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Overview of Appendix D:
Detailed HEC-HMS Model Descriptions and Results

This appendix provides the details for each of the HEC-HMS basin models developed for
the Sacramento River, San Joaquin River and Tulare Lake Bed Basins. Model descriptions,
figures, and results are given. The details and description of each basin model are provided in
the following order:

1. Afigure depicting each of the basins. The figure was captured from the HEC-
GeoHMS results. Each figure includes the underlying DEM, basin and subbasin
delineations as developed using HEC-GeoHMS, rivers, and significant reservoirs or
lakes. The basin and subbasin delineations and subsequent subbasin and reach
connectivity were then imported into HEC-HMS.

2. A written description for each basin model. The description includes a summary of
the modeling decisions. It provides the drainage area and the number of subbasins and
reaches for each basin. A brief comparison of the 1995 and 1997 events is made. The
gages and the Clark TC and R values used for the modeling and calibration are provided.
The description also indicates whether generic or basin specific criteria were used to
compute the Muskingum K and X values. If HMS Sources and Sinks are used in the
model, their purposes are described. Finally, a discussion of the 1995 and 1997 event
calibrations is provided.

3. The HEC-HMS basin schematic displaying the subbasin, reach, and junction names.

4. Subbasin parameters are given in spreadsheet form. Drainage areas, flow lengths,
slopes, the computed basin shape factors, and calculated TC and R values are given. The
physical characteristics were developed in HEC-GeoHMS.

5. Reach parameters are given in spreadsheet form. Reach lengths, slopes, cumulative
drainage areas, and calculated river reach parameters are provided. Estimates of the
physical characteristics were calculated in GeoHMS. If the lag routing method was used
instead of the Muskingum method, it is noted in the table and the lag time is given. The
table also indicates whether generic routing criteria was used or if a river specific
equation was used to compute the hydraulic radius for that reach. If a specific equation
was used, the Manning's “n” value and channel velocity are also given.

6. For the 1995 and 1997 events, the following information is provided:
A. HEC-HMS Summary of Results Table. This table provides the computed peak
discharge, time of peak, volume, and cumulative drainage area to each subbasin,
reach and junction. The event modeling time window is also given.
B. A comparison plot of the observed and computed hydrographs at all calibration

points. If a calibration point was not used for a given basin, the computed
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hydrograph at the basin outlet is displayed. The figures start with the most
downstream calibration point and proceed upstream. At times, two computed
hydrographs overlap, and therefore only one of the two hydrographs is displayed in
the hydrograph comparison plots.

C. A table which provides the baseflow and loss parameters for each of the
subbasins that were used to calibrate the models.
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Upper Sacramento River Basin

McCloud River Big Sage
Reservoir

Pit River

Lake Shasta
Hat Creek

HEC-GeoHMS Subbasin Delineation
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Upper Sacramento River

The Upper Sacramento River HMS Model consists of a 6,400 square mile basin above
Shasta Dam, located in the northern-most portion of the Sacramento Watershed. The basin is
divided into 27 subbasins and connected with 17 routing reaches. Diverse hydrologic features
exist in the subbasins. Several existing studies (20-40 years old) were available for Hat Creek,
Burney Creek, and North Fork Pit River at Alturas, but they were not used extensively. The
HEC-HMS models produced computed peak inflows into Lake Shasta of 188,939 cfs for the
1997 event and 114,358 cfs for the 1995 event.

The subbasins in the Upper Sacramento River, McCloud River, Burney Creek, and Ash
Creek followed the suggested parameter methodology for estimating TC and R. The Pit River,
Hat Creek, and Fall River subbasins followed the guidelines also, but with one significant
modification. Calibration along the Pit River using the generalized values proved impossible.
The volcanic soils and frequent small lakes delayed the runoff for days. Several hourly gages
are located on the mainstem of the Pit River. Therefore, the incremental contributions and
timing could be identified, but the majority of the Pit River flow arrived much too late to
substantially influence the peak inflow into the lake. Reasonable calibration of the 1997 event
resulted from multiplying the TC values determined from the generalized procedure by a factor
of 8. The value of R was set equal to 1.5TC.

The peaks of the inflow hydrograph at Shasta were driven by the Upper Sacramento and
McCloud Rivers. Neither river exhibited the very slow, percolating drainage characteristics of
the Pit River. Both are well-gaged basins, with historical flows measured at their confluence
with Shasta. Unfortunately, several inconsistencies between the LWASS data and the observed
hydrographs made calibration difficult (as described in the main report in “Section 5.2.4,
Distributed Snow Process Model Operation”, and in “Section 6.6.1, Losses™). Therefore, HMS
source elements were implemented for the Pit River, McCloud River, and Sacramento River to
replace the inadequate computed runoff from the upstream basins.

For the 1997 event, initial baseflow values ranged between 0.7 and 5 cfs per square mile.
Initial losses for the 1997 event were generally 1.5 inches, except for the Sacramento River and
lower McCloud River, which were set to lower values. Constant loss rates were generally set to
0.05 inches/hour, except for the lava bed subbasins (0.25 inches/hour) and the Sacramento River
and lower McCloud subbasins (0.001 inches/hour). All recession constants were set to 0.8, with
0.2 for the ratio-to-peak.

The 1995 event parameters were not modified from those in the detailed model for the
1997 event. The same tendencies arose: good calibration for the upper Sacramento River;
mixed results on the McCloud and Pit Rivers; and, a huge volume of runoff required in the
Shasta local drainage area (however, setting the loss rates to very low values for the Shasta local
drainage area provided for a good fit with the observed hydrograph).
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Specific modeling efforts for the 1997 and 1995 events are described in the following
paragraphs:

US3R Tule Lake:

No reservoir information was found, but the behavior of the gage at Likely indicates no
water was released during the 1997 event. Parameters were developed to store almost all of the
water.

US5R West Valley Reservoir:

No reservoir information was found, but the behavior of the gage at Likely indicates no
water was released during the 1997 event. A storage-outflow relationship was developed to
generate flows that resembled those at the gage at Likely.

US11R Big Sage Reservoir:

No reservoir information was found. Assumed no water was released during the 1997
event because the other headwaters reservoirs had similar behavior. A storage-outflow
relationship was developed to release a minimal flow.

US17 Pit River at Canby (and all subbasins upstream):

This subbasin represents the first calibration point on the Pit River. The areas upstream
are volcanic with numerous hot springs. The river drops between a series of wide, flat valleys at
4000-5000 feet elevation, where it meanders in multiple shallow braids. The observed
hydrograph for the 1997 event showed a highly attenuated peak arriving almost exactly three
days after the rain ended. The generic loss rates (initial loss of 1.5 inches and constant loss
ratesof 0.05 inches/hour) and baseflow parameters effectively modeled the response. Good
calibration was achieved by multiplying Group 2 TC values for subbasins upstream of Canby by
8, and setting R equal to 1.5TC. As a recommendation, an excellent fit of the observed
hydrograph could probably have been achieved by dividing the 740 square miles along the Pit
River into more than two subbasins, and/or by revising the routing and recession parameters.

US18 Ash Creek above Adin:

This hourly gage shows a much faster response than in other parts of the basin. It is
suspected that the LWASS hyetograph for the 1997 prevented an exact calibration, but an
adequate fit was achieved using reasonable loss parameters with TC computed according to the
Group 2 equation and R set equal to 4.0TC. The initial baseflow was set to 2 cfs per square mile.

US20 Ash Creek between Adin and Confluence with the Pit River:
The same parameters as US18 were used.

US17-US23 Pit River above Ash Creek and US23-US25 Pit River above Bieber:

The observed hydrographs at US17 (Canby) and US25 (Pit River at Muck Valley
Diversion) had a substantial lag between them. The timing issues were resolved by:
“disconnecting” the river at Canby (using the records from the observed gage as a source);
reducing the runoff from the subbasins between US17 and US25 by using very high loss rates;
and, adjusting water velocity in the spreadsheet until the routing parameters matched the peaks.
A flow velocity of 1 foot per second provided a good fit between the observed hydrograph at
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Bieber and the observed hydrograph routed from Canby. The river was “reconnected” and the
source at Canby was removed.

US22 Pit River above Ash Creek and US24 Pit River at Muck Valley Diversion:
After determining the routing parameters, the Pit River basin parameters were set
between Canby and Bieber using the generic losses and multiplier of 8 for the TC values.

US25-US29 Pit River above Fall River and US29-US31 Pit River above No 1 Powerplant:

The observed hydrographs at US25 (Bieber) and US31 (Pit River at No 1 Powerplant)
have substantial lag between them. The timing issues were resolved by: “disconnecting” the
river at Bieber (using the gage as a source); reducing the runoff from the subbasins between
US25 and US31 by using very high loss rates; and, adjusting water velocity in the spreadsheet
until the routing parameters matched the peaks. A flow velocity of 1.5 feet per second provided
a good fit between the observed hydrograph at Powerplant No 1 and the observed hydrograph
routed from Bieber. The river was “reconnected” and the source at Bieber was removed.

US26 Fall River, US28 Pit River above Fall River, US30 Hat Creek, and US32 Pit River
above Hat Creek (above Powerhouse No 1):

After determining routing parameters as previously described, parameters for these areas
were set using the multiplier of 8 for the TC value. Most of this area is lava beds so high
constant loss rates of 0.25 inches/hour were chosen.

US34 Burney Creek above Burney and US36 Burney Creek above Confluence with Pit River:

The hourly gage showed a much faster response than in other parts of the basin. An
adequate fit was achieved by using reasonable loss parameters with the TC computed according
to the Group 2 equation and R set equal to 4.0TC.

US38 Pit River above Confluence with Burney Creek (Lake Britton) and US40 Pit River above
Big Bend:

The runoff was no longer dominated by the lava beds, but the soils were still volcanic.
Parameters were set for these subbasins using a multiplier of 8 for the TC, and the generic losses
were used. Initial storage for Lake Britton was roughly estimated, but the reservoir had
insufficient capacity to significantly influence the hydrograph. The model calibrated decently at
US41 (Big Bend).

US42 Pit River above Dam No 6 and US44 Pit River above Dam No 7 (Montgomery Creek):
Parameters for these subbasins were set using a multiplier of 8 for the TC, and the
generic losses were used. Initial storage for reservoirs at dams 6 and 7 were roughly estimated,
but the reservoirs had insufficient capacity to significantly influence the hydrograph. The model
calibrated well at US45 (Dam No 7), except that the observed hydrograph showed about 10,000
cfs of initial baseflow appearing somewhere between US41 and US45. Most of the 10,000 cfs
was likely due to diversions from the McCloud River and upper Pit River returning to the basin.
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US46 McCloud River at McCloud:

Parameters were set according to regression results (Group 2, with R = 4.0TC), but the
LWASS data were not consistent with the timing of the observed flows. The closest fit to the
observed data was found using losses of 1.5 inches of initial loss and 0.25 inches/hour of
constant loss. This subbasin is adjacent to the lava-dominated Fall River basin. Available maps
didn’t show any lava beds in these headwaters, but the volume greatly exceeded the observed
hydrograph; therefore, high loss values were used. Initial baseflow was set to 3 cfs per square
mile.

