundwater storage changes are positive in wet years and negative in dry
years, with no significant trend (decline or increase) over the past 50 years.



Figure 1 Conceptual Water Budget Diagram
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Historical, present and future land surface and groundwater budgets were estimated at catchment,
management area, and basin scale (model disaggregation is described in Section 1.1.1). In this chapter
we describe the land surface water budgets at county scale and groundwater budgets at basin scale,
while explanations of the management area-scale groundwater budgets are provided in Appendix A.

Table 1. Useful Terms in this section.

Term Description

Basin In this Chapter, Basin refers to the Yolo Subbasin

Mass balance describing the inflows and outflows of the surface water
system, typically from the root zone up to the land surface

Land surface water budget

Mass balance of the groundwater system describing the inflows and
outflows of the aquifer(s) underlying the basin.

Groundwater budget

Groundwater flows, typically driven by hydraulic head differences. At
the Basin scale, this refers to lateral flows to/from all adjacent basins.
At the management area scale this refers to lateral flows to/from
adjacent management areas and/or adjacent basins.

Lateral flows



Term

Description

SW-GW exchange

Boundary flows

Management Area

Entity

White Area

Catchment

MODFLOW
WEAP
IWFM
IGSM

YSGA Model

Exchange between surface water bodies and groundwater aquifers.
Includes seepage (from surface water to groundwater) and
groundwater flow into surface water bodies

Flows at the edges of boundaries of basins and models. When referring
to models, boundary conditions are set as appropriately as possible
given the state of knowledge.

The Yolo Subbasin has 6 management areas (Figure 4).

Organizations with a water management role, authority, or mandate to
manage water. In the Yolo Subbasin Groundwater Agency (YSGA)
model, there are 19 entities explicitly represented made up of irrigation
districts, cities, community services districts, and reclamation districts.

Parts of the County that do not formally fall within the service area or
jurisdiction of an Entity.

A catchment is an area in the YSGA model for which the land surface
water budget is calculated. There are 47 catchments in the YSGA model
domain, and 37 catchments in the County (See Figure 2). Each
catchment was drawn by considering topography, hydrogeology, and
administrative/entity boundaries.

Modular Three-Dimensional Finite-Difference Groundwater Flow Model
Water Evaluation And Planning Model

Integrated Water Flow Model

Integrated Groundwater and Surface Water Model

The coupled WEAP-MODFLOW model that has been developed for the
YSGA and preparations of the Groundwater Sustainability Plan.



1.1.1. Model Overview

The Yolo Subbasin Groundwater Agency model (YSGA model) is a linked surface water-groundwater
model developed using Water Evaluation And Planning (WEAP)! and MODFLOW?. WEAP (Yates et al.,
2005a, 2005b) is an integrated surface water — groundwater modeling tool, which integrates rainfall-
runoff hydrology, reservoir operation, water demands from cities and crops, and allocations of water to
those demands from surface water and groundwater supplies. The WEAP model used in the YSGA model
builds on several years of development of the Cache Creek system at the Yolo County scale (Mehta et
al., 2018, 2011; Winter et al., 2017).

MODFLOW is a finite-difference groundwater modeling tool developed by the USGS (Harbaugh, 2005).
In the YSGA model, MODFLOW simulates the groundwater budget of the Yolo Subbasin’s three-layer
aquifer. The MODFLOW model was built using the inputs, aquifer parameters, boundary conditions, and
aquifer representation from a Yolo County IWFM model (Flores Arenas, 2016), which in turn was
informed by an IGSM model of Yolo County (WRIME, 2006).

1.1.1.1.Temporal Scope

SGMA regulations point to three time periods regarding water budgets: a 10-year historical period, the
‘current’ year, and a projected period informed by a 50-year history. The current water year is defined in
the GSP Regulations (§354.18(c)(1)) as the year with “the most recent population, land use, and
hydrologic conditions”. According to the GSP Regulations §354.18(c)(3)(A), “projected hydrology shall
utilize 50 years of historical precipitation, evapotranspiration, and streamflow information as the
baseline condition for estimating future hydrology”. The Yolo Subbasin Water Budget model relies on a
48-year historical and future period, which is sufficient to project the 50-year period referenced by the
Regulations.

1.1.1.1.1. Historical and Current Period
The YSGA model runs at a monthly time step. The historical to current period covers 48 years, from
Water Year (WY) 1971 to WY 2018. Although GSP Regulations require a minimum 10-year period for
historical water budgets, we leveraged and extended our earlier work that modeled a substantially
longer period (WY 1971-WY 2005 (Mehta et al., 2013) and WY 1971-2008 (Mehta et al., 2018)).

These 48 years (WY 1971-WY 2018) cover a large spread of water year types, significant and contiguous
drought periods (WY 1976-WY 1977, WY 1987-WY 1992, WY 2007-WY 2009, and WY 2012-WY 2016),
and significant and contiguous wet periods of note (WY 1971-WY 1975, WY 1982-WY 1984, WY 1995-WY
2000, and WY 2005-WY 2006). The Water Year Index (Sacramento Valley) and the Water Year Types for
the historical to current water year type are listed in Table 2. Water Year 2018 — the last year of the
model simulation in the historical period — is treated as the current period. This is the most recent year
for which almost all datasets are available. Climate and water rights data are updated to WY 2018 in the

1 See https://www.weap21.org/ for more information.

2 See https://water.usgs.gov/ogw/modflow/ for more information.
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YSGA model. Land use data, however, is only available to 2016 (the LandIQ dataset provided by DWR in

the SGMA Data Viewer3). Hence 2016 Land use data is used and kept constant through WY 2018.

Table 2. Sacramento River Water Year Index and Water Year Types.

Water Year Water Year Water Year Water Year Water Year Water Year
Index Type Index Type

1971 10.37 w 1995 12.89 w
1972 7.29 BN 1996 10.26 w
1973 8.58 AN 1997 10.82 w
1974 12.99 w 1998 13.31 w
1975 9.35 w 1999 9.80 w
1976 5.29 C 2000 8.94 AN
1977 3.11 C 2001 5.76 D
1978 8.65 AN 2002 6.35 D
1979 6.67 BN 2003 8.21 AN
1980 9.04 AN 2004 7.51 BN
1981 6.21 D 2005 8.49 AN
1982 12.76 w 2006 13.2 w
1984 10.00 w 2008 5.16 C
1985 6.47 D 2009 5.78 D
1986 9.96 w 2010 7.08 BN
1987 5.86 D 2011 10.54 w
1988 4.65 C 2012 6.89 BN
1989 6.13 D 2013 5.83 D
1990 4.81 C 2014 4.07 C
1991 4.21 C 2015 4.00 C
1992 4.06 C 2016 6.71 BN
1993 8.54 AN 2017 14.14 w
1994 5.02 C 2018 7.14 BN

3 See https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#waterbudget; Accessed 8.31.2018
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1.1.1.1.2. Future period
Future projections use climate change projections provided by DWR on the SGMA Data Viewer*, which
are summarized here. Additional information is provided in later sections (Section 1.2) and in the Model
Documentation Appendix. Climate projections in the YSGA model are based on climate change model
simulations centered around the mid-2030’s period and the mid-2070’s period. In the YSGA model, each
future projection uses the final state of the historical model simulation as the initial state of the future
simulations. In other words, each climate projection in the model is investigating the outcome of that
corresponding projection’s climate occurring from WY 2019 on, for the next 48 years. For example, the
future projection that uses the central tendency of the climate change models around the 2030’s,
investigates the outcome of that climate occurring from WY 2019 — WY 2067.

1.1.1.2.Spatial Scope

The spatial scope of the YSGA model is shown in Figure 2 and Table 3. An important feature to
remember when reviewing the water budgets sections, is that the land surface water budget
corresponds to the surface hydrology (Yolo County extent, overall), while the groundwater budget
pertains to the alluvial aquifer of the Yolo Subbasin.

Figure 2 shows that the YSGA model explicitly includes not just the YSGA basin boundary, but also the
portions of the Cache Creek watershed upstream of the Capay Valley (including Clear Lake and Indian
Valley Reservoir). That is, the hydrology and operations of the entire Cache Creek watershed are
simulated. Other important surface water inflows and boundaries are represented as input data, such as
the flows of Tehama Colusa Canal and Colusa Basin Drain, and stream flows of the Sacramento River and
Putah Creek. Surface water diversions and groundwater pumping were simulated at the scale of the
catchments shown in Figure 3.

These boundaries mostly represent water district, urban, or hydrogeologic boundaries. Regions outside
of water districts and urban areas are considered “white areas” that fall under County jurisdiction for
purposes of SGMA.

Figure 3 shows a closer view of the Yolo Subbasin disaggregation into catchments in the YSGA model,
with the MODFLOW computational grid overlaid. The MODFLOW grid covers only those parts of the Yolo
Subbasin boundary in which the groundwater aquifer exists, as represented in the IWFM model that it is
derived from. For purposes of calculating water budgets, the individual catchments have been grouped
into Management Areas, as shown in Figure 4.

4 See https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#waterbudget Accessed 8.31.2020
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Figure 2. Spatial domain of the YSGA model.
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Figure 3. Spatial domain of the MODFLOW groundwater model.
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Figure 4. Land Surface Budget Boundaries, Management Areas and Neighboring Subbasins.

Sutter Subbasin

Lake ~

Berryessa—— 4 ¥,
vin Z
S )
£
ha
Yountville 3 g
= ~ Solano Subbasin
\& L iati3 Crng) ¥
& Vacaville
=/ gTon
Napa 14 Solano
P ' . Travis Air

Enen

0 25 5 10 _
e s \iles  1:450,000 [ Yolo Subbasin

The colored polygons show the model boundaries used to aggregate the land surface water budget into subregions
for corresponding Management Areas. Entity boundaries are shown in light gray. The Yolo Subbasin is outlined in
thick gray lines. Neighboring basins are shaded in grays. Major surface water bodies are labeled for reference.
Official Management Area boundaries in this figure correspond to the intersection of the Yolo Basin boundary with
the colored polygons.



The WEAP portion of the YSGA model, which covers the land surface system and hydrology, covers
1,197,657 acres. This includes all of Yolo County (639,089 acres in the WEAP portion of the model) and
the Cache Creek system in Lake County (558,568 acres).

The MODFLOW portion of the YSGA model covers 559,840 acres (Table 3A). Due to the resolution and
spatial extent of the MODFLOW model (as mentioned earlier, derived from the IWFM model), and the
pre-existing WEAP model which covers the entire county, there are small differences between the
official basin boundary (540,400 acres) and that in the YSGA model. Additionally, because catchment
boundaries in the YSGA model are primarily determined by surface hydrology, there are small
differences between the management area boundaries in the model and the official management area
boundaries (shown in the Introduction and Basin Setting sections). Figure 5 below shows these
differences, and Table 4 explains them. The total area of these differences is relatively small (19,440
acres, less than 3% of the Yolo Subbasin) and will not affect the model estimates substantively.
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Table 3. Subdivisions of the YSGA model.

Modeled Area Name | Entity Name/White Areas Included Area (ac)
Entire Modeled Area 1,197,657
Yolo County 639,089
Capay Valley Management Area* 85,515
Capay Other White Area, Small towns in Capay Valley 67,097
YCFC Capay YCFC, Yocha Dehe Wintun Nation, White Area, Small
. 18,418
towns in Capay Valley
Central Yolo Management Area 242,680
Davis catch Davis 8,688
Esparto CSD catch Esparto CSD 446
Madison CSD catch Madison CSD 68
RD 2035 RD 2035 20,375
UCD catch ucb 3,701
Willow Slough White Area 44,339
Winters catch Winters 2,053
Woodland catch Woodland 12,701
YCFC East YCFC 55,340
YCFC Hungry Hollow YCFC 23,872
YCFC West YCFC 71,097
Clarksburg Management Area* 36,500
North Delta East RD 150, RD 307, RD 765, Most of RD 999, Town of
36,500
Clarksburg
Dunnigan Hills Management Area* 92,345
Bird Creek White Area 3,467
Buckeye Creek White Area 34,409
Dunnigan Other White Area 28,916
Goodnow Slough White Area 4,083
Oat Creek White Area 4,742
YCFC Dunnigan Hills YCFC 16,728
North Yolo Management Area* 103,770
Cacheville CSD catch Cacheville CSD 98
CBD North White Area 5,119
CBD South White Area 12,177
Dunnigan Water District Dunnigan Water District, Cal Am Water Dunnigan, Town 11597
of Dunnigan !
Knights Landing CSD catch Knights Landing CSD 162
RD 108 RD 108 25,075
RD 730 RD 730 4,829
RD 787 RD 787 10,286
Sac River White Area 7,833
YCFC Zamora YCFC 669
Yolo Zamora North Town of Zamora, White Area 10,581
Yolo Zamora South White Area 15,344
South Yolo Management Area* 78,279
North Delta West Parts of 2068, White Area 49,635
RD 1600 RD 1600 7,056
RD 537 RD 537 2,455
RD 785 RD 785 3,226
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Table 3. Subdivisions of the YSGA model.

Modeled Area Name Entity Name/White Areas Included Area (ac)
RD 827 RD 827 1,189
West Sac catch West Sac, RD 900 14,718
Upper Cache Creek Watershed (in Lake County) 558,568
Bear Creek 66,247
Copsey Creek 20,384
Clear Lake 244,881
Kelsey Creek 26,165
Lower Indian Valley 66,445
Middle Indian Valley 36,751
Seigler Canyon 13,791
Upper Indian Valley 38,538
Upper Cache Creek 45,368
Yolo Subbasin (MODFLOW Model AREA) 559,840
Yolo Subbasin (Official) 540,400

e Refers to boundaries as in Figure 4. Land Surface Budget Boundaries, Management Areas and Neighboring
Subbasins
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Figure 5. Differences between model domain and YSGA/management area boundaries.
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Table 4. Model domain difference from Yolo basin boundary.

Region Description Status
This portion is included in the model’s land surface budget,
but the MODFLOW grid and associated information shows
Uppermost, hilly portion of that the alluvial aquifer does not extend into the hills;
A Capay bordering Buckeye hence it is not included in the MODFLOW model or
Creek headwaters groundwater budgets (also see Figure 2). Runoff from this
area does influence the groundwater, however, and is
included in the model land surface water budget.
B Northern boundary of basin This part is not included in the Yolo Subbasin boundary,
and county but is included in the model.
. Not included in the model domain but was included in the
Southern tip of Clarksburg .
YSGA boundary at a late stage of model development. It is
C Management Area (RD 999 .
. in Solano County, and the model does not cover any
territory) .
portion of Solano County.
Small cut outs in South Yolo Included in the model because it is in Yolo County but not
C Management Area included in the Yolo Subbasin, because these entities (RD
g 2068 and RD 2093) are not part of YSGA.
This portion is a ‘white area’ that does not fall into any
C Isolated plot to west entity, and was included into the South Yolo MA water
budget.

1.1.2. Computational Aspects
This section summarizes the computational algorithms used in the YSGA model, with references to

published literature for the detailed equations.

As mentioned in Section 1.1, the surface water budget (climate-driven hydrology and water allocation) is
computed by WEAP’s built-in routines, while the groundwater flow is computed by MODFLOW (Table 5).

Table 5. Computational aspects of model.

YSGA Model Algorithm Reference to Computation time Reporting time step
regions algorithm details step
Watersheds in Lake | Soil Moisture Model | (Yates, 1996; Yates Monthly Monthly
county et al., 20053,
2005b)
Catchments within MABIA (Jabloun and Sahli, Daily Monthly
Yolo basin 2012)
Valley floor MODFLOW (Harbaugh, 2005) Sub-daily Monthly
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WEAP has several built-in soil moisture budget algorithms to choose from. WEAP uses a Linear Program
solver to allocate water from one or more sources to one or more demands, at every time step, based
on a user-defined assignment of supply preferences and demand priorities. The allocation is
constrained by operational rules such as reservoir release rules, canal capacities, and diversion
restrictions based on water rights. This allocation routine is the same irrespective of which soil moisture
budget is chosen.

1.1.2.1.So0il Moisture Method (SMM)

In the YSGA model, the upstream Clear Lake catchments’ water budget (almost in Lake County) is
computed by WEAP’s Soil Moisture Method (SMM) algorithm, at a monthly time step. This part of the
model domain is largely unchanged from earlier modeling efforts using WEAP (Mehta et al., 2018, 2013).
The SMM equations are described in Yates et al. (2005b) and online®. The root zone soil moisture
balance is expressed as a one-dimensional differential equation that is solved at each time step.

1.1.2.2.MABIA Method

The MABIA Method is a daily simulation of transpiration, evaporation, irrigation requirements and
scheduling, crop growth, and yields. It was derived from the MABIA suite of software tools, developed at
the Institut National Agronomique de Tunisie by Dr. Ali Sahli and Mohamed Jabloun. The algorithms and

equations for the combined MABIA-WEAP calculation procedure are described in (Jabloun and Sahli,
2012). The MABIA Method uses the standard and well-known ‘dual’ crop coefficient method, as
described in the classic FAO-56 article (Allen et al. 2005) whereby the K. value is divided into a ‘basal’
crop coefficient, Ko, and a separate component, Ke, representing evaporation from the soil surface. The
basal crop coefficient represents actual ET conditions when the soil surface is dry but sufficient root
zone moisture is present to support full transpiration.

1.1.2.3.MODFLOW, and WEAP-MODFLOW linkage

MODFLOW is a three-dimensional finite-difference groundwater modeling platform created by the U.S.
Geological Survey (USGS). When properly linked, data and results flow back and forth between WEAP
and MODFLOW for each WEAP calculation timestep. The versions of MODFLOW that can be linked to
WEAP are MODFLOW 2000, MODFLOW 2005 and MODFLOW-NWT®, In MODFLOW, the groundwater
flow equation is solved using the finite-difference approximation.

The MODFLOW model grid for the YSGA model is shown in Figure 3. Active cells correspond to those
areas with an underlying aquifer layer below the land surface. All model parameters were imported, as a

5 See https://www.weap21.org/WebHelp/Two-
bucket Method.htm#:~:text=The%20S0il%20Moisture%20Method%20calculates,water%20above%20ground%20t
0%20decrease. Accessed 8.31.2020.

6 See https://water.usgs.gov/ogw/modflow/modflow or
http://water.usgs.gov/nrp/gwsoftware/modflow2000/modflow2000.html or
http://en.wikipedia.org/wiki/MODFLOW
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starting point, from the IWFM model (Flores Arenas, 2016). Some parameters were adjusted during the

calibration process, which is detailed in the Model Documentation Appendix.

1.1.3. Data Sources
This section summarizes the data sources used in the YSGA model for the historical period, and the main

assumptions for both historical and future scenarios.

Table 6. Data sources.

gb Historical Future Projections
+ | Variable
o Sources Model use Sources Model use
2 Historical, modified by Climate
® | Precipitati PRISM? Input dat ’ Input dat
g recipitation > nput data Change factors provided by DWR nput data
O
. . Historical, modified by Climate
2 ’
ETo CIMIS Calibration Change factors provided by DWR Input data
Mini
nimum PRISM? Input data NA

Temperature

Maximum PRISM! Input data NA

Temperature

. (Livneh et al., 2013);

Wind speed CIMIS2 Input data NA

Humidity PRISM? Input data NA
DWR Land Use
Surveys3; Yolo County
Annual Agriculture Agricultural landuse kept

@ | Agricultural land use | Commissioner Input data cgnstant to Current Yeapr Input data
2 Reports; DWR SGMA
§ Portal (LandIQ
dataset)
Non-agricul I DWR L h jecti f
on-agricultura a;wd Use Input data Growt pro;eectlons rom urban Input data
land uses Surveys?; master plans
§ Sacramento-San
E"b Schedule Joaquin basin Study* Input data Same as historical Input data
E (Reclamation, 2015)
Sacramento-San Inbut data:
Crop coefficients Joaquin basin Study* p. o Same as historical Input data
. Calibration
(Reclamation, 2015)

Irrigation efficiency NA Calibration Same as historical Input data
DWR Applied Water
Estimates®,

Applied Water Groundwater Calibration NA Model
management plans output
and personal
communication®

Water sources and SWRCB eWRIMS water . .

. 7 Input Data Same as historical Input Data
supply rights database’,
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go Historical Future Projections
+ | Variable
(o] Sources Model use Sources Model use
personal
communication®
§ Urban water plans and
= | . .
> | Water demand, persona . .. . Growth projections from urban
including population communication®; CA Input data master planst Input data
g pop Department of Finance P
Population data?®
Urban water plans and
ersonal Input data
Water sources and P Y Input data 6 P
communication®; . Urban water plans (water
supply (water rights) .
SWRCB eWRIMS water rights)
rights database’
>
% . . Model
2’ | stream flows USGS?; CDEC1 Calibration NA ode
o output
T
£ | Stream flows USGS9; CDEC® Input Data Same as historical Input data
Initial eroundwater WRID%; SGMA%; Historical model end-of
. g IWFM model (Flores Input data simulation set as future model Input data
conditions o L
Arenas, 2016) run initial conditions
Groundwater IWFM model (Flores Input data,
. NA Input data
boundary conditions | Arenas, 2016) calibration
G dwat . .
elre‘;‘;'t’io":: (:irme WRID; SGMA2; Calibration, NA Model
) WDL %3; Model output output
series)
Reservoir operations | CDEC!?; Conversations L
P ) ! ; Calibration, Model
(storage levels, with and data supplied Model output NA output
outflows) by YCFC® P P
CDEC'%; Conversations
In-stream flow . . S
. with and data supplied | Input data Same as historical Input data
requirements by YCFC®

1 http://www.prism.oregonstate.edu/explorer/ Accessed 5.19.2019

2 https.//cimis.water.ca.qov/Default.aspx . Accessed 5.19.2019

3 https.//qgis.water.ca.qov/app/CADWRLandUseViewer/ Accessed 9.1.2020
4 https.//www.usbr.gov/watersmart/bsp/docs/finalreport/sacramento-

si/Sacramento_SanJoaquin_TechnicalReport.pdf Accessed 9.1.2020

5 https.//water.ca.qov/Programs/Water-Use-And-Efficiency/Land-And-Water-Use/Agricultural-Land-And-Water-
Use-Estimates Accessed 2.1.2019.

6 A complete list of entity-specific data sources and personal communication is provided in the Model

Documentation Appendix, and in spreadsheet format to the YSGA
7 https://www.waterboards.ca.qov/waterrights/water _issues/programs/ewrims/

8 http://www.dof.ca.qgov/Forecasting/Demographics/Estimates/

9 https.//waterdata.usgs.qgov/nwis/sw
10 https.//cdec.water.ca.qov/
11 Yolo County Water Resources Information Database (https://wrid.facilitiesmap.com/Login.aspx )
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12 SGMA Data Viewer https://sgma.water.ca.qov/webgis/?appid=SGMADataViewer#gwlevels
13 California Water Data Library https.//wdl.water.ca.qov/GroundWaterlLevel.aspx

1.2. Future Scenarios
GSP regulations require the evaluation of future water budgets, i.e. future scenarios. In this section the

following is discussed:

(i) Projections of water demand

a. Urban water demand projections were based on population and water use projections
from urban water management plans.

b. lIrrigated landcover was kept constant at 2018 levels (which are based on 2016
datasets).

(ii) Climate change projections, in the form of perturbations (i.e. multipliers) applied to the

historical climate.

1.2.1. Useful Terms in this section

Table 7. Useful Terms in this Section.

Term

Scenario

Projection

Climate change

Climate model

Climate projection

Intergovernmental
Panel on Climate
Change (IPCC)

AR5

Description

A plausible, often simplified representation about the future. A single scenario is a
combination of projections in different dimensions (e.g. population, land use, and
climate) about the future.

A plausible, often simplified description of one future condition (e.g. population)

A change in the state of the climate that can be identified by changes in the mean
and/or the variability of its properties (often by using statistical tests), and that
persists for an extended period, typically decades or longer (California DWR, 2015)

A numerical representation of the climate system based on the physical, chemical,
and biological properties of its components, their interactions and feedback
processes, and accounting for all or some of its known properties. (California DWR,
2015)

A projection of the response of the climate system to emission or concentration
scenarios of greenhouse gases and aerosols, or radiative forcing scenarios, often
based on simulations by climate models. (California DWR, 2015)

Scientific panel overseen by the United Nations, which investigates the global
impacts of climate change. (California DWR, 2015)

IPPC 5th Climate Change Assessment Report published in 2014. (California DWR,
2015)
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Table 7. Useful Terms in this Section.

Term Description
GSA Groundwater Sustainability Agency
GSP Groundwater Sustainability Plan

1.2.2. Climate projections

The California Department of Water Resources (DWR) provides datasets, tools, and guidance regarding
climate change datasets that can be used by GSA’s to develop future projections for GSP’s. DWR
provides processed climate change datasets related to climatology, hydrology, and water operations.
Climate projections are in the form of change factors for precipitation and reference evapotranspiration,
provided in gridded format for the state. These were downloaded from the DWR SGMA Data Viewer’.

These data were originally developed for the California Water Commission’s Water Storage Investment
Program (WSIP).

Data represent projections for two future climate periods: 2030 and 2070.

o There are 4 scenarios; one for 2030 representing the central tendency from several
downscaled climate models; and three for 2070 (central tendency, dry-extreme
warming, and wetter with moderate warming)

o The process involved a “climate period analysis”. Historical inter-annual variability
(1915-2011) is preserved while the magnitude of events is perturbed based on projected
temperature and precipitation changes from general circulation models.

Additional details about the methods involved are provided in DWR’s Guidance Document on Climate
Change datasets (California DWR, 2018). Details on the processing of the data are provided in the Model
Documentation Appendix.

1.2.3. Future scenarios

Five future scenarios were incorporated into the YSGA model based on different climate projections. In
each of these scenarios, (a) the land-use is the same: increasing urban water demand based on urban
water management plan projections, and agricultural land-use is kept constant at current year levels; (b)
water rights and supply conditions are kept the same as current year levels, and (c) Any change in
irrigation demand is driven by the climate signal.

7 https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#waterbudget , Accessed 8/27/2019
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Table 8. Future scenarios.

Scenario name Summary

Future_Baseline Urban demand increasing; irrigated crops constant at 2016/2018 ;
climate same as historical

Future_2030 Climate representing the central tendency from many downscaled
climate models, centered around 2030

Future_2070 Climate representing the central tendency from many downscaled
climate models, centered around 2070

Future_2070_DEW Climate representing dry-extreme warming from many downscaled
climate models, centered around 2030

Future_2070_WMW Climate representing wetter-moderate warming from many
downscaled climate models, centered around 2030

Table 9 below summarizes the differences in precipitation inputs over the City of Davis from these
climate scenarios. Interestingly, the historical climate is dryer than any of the climate projections from
the climate models. Within the 2070-centered projections, the wet-moderately warm projection is
almost 20% wetter than the 2070 central tendency projection and the dry-extreme warming scenario is
3.5% drier.

Table 9. Total precipitation and reference ET over 48-year future simulations for the City of Davis.

Future_Baseline Future_ | Future_ | Future_ Future_
Scenario (same as Historical) | 2030 2070 2070_DEW | 2070_WMW
Total Precipitation
(inches) 962 1009 1055 1018 1285
Total reference ET
(inches) 2609 2718 2833 2997 2728

Figure 6 shows the time series of cumulative precipitation and cumulative reference ET for historical and
future climate projections, for the City of Davis. Note that the date timeline is figurative; it represents
the actual timeline only for the historical (corresponding to “Future_Baseline” ) climate; otherwise it
represents a representative future period of the same number of years, i.e. 48 years.
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Figure 6. Cumulative precipitation and Reference ET for the City of Davis.
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1.3. Water Budgets
This section presents the land surface water budget, groundwater budget, and groundwater storage

results for the historical (WY 1971 — WY 2018) and future scenarios. WY 2018 is considered as the
“current year” in what follows, being the most recent year for which consistent datasets could be

obtained or reasonably assumed (when not available).
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Table 10. Useful terms in this section.

Term

Description

Deep percolation
(bP)

Water that recharges the groundwater aquifer from all overlying catchments within
the county. This includes water from precipitation and irrigation.

Drainage

In regions close to the Sacramento River where the water table can be close to the
ground surface, surface channels provide a route for the discharge of groundwater
into the surface water system. To mimic that process the MODFLOW DRN package was
used to place a drainage boundary in Reclamation Districts 108, 1600, 730, 787, and
North Delta East and North Delta West catchments.

