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APPENDIX D. STREAM CORRIDOR INVENTORY AND EVALUATION SYSTEM

1.0 INTRODUCTION

The stream corridor inventory and evaluation system (SCIES) is an indexing system
developed to measure the values to fish and wildlife of the various conditions found in stream
corridors. These values are rated from O to 100 and provide an index of habitat suitability.
The information can be used to understand the needs of species and the trade-offs associated
with altering flow in streams. Since different species (and different life stages of the same
species) have different habitat requirements, optimal conditions for one species or life stage
may be sub-optimal for another. To optimize habitat and temperature conditions for several
species of fish, trade-offs have to be made. Several flow scenarios have been proposed to
manage the Lower Mokelumne River fishery (Table D.1).

When applied to the LMRMP, SCIES can be used to compare a range of scenarios for
chinook salmon and steelhead trout. Habitat and temperature conditions are both affected by
flow and, consequently, are critical considerations. To understand the influence of flow on
the stream and its inhabitants, complex models such as the Instream Flow Incremental
Methodology (IFIM) and Stream Network Temperature Model (SNTEMP) are used. SCIES
is used to compare the results of these complex models with respect to habitat values for
different species and life stages. These values can then be synthesized across the species and
their life stages to compare different management options. Trade-offs between species and
life stages are explicit.

Not all areas within a stream provide suitable fish habitat. For example, some areas may be
too deep or shallow, too slow or too swift. Ideal conditions for one species are rarely ideal
for others. Ideal conditions for one life stage may not be suitable for another. To quantify
areas of usable habitat for different species of fish, fisheries biologists have developed a
measure called weighted usable area (WUA) which represents the number of square feet of
suitable habitat per linear foot of stream. WUA is calculated by application of the IFIM.
WUA is determined by factors such as water velocity, depth, and substrate conditions.

Similarly, temperature is critical to fish. Even small variations in temperature can represent
the difference between a suitable and unsuitable environment. Fish need temperatures within
a limited range to survive. For chinook salmon, this range extends from near freezing to
about 24° C (75° F) for juvenile fish. Within this range, a more limited range is optimal for
growth and survival. Optimal temperature ranges vary according to life stage.

SCIES represents habitat (WUA) and temperature conditions on a scale from 0 to 100.
Values are scored according to their importance to the species. High scores, up to 100, are
given to optimum temperature conditions and maximum WUA; low scores, starting from
zero, are given to temperature and WUA conditions that are within the required range but
less than optimum. Conditions incompatible with the long term survival of the fish are
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scored at 0. To arrive at an overall score for a species, scores for individual life stages are
combined (each life stage may be given a different weight). Also, scores for several species
can be combined to give an overall value for the stream. This overall value is the measure by
which different management alternatives are compared. Realistically, the minimum score in
any life stage of one species represents the minimum overall stream score since the success
of the species may be regulated by this limiting condition.

Figure D-1 is a diagram of how temperature and habitat values are combined in the SCIES
model to give an overall value for chinook salmon. In this example, five life stages are
evaluated: adult migration, spawning, fry rearing, juvenile rearing, and smolt migration.
Habitat values were calculated for a flow of 100 cfs using curves relating temperature and
WUA to flow and scores were calculated (this step is described in more detail below).

In this example, only temperature is an important factor during both migratory life stages.
Depth and velocity are probably also important, but there were no flow/habitat relationships
available for migration.

A score is generated for each life-stage by combining the temperature and habitat scores. In
this case the scores were combined multiplicatively. This is because conditions with optimal
temperature but suboptimal physical habitat features are still more valuable than conditions
with suboptimal values for both.

Finally, the minimum life-stage score is selected to represent conditions for the species at
that flow. In this case, smolt migration is the lowest scoring life-stage. Even if all other
conditions are optimal, the population may be regulated by the difficulty smolts have
emigrating from the river.
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2.0 SCIES AND THE FISHERIES MANAGEMENT PLAN IN DETAIL

The SCIES analysis used flow and habitat relationships generated by CDFG. The
relationship between habitat and flow for each species and its life stages were taken from the
CDFG Plan (CDFG 1991). Areas of suitable habitat (WUA) were calculated for spawning,
juvenile, and fry life stages. The SCIES scores were derived by simply converting these
figures into percentages of the maximum suitable habitat given the flow. For instance, a flow
that yields 50 percent of the maximum observed habitat (for that life stage and river reach)
gives a score of 50 percent. Figure D-2 and Table D.2 show the relationship between
suitable habitat for chinook salmon spawning, juveniles, and fry versus flow. For each flow
in Figure D-2 and Table D.2, a separate WUA and SCIES score can be read from the graph
for each of the three life stages.

Flow also affects water temperature. The relationship between flow and water temperature at
different points in the Lower Mokelumne River was developed using the USFWS’s SNTEMP
model. Table D.3 gives the results of this model. For any level of flow, river temperatures
are calculated during each two-week time period. Temperatures are calculated at several
locations (nodes) between Camanche Dam and the Cosumnes River. Mackville Road was
assumed to represent the downstream limit of spawning; Elliott Road represented the
downstream limit for fry and juvenile rearing; temperature at Bruella Road was used to
represent conditions for smolts migrating out of Camanche Reach; and temperature at Ray
Road was used to represent conditions for smolts migrating out of the Woodbridge reach.
The temperatures were then scored for in-migration, spawning, fry, juveniles, and
out-migration.

Scoring curves were generated from temperature tolerance relationships. Temperature
tolerance information for each species and life stage was taken from the published scientific
literature. Figure D-3 and Table D.4 show the temperature scoring curves for three life
stages of chinook salmon. Below 18° C (65° F), juvenile fish grow and survive well. As
the temperature increases, the juveniles become stressed and at 24° C (75° F), approximately
50 percent will die if the temperature is maintained for more than 96 hours. For juvenile
chinook salmon SCIES scores, all river temperatures below 18° C receive a score of 100
percent and all river temperatures above 24° C receive a O percent.

This process was applied to each life stage of chinook salmon and steelhead trout to establish
SCIES scores for each flow scenario in each reach of the Mokelumne River and for each
month of the year. The temperature score is multiplied by the habitat score to give a
combined score for each life stage. Table D.5 contains the output generated by SCIES.

The flow scenario evaluated is shown by monthly discharge values (cfs) in the shaded area of
Table D.5. Discharge is different for the Camanche Reach (Camanche Dam to Lake Lodi)
and the Woodbridge reach (Woodbridge Dam to the Cosumnes River). All five life-stages of
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chinook salmon and steelhead occur in the Camanche Reach while only adult in-migration
and smolt out-migration occur in the Woodbridge reach.

Combined temperature and WUA scores are shown for each life-stage in the months when
that life-stage occurs in the Mokelumne River. The average score for each life-stage is
shown in the far right hand column. The life-stage averages are useful as they provide a
means of analyzing the overall effect of a flow scenario on a particular life stage of a
species. The life-stage average score is a weighted average. The weights are determined by
the importance (abundance) of each month to that life-stage. Weighting factors for each
month and life-stage are shown in Table D.6.

Since most of the flow scenarios specify different flow requirements depending on runoff
year type (i.e, dry, normal, wet) SCIES tables were calculated for each year type. Flow
management scenarios were ultimately evaluated by combining the year type scores into an
overall score. Scores for each year type were combined by weighting each year type score
by its frequency of occurrence. A summary of overall scores is provided in Table D.7.
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Table D.1.

Input flow scenarios.

] ALTERNATIVE }| YEARTYPE | REACIT]| AN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
TIME PERIODS========== T2 3 s s e 7 s ofoInfuelivsfulsfesfufujouofolalnsfu
Dry Ci h 2751 2751 2501 2501 275] 275] 350] 400] 600 800 275] 275]| 300)] 300) 250 250] 250 | 250 125) 350] 375| 250) 275| 275
Woodbridge] 200} 200} 200§ 200f 200 200 200§ 250] 375| 375 25 25 25 25 25 25 75 75 50| 275{ 300¢ 200 _ 2001 200
CDFG Normal Camanche 75| 375] 350 350 | 425 425 550 | 5501 750 | 8501 625] 625§ 600f 600)] 475} 475] 350} 350 625) 775 575| 350 | 375 ars
Woodbridge | 300 | 300 | 300 | 00| 350| 350 | 400 400| 450 | 550] 800 500 150 150 100 100] 100 100 | 475 e25] 525 300 300 300
Wet C h 425 ) 425 400)] 400 475} 475 600f 600¢ 750 | 750§ 875 875§ 7501 750 | 875 €75] 550 550) €75) 725) 625§ 400 425) 425
Woodbridge ] 3503 350 350] 350 | 400 400§ 450 450 | 450 450 | 4751 475] 300| 300f 300)] 300f 300] 300 525 575] 575| 350] 3s0]| 350
Critical Camanche 125| 125§ 100] 100§ 125) 125 175} 175{ 225| 225} 300] 300] 300}) 300] 250 250] 175] 175{ 100| 125} 250| 250| 275§ 125
Woodbridge 50 50 50 50 50 50 25 25 25 25 25 25 25 25 25 25 25 25 25 50] 200§ 200{ 200 50
Dry ] (¢ hy 200| 200] 200] 200] 200}) 200§ 250 300] 500} 600§ 300} 300| 300| 300| 250§ 250 175 175] 100)] 375} 850| 650 | 625 | 200
ESCAPEMENT Woodbridge| 125] 125} 1501 150§ 1251 125] 100] 150} 300] 400 25 25 25 25 25 25 25 25 25] 300) 6800)] 600§ 550 125
N '] C h 300f 300] 200] 200] 200f 200] 250] 300] 600 ) 700| 900} 00| 475| 475| 400] 400) 275| 275] 150 450f 650| 650 | €25 | 300
Woodbridge] 225 | 22571 150 ] 150{ 1251 125| 100} 150¢ 300| 400§ 500| 500 25 25 25 25 25 25 25) 300 ) 600 ) 600) 550] 225
Wet C. hy 300¢ 300f 250§ 250 275 275] 250§ 300| 600§ 700] SO0 ] 00| 475| 475} 400 | 400§ 275]| 275} 150| 450} 650f 650 625§ 300
Woodbridge] 225]| 225 200] 200] 200] 200} 100} 150§ 300| 400| 500} 500 25 25 25 25 25 25 251 300] 600] 800) 550) 225
Critical C h 125] 125] 100] 100} 125 125] 175] 175 225 225] 300] 300} 300| 300f 250 | 250} 175 175 100f t00] 150} 150§ 175} 125
Woodbridge 50 50 50 50 50 50 25 25 25 25 25 25 25 25 25 25 25 25 25 251 100t 100| 100 50
ey C + 200] 200f 200} 200§ 2003 200) 250] 300} 500) 600f 300| 300} 300| 300| 250 | 250} 175 175{ 100§ 200 250 250] 275] 200
PRODUCTION Woodbridge | 125| 125] 150 150 ] 125] 125] 100} 150 ] 300{ 400 25 25 25 25 25 25 25 25 25| 125] 200f 200| 200 125
{NATURAL) Normal Camanche 2001 200 200| 200§ 200¢ 200] 250] 200 {| 600) 700)] 900 ] SO0) 475 475) 400 | 400} 275| 275) 150§ 350| 350] 350} 375| 300
Woodbridge | 125] 125] 150 150 | 125)] 1251 100} 150 ] 3003 400§ 500{ 500 25 25 25 25 25 25 25| 200| 300 300) 300) 225
Wet Camanche 200) 200 200} 200f 200{ 200 | 250 ] 300{ 600 | 700| 900| 900) 4751 475) 400] 400] 275] 275] 150] 350§ 350) 30| 375| 300
Woodbridge| 125| 1251 150 150 ] 125] 125§ 100f 150] 300§ 400| 500§ 500 25 25 25 25 25 25 25| 200} 300 | 300} 300} 225
Critical C. h 1251 125] 100 100| 125] 125]| 200)] 200§ 250 | 250 | 325 325| 325§ 325} 275| 275| 225 225% 125§ 125§ t00] 100{ 125}] 125
PRODUCTION Woodbridge 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
(HATCHERY) Al Others Camanche 175] 175 150 ] 150§ 125] 125§ 200| 200] 300 | 350 475} 525{ 325) 325| 275| 275| 225} 225} 125| 125] 100] 150 175{ 175
Woodbridge} 108} 100} 100§ 100 50 50 50 50§ 100 150] 200 | 250 50 50 50 50 50 50 50 50 501 100{ 100]| 100
Crltical C h 125] 125)] 100 100| 125] 125] 175} 175] 225 2251 300| 3004 300| 300] 250] 250| 175§ 175] to0] 100] 150] 150| 175] 125
Woodbridge 50 50 50 50 50 50 25 25 25 25 25 25 25 25 25 25 25 25 25 25} 100} 100]{ 100 50
MAXIMUM HARVEST ry Camanche 200] 200] 200] 200} 200§ 200 | 175| 178§ 225]| 225 30& 300) 300f 300§ 250] 250) 175] 175| 100| 200| 250 | 250 | 275] 200
Woodbridge | 125| 125 150 150 | 125] 125 25 25 25 25 25 25 25 25 25 25 25 25 251 925] 200] 200| 200 125
Noimai & Wet |C: h 200) 200 200] 200 ) 200] 200 175)] 175} 325] 325| 425 ) 425)] 475| 475] 400) 400} 275| 275| 150 350 | 350 350} 375 300
Woodbtridg 1251 125] 150 150] 125) 125 25 25 25 25 25 25 25 25 25 25 25 25 251 2001 300} 300} 300} 225
Ory C h 175] 200} 200 200) 200) 200 ] 200 | 175§ 325 | 325| 425] 425} 375 375] 325} 325] 200) 200 125 125 500 200§ 225 175
CDFG 1891 Woodbridge 00f 150) 150§ 150 ) t25| 125 50 50| 100 100§ 150 ] 150{ 100 | 100 75 75 50 50 50 S50t 4501 1501 150 100
AGREEMENT N { C 75] 200] 200} 200] 200§ 200} ©25) 625} 625] 825| 825] 825) 475 475] 400] 400| 275) 275] 200| 200| 500 |- 200| 225 175
Woodbridge 100t 150] 1501 150 125] 125] 800) 800 | 625 825 | 525 | 525 25 25 25 25 25 25 50 501 450§ 1501 150} 100
Dry Ci h 125 t25}) 100 100] 125] 1251 200} 200] 250 250{ 300] 300§ 325 325} 275) 275} 175] 1725] t00| 100] 125| 125] 150 150
CDFG 1961 Woodbiidge 50 50 50 50 50 50 50 50 25 25 25 25 50 50 25 25 25 25 25 25 50 50 75 75
AGREEMENT N | C: h 125) 1251 100] 100 125 ‘lg§ 1751 175 350 350§ 450 | 4501 475] 475| 400] 400 gzg 275) 1501 150) 125] 125| 150 ] 150
Woodbridge 50 50 50 50 50 50 50 50 50 50 50 50 25 25 25 25 25 25 25 25 50 50 75 75
Dry Camanche 100§ 100§ 100f 100 ] 150} 150 | 275] 275] 350} 350 ] 425 | 425| 425] 425| 375 | 3751 275 275 1754f t75( t25] 1251 t25] 125
Woodbridge] 100 ] 100 80 60 50 50 50 50 25 25 50 50 50 50 50 50 50 501 100) 100§ 12541 125] 100{ 100
EXISTING N | Ci h 525| 525{ 525] 525 875 675 650 | 650 775 775 875 875f 750 750 700 700} 675) 675| 675 675] 425| 425 275] 275
CONDITION Woodbridge{ 500§ 500} 550] 550] €75] €75] 400} 400] 400] 400| 450} 450 275) 275] 250] 250 350 ] a50 | 500 | 500 | 400 | 400] 275] 275
Wet C. h 1000 | 1000 | 1000 | 1000 | 1000 § 1000 | 1000 | 1000 | 1000 | 1000 { 1000 | 1000 | 1000 { 1000 | 1000 § 1000 | 1000 { 1000 | 1000 § 1000 | 1000 | 1000 } 1000 | 1000
Woodbridge § 1000 | 1000 | 1000 | 1000 { 1000 { 1000 | 1000 § 1000 } 1000 § 1000 § 1000 § 1000} 800 ) 800§ 575) 575| 875) €75 975§ 975} 1000 | 1000 | 1000 { 1000