Reach US47-US49 McCloud River above Ah-Di-Na and Reservoir US47R Lake McCloud:

The routing for this reach was converted from Muskingum (1.0/0.4/1) to the lag method
(10 minutes) because most of reach is covered by Lake McCloud. Storage in this lake is
insufficient to noticeably attenuate the 1997 event, so a node representing a simple junction
(instead of a reservoir) was used. An elevation-storage-outflow curve (that delayed the flow
routed from US46) was used. As a result, the modeled peak reservoir outflow occurred at
approximately the same time as the observed. Losses of 1.5 inches and 0.05 inches/hour were
used for the initial and constant losses, respectively, and the initial baseflow was set to 5 cfs per
square mile.

US50 McCloud above Shasta:
This subbasin required a reduction of the initial loss to 0.5 inches and a minimization of
the constant loss rate to 0.001 inches/hour. The initial baseflow was set to 5 cfs per square mile.

US52 Sacramento River at Delta (confluence with Shasta):

A good calibration was achieved by using the suggested Group 1 TC, with R set equal to
4.0TC. For this subbasin, minimal losses were used. The initial baseflow was set to 5 cfs per
square mile.

US54 Shasta Lake Local Drainage:

Not enough water was available in the LWASS hyetograph to match the observed
inflows. The timing appeared good, using suggested Group 1 TC, with R set equal to 4.0TC.
Each of the tributaries to Shasta has observed flows available. The observed flows for the Pit
River, McCloud River and Sacramento River were implemented as HMS source elements and a
downstream sink element was established as a summation point. Even when these sources were
combined, their flows were initially 20,000 cfs below the observed Shasta inflow at the
beginning of the event and about 100,000 cfs at the peak. Therefore, to compensate for this
difference in observed peaks and volumes, the losses for the local drainage area were reduced to
nearly zero and the baseflows were set to 30 cfs per square mile to match the Shasta inflows.
The same behavior occurred for the 1995 event.
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Upper Sacramento River Basin HEC-HMS Model Schematic
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Upper Sacramento River Basin Parameters

Subbasin Name Area Total Length to Slope Basin Initial TC Initial R Final TC Final R

DA Flow Length  Centroid LFP Factor  1.4(LL CA/SUZ)'33 1.5TC | 1.67(LL (;A/Sllz)'z9 1.5TC

(Sq Mi) L (Mi) Lea (Mi) S (ft/mi) LLCA/Sl/Z (Hr) (cfs/Hr) (Hr) (cfs/Hr)
US2 TuleLk/CedarCr 73.07 15.20 3.94 195.722 4.28 2.3 3.4 20.4 30.6
US4 SFkPitR AbLikely 174.77 24.60 10.67 164.099 20.49 3.8 5.7 321 48.1
US6 NFKPitR AtAltura 227.76 29.39 10.64 112.065 29.53 43 6.4 45 6.7
US8 SFkPitR AbCf 376.96 33.54 13.08 65.350 54.28 5.2 7.8 5.3 8.0
US10 Big Sage 117.46 23.78 9.10 14.898 56.08 53 7.9 42.9 64.4
US12 Rattlesnake Cr 71.60 24.82 12.85 38.197 51.62 5.1 7.7 41.9 62.9
US14 PitR AtRatISnak 16.00 8.59 2.94 51.556 3.52 21 3.2 19.2 28.9
US16 PitR AbCanby 364.97 37.90 12.40 23.185 97.58 6.3 9.5 50.4 75.7
US18 Ash Cr AbAdin 259.49 34.58 12.22 82.357 46.57 5.0 75 5.1 20.3
US20 Ash Cr AbCf 207.58 36.96 18.34 70.839 80.53 6.0 8.9 6.0 23.9
US22 PitR AtAshCr 402.98 46.51 15.21 23.066 147.28 7.3 10.9 56.8 85.2
US24 Pit R At MuckDv 144.51 27.18 8.96 63.978 30.44 4.3 6.5 36.0 54.0
US26 Fall R 701.34 63.97 34.04 58.262 285.31 9.0 13.6 68.8 103.3
US28 PitR AtFallR 470.55 49.12 24.50 77.063 137.10 7.1 10.7 55.7 83.5
US30 Hat Cr 594.47 58.86 33.77 74.528 230.24 8.4 12.6 64.7 97.0
US32 PitR NrPH1 141.50 31.64 13.57 92.504 44.63 4.9 7.4 40.2 60.3
US34 Burney Cr Ab Bu 87.23 23.17 11.45 230.213 17.49 3.6 5.4 3.8 15.3
US36 Burney Cr AbCf 92.94 20.89 11.86 131.590 21.60 3.9 5.8 4.1 16.3
US38 PitR AtBurneyCr 46.96 12.71 10.76 182.001 10.14 3.0 4.5 26.2 39.2
US40 PitR At BigBend 127.64 33.68 13.94 114.683 43.85 4.9 7.3 40.0 60.0
US42 PitR Ab No6Dam 109.69 28.66 13.15 172.390 28.70 4.2 6.4 35.4 53.0
US44 PitR AtMontgmCr  128.08 23.27 8.40 221.337 13.15 3.3 4.9 28.2 423
US46 McCloudR AtMCId  363.16 46.28 21.26 245.900 62.75 55 8.2 55 22.2
US48 McCloudR Ab AhD  66.19 18.95 6.12 112.301 10.94 3.1 4.6 3.3 13.4
US50 McCloudR AbShas 184.47 43.21 18.99 232.861 53.77 5.2 7.8 5.3 21.2
US52 SacR AtDelta 424.21 52.54 22.09 211.127 79.90 5.9 8.9 5.1 20.4
US54 SacR AtShasta 438.23 44.82 12.57 100.856 56.08 53 7.9 4.3 17.3

Upper Sacramento River Reach Parameters

Reach Name Reach Length  Reach Slope Ave Reach Vel Initial K Musk X N steps
80 Sk 1.47 Le/ 1.5Vk or LAG (Min) Time Step=
Lr (Mi) Sr (ft/ft) VR (fps) K (Hr) 60
US49-US51 McClabSha 20.22 0.0098 7.92 25 0.4 2
US43-US45 PR ab Shas 8.57 0.0045 5.37 1.6 0.36
US3-US5 SFPR abLikly 13.75 0.0137 9.35 1.4 0.34
US15-US17 PR abCanb 24.85 0.0005 1.78 13.7 0.4 11
US35-US39 Burney Cr 14.19 0.0054 5.90 2.4 0.4 2
US33-US39 PR ab Burn 7.87 0.0006 1.88 4.1 0.4 4
US47-US49 McCldabAHD 9.36 0.0120 8.76 1.0 10 -
US23-US25 PR atBiebr 10.90 0.0006 1.00 10.7 0.4 9
US39-US41 PR abBigBn 21.78 0.0090 7.59 2.8 0.4 3
US41-US43 PR ab No6 11.05 0.0073 6.86 1.6 0.36 2
US11-US15 RtlsnkCr 10.49 0.0100 8.00 13 0.38 1
US9-US15 Pit abRtlsn 4.18 0.0009 2.39 17 0.4 2
US5-US9 23.40 0.0013 2.88 8.0 0.4 7
US17-US23 PR abAshCr 32.95 0.0009 1.00 32.3 0.4 26
US19-US21 Ash Cr 13.28 0.0010 1.00 13.0 0.4 11
US25-US29 24.45 0.0066 1.50 16.0 0.4 13
US29-31 PR ab No 1 PP 15.08 0.0061 1.50 9.8 0.4 8
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HEC-HMS Summary of Results
Upper Sacramento River Basin: March 1995 Event

Project - UpSac Run Name : March 1995 Event
Start of Run : 08Mar95 0100 Basin Model I UpSac95
End of Run : 15Mar95 2400 Met. Model - 1995 Event
Execution Time : 31May00 1312 Control Specs. - 1995 Event
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
Sacramento Gaged Inf 34500 | 10 Mar 95 1700 225237
McCloud Gaged Inflow 22746 | 10 Mar 95 2200 177630
Pit Gaged Inflow 29300 14 Mar 95 0100 372776
Gaged Shasta Inflow 77549 | 10 Mar 95 2100 775643 0.000
US52 SacR AtDelta 33387 10 Mar 95 2000 238686 424 .213
US53 Sac R at Delta 33387 | 10 Mar 95 2000 238686 424213
US46 McCloudR AtMCld 11373 | 09 Mar 95 1800 52648 363.160
Us47 McCIdR at McCld 11373 | 09 Mar 95 1800 52648 363.160
US47-US49 McCldabAHD 11352 | 09 Mar 95 1800 52637 363.160
UsS48 McCloudR Ab AhD 10231 | 09 Mar 95 1600 59286 66.185
US49R Lake McCloud 11046 11 Mar 95 0300 89918 429.345
US49 McCld at AhDiNa 11046 | 11 Mar 95 0300 89918 429.345
US49-US51 McCldabSha 11033 11 Mar 95 0500 88780 429.345
US50 McCloudR AbShas 11930 10 Mar 95 1900 85178 184 .474
US51 McCloud abShast 21484 10 Mar 95 2200 173958 613.819
US34 Burney Cr Ab Bu 4076.1 | 14 Mar 95 2200 26442 87.230
US35 Burney Cr at Bu 4076.1 14 Mar 95 2200 26442 87.230
US35-US39 Burney Cr 4047.8 | 14 Mar 95 2400 26272 87.230
US18 Ash Cr AbAdin 786.53 11 Mar 95 2200 6248.5 259.495
US19 Ash Cr at Adin 786.53 | 11 Mar 95 2200 6248_.5 259.495
US19-US21 Ash Cr 732.96 12 Mar 95 1200 6409.2 259.495
US10 Big Sage 82.219 | 08 Mar 95 0100 607.08 117.456
US11R Big Sage Res 1.1048 15 Mar 95 2400 17.407 117.456
US11-US15 RtlsnkCr 1.1048 15 Mar 95 2400 17.407 117.456
US2 TuleLk/CedarCr 51.150 | 08 Mar 95 0100 428.37 73.071
US3R Tule Lake 1.0041 15 Mar 95 2400 15.843 73.071
US3-US5 SFPR abLikly 1.0041 15 Mar 95 2400 15.843 73.071
US4 SFkPitR AbLikely 122.34 | 08 Mar 95 0100 1004.6 174.771
US5R West Valley Res 91.848 | 09 Mar 95 0900 1237.6 247 .842
US5 SF PR at Likely 91.848 [ 09 Mar 95 0900 1237.6 247 .842
US5-US9 91.832 | 09 Mar 95 1700 1246.7 247 .842
US8 SFkPitR AbCT 310.18 | 15 Mar 95 2400 2333.8 376.964
US6 NFKPiItR AtAltura 159.43 | 08 Mar 95 0100 1252.6 227.762
... Continued ...
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Upper Sacramento River Basin: March 1995 Event
(Continued)

Project : UpSac Run Name : March 1995 Event
Hydrologic Discharge Time of Volume Drainage

Peak Area

Element Peak (ac-ft) .