Evapotranspiration
(ET)

Evaporation from the land surface (soil and urban land cover) and transpiration from
vegetation (agriculture and native vegetation) from all catchments within the county.

GW-SW Exchange

Exchange of groundwater to/from the Yolo basin and surface features (Cache Creek,
the Colusa Basin Drain, Knights Landing Ridge Cut, Putah Creek, the Sacramento River,
Ship Channel, Willow Slough, and the Yolo Bypass).

Lateral GW Flow:
Outside Yolo
subbasin

Groundwater flow between the Yolo Subbasin and the neighboring subbasins: Colusa,
North American, Solano, South American, and Sutter subbasins.

Managed aquifer
recharge:
Woodland

Water recharged to the confined aquifer underlying the city of Woodland, through the
Aquifer Storage and Recovery program.

Precipitation

Rain falling within the county.

Pumping: Irrigation

Groundwater supplied for agricultural irrigation in the county.

Pumping: Urban

Groundwater (from both the general aquifer and the Woodland confined aquifer)
supplied to urban demands represented in the county

Surface Runoff
(SRO)

Surface runoff from the land within the county to Cache Creek, the Colusa Basin Drain,
Putah Creek, the Sacramento River, Willow Slough, and the Yolo Bypass,

SW supply:
Irrigation

Water supplied for agricultural irrigation from the Colusa Basin Drain, Cache Creek via
YCFC canals, the Delta, Putah Creek, Sacramento River and Tehama Colusa Canal,
Willow Slough, and the Yolo Bypass.

SW supply: Urban

Water supplied from the Sacramento River (to West Sacramento and the Woodland
Davis Clean Water Agency) and from Cache Creek (to the Yocha Dehe Wintun Nation
Golf Course).

Tailwater re-use:
Irrigation

Reuse of irrigation tailwater. Reclamation Districts and the North Delta East catchment
can reuse 90% of tailwater for irrigation in the model, based on previous work
describing reuse in RD108 (Davids Engineering, 2011).
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Table 10. Useful terms in this section.

Term Description
Treated WW Return flows from the West Sacramento portion of the Sacramento wastewater
Outflow treatment plant into the Sacramento River, from Davis and Woodland's wastewater

treatment plants into the Yolo Bypass, and from Winters' wastewater treatment plant
into Putah Creek.

Urban Water consumed within the urban demands represented in the county. Landscape
consumption irrigation is included within these demands.

YCFC canal Canal Recharge from the YCFC unlined canals.

recharge

1.3.1. Land Use

Landcover in the Yolo Subbasin is dominated by agriculture and native vegetation. Estimates of irrigated
acreage have varied from 231,568 (in 2015, at the peak of a long-running drought) to 358,883 (in 1978)
during the WY 1971-WY 2018 period (Source: DWR Land and Water Use Surveys

Figure 7 shows how perennial acreage has increased over the historical time period. Table 11 shows the
acreage and proportion of the main categories of Basin-wide land use (as used in the YSGA model) for
specific years where GIS data were available (1989, 1997, 2008, and 2016). Details on how a time series
was constructed are in the Model Documentation Appendix. An important feature of land use change in
the Yolo Subbasin is an increasing acreage of perennials, which have partly replaced field crops, and also
brought previously uncultivated area into production in some regions.

Table 11. Land Use in the Yolo Subbasin.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
Entire Basin 639,089 639,089 639,089 639,089
Deciduous 17,550 18,406 30,717 59,434 3 3 5 9
Field Crops 96,679 108,427 36,475 41,446 15 17 6 6
Grain 80,354 57,993 52,369 27,200 13 9 8 4
Managed Wetlands 0 483 459 0 0 0 0 0
Native Vegetation 288,058 284,997 319,938 330,463 45 45 50 52
Pasture 42,612 44,822 63,801 33,129 7 7 10 5
Rice 22,652 24,754 35,056 38,847 4 4 5 6
Subtropical 118 135 1,331 3,670 0 0 0 1
Truck Crops 56,953 55,160 46,968 46,930 9 9 7 7
Urban 26,347 29,153 33,220 33,270 4 5 5 5
Vine 2,543 9,536 13,384 19,329 0 1 2 3
Water 5,222 5,222 5,372 5,372 1 1 1 1

Source: DWR Land and Water Use Surveys
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Figure 7. Total acreage of perennial crops.
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Source: DWR Land and Water Use Surveys; Yolo County Annual Crop Reports. Includes deciduous and subtropical
orchards, and vineyards in Yolo County historically as represented in the model.

1.3.2. Water demand and supply

Before the Basin-wide water budgets are described in detail, this section summarizes the simulated total
water demand and supply, for all scenarios. Total water demands for each scenario are presented below
(Figure 8). Urban water demands, as informed by individual urban water management plans, rise
steadily — but remain small relative to irrigation demand. Irrigation demand in the future scenarios, as
shown in this figure, stay within the range of historical simulations, but their averages are successively
higher than the Historical scenario in the following order: Future_baseline, Future_2030,
Future_2070_WMW, Future_2070, and Future_2070_DEW.

The Future_baseline comparison against Historical is instructive: because the climate is the same
between those two scenarios, it mainly shows the effect of current, increased perennial crop acreage in
the Basin. The pie charts show that the supply sources are expected to be about the same, with surface
water supply for irrigation on average at 66% of water supply, followed by groundwater for irrigation.
The Woodland-Davis Clean Water Agency’s water supply accounts for the increase in urban surface
water supply in the Future_baseline scenario. Overall, the average annual water demand increases from
945 TAF in the historical scenario to a maximum of 1055 TAF in the extreme DEW scenario (Figure 8).
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Figure 8. Water demands.
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In comparison to the demands, a detailed assessment of the surface water supplies, and their reliability,
can be made by characterizing the different types of surface water rights that exist in the Yolo
subbasin.

1. The Yolo County Flood Control and Water Conservation District supplies surface water from
Cache Creek to a large portion of the subbasin. Water under this right is supplied from Indian
Valley reservoir and Clear Lake. The supply of water from year to year is constrained by
hydrological conditions, and the in case of Clear Lake, by the Solano Decree.
2. Reclamation Districts along the Sacramento River and the City of West Sacramento have
Settlement Contracts with the Central Valley Project. These contracts total 336,262
AF/year. These contracts are subject to restrictions in Shasta Critical Years.
3. The Dunnigan Water District has a water service contract with the Central Valley Project for
19,000 AF/year. This contract is subject to water availability in the Tehama Colusa Canal.
4. Analysis of the State Water Resources Control Board’s eWRIMS water rights database show that
there are a total of 667 water rights in Yolo County.
a. Term 91 — an estimate of the water rights subject to Term 91, assuming appropriative
rights with Acceptance Date after 1965 and not in the Putah or Cache watersheds, yields
17 water rights with a total face value of 89,608 AF/yr.
b. Other, more senior appropriative rights, consist of 94 water rights with a total face value
of 300,315 AF/year.
c. Of the remaining rights, 263 are riparian or pre-1914 water rights. These rights are the
least likely to be restricted.
In Table 12 surface water availability is presented in relation to the Sacramento Water Year Index. For
the YCFCWCD diversions, the Cache Creek diversions into the District’s canal system are shown. These
diversions are limited by hydrological conditions and Solano Decree. Settlement contract allocations are
a function of the critical water year type in which diversions are restricted by 25%. Water service
contracts in the CVP are restricted based on water availability for north-of-Delta agricultural
contractors. Additional restrictions to water rights containing Term 91 do occur most years. In very dry
years, more senior water rights can also be restricted by SWRCB curtailments.
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Table 12. Surface water availability as a function of water year type.

Water Year | Sacramento | YCFC Cache Settlement | Water Service
River Water | Creek Contract Contract
Year Index Diversions (AF) | Allocations | Allocations

(AF) (AF)

2009 D 52,564 336,262 7,600

2010 BN 168,370 336,262 19,000

2011 W 171,314 336,262 19,000

2012 BN 199,161 336,262 19,000

2013 D 184,113 336,262 14,250

2014 C 5,655 252,196 0

2015 C 78,038 252,196 0

2016 BN 185,231 336,262 19,000

2017 W 155,897 336,262 19,000

2018 BN 155,458 336,262 19,000

1.3.3. Land Surface Water Budget

1.3.3.1.County-wide Historical and Current Year
The land surface water budget for the entire county is presented in this section, since all areas of Yolo

County contribute to the overall water balance of the Yolo Subbasin (See Figure 4).

Results are presented in summary form first, as annual averages (Table 13). Inflows are dominated by

precipitation and water supply deliveries. Outflows are dominated by ET, surface runoff (SRO), and deep

percolation.

The key results for the historical average land surface water budget are as follows:

Precipitation accounts for 1.15 million acre-feet (MAF), with total water supply accounting for
the remaining 0.955 MAF of inflows.

Surface water supply (0.6 MAF) makes up about 60% of the total water supply, with
groundwater pumping making up the remaining 40%.

Agricultural irrigation demand accounts for more than 90% of the total water demand of 1 MAF.
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e Water supply sources to meet agricultural and urban demands are shown. Note that urban
demand was, historically, met primarily by groundwater pumping.

e Total outflows are very close to total inflows, indicating an overall mass balance of inflows and
outflows (i.e. without any trends on average in change in soil moisture).

e ETis the largest of the outflows, at 1.2 MAF, approximately 8% higher than precipitation.

Table 13 aggregates many fluxes into larger categories; these are summarized in Table 10. For example,
urban surface water supply aggregates (sums) the surface water supply to all the urban demands in the
model. Similarly, Surface Runoff and Deep Percolation sum all the surface runoff that occurs from all the
catchments in the YSGA model in the County.

Annual surface water budgets are presented in Table 13 and Table 14. Note that climate, land use, and
water supply conditions have varied over the 48-year historical period. As shown in Table 2, there have
been several significant droughts, and wet periods. Also, surface water supply has increased at different
times and for different parts of the Basin. For example, Indian Valley Reservoir came online in 1975; the
Tehama Colusa Canal provided surface water to Dunnigan Water District starting in the mid-1980’s; and
the Woodland Davis Clean Water Agency started supplying Sacramento River water to Woodland, Davis,
and UC Davis in 2016, which were entirely reliant on groundwater before then.

Some of the changes over time are apparent in the Current Year budget. In Table 14 and Figure 9, the
surface water budget for the Current Year, WY 2018, is shown. WY 2018 was a below normal Water
Year, with precipitation at approximately 66% of the historical average precipitation from WY 1971 — WY
2018. As a result, all fluxes in the Current Year — except urban-related fluxes — are lower than their
historical average counterparts. In the urban sector, current year demands are comparable to historical
averages; the main difference is that the supply source has shifted from groundwater to surface water
being the dominant supply — as a result of the Davis-Woodland Clean Water Project that now supplies
Sacramento River water for Davis, Woodland, and UC Davis for most of the year. Canal recharge also
shows different behavior, being larger in 2018 than on average — canal recharge in the YCFC system is
very dependent on total reservoir storage in Clear Lake and Indian Valley Reservoir, timing of
precipitation in the winter and spring, and releases made through the canal system. Moreover, the
historical period includes early years before Indian Valley Reservoir was constructed, and a few drought
years when no water was legally allowed (by the Solano Decree) to be released for irrigation — these
factors lower the historical average compared to the Current Year canal recharge.

1.3.3.2.County-wide Future Scenarios

Table 13 also includes the annual average land surface budget for the future scenarios. As noted earlier,
the cumulative and average precipitation for the County and Basin, is higher in all the climate
projections, compared to that in the historical scenario. For example, annual average precipitation for
the County in Future_2070_WMW (the wet extreme climate projection) is 1,530 TAF compared to 1,147
TAF in the historical scenario. The increased precipitation explains some of the main results, as noted
below.
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1. Overall land surface mass balance is maintained: In each scenario, the total inflows and
outflows at Basin and MA scale are maintained.

2. Effect of increased perennial acreage: More ET, less DP
The Future_Baseline scenario has the same historical climate, but different demand (current
irrigation demand and projected urban demand) compared to the Historical scenario. This
scenario is dominated by a land-use effect as mentioned earlier. As expected, the increased
acreage in perennial crops in this scenario leads to an increase in ET of almost 50 TAF on an
annual average basis, over Historical ET. Deep Percolation decreases by 43 TAF. This is because
of a shift in crops from those with lower irrigation efficiency to higher efficiency over time, as
has been reported (Orang et al., 2008). Area-weighted average irrigation efficiency in the MABIA
module was 62% for 1971-2018 and 70% for the future scenarios.

3. Effect of climate change: More ET, more DP
The climate change scenarios (Future_2030, Future_2070, Future_2070_DEW,
Future_2070_WMW), when compared to Future_Baseline, show the sensitivity of the system
(and the model) to climate; the cropping pattern and urban demand is the same in these five
scenarios. Table 13 shows that in all four climate change scenarios, ET is higher compared to
Future_Baseline. This is a direct effect of increased warming, since all four scenarios are warmer
than the historical climate used in the Future_Baseline scenario. The greatest increase in ET, is in
the Dry and Extreme Warming scenario (Future_DEW), which has the most warming, followed
by the Future 2070 scenario, which has the next highest warming. Meanwhile, Deep Percolation
and runoff are affected more by precipitation differences: hence these fluxes are highest in the
wettest scenario (Future_2070_WMW, which is the extreme wet with moderate warming
scenario). Changes in the other budget components are small, although canal recharge and
surface water supply for irrigation are slightly higher in the wetter scenarios.

1.3.3.3. Management Area budgets
Management Area budgets are presented in detail in Appendix A.
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Table 13. County-wide average land surface water budgets.
All values are in Thousand Acre Feet

Historical Average Annual Land Surface Water Budget (TAF)

Outflows Inflows

tion

Evapotranspiration
Deep Percolation
Surface Runoff
Urban Consumption
YCFC Canal Recharge
Treated WW Outflow
Precipitation
Pumping: Urban
Pumping: Irrigation
SW Supply: Urban
: Irrigation

: Irriga

SW Supply
Tailwater Reuse

Historical -1,227 | -353 | 459 | -18 -33 -13 1,147 | 33 313 9 591 10
Future_Baseline -1,274 | -308 45;7 -23 37 -16 1,147 | 16 304 34 584 10
Future_2030 -1,314 | -321 4;1 -23 -39 -16 1,201 | 15 322 35 600 11
Future_2070 -1,345 | -340 5i9 -23 -40 -16 1,259 | 15 343 36 619 11
Future_2070_DEW -1,346 | -323 5z_19 -23 -37 -16 1,229 15 385 35 620 9
Future_2070_WMW | -1,326 | -424 65;2 -23 -43 -16 1,530 | 14 311 37 620 11
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Figure 9. Land surface water budget for Yolo County.
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Table 14. Annual Land Surface Budget for the Yolo Subbasin.
All values are in Thousand Acre-feet

Yolo Subbasin Historical Land Surface Budget (TAF)

Outflows Inflows
= % c c
z s 2 i 5 o
£ LI 5 s s
g o £ 2 3 2
& g | 3 S S Z
1971 -1,221 -340 -354 -12 -26 -9 0
1972 -1,056 -212 -247 -12 -9 -9 0
1973 -1,389 -557 -577 -12 -23 -9 0
1974  -1,440 -336 -333 -13 -23 -9 0
1975 -1,275 -262 -370 -13 -23 -9 0
1976 -932 -184 -242 -13 0 -10 0
1977 -881 -174 -235 -12 0 -9 0
1978 -1,301 -518 -638 -13 -37 -9 0
1979 -1,184 -256 -346 -13 -37 -10 0
1980 -1,293 -477 -656 -14 -43 -10 0
1981 -1,211 -276 -418 -14 -43 -10 0
1982  -1,404 -552 -786 -14 -34 -10 0
1983  -1,400 -627 -825 -14 -32 -10 0
1984  -1,249 -416 -461 -16 -44 -11 0
1985  -1,214 -288 -361 -16 -41 -11 0
1986  -1,224 -560 -747 -16 -37 -11 8
1987  -1,036 -205 -301 -17 -43 -12 8
1988 -1,229 -319 -325 -17 -42 -12 8
1989  -1,186 -208 -302 -16 -24 -11 8
1990 -1,167 -245 -344 -17 -25 -12 8
1991 -1,095 -230 -363 -16 -10 -11 8
1992 -1,193 -296 -412 -18 -24 -12 10
1993 -1,319 -590 -728 -17 -37 -12
1994  -1,184 -240 -313 -18 -37 -13
1995  -1,282 -657 -806 -18 -34 -12
1996  -1,222 -440 -667 -19 -35 -13
1997  -1,148 -491 -623 -20 -46 -14
1998  -1,282 -633 -652 -18 -34 -12
1999  -1,208 -248 -345 -20 -41 -14
2000 -1,229 -362 -488 221 -41 -14
2001  -1,205 -308 -383 -22 -47 -15
2002  -1,168 -376 -395 -22 -47 -15
2003 -1,339 -365 -503 -22 -40 -15
2004 -1,207 -391 -470 -24 -47 -16
2005 -1,382 -396 -422 -23 -36 -16
2006 -1,395 -450 -578 -23 -41 -16
2007  -1,095 -203 -267 -24 -48 -17
2008  -1,192 -343 -451 -24 -44 -17
2009  -1,238 -269 -396 -22 -9 -15
2010 -1,311 -310 -462 -21 -27 -15
2011 -1,394 -372 -491 -20 -40 -14
2012 -1,191 -201 -378 -21 -41 -15
2013 -1,211 -326 -424 -22 -39 -16
2014 -1,069 -165 -245 -19 -7 -14
2015  -1,099 -259 -370 -16 -28 -12
2016 -1,320 -260 -373 -17 -44 -17
2017 -1,456 -560 -803 -18 -41 -16
2018 -1,178 -167 -337 -18 -42 -16
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1.3.4. Groundwater Budget

This section describes the groundwater inflows to, and outflows from the Yolo Subbasin aquifer as
simulated by the YSGA model for the historical period (WY 1971-WY 2018, with WY 2018 representing
the Current Year), as well as for the future scenarios.

Table 15. Useful terms in this section®.

Term Description

Managed aquifer Refers to the recharge estimated by the model from the Woodland
recharge: (MAR) Managed Aquifer Recharge project. For the historical scenario, these
Woodland volumes are simply set to observed volume made available to the team.
Lateral GW Flow Refers to groundwater flow entering (+) or leaving (-) the Yolo Subbasin.

1.3.4.1.Basin-wide Historical and Current Year
Table 16 includes the average annual groundwater fluxes. Current Year 2018 groundwater fluxes are
included in the Basin-wide time series budget, in Table 17.

The key findings are:

Inflows to the Yolo Subbasin are dominated by deep percolation, at 353 TAF averaged over the
historical period (WY 1971 — WY 2018). Canal recharge from the YCFC canal system is about 10%
of this, at 33 TAF per year.

Pumping (urban and irrigation) is the largest groundwater outflow, estimated at an average of
346 TAF, with pumping for urban supply accounting for 9% of total pumping. Groundwater
discharge in regions by the Sacramento River simulated as drains is less than 10% of total
groundwater outflow on average (28 TAF per year).

GW-SW exchange is on average positive at 14.8 TAF; considering Cache Creek, Putah Creek,
Sacramento River, Willow Slough, and the Yolo Bypass, GW-SW exchange is a net positive to the
groundwater balance. However, Table 17 and Figure 10 show that the direction and magnitude
of GW-SW exchange varies with climate conditions. In successive wet years, the net direction of
flow changes, i.e. groundwater tends to outflow to surface waters as the water table elevation
increases.

The net lateral exchange with neighboring basins is -28 TAF, that is, on average, the lateral flow
is leaving the Yolo Subbasin. Approximately 12 TAF/yr on average leave the model domain
flowing into Colusa County, however, much of that flow occurs from the portion of the model
that is highly uncertain. Along the Sacramento River the annual average lateral exchange is 177
AF/yr out of the model domain. The lateral exchange with Solano County is an average of 15

8 Terms described before are not repeated.
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TAF/yr out of the model domain with most of that occurring along the boundary defined by
Putah Creek. These flow change with climate conditions in direction and magnitude. In
particular, in drought years such as 1976-1977 and 1991-1992, the aggregate lateral flow is into
the Basin as the water table elevation decreases.

- Some fluxes are zero in some years. For example, City of Woodland’s Aquifer Storage Recovery
recharge wells became operational starting in 2017; and canal flows were zero in the deep
drought of 1976-1977 and recent drought of 2014, when no water was available from Clear Lake
for YCFC deliveries.

- The Current Year (WY 2018) Groundwater Budget (included in the annual water budget shown
in Table 17 shows some distinct differences from the annual average, due to the same reasons
as described for the Land Surface Water Budget. Namely, WY 2018 being a relatively dry year,
deep percolation was lower while pumping was higher than the 48-year average, which resulted
in outflows being higher than inflows. This is normally the case in dry years, as shown by the 48-
year annual time series budget in Table 17 and Figure 10.

1.3.4.2.Basin-wide Groundwater Budget: Future Scenarios
Table 16 also includes the annual average groundwater budget for the future scenarios. The key
messages are:

1. Effect of increased perennial acreage and change in irrigation management: Less deep
percolation, more outflow than inflow
The Future_Baseline scenario has the same historical climate but different demand (current
year’s irrigated acreage and projected urban demand) compared to the Historical scenario. This
scenario is dominated by a land use effect caused by a shift to perennial crops and an increase in
irrigation efficiency. As described in the earlier section on Land Surface Budgets, Deep
Percolation decreases by 45 TAF, because of increased irrigation efficiency compared to the
Historical scenario. Overall, the annual average deficit (outflows — inflows) increases slightly
from 1 TAF in the historical period, to approximately 5 TAF. However, as the groundwater
storage time series shows, the Basin continues to recover during wet periods (Section 1.3.5,
Figure 14).
2. Effect of climate change:
a. More Deep Percolation
The climate change scenarios (Future_2030, Future_2070, Future_2070_DEW,
Future_2070_WMW), when compared to Future_Baseline, show the sensitivity of the
system (and the model) to climate changes only because the land use, irrigation
management, and urban demand is the same in these five scenarios. Table 16 shows
that in all four climate change scenarios, Deep Percolation is higher compared to
Future_Baseline. This is a direct effect of wetter Future Scenarios (Table 9).
b. Falling storage in extreme dry scenario
When compared to the Future_Baseline scenario, the negative effect of climate change
on groundwater storage is clearly demonstrated in only one of the four climate change
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scenarios, the dry and extreme warming scenario (Future_2070_DEW), where the
outflows, especially pumping, are substantially higher. Overall, the average annual
outflows are approximately 14 TAF more than average annual inflows. Note that this is
also the only scenario where the net direction of the ‘varying flows’ switches signs to
become a net inflow and helps prevent even deeper deficits. Surface water streams
contribute even more to the groundwater, and lateral outflows decrease in this scenario
as water table elevations decrease.

c¢. Balanced budgets in the central tendency scenarios
In the central tendency climate scenarios (Future_2030 and Future_2070), the inflows
and outflows are similar magnitudes. This is also seen in the groundwater storage time
series presented later (Section 1.3.5) in Figure 14, which shows that groundwater
storage recovers in wet periods, much like the historical scenario.

d. Increasing storage in the extreme wet scenario

The extreme wet scenario (Future_2070_WMW) leads to a surplus in the groundwater

storage of 12 TAF on an annual average basis. This is despite the model estimating a net

outflow of groundwater to surface water and a much higher lateral outflow to other basins.

Deep percolation increases by more than 100 TAF over the Future_Baseline scenario. Again,

the groundwater storage graph (Figure 14) shows this best.

Table 16. Basin-wide average groundwater budgets. A/l values are in Thousand Acre Feet

Historical Average Annual Groundwater Budget (TAF)
Outflows Varying Flows Inflows

2 = 'g = En S & ;
2. B85 & 2 =25 5F 5, BTuw o2 £E8 Py 2
28 2% £ 5 25 53 52 82 9= G5 ¥ E
ELT E '® O =25 5. stz =2 888 vE £33 =
£ 2E & ® OF £% £ 8% "5 5& = 8
§ - é - IS a > |2

Entire Basin
Historical -33 -313 -28 -374 15 -28 0.0 -13 353 33 0.04 386
Future_Baseline -16 -304 -16 -336 25 -40 0.0 -15 308 37 1.37 346
Future_2030 -15 -322 -15 -352 23 -37 0.0 -15 321 39 1.43 361
Future_2070 -15 -343 -15 -373 22 -35 0.0 -13 340 40 1.31 381
Future_2070_DEW -15 -385 -13 -413 46 -6 0.0 39 323 37 1.30 360
Future_2070_WMW  -14 -311 -24 -348 -29 -79 0.0 -108 424 43 1.40 468

Notes: In the historical scenario: GW-SW exchange is positive with Cache Cr (29 TAF), Putah Cr (13.9 TAF),
Sacramento R (0.9 TAF) and negative with Yolo bypass (25.7 TAF), Knights Landing Ridge Cut (1.5 TAF) and Colusa
Basin Drain (2 TAF). Other GW-SW exchanges are minor.
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Figure 10. Groundwater budget for the Yolo Subbasin.
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Table 17. Annual groundwater budget for the Yolo Subbasin. All values in Thousand Acre-feet.

Yolo Subbasin Historical Groundwater Budget (AF)

Outflows Varying Flows Inflows
<]
< 23 IS 2
£ 2 2 B E
> % 2 S © e 3
b c uw o 5 c - c
£ S = 2 g 8 g ws
=3 ® 2 © a O © 'g
5 £ z 2 $§ 58§ 538
a = ] K a > = 2=
1971 -28 -355 -16 0
1972 -29 -405 -13 0
1973 -29 -365 -39 0
1974 -30 -282 -38 0
1975 -31 -308 -30 0
1976 -32 -487 -21 0
1977 -29 -423 -17 0
1978 -31 -227 -36 0
1979 -32 -228 -26 0
1980 -33 -296 -37 0
1981 -34 -409 -28 0
1982 -33 -195 -42 0
1983 -34 -163 -55 0
1984 -37 -320 -47 0
1985 -38 -292 -34 0
1986 -31 -254 -47 0
1987 -32 -284 -24 0
1988 -31 -270 -29 0
1989 -31 -322 -22 0
1990 -31 -370 -19 0
1991 -30 -361 -17 0
1992 -32 -360 221 0
1993 -33 -277 -40 0
1994 -34 -328 -24 0
1995 -34 -206 -48 0
1996 -35 -241 -35 0
1997 -37 -296 -43 0
1998 -33 -180 -59 0
1999 -36 -286 -28 0
2000 -37 -307 -28 0
2001 -39 -311 -25 0
2002 -39 -306 -27 0
2003 -38 -273 -29 0
2004 -39 -371 -26 0
2005 -38 -291 -31 0
2006 -38 -304 -27 0
2007 -39 -348 -18 0
2008 -38 -334 -23 0
2009 -36 -476 -19 0
2010 -34 -267 -22 0
2011 -33 -219 -24 0
2012 -35 -334 -17 0
2013 -35 -365 -22 0
2014 -31 -422 -15 0
2015 -29 -356 -18 0
2016 -24 -349 -14 0
2017 -11 -286 -27 0
2018 -11 -338 -12 2
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1.3.5. Groundwater Storage
Changes in groundwater storage over time are the aggregate (net) outcome of the individual inflows and
outflows from the aquifer.

Available groundwater storage in Yolo County, in the depth interval of 20 to 420 feet, has been
estimated at 14 million acre-ft (MAF) (Clendenen & Associates, 1976). The same report, which claims to
be the first comprehensive Yolo County-wide groundwater investigation, estimates groundwater in
storage in 1974 at 13 MAF, and estimated a decrease in storage of 0.5 MAF over the 30-year period
from 1944-1974. The YSGA model (the MODFLOW part) estimates Basin-wide groundwater storage
capacity at 13.7 MAF.

Modeled basin groundwater storage is presented as cumulative change from initial storage in
September 1970, in Figure 11. The same is shown along with basin-averaged groundwater observations
as standardized anomalies in Figure 12.

. The groundwater storage trace shows :

- Groundwater is lost from storage in dry years and recovers in wet years. Deep groundwater
storage declines follow the deep droughts (WY 1976-WY 1977 ; WY 1987-WY 1992; WY 2007-
2009; and WY 2012-WY 2016). Groundwater recovery follows in the intervening wet periods
(WY 1971-WY 1975; WY 1982-1984; WY 1995-WY 2000; and WY 2005-WY 2006).