C— 01310

C-101310



Table D.2. Input temperature.
i FLOW(cfs) JAN FEB MAR APR MAY JUN | JuL AUG SEP ocr NOV DEC
TIME PERIODS==> 1 23 afs e N7 s ollwlul e ofulnsw]v]sfov|alala]s]as
TEMPERATURE (¢C) AT RM 57 (MACKVILLE ROAD) FOR SALMONID SPAWNING, CAMANCHE REACH.
10 686 1297] 1041 913} 1336| 1458] 1676| 1836| 17.97] 1956 | 2261f 21.94] 2415{ 23.12] 22261 2220 20827 1827 17.67] 1815 15.14] 10.66 9.22 9.91
50 677 1212 9.91 886| 1269]| 1387] 1594 1749} 17.25] 1880] 21.80) 2119 2335] 2237 2162 2138 2013] 1779 1730) 17.70] 15.05| 11.02 9.51 9.87
60 667 11.26 9.41 859 1201 13.15] 15.11] 1661 1652] 1804] 2099) 2043 2254] 21.62] 2098 2096| 1943] 1731} 1693] 17.24) 1496] 1138 9.80 9.83
100 656 10.16 882 828| 11.08] 1212] 1382 1515} 1521] 1658| 19.18] 1880] 2068] 1998] 1957] 1959 1825| 1658] 1634 1660[ 1483] 11841 10.12 9.79
150 6.49 9.36 8.40 806 1039 1134% 1283| 1400 1415] 1536 17.58| 17.37] 1901} 1854] 1831] 1837] 1731 16.02| 1588 1612 1473] 12191 10.35 9.76
200 6.42 856 797 7.83 969 | 10567 11.83) 1284) 13.09| 1414 1598] 1593 1734 17.09] 1704 17.15] 1636 1545] 1541 1564 1463) 1253] 1057 9.73
250 6.41 832 7.92 7.9 960 1050] 11.60] 1247| 1270] 13.69] 1539] 1553} 1678 1666] 1652] 1661] 1603| 1519 1532 1547 1454 1268| 10.70 9.78
300 6.40 8.07 7.87 8.04 950f 1043| 1136) 1210 1231 1323] 1479] 1513 1622] 1623 1600] 1607) 15.69] 14931 1522 1530 1442} 12831 1083 9.82
350 6.41 7.94 7.86 8.09 9481 1035| 10.15§ 11.83) 1208| 1299] 1446] 1487 1585] 1593 1568 15.79] 1556 1479 1507 1518 1439 12871 109 9.84
400 6.41 7.80 7.84 813 9.45 1026] 10947 11.56) 1185 1274] 1412) 1460 1547] 15631 1535]| 1551] 15.43] 1465] 1511 1506 1433] 12011 109 9.86
450 6.42 7.75 1.86 820 946 | 10.19] 1082f 11.39) 11.69| 1257] 1393] 1443 1524 1549 15.13| 15337 1532 1457] 1514 1499 1430 12951 11.01 9.89
500 6.43 7.70 7.87 8.26 9471 10321 1070 10.22] 1153] 12397 1373] 1425| 15.00] 1535] 14.90| 15141 1521 1448 1507 1492 1427 1299 11.05 9.92
550 6.44 7.68 7.93 836 949) 1008) 1061 1114} 1141 1228] 1360 14.19| 1484 1522 1475 1504 15.03] 1439 1508 1485] 1424 1301 11.08 9.93
600 6.44 7.65 7.98 8.46 9.51 10031 1051) 11.05] 11.29) 1217| 1347 1413| 1467 15.08| 1459] 1494] 15.05| 1430] 15.18] 1477] 1420 13.03] 1110 9.94
650 6.45 7.64 804 852 9.53 1001} 1046] 1097] 11.24] 1211 1339] 1407 | 1461| 15.03] 14.49] 1487] 15.07] 1428] 1521 14721 1419] 13.06] 1112 9.95
700 6.46 7.63 809 8.58 9.54 998 10401 1089( 1118} 1204} 1331 1400] 1455] 1498| 1438] 1480 15.00] 1425 1524 1467] 1418] 13.08] 11.13 9.96
750 6.55 7.65 816 8.67 9.57 992 10341 1084] 1L11f 11.96] 13271 13.92| 1447 1504 1427) 1472] 1499] 1438] 1531 1467f 1417] 1310] 1115 9.99
800 6.48 7.67 821 876 9.55 9891 10291 10.78] 11.05{ 11.93{ 1321] 1388] 1441| 1499] 1431] 1459 1497] 1414 1520} 1464| 1417] 13117 11201 1004
850 6.51 1.69 8.26 8.80 9.54 9861 10251 10.74] 11.02{ 11.86] 13.18] 1389{ 1435] 1493| 1423} 1467] 1492} 1410 15261 1460 14157 1310] 1121] 10.05
900 6.54 .71 831 8.84 9.53 9831 1021] 1069] 1099f 11.78] 13.15{ 13.89] 1429] 1487] 1415] 1474] 1486| 14.06] 1522] 1455 1413 1308] 11.22] 1006
950 6.56 1.73 838 8.87 9.53 983 1018 1064] 1097] 11.74] 13.11] 13.86] 1428] 1480] 14.10] 1467] 1498] 1412 1533} 1450} 1413 13.08] 11.23] 1006
1000 6.57 1.75 845 8.89 9.53 983] 1014| 1058] 1094{ 11.69] 13.06] 13.83] 1426] 1473] 14.05] 14591 15.10] 1418] 1544 1445] 1412 1307] 11.23] 1006
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Table D.2. Input temperature (cont.).

C-101312

l FLOW(cfs) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT Nov DEC

TIME PERIODS == > T 203V e lshe 1 s oo ulelofullsfweluofufuvfa]la]ln]as]

TEMPERATURE (¢C) AT RIVER MILE $4 (ELLIOT ROAD) FOR JUVENILE REARING, CAMANCHE REACH.

10 687] 1297 1042 0141 1336] 1458] 1676] 18371 1796 1957] 2262) 21.94] 2416 23.12] 2226] 2220] 2083] 1827] 1768| 1816| 15.15| 1067] 923
50 6791 12.32] 10.03 803 1285 14050 1616] 1774 17461 1904 2208 2143] 23631 2262} 21.83] 21.79] 2033] 17.92] 1741] 1781] 15.09] 1095 9.46
60 671] 1167 9.64 871} 1234 1352] 15551 172107 1694] 1850 2153 2092 23.09] 2212] 2140) 2137) 1983 1957] 1713| 1746| 15.02] 1122 9.69
100 6611 1063 9.07 841 11481 1257 1438 15390 1599 1723 2001) 1954] 2153 2073[ 2021] 2022} 1878 1691) 1660{ 1688{ 14901 1145 9.9
150 6.53 wn 8.62 8171 1074 11.74) 1333 1458 14.68] 1597] 1837] 1807 1983 1925] 1892] 1897] 1291 1631 16117 1637] 1479] 1202] 1023
200 6.45 891 816 793 | 1000 1091 1227f 1336] 1357] 10| 163] 1660] 1812] 17.77] 1763] 17.72] 1679 15.71] 15.62] 1586] 1468] 1238]| 1047
250 6.44 8.62 808f 802 986| 1079] nsel 1292] 13.13] 1418] 1605] 1612} 1747} 1726] 1705| 1713 1641] 1542] 1550 1567| 1459] 1255] 10.62
300 6.42 833 8.00 810{ o721 1067 11.68] 1248] 1268] 1366 1S36] 15.63] 1681] 1674| 1646] 1653] 1602 1513} 1537} 1547] 1449) 1272] 1076
350 643 817 197 814 067 10561 1144 12181 12421 1337] 1497] 1532] 1638] 1639| 1610] 1621] 1585 1498] 1530| 1533] 1443| 1278] 1083
400 6.43 8.00 gAL] 817 06| 1045] 11.20] 11871 1215] 13.08] 1458] 15.00) 15.94] 1604} 1573| 1588] 1568| 1482] 1523 15.19] 1437 12831 1090
450 6.44 794 1.95 823 9611 1037] 11.06§ 11.68] 11.97] 1288) 1435| 1479] 15.67] 15.87] 1548 15671 1556 1472] 1525] 15.11] 1434 12881 1096
500 6.45 181 795 8291 960] 1028] 1091] 11497 11.78] 1268] 1411] 1458] 1540) 15.69] 1522 1545) 15.43] 1462] 1527] 15.03] 1430] 1292 10t
550 6.46 783 so0| 8390] 961 1022 1080 1.39] sneaf 1255] 1395] 1450| 52t 155371 15.05] 1533] 1533] 1452) 1527) 1495} 1427] 1295F 11.04
600 6.46 171 8.05 8481 962 1016] 1069] 1281 1150] 241 13} 1441] 1501 1537) 1487) 1521 1523 1442] 1526 1486 1424) 1297] 11.06
650 6.47 178 810 854 963| 1013] 1063] 1118} 11.43] 1233] 1369] 1433] 1493] 1530| 1475 1512] 15247 1439 1529] 1481] 14231 1300§ 11.08
700 647 1.76 814 8601 964] 1009] 10561 11.08] 1136] 1225] 1359] 14.24] 1485] 1523 1462 1503] 1525] 1435| 1531) 1476] 1421] 13.03] 1110
750 6.56 1.76 821 g68] 965 1003} 104 1037 11.20] 1216] 1353] 145§ 1475| 15271 1450] 1494] 15.13] 1428] 1537] 1475] 1420] 1305| 1112
800 6.50 178 8.26 877 963 9991 1043 1096] 11.22] 1222] 1346} 14.09] 14677 1521] 1452] 1480] 1510| 1424] 1535] 1472] 1419) 1307} 1117
850 653 1 831 881 9.62 9961 1039] 1090] 10.18] 1204 13.42] 14.09] 1460] 1514 1444} 14861 15.04] 1420] 1532| 1467] 1417] 1306] 1118
900 6.55 7.80 &35 8.85 9.60 9.93) 1034] 10841 1114 195 1337] 1409 1453 1506| 1435) 14.92| 14981 1415| 15287 1462]| 1415} 1304] 1L19

950 6.57 782 8.42 8881 960 9921 1030 10078] 1] 190l 1332] 14.05] 1450] 1499) 1420] 1484f 1510 14200 1539 1457f 1415] 1364 11.20

6.58 184 848] 890] 960 901 1026] 10721 11.08] 11.85] 13.26] 1400] 1447] 1491| 1423] 1476 15211 1425] 1549] 1451] 1414] 1304) 1121

g
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Table D.2. " Input temperature (cont.).

| FLOW(cts) JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
TIME PERIODS = x> t 2 s el s el s s oNwlullelsfulssfuvjulovlanlajz]s]
TEMPERATURE (+C) AT RIVER MILE 29 (RAY ROAD) FOR ADULT UPSTREAM MIGRATION & JUVENILE DOWNSTREAM MIGRATION, WOODBRIDGE REACH