(cfs) (sq mi)
US9 Cf SF & NF Pit R 503.34 | 08 Mar 95 0100 4833.1 852.568
US9-US15 Pit abRtlsn 503.34 | 08 Mar 95 0100 4841.3 852.568
US14 PitR AtRatlSnak 11.201 | 08 Mar 95 0100 83.288 16.001
US12 Rattlesnake Cr 50.120 | 08 Mar 95 0100 370.07 71.600
US15 PR at Ratlsnk 565.76 | 08 Mar 95 0100 5312.1 | 1057.625
US15-US17 PR abCanb 565.76 | 08 Mar 95 0100 5540.1 | 1057.625
US16 PitR AbCanby 255.48 | 08 Mar 95 0100 2142 .6 364.972
US17 Pit R at Canby 821.24 | 08 Mar 95 0100 7682.7 | 1422 _.597
US17-US23 PR abAshCr 821.24 | 08 Mar 95 0100 8905.7 | 1422_.597
US22 PitR AtAshCr 2117.9 15 Mar 95 2400 13332 402.978
US20 Ash Cr AbCT 1499.7 | 11 Mar 95 2400 8236.1 207.578
US23 Pit R at Ash Cr 3399.7 | 15 Mar 95 2400 36883 | 2292.648
US23-US25 PR abBiebr 3309.3 | 12 Mar 95 2200 35796 | 2292.648
US24 Pit R At MuckDv 101.15 | 08 Mar 95 0100 781.67 144 505
US25 Pit at Muck 3350.5 | 12 Mar 95 2200 36578 | 2437.153
US25-US29 3321.8 | 13 Mar 95 1400 35734 | 2437.153
Us26 Fall R 1195.3 | 12 Mar 95 1700 10627 701.338
Us28 PitR AtFallR 382.69 | 12 Mar 95 1100 3844.2 470.549
USs29 Pit R at Fall R 4687.6 | 13 Mar 95 0400 50206 | 3609.040
US29-31 PR abNo 1 PP 4662.2 | 13 Mar 95 1500 50143 | 3609.040
US32 PitR NrPH1 637.92 | 12 Mar 95 2300 3555.5 141 .503
US31 Pit bl No 1 PP 5180.5 | 13 Mar 95 1400 53699 | 3750.543
US30 Hat Cr 416.13 | 08 Mar 95 0100 3981.4 594 _472
US33 Pit R at Hat Cr 5409.2 | 13 Mar 95 1400 57680 |4345.015
US33-US39 PR ab Burn 5401.5 | 13 Mar 95 1800 57742 |4345.015
US36 Burney Cr AbCT 3358.7 | 09 Mar 95 1700 23430 92.938
US38 PitR AtBurneyCr 1108.9 | 12 Mar 95 2000 7393.5 46.957
US39R Lake Britton 11016 | 15 Mar 95 0100 101941 |4572.140
US39-US41 PR abBigBn 11000 | 15 Mar 95 0400 100464 | 4572.140
US40 PitR At BigBend 3912.1 12 Mar 95 0200 41118 127.642
US41 Pit at Big Bend 14420 | 15 Mar 95 0500 141583 | 4699.782
US41-US43 PR ab No6 14410 | 15 Mar 95 0600 140281 | 4699.782
US42 PitR Ab No6Dam 6098.7 | 11 Mar 95 2200 56916 109.694
US43R Pit No 6 30000 | 08 Mar 95 0100 198901 |[4809.476
US43 Pit No 6 30000 | 08 Mar 95 0100 198901 |4809.476
US43-US45 PR ab Shas 30000 | 08 Mar 95 0100 200687 |4809.476
US44 PitR AtMontgmCr 4501.7 | 15 Mar 95 1300 40095 128.081
US45R Pit No 7 23085 | 15 Mar 95 1300 237771 | 4937 .557
Us45 Pit at MontgomC 23085 | 15 Mar 95 1300 237771 | 4937 .557
US54 SacR AtShasta 57084 | 09 Mar 95 1400 411089 438.231
US55 Lake Shasta 114358 | 10 Mar 95 2000 | 1061504 | 6413.820
US55R Shasta Lake 1.00000 | 08 Mar 95 0100 15.785 |6413.820
Sink-2 77550 | 10 Mar 95 2100 775658 |6413.820
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Upper Sacramento River Basin
March 1995 Event
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Subbasin Parameters
Upper Sacramento River Basin: March 1995 Event

Baseflow Parameters Losses
SulslsEsin Neme Initial Recession Threshold Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate (%)
(cfs/sq mi) (peak ratio) (in) (in/hr)
US12 Rattlesnake Cr 0.7 0.8 0.2 1.5 0.05 0
US14 PitR AtRatlSnak 0.7 0.8 0.2 1.5 0.05 0
US16 PitR AbCanby 0.7 0.8 0.2 1.5 0.05 0
US26 Fall R 0.7 0.8 0.2 1.5 0.25 0
US22 PitR AtAshCr 0.7 0.8 0.2 1.5 0.05 0
US46 McCloudR AtMCId 3 0.8 0.2 1.5 0.25 0
US4 SFKPItR AbLikely 0.7 0.8 0.2 1.5 0.05 0
US28 PitR AtFallR 0.7 0.8 0.2 1.5 0.15 0
US50 McCloudR AbShas 5 0.8 0.2 1.5 0.05 0
US20 Ash Cr AbCf 2 0.8 0.2 1.5 0.05 0
US54 SacR AtShasta 30 0.8 0.2 0.01 0.001 50
US32 PitR NrPH1 0.7 0.8 0.2 1.5 0.25 0
US30 Hat Cr 0.7 0.8 0.2 1.5 0.25 0
US44 PitR AtMontgmCr 3 0.8 0.2 15 0.05 0
US52 SacR AtDelta 5 0.8 0.2 0.5 0.001 0
US10 Big Sage 0.7 0.8 0.2 1.5 0.05 0
US38 PitR AtBurneyCr 3 0.8 0.2 1.5 0.05 0
US36 Burney Cr AbCf 3 0.8 0.2 1.5 0.05 0
US6 NFkPitR AtAltura 0.7 0.8 0.2 1.5 0.05 0
US8 SFkPitR AbCf 0.7 0.8 0.2 1.5 0.05 0
US18 Ash Cr AbAdin 2 0.8 0.2 1.5 0.05 0
US48 McCloudR Ab AhD 5 0.8 0.2 1.5 0.05 0
US2 TuleLk/Cedar Cr 0.7 0.8 0.2 1.5 0.05 0
US24 Pit R At MuckDv 0.7 0.8 0.2 1.5 0.25 0
US34 Burney Cr Ab Bu 3 0.8 0.2 1.5 0.05 0
US40 PitR At BigBend 3 0.8 0.2 1.5 0.05 0
US42 PitR Ab No6Dam 3 0.8 0.2 1.5 0.05 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Upper Sacramento River Basin: December 1996 - January 1997 Event

Project : UpSac Run Name : Jan 1997 Event
Start of Run : 28Dec96 0100 Basin Model :  UpSac97
End of Run : 08Jan97 2400 Met. Model - 1997 Event
Execution Time : 31MayOO 1313 Control Specs. - 1997 Event
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
Sacramento Gaged Inf 61600 | 01 Jan 97 0100 339519
McCloud Gaged Inflow 47423 [ 01 Jan 97 0800 321888
Pit Gaged Inflow 40200 | 03 Jan 97 0100 606871
Gaged Shasta Inflow 142932 | 01 Jan 97 0300 1268278 0.000
US52 SacR AtDelta 54178 | 01 Jan 97 0500 391786 424 .213
US53 Sac R at Delta 54178 | 01 Jan 97 0500 391786 424 .213
UsS46 McCloudR AtMCld 17691 | 31 Dec 96 0300 99631 363.160
Us47 McCIdR at McCld 17691 | 31 Dec 96 0300 99631 363.160
US47-US49 McCldabAHD 17615 | 31 Dec 96 0300 99634 363.160
UsS48 McCloudR Ab AhD 13078 | 31 Dec 96 0200 85639 66.185
US49R Lake McCloud 23523 | 01 Jan 97 0900 175847 429.345
US49 McCld at AhDiNa 23523 | 01 Jan 97 0900 175847 429.345
US49-US51 McCldabSha 23480 | 01 Jan 97 1100 175364 429.345
US50 McCloudR AbShas 25754 | 01 Jan 97 0500 201178 184.474
US51 McCloud abShast 47722 | 01 Jan 97 0900 376541 613.819
US34 Burney Cr Ab Bu 5290.9 | 31 Dec 96 0200 33194 87.230
US35 Burney Cr at Bu 5290.9 | 31 Dec 96 0200 33194 87.230
US35-US39 Burney Cr 5242.1 | 31 Dec 96 0400 33193 87.230
US18 Ash Cr AbAdin 3300.5 | 31 Dec 96 0400 24382 259.495
US19 Ash Cr at Adin 3300.5 | 31 Dec 96 0400 24382 259.495
US19-US21 Ash Cr 3191.1 | 31 Dec 96 1700 24711 259.495
US10 Big Sage 379.69 |03 Jan 97 0700 4058.2 117.456
US11R Big Sage Res 1.1389 | 08 Jan 97 2400 26.516 117.456
US11-US15 RtlsnkCr 1.1388 | 08 Jan 97 2400 26.511 117.456
US2 TuleLk/CedarCr 602.61 | 02 Jan 97 1600 3297.8 73.071
US3R Tule Lake 1.0124 | 08 Jan 97 2400 23.894 73.071
US3-US5 SFPR abLikly 1.0124 | 08 Jan 97 2400 23.893 73.071
US4 SFKkPitR AbLikely 963.91 | 03 Jan 97 0300 6684 .2 174.771
US5R West Valley Res 369.22 | 05 Jan 97 0600 5453.3 247 .842
US5 SF PR at Likely 369.22 | 05 Jan 97 0600 5453.3 247.842
US5-US9 369.20 | 05 Jan 97 1400 5288.3 247 .842
US8 SFkPitR AbCF 2242 .2 | 03 Jan 97 1400 18262 376.964
US6 NFkPitR AtAltura 1180.1 | 03 Jan 97 0800 8225.0 227.762
... Continued ...
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Upper Sacramento River Basin: December 1996 - January 1997 Event
(Continued)

Project : UpSac Run Name : Jan 1997 Event

Hydrologic Discharge Time of Volume Drainage

Peak Area

Element Peak (ac-ft) .