This feature of the Basin storage follows the pattern of groundwater-level observations basin-wide:

- Sofar, for the past nearly 50 years, there is no evidence of overdraft Basin-wide. Groundwater
overdraft is defined by DWR?, as a condition of pumping in excess of recharge, over a several-
year period of average water supply conditions. In this GSP, we extend this definition, to (i)
accommodate a longer time period of large hydroclimatic and water supply variability, and (ii)
define overdraft as a continuously declining water table and modeled storage over this time
period.

- Atthe end of the simulation in the historical period, modeled Basin groundwater storage is
lower than the initial level by 86 TAF. To put this in context, this value is less than 6% of overall
range in fluctuation (-553 TAF to +913TAF) modeled over the 48-year historical period (see
Figure 11).

- Decadal changes in storage are summarized in Table 18, to further illustrate the fluctuation of
groundwater storage in different wet and dry decades.

% groundwater overdraft — “The condition of a groundwater basin in which the amount of water withdrawn by
pumping exceeds the amount of water that recharges the basin over a period of years during which water supply
conditions approximate average conditions.” DWR, https://water.ca.gov/Water-Basics/Glossary (Accessed
9/15/2020)
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As described elsewhere, the dominant shift in land use in the basin has been from annual to
perennial crops over this historical period. The groundwater storage trace implies that the
climate signal has dominated over this historical period — at the scale of the Basin.

The past decade was marked by extended drought, as well as an acceleration of perennial
acreage. These factors drive increased extraction of groundwater. Despite these circumstances,
a wetter 2017 appears to have helped the Basin storage to almost recover to initial levels.
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Figure 11. Basin groundwater storage change from Oct 1971 — Sept 2018 (WY 1971 — WY 2018).
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Figure 12. Standardized anomalies of groundwater storage and observed groundwater levels.
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Table 18. Decadal change in storage

Decade Change in Storage
(AF)

WY 1971-1980 | -24,806

WY 1981-1990 | 17,992

WY 1991-2000 | 521,671

WY 2001-2010 | -390,769

WY 2011-2018 | -208,710

1.3.5.1. Management Areas: Groundwater Storage

In Section 1.3.5, the Basin-wide groundwater storage was discussed. In this section, modeled
groundwater storage changes for Management Areas (MA) in the historical and current year period are
discussed. Management Area maps and entities are in Figure 4.

Groundwater storage in the historical scenario is presented first. Groundwater budgets and time series
are presented in Appendix A.

Groundwater storage changes from the initial period (September 1970) are shown in Figure 13. Storage
changes are shown on the same scale to visualize the relative volumes involved across Management
Areas. For example, the MA’s close to the Sacramento River, that also extract the least groundwater,
show the least fluctuation in storage among all the MA’s. This is followed by Capay Valley, and then by
North Yolo and Dunnigan Hills MA’s. The largest fluctuation is in the Central Yolo MA, which is the
largest of the MA’s in area, and is also an MA that uses a substantial amount of groundwater.

The description of the Basin-wide storage change applies to most of the MA’s. Of note is the Dunnigan
Hills MA, which may be showing a recent downward trend, due to increased perennial acreage in an
area of the Basin that depends almost entirely on groundwater. This MA includes not just Dunnigan
Hills, but also rangeland and new orchards in areas like Buckeye Creek, where no recent groundwater
observations are available. New monitoring in this MA is recommended to fill this data and knowledge

gap.

Note also that South Yolo MA shows an initial increase in storage in the first few years (the 1970’s). The
few groundwater observations from this MA appear to support this modeling result — although at the
time of writing, the cause was unknown.
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Figure 13. Groundwater Storage: Management Areas (WY 1971 — WY 2018).
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1.3.6. Groundwater Storage: Future Scenarios

Figure 14 below shows the change in groundwater storage for each of the future scenarios, along with
the groundwater storage change from the historical run (red line) for comparison.

Groundwater storage patterns among scenarios follow the precipitation and temperature trends
among the scenarios, i.e.

o The most groundwater declines occur in the driest, warmest scenario —
Future_70_DEW.

o Groundwater storage shows an overall increase compared to the historical simulation in
the Future-70-WMW scenario.

o There is not much difference in groundwater storage between the central tendency
scenarios (Future-30 and Future-70) and the Future-baseline.

O

The historical and Future-baseline results provide useful insights. These simulations
have the same climate input. Future-baseline shows the sensitivity to current cropping

patterns and irrigation management, as described in the earlier section on groundwater
budgets and fluxes.
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Figure 14. Basin-wide groundwater storage for all scenarios.
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Table 19. Basin-wide storage change for all scenarios.

Scenario Pumping (TAF) Groundwater storage
change compared to
Avg (Range) corresponding start (TAF)

Historical 346 (197 — 519) -85

Future Baseline 320 (204 - 517) -213

Future 2030 337 (228 — 555) -273

Future 2070 357 (252 - 572) -279

Future DEW 401 (263 — 594) -650

Future WMW 325 (226 —444) +418

Oct-08
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Oct-12
Oct-14
Oct-16

——Future_2070_WMW

Management area groundwater storage for future scenarios are included in Appendix A.

1.3.7. Evaluating water budget estimates

1.3.7.1. Uncertainty

All models are simplified abstractions of reality, and therefore water budgets will always exhibit

uncertainty (Loucks and van Beek, 2017). Uncertainty in model outputs arise from uncertain or missing

input data, model parameter uncertainty, differing model structures, natural variability (in climate,

hydrology, geology, land use), and measurement errors (California DWR, 2020). For example, large

uncertainties are likely to exist in model estimates of groundwater levels in Buckeye Creek simply
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because of inadequate — or complete lack - of groundwater data. These uncertainties directly affect
model outputs.

As described in more detail in Section 3.3 of the Model Documentation Appendix, the largest
uncertainties in the Yolo Basin arise from:

Land use interpretation, and related irrigation management (variations in planting and harvest dates
across space and time, for example) exhibit relatively large uncertainty. The Land use uncertainty affects
all components of a water budget?®. Details of crop acreage uncertainties rising from different data
sources are in Section 2.1 of the Model Documentation Appendix.

Surface water supply in several areas of the Yolo Basin is not well known, as in some of the Reclamation
Districts; and in the Willow Slough drainage, in the Clarksburg and Yolo bypass and Colusa Basin Drain
region. Assumptions were made, which largely allowed surface water use to take precedence over
groundwater pumping.

Groundwater levels and trends are uncertain in some areas like in north-west Yolo. Additionally,
reference point elevations and screening depths from well logs are uncertain, and in many cases,
missing. The latter made it challenging to ascertain which aquifer layer was being pumped; and the
former directly impacted calibration statistics.

Geology and stratigraphy is uncertain in the Dunnigan Hills area (WRIME, 2006).

1.3.7.2. Discussion
For all the above reasons, any model, including the YSGA model, exhibits uncertainty. The same applies
to other modeling efforts for Yolo County.

Additionally, different models are also not strictly comparable with each other because of differing
spatial extents and resolution, time periods, boundary conditions, initial conditions, irrigation
efficiencies, categorization of crops, assumptions involved in generating a time series of land use,
calibration parameters and methods, and computational methods. In hydrology, model equifinality —
the fact that different parameters can give you equally good model calibration — remains a challenge.

Keeping in mind the limitations of comparing different models, and of the major sources of uncertainty
in the Yolo Basin, it may still be useful to compare certain important YSGA model outputs with a few
studies.

Table 20 lists a summary of these differences for some modeling efforts in Yolo County, along with
water budget estimates where available.

10 This is true of all Basins
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In general, from Table 20:

o Total demand from these different efforts appear to be within 10% of each other.

e YSGA model estimates of pumping is higher than the 1970’s estimate (Clendenen & Associates,
1976), and lower than the IGSM model (WRIME, 2006).

e YSGA model estimates of percolation are lower than that of the IGSM model (WRIME, 2006)

In particular, when comparing the YSGA model and the IGSM model (WRIME, 2006) for the same time
frame 1971-2000:

e Total Demand and Irrigated Area
For the years 1971-2000, the average annual total demand in the IGSM model was 987 TAF while in the
YSGA model it was 945 TAF. Closer inspection reveals that the IGSM model has larger annual average
irrigated acreage of 360,882 acres while the YSGA model has an average of 308,839 acres. While there
are many uncertainties in the processing of land use data, as described Section 2.1 of the Model
Documentation Appendix, areas of pasture in northern Yolo were decided through interaction with YCFC
to be largely unirrigated rangeland. This change explains some of the differences in irrigated areas.

e Average water applied
Both IGSM (WRIME, 2006, pp. 4—7) and YSGA average about 2.6 ac-ft/ac of irrigation water applied.

e Groundwater Pumping
In the IGSM model there is an average of 493 TAF/yr of groundwater pumping for the 1971-2000 time
period. During the same period the YSGA model has an average pumping of 335 TAF/yr. Closer
inspection reveals that more surface water is available for irrigation in the YSGA model, which results in
less groundwater pumping. In the YSGA model there is an average of 574 TAF/yr of surface water used
for irrigation while in the IGSM model there was 496 TAF/yr. Some of the largest differences in
groundwater pumping occur in East-Yolo South (YCFC East) and CBD-South.

e Deep Percolation
The annual average deep percolation for 1971-2000 in the IGSM model is 484 TAF, while in the YSGA
model it is 373 TAF. Some of this difference is likely due to the difference in irrigated acreage, however,
most of the difference is probably due to differences in the soil moisture calculation algorithms.
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Table 20. Summary of water budget estimates from earlier literature.

Source Deep Total Pumping | Total Canal | Period Spatial extent Tools

percolation | (TAF) demand loss

(TAF) (TAF) Land surface | Groundwater | Land surface Groundwater

budget budget budget budget
YSGA Model 352 346 945 33 WYy Yolo county, | Yolo WEAP MABIA MODFLOW
1971- plus Cache Subbasin Module

Aquifer area = WY 2018 | Creek (finite difference)
556,780 acres
Mehta et al, 2013 Not Not simulated | 1035 NA WY YCFC YCFC WEAP WEAP’s lumped

simulated at | at Basin scale 1971- Boundary Boundary model for

Basin scale WY 2000 groundwater
WRIME, 2006 484 493 987 22 WY 1971 | Yolo basin Yolo Subbasin | IGSM IGSM (finite

- 2000 element)
Aquifer Area =
566,044 acres
Borcalli and Not Not calculated | 1035 NA 1976, Yolo County | NA Spreadsheet NA
Associates, 2000 calculated 1976) 1981, estimates
954 (1981) 1989
1019 (1989)

Clendenen & Not 305 835 (1970) NA 1963- Yolo County | Yolo Spreadsheet Partial
Associates, 1976 reported at (1963-1972) 1972 Subbasin estimates

Basin scale

I These estimates are for irrigation application only, based on DWR Landuse Surveys for the years listed in parenthesis (See Page 43 of the reference)
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1.3.7.3.Conclusion

An important observation from Table 19, is that the YSGA and IGSM models are consistent (in the 1971-
2000 period) about pumping and deep percolation being fairly close to each other in magnitude.
Additional information about model uncertainty is provided in the Model Documentation appendix.

1.4.Sustainable Yield

SGMA describes ‘Sustainable Yield’ as the amount of groundwater that can be withdrawn annually
without causing undesirable results. Section 354.18(b)(7) of the GSP Regulations requires that an
estimate of the basin’s sustainable yield be provided in the GSP. This sustainable yield estimate can be
helpful for estimating the projects and programs needed to achieve sustainability. Note that SGMA does
not incorporate sustainable yield estimates directly into sustainable management criteria. “Basinwide
pumping within the sustainable yield estimate is neither a measure of, nor proof of, sustainability.
Sustainability under SGMA is only demonstrated by avoiding undesirable results for the six sustainability
indicators” (California DWR, 2017).

The results presented above show that the Yolo Subbasin has historically been sustainable (for the 48
years between WY 1971-WY 2018). Groundwater observations and the YSGA model results during this
period show that while groundwater is lost from storage in drought years, it is replenished in wet years.
As a result, groundwater storage and observed elevations have almost recovered by end of WY 2018 to
initial storage and elevations. These results show that the Yolo Subbasin has not been overdrafted. The
conjunctive use of surface water and groundwater — especially due to surface water available from
Indian Valley Reservoir and to some extent the Tehama Colusa Canal; improved irrigation practices
toward low-volume irrigation methods (Orang et al., 2008); and improved urban water conservation
practices in the past decade have all contributed to this state. This appears to be a marked improvement
from groundwater conditions in the decades before 1971, when the Basin was estimated to be in a state
of overdraft (Clendenen & Associates, 1976).

From the literature available for Yolo County, the closest definition to ‘sustainable yield’ is an estimate
for perennial yield provided in the Yolo County groundwater investigation from 1976 (Clendenen &
Associates, 1976; Scott and Scalmanini, 1975). These investigators defined ‘perennial yield’ as “the
amount of water which can be pumped annually from that basin, with no net change in storage over a
selected period of time”. This definition is materially the same as the SGMA definition mentioned
earlier. Perennial yield for Yolo county, for the period 1963-1972, was calculated at 304.5 TAF.

With the above in mind, this GSP proposes that:

(i) The average annual pumping over WY 1971 — WY 2018 as the sustainable yield for the Yolo
Subbasin: 346 Thousand Acre Feet (TAF) per year. The annual pumping estimated varies
widely over the historical period, from 197-519 TAF/year. Note that
a. The proposed sustainable yield of 346 TAF is based on a longer period of time, more

data, and from a period of additional surface water availability than was available back

48



in the 1960’s and early 1970’s. Indeed, safe yield for Indian Valley reservoir is estimated
at 50 TAF (Max Stevenson, pers. Comm 11/11/2020), which when added to the earlier
perennial yield estimate from the 1970’s, independently approximates the proposed
346 TAF value.

b. An analysis of model scenarios created for the GSP support this estimate. In Figure 15
the average annual groundwater pumping and change in groundwater storage are
plotted. A regression line fit to the data has a y-intercept corresponding to zero change
in groundwater storage of 336 TAF.

(ii) In the spirit of adaptive planning, the sustainable yield should be re-visited — and updated if
needed — for each 5-year GSP update.

Based upon the analysis above, a sustainable yield of 346 TAF seems reasonable and justified.

Figure 15. Annual average groundwater pumping and change in storage for each model scenario.
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For further comparison, Figure 16 below, shows the modeled pumping time series for the historical
period, and for the future scenarios; the proposed Sustainable Yield of 346 TAF/year is shown as a
horizontal reference line. Also, in Table 19, the average and range of annual pumping for each scenario
is recorded. Figure 14 shows that Basin-wide groundwater storage, in all the investigated scenarios
except for the DEW scenario, recovers to close to or above initial storage levels.
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Figure 16. Annual pumping for all scenarios, compared to proposed sustainable yield.
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The data in Figure 16 is aggregated in a different way in Table 21 below, showing the number and
percent of years, for each scenario, when the proposed Sustainable Yield is exceeded. In all except the
Dry Extreme scenario, the frequency is close to or smaller than in the Historical scenario.

Table 21. Modeled pumping versus sustainable yield.

Scenario No.ofyears %

Historical 25 52
Future_Baseline | 14 29
Future_2030 17 35
Future_2070 26 54
Future_DEW 37 77
Future WMW 14 29
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Appendix A: Subregional and Management Area Water Budgets
1.5. Capay

1.5.1. Description

The Capay watershed drains an area of 85,515 acres in the YSGA model, from the north-western
boundaries of Yolo County to Capay Dam on Cache Creek (Figure 4). It includes the hills (named as the
Capay Other catchment (67,097 acres) in the model) which overlays hard-rock terrain, and the valley
floor (named as the YCFC Capay catchment in the model, 18,418 acres), overlaying the alluvial aquifer.
This valley floor catchment corresponds closely to the official Capay Valley Management Area boundary.

The valley floor of Capay is represented in the DWR’s 2003 Groundwater Bulletin 118 as the “Capay
Valley Groundwater Subbasin, 5-21.68” (California DWR, 2004). Primary, fresh-water bearing deposits
within the Capay Valley sub-basin include recent stream channel deposits and the Tehama Formation.
This is underlain by older, saline Cretaceous Marine rocks. Recent stream channel deposits consist of
unconsolidated silt, fine- to medium-grained sand, gravel and occasionally cobbles deposited in and
adjacent to Cache Creek and its tributaries (California DWR, 2004). Overall freshwater-bearing
sediments in Capay Valley are reportedly more than 1000 feet thick (Harwood and Helley, 1987; WRIME,
2006). In the YSGA model, groundwater storage capacity in this area is estimated as 953 TAF for 20 to
420 ft of depth.

Groundwater flow typically follows the topographical line of the Valley running southeast (RMC Water
and Environment, 2016). Groundwater levels have been stable in Capay Valley, usually varying from 10
to 40 feet below ground surface. Even in dry years the water table varies from 10 to 40 ft below surface
(California DWR, 2004). Most domestic and irrigation wells are screened within the top 60 feet of the
surface. Shallow wells are particularly common close to Cache Creek. Additional domestic and irrigation
wells extend from 60 feet to 160 feet, but these are less common. Generally only larger wells operated
by Yocha Dehe Wintun Nation are screened from 160 feet to 460 feet, and no wells are screened below
460 feet (RMC Water and Environment, 2016).

Land use in Capay MA is dominated by native vegetation, oak woodland landscapes that are prone to
wildfires. In the Valley portion, orchards, field crops, and truck crops are cultivated (Table 22).
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Table 22. Land Use for Capay MA.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
Capay Valley Management Area 85,515 85,515 85,515 85,515
Deciduous 2,811 2,663 2,578 2,890 3 3 3 3
Field Crops 128 402 561 217 0 0 1 0
Grain 3,070 2,615 824 694 4 3 1 1
Managed Wetlands 0 0 0 0 0 0 0 0
Native Vegetation 77,478 78,028 79,021 79,187 91 91 92 93
Pasture 732 707 707 346 1 1 1 0
Rice 0 0 0 0 0 0 0 0
Subtropical 0 0 126 376 0 0 0 0
Truck Crops 735 422 508 596 1 0 1 1
Urban 58 176 635 635 0 0 1 1
Vine 3 2 55 74 0 0 0 0
Water 500 500 500 500 1 1 1 1

Source: DWR Land and Water Use Surveys

1.5.2. Data Sources and Assumption

In the YSGA model, Capay Valley floor (called YCFC Capay Catchment) irrigation demand is partly
serviced by YCFC from Cache Creek. Demand not met by this surface water is met by groundwater
pumping. The Capay Other catchment is largely composed of steep hills, dominated by natural oak and
grassland vegetation. The region is dominated by native vegetation covering the hills. Deciduous
orchards and grain crops dominate the irrigated land (Table 22). Several small towns, like Rumsey,
Brooks, Guinda, and Capay, are assumed to pump groundwater through private wells. Information on
water use for these, as well as the Cache Creek Casino and Yocha Dehe Wintun Nation, was available in
the IGSM report from Capay (RMC Water and Environment, 2016). Non-agricultural water demand is
small compared to agricultural demand in Capay Valley MA.

Data sources used to develop the representation of the Capay Valley MA are listed in the Model
Documentation Section 3.4, Water Management Operation Inputs.

1.5.2.1.Assumptions for future scenarios.
e Urban water demands:
o Population of all urban demands remains constant at 2004 levels, the last year for which

data was available

e Agriculture water demands:
o 2018 land use is held constant into the future

e Water supply:
o Cache creek hydrology is modeled for each climate scenario.
o The operating rules for releases from Clear Lake and Indian Valley Reservoir remain the

same in the future simulations as in the last year in the historical simulation.
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o Surface water available to the Yocha Dehe Golf Club and to agriculture in the YCFC

Capay catchment are the same in the future simulations as in the last year of the

historical simulation.

o There are no restrictions on groundwater pumping.

1.5.3. Water budgets
First, the table below describes what the inflows and outflows include for this region.

Table 23. Useful Terms in this section.

Term

Description

Deep percolation

Water that recharges the groundwater aquifer from the overlying catchments
within the management area (these are listed in Table 3). This includes water
from rain events, inefficiency of irrigation and seepage from septic systems. It
is assumed most urban demands (Yocha Dehe Wintun Nation Casino, Tribal
Housing and rural water use from private pumping) return all water that is not
consumed to septic systems and therefore, deep percolation.

Evapotranspiration
(ET)

Evaporation from the land surface (soil and urban land cover) and transpiration
from vegetation (agriculture and native vegetation) from all catchments within
this management area (listed in Table 3).

GW-SW Exchange

Exchange between Cache Creek and the underlying aquifer.

Lateral GW Flow

Subsurface groundwater flow between the Capay Valley management area and
the Central Yolo Management area.

Precipitation

Rain falling within the boundary.

Pumping: Irrigation

Water sourced from groundwater supplied to agricultural irrigation in the
catchments within this area (these are listed in Table 3)

Pumping: Urban

Water sourced from groundwater supplied to all non-agricultural demands in
Capay Valley: Yocha Dehe Wintun Nation Casino, Golf course, Tribal Housing
and rural water use from private pumping

Surface Runoff
(SRO)

Surface runoff from the land within this management area to Cache Creek, due
to precipitation or irrigation runoff.

SW supply:
Irrigation

Water sourced from Cache Creek supplied to agricultural irrigation in the
catchments within this management area (these are listed in Table 3)

SW supply: Urban

Water sourced from Cache Creek supplied to the Yocha Dehe Wintun Nation
Golf Course.
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Term

Description

Urban consumption

Water consumed within the urban demand in this management area (not

returned to a septic system): Yocha Dehe Wintun Nation Casino, Golf course,
Tribal Housing and rural water use from private pumping. This includes water

used for landscape irrigation within these demands.

Table 24. Average Annual Land Surface Water Budget for Capay Subregion.

Historical Average Annual Land Surface Water Budget (TAF)
Outflows Inflows
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Capay Valley
Historical -136 -24 -19 -0.2 -179 157 0.4 16 0.2 5 179
Future_Baseline -136 -21 -18 -0.3 -176 157 0.5 14 0.2 4 176
Future_2030 -137 -23 -20 -0.3 -180 161 0.5 14 0.2 4 180
Future_2070 -139 -25 -26 -0.3 -191 170 0.5 15 0.2 5 191
Future_2070_DEW -134 -24 -32 -0.3 -190 168 0.5 16 0.2 5 190
Future_2070_WMW -138 -39 -47 -0.3 -224 205 0.5 14 0.2 4 224

Average annual land surface and groundwater budgets are presented in Table 24 and Table 25

respectively.

Key messages on the land surface water budget are similar to those provided for the County-wide
results in the main body of this report.

e Overall outflows and inflows are in balance for all scenarios.
e There is not much substantive change in the budget in the future scenarios, with the
exception of the wet scenario (Future_WMW) in which both surface runoff and deep
percolation increase due to the additional precipitation.
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Table 25. Average Annual Groundwater Budget for Capay Valley MA.

Historical Average Annual Groundwater Budget (TAF)

Outflows

Varying Flows Inflows

Pumping: Urban
GW-SW Exchange
Lateral GW Flow

Irrigation
Deep Percolation

Historical

Future_Baseline -0.5 -14
Future_2030 -0.5 -14
Future_2070 -0.5 -15
Future_2070_DEW -0.5 -16
Future_2070_WMW -0.5 -14

Figure 17. Capay Valley Groundwater Storage, all scenarios.
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Table 25 and Figure 17 present the groundwater budget and storage change for all scenarios.

Key messages on the groundwater budget are:

e Historically, similar to the Basin-wide narrative, groundwater is depleted from storage in dry
years, and recovers in wet years. The scale, or range, of these fluctuations is relatively small
reflecting the stable groundwater levels that have been observed in the Capay Valley floor
historically. At the end of the historical period of 48 years, groundwater storage is estimated to
be 18 TAF below the start. The overall trace suggests that this MA has not been overdrafted in
the past nearly five decades.
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o Drought years like the 1976-1977 would not result in as severe a depletion as they did in the
past, primarily because of increased surface water availability (e.g., Indian Valley Reservoir
surface water).

e This MA has additional groundwater storage at the end of all future scenarios including in the
extreme dry scenario (Future_ DEW2070), reflecting the additional precipitation in these
scenarios. This result is different from many of the other MA’s and the basin-wide result. Partly,
this is the result of the climate change factors being different not only for each climate
projection, but also, (i) spatially among the MA’s, and (ii) appear to have some trends over time.
The Future_DW2070 scenario is wetter in the latter half of the simulation and shows some
extremely wet months. Another reason is that the MA is dominated by native vegetation as the
greatest proportion of land use, which tends to make the simulations more similar when
compared to other MAs that are dominated by cropping.

e Inthe extreme wet scenario, GW-SW exchange increases to 22 TAF and groundwater storage
increases to about 58 TAF above initial conditions, reflecting an elevated water table.

Overall, Capay Valley MA displays less vulnerability, both in the historical and future scenarios, when

compared to the other MAs. The annual time series of the land surface and groundwater budgets are
presented below in Figure 18 and Figure 19, respectively.
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Figure 18. Capay Subregion Historical Land Surface Water Budget.
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Figure 19. Capay Valley MA Historical Groundwater Budget.
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1.6.Central Yolo Subregion

1.6.1. Description

The Central Yolo Subregion covers 242,860 acres and extends from the Capay Diversion Dam in the west
to the YCFC District boundary in the east. It extends into Hungry Hollow to the north of Cache Creek,
south to Putah Creek, and to the western boundary of the Yolo Subbasin west of Winters. This MA
includes the municipal demands of the cities of Davis, Winters, and Woodland, along with UC Davis, the
towns of Esparto and Madison, and the irrigation demands of RD 2035 and YCFC customers. Willow
slough runs through the middle of this MA, and the YCFC’s earthen, unlined canal system contributes
significantly to annual groundwater recharge.

The YSGA model (the MODFLOW portion) estimates the storage capacity of this area to be 5.4 million
acre-feet between 20 and 420 feet of depth. Note that the spatial boundary of this MA is different from
earlier efforts (Clendenen & Associates, 1976; WRIME, 2006), making any comparison to them
challenging.

Cultivated land dominates this subregion with a diverse array of crops including orchard crops, field
crops, grain, pasture, rice, truck crops, and some vineyards. Orchard acreage has been increasing (Table
26).

Table 26. Land Use for Central Yolo Subregion.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
Central Yolo Management Area 242,680 242,680 242,680 242,680
Deciduous 8,210 8,574 13,867 30,533 3 4 6 13
Field Crops 34,817 44,405 17,795 17,901 14 18 7 7
Grain 46,679 32,201 26,922 14,461 19 13 11 6
Managed Wetlands 0 483 459 0 0 0 0 0
Native Vegetation 80,688 78,367 93,892 103,281 33 32 39 43
Pasture 18,164 23,513 32,714 14,677 7 10 13 6
Rice 9,794 11,077 13,052 17,100 4 5 5 7
Subtropical 118 86 494 655 0 0 0 0
Truck Crops 26,362 23,366 20,800 21,390 11 10 9 9
Urban 16,760 19,122 21,030 19,754 7 8 9 8
Vine 220 618 688 1,961 0 0 0 1
Water 867 867 967 967 0 0 0 0

Source: DWR Land and Water Use Surveys

1.6.2. Data Sources and Assumptions
Data sources used to develop the representation of the Central Yolo MA are listed in the Model

Documentation Appendix, Section 2.1.5, Water Management Inputs.
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1.6.2.1.Future scenarios Assumptions:

e Urban water demands:

O

For the City of Davis, the population grows from 70,000 (near 2019 level) at 0.7%
(recent growth rate) and the water use rates are kept constant from the last historical
levels, based on the 2015 Urban Water Management Plan.

For the City of Winters, the population grows at 1%. Recent population growth is closer
to 2%, while in earlier years the population remained constant, so an average of 1% was
used.

For the City of Woodland, population grows at 1.3%, based on the 2015 Urban Water
Management Plan.

The population of Madison and Esparto CSDs were both kept constant from the last
historical values.

UCD population grows at 1% while the aquaculture and landscape irrigation demands
remain constant from the last historical values, based on the 2018 Long Range
Development Plan.

Water demands for other small towns remain constant from the last historical values.

For all urban demands, per capita water use rates are kept constant from the last
historical values.

e Agriculture water demands:

@)

2018 land use is held constant into the future.

e Water supply:

@)

Since the climate and hydrology of the Cache Creek watershed is modeled, in future
simulations flows in Cache Creek reflect the climate scenario.