10 693 13.02] 1047 919 1341] 1463] 19361 1938} 2201| 2389] 27.14] 25.83| 2692} 31.05| 2597] 2468 24.63] 2004] 2t62] 1820[ 1520 1072 9.29 9.97
50 692] 1300f 1045 9081 13.39) 14611 1905] 19137 21.78] 2381] 22.01] 25.70] 2684] 3080| 25991 2467] 2467 2121 21.58] 1818| 15.19] 1073 9.30 9.97
60 6921 1299] 1045 9181 1339] 1461] 1897) 1907] 21| 239 2698] 25.67] 26.82] 3085] 25.99] 2467 2468] 2128 2157 1819) 15.19] 10.73 9.30 9.97
100 691] 1296] 1042 916] 13377 1459) 1892 1905] 21.69| 23.74] 2694f 2566] 2680f 3082| 25.99] 2467] 2468] 21200 2155f 1817[ 15.19) 10.75 9.32 9.97
150 6851 1247] 1013 9001 1299] 1419| 1814) 1851) 21.09) 2338]| 2639] 25.15| 2632] 2092] 25.79] 2447] 2444 2.29] 21231 1701 15.14[ 109 9.49 9.94
200 679] 119 983 8841 1260] 13791 17.36] 17.97] 2048] 2301} 2583] 2464 25.83] 2001 25.58] 2427 24090 2129 2090] 1765] 15001 1116 9.65 9.91
250 675] 1149 9.60 8771 12251 1342] 168771 17561 20001 2250} 2531] 24251 25341 2814| 25.177 2392 2B 21.04f 2056] 17.37] 1501] 1138 9.83 9.92
300 670 11.00 9.36 87| 1189] 1305] 1638] 17.15] 1951 21.99] 2479] 23.85| 2484] 2726 2476| 256[ 2326 2079 20227 1705 1493 1159f 1000 9.92
350 668) 1065 9.21 B66] 1166) 1277) 1602] 16801 1901| 2145 2400} 2320] 24.22} 2657| 2432| 2.6 2288] 20371 1979) 1686 14861 11.73| 1012 9.93
400 665] 1029 9.06 862§ 1142] 1248] 1566) 1644] 18501 2091 2321| 2255} 2359 2587 23.87] 2275] 22490 1964] 1936] 16631 1479 1187] 1029 9.93
450 S64) 1006 897 8631 11271 1226{ 1534| 1615| 1822 20561 27| 21| 214] 25281 Bw] 25| 2206] 193] 1913] 1647] 1474] 198§ 1034 9.95
500 6.63 9.82 888 863] 11L12] 1204f 1502} 1585 17.93] 2021 2225} 21.66] 2269) 2468] 2293 2174 21.62] 1931] 1889] 1630] 14691 1209| 10.43 9.96
550 6.62 9.65 885 868) 11.02] 11.88] 1485f 1561) 17591 1975| 21.84] 2119 2230| 24.09] 2249] 21.38] 2131} 19.11] 1880] 1616] 1464] 1217] 1049 9.97
600 6.61 9.48 881 872] 1091) 11.72] 1468] 1537] 1725| 1929} 2142} 2071] 21.90] 2350 2204( 21.02] 2099 1890] 18701 1601 1450 1225] 1055 9.98
650 661 9.36 8.80 875) 1084] 11.60] 1449f 15.19] 17051 1905| 2111} 2045 2164 23221 2168 20| 2077 18531 1849 1590] t457] 1232 1060 999
00 6.61 924 879 878] 1077] 1148] 1430 1500] 1685| 1880] 2079] 2019| 21.38§ 2294] 2131] 20561 2054 1815 1827] 1579 1454] 1238] 1065 9.99
750 6.61 9.17 880 884F 1071 1137] 14.16% 148§ 16621 1863| 2056] 1993 2011f 2262] 2111 2031 2031] 1799] 1819f 1572 1452] 1244 10711 1002
800 6.61 9.10 881 889 1064f 1125] 1402) 1465f 1638| 1845§ 2033] 1967]| 2083] 2230] 2090] 2005)] 2007 1783} 1811 15651 14.49] 1249] 1076] 10.05
850 6.63 9.04 882 892] 1058F 11.16] 13881 1451] 1621] 1800] 2012} 1953] 2061] 2212] 2066] 1994] 1990 1771 1800] 1557 1446 1251 10079 1006
500 6.65 898 883 B95) 1052 11071 1373) 1437) 1604f 1755] 1990] 1938f 2039] 2194] 2042]| 1982 1972] 17581 1788 1548} 14431 1253 1082] 1006
950 6.66 8. 8.86 897|. 1048) 11.02| 13.4 4271 1587] 17431 1973] 1920] 2028] 2149] 2020] 1967] 1968 1247] 1786] 1590 1442 1256| 1085] 1007
1000 6.67 8.90 889 898] 1043} 1096 13.54 416] 1569] 1731] 1955| 1901] 2017] 2104 1998{ 1951f 1963] 1736] 1783 1532] 1440} 1258] 10881 1007
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Table D.2. Input temperature (cont.).
I FLOW(cfs) JAN FEB MAR APR MAY JUN . J| ave Il sep oCT NOV DEC
TIME PERIODS==> T ] 2 0 3 ] 4 s H e f 7 0 8 [ o oo Loz ) 3] sa a5 )16 07 ) 18 190§ 20§ 20} 222}
TEMPERATURE (¢C) AT RIVER MILE 49 (BRUELLA ROAD) FOR ADULT UPSTREAM MIGRATION & JUVENILE DOWNSTREAM MIGRATION, CAMANCHE REACH.
10 6891 13.00] 1045 916 1339 1460] 1678 1838] 17990 19.58| 2263) 20.95( 2417{ 23.14] 2227] 2222] 2084] 1829 1770} 1818} 1517} 10.69 9.25 9.94
50 6.85 12661 1024 9.04 13141 1434 16671 1828] 17.9) 19.51) 22571 21.90) 2412 23.08] 2223 2217| 2076| 1822| 17.65| 1801} 15.14] 1083 9.38 9.92
60 6807 12327 1002 802] 12881 1408) 1656] 1817 1783 1043) 2251 21.84] 2406] 2302) 2218} 2212 2068] 1815] 1760] 1783 15.i0{ 1097 9.50 9.90
100 6.72) 11.56 9.59 8691 1226| 1343 1619} 1779} 1252) 1902 2221 2155 23.76f 2274 2193( 21.89f 20387 1794} 17.43] 1741 15.02) 11.29 9.7 9.87
150 663 1064 9.09 843 11.48] 12561 1520 1669 1657f 1808] 20987 2043 2251] 21.62] 2097] 2096| 1950] 17.38] 1698) 16881 14911 11.68| 10.01 9.83
200 6.54 9.71 8.59 816 1069{ 11697 1421 15.59] 1561] 17.03] 1975] 1931] 2126] 2050] 2001f 2003] 1862] 1682] 1653| 1634] 1419| 1206] 1027 9.79
250 6.52 932 8.45 820] 1046 1146 1370 1494] 1499 1633) 1885| 1859f 2037] 1976§ 19281 1930] 1807f 1645] 1631] 1609| 14707 12261 1043 9.82
300 6.49 8.93 831 823] 1022 11.22] 1319} 14200 1437) 15621 1795[ 1786 1947{ 19.01] 1855 1856] 17521 1607} 1608} 1584] 1460| 1246] 1059 9.85
350 6.49 871 8.25 8.25 10.11 11.06 12.83 13.84 13.97¢ 1517] 17363 1137 18841 1849) 1844 1809 17.22 15.84 15.95 | 15.67 14.54| 1254 10.68 9.87
400 6.48 849 818 8271 1000} 1080} 1246] 1339] 1357| 14.72] 1677] 1687] 1821 17.96| 1752| 17.62] 1691 15.601 1581 15.50| 1447] 1262 10.77 9.88
450 6.49 8.38 816 832 99| 1077 1222] 13.09§ 13.29{ 1440] 1638| 16.53 1778 1764] 17.15] 17.28] 16.69| 1545 1577] 1540] 1443} 1269] 1083 9.91
500 6.49 827 8.14 836 992] 1064] 1198| 1278 13.00f 1408} 1598) 1619} 1735{ 17.32] 1678] 1694| 16464 15.29] 1573 1530 1439] 1275| 1089 9.93
550 6.49 8.20 817 845 990] 10561 11.80] 1259] 1279] 13861 15.70] 15991 1704} 1706| 1651] 1673 1630] 15.15]| 15.69| 1520) 1435] 1279 1093 9.95
600 6.49 813 820 853 988) 1048 t162] 12391 1257]| 1364 1542 15.79) 1672| 1680 1624 1651 1614 §5.01 1565{ 15.10{ 1431 1283} 10.9% 9.96
650 6.50 8.09 8.24 8.59 9871 1043 1150 1223} 1244) 1349} 1522| 15.63 1654 1664] 1604; 1635} 1608] 1494) 1565} 15.03] 1430] 1287 1099 9.97
700 6.50 8.05 827 8.64 986 | 1037{ 11371 1207] 1230} 1333] 1502] 1546] 1635] 1648} 1581| 16.19| 1602} 1487] 1564] 1496 1428] 1290 | 1102 9.97
750 6.58 8.03 833 871 087] 1029) 1126) 11.95] 1218{ 13.18] 1488] 1530} 1617} 1643] 15.66f 16.03] 1587) 14.77] 15.67) 1494 1427 12931 11.04| 1000
800 6.52 8.04 837 870 983] 1024] 11.16] 1184 1206] 1308] 1473| 1518 1601 1632] 1561 1584 1580) 14.71f 15.64] 1490§ 1425] 1296] 1109} 10.04
850 6.55 8.04 841 883 981 1020] 11081 11.74] 11.98] 1296 1463] 15.12 1588] 1619} 1548] 15.84) 1571 1465 15.59] 14841 14234 1296} 11.11] 1005
900 6.58 8.03 8.44 8.87 9781 1015] 11.00] 1164} 1190] 1283] 1452] 15.06) 1574 1606]| 1534{ 15841 15.62| 14.58] 15.54| 1478] 1421| 1295| 11.12| 10.06
950 6.59 8.04 850 8.89 9771 1014 1093] 1155] 11.84] 1274] 1442] 1498) 1566] 15.95] 1524} 1572 1569] 1461f 1563{ 1473 14207 1296} 1114} 1006
1000 6.60 804 8.56 891 976) 1012] 1086) 11.45{ 1L.77{ 1265 1431] 1489 15.57{ 158371 15.13¢ 1560] 1576) 1463} 1571) 1467] 1419F 1296| 1115} 1006
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Table D.3. Physical habitat suitability (average for all study reaches).
CHINOOK SALMON
SCIES SCORE WUA

Flow Spawning Fry | Juvenile Spawning Fry Juvenile
100 54.65 100.00 100.00 7,960.33 |  23,324.25 22,646.50
200 83.36 76.27 82.19 12,142.67 17,789.25 18,613.00
300 100.00 55.80 76.67 14,566.33 13,015.25 17,362.50
400 99.81 42.88 62.48 14,539.33 10,001.00 14,150.00
500 96.54 30.38 46.03 14,062.33 7,086.50 10.423.50
600 92.04 26.17 37.63 13,407.00 6,103.25 8,522.00
700 85.74 24.19 32.20 12,488.67 5,643.00 7,293.25
800 75.10 22.72 27.82 10,938.67 5,298.50 6,300.50
900 65.56 21.66 24.50 9,549.00 5,051.75 5,548.25
1,000 56.74 20.97 2148 8,265.33 4,891.25 4,864.00

STEELHEAD TROUT
SCIES SCORE WUA

Flow Spawning Fry Juvenile Spawning Fry Juvenile
100 54.34 100.00 100.00 4,785.67 15,160.75 24,890.75
200 94.14 63.01 84.86 8,290.67 9,552.25 21,122.00
300 90.97 56.80 78.73 8,011.33 8,610.75 19,597.50
400 87.61 44.25 65.70 7,715.33 6,709.00 16,353.75
500 100.00 29.00 51.99 8,806.67 4,397.25 12,941.25
600 91.50 19.74 40.62 8,058.33 2,993.25 10,111.25
700 81.46 13.12 30.71 7,173.67 1,988.75 7,643.25
800 68.93 9.01 24.08 6,070.33 1,366.00 5,992.75
900 55.25 6.50 19.45 4,866.00 984.75 4,842.00
1,000 42.90 5.00 16.00 3,778.00 757.75 3,982.75
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Table D.4. Temperature suitability for chinook salmon and steelhead trout.

Chinook Salmon Steelhead Trout
Temperature _

(oC) In-migration ] Spawning Fry | Juvenile | Out-migration In-migration J Spawning | Fry | Juvenile | Out-migration
8 100 100 100 100 100 100 100 100 100 100
9 100 100 100 100 100 100 100 100 100 100
10 100 100 100 100 100 100 100 100 100 100
1 100 100 100 100 100 100 100 100 100 100
12 100 100 100 100 100 100 100 100 100 100
13 100 100 100 100 100 100 100 100 100 100
14 100 100 100 100 100 100 100 100 100 100
15 100 67 67 100 100 1060 61 67 100 100
16 100 33 33 100 100 100 33 33 100 100
17 100 0 0 100 100 100 0 0 100 100
18 100 0 0 100 100 100 0 0 100 100

© 19 100 0 0 83 83 100 0 0 83 83
20 83 0 0 67 67 83 0 0 67 67
21 67 0 0 50 50 67 0 0 50 50
22 50 0 0 33 33 50 0 0 33 33
23 33 0 0 17 17 33 0 0 17 17
24 17 0 0 0 0 17 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0
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Table D.5.  Seasonal life-cycle weighting factors.
CHINOOK SALMON
f Reach HLifestnge j Jan I Feb‘n Mar] Apr H May ]L Jun H Jul " Aug " Sept “ Oct H Nov H Decw Averag
Camanche Reach Immigration 0.01 0.22 0.61 0.16 1.00
Spawning 0.19 0.03 0.11 0.37 0.30 1.00
Fry 0.13 0.44 0.32 0.11 0.00 1.00
Juvenile 0.15 0.34 0.23 0.24 0.04 1.00
QOutmigration 0.01 0.01 0.48 0.46 0.04 1.00
Woodbridge Reach Immigration 0.01 0.22 0.61 0.16 1.00
Outmigration 0.01 0.01 0.48 0.46 0.04 0.00 1.00
STEELHEAD TROUT
[ Reach HLifestage j Jan H Feb—‘[ Mnr] Apr “ Maﬂ[ Jun “ Jul H Au_g_J[ Sept ][ Oct “ Nov H Dec H Average]
Camanche Reach Immigration 0.28 0.22 0.14 0.14 0.22 1.00
Spawning 0.22 0.22 0.17 0.11 0.11 0.17 1.00
Fry 0.13 0.22 0.28 0.22 0.14 0.01 1.00
Juvenile 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.08 0.08 0.08 0.08 1.00
Outmigration 0.21 0.21 0.16 0.10 0.06 0.10 0.16 1.00
Woodbridge Reach Immigration 0.28 0.22 0.14 0.14 0.22 1.00
Outmigration 0.21 0.21 0.16 0.10 0.05 0.01 0.10 0.16 1.00
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Table D.6.1. Species and life stage SCIES scores as a function of discharge for CDFG Plan, dry water years.