(cfs) (sq mi)
US9 Cf SF & NF Pit R 3718.6 | 03 Jan 97 1100 31775 852.568
US9-US15 Pit abRtlsn 3717.9 | 03 Jan 97 1300 31724 852.568
US14 PitR AtRatlSnak 70.203 | 02 Jan 97 1900 465.14 16.001
US12 Rattlesnake Cr 165.37 [ 03 Jan 97 1400 1515.9 71.600
US15 PR at Ratlsnk 3927.8 | 03 Jan 97 1300 33732 | 1057.625
US15-US17 PR abCanb 3912.1 | 04 Jan 97 0300 33295 | 1057.625
US16 PitR AbCanby 4634.0 | 02 Jan 97 0400 47362 364.972
US17 Pit R at Canby 7416.4 | 03 Jan 97 2300 80656 | 1422 _597
US17-US23 PR abAshCr 7363.8 | 05 Jan 97 0800 77210 | 1422 _.597
US22 PitR AtAshCr 9777.4 | 02 Jan 97 1500 106237 402.978
US20 Ash Cr ADbCT 2829.5 | 31 Dec 96 0300 22282 207.578
US23 Pit R at Ash Cr 18369 | 02 Jan 97 1700 230441 | 2292.648
US23-US25 PR abBiebr 18326 | 03 Jan 97 0400 227614 | 2292.648
US24 Pit R At MuckDv 101.15 | 28 Dec 96 0100 867.23 144 505
US25 Pit at Muck 18354 | 03 Jan 97 0400 228481 | 2437.153
US25-US29 18306 | 03 Jan 97 2000 223177 | 2437.153
us26 Fall R 3719.5 | 03 Jan 97 1800 41573 701.338
Us28 PitR AtFallR 329.38 | 28 Dec 96 0100 2952.5 470.549
US29 Pit R at Fall R 22114 | 03 Jan 97 1900 267703 | 3609.040
US29-31 PR abNo 1 PP 22086 | 04 Jan 97 0500 263236 | 3609.040
US32 PitR NrPH1 99.052 | 28 Dec 96 0100 1089.4 141.503
US31 Pit bl No 1 PP 22130 | 04 Jan 97 0500 264326 | 3750.543
US30 Hat Cr 760.07 | 04 Jan 97 0800 9075.5 594 _472
US33 Pit R at Hat Cr 22881 | 04 Jan 97 0500 273401 | 4345.015
US33-US39 PR ab Burn 22870 | 04 Jan 97 1000 271371 | 4345.015
US36 Burney Cr AbCT 5147.3 | 31 Dec 96 0300 35361 92.938
US38 PitR AtBurneyCr 1507.4 | 01 Jan 97 2400 14839 46.957
US39R Lake Britton 24897 | 04 Jan 97 1200 340064 | 4572.140
US39-US41 PR abBigBn 24891 | 04 Jan 97 1500 337613 | 4572.140
US40 PitR At BigBend 8566.4 | 01 Jan 97 1600 85420 127 .642
US41 Pit at Big Bend 28795 | 04 Jan 97 1000 423034 | 4699.782
US41-US43 PR ab No6 28794 | 04 Jan 97 1200 421511 | 4699.782
US42 PitR Ab No6Dam 11354 | 01 Jan 97 1900 103143 109.694
US43R Pit No 6 35629 [ 02 Jan 97 0400 526667 | 4809.476
US43 Pit No 6 35629 [ 02 Jan 97 0400 526667 | 4809.476
US43-US45 PR ab Shas 35626 | 02 Jan 97 0600 528790 | 4809.476
US44 PitR AtMontgmCr 6729.9 | 01 Jan 97 1700 55253 128.081
US45R Pit No 7 41914 | 01 Jan 97 2400 582543 | 4937 .557
US45 Pit at MontgomC 41914 | 01 Jan 97 2400 582543 | 4937.557
US54 SacR AtShasta 53082 | 01 Jan 97 0400 438969 438.231
US55 Lake Shasta 188939 ([ 01 Jan 97 0500 1789839 | 6413.820
US55R Shasta Lake 1.00000 | 28 Dec 96 0100 23.719 | 6413.820
Sink-2 142933 [ 01 Jan 97 0300 1268302 | 6413.820
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Upper Sacramento River Basin
December 1996 - January 1997 Event
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Subbasin Parameters
Upper Sacramento River Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
Suls sEsln NErE Initial Recession Threshold | Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate %)
(cfs/sq mi) (peak ratio)| (in) (in/hr)
US12 Rattlesnake Cr 0.7 0.8 0.2 1.5 0.05 0
US14 PitR AtRatlSnak 0.7 0.8 0.2 1.5 0.05 0
US16 PitR AbCanby 0.7 0.8 0.2 1.5 0.05 0
US26 Fall R 0.7 0.8 0.2 1.5 0.25 0
US22 PitR AtAshCr 0.7 0.8 0.2 1.5 0.05 0
US46 McCloudR AtMClId 3 0.8 0.2 1.5 0.25 0
US4 SFKPItR AbLikely 0.7 0.8 0.2 1.5 0.05 0
US28 PitR AtFallR 0.7 0.8 0.2 1.5 0.25 0
US50 McCloudR AbShas 5 0.8 0.2 1.5 0.001 0
US20 Ash Cr AbCf 2 0.8 0.2 1.5 0.05 0
US54 SacR AtShasta 30 0.8 0.2 0.01 0.001 50
US32 PitR NrPH1 0.7 0.8 0.2 1.5 0.25 0
US30 Hat Cr 0.7 0.8 0.2 1.5 0.25 0
US44 PitR AtMontgmCr 3 0.8 0.2 15 0.05 0
US52 SacR AtDelta 5 0.8 0.2 0.5 0.001 0
US10 Big Sage 0.7 0.8 0.2 1.5 0.05 0
US38 PitR AtBurneyCr 3 0.8 0.2 1.5 0.05 0
US36 Burney Cr AbCf 3 0.8 0.2 1.5 0.05 0
US6 NFkPitR AtAltura 0.7 0.8 0.2 1.5 0.05 0
US8 SFkPitR AbCf 0.7 0.8 0.2 1.5 0.05 0
US18 Ash Cr AbAdin 2 0.8 0.2 1.5 0.05 0
US48 McCloudR Ab AhD 5 0.8 0.2 1.5 0.05 0
US2 TuleLk/Cedar Cr 0.7 0.8 0.2 1.5 0.05 0
US24 Pit R At MuckDv 0.7 0.8 0.2 1.5 0.25 0
US34 Burney Cr Ab Bu 3 0.8 0.2 1.5 0.05 0
US40 PitR At BigBend 3 0.8 0.2 1.5 0.05 0
US42 PitR Ab No6Dam 3 0.8 0.2 1.5 0.05 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Clear Creek Basin

Clear Creek

Whiskeytown
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HEC-GeoHMS Subbasin Delineation
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Clear Creek

The Clear Creek HMS model consists of a 251 square mile basin located in the northwest
portion of the Sacramento Watershed above the confluence with the Sacramento River just south
of Redding, CA. The model is included as part of the MidSac_West HMS Project and the basin
is divided into 4 subbasins and connected with 3 routing reaches. The observed hydrographs are
represented by the inflow into the Whiskeytown Reservoir (daily), and a hourly gage at Igo, CA
(11372000) downstream of the reservoir. The computed peak inflow into Whiskeytown
Reservoir for the 1997 event was larger than the 1995 event (13,920 cfs vs. 4,836 cfs).

Using the adopted TC and R (Group 1), the initial Muskingum routing parameters and the
elevation-storage-outflow relationship provided by the district (for Whiskeytown Reservoir), the
HMS model was calibrated. Because daily (not hourly) observed flows were available at the
Whiskeytown Reservoir, the computed hydrographs (representing both the 1997 and 1995
events) were not as good as they were at Igo. The initial and constant loss values were lower for
the 1997 event than they were for the 1995 event, but all of the loss values were in the normal
modeling range.

Calibration of the 1995 Event:

The initial observed spike at the Igo gage was matched well for the 1995 event; however,
the subsequent spikes were not matched. Perhaps the actual reservoir operations varied from the
elevation-storage-outflow relationship. The reservoir reduced the peak flow substantially for the
1995 event. The flow was reduced from approximately 22,000 cfs into the reservoir to about
5,500 cfs at the 1go gage. Initial and constant loss rates of 1.5 inches and 0.05 inches/hour,
respectively, were used. The baseflow values of 2.0 cfs per square mile, 0.8 and 0.2 for the
initial flow, recession ratio, and the threshold flow, respectively, were also used to calibrate the
model.

Calibration of the 1997 Event:

The computed hydrograph for the 1997 event at the Igo gage matched the observed
hydrograph very well. The reservoir appeared to have less of an influence on the 1997 event
than it did for the 1995 event. The flow was reduced from 20,000 cfs at the reservoir to roughly
15,000 cfs at Igo. Initial and constant loss rates of 1.00 inch and 0.01 inches/hour, respectively,
were used. The baseflow values of 2.0 cfs per square mile, 0.8 and 0.2 for the initial flow,
recession ratio, and the threshold flow, respectively, were also used to calibrate the model.
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Clear Creek Basin HEC-HMS Model Schematic
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DA  FlowLength Centroid LFP  Factor 1.4(LLea/S™)% 157C 0.68Len/S™)*  15TC
. 1/2
(Sg Mi) L (Mi) Lea (Mi) S (ft/mi) LLca/S (Hr) (cfs/Hr) (Hr) (cfs/Hr)
CLR4 Whiskeytown Res  46.09 32.28 11.94 58.08 50.57 51 7.7 4.1 6.2
CL8 ClearCr Out 22.70 40.17 18.46 327.36  40.98 4.8 7.2 3.8 5.6
CL2 ClearCr Hdwtr 154.01 111.59 36.02 137.28 343.09 9.6 14.4 10.0 15.0
CL6 28.26 36.61 22.53 47.52 119.61 6.8 10.2 6.1 9.2
Clear Creek Reach Parameters
Reach Name Reach Length Reach Slope  Ave Reach Vel Initial K Musk X N steps
80 SgY2 1.47 Lg/ 1.5Vg or LAG (Min) Time Step=
Lgr (Mi) Sk (ft/ft) VR (fps) K (Hr) 60
CL7-CL9 11.51 0.0044 531 2.1 0.4 3
CL3-CL5 6.72 0.0001 0.80 8.2 30 -
CL5-CL7 7.53 0.0135 9.30 1.0 0.4 2
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Clear Creek Basin: March 1995 Event

Project : MidSac_West Run Name : ClearCr95
Start of Run : 08Mar95 0100 Basin Model : ClearCr95
End of Run : 15Mar95 2400 Met. Model I Mar9s
Execution Time : 31MayOO 1305 Control Specs. - Mar95
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
CL2 6485.9 09 Mar 95 1500 35355 85.700
CL3 6485.9 | 09 Mar 95 1500 35355 85.700
CL3-CL5 6481.6 09 Mar 95 1600 35307 85.700
CL4 15194 | 09 Mar 95 1300 58096 114 .400
Whiskeytown 1868.2 15 Mar 95 2400 19056 200.100
CL5-CL7 1813.1 15 Mar 95 2400 18999 200.100
CL6 2350.0 | 09 Mar 95 1300 9051.7 28.300
CL7 3513.4 | 09 Mar 95 1400 28051 228.400
CL7-CL9 3510.4 | 09 Mar 95 1600 27888 228.400
CL8 1631.5 | 09 Mar 95 1200 6848.0 22.700
CL9 4835.9 09 Mar 95 1400 34736 251.100
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Clear Creek Basin
March 1995 Event

CL?