Operating rules for releases at Clear Lake and Indian Valley Reservoir remain the same
in the future simulations as the last year in the historical simulation.

YCFC operating rules remain the same in the future simulations as in the last year of the
historical simulation.

Boundary conditions of all other streams entering the County remain the same as in the
historical simulation.

There are no restrictions on groundwater pumping.

It is assumed the Woodland-Davis Clean Water Agency is able to use the entirety of both
water rights (55 TAF in total) in the future scenarios, with limitations based on Shasta
Critical Years, Project Water allocations and Term 91, when applicable.

Monthly distribution of the available water over the year is calculated from actual
diversion data (2016-2018). The available water is divided among Woodland, Davis, and
UC Davis as 60%, 34%, and 6%, based on the current operations of 18, 10.2, and 1.8
MGD, respectively.

The Woodland aquifer storage and recovery system in future scenarios has supply
preferences set up in the following order: recycled water from the wastewater
treatment plant (0.5 MGD) is first, then Aquifer Storage and Recovery (ASR) water, then
the Woodland-Davis Clean Water Agency, and only after that is the confined aquifer
(layer 2) used. Effectively, this represents Woodland’s marked reduction in dependence
historically on the unconfined aquifer. Woodland’s stated goal of ASR injection is 10,000
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AF per year. However, for the future simulations, the YSGA model currently uses the
2018 amount of water reported to be injected (500 million gallons per year, or 1,534
AF), with a monthly distribution also determined from 2018 data. Of this injected water,
1,368 AF is pumped from the ASR for City use (based on 2018 data).

1.6.3. Water budgets

Table 27. Useful terms in this section.

Term

Description

Deep percolation

Water that recharges the groundwater aquifer from the overlying catchments within
the management area (these are listed in Table XX). This includes water from rain
events, inefficiency of irrigation and seepage from septic systems (in the town of
Capay and Monument Hills) and wastewater treatment ponds (these occur in
Madison CSD, Esparto CSD, Winters and Davis)

Evapotranspiration
(ET)

Evaporation from the land surface (soil and urban land cover) and transpiration from
vegetation (agriculture and native vegetation) from all catchments within this
management area (listed in Table XX) as well as evaporation from wastewater
treatment ponds (these occur in Madison CSD, Esparto CSD, Winters and Davis)

GW-SW Exchange

Exchange between Cache Creek, Willow Slough, Putah Creek and the Yolo Bypass and
the aquifer underlying the management area.

Lateral GW Flow

Subsurface groundwater flow between the Central Yolo management area and the
neighboring management areas: Capay Valley, Dunnigan Hills, North Yolo and South
Yolo.

Lateral GW Flow:

Outside Yolo subbasin

Subsurface groundwater flow between the Central Yolo management area and the
Solano subbasin.

Managed aquifer
recharge: Woodland

Water recharged to the confined aquifer underlying the city of Woodland, through
the Aquifer Storage and Recovery program.

Precipitation

Rain falling within the management area boundary.

Pumping: Irrigation

Water sourced from groundwater supplied to agricultural irrigation in the catchments
within this management area (these are listed in Table 3)

Pumping: Urban

Water sourced from groundwater (both the general aquifer and the Woodland
confined aquifer) supplied to the urban demands within this management area: City
of Davis, City of Woodland, City of Winters, Esparto CSD, Madison CSD, UCD, and
other small towns

Surface Runoff (SRO)

Surface runoff from the land within this management area to Cache Creek, Willow
Slough, Putah Creek and the Yolo Bypass due to precipitation and irrigation runoff

SW supply: Irrigation

Water sourced from Cache Creek via YCFC canals, Putah Creek, Willow Slough,
Sacramento River and the Yolo Bypass supplied to agricultural irrigation in the
catchments within this management area (these are listed in Table 3).
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Term

Description

SW supply: Urban

Water sourced from the Sacramento River supplied to the Woodland Davis Clean
Water Agency.

Tailwater re-use:
Irrigation

Reuse of irrigation tailwater. Reclamation Districts and the North Delta East
catchment can reuse 90% of tailwater for irrigation in the model, based on previous
work describing reuse in RD108 (Davids Engineering, 2011).

Treated WW Outflow

Return flows from wastewater treatment plants in the cities of Davis and Woodland
to the Yolo Bypass and the city of Winters to Putah Creek.

Urban consumption

Water consumed within the urban demands in this management area (not returned
to a septic system or wastewater treatment plant): City of Davis, City of Woodland,
City of Winters, Esparto CSD, Madison CSD, UCD, Capay and Monument Hills. This
includes water used for landscape irrigation within these demands.

YCFC canal recharge

Canal Recharge from the YCFC unlined canals.

Average annual land surface and groundwater budgets are presented in Table 28 and Table 29

respectively.

Key messages on the land surface water budget are similar to those provided for the Basin-wide results

in the main body of this report.

e Overall outflows and inflows are in balance for all scenarios.

e The Future_Baseline scenario differs from Historical due to the land use effect of

increased perennial acreage. The main effects of this are:

O

O

An increase in ET.

Surface water supply is higher in Projected_Baseline than Historical, because of
more surface water availability such as through Indian Valley reservoir, and the
recent Woodland Davis Clean Water project.

Decrease in Deep Percolation and Surface Runoff, due to an overall increase in

irrigation efficiency.

e The four climate scenarios show that:

O

O

Deep Percolation follows the pattern of precipitation, with the highest Deep
Percolation in the wettest scenario (Future_2070_WMW) and the least in the
driest scenario (Future_2070_DEW).

Similarly, Surface water supply for irrigation is largest in the wettest scenario
(Future_2070_WMW) and lowest in the extreme dry scenario
(Future_2070_DEW).
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Table 28. Average Annual Land Surface Water Budget: Central Yolo Subregion.
Historical Average Annual Land Surface Water Budget (TAF)
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Historical -493 -169 -229 -12 -32 -8 477 29 209 1 225 3
Future_Baseline -514 -147 -215 -13 -36 -9 477 14 187 17 235 3
Future_2030 -529 -151 -231 -13 -38 -9 500 13 189 18 248 3
Future_2070 -541 -159 -255 -13 -39 -9 526 13 200 19 255 3
Future_2070_DEW -545 -153 -271 -13 -36 -9 518 14 231 18 242 2
Future_2070_WMW -532 -183 -334 -13 -41 -9 635 12 177 20 265 3

Notes: Evapotranspiration is dominated by crop ET, evaporation from ponds is minor.

Table 29. Average annual groundwater budget for Central Yolo MA.
Historical Average Annual Groundwater Budget (TAF)

5
=
=]
H
@

Outflows Varying Flows

GW-SW Exchange
Lateral GW Flow:
Outside Yolo

Deep Percolation
Managed aquifer

subbasin
Lateral GW Flow

Pumping: Urban

Historical

Future_Baseline -14.1 -187
Future_2030 -13.1 -189
Future_2070 -12.8 -200
Future_2070_DEW -13.5 -231
Future_2070_WMW -11.8 -177

Notes: GW-SW Exchange is positive in Cache Creek (30 TAF), Putah Creek (15 TAF), and negative with the Yolo
Bypass (4.5 TAF); Lateral GW flow is positive (incoming) from South Yolo (10 TAF), Dunnigan Hills (8.9 TAF) and
Capay Valley (0.7 TAF); and negative (outflow) to North Yolo (7 TAF). Lateral flow outside the basin is towards
Solano subbasin (17 TAF).
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Figure 20. Groundwater storage in Central Yolo, all scenarios.
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Table 29 and Figure 20 present the groundwater budget and storage change for all scenarios.
Key messages on the groundwater budget are:

e Historically, similar to the Basin-wide narrative, groundwater is depleted from storage in dry
years, and recovers in wet years. At the end of the historical period of 48 years, groundwater
storage is estimated to be 30 TAF below the start. The overall trace suggests that this MA has
not been overdrafted in the past nearly five decades.

e Drought years like 1976-1977 would not result in as severe a depletion as they did in the past,
primarily because of increased surface water availability (e.g., Indian Valley Reservoir surface
water) and to some extent by overall increased irrigation efficiencies.

e Compared to the overall range of groundwater storage, there is not much difference between
the Future_Baseline, and the Future_2030, Future_2070 scenarios.

e The greatest decrease in groundwater storage is in the extreme dry scenario (Future_DEW)
when groundwater storage by the end of the 48-year simulation falls to almost 188 TAF below
initial conditions.

e In contrast, in the extreme wet scenario, groundwater storage climbs to about 142 TAF above
initial conditions.

Annual time series of the land surface and groundwater budgets for the Historical simulation are
presented below in Figure 21 and Figure 22, respectively.
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Figure 21. Annual Land Surface Water Budget for Central Yolo Subregion (WY 1971 - WY 2018).
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Figure 22. Annual Groundwater Budget for Central Yolo MA.
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1.7. Clarksburg Management Areal?

1.7.1. Description

Clarksburg Management Area covers 36,500 acres in the southeast corner of Yolo County, between the
shipping channel to the west and the Sacramento River to the east (See Figure 4). It is almost entirely
agricultural and includes the areas of several reclamation districts, namely RD 150, RD 307, RD 765, and

most of RD 999.

This MA is within the floodplain of the Sacramento River, with generally poorly drained lands. Field and

truck crops dominate; although in the past two decades, vineyard acreage has increased.

The YSGA model (the MODFLOW portion) estimates the storage capacity of this area to be 678 TAF.

Cultivation in this MA is marked by significant and increasing acreage in vineyards. Field crops, winter

grain, pasture, and some acreage in truck crops are also present (Table 30).

Table 30. Land Use for Clarksburg MA.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
Clarksburg Management Area 36,500 36,500 36,500 36,500
Deciduous 464 646 646 488 1 2 2 1
Field Crops 12,923 13,316 3,646 4,334 35 36 10 12
Grain 5,280 3,591 5,016 3,633 14 10 14 10
Managed Wetlands 0 0 0 0 0 0 0 0
Native Vegetation 5,370 2,725 5,390 7,299 15 7 15 20
Pasture 4,096 6,991 9,914 6,094 11 19 27 17
Rice 0 0 0 0 0 0 0 0
Subtropical 0 0 0 1 0 0 0 0
Truck Crops 5,467 2,586 1,707 1,895 15 7 5 5
Urban 285 285 560 560 1 1 2 2
Vine 1,702 5,447 8,708 11,284 5 15 24 31
Water 913 913 913 913 3 3 3 3

1.7.2. Data sources and Assumptions

Data sources for the historical scenario are described in the Model Documentation Appendix.

1.7.2.1.Future scenarios Assumptions
e Urban water demands:

o Water demands for the town of Clarksburg are kept constant from the last historical

values.
e Agriculture water demands:

o 2018 land use is held constant into the future.

e Water supply:

12 Since the Clarksburg subregion boundary in the model is almost matches the official boundary, the description
and budgets will refer simply to the Clarksburg MA.
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o Boundary conditions of the Sacramento River flow into the County remains the same as

in the Historical scenario.

o Surface water supply from the Sacramento River for irrigation is the same in the future

simulations as in the last year of the historical simulation, unlimited.

o There are no restrictions on groundwater pumping.

1.7.3. Water Budgets

Table 31. Useful Terms in this section.

Term

Description

Deep percolation

Water that recharges the groundwater aquifer from the overlying catchments within
the management area (these are listed in Table 3). This includes water from rain
events, inefficiency of irrigation and seepage from septic systems. It is assumed the
town of Clarksburg urban demand returns all water that is not consumed to septic
systems, therefore, deep percolation.

Drainage

In regions close to the Sacramento River where the water table can be close to the
ground surface, surface drains provide a route for the discharge of groundwater into
the surface water system. To mimic that process the MODFLOW DRN package was
used to place a drainage boundary in this management area in the model when the
groundwater table reaches within 4 feet of the ground surface.

Evapotranspiration
(ET)

Evaporation from the land surface (soil and urban land cover) and transpiration from
vegetation (agriculture and native vegetation) from all catchments within this
management area (listed in Table 3).

GW-SW Exchange

Exchange between the Sacramento River and Ship Channel and the aquifer underlying
the management area.

Lateral GW Flow

Subsurface groundwater flow between the Clarksburg management area and the
South Yolo management area.

Lateral GW Flow:

Outside Yolo subbasin

Subsurface groundwater flow between the Clarksburg management area and the
Solano and South American subbasins.

Precipitation

Rain falling within the management area boundary.

Pumping: Irrigation

Water sourced from groundwater supplied to agricultural irrigation in the catchments
within this management area (these are listed in Table XX)

Pumping: Urban

Water sourced from groundwater supplied to the town of Clarksburg.

Surface Runoff (SRO)

Surface runoff from the land within this management area to the Sacramento River.

SW supply: Irrigation

Water sourced from the Sacramento River supplied to agricultural irrigation in the
catchments within this management area (these are listed in Table 3).

Tailwater re-use:
Irrigation

Reuse of irrigation tailwater. Reclamation Districts and the North Delta East
catchment can reuse 90% of tailwater for irrigation in the model, based on previous
work describing reuse in RD108 (Davids Engineering, 2011).

Urban consumption

Water consumed within the town of Clarksburg (not returned to a septic system). This
includes water used for landscape irrigation within this demand.
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The average annual land surface and groundwater budgets are presented for all scenarios in Table 32
and Table 33, respectively.

Key messages on the land surface water budget:

e Overall outflows and inflows are in balance for all scenarios.
e Future_Baseline vs Historical

o The overall budget does not show much difference, except for somewhat
reduced surface runoff and irrigation supply in the Future Baseline scenario.
Both of these are related to the increase in perennial acreage in the form of
vineyards, which replaced field and truck crops in this region.

e The four climate scenarios show that:

o There is not that much variation between the Historical and Future_Baseline
scenarios. Surface runoff and deep percolation do increase in the extreme
scenario (Future_2070_WMW); and deep percolation is least in the extreme dry
scenario (Future_DEW), as would be expected due to variation in precipitation.

Table 32. Average Annual Land Surface Water Budget for Clarksburg MA.

Historical Average Annual Land Surface Water Budget (TAF)
Outflows Inflows
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Clarksburg
Historical -81 -11 -43 -0.3 -135 60 1 74 1 135
Future_Baseline -81 -11 -35 -0.3 -127 60 1 66 1 127
Future_2030 -84 -11 -38 -0.3 -134 63 1 70 1 134
Future_2070 -87 -11 -42 -0.3 -140 65 1 73 1 140
Future_2070_DEW -88 -9 -43 -0.3 -140 63 1 76 1 140
Future_2070_WMW -85 -14 -53 -0.3 -152 81 1 70 0 152

Notes: Surface runoff drains to the Sacramento River; ET is dominated by Crop ET (86%) followed by native
vegetation (11%).

The key messages from the groundwater budget (Table 33) and the groundwater storage graphs (Figure
23) are:

e There is not much that substantially differentiates the scenarios from each other.
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e Although there are few groundwater observations publicly available from this MA, there is
general knowledge that water levels are shallow (or groundwater elevations are high) in this
MA, and indeed in much of the larger Sacramento River flood plain.

e Given the scarcity of data, uncertainties in groundwater model parameters exist.

e Taken altogether, there is no evidence of overdraft in Clarksburg Management Area.

Table 33. Average annual groundwater budget: Clarksburg MA.
Historical Average Annual Groundwater Budget (TAF)

Outflows Varying Flows

Lateral GW Flow:
Outside Yolo
Deep Percolation

subbasin
Lateral GW Flow

GW-SW Exchange

Pumping: Urban

Historical

Future_Baseline -0.6 -6
Future_2030 -0.6 -6
Future_2070 -0.6 -6
Future_2070_DEW -0.6 -5
Future_2070_WMW -0.6 -9

GW-SW exchange is near-zero because approximately the same amount that seeps in from the Sacramento River
into this MA is drained/pumped out into the shipping channel; Lateral flow out of the Yolo Subbasin is to the South
American Subbasin (-12.6TAF) and in from the Solano Subbasin (2.6TAF); and lateral inflow from is from South Yolo
MA. Drainage represents the outflows from the catchment to the Sacramento River via the modeled drains.

Figure 23. Groundwater storage for Clarksburg MA, all scenarios.
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Notes: Each scenario’s groundwater storage change time series is relative to its own origin/initial condition. For all
the future scenarios, the initial conditions are defined in the model from the end of the historical scenario.
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The annual time series, for the historical scenario, of land surface and groundwater budgets are
provided in Figure 24 and Figure 25, respectively.

Figure 24. Annual Land Surface Water Budget: Clarksburg MA.
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Figure 25. Historical Annual Groundwater Budget: Clarksburg MA.
Clarksburg Groundwater Budget

-40000

Volume (AF)
-30000 -20000 -10000 0
197
197
1077:
m Drainage m GW-SW Exchange m Lateral GW Flow: Outside Yolo subbasin

m Pumping: Urban

74

10000

m Lateral GW Flow

30000

Deep Percolation

40000




1.8. Dunnigan Hills Subregion

1.8.1. Description

The Dunnigan Hills Subregion of the model cover 92,345 acres in the northern and western portion of
the Yolo Subbasin. Its western boundary includes rangeland in the upper reaches of Bird Creek, Buckeye
Creek, and Oat Creek. The northern boundary is the shared boundary with Colusa Subbasin, in the south
it skirts around Hungry Hollow, and to the east extends across Dunnigan Hills. That portion of the Region
underlain by the alluvial aquifer, constitutes the Dunnigan Hills official MA boundary (Figure 4 and Table
3).

Large areas of this region are not served by surface water. YCFC canals serve a small part, south of
Dunnigan Hills (Figure 4 and Table 3).

This region has few monitoring wells. Especially in the northern rangelands in Buckeye and Bird Creeks,
little groundwater development has happened, and little data is available. Similarly, there are no YSGA-
monitoring wells in Dunnigan Hills proper; the few YSGA-monitoring wells are in the western foothills of
Dunnigan Hills. However, groundwater development is active here, especially with rising acreage of
orchards in the past decade. The Hills are a doubly plunging anticline; quaternary sediments have been
uplifted and folded along the anticline axis, and the underlying Tehama formation is exposed through
the Hills (WRIME, 2006) .

Groundwater storage capacity in this area is estimated as 2,775 TAF in the YSGA model; however, much
less is known about the stratigraphy in this region of the model domain (WRIME, 2006).

Native vegetation and unirrigated rangeland make up most of this regions land use, mostly in the
northern and north-western portions mentioned in the previous paragraphs. Of the cultivated acreage,
orchards are significant, with acreage increasing over time (largely replacing annual field crops and also
to some extent previously un-irrigated native vegetation) (Table 34).

Table 34. Land Use for Dunnigan Hills Region.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
Dunnigan Hills Management Area 92,345 92,345 92,345 92,345
Deciduous 1,705 1,570 3,602 6,575 2 2 4 7
Field Crops 1,116 1,117 1,121 492 1 1 1 1
Grain 6,629 3,521 2,219 1,634 7 4 2 2
Managed Wetlands 0 0 0 0 0 0 0 0
Native Vegetation 80,365 80,622 79,372 74,636 87 87 86 81
Pasture 771 830 744 77 1 1 1 0
Rice 0 0 0 20 0 0 0 0
Subtropical 0 49 711 2,472 0 0 1 3
Truck Crops 538 897 325 323 1 1 0 0
Urban 546 546 578 578 1 1 1 1
Vine 550 3,068 3,548 5,414 1 3 4 6
Water 125 125 125 125 0 0 0 0
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Source: DWR Land and Water Use Surveys

1.8.2. Data sources and assumptions
Data sources for the historical scenario are described in the Model Documentation Appendix.

1.8.2.1.Future scenarios Assumptions
e Urban water demands:
o There are no urban demands represented in this MA.
e Agriculture water demands:
o 2018 land use is held constant into the future.
e Water supply:
o Since the climate and hydrology of the Cache Creek watershed is modeled, in future
simulations, flows in Cache Creek reflect the climate scenario.
o Clear Lake and Indian Valley Reservoir operating rules remain the same in the future
simulations as in the Historical.
o YCFC operating rules remain the same in the future simulations as in the last year of the
historical simulation.
o Boundary conditions of all other surface water bodies flowing into the County remain
the same as in the historical.
o All other surface water rights remain the same in the future simulations as in the last
year of the Historical simulation.
o There are no restrictions on groundwater pumping.

1.8.3. Water budgets

Table 35. Useful terms in this section.

Term Description

Water that recharges the groundwater aquifer from the overlying catchments
Deep percolation within the management area (these are listed in Table 3). This includes water
from rain events and inefficiency of irrigation.

Evaporation from the land surface (soil and urban land cover) and transpiration
Evapotranspiration (ET) from vegetation (agriculture and native vegetation) from all catchments within
this management area (listed in Table 3).

GW-SW Exchange Exchange between Cache Creek and the aquifer underlying the management area.

Subsurface groundwater flow between the Dunnigan Hills management area and

Lateral GW Flo . .
W the neighboring management areas: Central Yolo and North Yolo.

Lateral GW Flow: Outside | Subsurface groundwater flow between the Dunnigan Hills management area and
Yolo subbasin the Colusa subbasin

Precipitation Rain falling within the boundary.

Water sourced from groundwater supplied to agricultural irrigation in the

Pumping: Irrigation L - . .
ping 8 catchments within this management area (these are listed in Table XX)
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Term Description

Surface runoff from the land within this management area to Cache Creek and the

Surface Runoff (SRO) Colusa Basin Drain

Water sourced from the Cache Creek via YCFC canals supplied to agricultural
SW supply: Irrigation irrigation in the catchments within this management area (these are listed in
Table 3).

Not applicable as no urban demands are represented in this management area in

SW supply: Urban the model.

Not applicable as tailwater is not available for reuse to any catchments in this

Tailwater re-use: Irrigation
management area.

YCFC canal recharge Canal Recharge from the YCFC unlined canals.

The average annual land surface and groundwater budgets are presented for all scenarios in Table 36
and Table 37, respectively.

Key messages on the land surface water budget:

e Overall outflows and inflows are in balance for all scenarios.
e Future_Baseline vs Historical
o lrrigation and ET increase substantively in the Future Baseline scenario as a
result of increased perennial orchard acreage in the Dunnigan Hills portion of
this MA. This pattern seems important to consider since there is hardly any
groundwater usage in other parts of the MA.
e The four climate scenarios show that:
o There is not much variation between them and the Projected_Baseline
scenarios, except in the extreme wet (Future_2070_WMW) scenario in which
Deep Percolation and Surface Runoff do substantially increase.
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Table 36. Average Annual Land Surface Water Budget: Dunnigan Hills Subregion.

Historical Average Annual Land Surface Water Budget (TAF)

Outflows Inflows
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Dunnigan Hills
Historical -114 -57 -7 -1 -179 154 18 7 179
Future_Baseline -129 -58 -7 -1 -195 154 30 11 195
Future_2030 -133 -62 -7 -1 -204 161 31 12 204
Future_2070 -135 -69 -8 -1 -214 169 33 12 213
Future_2070_DEW -132 -67 -9 -1 -209 163 35 11 209
Future_2070_WMW -133 -102 -12 -1 -248 206 31 12 248

Notes: Surface runoff drains to Cache Creek (2.4 TAF AF) and the Colusa Basin Drain (4.8TAF); ET is dominated by

native vegetation, however, crop ET grows from 17% to 34% of the total during the Historical simulation.

The key messages from the groundwater budget (Table 37) and the groundwater storage graphs
(Figure 26) are: Historically, similar to the Basin-wide narrative, groundwater is depleted from
storage in dry years, and recovers in wet years. At the end of the historical period of 48 years,
groundwater storage is estimated to be 48 TAF below the start. The overall trace suggests that
this MA, as a whole, has not been overdrafted in the past nearly five decades, because it
recovered in wet periods. However, within this MA:

o The Dunnigan Hills portion of this MA shows some evidence of a gradual decline in
water levels, based on the limited observations available here. More monitoring and
possible projects may be required here.

o Also, there are no known groundwater observations in the northern and northwestern
rangelands of Buckeye Creek and Bird Creek. Hence, the model uncertainty is high here.
New monitoring is recommended in this portion.

Drought years like the 1976-1977 would not result in as severe a depletion as they did in the
past, primarily because of increased surface water availability (e.g., Indian Valley Reservoir
surface water) and to some extent by overall increased irrigation efficiencies.

Compared to the overall range of groundwater storage, there is not much difference among the
Future_Baseline, Future_2030, and Future_2070 scenarios.

The greatest decrease in ground water storage is in the extreme dry scenario (Future_DEW)
when groundwater storage by the end of the 48-year simulation falls to almost 204 TAF below
initial conditions.

In contrast, in the extreme wet scenario, groundwater storage climbs to about 342 TAF above
initial conditions. This is the only scenario in which groundwater storage increases.
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Table 37. Average Annual Groundwater Budgets: Dunnigan Hills MA.
Historical Average Annual Groundwater Budget (TAF)

Outflows Varying Flows
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Historical

Future_Baseline -30
Future_2030 -31
Future_2070 -33
Future_2070_DEW -35
Future_2070_WMW 31

Notes: GW-SW exchange with Cache Creek is minimal (<100 AF) in this MA; Lateral groundwater flow to outside of
the Yolo Subbasin is to Colusa Subbasin. Lateral groundwater outflow is to Central Yolo MA (9TAF) and North Yolo
MA (22.5 TAF).

Figure 26. Groundwater storage for Dunnigan Hills MA.
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The annual time series, for the historical scenario, of land surface and groundwater budgets are
provided in Figure 27 and Figure 28, respectively.
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Figure 27. Annual Land Surface Water Budget: Dunnigan Hills.
Dunnigan Hills Land Surface Water Budget
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Figure 28. Annual Groundwater Budget: Dunnigan Hills MA.
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1.9.North Yolo Management Areal3

1.9.1. Description

The North Yolo MA is 103,770 acres and borders the Colusa subbasin to the north, the Sacramento River
to the east, the edge of Dunnigan Hills MA to the west and the Central Yolo MA boundary to the south
(Figure 4). This MA includes several entities, including Dunnigan Water District, Cacheville and Knights
Landing CSD’s, RD 108, RD 730, and RD 787 (See Table 3).

). This MA also include several white areas, particularly along the Colusa Basin Drain (called “CBD North”

and “CBD South” in the model) and in the Yolo-Zamora area (called “Yolo Zamora North” and “Yolo

Zamora South” in the model (See Table 3 and Figure 4).

Surface water is supplied to much of the area from the Sacramento River, Colusa Basin Drain, and

Tehama Colusa Canal, with a small portion of land near Zamora being served by YCFC as well. Surface

water availability varies widely in this MA, with abundant Sacramento River water available to the

Reclamation Districts and no surface water supplies currently available to Yolo Zamora North and South.

Groundwater storage capacity of this area in the YSGA model is estimated as 1,611 TAF. Agricultural
land use is diverse, with substantial rice cultivation along with truck crops and field crops (Table 38).
Deciduous orchard acreage has been increasing considerably (Table 38).

Table 38. Land Use for North Yolo MA.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
North Yolo Management Area 103,770 103,770 103,770 103,770
Deciduous 2,124 2,265 7,597 15,622 2 2 7 15
Field Crops 23,254 27,016 10,336 14,500 22 26 10 14
Grain 14,647 13,045 11,700 5,799 14 13 11 6
Managed Wetlands 0 0 0 0 0 0 0 0
Native Vegetation 18,882 16,596 22,684 22,576 18 16 22 22
Pasture 9,970 4,564 8,565 5,686 10 4 8 5
Rice 12,711 13,452 18,550 18,295 12 13 18 18
Subtropical 0 0 0 106 0 0 0 0
Truck Crops 19,412 23,768 21,095 17,773 19 23 20 17
Urban 1,772 1,738 1,860 1,860 2 2 2 2
Vine 49 376 384 553 0 0 0 1
Water 950 950 1,000 1,000 1 1 1 1

Source: DWR Land and Water Use Surveys

13 Since the subregion boundary in the model closely the official boundary, the description and budgets will refer

simply to the MA.
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1.9.2. Data sources and assumptions
Data sources for the historical scenario are in the Model Documentation Appendix.