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT Nov DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscHAROR | 275 QT8 |
Camanche Reach In-migration 100.00 100.00 100.00
Spawning 9168  91.68 3194 9579
Fry 66.04 66.04 66.04 46.11
Juvenile 7943 66.03 37.63 7943 76.67
Out-migration 10000 10000  100.00 88.04 79.33
Discharge (cfs)
DISCHARGE | =200 ] 35T 28] " 25
Woodbridge Reach In-migration 100.00
Out-migration 10000  100.00 95.50 0.00 0.00
Camanche Score 81.83 67.67 7093 62.00 79.80 85.09 78.00 7131 98.41 94.57 81.86
Woodbridge Score 100.00 10000  100.00 95.50 0.00 0.00 96.58  100.00  100.00 73.54
Combined Reaches Scores 90.92 67.67 85.46 81.00 87.65 42.54 39.00 86.95 99.21 97.29 71.70
STEELHEAD TROUT Discharge (¢fs)
piscaarae [ 600 |- 75 ]
Camanche Reach In-migration 10000 10000  100.00
Spawning 92.55 92.55 92.55 88.45
Fry 59.90 59.50 59.90 47.39 19.74
Juvenile 81.80 81.80 81.80 68.96 40.62 81.80 1873
Out-migration 10000 10000 10000 10000  100.00 88.04
o Discharge(els)
DiscHARGE( Tyt s L 28 as v as T T s el [ 00|
Woodbridge Reach In-migration 10000 10000  100.00 100.00  100.00
Out-migration 10000 10000 10000  100.00 95.50 0.00 100.00  100.00
Camanche Score 90.97 87.46 83.19 69.94 42.83 81.80 78.73 81.80 81.80 50.00 8579 90.01 8215
Woodbridge Score 100.00 10000 10000  100.00 95.50 0.00 10000  100.00 99.39
Combined Reaches Scores 95.49 93.73 91.60 84.97 69.16 40.90 78.73 81.80 81.80 50.00 92.90 95.00 90.77
Combined Reaches/Species Scores 93.20 80.70 88.53 82.99 78.41 41.72 58.87 81.80 81.80 6847 96.05 96.15 84.24
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Table D.6.1. Species and life stage SCIES scores as a function of discharge for CDFG Plan, normal water years (cont.).

C-101319

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NoV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
DISCHARGE |- o350 - 425850 v s00) o925 . 600]-.  475f . " 3s0] . 00| 463 35| 532 ]
Camanche Reach In-migration 100.00 10000  100.00  100.00 - - 100.00
Spawning 99.91 99.91 59.64 97.10 9991 9444
Fry 49.34 4934 42.88 2827 4934 4495
Juvenile 62.48 41.83 28.09 24.50 3763 L3144
Out-migration 10000 10000 10000 10000  100.00 100.00
Discharge (cfs)
oiscaarce[ 300 300 - 3sa] 400 T s00] 500 | 150 | 100] — 100]  sso] - 413] 300] 330 |
Woodbridge Reach In-migration 100.00 10000 10000  100.00 . 100.00
Out-migration 10000  100.00  100.00 7267 21.67 L 8429
Camanche Score 79.99 52.57 50.19 39.85 76.70 74.11 68.82 86.55 98.90 99.94 75.31
Woodbridge Score 100.00 10000 10000  100.00 7267 0.00 10000 10000  100.00 92.15
Combined Reaches Scores 89.99 5257 75.10 69.93 88.35 7339 34.41 9327 99.45 99.97 83.76
STEELHEAD TROUT Discharge (cfs)
piscuaroe] - "375] - 3s50] - 425] - sso]  s00] . 925] 600 ] 4751 350} 700] 463 ] 3751 - 532
Camanche Reach In-migration 100.00 10000  100.00 10000  100.00 .. . 100.00"
Spawning 89.29 89.29 87.61 95.75 92.52 8929 .. 90.07
Fry 50.52 50.52 4425 24.37 9.41 5052° . 312
Juvenile 72.22 72.22 65.70 46.31 24.58 19.45 40.62 58.85 72.22 20.31 23.15 3611 0, 4557
Out-migration 100.00  100.00 10000 10000 10000  100.00 10000 10000 - 100.00
Discharge (cfs)
piscaarcef - - 7300 300 .. 350 400 . so0] .- s00] . . 150] 100 ] 100] - ss0]  413] 300 | 330§
Woodbridge Reach In-migration 10000 10000  100.00 10000 100.00 3" “100.00
Out-migration 100.00 10000 10000 10000  100.00 7267 10000 10000 : . 99,73
Camanche Score 88.03 8372 75.35 58.04 3286 19.45 40.62 58.85 72.22 203t 83.79 88.40 74.58
Woodbridge Score 10000 10000  100.00 10000  100.00 7267 100.00  100.00 99.86
Combined Reaches Scores 94.02 91.86 87.67 79.02 66.43 46.06 40.62 58.85 7222 20.31 91.89 94.20

Combined Reaches/Species Scores 92.01 72.21 81.39 7447 7139 59.73 31.52 58.85 72.22 56.79 95.67 97.08 85.49
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Table D.6.1. Species and life stage SCIES scores as a function of discharge for CDFG Plan, wet water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT Nov DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
DISCHARGE 5 750 | 595
Camanche Reach In-migration 100.00 100.00 10000 10000
Spawning 99.81 99.81 59.95 95.93 99.81
Fry 4288 4288 36.63 26.17 42.88
Juvenile 54.25 37.63 30.01 26.16 30.01
Out-migration 100.00 10000 10000 10000  100.00
Discharge (cls)
piscrarae | 350 | 450 [ ars 0 ]
Woodbridge Reach In-migration 100.00 10000  100.00
Out-migration 100.00 100.00 100.00 69.67 35.63
Camanche Score 7139 46.51 4346 36.25 7133 74.68 65.01 86.65 98.46 99.88 73.61
Woodbridge Score 100.00 100.00 10000  100.00 69.67 0.00 100.00 10000  100.00 91.74
Combined Reaches Scores 88.70 46.51 71.73 68.12 88.66 72.18 32.50 93.33 99.23 99.94 82.70
STEELHEAD TROUT Discharge (cfs)
DiSCHARGE ) 875 700 | 425 |
Camanche Reach In-migration 100.00 16000  100.00 10000  100.00
Spawning 8761 8761 9380  91.50 89.56  87.61
Fry 44.25 44.25 36.63 19.74 11.06 44.25
Juvenile 65.70 65.70 58.85 40.62 2139 21.76 2139 35.66 2315 17.83 2031 3285
Out-migration 10000  100.00 10000 10000 10000  100.00 100.00  100.00
Discharge (cfs) -
DISCHARGE ' 475 [ 300 [ 300 [T 550 ] asal 395
Woodbridge Reach In-migration 100.00 10000  100.00 100.00  100.00
Out-migration 100.00 100.00 100.00  100.00 100.00 69.67 100.00  100.00
Camanche Score 86.18 81.33 7339 54.23 3453 2176 2139 35.66 23.15 17.83 82.50 87.44 71.50
Woodbridge Score 100.00 10000 10000 10000  100.00 69.67 100.00  100.00 99.85
Combined Reaches Scores 9309 9067 8669  TILI2 6727 4572 2739 3566 2315 1783 9125 9372
Combined Reaches/Species Scores 90.89 68.59 79.21 72.62 11.96 58.95 29.95 35.66 23.15 55.58 95.24 96.83 84.19
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Table D.6.2. Species and life stage SCIES scores as a function of discharge for escapement alternative, critical dry water years.

SPECIES/REACH LIFESTAGE JAN FEB MAR APR  MAY JUN JUL AUG SEP oCT NoOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
oiscuarca[T . 125 .. 100 - 125 ... 175] - 225]  -300] ~ - 300]. - 250] -~ 175] - aa3] - " 250f - 200 "
Camanche Reach In-migration 100.00 100.00 100.00
Spawning 54.65 54.65 9.65 91.68
Fry 100.00  100.00  100.00 88.13
Juvenile 100.00 91.09 82.19 76.67 76.67
Out-migration 100.00 100.00 100.00 100.00 79.33
Discharge (cfs)
piscoarce| ¢ 50 50]- 50| . 25|  25] . -25] . 25 251 2s] 38 a200] - 125] 55 |
Woodbridge Reach In-migration 100.00 8567  100.00  100.00 . .9685
Out-migration 100.00 94.58 37.58 0.00 0.00 19.99
Camanche Score 73.89 97.11  100.00 90.58 94.23 92.00 78.00 69.88 96.86 82.50 90.63
Woodbridge Score 100.00 100.00 94.58 37.58 0.00 0.00 8567 10000  100.00 58.42
Combined Reaches Scores 8694  97.11  100.00 92.58 65.91 46.00 39.00 71.78 98.43 91.25 74.52
STEELHEAD TROUT Discharge (cfs)
osciarce[ . - 1251 100] .. 125} 175] . 225 300]  300]  2s0]  175] . m3| 250 .. 200] 195 |
Camanche Reach In-migration 10000  100.00  100.00 10000 10000 = 100.00
Spawning 54.34 54.34 54.34 74.24 92.55 7345 6398
Fry 100.00  100.00  100.00 81.50 60.17 7995 - 9015
Juvenile 100.00 10000  100.00 9243 84.86 78.73 78.73 81.80 92.43 50.00 40.90 40.90 . 78.50
Out-migration 10000 10000 10000  100.00 10000  100.00 10000  100.00 100.00
» Discharge (cfs)
P TRp - 25 28] .. - 28] .25 25 cas] 38| 200 | 125 | 55]
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 100.00 - -~ 100,00
QOut-migration 100.00  100.00 100.00 94.58 37.58 0.00 100.00 100.00 - - 9534
Camanche Score 89.08 89.43 90.65 85.28 76.07 78.73 78.73 81.80 92.43 50.00 87.10 85.25 86.53
Woodbridge Score 100.00  100.00  100.00 94.58 37.58 0.00 10000  100.00 97.67
Combined Reaches Scores 94.54 94.71 95.32 89.93 56.83 39.37 78.73 81.80 92.43 50.00 93.55 92.62 92.10
Combined Reaches/Species Scores 90.74 95.91 97.66 91.26 61.37 42.68 58.87 81.80 92.43 63.89 95.99 91.94 83.31
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Table D.6.2. Species and life stage SCIES scores as a function of discharge for escapement alternative, dry water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP oCT Nov DEC AVERAGE
CHINOOK SALMON
iscaros | 55200 ] 200 |
Camanche Reach In-migration 100.00
Spawning 8336 83.36
Fry 76.27 76.21 76.21
Juvenile 82.19 78.05 41.83 76.67 76.67
Out-migration 10000 10000 10000  100.00 79.33
Discharge (cfs)
iscrarce | ) R 1
Woodbridge Reach In-migration
Out-migration 10000  100.00 89.83 0.00 0.00
Camanche Score 81.07 76.72 78.61 7443 81.16 92.00 78.00 7231 95.80 91.98 84.95
Woodbridge Score 100.00 100.00 100.00 89.83 0.00 0.00 96.58 100.00 100.00 7218
Combined Reaches Scores 90.54 76.72 89.31 87.21 85.49 46.00 39.00 86.95 97.90 95.99 78.57
STEELUEAD TROUT Discharge (cfs)
DISCHARGE {: ]300 300 |
Camanche Reach In-migration 100.00 10000  100.00 100.00
Spawning 94.14 94.14 94.14 91.76 86.48
Fry 63.01 63.01 63.01 5835 24.37
Juvenile 84.86 84.86 84.86 80.27 46.31 7873 78.73 81.80 92.43 50.00 17.83
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00 100.00
_Discharge (cfs) _
piscarge [ | B T 163
Woodbridge Reach In-migration 10000  100.00  100.00
Out-migration 100.00 100.00 100.00 100.00 89.83 0.00
Camanche Score 92.05 88.80 84.86 71.16 46.83 78.13 78.73 81.80 92.43 50.00 81.25 81.22 83.22
Woodbridge Score 10000 10000 10000  100.00 89.83 0.00 100.00  100.00 99.25
Combined Reaches Scores 96.03 94.40 9243 88.58 68.33 39.37 78.73 81.80 9243 50.00 90.63 93.61 91.23
Combined Reaches/Species Scores 93.28 85.56 90.87 87.90 76.91 42.68 58.87 81.80 92.43 6847 94.26 94.80 84.90
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Table D.6.2. Species and life stage SCIES scores as a function of discharge for escapement alternative, normal water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JuL AUG SEP oCcT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscearoe[. . 300 [ 200 . 200 .. . 275] ... 650].. . 900] - 475] 400 | 2751, 300 es0] 463 ] - 424
Camanche Reach In-migration 100.00 100.00 10000  100.00 - . 100.00
Spawning 100.00 83.36 43.68 88.89 96.02 8800
Fry 55.80 76.27 76.27 60.92 4098 . - 7192
Juvenile 82.19 78.05 3492 24.50 54.25 54.95
Out-migration 100.00 100.00 100.00 100.00 100.00 - 100.00
Discharge (cfs)
piscHaroE] - 225 ] 1s0f - 125]  c125] 350 s00] 25 25| 25] 163 e00] 388 | 225]
Woodbridge Reach In-migration 100.00 10000  100.00 10000 - 100.00-
Out-migration 100.00  100.00 99.58 72.67 0.00 - 8323
Camanche Score 82.59 76.72 78.61 74.43 78.92 74.11 7113 81.23 95.80 97.40 82.97
Woodbridge Score 100.00 10000  100.00 99.58 72.67 0.00 10000 10600  100.00 91.61
Combined Reaches Scores 91.29 76.72 89.31 87.21 89.25 73.39 38.56 90.61 97.90 98.70
STEELHEAD TROUT Discharge (c{s)
piscuarce[= o 300 200 200 275 - 6s0] . s00]  475]  400] 275] . 300]  eso] - 463] 424 ]
Camanche Reach In-migration 10000 10000  100.00 100.00  100.00 - 100.00
Spawning 90.97 94.14 94.14 91.76 86.48 91.24 91.84
Fry 56.80 63.01 63.01 5835 16.43 3827: 5441
Juvenile 78.73 84.86 84.86 80.27 35.66 19.45 58.85 65.70 81.80 4621 17.83 2031 ;. - 5576
Out-migration 100.00 10000 10000  100.00 10000  100.00 100.00  100.00 100.00
Discharge (cfs)
pscuaroe 2251 150 T 135 125 ] 3s0] . s00] 251 5] 5] T 163 ] 600 | 388 |
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 100.00 =
Out-migration 100,00 10000 10000  100.00 99.58 72,67 100.00  100.00 -
Camanche Score 89.89 83.80 84.86 71.16 39.69 19.45 58.85 65.70 81.80 4621 81.25 86.75 80.40
Woodbridge Score 10000 10000 10000  100.00 99.58 72.67 100.00  100.00 99.85
Combined Reaches Scores 94.94 94.40 92.43 88.58 69.64 46.06 58.85 65.70 81.80 46.21 90.63 93.37 90.13
Combined Reaches/Species Scores 93.12 85.56 90.87 81.90 79.44 59.73 48.71 65.70 81.80 6841 94.26 96.04 83.71
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Table D.6.2. Species and life stage SCIES scores as a function of discharge for escapement alternative, wet water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP oCT Nov DEC AVERAGE
CHINOOK SALMON Discharge (cIs)
DISCHARGE Lzl i [Te S0 |
Camanche Reach In-migration 10000  100.00
Spawning 43.68 88.89
Fry ,
Juvenile 7943 78.05 3492 24.50 -54.25
Out-migration 100.00 100.00 100.00 100.00 100.00
Discharge (cfs)
DiscHARoB| i F225 | 30500 [TEET s [ “25]
Woodbridge Reach In-migration 100.00
Out-migration 100.00  100.00 99.58 72,67
Camanche Score 82.59 67.67 70.93 7443 7892 74.11 7713 81.23 95.80 9740 81.38
Woodbridge Score 100.00 100.00 100.00 99.58 72.67 0.00 100.00 100.00 100.60 91.61
Combined Reaches Scores 91.29 6767 8546 8121 8925 7339 3856 90.61 9190 9870 ]
STEELIEAD TROUT Discharge (cfs)
pisciarce | S s i ese [ 900 [ 475 400 [ L463] T 434
Camanche Reach In-migration 100.00 10000  100.00 100.00
Spawning 90.97 92.55 92.55 91.76 86.48
Fry 56.80 59.90 59.90 5835 16.43
Juvenile 78.73 81.80 81.80 80.27 35.66 1945 58.85 65.70 81.80 46.21 1783
Out-migration 100.00 10000 10000  100.00 10000  100.00 100.00.
o Dlscharge(ets)
piscriarce |7 T ™ .::-:' 200 lzool ’ﬁﬁfffi:f"‘ lzst ™ 350.' 500 l-,».; T ] Y l RT3 FRCOTHAFT P R ? 600'1”” 388] 2351
Woodbridge Reach In-migration 100.00 10000  100.00 100.00
Out-migration 100.00 10000  100.00 100.00 99.58 72,67 100.00
Camanche Score 89.89 87.46 83.19 71.16 39.69 19.45 58.85 65.70 81.80 46.21 81.25 86.75 79.87
Woodbridge Score 100.00 100.00 100.00 100.00 99.58 T2.67 100.00 100.00 99.85
Combined Reaches Scores 294 9373 9160 8858 6964 4606 5885 6570 8180 4621 9063 93.37 IEYTY
Combined Reaches/Species Scores 93.12 80.70 88.53 87.90 79.44 59.73 48.71 65.70 81.80 68.41 94.26 96.04 88.18
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Table D.6.3. Species and life stage SCIES scores as a function of discharge for natural production alternative, critical dry water years.