I [=] B3

Flow [ts)
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4000 -
2000 —

2000

1000

CL7 - Clear Creek at Igo

HEC-HMS Subbasin Parameters

Clear Creek Basin: March 1995 Event

Baseflow Parameters Losses
Sl seEm NErE Initial Recession Threshold | Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate (%)
(cfs/sg mi) (peak ratio) | (in) (in/hr)
CL4 2 0.8 0.2 1.5 .05 10
CL8 2 0.8 0.2 1.5 .05 0
CL2 2 0.8 0.2 1.5 .05 0
CL6 2 0.8 0.2 1.5 .05 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Clear Creek Basin: December 1996 - January 1997 Event

Project MidSac_West Run Name : ClearCr97
Start of Run : 25Dec96 0100 Basin Model ClearCr97
End of Run - 08Jan97 2400 Met. Model Jan97
Execution Time : 31MayOO 1305 Control Specs. Jan97
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
CL2 8695.7 01 Jan 97 0800 62669 85.700
CL3 8695.7 | 01 Jan 97 0800 62669 85.700
CL3-CL5 8690.7 01 Jan 97 0800 62652 85.700
CL4 11290 | 01 Jan 97 0400 60367 114 .400
Whiskeytown 12699 01 Jan 97 1300 90332 200.100
CL5-CL7 12695 | 01 Jan 97 1400 90289 200.100
CL6 1716.4 | 01 Jan 97 0500 10067 28.300
CL7 13623 | 01 Jan 97 1300 100356 228.400
CL7-CL9 13604 | 01 Jan 97 1500 100256 228.400
CL8 1549.5 | 01 Jan 97 0300 7941.6 22.700
CL9 13920 | 01 Jan 97 1500 108198 251.100
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Clear Creek Basin
December 1996 - January 1997 Event

CL?

=] E3

Flow (fs)

CL7 - Clear Creek at Igo

HEC-HMS Subbasin Parameters
Clear Creek Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
Suls sEsln NErE Initial Recession Threshold | Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate (%)
(cfs/sq mi) (peak ratio) | (in) (in/hr)
CL4 2 0.8 0.2 1.0 .01 0
CL8 2 0.8 0.2 1.0 .01 0
CL2 2 0.8 0.2 1.0 .01 0
CL6 2 0.8 0.2 1.0 .01 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Cottonwood Creek Basin

North Fork
Cottonwood Creek

Middle Fork
Cottonwood Creek

South Fork
Cottonwood Creek

o

HEC-GeoHMS Subbasin Delineation
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Cottonwood Creek

The Cottonwood Creek HMS model consists of a 945 square mile basin located in the
northwest portion of the Sacramento Watershed, south of the Clear Creek basin and just above
the confluence with the Sacramento River near Cottonwood, CA. The model is included as part
of the MidSac_West HMS Project and the basin is divided into 14 subbasins and connected with
11 routing reaches. The only observed hydrograph used for this model is located at Cottonwood,
CA (11376000). The 1997 and 1995 events produced essentially identical peak flows at the
basin outlet of 39,700 cfs for the 1997 event and 38,200 cfs for the 1995 event.

Using the adopted TC and R (Group 1) and the initial Muskingum parameters, the
computed hydrographs for the 1997 and 1995 events matched the observed hydrographs
reasonably well. The main peaks were matched; however, additional peaks were not. The initial
and constant loss values were in the low end of the normal modeling range for both events.

Calibration of the 1995 Event:

While the computed and observed peaks matched reasonably well, the observed
hydrograph included several spikes after the peak flow that were not included with the computed
hydrograph. The use of the constant loss rate probably precluded the computed hydrograph from
developing the additional spikes in the hydrograph. Initial and constant loss rates of 0.8 inches
and 0.08 inches/hour, respectively, were used. The baseflow values of 1.0 cfs per square mile,
0.8 and 0.2 for the initial flow, recession ratio, and the threshold flow, respectively, were also
used to calibrate the model.

Calibration of the 1997 Event:

The computed peak matched the observed peak for the 1997 event very well. However,
the computed hydrograph included several spikes preceding the peak which were not included
with the observed hydrograph. Perhaps some of the precipitation actually fell as snowfall, was
stored in the snowpack, and was not immediately converted to runoff. A thorough review of the
snowmelt in this area could be performed. Initial and constant loss rates of 1.0 inch and 0.05
inches/hour, respectively, were used. The baseflow values of 1.0 cfs per square mile, 0.7 and 0.2
for the initial flow, recession ratio, and the threshold flow, respectively, were also used to
calibrate the model.
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Cottonwood Creek Basin HEC-HMS Model Schematic

¥ HMS = Basin Model -- CottonwoodCr37
File Edit Parameters Simulate Yiew Map Help
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Cottonwood Creek Basin Parameters
Subbasin Name  Area Total Lengthto  Slope Basin Initial TC Initial R Regression TC Regression R
DA  FlowLength Centroid  LFP Factor 14(LLew'SYA®® 157TC | 0.68(LLc/SYH 48 15TC
(SqM)  L(M)  Lca(M) S (fymi) LLcyS™? (H) (cfs/Hr) (H) (cfs/Hr)
CO10 102.75  23.77 1448  58.080  45.16 4.9 7.4 3.9 5.9
co4 32.18 14.61 861  327.360  6.95 2.7 4.0 17 25
co6 10473 27.92 1357 137.280  32.33 4.4 6.6 3.4 5.0
co12 94.26 20.96 955 47520  29.05 4.3 6.4 3.2 4.8
co26 75.30 17.86 587 26400  20.41 3.8 5.7 27 41
cos 89.45 25.62 1516  253.440  24.40 4.0 6.0 3.0 4.4
co28 17.61 9.57 450  42.240 6.63 2.6 3.9 16 2.4
co14 53.04 17.97 956 285120  10.17 3.0 45 2.0 3.0
co16 72.08 20.47 968  179.520  14.78 3.4 5.1 23 35
cois 29.76 16.61 825  58.080  17.99 3.6 5.4 26 3.9
C020 61.39 29.48 1624 221760  32.14 44 6.6 3.4 5.0
co22 13557  39.70 2203 158400  69.49 5.7 85 48 7.2
coz 56.48 18.39 1120 242880 1321 3.3 4.9 2.2 33
co24 20.04 17.72 706 52800  17.23 3.6 5.4 25 38

Cottonwood Creek Reach Parameters
Reach Name Reach Length Reach Slope  Ave Reach Vel Initial K Musk X N steps
80 Sg'? 1.47 Lg/ 1.5V or LAG (Min) Time Step=

Lg (Mi) Sr (ft/ft) VR (fps) K (Hr) 60
CO5-CO11 4.24 0.0037 4.87 1.0 0.4 1
CO11-CO13 12.80 0.0017 3.30 3.8 0.4 4
C027-CO29 4.56 0.0018 3.39 1.3 0.4 2
C09-CO11 18.86 0.0042 5.18 3.6 0.4 3
C0O19-CO13 8.04 0.0022 3.75 2.1 0.4 2
C0O15-CO17 11.49 0.0054 5.88 1.9 0.4 2
C0O17-CO19 8.48 0.0028 4.23 2.0 0.4 2
CO3-CO5 6.38 0.0069 6.65 1.0 0.4 1
C023-CO25 12.08 0.0029 431 2.7 0.4 3
C025-C0O19 2.63 0.0028 4.23 1.0 0.4 1
CO13-CO27 4.19 0.0018 3.39 1.2 0.4 1
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Cottonwood Creek Basin: March 1995 Event

Project - MidSac_West Run Name : CottonwoodCr95
Start of Run : 08Mar95 0100 Basin Model : CottonwoodCr95
End of Run : 15Mar95 2400 Met. Model : Mar95
Execution Time : 31MayOO 1304 Control Specs. - Mar95
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
C08 5895.3 | 09 Mar 95 1200 19212 89.400
CO6 7214.0 | 09 Mar 95 1200 23240 | 104.700
C09 13109 | 09 Mar 95 1200 42451 | 194.100
C09-C011 12533 | 09 Mar 95 1600 41869 | 194.100
C02 4916.9 | 09 Mar 95 1100 16956 56.500
CO3 4916.9 | 09 Mar 95 1100 16956 56.500
C03-C0O5 4841.5 | 09 Mar 95 1300 16890 56.500
co4 2769.4 | 09 Mar 95 1100 9522.1 32.200
CO5 7282.1 | 09 Mar 95 1100 26412 88.700
C05-C011 7195.9 | 09 Mar 95 1200 26311 88.700
C010 4743.8 | 09 Mar 95 1200 15717 | 102.800
CO11 21842 | 09 Mar 95 1400 83897 | 385.600
C011-C013 21621 | 09 Mar 95 1700 82657 | 385.600
C014 3282.9 | 09 Mar 95 1100 10110 53.000
C015 3282.9 | 09 Mar 95 1100 10110 53.000
C015-C017 3072.4 | 09 Mar 95 1300 10036 53.000
CO16 3314.7 | 09 Mar 95 1100 10152 72.100
COo17 5927.5 | 09 Mar 95 1100 20188 | 125.100
C017-C019 5923.2 | 09 Mar 95 1400 20033 | 125.100
C022 5970.7 | 09 Mar 95 1400 20979 | 135.600
C020 2770.2 | 09 Mar 95 1300 9074.2 61.400
C023 8466.8 | 09 Mar 95 1300 30053 [ 197.000
C023-C025 8380.3 | 09 Mar 95 1600 29795 | 197.000
C024 562.37 | 09 Mar 95 1100 1779.6 20.000
C025 8579.5 [ 09 Mar 95 1600 31575 | 217.000
C025-C019 8545.8 | 09 Mar 95 1700 31471 | 217.000
C018 964.87 | 09 Mar 95 1100 3039.6 29.800
C019 14183 | 09 Mar 95 1400 54544 | 371.900
C019-C013 14070 | 09 Mar 95 1600 54135 | 371.900
C012 4422.8 | 09 Mar 95 1200 15567 94 _300
... Continued ...
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Cottonwood Creek Basin: March 1995 Event
(Continued)

Project MidSac_West Run Name : CottonwoodCr95
Start of Run : 08Mar95 0100 Basin Model : CottonwoodCr95
End of Run : 15Mar95 2400 Met. Model : Mar95
Execution Time : 31MayOO 1304 Control Specs. : Mar95
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
C013 37441 | 09 Mar 95 1700 152358 | 851.800
C013-C027 37410 | 09 Mar 95 1800 151658 | 851.800
C026 2548.0 | 09 Mar 95 1100 8812.9 75.300
C027 38038 | 09 Mar 95 1800 160471 | 927.100
C027-C029 38005 | 09 Mar 95 1900 159666 | 927.100
€028 853.62 [ 09 Mar 95 1100 2937.1 17.600
C029 38170 | 09 Mar 95 1900 162603 | 944.700
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Cottonwood Creek Basin
March 1995 Event
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C0O29 - Cottonwood Creek Near Cottonwood

HEC-HMS Subbasin Parameters
Cottonwood Creek Basin: March 1995 Event

Baseflow Parameters Losses
sl seEt NERTE Initial Recession Threshold Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate (%)
(cfs/sg mi) (peak ratio) (in) (in/hr)
CO10 1 0.8 0.2 0.8 .08 0
CO4 1 0.8 0.2 0.8 .08 0
CO6 1 0.8 0.2 0.8 .08 0
CO12 1 0.8 0.2 0.8 .08 0
CO26 1 0.8 0.2 0.8 .08 0
CO8 1 0.8 0.2 0.8 .08 0
C0O28 1 0.8 0.2 0.8 .08 0
CO14 1 0.8 0.2 0.8 .08 0
CO16 1 0.8 0.2 0.8 .08 0
C0O18 1 0.8 0.2 0.8 .08 0
C020 1 0.8 0.2 0.8 .08 0
C022 1 0.8 0.2 0.8 .08 0
CO2 1 0.8 0.2 0.8 .08 0
C0O24 1 0.8 0.2 0.8 .08 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Cottonwood Creek Basin: December 1996 - January 1997 Event