1.9.2.1.Future scenarios Assumptions

In addition to the future scenario conditions and assumptions explained in Section 1.2, we made
assumptions specific to this MA regarding the growth of demands, and the operations and availability of
water supply, which were applied across all future scenarios.

e Urban water demands:

o Water demands for Cacheville CSD, Knights Landing CSD, the town of Zamora and
domestic wells within the Dunnigan Water District area remain constant from the most
current year.

e Agriculture water demands:
o 2018 land use is held constant into the future.
e Water supply:

o Boundary conditions of all surface water bodies flowing into the County remain the

same as in the historical simulation.

There are no restrictions on groundwater pumping.

It is assumed that Dunnigan Water District has their full water right available in the
future scenarios (19 TAF), in all years except where water rights are reduced based on
water allocations.

o All other surface water rights remain the same in the future simulations as in the last
year of the historical simulation with limitations based on Shasta Critical Years, Project
Water allocations, and Term 91, where applicable.

1.9.3. Water Budgets

Table 39. Useful terms in this section.

Term Description

Water that recharges the groundwater aquifer from the overlying catchments within
the management area (these are listed in Table 3). This includes water from rain
Deep percolation events, inefficiency of irrigation and seepage from septic systems (Cacheville CSD, the
town of Zamora and domestic wells within the Dunnigan Water District area) and
wastewater treatment ponds (these occur in Knights Landing CSD).

In regions close to the Sacramento River where the water table can be close to the
ground surface, surface drains provide a route for the discharge of groundwater into
Drainage the surface water system. To mimic that process the MODFLOW DRN package was
used to place a drainage boundary in reclamation districts 108, 730 and 787 in the
model when the groundwater table reaches within 4 feet of the ground surface.

Evaporation from the land surface (soil and urban land cover) and transpiration from
Evapotranspiration vegetation (agriculture and native vegetation) from all catchments within this

(ET) management area (listed in Table 3) as well as evaporation from wastewater
treatment ponds (these occur in Knights Landing CSD)

Exchange between Cache Creek, the Colusa Basin Drain, Sacramento River, Yolo

- E
GW-SW Exchange Bypass, Knights Landing Ridge Cut and the aquifer underlying the management area.
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Term

Description

Lateral GW Flow

Subsurface groundwater flow between the North Yolo management area and the
neighboring management areas: Central Yolo, Dunnigan Hills and South Yolo.

Lateral GW Flow:

Outside Yolo subbasin

Subsurface groundwater flow between the North Yolo management area and the
Colusa and Sutter subbasins.

Precipitation

Rain falling within the boundary.

Pumping: Irrigation

Water sourced from groundwater supplied to agricultural irrigation in the catchments
within this management area (these are listed in Table 3)

Pumping: Urban

Water sourced from groundwater supplied to the urban demands within this
management area: Cacheville CSD, Knights Landing CSD, the town of Zamora and
domestic wells within the Dunnigan Water District area.

Surface Runoff (SRO)

Surface runoff from the land within this management area to Cache Creek, the Colusa
Basin Drain, Sacramento River and Yolo Bypass.

SW supply: Irrigation

Water sourced from the Colusa Basin Drain, Cache Creek via YCFC canals, Sacramento
River an Tehema Colusa Canal supplied to agricultural irrigation in the catchments
within this management area (these are listed in Table 3).

Tailwater re-use:
Irrigation

Reuse of irrigation tailwater. Reclamation Districts and the North Delta East
catchment can reuse 90% of tailwater for irrigation in the model, based on previous
work describing reuse in RD108 (Davids Engineering, 2011).

Urban consumption

Water consumed within the urban demands in this management area (not returned
to a septic system or wastewater treatment plant): Cacheville CSD, Knights Landing
CSD, the town of Zamora and domestic wells within the Dunnigan Water District area.
This includes water used for landscape irrigation within these demands.

The average annual land surface and groundwater budgets are presented for all scenarios in Table 40

and Table 41, respectively.

Key messages on the land surface water budget inlude:

e Overall outflows and inflows are in balance for all scenarios.

e Future_Baseline vs Historical

O

Irrigation and ET increase as a result of increased perennial orchard and rice
acreage.

e The four climate scenarios show that:

O

In the extreme dry scenario (Future_2070_DEW), irrigation demand increases
substantially, and ET is also highest.

In the extreme wet scenario (Future_2070_WMW) Surface Runoff and Deep
Percolation are substantially increased.
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Table 40. Average Annual Land Surface Water Budget: North Yolo MA.

Historical Average Annual Land Surface Water Budget (TAF)
Outflows Inflows
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North Yolo
Historical -244 -46 -110 -0.3 -399 171 1 62 159 6 399
Future_Baseline -270 -46 -116 -0.3 -433 171 1 73 181 7 433
Future_2030 -280 -48 -123 -0.3 -451 180 1 86 177 7 451
Future_2070 -289 -48 -132 -0.3 -470 188 1 94 180 7 470
Future_2070_DEW -296 -45 -136 -0.3 -477 181 1 102 187 6 477
Future_2070_WMW -283 -55 -165 -0.3 -504 231 1 87 177 8 504

Notes: SRO is to Sacramento River (28 TAF), Cache Creek (10 TAF), Colusa Basin Drain (66TAF), and Yolo Bypass
(5.6TAF); SW supply is from the Sacramento River (111 TAF), Colusa Basin Drain (40 TAF), Tehama Colusa Canal (7.8
TAF), and YCFC (0.15T AF).

The key messages from the groundwater budget (Table 41) and the groundwater storage time series

Figure 29) are:

e Historically, similar to the Basin-wide narrative, groundwater is depleted from storage in dry
years, and recovers in wet years. At the end of the historical period of 48 years, groundwater
storage is estimated to be 38 TAF below the start. The overall trace suggests that this MA, as a
whole, has not been overdrafted in the past nearly five decades, because it recovered in wet
periods. However, within this MA:

o The Zamora portion of this MA shows some evidence of a gradual decline in water
levels, based on the limited observations available here. More monitoring and possible
projects may be required here.

e Increased Indian Valley Reservoir surface water is not as impactful here, at least not at the scale
of the entire MA (since YCFC’s canal system is not currently offering much coverage in the MA).

e The Future_2030, Future_2070 and the extreme dry scenario (Future_2070_DEW) are more
impactful in this MA when compared to others, with groundwater storage showing signs of
decline in these three respectively:

o 111 TAF, 143 TAF, and 254 TAF below initial conditions

e Even in the extreme wet scenario, groundwater storage ends below initial conditions (5 TAF).

These results suggest that the North Yolo MA will need more attention; however only some parts of it,

especially Zamora, may need management actions in the future.
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Table 41. Average Annual Groundwater Budget: North Yolo MA.
Historical Average Annual Groundwater Budget (TAF)

Outflows Varying Flows Inflows

Pumping: Urban
GW-SW Exchange
Lateral GW Flow:
Outside Yolo
Lateral GW Flow
Deep Percolation

Historical

Future_Baseline -0.7 -73 -3
Future_2030 -0.7 -86 -2
Future_2070 -0.7 -94 -2
Future_2070_DEW -0.7 -102 -1
Future_2070_WMW -0.7 -87 -6

Notes: GW-SW exchange is the net of inflow from Sacramento River (0.7 TAF), Cache Creek (6.5 TAF), and outflow
to Knights Landing Ridge Cut (1.5TAF) and Yolo Bypass (6.7 TAF). Lateral GW Flow is the net of inflow from
Dunnigan Hills (22.5 TAF), Central Yolo (7.1 TAF), and outflows to South Yolo (0.5 TAF) MA’s. Lateral Flow out of the
Yolo Subbasin is to the Colusa Subbasin.

Figure 29. Groundwater Storage for North Yolo MA.
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Annual time series of the budgets are provided in Figure 30 and Figure 31.

86



Figure 30. Annual Land Surface Water Budget for North Yolo MA.
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Figure 31. Annual Groundwater Budget for North Yolo MA.
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1.10. South Yolo Management Areal+

1.10.1. Description

The South Yolo MA covers 49,635 acres and lies east of the Central Yolo MA and west of the Sacramento
River and the shipping channel. It borders the North Yolo MA in the north (Figure 4). It includes the Yolo

Bypass, City of West Sacramento, and Reclamation District 1600, and Reclamation Districts 537, 785,
and 827 (which have since been consolidated into RD 537), and part of RD 2068 (See Table 3).

The groundwater storage capacity of this MA is estimated in the YSGA model as 2,100 TAF.

Native vegetation covers about half of this MA, predominantly in the Yolo Bypass. Agriculture is diverse

in this MA, with rice, pasture, truck crops, field crops, and orchards present (Table 42).

Table 42. Land Use for South Yolo MA.

Land Use (ac) Land Use (Percent)

1989 1997 2008 2016 1989 1997 2008 2016
South Yolo Management Area 78,279 78,279 78,279 78,279
Deciduous 2,236 2,688 2,428 3,327 3 3 3 4
Field Crops 24,441 22,171 3,016 4,002 31 28 4 5
Grain 4,049 3,020 5,688 980 5 4 7 1
Managed Wetlands 0 0 0 0 0 0 0 0
Native Vegetation 25,275 28,659 39,579 43,484 32 37 51 56
Pasture 8,879 8,217 11,157 6,249 11 10 14 8
Rice 147 225 3,454 3,432 0 0 4 4
Subtropical 0 0 0 60 0 0 0 0
Truck Crops 4,439 4,121 2,533 4,952 6 5 3 6
Urban 6,926 7,286 8,557 9,883 9 9 11 13
Vine 19 25 0 43 0 0 0 0
Water 1,867 1,867 1,867 1,867 2 2 2 2

Source: DWR Land and Water Use Surveys

1.10.2. Data Sources and Assumptions
Data sources for the historical scenario are described in the Model Documentation Appendix.

1.10.2.1. Future scenarios Assumptions
e (City of West Sacramento: For Future scenarios, using last available values for all parameters,
except population, which starts at 2019 data value and grows at 2.72%, based on the 2015
UWMP’s 20-year planning horizon (this is probably an overestimate if modeling for 50 years).
Water use rates remain constant from 2018 values.

14 Since the subregion boundary in the model closely the official boundary, the description and budgets will refer
simply to the MA.
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e Agriculture water demands:

o 2018 land use is held constant into the future.

e Water supply:

o Boundary conditions of all surface water bodies flowing into the County remain the

same as in the historical simulation.

There are no restrictions on groundwater pumping.

All surface water rights remain the same in the future simulations as in the last year of

the historical simulation, with limitations based on Shasta Critical Years, Project Water

allocations, and Term 91, where applicable.

1.10.3. Water Budgets

Table 43. Useful terms in this section.

Term

Description

Deep percolation

Water that recharges the groundwater aquifer from the overlying catchments within
the management area (these are listed in Table 3). This includes water from rain
events and inefficiency of irrigation.

Drainage

In regions close to the Sacramento River where the water table can be close to the
ground surface, surface drains provide a route for the discharge of groundwater into
the surface water system. To mimic that process the MODFLOW DRN package was
used to place a drainage boundary in reclamation district 1600 and North Delta
West catchment in the model when the groundwater table reaches within 4 feet of
the ground surface.

Evapotranspiration
(ET)

Evaporation from the land surface (soil and urban land cover) and transpiration from
vegetation (agriculture and native vegetation) from all catchments within this
management area (listed in Table 3).

GW-SW Exchange

Exchange between Putah Creek, the Sacramento River, Ship Channel, Willow Slough,
Yolo Bypass and the aquifer underlying the management area.

Lateral GW Flow

Subsurface groundwater flow between the South Yolo management area and the
neighboring management areas: Central Yolo, North Yolo and Clarksburg.

Lateral GW Flow:
Outside Yolo subbasin

Subsurface groundwater flow between the North Yolo management area and the
nighborin subbasins: Sutter, North American, South American and Solano subbasins.

Precipitation

Rain falling within the boundary.

Pumping: Irrigation

Water sourced from groundwater supplied to agricultural irrigation in the catchments
within this management area (these are listed in Table 3)

Pumping: Urban

Water sourced from groundwater supplied to West Sacramento, in the past.

Surface Runoff (SRO)

Surface runoff from the land within this management area to Putah Creek, the
Sacramento River, Willow Slough and the Yolo Bypass.

SW supply: Irrigation

Water sourced from the Sacramento River and the Delta supplied to agricultural
irrigation in the catchments within this management area (these are listed in Table 3).

SW supply: Urban

Water sourced from the Sacramento River supplied to West Sacramento.
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Term

Description

Tailwater re-use:
Irrigation

Reuse of irrigation tailwater. Reclamation Districts and the North Delta East

catchment can reuse 90% of tailwater for irrigation in the model, based on previous

work describing reuse in RD108 (Davids Engineering, 2011).

Treated WW Outflow

Return flows from the West Sacramento portion of the Sacramento wastewater
treatment plant into the Sacramento River.

Urban consumption

Water consumed within West Sacramento. This includes water used for landscape

irrigation within these demands.

The average annual land surface and groundwater budgets are presented for all scenarios in Table 44
and Table 45, respectively.

Key messages on the land surface water budget:

e Overall outflows and inflows are in balance for all scenarios.
e Future_Baseline vs Historical:

O

e The four climate scenarios show that:

Irrigation and ET are less in the Future_Baseline, largely because of the

replacement of agriculture with urban land use and a shift from irrigated

agriculture to native vegetation.
Urban pumping in this MA is mostly for City West Sacramento, which switched

from groundwater to surface water in the 1980’s.

o There is not much difference compared to the Future_Baseline, except in the

Table 44. Annual Average Land Surface Water Budget: South Yolo MA.

extreme wet scenario (Future_2070_WMW), in which there is much more
surface runoff and more deep percolation.

Historical Average Annual Land Surface Water Budget (TAF)

Outflows Inflows
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South Yolo
Historical -160 -45 51 -5 -4 -266 128 2 8 8 120 0.2 266
Future_Baseline -145 -25 -46 -9 -8 -232 128 0 1 17 87 0.2 232
Future_2030 -150 -26 51 -9 -8 -244 135 0 1 17 91 0.3 244
Future_2070 -154 -27 56 -9 -8 -253 140 0 1 17 95 0.3 253
Future_2070_DEW -152 26 58 -9 -8 -252 135 0 1 17 99 0.3 252
Future_2070_WMW -154 -30 82 -9 -8 -283 173 0 1 17 91 0.2 283

Notes: SRO is to the Yolo Bypass (26.5 TAF), Willow Slough (0.3 TAF), Putah Creek (6.6 TAF), and Sacramento River
(17.8 TAF). Surface water supply is from the Sacramento River.




The key messages from the groundwater budget (Table 45) and the groundwater storage time series

Figure 32) are:

e Historically, there is very little variation in groundwater storage, except in the early years — the

simulated increase in groundwater storage mimics an observed change in the observation wells,
although the simulated change is more rapid than the observed. This MA has no signs of

overdraft historically.
e Future_Baseline vs Historical:

o The main difference is that urban supply for City of West Sacramento will continue to be

entirely surface water.

e The four climate scenarios show little variation, except in the wet scenario
(Future_2070_WMW), in which there is more deep percolation. These results suggest that

South Yolo MA is not likely to face overdraft in the future scenarios investigated.

Table 45. Annual Average Groundwater Budget for South Yolo MA.

Historical Average Annual Groundwater Budget (TAF)
Outflows Varying Flows Inflows
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South Yolo
Historical -2 -8 -13 -23 -17 12 -16 -21 45 45
Future_Baseline 0 -1 -7 -8 -10 5 -12 17 25 25
Future_2030 0 -1 -7 -8 -11 4 -11 -17 26 26
Future_2070 0 -1 -8 -9 -11 4 -11 -18 27 27
Future_2070_DEW 0 -1 -7 -8 -10 7 -14 -17 26 26
Future_2070_WMW 0 -1 -9 -11 -13 2 -9 -20 30 30

Notes: GW-SW exchange is into this MA from Sacramento River (0.2 TAF), and out of the MA to the Yolo Bypass

(14.6 TAF), Deep Water Ship Channel (1.6 TAF), and Putah Creek (0.6 TAF). Lateral GW flow comes in from North

Yolo (0.5 TAF) and flows out to Clarksburg (-6 TAF) and Central Yolo (-10 TAF) MA’s. Net annual flow from

neighboring basins is inward at 12 TAF. These flows are as follows: Solano (-0.5 TAF), South American (1.9 TAF), and

North American (10.1 TAF) Subbasins.
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Figure 32. Groundwater Storage for South Yolo MA.
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Annual time series of South Yolo MA’s land surface and groundwater budgets are provided in Figure 33

and Figure 34.
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Figure 33. Annual Land Surface Water Budgets: South Yolo MA.
South Yolo Land Surface Water Budget
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Figure 34. Annual Groundwater Budget: South Yolo MA.
South Yolo Groundwater Budget
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Legal Protected Status

Scientific Name Common Name Federal State Other
BIRDS
Actitis macularius Spotted Sandpiper
Aechmophorus clarkii Clark's Grebe
Aechmophorus
occidentalis Western Grebe
Bird of
Conservation  Special BSSC - First

Agelaius tricolor Tricolored Blackbird Concern Concern priority
Aix sponsa Wood Duck
Anas acuta Northern Pintail
Anas americana American Wigeon
Anas clypeata Northern Shoveler
Anas crecca Green-winged Teal
Anas cyanoptera Cinmon Teal
Anas discors Blue-winged Teal
Anas platyrhynchos Mallard
Anas strepera Gadwall
Anser albifrons Greater White-fronte

Special BSSC - Third
Anser albifrons elgasi Tule White-fronted ¢ Concern priority
Ardea alba Great Egret
Ardea herodias Great Blue Heron
Aythya affinis Lesser Scaup

Special BSSC - Third
Aythya americana Redhead Concern priority
Aythya collaris Ring-necked Duck
Aythya marila Greater Scaup
Aythya valisineria Canvasback Special
Botaurus lentiginosus American Bittern
Bucephala albeola Bufflehead
Bucephala clangula Common Goldeneye
Butorides virescens Green Heron
Calidris alpina Dunlin
Calidris mauri Western Sandpiper
Calidris minutilla Least Sandpiper
Chen caerulescens Snow Goose
Chen rossii Ross's Goose

BSSC -

Special Second

Chlidonias niger Black Tern Concern priority

Chroicocephalus
philadelphia

Boparte's Gull




Scientific Name
Cinclus mexicanus
Cistothorus palustris
palustris

Coccyzus americanus
occidentalis

Cygnus columbianus

Cypseloides niger

Dendrocygna bicolor
Egretta thula

Empidonax traillii
Fulica americana
Gallinago delicata
Gallinula chloropus

Geothlypis trichas trichas

Grus canadensis
Grus canadensis
canadensis

Haliaeetus leucocephalus

Himantopus mexicanus

Icteria virens

Ixobrychus exilis hesperis

Limnodromus
scolopaceus
Lophodytes cucullatus
Megaceryle alcyon
Mergus merganser
Mergus serrator
Numenius americanus
Numenius phaeopus
Nycticorax nycticorax
Oxyura jamaicensis
Pandion haliaetus

Legal Protected Status

Common Name Federal
American Dipper
Marsh Wren

Candidate -

Western Yellow-bille Threatened
Tundra Swan
Bird of
Conservation
Black Swift Concern
Fulvous Whistling-Dt
Snowy Egret
Bird of
Conservation
Willow Flycatcher  Concern
American Coot
Wilson's Snipe
Common Moorhen

Common Yellowthro
Sandhill Crane

Lesser Sandhill Crane
Bird of
Conservation
Bald Eagle Concern
Black-necked Stilt

Yellow-breasted Cha

Western Least Bitter

Long-billed Dowitche
Hooded Merganser
Belted Kingfisher
Common Merganser
Red-breasted Merga
Long-billed Curlew
Whimbrel
Black-crowned Night
Ruddy Duck

Osprey

State

Endangered

Special
Concern
Special
Concern

Endangered

Special
Concern

Endangered

Special

Concern

Special
Concern

Watch list

Other

BSSC - Third
priority
BSSC - First
priority

BSSC - Third
priority

BSSC - Third
priority
BSSC -
Second
priority




Scientific Name
Pelecanus
erythrorhynchos
Phalacrocorax auritus
Phalaropus tricolor

Piranga rubra
Plegadis chihi
Pluvialis squatarola
Podiceps nigricollis
Podilymbus podiceps
Porzana carolina
Rallus limicola

Recurvirostra americana
Riparia riparia

Setophaga petechia
Tachycineta bicolor
Tringa melanoleuca
Tringa semipalmata
Tringa solitaria
Vireo bellii

Vireo bellii pusillus
Xanthocephalus
xanthocephalus

Branchinecta conservatio
Branchinecta lynchi
Branchinecta
mesovallensis

Dumontia oregonensis
Hyalella spp.

Lepidurus packardi

Linderiella occidentalis
Stygobromus spp.

Acipenser medirostris ssp.
1

Acipenser transmontanus

Common Name Federal
American White Peli
Double-crested Corn
Wilson's Phalarope

Summer Tager
White-faced Ibis
Black-bellied Plover
Eared Grebe
Pied-billed Grebe
Sora

Virginia Rail

American Avocet
Bank Swallow

Yellow Warbler
Tree Swallow
Greater Yellowlegs
Willet

Solitary Sandpiper
Bell's Vireo

Least Bell's Vireo

Yellow-headed Black
Crustaceans

Conservancy Fairy St Endangered

Verl Pool Fairy Shrim Threatened

Midvalley Fairy Shrimp
A Water Flea
Hyalella spp.

Verl Pool Tadpole Sh Endangered

California Fairy Shrimp
Stygobromus spp.
FISHES

Southern green sturg Threatened

White sturgeon

Endangered

Legal Protected Status

State Other
Special BSSC - First
Concern priority
Special BSSC - First
Concern priority
Watch list
Threatened
BSSC -
Second
priority
Endangered
Special BSSC - Third
Concern priority
IUCN -
Special Endangered
IUCN -
Special Vulnerable
Special
Special
IUCN -
Special Endangered
IUCN - Near
Special Threatened
Special Endangered -
Concern Moyle 213
Vulnerable -
Special Moyle 213




Scientific Name

Archoplites interruptus

Catostomus occidentalis

occidentalis

Cottus asper ssp. 1

Cottus asper ssp. 2

Cottus gulosus

Entosphenus tridentata
ssp. 1

Gasterosteus aculeatus
microcephalus

Hypomesus pacificus

Hysterocarpus traskii

traskii

Lampetra ayersi

Lampetra richardsoni

Lavinia exilicauda
exilicauda

Lavinia symmetricus
symmetricus

Mylopharodon
conocephalus

Oncorhynchus gorbuscha

Oncorhynchus keta

Legal Protected Status
Common Name Federal State Other
Special Endangered -
Sacramento perch Concern Moyle 213
Least
Concern -
Sacramento sucker Moyle 213
Least
Concern -
Prickly sculpin Moyle 213
Near-
Threatened -
Clear Lake prickly sculpin Moyle 213
Near-
Threatened -
Riffle sculpin Special Moyle 213
Near-
Threatened -
Pacific lamprey Special Moyle 213
Least
Concern -
Inland threespine stickleback Special Moyle 213
Endangered -
Delta smelt Moyle 213
Near-
Threatened -
Sacramento tule perch Special Moyle 213
Near-
Special Threatened -
River lamprey Concern Moyle 213
Near-
Threatened -
Western brook lamprey Moyle 213
Near-
Threatened -
Sacramento hitch Special Moyle 213
Near-
Special Threatened -
Central California roach Concern Moyle 213
Near-
Special Threatened -
Hardhead Concern Moyle 213
Special Endangered -
Pink salmon Concern Moyle 213
Special Endangered -
Chum salmon Concern Moyle 213




Legal Protected Status

Scientific Name Common Name Federal State Other
Oncorhynchus kisutch - Endangered -
CccC Central Coast coho siEndangered Endangered Moyle 213
Vulnerable -
Oncorhynchus mykiss - CV Central Valley steelh Threatened Special Moyle 213
Least
Oncorhynchus mykiss Concern -
irideus Coastal rainbow trout Moyle 213
Species of
Oncorhynchus Special Special Vulnerable -
tshawytscha - CV fall Central Valley fall Ch Concern Concern Moyle 213
Species of
Oncorhynchus Special Endangered -
tshawytscha - CV late fall Central Valley late fa Concern Moyle 213
Oncorhynchus Vulnerable -

tshawytscha - CV spring  Central Valley spring Threatened Threatened Moyle 213

Oncorhynchus Vulnerable -
tshawytscha - CV winter  Central Valley winter Endangered Endangered Moyle 213
Least
Concern -
Orthodon microlepidotus Sacramento blackfish Moyle 213
Pogonichthys Special Vulnerable -
macrolepidotus Sacramento splittail Concern Moyle 213
Least
Concern -
Ptychocheilus grandis Sacramento pikeminnow Moyle 213
Least
Concern -
Rhinichthys osculus ssp. 1 Sacramento speckled dace Moyle 213
Vulnerable -
Spirinchus thaleichthys Longfin smelt Candidate Threatened Moyle 213
Special Endangered -
Thaleichthys pacificus Eulachon Threatened Concern Moyle 213
HERPS
Actinemys marmorata Special
marmorata Western Pond Turtle Concern ARSSC

Ambystoma californiense
californiense California Tiger Salan Threatened Threatened ARSSC

Anaxyrus boreas boreas  Boreal Toad

Anaxyrus boreas

halophilus California Toad ARSSC
Dicamptodon ensatus California Giant Salamander ARSSC




Scientific Name
Pseudacris regilla
Pseudacris sierra

Rana boylii

Rana draytonii

Spea hammondii
Taricha granulosa

Taricha torosa
Thamnophis atratus
atratus
Thamnophis gigas

Thamnophis sirtalis fitchi
Thamnophis sirtalis
sirtalis

Ablabesmyia spp.

Aeshna interrupta interna
Aeshna umbrosa
occidentalis

Aeshna walkeri
Aeshnidae fam.
Ambrysus spp.

Ameletus imbellis

Amphiagrion abbreviatum
Anax junius

Archilestes californica
Archilestes grandis

Argia agrioides

Argia emma

Argia lugens

Argia nahuana

Legal Protected Status

Common Name Federal
Northern Pacific Chorus Frog
Sierran Treefrog

Under Review

in the

Candidate or

Petition
Foothill Yellow-legge Process

California Red-leggec Threatened

Under Review

in the

Candidate or

Petition
Western Spadefoot Process
Rough-skinned Newt

Coast Range Newt

Santa Cruz Garterske
Giant Garterske Threatened

Valley Garterske

Common Garterske
INSECTS & OTHER INVERTS
Ablabesmyia spp.

Shadow Darner
Walker's Darner
Aeshnidae fam.
Ambrysus spp.
A Mayfly

Western Red Damsel
Common Green Darner
California Spreadwing
Great Spreadwing
California Dancer
Emma's Dancer

Sooty Dancer

Aztec Dancer

State

Special
Concern
Special
Concern

Special
Concern

Special
Concern

Threatened

Other

ARSSC

ARSSC

ARSSC

ARSSC
Not on any
status lists

Not on any
status lists




Scientific Name
Argia vivida

Belostoma flumineum

Brechmorhoga mendax
Caenis spp.

Callibaetis californicus
Callibaetis fluctuans
Callibaetis spp.
Centroptilum spp.
Chironomidae fam.
Chironomus spp.
Cladotanytarsus spp.
Coenagrionidae fam.

Corisella decolor
Corixidae fam.
Cricotopus spp.

Cryptochironomus spp.

Culex pipiens
Dicrotendipes spp.
Dubiraphia spp.

Enallagma carunculatum
Enallagma civile
Epitheca canis
Erpetogomphus
compositus

Erythemis collocata
Fallceon quilleri
Glyptotendipes spp.
Gomphus kurilis

Gyrinus affinis
Helicopsyche spp.
Hetaerina americana

Hydropsyche californica
Hydropsyche spp.
Ischnura cervula
Ischnura denticollis
Ischnura perparva
Labrundinia spp.

Common Name Federal

Vivid Dancer

Pale-faced Clubskimmer
Caenis spp.

A Mayfly

A Mayfly

Callibaetis spp.
Centroptilum spp.
Chironomidae fam.
Chironomus spp.
Cladotanytarsus spp.
Coegrionidae fam.

Corixidae fam.
Cricotopus spp.

Cryptochironomus spp.

Dicrotendipes spp.
Dubiraphia spp.

Tule Bluet
Familiar Bluet
Beaverpond Baskettail

White-belted Ringtail
Western Pondhawk
A Mayfly
Glyptotendipes spp.
Pacific Clubtail

Helicopsyche spp.
American Rubyspot

A Caddisfly
Hydropsyche spp.
Pacific Forktail
Black-fronted Forktail
Western Forktail
Labrundinia spp.