SPECIES/REACH LIFESTAGE JAN FEB  MAR APR  MAY JUN JUL AUG SEP oCcT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
prsciarce [ i 125 .. 100 ] - - 125 ] .: A75] - - 225]...-300[: 300 --2s0] . 175[ . too] " U1s0[ 150 . 181]
Camanche Reach In-migration 100.00 10000  100.00  100.00 ' - 100,00
Spawning 54.65 54.65 9.65 69.01 61.83 .- - 5716
Fry 100.00 10000  100.00 88.13 94.07 . - 98.69
Juvenile 100.00 91.09 82.19 76.67 76.67 P 8634
Out-migration 100.00 10000 10000  100.00 79.33 99.17
Discharge (cfs)
pbisctiarae | 7 50 | ©s0] . sel . 250 28] 2s] - 25| 25 2s] T as| 100 75 | 42}
Woodbridge Reach In-migration 100.00 8567 10000  100.00 (- 9685
Out-migration 100.00 94.58 37.58 0.00 0.00 S 19.99
Camanche Score 73.89 97.11  100.00 90.58 94.23 92.00 78.00 69.88 88.30 75.10 8828
Woodbridge Score 100.00 100.00 94.58 37.58 0.00 0.00 8567 10000  100.00 58.42
Combined Reaches Scores 86.94 97.11  100.00 92.58 65.91 46.00 39.00 7178 94.15 81.55 7335
STEELIIEAD TROUT ‘ , Discharge (cfs)
pisciarce [ - 125 - 100 - 425 - 175) . 228 . 300f  3e0] © 2s0] - 1751 Twool  1se]  uso[
Camanche Reach In-migration 100.00  100.00  100.00 100.00 100,00 ¥
Spawning 54.34 54.34 5434 7424 7424 64.29
Fry 100.00 10000  100.00 81.50 60.17 90.75
Juvenile 100,00 10000  100.00 9243 84.86 78.73 78.73 81.80 92.43 50.00 46.21 46.21
Out-migration 100.00  100.00 10000 10000  100.00  100.00 100.00  100.00
Discharge (cfs)
DISCHARGE |. 50] - .sof --s0] T2s] o 2s] o 25] 25 ] 25] T 25] 25 100] 5] 42]
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 10000 -100.00
Out-migration 10000 10000  100.00 94.58 37.58 0.00 100.00  100.00 9534
Camanche Score 89.08 89.43 90.65 85.28 76.07 78.73 78.73 81.80 92.43 50.00 83.40 83.65 86.01
Woodbridge Score 100.00  100.00  100.00 94.58 37.58 0.00 10000  100.00 97.67
Combined Reaches Scores 94.54 94.71 95.32 89.93 56.83 39.37 78.73 81.80 92.43 50.00 91.70 91.82 91.84
Combined Reaches/Species Scores 90.74 95.91 97.66 91.26 61.37 42.68 58.87 81.80 92.43 63.89 92.93 89.69 82.59
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Table D.6.3. Species and life stage SCIES scores as a function of discharge for natural production alternative, dry water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JuL AUG SEP oCT NOV DEC AVERAGE
CHINOOK SALMON Discharge (c(s)
DISCHARGE | ] 300 300 |
Camanche Reach In-migration 100.00
Spawning 8336 83.36
Fry 76.27 76.27 7621 60.92
Juvenile 82.19 78.05 41.83 76.67 76.67
Out-migration 10000  100.00 10000  100.00 79.33
pisciaroe | 128 B TS0 i a8 | s b
Woodbridge Reach In-migration 100.00
Out-migration 100.00 100.00 89.83 0.00 0.00
Camanche Score 81.07 76.72 78.61 7443 81.16 92.00 78.00 7441 96.86 91.86 84.96
Waoodbridge Score 100.00 100.00 100.00 89.83 0.00 0.00 90.00 100.00 100.00 71.46
Combined Reaches Scores 90.54 76.72 89.31 81.21 85.49 46.00 39.00 82.21 98.43 95.93 78.21
STEELHEAD TROUT ischarge (cfs)
DISCHARGE | 200 550 [ see [ rsee [ ase [ s T ase
Camanche Reach In-migration 100.00 100.00  100.00 100.00
Spawning 9%4.14 94.14 94.14 91.76 92.55
Fry 63.01 63.01 63.01 58.35 24.37
Juvenile 84.86 84.86 84.86 8027 46.31 78.13 78.73 81.80 9243 50.00 40.90
Out-migration 100.00 100.00 10000 10000  100.00  100.00 100.00
__Discharge (cfs) .
DisCHARGE | 350 [ s [ s T T s T 8 s [ 200 163 ]
Woodbridge Reach In-migration 10000 10000  100.00 10000  100.00
Out-migration 10000 10000 10000  100.00 89.83 0.00 100.00  100.00
Camanche Score 92.05 88.80 84.86 71.16 46.83 78.713 7873 81.80 9243 50.00 81.10 90.24 84.11
Woodbridge Score 100.00 100.00 100.00 100.00 89.83 0.00 , 100.00 100.00 99.25
Combined Reaches Scores 96.03 94.40 92.43 88.58 68.33 39.37 78.73 81.80 9243 50.00 93.55 95.12 91.68
Combined Reaches/Species Scores 93.28 85.56 90.87 87.90 7691 42.68 58.87 81.80 92.43 66.10 95.99 95.53 84.94
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Table D.6.3. Species and life stage SCIES scores as a function of discharge for natural production alternative, normal water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR  MAY JUN JuL AUG SEP OCT NoVv DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscuarcef. -~ 72001 2000 2001 275 Teso] 900 . 475 400 | 275] - 250] 350] 338 376 |
Camanche Reach In-migration 100.00 10000  100.00 10000 100.00°
Spawning 8336 8336 41.45 99.91 9995 - 89.85
Fry 7621 76.21 7627 60.92 5257 7458
Juvenile 82.19 78.05 34.92 24.50 54.25 5495
Out-migration 100.00 10000 10000  100.00  100.00 100.00°
Discharge (cfs)
pisciarce[ - 1257 iso [ 125 1257 350 | 500 [ 25 | 251 25| 113] 300 | 263 | 177]
Woodbridge Reach In-migration 100.00 9929 10000  100.00 99.84
Out-migration 10000  100.00 99.58 7267 0.00 8323
Camanche Score 81.07 76.72 78.61 7443 78.92 74.11 77.13 80.48 99.97 99.97 83.88
Woodbridge Score 100.00 10000  100.00 99.58 7261 0.00 9929 10000  100.00 91.54
Combined Reaches Scores 90.54 76.72 89.31 87.21 89.25 73.39 38.56 89.89 99.98 99.98 81.71
STEELHEAD TROUT Discharge (cfs)
piscuarce] = 200 200f - 200f T 275 ] 650 | 900 | 475 | q00{ 2151 - 250] 350 | 338 | 376 |
Camanche Reach In-migration 10000 10000  100.00 10000  100.00 ¥ 100,00
Spawning 94.14 94.14 94.14 91.76 89.29 9%0.13 . 9266
Fry 63.01 63.01 63.01 5835 16.43 53.66 : 25537
Juvenile 84.86 84.86 84.86 80.27 35.66 19.45 58.85 65.70 81.80 4621 36.11 3611 .7 5898
Out-migration 100.00 10000 10000 10000  100.00  100.00 100.00  100.00 100.00
Discharge (cfs)
piscrarae [ 125]° 150 " 125] 125 350 | 500 | 25| 25] 25 u3] 300 263 177]
Woodbridge Reach In-migration 10000 10000  100.00 100.00 10000 100.00
Out-migration 10000 10000  100.00  100.00 99.58 7267 10000  100.00 9.1
Camanche Score 92.05 88.80 84.86 77.16 39.69 19.45 58.85 65.70 81.80 46.21 85.37 88.67 81.40
Woodbridge Score 10000 10000 10000  100.00 99.58 72.67 100.00  100.00 99.85
Combined Reaches Scores 96.03 94.40 9243 88.58 69.64 46.06 58.85 65.70 81.80 46.21 92.69 94.33 99.63
Combined Reaches/Species Scores 93.28 85.56 90.87 87.90 79.44 59.73 4871 65.70 81.80 68.05 96.33 97.16 89.17
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Table D.6.3. Species and life stage SCIES scores as a function of discharge for natural production alternative, wet water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
DISCHARGE | . 200 |20 | 215§ 650 [ 900 [ a1 [T 400 [F 295 [
Camanche Reach In-migration 100.00
Spawning 8336 83.36
Fry 76.27 76.21 76.27 60.92
Juvenile 8219 78.05 34.92 24.50 54.25
Out-migration 100.00 100.00  100.00 100.00  100.00
Discharge (efs)
DISCHARGE L © 7128 I 180 ] S 125 I R 350] 500] T8 [
Woodbridge Reach In-migration 100.00 99.29 100.00
Out-migration 10000  100.00 99.58 72.61 0.00
Camanche Score 81.07 76.72 78.61 7443 78.92 74.11, 7113 80.48 99.97 99.97 83.88
Woodbridge Score 100.00 100.00 100.00 99.58 72.67 0.00 99.29 100.00 100.00 91.54
Combined Reaches Scores 90.54 .  76.72 89.31 87.21 89.25 73.39 38.56 89.89 99.98 99.98 81.71
STEELHEAD TROUT Discharge (cfs)
piscrarae | G650 o0 [ ars i qee s aiase T ase [ 338 ]
Camanche Reach In-migration 100.00 100.00 100.00 100.00
Spawning 94.14 94.14 94.14 91.76 89.29
Fry 63.01 63.01 63.01 58.35 16.43
Juvenile 84.86 84.86 84.86 80.27 35.66 19.45 58.85 65.70 81.80 46.21 36.11
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00 100.00
) Discharge (cfs)
DiscHARGE | | R T R BN D R 3 e 263 177
Woodbridge Reach In-migration 10000 10000  100.00 100.00
Out-migration 100.00 100.00 100.00 100.00 99.58 7267 100.00
Camanche Score 92.05 88.80 84.86 71.16 39.69 19.45 58.85 65.70 81.80 46;21 85.37 88.67 81.40
Woodbridge Score 100.00 100.00 100.00 160.00 99.58 72.67 100.00 100.00 99.85
Combined Reaches Scores 96.03 94.40 9243 88.58 69.64 46.06 58.85 65.70 81.80 46.21 92.69 94.33 90.63
Combined Reaches/Species Scores 93.28 85.56 90.87 87.90 7944 59.73 48.71 65.70 81.80 68.05 96.33 91.16 89.17
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Table D.6.4. Species and life stage SCIES scores as a function of discharge for hatchery production alternative, critical dry water years.