Project MidSac_West Run Name : CottonwoodCr97
Start of Run : 25Dec96 0100 Basin Model : CottonwoodCr97
End of Run : 08Jan97 2400 Met. Model : Jan97
Execution Time : 31MayOO 1304 Control Specs. : Jan97
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
C08 6220.2 | 01 Jan 97 0300 27736 89.400
CO6 6846.6 | 01 Jan 97 0300 29339 | 104.700
C09 13067 | 01 Jan 97 0300 57075 | 194.100
C09-C011 12653 | 01 Jan 97 0700 57010 | 194.100
C02 5078.1 | 01 Jan 97 0200 18259 56.500
CO3 5078.1 | 01 Jan 97 0200 18259 56.500
C03-C0O5 5003.7 |01 Jan 97 0300 18254 56.500
co4 3133.5 | 01 Jan 97 0100 9947.7 32.200
CO5 7183.3 | 01 Jan 97 0300 28201 88.700
C05-C011 7099.4 | 01 Jan 97 0400 28192 88.700
C010 4293.5 | 01 Jan 97 0300 15327 | 102.800
CO11 20808 | 01 Jan 97 0600 100529 | 385.600
C011-C013 20286 | 01 Jan 97 1000 100414 | 385.600
C014 4141.9 | 01 Jan 97 0200 13634 53.000
C015 4141.9 | 01 Jan 97 0200 13634 53.000
C015-C017 4032.1 | 01 Jan 97 0400 13629 53.000
CO16 4456.6 | 01 Jan 97 0200 13693 72.100
COo17 8017.3 | 01 Jan 97 0300 27322 | 125.100
C017-C019 7918.4 | 01 Jan 97 0500 27313 | 125.100
C022 6614.5 | 01 Jan 97 0700 33322 | 135.600
C020 3317.6 | 01 Jan 97 0300 12685 61.400
C023 9705.6 | 01 Jan 97 0500 46007 | 197.000
C023-C025 9633.6 | 01 Jan 97 0800 45960 | 197.000
C024 893.71 | 01 Jan 97 0200 2715.2 20.000
C025 9987.9 [ 01 Jan 97 0800 48675 | 217.000
C025-C019 9953.9 | 01 Jan 97 0900 48656 | 217.000
C018 1418.9 | 01 Jan 97 0200 4427 .9 29.800
C019 16803 | 01 Jan 97 0700 80398 | 371.900
C019-C013 16672 | 01 Jan 97 0900 80346 | 371.900
C012 4920.2 | 01 Jan 97 0300 17239 94 _300
... Continued ...
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Cottonwood Creek Basin: December 1996 - January 1997 Event
(Continued)

Project - MidSac_West Run Name : CottonwoodCr97
Start of Run : 25Dec96 0100 Basin Model : CottonwoodCr9o7
End of Run - 08Jan97 2400 Met. Model - Jan97
Execution Time : 31MayOO 1304 Control Specs. : Jan97
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
C013 38633 01 Jan 97 0900 198000 851.800
C013-C027 38458 01 Jan 97 1100 197927 851.800
C026 3884.8 01 Jan 97 0200 12631 75.300
co27 39334 01 Jan 97 1100 210558 27.100
C027-C029 39375 01 Jan 97 1200 210475 927.100
c028 1721.3 01 Jan 97 0200 5374.6 17.600
C029 39698 01 Jan 97 1200 215850 944 .700
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Cottonwood Creek Basin
December 1996 - January 1997 Event
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HEC-HMS Subbasin Parameters
Cottonwood Creek Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
Suls sEsln NErE Initial Recession Threshold Initial | Constant Imperviousness
Flow Ratio Flow Loss |[Loss Rate %)
(cfs/sq mi) (peak ratio) (in) (in/hr)
CO10 1 0.7 0.2 1.0 .05 0
CO4 1 0.7 0.2 1.0 .05 0
CO6 1 0.7 0.2 1.0 .05 0
CO12 1 0.7 0.2 1.0 .05 0
CO26 1 0.7 0.2 1.0 .05 0
CO8 1 0.7 0.2 1.0 .05 0
C0O28 1 0.7 0.2 1.0 .05 0
CO14 1 0.7 0.2 1.0 .05 0
CO16 1 0.7 0.2 1.0 .05 0
C0O18 1 0.7 0.2 1.0 .05 0
CO020 1 0.7 0.2 1.0 .05 0
C0O22 1 0.7 0.2 1.0 .05 0
CO2 1 0.7 0.2 1.0 .05 0
C0O24 1 0.7 0.2 1.0 .05 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Red Bank Creek Basin

HEC-GeoHMS Subbasin Delineation
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Red Bank Creek

The Red Bank Creek HMS model consists of a 94 square mile basin located in the mid-
west portion of the Sacramento Watershed, south of the Cottonwood Creek basin and above the
confluence with the Sacramento River near Red Bluff, CA. The model is included along with
the Elder Creek and Thomes Creek basins as part of the MidSac_West HMS Project and
SouthwestCr Basin Model. The Red Bank Creek basin model is comprised of 1 subbasin. No
observed data were available for this basin. The computed peak flow at the HMS basin model
outlet for the 1995 event was larger than the 1997 event (6,949 cfs vs. 5,994 cfs).

The initial and constant loss rates were set relatively low for both events to be consistent
with the Elder Creek and Thomes Creek models. The baseflow parameters were in the normal
range for this study.

Calibration of the 1995 Event:

Initial and constant loss rates of 0.5 inches and 0.001 inches/hour, respectively, were
used. The baseflow values of 2.0 cfs/square mile, 0.8, and 0.2 for the initial flow, recession
ratio, and the threshold flow, respectively, were also used to develop a computed hydrograph.

Calibration of the 1997 Event:

Initial and constant loss rates of 1.0 inch and 0.005 inches/hour, respectively, were used.
The baseflow values of 2.0 cfs per square mile, 0.7 and 0.2 for the initial flow, recession ratio,
and the threshold flow, respectively, were also used to develop a computed hydrograph.
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Red Bank Creek Basin HEC-HMS Model Schematic
Included in Southwest Creeks Basin Model (with Elder and Thomes Creeks)
within MidSac_West HMS Project

B HMS * Basin Model -- SouthwestCr97 HEEBR
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Red Bank Creek (Mid-Sacramento Southwest Creeks) Basin Parameters

Subbasin Name  Area Total Lengthto  Slope Basin Initial TC Initial R| Regression TC  Regression R
DA  Flowlength Centroid LFP Factor  1.4(LLeyS*d®  15TC | 0.68(LLc/SYA*® 15TC
(Sq Mi) L(M)  Lea(M) S (fumi)  LLcwS™ (Hr) (cfs/Hr) (Hr) (cfs/Hr)
RB2 93.53 26.74 1333 190.08 25.86 41 6.1 3.0 46

Red Bank Creek (Mid-Sacramento Southwest Creeks) Reach Parameters

Reach Name Reach Length Reach Slope  Ave Reach Vel Initial K Musk X N steps
80 Sr™ 1.47 Lr/ 1.5Vk or LAG (Min) Time Step=
Lr (Mi) Sr (ft/ft) Vr (fps) K (Hr) 60

NO ROUTING REACHES
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Red Bank Creek Basin: March 1995 Event

Project MidSac_West Run Name : SouthwestCr95
Start of Run : 08Mar95 0100 Basin Model :  SouthwestCr95
End of Run : 15Mar95 2400 Met. Model - Mar9s
Execution Time - 31May0OO 1306 Control Specs. - Mar9s
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
RB2 6948.5 | 09 Mar 95 1200 | 33680 93.500
RB3 6948.5 | 09 Mar 95 1200 | 33680 93.500
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RB3 Red Bank Creek at Outlet

HEC-HMS Subbasin Parameters
Red Bank Creek Basin: March 1995 Event

Baseflow Parameters Losses
Subbasin Name Initial Recession Threshold Initial Constant Imperviousness
Flow Ratio Flow Loss Loss Rate (%)
(cfs/sg mi) (peak ratio) (in) (in/hr)
RB2 2 0.8 0.2 0.5 .001 0




Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Red Bank Creek Basin: December 1996 - January 1997 Event

Project MidSac_West Run Name : SouthwestCr97
Start of Run : 25Dec96 0100 Basin Model - SouthwestCr97
End of Run - 08Jan97 2400 Met. Model - Jan97
Execution Time - 31May0OO 1306 Control Specs. - Jan97
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sg mi)
RB2 5093.8 | 01 Jan 97 0400 32506 93.500
RB3 5093.8 | 01 Jan 97 0400 32506 93.500
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RB3 Red Bank Creek at Outlet

HEC-HMS Subbasin Parameters
Red Bank Creek Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
Sullas Meme Initial Recession Threshold Initial Constant Imperviousness
Flow Ratio Flow Loss Loss Rate (%)
(cfs/sq mi) (peak ratio) (in) (in/hr)
RB2 2 0.7 0.2 1.0 .005 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Elder Creek Basin

Elder Creek

HEC-GeoHMS Subbasin Delineation
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Elder Creek

The Elder Creek HMS model consists of a 140 square mile basin located in the mid-west
portion of the Sacramento Watershed, south of the Red Bank Creek basin and above the
confluence with the Sacramento River near Gerber, CA. The model is included along with the
Red Bank Creek and Thomes Creek basins as part of the MidSac_West HMS Project and
SouthwestCr Basin Model. The Elder Creek basin model is divided into 2 subbasins and
connected with 1 routing reach. One observed hydrograph, Elder Creek near Paskenta, CA
(11379000), was used to calibrate this model. The computed peak flow at the basin outlet for the
1995 event was larger than the 1997 event (10,508 cfs vs. 9,453 cfs).

Using the adopted TC and R (Group 1) and Muskingum parameters, the computed
hydrographs did a fair job of matching the observed hydrograph’s shape and multiple peaks.
The initial and constant loss rates were set relatively low for both events to be able to calibrate
the model. The baseflow parameters were all in the normal range for this study.

Calibration of the 1995 Event:

The computed and observed hydrographs had approximately the same shape even when
the observed hydrograph appeared to switch from hourly data to daily data in the middle of the
event. Multiple peaks were matched and the general trend of the daily values was approximated.

Initial and constant loss rates of 0.5 inches and 0.001 inches/hour, respectively, were used. The
baseflow values of 2.0 cfs per square mile, 0.8, and 0.2 for the initial flow, recession ratio, and
the threshold flow, respectively, were also used to calibrate the model.