Legal Protected Status
State Other

Not on any
status lists

Not on any
status lists

Not on any
status lists

Not on any
status lists




Scientific Name

Laccobius nevadensis
Lestes congener
Lestes stultus

Libellula forensis
Libellula pulchella
Libellula saturata
Macromia magnifica
Microchironomus spp.

Microvelia beameri
Microvelia spp.
Mideopsis spp.

Mystacides alafimbriatus
Nectopsyche spp.
Neoclypeodytes spp.
Ochthebius spp.

Octogomphus specularis
Oecetis spp.

Ophiogomphus occidentis

Pachydiplax longipennis
Paltothemis lineatipes
Pantala hymenaea

Paraleptophlebia cachea
Paratanytarsus spp.
Pentaneura spp.
Plathemis lydia
Polypedilum spp.
Procladius spp.
Progomphus borealis

Protochauliodes minimus

Rhagovelia distincta
Rheotanytarsus spp.

Rhionaeschna californica

Rhionaeschna multicolor
Sperchon spp.

Common Name Federal

Spotted Spreadwing
Black Spreadwing
Eight-spotted Skimmer
Twelve-spotted Skimmer
Flame Skimmer

Western River Cruiser
Microchironomus spp.

Microvelia spp.
Mideopsis spp.

A Caddisfly
Nectopsyche spp.
Neoclypeodytes spp.
Ochthebius spp.

Grappletail
Oecetis spp.

Sinuous Sketail

Blue Dasher
Red Rock Skimmer
Spot-winged Glider

A Mayfly
Paratanytarsus spp.
Pentaneura spp.
Common Whitetail
Polypedilum spp.
Procladius spp.
Gray Sanddragon

Rheotanytarsus spp.
California Darner

Blue-eyed Darner
Sperchon spp.

Legal Protected Status
State Other
Not on any
status lists

Not on any
status lists

Not on any
status lists
Not on any
status lists




Scientific Name
Suwallia pallidula
Sympetrum corruptum
Sympetrum illotum
Sympetrum madidum
Sympetrum pallipes
Tanytarsus spp.
Timpanoga hecuba
Tramea lacerata
Tricorythodes spp.

Zoniagrion exclamationis

Castor canadensis
Lontra canadensis
canadensis

Neovison vison

Ondatra zibethicus
MOLLUSKS

Anodonta californiensis
Ferrissia spp.

Gonidea angulata
Gyraulus spp.

Lanx patelloides
Margaritifera falcata
Physa spp.

Vorticifex effusa effusa

Alnus rhombifolia

Alopecurus carolinianus
Alopecurus pratensis
Alopecurus saccatus
Ammannia coccinea
Ammannia robusta
Anemopsis californica
Arundo donax

Azolla filiculoides
Azolla microphylla

Baccharis glutinosa

Legal Protected Status
Common Name Federal State Other
Yellow Sallfly
Variegated Meadowhawk
Cardil Meadowhawk
Red-veined Meadowhawk
Striped Meadowhawk
Tanytarsus spp.
A Mayfly
Black Saddlebags
Tricorythodes spp.

Exclamation Damsel

MAMMALS

Not on any

American Beaver status lists
Not on any

North American River Otter status lists
Not on any

American Mink status lists
Not on any

Common Muskrat status lists

California Floater Special

Ferrissia spp.

Western Ridged Mussel Special

Gyraulus spp.

Kneecap Lanx Special E

Western Pearlshell Special

Physa spp.

Artemesian Rams-horn Y

PLANTS

White Alder

Tufted Foxtail

Pacific Foxtail

Scarlet Ammannia

Grand Redstem

Yerba Mansa

Mexican mosquito fern Special CRPR-4.3
Not on any
status lists




Scientific Name

Baccharis salicina
Bacopa eisenii
Bacopa rotundifolia
Bergia texana
Bidens laevis

Boehmeria cylindrica

Bolboschoenus fluviatilis

Bolboschoenus glaucus

Bolboschoenus maritimus

paludosus
Brasenia schreberi

Brodiaea nana

Calamagrostis nutkaensis

Callitriche heterophylla
bolanderi

Callitriche heterophylla
heterophylla
Callitriche
longipedunculata
Callitriche marginata
Callitriche trochlearis
Calochortus uniflorus
Carex comosa

Carex densa

Carex feta

Carex nudata

Carex obnupta

Carex senta

Carex vulpinoidea
Castilleja minor minor

Common Name Federal

Gila River Water-hyssop

Texas Bergia
Smooth Bur-marigold

Watershield

Pacific Small-reedgrass

Large Water-starwort

Northern Water-starwort

Longstock Water-starwort
Winged Water-starwort
Waste-water Water-starwort
Shortstem Mariposa Lily
Bristly Sedge

Dense Sedge

Green-sheath Sedge

Torrent Sedge

Slough Sedge

Western Rough Sedge

Alkali Indian-paintbrush

Cephalanthus occidentalis Common Buttonbush

Ceratophyllum demersum Common Hornwort

Chamaecyparis
lawsoniana

10

Legal Protected Status

State

Special

Special
Special

Other
Not on any
status lists

Not on any
status lists
Not on any
status lists
Not on any
status lists
Not on any
status lists
CRPR - 2B.3
Not on any
status lists

CRPR-4.2
CRPR - 2B.1

Not on any
status lists




Scientific Name

Chloropyron palmatum

Cicendia quadrangularis

Cirsium douglasii breweri
Cotula coronopifolia
Crassula aquatica

Crassula solieri
Crypsis vaginiflora
Cyperus acuminatus
Cyperus erythrorhizos

Cyperus iria
Cyperus squarrosus

Damasonium californicum
Datisca glomerata

Delphinium uliginosum
Downingia bella
Downingia bicornuta
Downingia concolor
Downingia cuspidata
Downingia insignis
Downingia ornatissima
Downingia pulchella

Downingia pulcherrima
Downingia pusilla
Downingia yina
Echinochloa oryzoides
Echinodorus berteroi
Elatine californica
Elatine heterandra
Elatine rubella
Eleocharis acicularis
acicularis

Eleocharis atropurpurea
Eleocharis bella

Eleocharis coloradoensis

Legal Protected Status

Common Name Federal State Other
Endangered Special CRPR-1B.1
Oregon Microcala
Not on any
status lists
Water Pygmyweed
Not on any
status lists
Short-point Flatsedge
Red-root Flatsedge
Not on any
status lists
Awned Cyperus
Not on any
status lists
Durango Root
Swamp Larkspur Special CRPR-4.2
Hoover's Downingia
Toothed Calicoflower
Parti-color Downingia
Flat-face Downingia
Not on any
status lists
Dwarf Downingia Special CRPR - 2B.2
Upright Burhead
California Waterwort
Mosquito Waterwort
Southwestern Waterwort
Least Spikerush
Purple Spikerush
Delicate Spikerush
Not on any

status lists

11




Scientific Name

Eleocharis engelmannii
engelmannii

Eleocharis macrostachya

Eleocharis montevidensis
Eleocharis obtusa
Eleocharis parishii

Eleocharis quadrangulata

Eleocharis quinqueflora
Eleocharis rostellata
Elodea canadensis

Epilobium campestre

Epilobium cleistogamum
Epipactis gigantea
Eragrostis hypnoides
Eryngium aristulatum
aristulatum

Eryngium articulatum
Eryngium castrense

Eryngium jepsonii

Eryngium vaseyi vaseyi

Euphorbia hooveri
Euthamia occidentalis

Fimbristylis autumnalis
Gratiola ebracteata
Gratiola heterosepala
Helenium bigelovii
Helenium puberulum
Heteranthera limosa
Hibiscus lasiocarpos
occidentalis
Hydrocotyle
ranunculoides
Hydrocotyle umbellata
Isoetes howellii

Legal Protected Status

Common Name Federal State

Engelmann's Spikerush
Creeping Spikerush
Sand Spikerush

Blunt Spikerush
Parish's Spikerush

Few-flower Spikerush
Beaked Spikerush
Broad Waterweed

Cleistogamous Spike-primrose
Giant Helleborine

Teal Lovegrass

California Eryngo

Jointed Coyote-thistle
Great Valley Eryngo

Vasey's Coyote-thistle

Western Fragrant Goldenrod

Bractless Hedge-hyssop

Boggs Lake Hedge-hyssop Endangered
Bigelow's Sneezeweed
Rosilla

Special

Floating Marsh-pennywort
Many-flower Marsh-pennywort

12

Other

Not on any
status lists

Not on any
status lists

Not on any
status lists
Not on any
status lists
Not on any
status lists

CRPR - 1B.2

CRPR-1B.2




Scientific Name
Isoetes nuttallii
Isoetes orcuttii
Isolepis cernua
Juncus acuminatus
Juncus articulatus
articulatus

Juncus diffusissimus
Juncus effusus effusus

Juncus effusus pacificus

Juncus uncialis

Juncus usitatus
Juncus xiphioides
Lasthenia ferrisiae
Lasthenia fremontii
Lasthenia glabrata
coulteri

Leersia oryzoides
Legenere limosa
Lemna aequinoctialis
Lemna gibba

Lemna minor

Lemna minuta
Lemna turionifera
Lilaeopsis masonii
Limnanthes alba alba
Limnanthes douglasii
douglasii

Limnanthes douglasii
nivea

Limnanthes douglasii
rosea

Limnanthes floccosa
californica

Limosella acaulis
Limosella aquatica
Limosella australis
Lipocarpha micrantha
Ludwigia grandiflora

Ludwigia hexapetala
Ludwigia palustris
Ludwigia peploides
montevidensis

Legal Protected Status

Common Name Federal

Low Bulrush
Sharp-fruit Rush

Inch-high Rush

Iris-leaf Rush
Ferris' Goldfields
Fremont's Goldfields

Coulter's Goldfields

Rice Cutgrass

False Venus'-looking-glass
Lesser Duckweed

Inflated Duckweed

Lesser Duckweed

Least Duckweed

Turion Duckweed
Mason's Lilaeopsis

White Meadowfoam

Douglas' Meadowfoam

Douglas' Meadowfoam

Douglas' Meadowfoam

Shippee Meadowfoa Endangered
Southern Mudwort

Northern Mudwort

Dwarf Bulrush

Marsh Seedbox

13

State

Special

Special

Special

Special

Endangered

Special

Other

Not on any
status lists

Not on any
status lists

CRPR-4.2

CRPR-1B.1

CRPR-1B.1

CRPR-1B.1

CRPR-1B.1

CRPR-2B.1

Not on any
status lists

Not on any
status lists




Scientific Name
Ludwigia peploides
peploides

Lycopus americanus
Lythrum californicum
Lythrum portula

Marsilea vestita vestita
Mimulus cardinalis
Mimulus guttatus
Mimulus latidens

Mimulus pilosus
Mimulus tricolor

Montia fontana fontana
Muhlenbergia utilis
Myosurus minimus
Myosurus sessilis

Myriophyllum aquaticum
Myriophyllum
hippuroides

Najas gracillima

Najas guadalupensis
guadalupensis
Navarretia cotulifolia
Navarretia heterandra
Navarretia intertexta
Navarretia leucocephala
bakeri

Navarretia leucocephala
leucocephala

Navarretia leucocephala
minima

Neostapfia colusana
Orcuttia pilosa

Orcuttia tenuis

Oxypolis occidentalis

Panicum dichotomiflorum
Paspalum distichum
Perideridia bolanderi
involucrata

Perideridia kelloggii

Legal Protected Status

Common Name Federal State

American Bugleweed
California Loosestrife

Scarlet Monkeyflower
Common Large Monkeyflower
Broad-tooth Monkeyflower

Tricolor Monkeyflower

Fountain Miner's-lettuce
Aparejo Grass

Sessile Mousetail

Western Water-milfoil

Southern iad
Cotula varretia
Tehama varretia
Needleleaf varretia

Baker's varretia Special

White-flower varretia

Least varretia

Colusa Grass Threatened
Hairy Orcutt Grass Endangered
Slender Orcutt Grass Threatened
Western Cowbane

Endangered
Endangered
Endangered

Joint Paspalum

Bolander's Yampah
Kellogg's Yampah

14

Other
Not on any
status lists

Not on any
status lists

Not on any
status lists

CRPR-1B.1

CRPR-1B.1
CRPR-1B.1
CRPR-1B.1




Common Name Federal

Oregon Yampah

Scientific Name
Perideridia oregana

Persicaria amphibia

Persicaria hydropiper
Persicaria
hydropiperoides

Persicaria lapathifolia

Persicaria maculosa

Persicaria punctata
Phacelia distans
Phalaris arundinacea
Phragmites australis
australis

Phyla lanceolata
Phyla nodiflora
Pilularia americana

Reed Carygrass

Common Reed
Fog-fruit
Common Frog-fruit

Plagiobothrys austiniae
Plagiobothrys greenei

Austin's Popcorn-flower
Greene's Popcorn-flower

Plagiobothrys humistratus Dwarf Popcorn-flower

Plagiobothrys leptocladus Alkali Popcorn-flower
Plagiobothrys reticulatus
reticulatus

Plantago elongata
elongata

Platanus racemosa

Slender Plantain
California Sycamore

Pleuropogon californicus
californicus
Pogogyne douglasii

Pogogyne zizyphoroides
Potamogeton diversifolius Water-thread Pondweed

Potamogeton foliosus

foliosus Leafy Pondweed

Potamogeton gramineus Grassy Pondweed
Potamogeton nodosus Longleaf Pondweed

15

Legal Protected Status

State

Other

Not on any
status lists
Not on any
status lists
Not on any
status lists
Not on any
status lists
Not on any
status lists
Not on any
status lists

Not on any
status lists

Not on any
status lists

Not on any
status lists




Scientific Name

Psilocarphus brevissimus
brevissimus

Psilocarphus brevissimus
multiflorus

Psilocarphus oregonus
Psilocarphus tenellus
Puccinellia nutkaensis
Puccinellia nuttalliana
Puccinellia simplex

Ranunculus bonariensis
Ranunculus pusillus
pusillus

Ranunculus sceleratus

Rhododendron
occidentale occidentale
Rorippa curvisiliqua
curvisiliqua

Rorippa palustris palustris
Rotala ramosior

Rumex conglomeratus
Rumex salicifolius
salicifolius

Rumex stenophyllus

Rumex transitorius

Sagittaria latifolia latifolia
Sagittaria longiloba

Sagittaria montevidensis
calycina

Sagittaria sanfordii

Salix babylonica

Salix breweri

Salix exigua exigua

Salix exigua hindsiana
Salix gooddingii
Salix laevigata

Common Name Federal

Dwarf Woolly-heads

Delta Woolly Marbles

Oregon Woolly-heads

Alaska Alkaligrass

Nuttall's Alkali Grass
Little Alkali Grass

Pursh's Buttercup

Western Azalea
Curve-pod Yellowcress
Bog Yellowcress

Toothcup

Willow Dock

Broadleaf Arrowhead
Longbarb Arrowhead

Sanford's Arrowhead

Brewer's Willow
rrowleaf Willow

Goodding's Willow
Polished Willow
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Legal Protected Status
State Other

Special CRPR-4.2

Not on any
status lists

Not on any
status lists

Special CRPR-1B.2

Not on any
status lists




Scientific Name
Salix lasiandra lasiandra

Salix lasiolepis lasiolepis
Salix melanopsis
Schoenoplectus acutus
occidentalis
Schoenoplectus
americanus
Schoenoplectus pungens
longispicatus
Schoenoplectus pungens
pungens
Schoenoplectus
tabernaemontani
Scirpus microcarpus
Sequoia sempervirens

Sesbania herbacea

Sidalcea calycosa calycosa
Sidalcea hirsuta
Sinapis alba

Sparganium eurycarpum
eurycarpum

Stachys ajugoides
Stachys albens

Stachys pycnantha
Stachys rigida
quercetorum

Stachys stricta

Stuckenia pectinata
Suaeda calceoliformis

Symphyotrichum lentum
Toxicoscordion
micranthum

Triglochin scilloides
Tuctoria greenei
Tuctoria mucronata
Typha domingensis
Typha latifolia

Legal Protected Status

Common Name Federal State

Arroyo Willow
Dusky Willow

Hardstem Bulrush

Three-square Bulrush

Three-square Bulrush

Softstem Bulrush
Small-fruit Bulrush

Annual Checker-mallow
Hairy Checker-mallow

Bugle Hedge-nettle
White-stem Hedge-nettle
Short-spike Hedge-nettle

Sonoma Hedge-nettle

American Sea-blite

Suisun Marsh Aster Special

Rare
Endangered

Green's Awnless Orc Endangered
Mucrote Orcutt Gras Endangered
Southern Cattail
Broadleaf Cattail

17

Other
Not on any
status lists

Not on any
status lists

Not on any
status lists

Not on any
status lists

CRPR - 1B.2
Not on any
status lists

Not on any
status lists

CRPR-1B.1
CRPR-1B.1




Legal Protected Status

Scientific Name Common Name Federal State Other
Utricularia gibba Humped Bladderwort
Veronica anagallis-
aquatica

Not on any
Veronica catenata status lists
Veronica peregrina
Wolffia borealis Dotted Watermeal
Wolffia brasiliensis Pointed Watermeal Special CRPR - 2B.3
Wolffia globosa Asian Watermeal
Wolffiella oblonga Saber-shape Bogmat
Zannichellia palustris Horned Pondweed

Zizania palustris palustris
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Capay Valley Management Area- Representative Monitoring Well Construction Information

Q
1) c
. | F| g $3 | g
o & S Reference| Ground 2 E ® c
© » c pet 25 S ]
25| < |58 Point | Surface Ez t | g%
4 L o
YSGA Well 5 § o % Monitored | Elevation |Elevation| Well Use Well Depth 9 = & g §_
T 2 =
Number [State Well Number g u;'j -g = by (feet) (feet) Type Latitude | Longitude (ft bgs) § K7 §' g 9
276 10NO2W16R001M X X YCFC 229.6 229.6 Domestic |38.71002|-122.08604
277 10NO2W18F001M X X YCFC 336.0 335.5 Domestic | 38.71746(-122.12804
280 10NO3WO02R002M X X YCFC 338.1 337.5 Domestic |38.73891|-122.15528 55
285 11INO3W09Q001M X X YCFC 404.1 402.7 Irrigation | 38.81071(-122.19826 55 48475 40 52
287 11NO3W23L001M X X X YCFC 311.2 311.0 Irrigation | 38.78706(-122.16686 66
288 11INO3W23N0O01M X X YCFC 320.1 320.0 Irrigation | 38.78376(-122.17025 136
289 11NO3W33F001M X X YCFC 370.8 367.9 Domestic |38.84729(-122.20100 75
293 12NO3W20D001M X X YCFC 402.6 406.9 Irrigation | 38.87989(-122.22154 26
415 11NO3W35D003M X X YCFC 309.3 307.9 Domestic |38.76381(-122.17044 162 57-1605 140 162
416 10NO3W24B002M X X YCFC 390.2 389.5 Domestic |38.70677]-122.14119 207 060182 60 180




Depth to Water (ft)

YSGA Representative Well: 276 / SWN: 10NO2W16R001M
Capay Valley Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water
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YSGA Representative Well: 277 / SWN: 10NO2W18F001M
Capay Valley Management Area

Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage

[] Depletion of Interconnected Surface Water

T e T e IR

5.0

Depth to Water (ft)
= =
U o
o o

N
o
o

25.0

30.0 ‘
D G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G - G G G G G G G G G G G G G G G G &b aGb» &> & =

35.0
MIMKNODODAMINOAONOOLNODDANIMNOGOIdONWOMNOOAMIMNGSHMIW!MN O
N 1D 1N Ih © O © W O N NIKNININOWIOWOWOMWOWON AN NMDDNDO O OO0 O o A od o o
A DDNAADNDNANDNNDNDADDNANANAN NN NN NONOO O OO S 0o OO O
A A A A A A A A A A A A dddddddNNCNCNCNNNNNN

—e— Depth to Water

= = = |Vleasurable Objective (Levels, Storage)

= = = Minimum Threshold (Levels, Storage)

= = Reference Point Elevation

341.0

336.0

331.0

326.0

321.0

316.0

311.0

306.0

301.0

Groudnwater Elevation (msl)



Depth to Water (ft)

YSGA Representative Well: 280 / SWN: 10NO3WO02R002M
Capay Valley Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water
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Capay Valley Management Area

Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water
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Capay Valley Management Area/Upper Cache Creek

Chronic Lowering of Groundwater Levels
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Capay Valley Management Area/Upper Cache Creek

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage Depletion of Interconnected Surface Water
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Capay Valley Management Area/Upper Cache Creek
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YSGA Representative Well: 415 / SWN: 11NO3W35D003M
Capay Valley Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water
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Central Yolo Management Area




Central Yolo Management Area- Representative Monitoring Well Construction Information

Q
g 6 Reference| Ground = c c
% _é 'E @ § Point Surface '% 2 "% £ '%
YSGA Well % T ::: ¢ % Elevation [Elevation| Well Use Well Depth | _ g- § Q_E . é
Number |State Well Number 5 f"_, 5 g 2 E Monitored by| (feet) (feet) Type Latitude Longitude (ft bgs) g S & °cg|l88
114 08NO02E15A002M X X City of Davis 46.4 43.3 | Public Supply| 38.54418 |-121.731229 460 232130 208 447
132 08NO3EO7N500M X X YSGA 36.3 33.0 Irrigation 38.54607 |-121.694196 471 428868 237 455
151 09NO03E33B002M X X X WDCWA 20.9 18.0 Monitoring 38.58942 |-121.644924 280 433668 150 260
170 08N02E18M002M X X USBR 68.5 68.5 Irrigation 38.53939 | -121.80201 156
220 08NO1EO7R001M X X YCFC 107.5 107.2 Irrigation 38.55034 |-121.897634 143 10398 119 143
222 08N01W0SC001M X X YCFC 168.2 167.7 Irrigation 38.55890 |[-121.984206 386 57-313
224 08N01W13G003M X X YCFC 117.7 117.5 Irrigation 38.54147 |-121.924539 127
229 08NO1W20R005M X X X YCFC 152.6 152.4 Domestic 38.51991 |-121.990789 300
230 09NO1E03C003M X X YCFC 101.1 102.0 Irrigation 38.66226 |-121.853374 567 57-366 50 524
231 09NO1EO7D001M X X YCFC 124.5 123.7 Irrigation 38.64889 |-121.915208 432 57-376 160 205
233 09NO1E20E001M X X YCFC 114.8 113.8 Irrigation 38.61334 | -121.89521 401
234 09NO1E24D001M X X YCFC 69.3 69.2 Irrigation 38.61955 |-121.817586 300
235 09NO1E31D001M X X YCFC 118.1 117.9 Irrigation 38.59012 |-121.911466 52
239 0SN01WO08Q001M X X YCFC 198.9 197.4 Irrigation 38.63529 |-121.995812 425 1027
240 09NO1W21E001M X X DWR 175.2 174.9 Domestic 38.61509 |[-121.986658 100 121591 89 99
246 09NO2EQ07L001IM X X YCFC 70.8 69.7 Irrigation 38.64120 |-121.796173 425 57-1033 37 419
248 09N02E32M001M X X YCFC 61.0 60.7 Irrigation 38.58308 |-121.784874 358 33046 132 358
250 0SNO3E19R002M X X DWR/YCFC 24.3 23.7 Monitoring 38.60408 |-121.674667 295 433699 110 290
254 10NO1E23Q002M X X YCFC 91.8 91.1 Irrigation 38.69293 |-121.826814 216 57-297 100 216
256 10NO1E29K001M X X YCFC 112.8 112.5 Irrigation 38.68219 |-121.881097 336 57-672
261 10NO1W08B001M X X YCFC 180.9 180.5 Other 38.73716 |-121.998711 133 1046
265 10NO01W21J001M X X X YCFC 161.3 161.3 Irrigation 38.69859 |-121.974388 196 25 152
268 10NO1W32E001M X X YCFC 188.8 188.8 Irrigation 38.66951 |-121.996365 188
269 10N01W35Q001M X X YCFC 141.4 141.4 Irrigation 38.66564 |-121.942817 240 88 240
275 10NO2W14A001M X X X YCFC 207.6 207.5 Irrigation 38.72160 |-122.046485 135 57-1253 76 128
279 10NO2W26P001M X X YCFC 3544 352.6 Domestic 38.67933 | -122.05744 205 69905 174 204
406 10NO2E29A001M X X DWR 57.3 55.8 Residential 38.69144 |-121.766248 120 97952 39 79
400 09NO2E22H002M X X YCFC 39.0 38.1 Domestic 38.61279 |-121.730511 317
401 10NO2E36E001M X X X DWR 30.2 28.5 Monitoring 38.67204 | -121.70959 150 421810 90 150
403 09NO1E26N0O01M X X YCFC 80.2 78.9 Irrigation 38.59394 |-121.839912 174 57-464 99 174
404 09NO01W23D001M X X YCFC 146.3 146.3 Irrigation 38.61791 |-121.952715 362 072976 219 362
424 10NO1W23P001M X YCFC 145.3 145.2 Irrigation 38.69336 |-121.943941 80 1073 35 44
425 10NO1E22H500M X Teichert 84.4 84.4 Monitoring 38.70308 |-121.840927 60
426 10NO1IW16G500M X Teichert 168.6 168.6 Monitoring 38.71671 | -121.97966 65
429 08NO1E17F001M X USBR 103.8 103.7 Domestic 38.54156 |-121.888788 200 20 200
419 08N01W22G500M X X Winters 131.5 131.5 |Public Supply| 38.52699 |-121.961307 300 492121 170 300
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YSGA Representative Well: 114 / SWN: 08N02E15A002M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water
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Central Yolo Management Area

Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage

[] Depletion of Interconnected Surface Water
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Chronic Lowering of Groundwater Levels
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YSGA Representative Well: 248 / SWN: 09N02E32MO001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [] Depletion of Interconnected Surface Water
71.0
0.0 -ee - - - - - —— - ——— - ——————————— —— - - = = = e | 610
10.0 51.0
20.0 41.0
30.0 31.0
\
40.0 21.0
50.0 11.0
60.0 1.0
70.0 9.0
80.0 -19.0
— o LN ™~ (@) i o™ N ™~ (o)} i o N ™~ (o)) —l (qp] Tp} M~
) 1Y) ) 0 %) D D o)} o o) o o o o o I I — —
(e)] (@)} (e)] (e)] (e)] (e)] (e)] (@)} (@)] (@)] o o o o o o o o o
i i i i i i i i i i (@] (@] N N N N N N N
—ae— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = |Vleasurable Objective (Levels, Storage) = = Reference Point Elevation

31

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

10.0

20.0

30.0

40.0

50.0

YSGA Representative Well: 250 / SWN: 09NO3E19R002M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [] Depletion of Interconnected Surface Water
(
v
- - - - - - - - - - - - - a» e - a» a» - ) -
= , ‘ ‘ ' |
y | l
(
: Y
3
- GO G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G Gb G G -G aE» -G G G G G &b &b @& o
o I92) 7o) ~ o) — I92) LN ™~ o) — ) LN ~
D D D D D o o o o o — i — —
()} ()} (<)) (<)) (<)) o o o o o o o o o
— — — — — N N N ~N ~ ~ ~ N N
—=e— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = |Vleasurable Objective (Levels, Storage) = = Reference Point Elevation

32

34.3

24.3

14.3

4.3

-15.8

-25.8

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

Chronic Lowering of Groundwater Levels

YSGA Representative Well: 254 / SWN: 10N01E23Q002M
Central Yolo Management Area

Reduction of Groundwater Storage

[] Depletion of Interconnected Surface Water

1950
1952

1954
1956
1958
1960
1962
1964
1966
1968
1970
1972
1974
1976
1978

—e— Depth to Water

= = = |Vleasurable Objective (Levels, Storage)

1980
1982
1984
1986
1988

33

o N < O 0 O N & O 0 O N
D O O O ) O O O O O «
a0 O OO O O O O O O O
= AN AN AN AN AN NN

= = = Minimum Threshold (Levels, Storage)

= = Reference Point Elevation

2014

2016

2018

111.8

91.8

71.8

51.8

31.8

11.8

-28.2

-48.2

-68.2

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

10.0

20.0

30.0

40.0

50.0

60.0

YSGA Representative Well: 256 / SWN: 10N0O1E29K001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [] Depletion of Interconnected Surface Water