SPECIES/REACH LIFESTAGE JAN FEB MAR APR  MAY JUN JuL AUG SEP OCT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
oiscearce| - 1251 1000 T 125] .- 200] . 250]  325]  325] 275 ] 2251 - 125] " " 100] 1257 192)
Camanche Reach In-migration 100.00 10000 10000  100.00 . ' 100.00°
Spawning 54.65 54.65 9.65 54.65 5465 1 49.70
Fry 10000 10000  100.00 76.27 : 100.00 - 9739
Juvenile 100.00 82.19 79.43 76.67 76.67 oo 8268
Out-migration 160.00 10600 10000  100.00 79.33 9.17
Discharge (cfs)
DISCHARGE | 50 | sof . -~ sol ~Tsel T sef 50 | 50 | s0] " so]  sol- - s0] 50 50 )
Woodbridge Reach In-migration 100.00 85.67 100.00 100.00 96.85
Out-migration 100.00 100.00 45.87 0.00 0.00 24.02
Camanche Score 73.89 97.11  100.00 81.16 93.34 92.00 78.00 69.88 82.88 70.42 85.79
Woodbridge Score 100.00 100.00  100.00 45.87 0.00 0.00 8567  100.00  100.00 60.43
Combined Reaches Scores 86.94 97.11 100.00 90.58 69.61 46.00 39.00 77.78 91.44 85.21 7311
STEELHEAD TROUT Discharge (cfs)
pisciarce|{ -~ 125[ 100 ] 125 200] " - 250] »sf . 5] 275 | 225 125 | 100 | 125 | 192
Camanche Reach In-migration 100.00 100.00  100.00 100.00  100.00 100.00
Spawning 54.34 54.34 54.34 94.14 54.34 54.34 5872
Fry 10000 10000  100.00 63.01 59.90 100.00 86.25
Juvenile 100.00 10000  100.00 84.86 81.80 78.73 78.73 81.80 84.86 50.00 50.00 50.00 7847
Out-migration 10000 10000  100.00 10000  100.00  100.00 100.00  100.60 100.00
Discharge (cfs)
piscuarce|_ - 801 - s0] 80 - sof . sof . s0] 50 | so] . s0] 50| 50 | 50| 50 )
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 100.00 - 100.00
Out-migration 10000 10000  100.00  100.00 4587 0.00 10000 10000 - 96.29
Camanche Score 89.08 89.43 90.65 80.40 74.99 7873 1873 81.80 84.86 50.00 79.02 81.62 84.69
Woodbridge Score 10000 10000  100.00  100.00 45.87 0.00 100.00  100.00 98.15
Combined Reaches Scores 94.54 94.71 9532 90.20 60.43 39.37 78.73 81.80 84.86 50.00 89.51 90.81 91.42
Combined Reaches/Species Scores 90.74 95.91 97.66 90.39 65.02 42,68 58.87 81.80 84.86 63.89 90.47 88.01 82.26
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Table D.6.4. Species and life stage SCIES scores as a function of discharge for hatchery production alternative, all other water years (cont.).

C-101330

SPECIES/REACH LIFESTAGE JAN FEB MAR  APR MAY JUN JUL AUG SEP OoCT NOV DEC AVERAGE
CHINOOK SALMON
DISCHARGE 175 [ 150 |
Camanche Reach In-migration 100.00 10000 10000  100.00
Spawning 6901  69.01 965 6183  69.01
Fry 88.13 88.13 100.00 76.27 . 88.13
Juvenile 100.00 82.19 7312 50.14 76.67
Out-migration 100.00 100.00 100.00 100.00 79.33
Discharge (cfs)
DISCHARGE Use | 5[ 100 v 85
Woodbridge Reach In-migration 100.00 8567  100.00
Out-migration 100.00 100.00 58.67 30.08 0.00
Camanche Score 71.48 86.91 100.00 81.16 91.29 8291 78.00 69.88 85.59 79.79 84.90
Woodbridge Score 100.00 100.00 100.00 58.67 30.08 0.00 85.67 100.00 100.00 70.42
Combined Reaches Scores 8874 8691 10000 9058 7498 5649  39.00 7778 9279 89.89
STEELHEAD TROUT Discharge {cfs)
Camanche Reach In-migration 100.00  100.00 100.00 10000  100.00 :
Spawning 1424 74.24 54.34 94.14 64.29 74.24
Fry 81.50 81.50  100.00 63.01 53.66 81.50
Juvenile 92.43 9243  100.00 84.86 7548 5542 18.13 81.80 84.86 50.00 50.00 46.21 ©
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 : -
__Discharge (efs) __ ,
piscraroe [ - 125]. . 225] . <80 " -s0f i s e 85]
Woodbridge Reach In-migration 10000 100,00  100.00 100.00
Out-migration 10000 10000 10000  100.00 58.67 30.08 100.00
Camanche Score 90.57 89.11 90.65 80.40 70.02 5542 78.13 81.80 84.86 50.00 81.56 86.15 84.99
Woodbridge Score 100.00 100.00 100.00 100.00 58.67 30.08 100.00 100.060 98.62
Combined Reaches Scores 95.28 94.56 95.32 90.20 64.34 42.75 78.73 81.80 84.86 50.00 90.78 93.07 91.80
Combined Reaches/Species Scores 92.01 90.74 97.66 90.39 69.66 49.62 58.87 81.80 84.86 6389 91.79 91.48 84.73
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- Table D.6.5. Species and life stage SCIES scores as a function of discharge for maximum harvest alternative, critical dry water years.

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
pscuaroe|” . 1251 100 12s] 7S] o 2251 - 300] 300 | 250 | 175] 100 U 1s0] . 1s0] 181 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00 ©. - 100,00
Spawning 54.65 54.65 9.65 69.01 6183 - 5716
Fry 100.00 10000  100.00 88.13 94.07 . .. 98.69
Juvenile 100.00 91.09 82.19 76.67 76.67 : 8634
Out-migration 10000 10000 10000  100.00 79.33 99.17
Discharge (cfs)
oiscuarce[ " S0 TS0 s0] . 25] 25] 25 ] 25 | —25] 25] “25]  -100] 5] 42 ]
Woodbridge Reach In-migration 100.00 85.67 100.00 100.00 1 96.85
Out-migration 100.00 94.58 37.58 0.00 0.00 S 1999
Camanche Score 73.89 97.11  100.00 90.58 94.23 92.00 78.00 69.88 88.30 75.10 88.28
Woodbridge Score 100.00 100.00 94.58 37.58 0.00 0.00 8567 10000  100.00 58.42
Combined Reaches Scores 86.94 97.11  100.00 92.58 65.91 46.00 39.00 77.78 94.15 87.55 7335
STEELIIEAD TROUT Discharge (cfs)
pisciarce] 1257 . .. 100] . . 125]. - 175] -~ 225]  300].  300] 250 . 1750 " 100] 150]  150] 181 |
Camanche Reach In-migration 10000 10000  100.00 10000 10000 - 100.00
Spawning 54.34 54.34 54.34 74.24 74.24 6429 .. 6041
Fry 10000 10000  100.00 81.50 60.17 90.75 90.26
Juvenile 10000 10000  100.00 92.43 84.86 78.13 7873 81.80 92.43 50.00 46.21 46.21 7935 -
Out-migration 100.00 10000 10000 10000 10000  100.00 100.00  100.00 ©  100.00°
Discharge (cfs)
otscarce| o 50 ] sof o sel - v as] 25 ] 5] o 2s] 25] 25 25] - 100} 75] 42
Woodbridge Reach In-migration 10000 10000  100.00 10000  100.00 ~_ 100.00
Out-migration 10000 10000  100.00 94.58 37.58 0.00 10000 10000 9534
Camanche Score 89.08 89.43 90.65 85.28 76.07 78.73 78.73 81.80 9243 50.00 83.40 83.65 86.01
Woodbridge Score 10000 10000  100.00 94.58 37.58 0.00 100.00  100.00 97.67
Combined Reaches Scores 94.54 94.711 95.32 89.93 56.83 39.37 78.73 81.80 92.43 50.00 91.70 91.82 91.84
Combined Reaches/Species Scores 90.74 95.91 97.66 91.26 61.37 42.68 58.87 81.80 92.43 63.89 92.93 89.69 82.59
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Table D.6.5. Species and life stage SCIES scores as a function of discharge for maximum harvest alternative, dry water years (cont.).

C-101332

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
oiscuaroe (200 | 1200 200 | 175 [ s 225 [ 300 [ -5 300 [ i 250 [~
Camanche Reach In-migration 100.00 100.00 100.00
Spawning 83.36 83.36 2323 91.68
Fry 76.21 76.27 76.27 88.13
Juvenile 82.19 91.09 82.19 76.67 76.67
Out-migration 10000 10000 10000  100.00 79.33
piscaArce T 2]
Woodbridge Reach In-migration 100.00 90.00  100.00
Out-migration 100.00 94.58 37.58 0.00 0.00
Camanche Score 81.07 76.712 78.61 90.58 94.23 92.00 78.00 7441 96.86 91.86 88.30
Woodbridge Score 100.00 100.00 94.58 37.58 0.00 0.00 90.00 100.00  100.00 58.89
Combined Reaches Scores 90.54 76.72 89.31 92.58 65.91 46.00 39.00 82.21 98.43 95.93 73.60
STEELHEAD TROUT Discharge (cfs)
piscrarag [ ~ ) B T 150}
Camanche Reach In-migration 100.00 10000  100.00 100.00
Spawning 94.14 94.14 94.14 74.24 92.55
Fry 63.01 63.01 63.01 81.50 60.17
Juvenile 84.86 84.86 84.86 9243 84.86 78.73 78.73 81.80 92.43 50.00 40.90
Out-migration 100.00 10000  100.00 10000  100.00  100.00 100.00
Discharge (cfs)
piscraroef - . 125]. 5 150 [ - 125 [ . 2§[c . 28| 28] 28T T as T TS| Tgs| e 200 163 i 82
Woodbridge Reach In-migration 100,00 10000  100.00 100.00
Out-migration 100.00 10000  100.00 94.58 37.58 0.00 100.00
Camanche Score 92.05 88.80 84.86 85.28 76.07 78.13 78.73 81.80 92.43 50.00 87.10 90.24 86.64
Woodbridge Score 10000 10000  100.00 94.58 37.58 0.00 . 100.060  100.00 97.61
Combined Reaches Scores 9603 9440 9243 8993 5683 3937 7873 8180 9243 5000 9355 9512

Combined Reaches/Species Scores 93.28 85.56 90.87 91.26 61.37 42.68 58.87 81.80 9243 66.10 95.99 95.53 82.87
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Table D.6.5. Species and life stage SCIES scores as a function of discharge for maximum harvest alternative, normal and wet water years

C-101333

(cont.).
SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JuL AUG SEP ocTt Nov DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscaarce . 200 200 200 T 17s] - as| - 48] 475 | 400 | 1s] " 2so] 0 ase] v a3s] 301 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00 < 100.00°
Spawning 83.36 83.36 4145 99.91 9995 . 8985
Fry 7627 76.27 76.21 83.13 5257 . | 7157.
Juvenile 8219 91.09 76.67 62.48 5425 o sa0)
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00
Discharge (cfs)
DISCHARGE | 1s]  1se[  nas] - 28] s as] 25] - 25| 25| 13} 300 | 263 | 102 |
Woodbridge Reach In-migration 100.00 99.29 100.00 100.00 - 99.84
Out-migration 100.00 94.58 54.17 18.67 0.00 ' 36.53
Camanche Score 81.07 76.72 78.61 90.58 9244 87.14 77.13 80.48 %9.97 99.97 89.11
Woodbridge Score 100.00 100.00 94,58 54.17 18.67 0.00 99.29 100.00 100.00 68.19
Combined Reaches Scores 90.54 76.72 8931 92.58 73.30 52.90 38.56 89.89 99.98 99.98 78.65
STEELHEAD TROUT Discharge (cfs)
Disciarce| - 200 200 2000 co175] 325 | qas] - ars] 400 | 275] 250} 350 | 338 | 301 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00 100.00 100.00°
Spawning 94.14 94.14 94.14 74.24 89.29 %0.13 . 9074,
Fry 63.01 63.01 63.01 81.50 56.80 5366 6611
Juvenile 84.86 84.86 84.36 9243 78.73 65.70 58.85 65.70 81.80 4621 36.11 3611 . 6799
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Discharge (cfs)
DISCHARGE | 12s] - 1se] 128 25 25| 25| 25| 25| 25 | 13 | 300 | 263 | 102}
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 10000 - 100.00
Out-migration 100.00 100.00 100.00 94,58 54.17 18.67 100.00 10000 - 9635
Camanche Score 9205 88.80 84.86 85.28 7254 65.70 58.85 65.70 81.80 46.21 8537 88.67 84,97
Woodbridge Score 100.00 100.00 100.00 94,58 54.17 18.67 100.00 100.00 98.18
Combined Reaches Scores 96.03 94.40 92.43 89.93 6335 4218 58.85 65.70 81.80 46.21 92.69 94.33
Combined Reaches/Species Scores 93.28 85.56 90.87 91.26 68.33 41.54 481 65.70 81.80 68.05 96.33 97.16 85.11
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Table D.6.6. Species and life stage SCIES scores as a function of discharge for 1991 CDFG Plan, dry water years.

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscriarae | 328 | 428 [T Y
Camanche Reach In-migration 100.00
Spawning 76.18 83.36
Fry 82.20 76.27 76.27 82.20
Juvenile 82.19 86.64 76.67 62.48 69.57
Out-migration 100.00 10000  100.00 100.00 88.96
Discharge (cfs)
prscearce |- 7 125 T80 [ 128 ] o000 ase 100 1S TR v BT
Woodbridge Reach In-migration 100.00 8567  100.00  100.00 -
Out-migration 10000  100.00 54.17 18.67 0.00
Camanche Score 79.28 76.12 78.61 85.87 92.44 87.14 79.27 69.88 96.21 84.47 85.72
Woodbridge Score 100.00 100.00  100.00 54.17 18.67 0.00 85.67 10000  100.00 66.72
Combined Reaches Scores 89.64 76.72 89.31 92.94 73.30 52.90 39.63 71.78 98.10 92.23 76.22
STEELHEAD TROUT Discharge (cfs)
DISCHAROB 325 |4 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00  100.00
Spawning 84.19 94.14 94.14 84.19 91.07 84.19
Fry 7225 63.01 63.01 72.25 56.80 7225
Juvenile 88.64 84.86 84.86 88.64 7873 65.70 7222 78.73 84.86 50.00 26.00 4243
Out-migration 10000 10000  100.00 10000 10000  100.00 100.00  100.00
. » Discharge (cfs) »
Woodbridge Reach In-migration 10000  100.00  100.00 100.00  100.00
Out-migration 10000  100.00 10000  100.00 54.17 18.67 100.00  100.00
Camanche Score 91.31 88.80 84.86 82.84 72.54 65.70 7222 78.73 84.86 50.00 8548 88.17 85.11
Woodbridge Score 10000 10000  100.00  100.00 5417 18.67 10000  100.00 9845
Combined Reaches Scores 95.66 94.40 9243 91.42 63.35 42.18 72.22 78.73 84.86 50.00 92.74 94.09 91.78
Combined Reaches/Species Scores 92.65 85.56 90.87 92.18 68.33 41.54 55.93 7873 84.86 63.89 95.42 93.16 84.00
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Table D.6.6. Species and life stage SCIES scores as a function of discharge for 1991 CDFG Plan, normal water years (cont.).