Calibration of the 1997 Event:

The computed hydrograph did a reasonable job in approximating the observed
hydrograph. The peak of the observed hydrograph is a very sharp spike of minimal duration,
which the computed hydrograph was unable to match. Otherwise, the general shapes of the two
hydrographs were similar. Initial and constant loss rates of 1.0 inch and 0.005 inches/hour,
respectively, were used. The baseflow values of 2.0 cfs per square mile, 0.7 and 0.2 for the
initial flow, recession ratio, and the threshold flow, respectively, were also used to calibrate the
model.
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Elder Creek Basin HEC-HMS Model Schematic
Included in Southwest Creeks Basin Model (with Thomes and Red Bank Creeks)
within MidSac_West HMS Project

E HMS5 = Baszin Model -- SouthwestCi97 HEE
File Edit Parameters Simulate View Map Help
X o0& afl - WX wlO]y [ Cl
=
=2
; Elder Creek
Basin
FAN
— RE3
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— EL3 EL3ELS EnLS
Digon W ~
S?m - 0 EL4
9 TH?
Sink
THE-TH?
TH3-THS
TH3
THa [ ]
=
K | 2l
ISELECT Click to zelect an object, drag to mowve the object B SouthwestErS?lNo PlecipIND ConlroIINo Run
Elder Creek (Mid-Sacramento Southwest Creeks) Basin Parameters
Subbasin Name  Area Total Lengthto  Slope Basin Initial TC Initial R| Regression TC  Regression R
DA  FlowLength Centroid  LFP Factor  1.4(LLeyS*d% 15TC | 0.68(LLca/SYA 48 1.5TC
(Sq Mi) L(M)  Lca(M) S (ft/mi)  LLc/S™? (H) (cfs/Hr) (HD) (cfs/Hr)
EL2 92.87 23.07 17.42 248.16 25.51 4.1 6.1 3.0 4.5
EL4 47.50 31.27 15.49 31.68 86.05 6.1 9.1 53 79
Elder Creek (Mid-Sacramento Southwest Creeks) Reach Parameters
Reach Name Reach Length Reach Slope  Ave Reach Vel Initial K Musk X N steps
80 Sx*? 1.47 e/ 1.5Vk or LAG (Min) Time Step=
Lr (Mi) Sr (ft/ft) Vr (fps) K (Hr) 60
EL3-EL5 26.51 0.0032 453 5.7 0.4 5
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Elder Creek Basin: March 1995 Event

Project MidSac_West Run Name : SouthwestCr95
Start of Run : 08Mar95 0100 Basin Model :  SouthwestCro5
End of Run : 15Mar95 2400 Met. Model > Mar95
Execution Time : 31MayOO 1306 Control Specs. : Mar95
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sg mi)
EL2 8788.5 | 09 Mar 95 1200 43956 92.900
EL3 8788.5 | 09 Mar 95 1200 43956 92.900
EL3-EL5 8558.5 | 09 Mar 95 1700 43270 92.900
EL4 2194_.7 | 09 Mar 95 1400 11092 47 .500
ELS 10508 | 09 Mar 95 1700 54362 140.400
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs

Elder Creek Basin
March 1995 Event

BHEL2 MI=] E3
hiargs |
w08 04 10 11 12 13 14 14 16
2 oo -
2
£ d
5 1 1 1 1 1 1 1
=3
02
o
1DDDD T T T T T T T
S000 -
@ BO0D o -
2
g
i <000 -
2000 - -
o T T T T T T T
0g il] 10 1 12 13 14 15 16
| hiargs
— 1=l P pilal S O bam vad Bazin. Toulhemal T 38
I.]EC — Loa Baam!llow Fun . AT i mmbk33d
mlﬁ — L2 rimm. 2'OmcOO. e a2z

EL2 — Elder Creek Near Paskenta

HEC-HMS Subbasin Parameters
Elder Creek Basin: March 1995 Event

Baseflow Parameters Losses
sl sEEt NERTE Initial Recession Threshold Initial Constant Imperviousness
Flow Ratio Flow Loss Loss Rate (%)
(cfs/sgq mi) (peak ratio) (in) (in/hr)
EL2 2 0.8 0.2 0.5 .001 0
EL4 2 0.8 0.2 0.5 .001 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Elder Creek Basin: December 1996 - January 1997 Event

Project : MidSac_West Run Name : SouthwestCr97
Start of Run : 25Dec96 0100 Basin Model -  SouthwestCr97
End of Run - 08Jan97 2400 Met. Model - Jan97
Execution Time : 31MayOO 1306 Control Specs. : Jan97
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sg mi)
EL2 7900.9 01 Jan 97 0500 47733 92.900
EL3 7900.9 01 Jan 97 0500 47733 92.900
EL3-EL5 7776.6 01 Jan 97 1000 47482 92.900
EL4 1747 .1 01 Jan 97 0800 10189 47 .500
EL5 9453.3 01 Jan 97 1000 57671 140.400
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Elder Creek Basin
December 1996 - January 1997 Event
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EL2 — Elder Creek Near Paskenta

HEC-HMS Subbasin Parameters
Elder Creek Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
FE Ty P Initial Recession Threshold Initial Constant Imperviousness
Flow Ratio Flow Loss Loss Rate (%)
(cfs/sq mi) (peak ratio) (in) (in/hr)
EL2 2 0.7 0.2 1.0 .005 0
EL4 2 0.7 0.2 1.0 .005 0
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Thomes Creek Basin

Tt

Thomes Creek

HEC-GeoHMS Subbasin Delineation
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Thomes Creek

The Thomes Creek HMS model consists of a 297 square mile basin located in the mid-
west portion of the Sacramento Watershed, south of the Elder Creek basin and above the
confluence with the Sacramento River near Richfield, CA. The model is included along with the
Red Bank Creek and Elder Creek basins as part of the MidSac_West HMS Project and
SouthwestCr Basin Model. The Thomes Creek basin model is divided into 3 subbasins and
connected with 2 routing reaches. One observed hydrograph, Thomes Creek at Paskenta, CA
(11382000), was used to calibrate this model. The computed peak flow at the basin outlet for the
1997 event was larger than the 1995 event (29,872 cfs vs. 19,337 cfs).

Using the adopted TC and R (Group 1) and Muskingum parameters, the computed
hydrographs did a good job of matching the 1997 observed hydrograph’s shape and multiple
peaks. The initial and constant loss rates were set relatively low for both events to be able to
calibrate the model. The baseflow parameters were all in the normal range for this study.

Calibration of the 1995 Event:

The observed peak for the 1995 event appeared to be missing; therefore, a cfs per square
mile comparison was performed using the results from other models to calibrate the Thomes
Creek model. Otherwise, the observed and computed hydrographs appeared to follow the same
trend. Initial and constant loss rates of 0.6 inches and 0.08 inches/hour, respectively, were used.
The baseflow values of 2.0 cfs per square mile, 0.8, and 0.2 for the initial flow, recession ratio,
and the threshold flow, respectively, were also used to calibrate the model.

Calibration of the 1997 Event:

Even with multiple peaks, the computed hydrograph did a good job of representing the
observed event. The initial computed spike was greater than the observed; therefore, additional
losses may have reduced the computed spike. Initial and constant loss rates of 1.0 inch and
0.005 inches/hour, respectively, were used. The baseflow values of 2.0 cfs per square mile, 0.7
and 0.2 for the initial flow, recession ratio, and the threshold flow, respectively, were also used
to calibrate the model.
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Thomes Creek Basin HEC-HMS Model Schematic
Included in Southwest Creeks Basin Model (with Elder and Red Bank Creeks)
within MidSac_West HMS Project
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Thomes Creek (Mid-Sacramento Southwest Creeks) Basin Parameters

Subbasin Name  Area Total Lengthto  Slope Basin Initial TC Initial R| Regression TC  Regression R
DA FlowLength Centroid  LFP Factor  1.4(LLcySY3* 1.5TC | 0.68(LLcySY*® 1.5TC
(Sq Mi) L(M)  Lea(M) S (ft/mi)  LLca/S™? (HD (cfs/Hr) (HD (cfs/Hr)
TH2 107.52 17.52 6.00  285.12 6.23 2.6 3.8 1.6 2.4
TH6 96.09 35.39 26.69  100.32 94.30 6.3 9.4 55 8.3
TH4 93.72 22.46 1130  232.32 16.66 35 5.3 25 3.7

Thomes Creek (Mid-Sacramento Southwest Creeks) Reach Parameters

Reach Name Reach Length Reach Slope  Ave Reach Vel Initial K Musk X N steps
80 Sr™? 1.47 Le/ 1.5Vk or LAG (Min) Time Step=
Lr (Mi) Sk (ft/ft) Vr (fps) K (Hr) 60
TH5-TH7 29.20 0.0036 4.80 6.0 0.4 5
TH3-TH5 20.50 0.0160 10.12 2.0 0.4 2
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Thomes Creek Basin: March 1995 Event

Project MidSac_West Run Name : SouthwestCr95
Start of Run : 08Mar95 0100 Basin Model :  SouthwestCro5
End of Run : 15Mar95 2400 Met. Model > Mar95
Execution Time : 31MayOO 1306 Control Specs. : Mar95
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
TH2 11223 | 09 Mar 95 0400 42818 107 .500
TH3 11223 | 09 Mar 95 0400 42818 107 .500
TH3-TH5 10829 | 09 Mar 95 0600 42566 107.500
TH4 8135.1 | 09 Mar 95 0500 31545 93.700
TH5 18594 | 09 Mar 95 0500 74111 201.200
TH5-TH7 17744 | 09 Mar 95 1100 72767 201.200
TH6 1947.4 | 09 Mar 95 1400 7370.2 96.100
TH7 19337 | 09 Mar 95 1100 80137 297 .300
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Thomes Creek Basin
March 1995 Event
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TH5 — Thomas Creek at Paskenta

HEC-HMS Subbasin Parameters
Thomes Creek Basin: March 1995 Event

Baseflow Parameters Losses
Sl seEm NErE Initial Recession Threshold Initial Constant Imperviousness
Flow Ratio Flow Loss Loss Rate (%)
(cfs/sg mi) (peak ratio) (in) (in/hr)
TH2 2 0.8 0.2 0.6 .08 0
TH6 2 0.8 0.2 0.6 .08 0
TH4 2 0.8 0.2 0.6 .08 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results

Thomes Creek Basin: December 1996 - January 1997 Event

Project MidSac_West Run Name : SouthwestCr97
Start of Run : 25Dec96 0100 Basin Model :  SouthwestCr97
End of Run : 08Jan97 2400 Met. Model - Jan97
Execution Time : 31MayOO 1306 Control Specs. : Jan97
Hydrologic Discharge Time of Volume Drainage
Peak Area
Element Peak (ac-ft) .
(cfs) (sq mi)
TH2 15849 | 01 Jan 97 0100 94160 107 .500
TH3 15849 | 01 Jan 97 0100 94160 107 .500
TH3-TH5 15217 | 01 Jan 97 0300 93756 107.500
TH4 11468 | 01 Jan 97 0200 70282 93.700
TH5 26393 | 01 Jan 97 0300 164038 201.200
TH5-TH7 25437 | 01 Jan 97 1000 162295 201.200
TH6 4630.6 | 01 Jan 97 0800 26145 96.100
TH7 29872 | 01 Jan 97 1000 188440 297 .300

D-58




Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs
Thomes Creek River Basin
December 1996 - January 1997 Event
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HEC-HMS Subbasin Parameters
Thomes Creek Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
Sl ses NErE Initial Recession Threshold Initial Constant Imperviousness
Flow Ratio Flow Loss Loss Rate (%)
|(cfs/sq mi) (peak ratio) (in) (in/hr)
TH2 2 0.7 0.2 1.0 .005 0
TH6 2 0.7 0.2 1.0 .005 0
TH4 2 0.7 0.2 1.0 .005 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Stony Creek Basin
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Stony Creek

The Stony Creek HMS model consists of a 735 square mile basin above Black Butte Dam
located in the southwest portion of the Sacramento Watershed, south of the Thomes Creek basin.
The basin model is divided into 12 subbasins, connected with 9 routing reaches, and in addition
to Black Butte Lake, it includes the Stony Gorge and East Park Reservoirs. The inflow into
Black Butte Lake was the only observed hydrograph used for calibration. The computed peak
inflow into Black Butte Lake for the 1995 event proved larger than the 1997 event (44,791 cfs
vs. 35,977 cfs).