-aEh D Gh D GD G G G GD GD G GD G G GD GD G GD G GD GD GD GD G GD GD GD GD GD GD G GD GD Gb GHED Gb Gb Gb G G GD GD GD GD Gb Gb G G G Gb Gb G G

T M N NN OO AN NS OO A O NSNS OO A N NS OO A O SN OO A N NN O A N N

N N n wmnwmw o O O O O NNINIMNINIMNDOGOOWODOLWOL O OO0 OO OO OO O ™ v o

a OO OO OO0 OO O O O OO O O OO OO OO OO OO OO OOy OO O OO OO OO O

L B e B e B o B B e TR o B e B B R = IR I I R T e T e T e T e T e B e B e B o B o B o I o\ I o\ I o\ I o\ I o \ I o\ I o\ I o \ I o\ |
—e— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = |Vleasurable Objective (Levels, Storage) = = Reference Point Elevation

34

122.8

112.8

102.8

92.8

82.8

72.8

62.8

52.8

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

20.0

40.0

60.0

80.0

100.0

120.0

YSGA Representative Well: 261 / SWN: 10N01WO08B001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [] Depletion of Interconnected Surface Water

-------- ' IS « iyl - e» a» a» b ar ap ap aP a0 a0 @ - - - e e ar ar a» a» G a a - ---

| fr

1951

1953
1955
1957
1959
1961
1963
1965
1967
1969
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2003
2005
2007
2009

1971
2001
2011
2013
2015
2017

—e— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = |Vleasurable Objective (Levels, Storage) = = Reference Point Elevation

35

200.9

180.9

160.9

140.9

120.9

100.9

80.9

60.9

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

10.0

N
o
o

w
o
o

I
©
o

Ul
o
o

60.0

70.0

80.0

YSGA Representative Well: 265 / SWN: 10N01W21J001M
Central Yolo Management Area/Lower Cache Creek
Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage Depletion of Interconnected Surface Water

A N NN OO AN NS OO A M NSO A M NSNS OO d onm wn iSO d N iy O A N n N~
N i N wmwwwow w o wWwwOiRMRNININININDOOWOGOOOCWONOO O O O O OO0 O O dA dd o
a OO OO OO OO O O (o) I e) By e) ) e ) B @) BN e ) BN o I © ) I ) N ) BN ©) BN @) B @) O OO O O O O O O O O O
D e B B I B B I B L o B B IO e T e B e B o B o R o R IR IR IR R IR IO o\ A o VA o VI o N Y o N Y o I o\ BN o\ A o

= = = Minimum Threshold (Levels, Storage)
e oo Measurable Objective (ISW)

= = Reference Point Elevation

—=e— Depth to Water
= = = \leasurable Objective (Levels, Storage)
= = = Minimum Threshold (ISW)

36

171.3

161.3

151.3

141.3

131.3

121.3

111.3

101.3

91.3

81.3

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

10.0

20.0

30.0

40.0

50.0

Chronic Lowering of Groundwater Levels

YSGA Representative Well: 268 / SWN: 10NO1W32E001M
Central Yolo Management Area

Reduction of Groundwater Storage

] Depletion of Interconnected Surface Water

N OO = N IS OO A N IS NN A NSO A NN d Wi O = 0 in N
S T LD WL WO OO O OININININNOGDOOOWODONONWO OO DS OO0 OO0 0O o dA oo
A OO O OO OO OO OO OO OO OOy OO OO OOy O O OO OO O O O
™ o e e e e e e e s e e e e e AN AN AN AN AN AN AN NN

—e— Depth to Water

= = = \leasurable Objective (Levels, Storage)

37

= = = Minimum Threshold (Levels, Storage)

= = Reference Point Elevation

198.8

188.8

178.8

168.8

158.8

148.8

138.8

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

10.0

20.0

30.0

40.0

50.0

60.0

YSGA Representative Well: 269 / SWN: 10N01W35Q001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water
- G G G G G &b &b &b & - - a» G a» - - e G G G G - - - - a» e - aGb aGb a» - - - - _ - a» a» e -
d
- G G G G G G Gb G &b &b = & - - G G G G G G G G G G G G G G G G G G G G G G G G G Gb G Gb Gb -Gb -G - a - a» a» a» -
o N < O 0 o N < O Q0 o N < Xo) o8] o N < (e} [>]
(%) ) o) ) Q D D o N D o o o o o — — — — —
(o)} (e} (o)) ()} )] (<)) (<)) ()} ()} (<)) o o o o o o o o o o
— — — — — — — — — — N N N ~N N ~ ~ ~N N ~
—ae— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = \leasurable Objective (Levels, Storage) = = Reference Point Elevation

38

151.4

141.4

131.4

121.4

111.4

101.4

91.4

81.4

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

YSGA Representative Well: 275 / SWN: 10NO2W14A001M
Central Yolo Management Area/Lower Cache Creek

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage Depletion of Interconnected Surface Water

-G G G G G G G G G G G G G Gb Gb G -G aGb aGb - D G G G G D G G G G G G G G G G G G G G G G G G G G G G G G G G -G
O N < © 00O NS OO NI OVOWONTST OOWWONST OO NI O 0O N S O 0
M LWLWwww®OWOoOoORNNNIENINRBGNIG®ROTIONDIODOGWONWODONODNDODDO OO O O oA d oA oA o
a OO OO OO OO O O A OO O OO0 O OO OO OO OO0 OO OO OO OO O [e)INe)] O O O O O O O o O
L T B s B B O T e TR o B e R o R o R o R o A o A o B o B e B T e TR o R o B o R o B R A VN o N A o \ I o\ A o\ I o\ I o \ I o I o N I o N

—ae— Depth to Water = = = Minimum Threshold (Levels, Storage)

e oo Measurable Objective (ISW)
= = Reference Point Elevation

= = = \leasurable Objective (Levels, Storage)
= = = Minimum Threshold (ISW)

39

227.6

207.6

187.6

167.6

147.6

127.6

107.6

87.6

67.6

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

Chronic Lowering of Groundwater Levels

YSGA Representative Well: 279 / SWN: 10NO2W26P001M
Central Yolo Management Area

Reduction of Groundwater Storage

] Depletion of Interconnected Surface Water

1965
1967

1969
1971
1973
1975
1977
1979
1981
1983
1985
1987

—ae— Depth to Water

= = = \leasurable Objective (Levels, Storage)

1989
1991

1993
1995

40

1997
1999
2001
2003
2005
2007
2009
2011
2013
2015

= = = Minimum Threshold (Levels, Storage)

= = Reference Point Elevation

2017

374.4

354.4

334.4

3144

294.4

274.4

254.4

234.4

214.4

194.4

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

10.0

20.0

30.0

40.0

50.0

60.0

YSGA Representative Well: 406 / SWN: 10N02E29A001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water

RN N PP SNy R Y S U B 1. W Q. = o= o ol = o o N P I
v v/

- G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G Gb -G -G -G &
O W O o ¥ W W O o T W W O o ¥ W W O N T WV o
N~ N~ 0 0 (o] 0 (o] (o)) (e} (@] (e} (@] o o o o o «—l i — I —
(@)} (@) (@)} (e)] @)} (e)] (@)} (e)] (@)} (e)] (@)} (@)} o o o o o o o o o o
— — — — — i i i i i i i N N (o] N (g N (g N o o

—ae— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = \leasurable Objective (Levels, Storage) = = Reference Point Elevation

41

67.3

57.3

47.3

37.3

27.3

17.3

7.3

-2.7

-12.7

Groundwater Elevation (msl)



0.0

10.0

Depth to Water (ft)
w N
o o
o o

I
o
o

50.0

60.0

70.0

YSGA Representative Well: 400 / SWN: 09N02E22H002M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage ] Depletion of Interconnected Surface Water

-----‘-------------------------------------------------.
N S OV 0 O & ¥ VW W O o T VW W O o ¥ VW W O N T O o
N~ ™~ N~ N~ o0 [e0] 0 0 (o] (@] (o] (e} (e} (@] o o o o o — I — — —
(@)} (@) (@))] (e)] @)} (@)} (e)] (@)} (@)} (e)] (e)] (@)} (@)} (e)] o o o o o o o o o o
— — — — — — i i i i i i i i N N (o] N N N o N N (q\]

—ae— Depth to Water = = = Minimum Threshold (Levels, Storage)

= = = \leasurable Objective (Levels, Storage) = = Reference Point Elevation

42

49.0

39.0

29.0

19.0

9.0

-1.0

-11.0

-21.0

-31.0

Groundwater Elevation (msl)



Depth to Water (ft)

0.0

5.0

10.0

15.0

20.0

25.0

YSGA Representative Well: 401 / SWN: 10NO2E36E001M
Central Yolo Management Area/Lower Sacramento River

Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage Depletion of Interconnected Surface Water

)
00000000 OCOIOSS 0000000000 0C0OCOCFOCTS LN ) [ ] 00000060 O0OCONCS

x

o0 o000 o0 0 0000000000000 0006000000O0CO LGN ]

- e - N - - LN N N N N J - e - o - - D G a» - - - e Gb ;G a» - -
[ ]
f
0

G G GD G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G Gb G ;G G -G T - T G G oG o
i o [Tp] ™~ [e)] i o un ™~ (o)) i o Tp] M~
[e2) [e2) (o)) (o)) (o)) o o o o o i — — i
()] (@) ()] (@) (0))] o o o o o o
— — — i i (g o N N N (o] (o] o o

—=e— Depth to Water
= = = [\leasurable Objective (Levels, Storage)

= = Reference Point Elevation

43

= = = Minimum Threshold (Levels, Storage, ISW)
e oo Measurable Objective (ISW)

35.2

30.2

25.2

20.2

15.2

10.2

5.2

Groundwater Elevation (msl)



Depth to Water (ft)

YSGA Representative Well: 403 / SWN: 09NO1E26N001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [] Depletion of Interconnected Surface Water
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YSGA Representative Well: 404 / SWN: 09NO01W23D001M
Central Yolo Management Area

Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [] Depletion of Interconnected Surface Water
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YSGA Representative Well: 425 / SWN: 10NO1E22H500M
Central Yolo Management Area/Lower Cache Creek

] chronic Lowering of Groundwater Levels [[] Reduction of Groundwater Storage Depletion of Interconnected Surface Water
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Dunnigan Hills Management Area- Representative Monitoring Well Construction Information

. g | 8
% - S Reference Ground s [S ® =
5 (5]
25| ,|5 Point Surface s 2 € -
2 o = ©
YSGA Well 5 § » 2 %3_ Monitored | Elevation Elevation Well Use Well Depth | _ g- 5 & 8 s
o c o . . o <% o Dt
Number [State Well Number 5 % 5 § g g by (feet) (feet) Type Latitude Longitude (ft bgs) § S & o S 9

253 10NO1E18C001M YCFC 194.4 194.4 Stockwaterind 38.72009 -121.90559 110 57-291

260 10NO1WO02Q001M YCFC 194.8 194.3 Domestic 38.73784 -121.94187 350 250 270
402 10NO1E15D001M YCFC 94.5 94.3 Irrigation 38.71869 -121.85620 518 57-288 70 518
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YSGA Representative Well: 253 / SWN: 10NO1E18C001M
Dunnigan Hills Management Area

Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage

[] Depletion of Interconnected Surface Water
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North Yolo Management Area- Representative Monitoring Well Construction Information

N o
% o | e "g Refer.ence Ground £ g 'g g
% 5|7 o g Point Surface '5 z £ e =
YSGA Well § § %’ ? %_ > Monitored | Elevation Elevation Well Use Well Depth | _ g- é r.;._ g *-E
Number [State Well Number 5 u;'j 5 § 2 a by (feet) (feet) Type Latitude Longitude (ft bgs) é S & o S 9
127 11NO1E02D001IM X X DWR 28.2 27.5 Monitoring | 38.83623 -121.83517 690 603 683
128 11INO1E16P001M X X DWR 55.5 52.5 Domestic 38.79472 -121.86838 172 68808 156 172
129 12NO1EO03R002M X X DWR 323 30.6 Monitoring | 38.91333 -121.84313 580 560 570
131 12NO1E26A002M X X DWR 259 25.1 Monitoring 38.86348 -121.82446 490 400 480
153 10NO3E33B011M X X DWR 24.8 23.9 Monitoring | 38.67590 | -121.64463 285 483648 140 280
178 12N01W14M001M X X USBR 47.5 46.0 Irrigation 38.88824 -121.94710 594 428 594
180 12N01W36K002M X X DWR 40.5 39.5 Irrigation 38.84360 | -121.92333 633 110682 301 633
251 10NO1E02Q002M X X YCFC 77.3 76.8 Irrigation 38.73586 -121.82968 235 57-211
405 10NO2E06B001IM X X YCFC 60.7 61.2 Irrigation 38.74962 -121.79326 300
411 12NO1WO05B001M X X DWR 143.9 140.4 Other 38.92376 -121.99583 150
410 10NO2EOSNOO1IM X X YCFC 61.4 61.4 Irrigation 38.72252 -121.76380 490 808
420 10NO2EO3R002M X X YCFC 42.8 41.8 Irrigation 38.73473 -121.72877 83.5
427 12NO1EO3R003M RD 108 32.7 30.6 Monitoring 38.91333 -121.84313 350 330 340
421 11NO2E20K004M X X DWR 53.5 52.5 Domestic 38.78492 -121.77417 232 66696 220 232
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Chronic Lowering of Groundwater Levels Reduction of Groundwater Storage [[] Depletion of Interconnected Surface Water
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South Yolo Management Area- Representative Monitoring Well Construction Information

N o
% o | e "g Refer.ence Ground s g 'g g
-§ 5|7 o S Point Surface '5 z £ e =
YSGA Well § § %’ ? %_ > Monitored | Elevation Elevation Well Use Well Depth | _ g- é r.;._ g *-E
Number [State Well Number 5 % 5 § 2 a by (feet) (feet) Type Latitude Longitude (ft bgs) 2 S & o S 9
122 08NO3E32L00IM | X DWR 28.5 27.5 Irrigation | 38.49378 | -121.67139 420 106444 | 164 | 420
160 06NO3E07MO01IM X X YSGA 18.9 15.8 Irrigation 38.37848 -121.69160 91
428 08NO4E19N001IM X DWR 18.0 17.5 Domestic 38.51620 | -121.58183 260 8625
422 0O8NO3E31N001M X YSGA 33.5 32.5 Other 38.48810 -121.69520 89
423 07NO3E04Q001M X YSGA/DWR 24.5 21.5 Irrigation 38.47570 -121.64660 88
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Description of Well Impact Analysis

There are three components to the well impact analysis included in this appendix. The first is the
spatial component. To better understand the significance of selected minimum thresholds (MTs)
and measurable objectives (MOs), the townships and ranges in the Yolo Subbasin were mapped.
The spatial data is detived from the Public Land Survey System'.

The second component is interpolated depth to water values under measurable objective and
minimum threshold scenarios. This data is calculated from the MOs and MTs for the representative
wells that are identified and described in Table 3-1 of the GSP. An inverse distance weighted
interpolation was done, and the average depth to water under MO and MT conditions was
calculated for each quarter range in each township.

The third component is well construction information for each quarter range. The data on well
construction information comes from the Online System of Well Completion Reports (OSWCR)®.
The data that is included in this analysis are perforation depths and total well depths.

Known Issues

The interpolation of MTs and MOs does not take aquifer properties into account, it is simply an
IDW interpolation. The wells displayed in this appendix are only the wells that are preset in OSWCR
with known total well depths and known perforation intervals. This is not intended to be a definitive
guide, rather a tool to help display the selected MOs and MTs with the context of nearby wells.

! https://gis.data.ca.gov/datasets/2b43d73d12664b73943478741dc5dbf4/explore
2 https://data.ca.gov/dataset/well-completion-reports
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Township, Measurable Minimum

Range, Quarter Objective Threshold

Range (mean DTW, ft) | (mean DTW, ft)
12N 1W1 67.6 129.2
12N 1W2 435 92.0
12N 1W3 46.7 94.7
12N 1W4 435 91.2
12N 1E1 38.0 90.0
12N 1E2 30.6 83.0
12N 1E3 43.5 97.8
12N1E4 37.1 90.9
12N 2E1 36.6 89.7
12N 2E2 37.3 90.4
12N 2E3 37.3 92.4
12N 2E4 36.9 91.6
11N 1W2 45.8 95.7
11N 1E1 56.7 123.1
11N 1E2 47.3 113.6
11N 2E1 35.6 95.5
11N 2E2 35.7 92.1
11N 2E4 344 90.7
11N 2E3 334 103.3
11N 1E4 48.0 116.6
11N 1E3 57.4 120.7
10N 1E2 50.7 119.6
10N 1E1 52.1 98.4
10N 2E1 39.6 111.1
10N 2E2 32.3 84.2
11N 3E3 33.5 86.5
10N 3E1 30.0 83.0
10N 3E3 23.6 81.0
10N 1E3 41.7 82.0
10N 1E4 54.5 117.6
10N 2E3 33.0 79.4
10N 2E4 22.4 58.7
12N 2W2 49.6 96.6
12N 2W4 42.9 84.2
12N 2W1 37.9 72.8
12N 2W3 35.6 67.0
11N 2W2 40.5 78.8
11N 1W1 43.6 89.1




Township, Measurable Minimum

Range, Quarter Objective Threshold
Range (mean DTW, ft) (mean DTW, ft)
11N 1W3 43.5 91.1
11N 1W4 48.4 97.8
10N 1W2 50.7 96.1
10N 1W4 32.6 69.8
10N 1W1 42.5 93.6
10N 1W3 33.8 69.4
11N 2W4 42.2 79.8
10N 2W2 51.3 88.2
10N 2W4 69.6 100.9
10N 2W3 41.3 66.7
10N 2W1 30.4 50.5
11N 2W3 33.9 58.9
11N 2W1 34.0 61.7
12N 3W2 30.8 554
12N 3W4 27.8 48.7
12N 3wW1 254 39.2
12N 3W3 22.8 34.8
11N 3W2 26.4 45.5
11N 3W4 27.1 41.0
11N 3W3 28.3 48.5
11N 3W1 24.1 45.1
10N 3W2 31.8 51.1
10N 3W4 43.5 73.0
11N 3E4 33.1 85.1
10N 3E2 30.6 84.1
10N 3E4 26.5 86.2
9N 3E2 26.9 78.0
9N 3E1 24.4 70.4
9N 3E3 22.0 57.8
9N 3E4 25.9 70.1
9N 2E2 24.0 66.1
9N 2E4 24.3 76.0
9N 2E1 35.7 90.5
9N 2E3 31.4 80.1
8N 2E2 50.1 96.6
8N 2E1 39.8 81.0
8N 2E3 40.8 81.7
8N 2E4 44.5 89.3
8N 3E1 38.2 85.1




Township, Measurable Minimum

Range, Quarter Objective Threshold
Range (mean DTW, ft) (mean DTW, ft)
8N 3E3 35.4 87.4
8N 3E2 30.0 74.8
8N 3E4 31.7 75.7
9N 2W2 48.7 83.4
9N 2W4 384 77.2
9N 1W1 23.8 57.3
9N 1W2 21.9 62.2
9N 1W4 22.7 67.3
9N 1W3 27.9 65.1
9N 1E1 30.9 77.4
9N 1E2 40.5 95.6
9N 1E4 22.3 66.9
9N 1E3 21.0 63.2
8N 1E1 28.5 79.6
8N 1E2 33.7 75.1
8N 1W2 39.5 86.3
8N 1W1 49.7 104.3
8N 2W2 41.7 84.7
8N 1E4 37.0 78.9
8N 1E3 34.7 81.9
8N 1W4 47.0 97.6
8N 1W3 60.8 105.8
8N 2W4 45.1 89.0
9N 4E3 30.9 77.5
9N 4E1 304 79.0
9N 4E4 32.1 79.3
8N 4E1 31.6 77.4
8N 4E2 324 78.7
8N 4E3 32.2 77.2
8N 4E4 32.6 78.2
7N 4E1 32.2 76.3
7N 4E2 32.7 77.7
7N 4E3 32.1 75.6
7N 4E4 32.8 77.2
6N 4E1 31.9 74.9
6N 4E2 32.7 76.8
6N 4E3 32.0 74.8
6N 4E4 32.8 76.6
7N 3E2 30.1 70.0




7N 3E4

30.6 71.8
7N 3E1 31.0 73.2
7N 3E3 28.5 67.3
6N 3E1 18.9 48.8
6N 3E2 29.5 69.7
6N 3E3 23.8 58.8
6N 3E4 29.7 70.1
5N 3E2 30.8 72.2
5N 3E1 28.9 68.3




Township Range 6N 3E - Total Wells (25)

12% Top Perforation Dewatered at MT

0% Bottom Perforation Dewatered at MT
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Township Range 6N 4E - Total Wells (11)
45% Top Perforation Dewatered at MT

36% Bottom Perforation Dewatered at MT
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Township Range 7N 3E - Total Wells (39)

5% Top Perforation Dewatered at MT
3% Bottom Perforation Dewatered at MT
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Township Range 7N 4E - Total Wells (17)
18% Top Perforation Dewatered at MT
6% Bottom Perforation Dewatered at MT
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Township Range 8N 1E - Total Wells (209)

15% Top Perforation Dewatered at MT
1% Bottom Perforation Dewatered at MT
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Township Range 8N 1W - Total Wells (168)

15% Top Perforation Dewatered at MT
1% Bottom Perforation Dewatered at MT
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Township Range 8N 2E - Total Wells (198)
10% Top Perforation Dewatered at MT
0% Bottom Perforation Dewatered at MT
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Township Range 8N 3E - Total Wells (99)

2% Top Perforation Dewatered at MT
1% Bottom Perforation Dewatered at MT
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Township Range 8N 4E - Total Wells (69)
7% Top Perforation Dewatered at MT
1% Bottom Perforation Dewatered at MT
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Depth (bgs)

Township Range 9N 1E - Total Wells (285)
9% Top Perforation Dewatered at MT
4% Bottom Perforation Dewatered at MT
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Township Range 9N 1W - Total Wells (218)

17% Top Perforation Dewatered at MT
6% Bottom Perforation Dewatered at MT
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Depth (bgs)
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Township Range 9N 2E - Total Wells (281)
8% Top Perforation Dewatered at MT
2% Bottom Perforation Dewatered at MT
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Depth (bgs)

S

Township Range 9N 2W - Total Wells (14)
14% Top Perforation Dewatered at MT

0% Bottom Perforation Dewatered at MT
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Township Range 9N 3E - Total Wells (61)

10% Top Perforation Dewatered at MT

7% Bottom Perforation Dewatered at MT
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Depth (bgs)

Township Range 10N 1E - Total Wells (577)
12% Top Perforation Dewatered at MT

6% Bottom Perforation Dewatered at MT
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Depth (bgs)

Township Range 10N 1W - Total Wells (298)
43% Top Perforation Dewatered at MT

17% Bottom Perforation Dewatered at MT
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Depth (bgs)

Township Range 10N 2E - Total Wells (536)
18% Top Perforation Dewatered at MT

10% Bottom Perforation Dewatered at MT
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Township Range 10N 2W - Total Wells (53)

53% Top Perforation Dewatered at MT
29% Bottom Perforation Dewatered at MT
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Township Range 10N 3E - Total Wells (76)

13% Top Perforation Dewatered at MT

1% Bottom Perforation Dewatered at MT
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Township Range 10N 3W - Total Wells (25)

24% Top Perforation Dewatered at MT
8% Bottom Perforation Dewatered at MT
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Township Range 11N 1E - Total Wells (238)

8% Top Perforation Dewatered at MT
2% Bottom Perforation Dewatered at MT
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Township Range 11N 1W - Total Wells (72)
6% Top Perforation Dewatered at MT
1% Bottom Perforation Dewatered at MT
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Township Range 11N 2E - Total Wells (224)

33% Top Perforation Dewatered at MT
14% Bottom Perforation Dewatered at MT
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Township Range 11N 2W - Total Wells (44)

0% Top Perforation Dewatered at MT
0% Bottom Perforation Dewatered at MT
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Depth (bgs)

Township Range 11N 3E - Total Wells (16)
56% Top Perforation Dewatered at MT

0% Bottom Perforation Dewatered at MT
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Township Range 11N 3W - Total Wells (149)

32% Top Perforation Dewatered at MT
10% Bottom Perforation Dewatered at MT
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Depth (bgs)
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Township Range 12N 1E - Total Wells (15)
0% Top Perforation Dewatered at MT
0% Bottom Perforation Dewatered at MT
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Township Range 12N 1W - Total Wells (301)

27% Top Perforation Dewatered at MT
9% Bottom Perforation Dewatered at MT
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20% Top Perforation Dewatered at MT

10% Bottom Perforation Dewatered at MT
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Depth (bgs)

Township Range 12N 2W - Total Wells (31)
0% Top Perforation Dewatered at MT
0% Bottom Perforation Dewatered at MT
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Township Range 12N 3W - Total Wells (76)

4% Top Perforation Dewatered at MT
1% Bottom Perforation Dewatered at MT
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Yolo Subbasin Groundwater Agency

2022 Groundwater Sustainability Plan
Yolo County, CA

Appendix J

Table of Projects and Management Actions

GEI Consultants, Inc. January 2022



Appendix J. Proposed List of Projects and Management Actions - Yolo Subbasin

Expected Benefits
Primary Secondary Estimated Costs
€
£
>5 2 2 |&
s s s =5 |s
Permitting and Timetable for 3} 5 5 SE |§ 2
Regulatory Implementing Timetable / Accural of f S a B g 2 % H Ongoing Potential
Project/MA Cirumstance for | Public Noticing Process YSGA Member Ci Ti for 2 E, 23 2 g_ 2% o | Source(s) of Water, if | Legal Authority | Disadvantaged Management One-time Costs (per Funding
Number |MA Name Implementation Process Requirements Agency Status for Initiation Completion Benefits 5 3 E & E E 5 E i qui Ci ity ? Area Costs year) Source(s)
. YSGA Board
MA 1 Continued and Improved Groundwater Ongoing Meetings & NIA YSGA, Member Ongoing Ongoing Continuous 2022 NIA NIA NIA NIA Yes Yolo Subbasin 8D TBD TBD
Monitoring Program Website Agencies
. . " YSGA Board
maz | Continue coordination efforts with other Ongoing Mestings & NIA YSGA, Member Ongoing Ongoing Continuous 2022 NIA N/A NIA NIA Yes Yolo Subbasin T8D TBD 8D
management and monitoring entities Waebsite Agencies
YSGA Board YSGA, Member
MA 3 Subsidence Monitoring Program Ongoing Meetings & N/A Agéncies Ongoing Ongoing Continuous Ongoing N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
Website
Preparedness through Increased YSGA Board YSGA, Member
MA 4 Groundwater Recharge and Managed Ongoing Meetings & Project Specific A éncies Ongoing Ongoing Continuous Ongoing TBD N/A . Project Dependent Project Dependent Yes Yolo Subbasin TBD TBD TBD
Aquifer Recharge Projects Website 9
YSGA Board YSGA, Member
MA 5 Conjunctive Water Use Program Ongoing Meetings & Project Specific Agéncies Ongoing Ongoing Continuous Ongoing N/A TBD . Project Dependent N/A Yes Yolo Subbasin TBD TBD TBD
Website
Increased outreach and information .
MA 6 sharing of groundwater resources and Upon adoption of Y.SGA Board " N/A YSGA, Mgmber Ongoing 2022-2027 Continuous Continuous N/A N/A . N/A N/A Yes Yolo Subbasin TBD TBD TBD
N N Yolo GSP Meeting & Website Agencies
knowledge within the Yolo Subbasin.
. Drought period
MA7 | Domestic Well Impact Mitigation Program| UPOn @doptionof | YSGABoard | o oy goenife | YSGA Member |\ o started 2022-2027 2027 following project NA N/A NIA NIA Yes Yolo Subbasin 8D TBD T8D
Yolo GSP Meeting & Website Agencies . 9
implementation
YSGA Board YSGA, Member
MA 8 Surface Water Monitoring Program Ongoing Meetings & N/A A éncies Ongoing Ongoing Continuous Continuous N/A N/A N/A N/A No Yolo Subbasin TBD TBD TBD
Website 9
Management Consideration of Grey Areas | Upon adoption of YSGA Board Upon adoption of " .
MA 9 in the Yolo Subbasin Yolo GSP Mesting & Website N/A YSGA Not yet started the Yolo GSP Continuous Continuous N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
Coordination Efforts with Land Use Upon adoption of YSGA Board YSGA, Member Upon adoption of
MA 10 ! it P P! Meetings & N/A Ve Not yet started P P Continuous Continuous N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
Planning Entities Yolo GSP Website Agencies the Yolo GSP
Continued Investigation of subsurface . .
" Upon adoption of YSGA Board Upon adoption of " .
MA 11 geology and aqu\SfLeJLE;oS?nemes in the Yolo Yolo GSP Meetins & Website N/A YSGA Not yet started the Yolo GSP Continuous Continuous N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
Matz | oordnated Responso toMinimum | Upon adoptionof |  YSGABoard | Siteand Project | o BEAOR. |\ | Upen adoptionof | Continuous A NA NA NA Yes Yolo Subbasin 8D 8D 8D
Threshold Exceedances Yolo GSP Meeting & Website Dependent Agyelncies v the Yolo GSP
Identification of Locations Vulnerable to Upon completion of YSGA Board YSGA. Member Immediately
P1 Damage from Subsidence - Catalog of pon comp . Meetings & N/A o Not yet started 2022 2027 following project N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
feasibility analysis. ? Agencies )
Infrastructure Damage Reports Website completion
. YSGA Board Immediately
P2 Groundwater Model Enhancement Upon adoption of Meetings & N/A YSGA, Member Ongoing Ongoing Continuous | following project N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
Program/YSGA Model Improvements Yolo GSP ! Agencies .
Website completion
. " YSGA Board
p3 | WaterResources Information Database | Upon adoptionof | ;oo e NIA YSGA, Member Ongoing Ongoing Continuous Continuous NIA N/A NIA NIA Yes Yolo Subbasin 8D 8D 8D
Project Yolo GSP Website Agencies
. YSGA Board . Immediately
P4 Topographic Mapping (LIDAR Projecty | “PO7 8d0Rtionof |y ciings & NIA YsGA Not yet started | JPOn @doption of TBD following project NIA N/A NIA NIA Yes Yolo Subbasin 8D 8D YSGA/Yolo
Yolo GSP ! the Yolo GSP N County
Website completion
- - Upon completion of -
Additional monitoring wells along . Immediately
P5 ephemeral streams, interconnected fea5|b||!|y. and Y.SGA Board " Project Specific YSGA, Mgmber Not yet started 2022-2027 Continuous following project N/A N/A N/A N/A No Yolo Subbasin TBD TBD TBD
. permitting Meeting & Website Agencies N
surface water bodies, and near GDEs. N completion
requirements
Upon completion of Immediately
pe | Vegetative and aquatic surveys in related | - feasibilty and YSGABoard | b et Specific | YOOA Member | oy et started 20222027 Continuous | following project NIA N/A N/A NIA No Yolo Subbasin TBD TBD 8D
to groundwater dependent ecosystems permitting Meeting & Website Agencies completion
requirements P
" . . Immediately
P7 AEM Flights to improve subsurface | Upon completion of |~ YSGA Board NIA YSGA Not yet started 8D TBD following project NA NIA NIA NIA Yes Yolo Subbasin 8D 8D 8D
geology data feasibility analysis. | Meeting & Website completion