C-101335

SPECIES/REACH LIFESTAGE JAN FEB  MAR APR  MAY JUN JUL AUG SEP ocT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
oiscaaroe|” - 1881:7 72000 200 925 . 925] 925] T 475] . 400] 275 | 200 | 350 - 200] 439 ]
Camanche Reach In-migration 100.00 100.00 10000 10000 . 100,00
Spawning 76.18 8336 40.99 89.95 76.18 7762
Fry 82.20 7627 76.27 21.66 8220 71.03°
Juvenile 82.19 2450 24.50 24.50 5425 3434
Out-migration 10000 10000 10000  100.00  100.00 T 100.00
Discharge (cfs)
DISCHARGE | 1257 150] 125 - 800 6251 525 251 25| 251 " so] 30 f o 125] 242 )
Woodbridge Reach In-migration 100.00 9542 10000 10000 = = 9899
Out-migration 100.00 10000  100.00 72.67 0.00 T 8343
Camanche Score 7928 76.72 78.61 25.46 75.54 74.11 7713 80.33 96.21 8447 76.60
Woodbridge Score 100.00 10000 10000  100.00 72.61 0.00 9542 10000  100.00 91.21
Combined Reaches Scores 8964 7672 89.31 62.73 81.71 73.39 38.56 87.87 98.10 92.23
STEELHEAD TROUT Discharge (cfs)
piscuarce ] . 188 J . 200 . 200 [~ 925] - 925[ - 925] " 475] q400f{ 2751 - 200] - 350] - 200] 439 ]
Camanche Reach In-migration 10000 10000  100.00 10000  100.00 i 100.00°
Spawning 84.19 94.14 94.14 55.25 97.07 8419 507 8631
Fry 225 63.01 63.01 6.50 6.50 7225 - 4396
Juvenile 88.64 84.86 8486 1945 19.45 19.45 58.85 6570  81.80 4243 26.00 42437 .. 5235,
Out-migration 10000  100.00 10000  100.00 10000  100.00 10000 10000 - 100.00
Discharge (cfs)
oscarce] . 128 1s0] 125 s00].  Te2s] 525| 25 | 2s] . 25] 50 | 300 | 125] 242}
Woodbridge Reach In-migration 100.00  100.00  100.00 100.00 10000 . 100.00:
Out-migration 100.00 10000 10000  100.00  100.00 7267 10000  100.00 99,73
Camanche Score 9131 88.80 84.86 37.38 29.86 19.45 58.85 6570  81.80 4243 85.48 88.17 76.52
Woodbridge Score 100.00 10000 10000 10060  100.00 72.67 100.00  100.00 99.86
Combined Reaches Scores 95.66 94.40 9243 68.69 64.93 46.06 58.85 65.70 81.80 4243 92.74 94.09 IEERTY

Combined Reaches/Species Scores 92.65 85.56 90.87 65.71 76.35 59.73 48.71 65.70 81.80 65.15 95.42 93.16 86.05
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Table D.6.6. Species and life stage SCIES scores as a function of discharge for 1991 CDFG Plan, wet water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP ocCT Nov DEC AVERAGE
CHINOOK SALMON
prscrarce |18 | T 415]
Camanche Reach In-migration 100.00 100.00  100.00
Spawning 76.18 83.36 9.65 89.95
Fry 82.20 76.21 76.21 21.66
Juvenile 82.19 24.50 24.50 24.50 62.48
Out-migration 10000  100.00 10000  100.00 98.58
DiscHARaE | 1 E
Woodbridge Reach In-migration 100.00 8567  100.00
Out-migration 100.00  100.00  100.00 T2.67 0.00
Camanche Score 79.28 76.12 78.61 25.46 75.54 74.11 80.53 69.88 96.21 84.47 75.96
Woodbridge Score 100.00 100.00 100.00 100.00 72.67 0.00 85.67 100.00 100.00 90.14
Combined Reaches Scores 89.64 76.72 89.31 62.73 81.71 73.39 40.27 71.78 98.10 92.23 83.05
STEELHEAD TROUT
piscrianae T3S0 350
Camanche Reach In-migration 10000 10000  100.00 100.00
Spawning 84.19 94.14 94.14 55.25 971.07
Fry 7228 63.01 63.01 6.50 6.50
Juvenile 88.64 84.86 84.86 19.45 19.45 19.45 65.70 .2 84.86 50.00 26.00
Out-migration 10000 10000 10000 100,00  100.00  100.00 100.00
- Discharge (cfs) —
DiscHaRGe [ TSSO . 415 . .- 25| . 28] " 28] -~ - s0Q] 2i5]  125] 217]
Woodbridge Reach In-migration 100.00  100.00 100.00 10000 10000 :
Out-migration 10000  100.00 10000 10000  100.00 7267 10000 10000 ::.%;
Camanche Score 91.31 88.80 84.86 37.38 29.86 19.45 65.70 7222 84.86 50.00 85.48 8817 76.93
Woodbridge Score 100.00 100.00 100.00 100.00 100.00 72.67 100.00 100.00 99.86
Combined Reaches Scores 95.66 94.40 92.43 68.69 64.93 46.06 65.70 7222 84.86 50.00 92.74 94.09 88.40
Combined Reaches/Species Scores 92.65 85.56 90.87 65.71 76.35 59.73 52.98 1222 84.86 63.89 95.42 93.16 85.72
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Table D.6.6. Species and life stage SCIES scores as a function of discharge for 1991 CDFG Plan, normal water years (cont.).

C-101337

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NoV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
oiscuarce| . 1881 - 200]. " 2007 925 .. 9251 925 | 475 | 400] 275 200 | 350 - 200] 439 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00 ~ 100,00
Spawning 76.18 8336 40.99 89.95 7618 1162
Fry 82.20 76.21 76.27 21.66 8220 7103
Juvenile 82,19 24.50 24.50 24.50 54.25 B "%
Out-migration 10000 10000 10000 10000  100.00 100.00
Discharge (cfs)
piscaarce| 1251 150 | -125] " s00] - 625 525 | 25| 25} 251  so] . 300]  125] 242 |
Woodbridge Reach In-migration 100.00 9542 10000 10000 9899
Out-migration 10000 10000  100.00 72.67 0.00 _ 8343
Camanche Score 79.28 76.72 78.61 25.46 75.54 7411 7713 80.33 96.21 84.47 76.60
Woodbridge Score 100.00 10000  100.00  100.00 7267 0.00 9542  100.00  100.00 91.21
Combined Reaches Scores 8964 7672 89.31 62.73 87.77 7339 38.56 87.87 98.10 92.23 83.90
STEELHEAD TROUT Discharge (cfs)
piscuarce| - . 1881 . 200] 2000 925 . 95| 9251 475] " 400 2751 - 200] - 350 200] 439 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00  100.00
Spawning 84.19 94.14 94.14 55.25 97.07 84.19 * .
Fry 7225 6301 63.01 6.50 6.50 7225 - 4396
Juvenile 88.64 84.86 84.86 1945 19.45 1945 58.85 65.70 81.80 4243 26.00 4243 535
Out-migration 10000 10000 10000  100.00 10000  100.00 100.00  100.00 - : 100.00
Discharge (cfs)
oscuarce[  125]. 150] . 125 800 - - 625] 525 25 | 25] . 25] 50| 300 | 125] 242
Woodbridge Reach In-migration 10000 10000  100.00 100.00  100.00 . 100.00:
Out-migration 100.00 10000 10000 10000  100.00 7267 10000  100.00 9,73
Camanche Score 9131 88.80 84.86 3738 29.86 19.45 58.85 65.10 81.80 4243 85.48 88.17 76.52
Woodbridge Score 10000 10000 10000 10000  100.00 7267 100.00  100.00 99.86
Combined Reaches Scores 95.66 94.40 9243 68.69 64.93 46.06 58.85 65.70 81.80 4243 92.74 94.09 §8.19

Combined Reaches/Species Scores 92.65 85.56 90.87 65.71 76.35 59.73 48.71 65.70 81.80 65.15 95.42 93.16 86.05

C— 01337



Table D.6.7. Species and life stage SCIES scores as a function of discharge for 1961 CDFG agreement, dry water years.

SPECIES/REACH LIFESTAGE JAN FEB  MAR APR  MAY JUN JUuL AUG SEP OoCT Nov DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscuaroe[ | - 125] % 000 | noo 125 :200] . .-250 . . -300]... 325 275 . 175] - 100, 125] 150 | 188 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00 :: - 100,
Spawning 54.65 54.65 9.65 54.65 69.01
Fry 10000 10000  100.00 76.21 88.13 -
Juvenile 100.00 82.19 79.43 76.67 76.67 N
Out-migration 160.00 100.00 100.00 100.00 79.33
Discharge (cfs)
pisciarce|  S0]- - 50 50} s0] - - 25] - 2s] - so] 251 25 a5 so] o 7s] 42}
Woodbridge Reach In-migration 100.00 8567 10000 10000 . 9685
Out-migration 100.00  100.00 45.87 0.00 0.00 At 24027
Camanche Score 73.89 97.11 10000 81.16 93.34 92.00 78.00 69.88 82.88 79.19 86.65
Woodbridge Score 100.00 10000  100.00 45.87 0.00 0.00 8567  100.00  100.00 60.43
Combined Reaches Scores 86.94 97.11  100.00 90.58 69.61 46.00 39.00 77.78 91.44 89.89 73.54
STEELHEAD TROUT Discharge (¢fs)
DISCHARGE | i 125170100 [ 128 [ o200 2s0) 300 i 3250 275) o 17s[ 00| 125 | 150 - 188]
Camanche Reach In-migration 100.00 100.00  100.00 100.00 100.00
Spawning 54.34 54.34 54.34 94.14 54.34 7424
Fry 100.00 100.00 100.00 63.01 59.90 81.50 . .. y
Juvenile 10000 10000  100.00 84.86 81.80 78.73 78.73 81.80 92.43 50.00 50.00 4621 . <18,
Out-migration 10000 10000 10000  100.00 10000  100.00 10000  100.00 100.00
» Discharge (cfs)
piscuarce| o 50 ¢ i s0] S0 sel  2s]. 5] - 50 25| 25 ] 25 so] 75| 42
Woodbridge Reach In-migration 100.00 10000  100.00 10000  100.00 < 100.00
Out-migration 10000 10000 10000  100.00 45.87 0.00 10000 10000 . 9629
Camanche Score 89.08 89.43 90.65 80.40 74.99 78.73 78.73 81.80 92.43 50.00 79.02 86.15 85.39
Woodbridge Score 10000  100.00 10000  100.00 45.87 0.00 100.00  100.00 98.15
Combined Reaches Scores 94.54 94.71 95.32 90.20 60.43 39.37 78.73 81.80 92.43 50.00 89.51 93.07 91.77
Combined Reaches/Species Scores 90.74 95.91 97.66 90.39 65.02 42.68 58.87 81.80 92.43 63.89 90.47 91.48 82.65

C— 01338

C-101338



Table D.6.7. Species and life stage SCIES scores as a function of discharge for 1961 CDFG agreement, normal water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB MAR  APR MAY JUN JUL AUG SEP OCT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
DiscHARGE | 350°] R
Camanche Reach In-migration 100.00
Spawning 54.65 54.65
Fry 100.00 10000  100.00 88.13
Juvenile 100.00 91.09 69.57 5425 5425
Qut-migration 100.00 10000  100.00 10000  100.00
Discharge (cfs
piscaaros [ .50 50 |8 s T R 1 &
Woodbridge Reach In-migration 100.00 90.54 10000 100.00
Out-migration 100.00 94.58 62.87 2637 0.00
Camanche Score 73.89 97.11 100.00 90.58 90.14 8432 7113 74.35 82.88 79.79 86.27
Woodbridge Score 100.00 100.00 94.58 62.87 2637 0.00 90.54 10000  100.00 71.09
Combined Reaches Scores 86.94 97.11 100.00 92.58 76.51 55.35 38.56 82.45 91.44 89.89 78.68
STEELHEAD TROUT Discharge (cfs)
DISCHARGE | 175 [oase [ ese [ s [T 150§ ii 425 ] i
Camanche Reach In-migration 100.00 100.00  100.00 100.00
Spawning 54.34 54.34 54.34 7424 54.34
Fry 10000 10000 100.00 81.50 50.52 :
Juvenile 10000 10000  100.00 9243 72.22 58.85 58.85 65.70 81.80 46.21 50.00
Out-migration 100.00 10000 10000 10000 10600  100.00 100.00
, Discharge (cfs) .
piscaarce [ 7 S SR R B R FER L N T T I e T e e O N " 44]
Woodbridge Reach In-migration 100.00 100.00  100.00 100.00 100.00
Out-migration 10000 10000  100.00 94.58 62.87 26.37 100.00 100.00 ::
Camanche Score 89.08 89.43 90.65 85.28 67.49 58.85 58.85 65.70 81.80 46.21 79.02 86.15 84.21
Woodbridge Score 10000 10000  100.00 94.58 62.87 26.37 10000  100.00° 98.43
Combined Reaches Scores 94.54 94.71 95.32 89.93 65.18 4261 58.85 65.70 81.80 46.21 89.51 93.07 91.32
Combined Reaches/Species Scores 90.74 95.91 97.66 91.26 70.85 48.98 48,71 65.70 81.80 64.33 90.47 91.48 85.00

C— 01339
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Table D.6.7. Species and life stage SCIES scores as a function of discharge for 1961 CDFG agreement, wet water years (cont.).

SPECIES/REACH LIFESTAGE JAN FEB  MAR APR  MAY JUN JuL AUG SEP OoCT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs)
piscrarae| - . - 100 | 100] 100 - 475 350] . 450] 425 | 3sof - 225]- 100] - 100] 125 217]
Camanche Reach In-migration 100.00 100.00 100.00  100.00 - 100.00.
Spawning 54.65 54.65 9.65 54.65 5465 . 49.70-
Fry 100.00 10000  100.00 88.13 10000 . . 9869
Juvenile 100.00 91.09 69.57 54.25 62.48 L1149
Out-migration 10000 10000 10000  100.00 98.58 -7 9994
Discharge (cfs)
piscrarce| - .50 -~ T S0 501 1] T 2s] 25| 25] 251 2s] 10] 50 ] 751 35])
Woodbridge Reach In-migration 100.00 85.67 100.00 100.00 " 9685
Out-migration 100.00 94.58 62.87 26.37 0.00 S 4426
Camanche Score 73.89 97.11  100.00 90.58  90.14 8432 80.53 69.88 82.88 70.42 85.17
Woodbridge Score 100.00 100.00 94.58 62.87 26.37 0.00 8567  100.00  100.00 70.55
Combined Reaches Scores 86.94 97.11  100.00 92.58 76.51 55.35 40.27 71.78 91.44 85.21 77.86
STEELHEAD TROUT Discharge (cfs)
oiscuarce| ¢ . 100 - 100] - 100 [—: 175 0 350] . 4se]. 425 | 350] - 22s]  “100] - ool 125] 217]
Camanche Reach In-migration 10000  100.00  100.00 10000 100.00 * ::2100.00
Spawning 54.34 54.34 54.34 74.24 54.34 5434 -0
Fry 100.00 10000  100.00 81.50 50.52 100.00 - -,
Juvenile 10000  100.00  100.00 9243 72.22 58.85 65.70 7222 84.86 50.00 50.00 50.00 i
Out-migration 10000  100.00 10000 10000 10000  100.00 10000  100.00 -
Discharge (cfs)
DISCHARGE | s0] s s50] 1o as] o 2s] 251 2s] - 25] 10] 50 | 75| 35]
Woodbridge Reach In-migration 10000 10000  100.00 10000  100.00 100.00 -
Out-migration 10000 10000  100.00 94.58 62.87 26.37 100.00  100.00 96.87
Camanche Score 89.08 89.43 90.65 85.28 67.49 58.85 65.70 72.22 84.86 50.00 79.02 81.62 83.99
Woodbridge Score 10000  100.00  100.00 94.58 62.87 26.37 10000  100.00 98.43
Combined Reaches Scores 9454 9471 9532 8993 6518 4261 6570 7222 8486 5000 8951 9081
Combined Reaches/Species Scores 90.74 95.91 97.66 91.26 70.85 48.98 52.98 72.22 84.86 63.89 90.47 88.01 84.53

C— 01340
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Table D.6.8. Species and life stage SCIES scores as a function of discharge for existing conditions (1967-1987 calendar years), dry water

years.
SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOY DEC AVERAGE
CHINOOK SALMON » Discharge (cfs) .
piscarae |- & ey BN st
Camanche Reach In-migration 100.00 100.00 100.00 100.00
Spawning 54.65 5465 23.06 5465 5465
Fry 100.00 100.00 83.13 66.04 100.00
Juvenile 91.09 7943 69.57 6248 6248
Out-migration 100.00 100.00 100.00 100.00 98.58
_ . Discharge (cIs) »
piscrarce [T 100 L 6 ' e | G ) )
Woodbridge Reach In-migration 100.00 90.54 100.00 100.00
Out-migration 100.00 100.00 62.87 18.67 0.00
Camanche Score 73.89 97.11 8931 76.67 90.14 87.14 80.53 435 $2.88 7042 8355
Woodbridge Score 100.00 100.00 100.00 6287 1867 0.00 90.54 100.00 100.00 69.34
Combined Reaches S 86.94 97.11 94.65 8834 76.51 5290 027 8245 91.44 8521
STEELHEAD TROUT ‘ Dlscharge (cfs)
piscrarae | T 380 | A28 ] s T 242)
Camanche Reach In-migration 100.00 100.00 100.00 160.00 100.00
Spawning 5434 54.34 74.24 92.55 54.34 54.34
Fry 100.00 100.00 81.50 59.90 50.52 100.00
Juvenile 100.00 100.00 9243 8180 nn 65.70 65.70 n» 81.30 4621 50.00 50.00
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Discharge (cfs)
piscarce | s sl sol o se ] realE i s o] ¢ 8]
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00
Out-migration 100.00 100.00 100.00 100.00 62.87 18.67 100.00
Camanche Score 89.08 39.43 8115 7824 67.49 65.70 65.70 nn $1.30 4621 79.02 81.62 8280
s Woodbridge Score 100.00 100.00 100.00 100.00 62.87 18.67 100.00 100.00 98.67
Combined Reaches Scores 94.54 94.71 93.88 89.12 65.13 4218 65.70 .22 81.80 46.21 89.51 90.81 9073
Combined Reaches/Species S 90.74 9591 9427 3873 7085 41.54 5298 nn 31.80 64.33 90.47 38.01 83.59
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Table D.6.8. Species and life stage SCIES scores as a function of discharge for existing conditions (1967-1987 calendar years), normal water
years (cont.).

C-101342

SPECIES/REACH LIFESTAGE JAN FER MAR APR MAY JUN JuL AUG SEP ocr NOV DEC AVERAGE
CHINOOK SALMON Discharge (cls)
piscaaroe| ;.. 8528] o sas e ers| . ese] i i s s1s] 0] 700 | e1s|  eis[ . as|{ as] T e)
Camanche Reach In-migration 100.00 100.00 100.00 100.00 =< 100.00 -
Spawning 96.54 9.54 60.30 99.81 9168 . 9231
Fry 3038 3038 25.18 25.18 6604 . 2815
Juvenile 3492 34.92 30.01 26.16 30.01 3149
Out-migration 100.00 100.00 100.00 100.00 100.00 ©100.00
Discharge (cfs)
DischAroB| . 500 | ss0] - ers] T 400 ] a0 as0] - 21s] - asof 3se] T seo] T aso] T 27T T ael
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 &+ 100,00 ;
Out-migration 100.00 100.00 100.00 69.67 35.63 i 8341
Camanche Score 70.58 34,61 29.78 34.00 7733 7468 65.01 2671 99.93 94.57 7039
Woodbridge Score 100.00 100.00 10000 10000 69.67 0.00 100.00 100.00 100.00 9174
Combined Reaches Scores 85.29 3461 64.89 67.00 88.66 7218 3250 9338 99.97 s7.2 I
STEELHEAD TROUT Discharge {cfs)
piscuarce [ 82810 T s T comslo osrs| - el o me] - ers]- ers] T as]  2s] L er1)
Camanche Reach In-migration 100.00 100.00 100.00 100.00 100.00
Spawning 100.00 100.00 3648 8648 £7.61 9255 -
Fry 29.00 29.00 16.43 16.43 11.06 5990 ... . 2051:
Juvenile 51.9 51.99 35.66 35.66 2139 2176 2139 30.71 17.83 17.83 3285 4090 7 . 3248
Out-migration 10000 10000 106000 10000 10000  100.00 100.00 100.00 100.00
Discharge (cfs)
piscuarce] - -s00] T Tssel 78] T 400 a0 - 4so] - 25| 2se] 350 ] 500 | 400 | 275 | 419}
Woodbridge Reach In-migration 10600 10000  100.00 100.00 100.00 © . 100.00.
Out-migration 10000 10000 10000 10000  100.00 69.67 100.00 100.00 99.70
Camanche Score 85.79 79.52 62.84 50.94 3453 2176 2739 30.71 17.83 17.83 8434 90.01 6931
Woodbridge Score 100.00 10000 10000 10000  100.00 69.67 100.00 100.00 99.85
Combined Reaches Scores 9200 8076 8142 7547 67121 4sT2 2139 30 17.83 1783 9217 95.00
Combined Reaches/Species Scores 89.09 62.18 73.15 71.24 77.96 58.95 20.95 3071 17.83 55.61 96.07 96.15 82.82
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Table D.6.8. Species and life stage SCIES scores as a function of discharge for existing conditions (1967-1987 calendar years), wet water
years (cont.).

C-101343

SPECIES/REACH LIFESTAGE JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC AVERAGE
CHINOOK SALMON Discharge (cfs) : »
DISCHAROCE T 1000 000 1000]
Camanche Reach In-migration 100.00 100.00 100.00 100.00
Spawning $6.74 56.74 38.87 56.74 56.74
Pry 20.97 2097 20.97 20.97 20.97
Juvenile 2148 2148 21.48 21.48 21.48
Out-migration 100.00 100.00 100.060 100.00 100.00
DscHARGE |
Woodbridge Reach In-migration 100.00 100.00 100.00
Out-migration 100.00 100.00 100.00 78.67 56.58
Camanche Score 43.96 .25 278 23.06 74.56 73.08 60.74 7962 83.67 .79 59.45
Woodbridge Score 100.00 100.00 100.00 100.00 78.67 0.00 100.00 100.00 100.00 94.23
Combined Reaches Scores 71.98 23.25 61.39 61.53 87.28 75.87 3037 39.81 9183 85.89 76.84
STEELHEAD TROUT N Discharge (cfs)
DISCHARGE | i 1000 | 5 1060 |
Camanche Reach In-migration 100.00 100.00 100.00 100.00
Spawning 2% 29 429 4290 2%
Fry 5.00 5.00 5.00 5.00 5.00
Juvenile 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 8.00 3.00 3.00
Out-migration 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Discharge (cfs)
pischaroe | i sis] e s 1000 T 1000 ]
Woodbridge Reach In-migration 100.00 100.00 100.00 100.00 100.00
Out-migration 100.00 100.00 100.00 100.00 100.00 78.67 100.00 100.00 -
Camanche Score 65.62 51.70 48.16 33.53 2807 16.00 16.00 16.00 8.06 8.00 68.28 71.85 5227
Woodbridge Score 100.00 100.00 100.00 100.00 100.00 78.67 100.00 100.00 99.89
Combined Reaches Scores 8231 7885 74.08 66.76 6403 4733 16.00 16.00 8.00 3.00 8414 85.92
Combined Reaches/Species S 71.39 51.05 67.73 64.15 75.66 61.60 23.19 16.00 8.00 48.91 87.99 3591 76.46
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Table D.7.1. Summary of SCIES scores for chinook salmon.

YEAR SCIES SCORES
LIMITING| LIMITING TYPE COMBINED ALTERNATIVE
ALTERNATIVE YEAR TYPE)] REACH LIFESTAGE | FREQUENCY MINIMUM REACH WEIGHTED AVERAGE#*

Dry Woodbridge |Outmigration 0.14 48 78

CDFG Normal Camanche [Juvenile 0.47 37 84 38
Wet Camanche |Juvenile 0.39 35 83
Critical Dry Woodbridge |Outmigration 0.20 20 75

ESCAPEMENT Dry Woodbridge |Outmigration 0.27 45 79 45
Normal Camanche |Juvenile 0.11 55 87
Wet Camanche {Juvenile 0.41 55 87
Critical Dry Woodbridge |Outmigration 0.16 20 60

PRODUCTION Dry Woodbridge {Outmigration 0.34 45 78 46
(NATURAL) Normal Camanche |Juvenile 0.36 55 88
Wet Camanche {Juvenile 0.14 55 88

PRODUCTION Critical Dry Woodbridge |Outmigration 0.46 24 73 35
{HATCHERY) All Others Woodbridge |Outmigration 0.54 44 78
Critical Dry Woodbridge |Outmigration 0.16 20 73

MAXIMUM HARVEST  |Dry Woodbridge |Outmigration 0.34 20 74 28
Normal & Wet  |Woodbridge |Outmigration 0.50 37 79
1991 COFG Dry Woodbridge | Outmigration 0.14 37 76

PLAN Normal Camanche |Juvenile 0.47 34 84 35
Wet Camanche |Juvenile 0.39 34 84
CDFG 1961 Dry Woodbridge |Outmigration 0.14 24 74

AGREEMENT Normal Woodbridge }Outmigration 0.47 44 79 41
Wet Woodbridge |Cutmigration 0.39 44 79
EXISTING Dry Woodbridge |Outmigration 0.14 41 76

CONDITION Normal Camanche |Fry 0.47 28 81 27
Wet Camanche |{Fry 0.39 21 77

* Year type minimum scores weighted by frequency of occurrence.
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Table D.7.2. Summary of SCIES scores for steclhead trout.

C-101345

C— 01345

STEELIIEAD YEAR SCIES SCORES
LIMITING| LIMITING TYPE COMBINED ALTERNATIVE
ALTERNATIVE YEARTYPE] REACH | LIFESTAGE | FREQUENCY | MINIMUM REACH WEIGHTED AVERAGE*
Dry Camanche [Fry 0.14 52 9
CDFG Normal Camanche |Fry 0.47 37 87 37
Wet Camanche ({Fry 0.39 32 86
Critical Dry . |Camanche |{Spawning 0.20 64 92
ESCAPEMENT Dry Camanche |Fry 0.27 56 9N 56
Normal Camanche |Fry 0.11 54 90
Wet Camanche |Fry 0.41 53 90
Critical Dry Camanche |Spawning 0.16 60 92
PRODUCTION Dry Camanche |Fry 0.34 57 92 57
(NATURAL) Normal Camanche |Fry 0.36 55 o1
Wet Camanche |Fry 0.14 55 97
PRODUCTION Critical Dry Camanche |Spawning 0.46 59 91 66
(HATCHERY) All Others Camanche |Spawning 0.54 72 92
Critical Dry Camanche |Spawning 0.16 60 g2
MAXIMUM HARVEST |Dry Camanche |Fry 0.34 67 92 65
Normal & Wet ‘|Camanche |Juvenile 0.50 66 92
1991 CDFG Dry Camanche |Fry 0.14 65 92
PLAN Normal Camanche |Fry 0.47 44 88 47
Wet Camanche |Fry 0.39 44 88
CDFG 1961 Dry Camanche }Spawning 0.14 62 92
AGREEMENT Normal Camanche |Spawning 0.47 60 91 60
Wet Camanche |Spawning 0.39 60 91
EXISTING Dry Camanche [Spawning 0.14 62 91
CONDITION Normal Camanche |Fry 0.47 21 85 20
Wet Camanche |Fry 0.39 5 76

* Year type minimum scores weighted by frequency of occurrence.