Expected Ben
Primary Secondary Estimated Costs
-
c
£
°
28 g 2z |8
Permitting and Timetable for ] Eg SE [£3 3
Regulatory Implementing Timetable / Accural of a5 a 5 gg |= H Ongoing Potential
Project/MA Cirumstance for | Public Noticing Process YSGA Member Ci Til for E S, E 3 E g_ Q % '© | Source(s) of Water, if | Legal Authority | Di: One-time Costs (per Funding
Number |[MA Name Implementation Process Requirements Agency Status for Initiation Completion Benefits £ 3 's“ & E £ § u£ E i qui Ci ity? Area Costs year) Source(s)
Upon completion of
P8 Abandoned Well Incentive Program fea5|b||!|y_ and Y,SGA Board " Project Specific YSGA Ongoing Ongoing Continuous Continuous N/A N/A . N/A N/A Yes Yolo Subbasin TBD TBD TBD
permitting Meeting & Website
requirements
Modernization Project: Integrated . YSGA Board . " " . . Upon project . : T
P9 Precision Water Management Ongoing Meeting & Website Project Specific YCFCWCD Ongoing Ongoing Continuous completion N/A N/A N/A N/A No Yolo Subbasin BD TBD YCFCWCD
Upon completion of
Exchanges between CVP or SWP feasibility and YSGA Board . " " Sites Reservoir, CVP, .
P10 system and Cache Creek System permitting Mesting & Website Project Specific YSGA Not yet started TBD Continuous Continuous TBD N/A . and SWP TBD Yes Yolo Subbasin TBD TBD TBD
requirements
P11 Flood Monitoring Network Project Ongoing YSGA Board N/A YCFCWCD Ongoing Ongoing Ongoing Upon project N/A N/A N/A N/A Yes Yolo Subbasin TBD TBD TBD
Meeting & Website completion
Yolo County Drains and Sloughs - . YSGA Board N . Upon project .
P12 Governance and Maintenance Study Ongoing Mesting & Website N/A Yolo County Ongoing Ongoing Ongoing completion N/A N/A N/A N/A Yes Yolo Subbasin $150,000 TBD TBD
Zamora area winter recharge from Cache Up(f):a(s:i[t);mfl?:c? o YSGA Board Dependent on Wet year followin, ARP, DWR,
P13 . charg "ty Meetings & TBD YCFCWCD Not yet started P . TBD LY 'ng 2,000 AF/year N/A Cache Creek TBD Yes North Yolo $1,172,160 TBD SWRCB,
Creek via China Slough permitting ! feasibility analysis project completion
N Website YCFCWCD
requirements
Upon completion of YSGA Board
p14 | Dunnigan Hills Winter Runoff Capture for | - feasibility and Meetings & TBD YCFCWCD Not yet started Dependent on TBD Wet year following TBD N/A Dunnigan Hills runoff TBD Yes North Yolo TBD TBD TBD
Recharge permitting Website feasibility analysis project completion
requirements
Winter Diversions from Tehama-Colusa Up?enagi%r;ilplea‘:?c;] o YSGA Board Dependent on Wet year followin
P15 3 ity Meetings & TBD YCFCWCD Not yet started pe TBD 1Y ing TBD N/A Tehama Colusa Canal TBD Yes North Yolo TBD TBD TBD
Canal permitting Website feasibility analysis project completion
requirements
Upon completion of YSGA Board
P16 Bird Creek surface water storage feasibility and Meetings & TBD DWD/RD Not yet started Dependent on TBD After completion | 160TAF Total N/A Bird Creek, Dunnigan TBD Yes North Yolo TBD TBD TBD
permitting Website 108/YSGA feasibility analysis of project Storage Hills watershed
requirements
Bird Creek, Oat Creek, Buckeye Creek , Up?ena(s;i(i’;;irlez:i:c;] o YSGA Board DWD/RD Dependent on Wet year followin Bird Creek, Oat Creek,
P17 2047 Canal groundwater recharge 4 Meetings & TBD Not yet started per TBD Ly ing TBD N/A ’ . TBD Yes North Yolo TBD TBD TBD
N permitting ! 108/YSGA feasibility analysis project completion Buckeye Creek
infrastructure improvements N Website
requirements
Up?e"aifé"iﬂf Ii:lr:); ' vsea Boarg DWD/RD Dependent on After completion DOT, DWR
P18 Hardwood Subdivision Recharge y Meetings & TBD Not yet started pe TBD P TBD N/A Local runoff TBD Yes North Yolo TBD TBD - ’
permitting Website 108/YSGA feasibility analysis of project NRCS
requirements
Up?:a(s:ﬁnwi:)le::; o YSGA Board DWD/RD Dependent on After completion
P19 Schaad Ranch/Buckeye Creek Recharge 'ty Meetings & TBD Not yet started pe TBD e TBD N/A Buckeye Creek/ TBD Yes North Yolo TBD TBD TBD
permitting Website 108/YSGA feasibility analysis of project
requirements
Upon completion of YSGA Board Upon completion
P20 Trickle flow to ephemeral streams feasibility and Mestings & TBD RD 108 Not yet started of feasibility TBD Wet year following T8D N/A Tehama Colusa Canal TBD Yes North Yolo ~sgo00 |316-8100per|  gp4og
permitting ! 5 project completion . . Acre-foot
N Website analysis
requirements
Upon completion of YSGA Board Upon completion
P21 Extension of Tehama Colusa Canal feasibility and Meetings & TBD YSGA, DWD, RD |\ vot starteq | Of feasibility and TBD Wet year following TBD N/A . Tehama Colusa Canal TBD Yes North Yolo TBD TBD TBD
permitting Website 108 permitting project completion
requirements requirements
recharC Z?ézrr}zg‘;ewli\le{%gr\:‘: wzlxel;nsion Up?:a;:icl;ri“:) Iee:l:(;‘ o YSGA Board L;??e”a:i‘;;i?if Iee::'?; Wet year followin 2047, 215, Sites
P22 9 Y "y Mestings & TBD YSGA, DWD Not yet started Y TBD Ly ing TBD N/A Reservoir, excess winter TBD Yes North Yolo TBD TBD TBD
to the area around Zamora (Placeholder permitting ? permitting project completion .
. Website flows
for WGIM) requirements requirements
Upon completion of . "
" . o YSGA Board Upon identification " ~$1,000,000
P23 Additional Extensometers in North Yolo feaslbllltyl and Mestings & TBD DWD/RD Not yet started of funding TBD After comlpletlon N/A N/A N/A TBD Yes North Yolo per $20-40k per 18D
MA permitting ! 108/YSGA of project year
. Website sources. Extensometer
requirements
Add real time static level monitoring YSGA Board
P24 equipment to Washington Street well in Ongoing Meetings & Completed YCFCWCDICache | -\ vof started Upon GSP 2023 2023 N/A N/A N/A TBD Yes North Yolo ~ $3,500 $500 Yolo County,
! ville CSD Adoption CSA
Yolo Website
Add real time static level monitoring YSGA Board
P25 equipment to Ridgecut well in Knights Ongoing Meetings & Completed YCFCWCDIKLGS | \of et started Upon GSP 2023 2023 N/A N/A N/A TBD Yes North Yolo ~ $3,500 $500 Yolo County,
. ! D Adoption KLCSA
Landing Website
Upon completion of .
" . o YSGA Board Upon completion Federal
P26 Sites West Sac. Valley Water Filtration | feasibility and Meetings & TBD YSGA Not yet started of feasibility 2030 2030 25,000 AF N/A Sites Reservoir TBD Yes TBD $400,000,000 TBD Infrastructure
System permitting - . "
N Website analysis Funding
requirements
Sutter Buttes and Willows Fault Arsenic Up?:a(s:i%r;]ifli:lno; o YSGA Board Upon GSP Immediately after
P27 ity Meetings & N/A YSGA Not yet started P N TBD Y N/A N/A N/A TBD Yes TBD $1,000,000 TBD DWR
and Saltwater Study permitting Website Adoption completion .
requirements
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Up?e"agﬁ;ilni:ﬂe;:; of YSGA Board Irrigation season
P28 Forbes Ranch Regulating Pond em]itzn Meetings and TBD YCFCWCD Not yet started TBD TBD after project TBD N/A Cache Creek/stormwater TBD No Central Yolo $700,000 $50,000 YCFCWCD
P N 9 Website completion
requirements
Upon completion of
. P YSGA Board N 10,000 AF average P
P29 West Adams Canal Renovation and feasibility and Meetings and TBD YCFCWCD Not yet started TBD TBD Wet year following TBD annual reduction in o | Cache Creek via Distriot TBD No Central Yolo | $15.671,929 | Unknown | YCFCwCD
China Slough Rehabilitation. permitting " project completion Canals
. Website GW demand
requirements
Upon completion of -
feasibility and YSGA Board Irrigation season
P30 Diaz in-line reservoir e Meetings and TBD YCFCWCD Not yet started TBD TBD after project TBD N/A . Clover Canal TBD No Central Yolo TBD TBD TBD
permitting . )
N Website completion
requirements
Upon completion of YSGA Board Irrigation season
P31 Magnolia Canal Loss Reduction and feasibility and Meetings and TBD YCFCWCDITeiche | Undergoing pre- TBD 8D after project 200 - 800 AF N/A . Magnolia Canal TBD No Central Yolo | 1.95-2.35 MM TBD Teichert
Extension Project permitting " rt feasibility analysis ’
N Website completion
requirements
Upon completion of YSGA Board Irrigation season
P32 Demand Delivery on Yolo Central and feasibility and Meetings and TBD YCFCWCD Undergaing pre- TBD TBD after project TBD N/A o |YoloCentral and Pleasant TBD No Central Yolo TBD TBD TBD
Pleasant Prairie Canals permitting " feasibility analysis 9 Prarie
N Website completion
requirements
. . Upon completion of
North of Winters multi-use, stormwater, - YSGA Board " . .
P33 and water storage pond, Winters North | (€2sioiity and Meetings and TBD YCFCWCDICity of |\ vo started TBD TBD Wet year following TBD TBD D . Cache Creek, Winters TBD No Central Yolo TBD TBD TBD
" permitting " Winters project completion Canal
Area Stormwater Pond . Website
requirements
Upon completion of
. - YSGA Board
P34 West Winters Aquifer Storage and feasibility and Meetings and TBD City of Winters | Not yet started TBD TBD TBD TBD TBD . Putah Creek TBD No Central Yolo TBD TBD TBD
Recovery well field permitting Website
requirements
Development of Surface Water Source Up?;(s;ﬁ)?ri:) Iee:::;‘ o YSGA Board
P35 P N . "y Meetings and TBD City of Winters Not yet started TBD TBD TBD TBD TBD . . Putah Creek TBD No Central Yolo TBD TBD TBD
for the City of Winters permitting Website
requirements
" " YSGA Board " .
P 36 City of Davis - Aquifer Storage and Ongoing Meetings and TBD City of Davis Pilot testing Ongoing Ongoing Ongoing TBD N/A . Sac River TBD Yes Central Yolo TBD TBD TBD
Recovery (ASR) Website underway
Upon completion of
Upstream Flow Management to Prevent . YSGA Board . N Lamb Valley,
P37 | Madison Flooding and to Facilitate Gw |  easiPility and Meetings and TBD YCFCWCDMadiso| oy ve started TBD TBD Wet year following TBD N/A . Cottonwood, S. Fork TBD No Central Yolo TBD TBD TBD
permitting y n CSD project completion .
Recharge . Website Willow Slough
requirements
Upon completion of YSGA Board
P38 Madison Farmer Field Stormwater feasibility and Meetings and TBD Madison CSD Undergoing pre- TBD TBD Wet year following TBD N/A Runoff TBD No Central Yolo $100,000 - TBD TBD
Capture and Groundwater Recharge permitting Website feasibility analysis project completion $400,000
requirements
City of Davis -Site Survey for Hardscape Up?:a(s:i%';iz)lezino; o YSGA Board Immediately after
P39 Y ‘ Y P ity Meetings and TBD Davis Not yet started TBD TBD Y TBD N/A Precipitation TBD Yes Central Yolo $40,000 $0 City of Davis
Conversion to Pervious Pavement permitting Website completion
requirements
Up?:a:itlmrle::; o YSGA Board Immediately after
P40 City of Davis - West Area Pond Redesign ty Meetings and TBD Davis Not yet started TBD TBD Y TBD N/A Precipitation TBD Yes Central Yolo $100,000 TBD City of Davis
permitting Website completion
requirements
YSGA Board " . . . . .
. . City of Davis, City Effects being . . " Funding Funding Funding
P41 Sac River Water to Davis/W oodland Ongoing Me\:evl:sssilznd TBD of Woodland Implemented studied Ongoing Ongoing 40,000 AF/year N/A Sac River TBD Yes Central Yolo Secured Secured secured
YSGA Board 2,000 gpm durin City of
P42 City of Woodland - Well 31 ASR Project Ongoing Meetings and Completed City of Woodland Pre-design Ongoing 2027 Ongoing " in?epction 9 N/A Treated surface water TBD Yes Central Yolo $6,250,000 TBD Wooziland
Website
YSGA Board Options Bein,
P43 City of DavisLeak Detection Survey Ongoing Meetings and TBD City of Davis pEprofed 9 Ongoing Ongoing Ongoing N/A N/A . N/A N/A Yes Central Yolo $150,000 TBD TBD
Website
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YSGA Board
Woodland Recycled Water Utility . Meetings and " . Immediately after
P44 Expansion Project (Phase Il) Ongoing Website, City of TBD City of Woodland Ongoing Ongoing TBD completion 110 acre-feet/year N/A WPCF effluent TBD Yes Central Yolo $2,500,000 TBD TBD
Woodland Website
P45 Woodland Recycled Water Utiltty Ongoing City of Woodiand TBD City of Woodland Ongoing Ongoing TBD Immediately after | 7 0 teetiyear N/A WPCF effluent TBD Yes Central Yolo $925,000 8D T8D
Expansion Project (Phase IIl) Website completion
City of Davis -Recycled Water Pum) City of Davis Construction City of Davis Wastewater
P46 Y o P Ongoing y orD TBD City of Davis planned for Fall 2022 2022 2023 - future TBD TBD . Y TBD Yes Central Yolo $1,800,000 TBD TBD
Station Website Treatment Plant
2021 or early 2022
Up?;gﬁswzi:; o YCFCWCD Board Wet year followin
P47 YCFCWCD Winter Recharge ty Meetings and TBD YCFCWCD Ongoing Ongoing Ongoing 1Y ing 0-30,000 AF/year N/A . Cache Creek System TBD Yes Central Yolo $3,000,000 TBD YCFCWCD
permitting Website project completion
requirements
City of Winters Recycled Water . y y . N . Currently " . Funding Funding Funding
P48 Utihzation Ongoing City of Winters Completed City of Winters Ongoing Ongoing Ongoing Acoruing 250 AF/year N/A City of Winters WWTF N/A No Central Yolo Secured Secured sooured
Up?enazﬁ)?riz)le::g of YSGA Board Irrigation season
P49 Citrona Ditch Pressurization Project "y Meetings and TBD YCFCWCD Not yet started TBD TBD after project TBD N/A . Citrona Ditch TBD No Central Yolo TBD TBD TBD
permitting , 9
N Website completion
requirements
Upon adoption of YSGA Board Immediately after
P 50 RD 2035 - Groundwater Studies P P Meetings and TBD RD 2035 Ongoing Ongoing Ongoing Y N/A N/A N/A N/A No Central Yolo TBD TBD TBD
Yolo GSP Website completion
. YSGA Board . .
P51 RD 2035 - Floodway Corridor Project | UPOn adoption of 10 o and TBD RD 2035 Not yet started | UPON adoption of 8D Immediately after NIA N/A N/A NIA No Central Yolo 8D TBD T8D
Yolo GSP Website Yolo GSP completion
. YSGA Board i i
P52 RD 2035 - Conjunctive Use Study | UPOn adoption of |0 o6 and TBD RD 2035 Not yet started | UPOn @doption of TBD Immediately after NIA N/A NIA NIA No Central Yolo 8D TBD TBD
Yolo GSP Website Yolo GSP completion
- YSGA Board
P53 Water Hexavalent Chror_nlum (Cr6) Ongoing Meetings and TBD City of Winters Ongoing Ongoing Ongoing Ongoing N/A N/A . Groundwater, Putah TBD No Central Yolo $6 - 8,000,000 TBD TBD
Compliance Project Website Creek
. YSGA Board
P 54 UC Davis Arboretum Waterway Wetland Ongoing Meetings and TBD UC Davis Ongoing Ongoing Ongoing Ongoing N/A N/A . Stormwater Discharge TBD Yes Central Yolo $4,000,000 TBD TBD
Restoration and Enhancement Website
City of Woodland - North Regional Pond YSGA Board Wet season after South Canal and Gibson Fundin:
P55 Y reg Ongoing Meetings and TBD Woodland Completed Completed 2022 N N/A N/A TBD Yes Central Yolo $8,000,000 $100,000 9
and Pump Station Website completion Channel secured
Improved hydrologic flows, increased | 051 aqoption of | YSGA Board Capay Valle Upon adoption of Up to 50% $o0000, NRCS EQIP
P 56 runoff retention, and improved watershed P P! - " TBD pay Y Not yet started P P End 2022 2022-2040 increase in precip N/A . Cache Creek/Precipitation TBD No Capay Valley Lo TBD N
X Yolo GSP Meeting & Website Vision . $50,000/mile on funds, CalFire
health in the Capay Valley retention N .
tributaries
Enhanced water infiltration via grazing .
P57 management and crop production | UPOn adoptionof | YSGA Board TBD Capay Valley Not yet started 2022 2026-2040 2027-2040 20,000 TBD . Precipitation TBD No Capay Valley TBD 8D CA Healthy
. Yolo GSP Meeting & Website Regeneration gallons/acre Soils funding
practices in the Capay Valley
Oak woodland, riparian, and chaparral Upon adoption of YSGA Board Capay Valley
P58 A : - " TBD Vision with Cache Not yet started 2022 2027-2040 2028-2040 TBD N/A . N/A TBD No Capay Valley TBD TBD TBD
restoration in the Capay Valley Yolo GSP Meeting & Website
Creek Conservancy
Establish an equipment and knowledge | Upon adoption of YSGA Board Capay Valley Upon adoption of . .
P59 hub in the Capay Valley Yolo GSP Meeting & Website N/A Regeneration Not yet started Ongoing Ongoing TBD N/A . . N/A N/A No Capay Valley TBD TBD TBD
Upon completion of
P60 Rumsey and Guinda Ditch Winter feasibility and YSGA Board TBD YCFCWCD Not yet started |, DoPendent on TBD Wet year following| 5 1 s ear N/A Cache Creek TBD No Capay Valley TBD TBD YCFCWeD
Recharge permitting Meeting & Website feasibility analysis project completion
requirements
. " - Upon completion of
Guinda Ditch summer irrigation and P N
P61 | pipelines from Cache Creek to other side |  o2SiPility and YSGA Board TBD YCFCWCD Not yet started |, Dopendent on TBD Wet year following| 5 ) AR jyear N/A Cache Creek TBD No Capay Valley TBD TBD YCFCweD
of HWY 16 permitting Meeting & Website feasibility analysis project completion
requirements
Yocha Dehe Wintun Nation - expansion of Up?:agict,:l}z)lee::'?; o YSGA Board Yocha Dehe Undergoing pre- Irrigation season
P62 on - eXp: "y Meetings and TBD Wintun Nation, dergoing pre- TBD TBD after project TBD TBD . Cache Creek TBD No Capay Valley TBD TBD TBD
Surface Water Diversion permitting " feasibility analysis )
N Website YCFCWCD completion
requirements
. . Upon completion of
Improve Subsidence data collection and L .
i feasibility and YSGA Board Upon adoption of . .
P63 analysis in the Cap:rye\a/alley management permitting Meeting & Website TBD YSGA Not yet started &SP Ongoing Ongoing N/A N/A N/A N/A No Capay Valley TBD TBD TBD
requirements
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Upon completion of
Incorporation of Capay IGSM into the feasibility, YSGA Board
P64 securement of N " N/A YSGA Not yet started 2022-2027 2027 2027-Future N/A N/A N/A N/A No Capay Valley TBD TBD TBD
YSGA Model Meeting & Website
funds, and cost-
benefit analysis.
Up?e”a;‘l’)’;‘lf"ea“r:’(;‘ 1 Yolo GSA Board
P65 Yolo Bypass Conservation Projects permnﬁ"g Meetings & TBD Yolo County Ongoing Ongoing Ongoing Ongoing TBD TBD N/A TBD No South Yolo TBD TBD TBD
requirements Website
Upon completion of
. - Yolo GSA Board .
P66 Revisions to the YSGA Model for Urban | - feasibility and Meetings & TBD YSGA Not Yet Started 2022 2022-2027 After project N/A N/A N/A N/A No South Yolo TBD TBD TBD
Groundwater usage in the South Yolo MA permitting Website completion
requirements
Methylmercury Impacts analyses for the Up?:a:mflifg o Yolo GSA Board Undergoing pre- Dependent on After Completion
P67 Y Y mp ys ny Meetings & TBD Yolo County cergoing pre- pe! Ongoing o N/A N/A o N/A N/A No South Yolo $100,000 TBD Yolo Gounty
Yolo Bypass permitting Website feasibility analysis | feasibility analysis of Analyses
requirements
Upon completion of [ Yolo GSA Board
West Sacramento Well Improvements e " ” . " West Sac,
P68 that may Include Aquifer Storageand |  eesioility and Meetings & CEQA City of West | Undergaing pre- 2021 2024 2024 500-1000 AFY N/A . o |Cityof West Sacramento | West Sac and Yes South Yolo T8D TBD State, and
permitting Website; City Sacramento feasibility analysis CVP Contract USBR
Recovery N " USBR
requirements Council process
Upon completion of [ Yolo GSA Board West Sac,
P 69 West Sacramento and City of f%SIbI|!|y. and Meel!ngs & CEQA City of West Un(.ielrlgomg prej 2021 2024 2024 500-5000 AFY N/A . City of Sacramento Water| West Sac, City of Yes South Yolo TBD TBD State, and
Sacramento Intertie permitting Website; City Sacramento feasibility analysis Assets Sac, USBR USBR
requirements Council process
Dry well groundwater recharge on Up?;(s‘:i[l))rilri:) Iea‘:'?; o Yolo GSA Board WatSeorls{;ganand Wet year followin,
P70 ry wefl groundwa 9 "y Meetings & TBD ons Not yet started TBD TBD Y "9 TBD N/A TBD N/A Yes Dunnigan Hills TBD TBD TBD
California Olive Ranch permitting ! LLC/California project completion
. Website
requirements Olive Ranch
Projects to improve understanding of Upon completion of
surface water/groundwater interaction pfeasibili:) and Yolo GSA Board Upon adoption of
P71 around Oat Creek and Buckeye "y Meetings & TBD YSGA Not yet started P P TBD Continuous N/A N/A N/A N/A Yes Dunnigan Hills TBD TBD TBD
N permitting ? GSP
Creek/others in Dunnigan/North Yolo N Website
requirements
areas.
Upon completion of
Additional groundwater monitoring wells pfeasibilii)y and Yolo GSA Board Upon adoption of
P72 N 5 N " Meetings & TBD YSGA Not yet started TBD Continuous N/A N/A N/A N/A Yes Dunnigan Hills TBD TBD TBD
in the Dunnigan Hills MA permitting Website GSP
requirements
Up?ena(s:i(l))';irlea“:c;] o Yolo GSA Board Upon adoption of Wet year followin
P73 O'Halloran off-stream reservoir site Y Meetings & TBD YCFCWCD Not yet started P P TBD LY ing N/A N/A Cache Creek System TBD Yes Dunnigan Hills TBD TBD TBD
permitting Website project completion
requirements
Additional groundwater monitoring wells | Upon adoption of Yolo GSA Board
P74 9 9 P P Meetings & TBD YSGA Not yet started 2022 Continuous Ongoing N/A N/A N/A N/A No Clarksburg TBD TBD TBD
in the Clarksburg MA Yolo GSP Website
Reclamation District 999 - Elk Slough Up‘f’;gﬁ;“f'ea":é‘ ol Yolo GSA Board Underaoing ore. | Unon adoption of Following ororect
P75 Groundwater Quality Improvement and "y Meetings & TBD RD 999 dergoing pre- | Up P TBD g proj N/A N/A o Elk Slough TBD No Clarksburg TBD TBD TBD
. permitting ! feasibility analysis completion
Flood Protection Project N Website
requirements
Up?:a(szi%ri?‘i:)lea"r?; o Yolo GSA Board Undergoing pre- | Upon adoption of Wet year followin
P76 Boards In Program ity Mestings & TBD RD 108/DWD dergoing pre- | Up P TBD Ly ing N/A N/A Precipitation TBD No North Yolo TBD TBD TBD
permitting Website feasibility analysis project completion
requirements
Cover cropping, rangeland improvements, . Yolo GSA Board N -
P77 and other agricultural practices to improve Upon adoption of Meetings & TBD YSGA Ongoing Ongoing Continuous Wgt year follow!ng N/A N/A Precipitation, Sf”a“’ N/A Yes Yolo Subbasin TBD TBD TBD
Yolo GSP ? project completion water supplies
groundwater recharge Website
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