Using the adopted TC and R (Group 1) and initial Muskingum routing parameters, the
computed hydrographs matched the observed hydrographs for both the 1995 and 1997 events.
The peaks and the number of peaks matched well, although the timing of the computed peaks for
the 1997 event arrived earlier than the observed peaks. The Muskingum K values for two
routing reaches were reduced at the Black Butte Lake to match the observed inflows. Even
though this basin has three reservoirs, it is a completely connected model with the elevation-
storage-outflow relationships obtained from the Sacramento District for both the East Park and
Stony Gorge reservoirs incorporated into the model. The relationships and starting conditions
were used to calibrate the model. The loss and baseflow parameters varied between the two
events but they stayed within reasonable bounds. The losses for the 1995 event were set lower
than for the 1997 event in order to match the observed flows. Twenty-five percent
imperviousness was used for the Black Butte Lake and East Park Reservoir subbasins and twenty
percent imperviousness was used for the Stony Gorge Reservoir subbasin.

Calibration of the 1995 Event:

The peak, timing, and volume of the initial and dominant spike of the observed and
computed hydrographs matched very well. Subsequent spikes did not match as well; however,
with two reservoirs upstream, it is not surprising. Initial and constant loss rates of 0.5 inches and
0.045 inches/hour, respectively, were used for most of the basin. A constant loss rate of 0.1
inches/hour was used for a few of the lower subbasins. The baseflow values of 3.0 cfs per
square mile, 0.7 and 0.15 for the initial flow, recession ratio, and the threshold flow,
respectively, were also used to calibrate the model.

Calibration of the 1997 Event:

The peaks and volumes of the observed and computed hydrographs matched very well.
Unfortunately the timing was off by several hours; however, again the flood must travel through
two reservoirs first, so it is not surprising that they are not exact. Initial and constant loss rates
of 1.0 inch and 0.083 inches/hour, respectively, were used. The baseflow values of 2.0 cfs per
square mile, 0.7 and 0.15 for the initial flow, recession ratio, and the threshold flow,
respectively, were also used to calibrate the model.
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Stony Creek HEC-HMS Model Schematic
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Stony Creek Basin Parameters
Subbasin Name Area Total Lengthto Slope Basin Initial TC Initial R| Regression TC Regression R

DA  FlowLength Centroid LFP Factor 1.4(LLea/S*)® 1.5 TC | 0.68(LLea/S™)™* 1.57TC

(Sq Mi) L(Mi)  Lea (M) S (ft/mi) LLca/S™ (Hr) (cfs/Hr) (Hr) (cfs/Hr)
ST14 Grindstone CR ~ 122.44 21.59 8.09 26400 10.75 3.1 46 2.0 3.0
ST24 Black Butte LK~ 29.69 12.13 554  73.92 7.81 2.8 41 1.8 26
ST16 Grinstn Ab St 52.21 16.07 6.34 23760  6.61 26 3.9 1.6 2.4
ST18 Stony Ab GrCr~ 71.06 18.44 861 279.84  9.49 2.9 4.4 1.9 2.9
ST12 Stony Grg Res ~ 73.82 18.33 764 30096  8.07 2.8 42 1.8 2.7
ST8 M&S FK Stony Cr  139.56 26.66 12.05 21648  21.83 3.9 538 2.8 42
ST6 E Park Res 10.12 9.86 383 15840  3.00 2.0 3.0 1.1 1.7
ST4 Indian Cr 54.86 14.71 561  73.92 9.60 3.0 4.4 1.9 2.9
ST10 Stony ab Res 31.93 12.58 479 9504 6.18 26 3.8 1.6 2.4
ST2 L Stony Cr 4254 14.16 782 31152 627 26 3.8 1.6 2.4
ST20 AbBlack BLK  25.09 11.84 557  73.92 7.67 2.7 41 1.7 26
ST22 NF Stony Cr 81.81 19.66 10.66 227.04  13.91 33 5.0 2.3 3.4

Stony Creek Reach Parameters
Reach Name Reach Length Reach Slope Ave Reach Vel Initial K Musk X N steps
80S<””  1471s/15V KUsed or LAG (Min) Time Step=

Lr (M) Sk (f/ft) Vr (fps) K (Hr) (Hr) 60
ST21-ST25 6.75 0.0006 1.96 3.4 1.0 0.4 3
ST23-ST25 3.31 0.0000 0.25 12.8 1.0 0.4 11
ST15-ST19 13.43 0.0085 7.38 1.8 1.8 0.4 2
ST13-ST19 6.58 0.0032 453 1.0 1.0 0.4 1
ST11-ST13 7.02 0.0037 487 1.0 1.0 0.4 1
ST5-ST9 5.29 0.0063 6.35 1.0 1.0 0.4 1
ST3-ST5 5.45 0.0038 493 1.1 1.1 0.4 1
ST9-ST11 6.45 0.0049 5.60 1.1 1.1 0.4 1
ST19-ST21 8.62 0.0024 3.92 2.2 2.2 0.4 2
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results
Stony Creek Basin: March 1995 Event

Project - StonyCr Run Name : Mar95 Calibration
Start of Run : 08Mar95 0100 Basin Model :  StonyCr95

End of Run : 15Mar95 2400 Met. Model - 1995 Event

Execution Time : 31May00O 1309 Control Specs. - 1995 Event
Hydrologic Discharge Time of Volume Drainage

Peak Area

Element Peak (ac-ft) .

(cfs) (sq mi)
ST14 Grindstone CR 15891 | 09 Mar 95 0400 52282 122.439
JST15-ST19 15891 | 09 Mar 95 0400 52282 122.439
ST15-ST19 15399 | 09 Mar 95 0600 52094 122.439
ST2 L Stony Cr 9790.9 [ 09 Mar 95 0900 34807 42 .540
AbEastParkRes 9790.9 | 09 Mar 95 0900 34807 42.540
ST3-ST5 9663.4 | 09 Mar 95 1000 34727 42 .540
ST4 Indian Cr 9129.6 | 09 Mar 95 1000 31363 54.863
JST5-ST9 18793 | 09 Mar 95 1000 66090 97.403
ST5-ST9 18666 | 09 Mar 95 1100 65953 97.403
ST6 E Park Res 1884.2 | 09 Mar 95 0900 6710.5 10.116
East Park Reservoir 8847.5 | 10 Mar 95 2200 51168 107.519
ST8 M&S FK Stony Cr 3693 | 09 Mar 95 1100 82594 139.555
JST9-ST11 23698 | 09 Mar 95 1100 133762 247 .074
ST9-ST11 23619 | 09 Mar 95 1200 133355 247.074
ST10 Stony ab Res 4400.0 | 09 Mar 95 1000 14551 31.933
StonyGorgelF 27628 | 09 Mar 95 1100 147905 279.007
ST11-ST13 27475 | 09 Mar 95 1200 147499 279.007
ST12 Stony Grg Res 10850 | 09 Mar 95 1000 38836 73.815
Stony Gorge Res 23281 | 09 Mar 95 1700 163707 352.822
JST13-ST19 23281 | 09 Mar 95 1700 163707 352.822
ST13-ST19 23246 | 09 Mar 95 1800 163058 352.822
ST18 Stony Ab Gr Cr 8295.5 [ 09 Mar 95 0400 25700 71.062
ST16 Grinstn Ab St 6520.8 | 09 Mar 95 0400 19537 52.209
JST19-ST21 41772 | 09 Mar 95 1300 260388 598.532
ST19-ST21 41033 | 09 Mar 95 1500 258478 598.532
ST20 Ab Black B LK 2613.5 [ 09 Mar 95 0400 8471.2 25.091
AbBIButteRes 41913 | 09 Mar 95 1500 266950 623.623
ST21-ST25 41628 | 09 Mar 95 1600 266046 623.623
ST22 NK Stony Ct 5308.0 | 09 Mar 95 0500 14831 81.810
UserPoint6 5308.0 [ 09 Mar 95 0500 14831 81.810
ST23-ST25 5235.9 | 09 Mar 95 0600 14809 81.810
ST24 Black Butte LK 2227.3 | 09 Mar 95 0400 8543.1 29.692
StonyOut 44791 | 09 Mar 95 1600 289398 735.125
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs

Stony Creek Basin
March 1995 Event
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HEC-HMS Subbasin Parameters

Stony Creek Basin: March 1995 Event

Baseflow Parameters Losses
Subbasin Name Initial Recession Threshold | Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate (%)
(cfs/sq mi) (peak ratio) | (in) (in/hr)

ST14 Grindstone CR 3 0.7 0.15 0.5 .10 0
ST24 Black Butte LK 3 0.7 0.15 0.5 .045 25
ST16 Grinstn Ab St 3 0.7 0.15 0.5 .10 0
ST18 Stony Ab Gr Cr 3 0.7 0.15 0.5 .10 0
ST12 Stony Grg Res 3 0.7 0.15 0.5 .045 20
ST8 M&S FK Stony Cr 3 0.7 0.15 0.5 .045 0
ST6 E Park Res 3 0.7 0.15 0.5 .045 25
ST4 Indian Cr 3 0.7 0.15 0.5 .045 0
ST10 Stony ab Res 3 0.7 0.15 0.5 .045 0
ST2 L Stony Cr 3 0.7 0.15 0.5 .045 0
ST20 Ab Black B LK 3 0.7 0.15 0.5 .045 0
ST22 NK Stony Ct 3 0.7 0.15 0.5 .10 0
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Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

HEC-HMS Summary of Results

Stony Creek Basin: December 1996 - January 1997 Event

Project StonyCr Run Name : Jan97 Calibration
Start of Run - 25Dec96 0100 Basin Model :  StonyCr97

End of Run - 08Jan97 2400 Met. Model - 1997 Event

Execution Time : 31May0O0 1309 Control Specs. - 1997 Event
Hydrologic Discharge Time of Volume Drainage

Peak Area

Element Peak (ac-ft) .

(cfs) (sq mi)
ST14 Grindstone CR 13071 | 01 Jan 97 0100 61394 122.439
JST15-ST19 13071 | 01 Jan 97 0100 61394 122.439
ST15-ST19 12699 | 01 Jan 97 0300 61282 122.439
ST2 L Stony Cr 8206.4 | 01 Jan 97 0100 28238 42 .540
AbEastParkRes 8206.4 | 01 Jan 97 0100 28238 42.540
ST3-ST5 7881.1 |01 Jan 97 0200 28236 42 .540
ST4 Indian Cr 6329.1 | 01 Jan 97 0100 18396 54.863
JST5-ST9 14005 | 01 Jan 97 0200 46632 97.403
ST5-ST9 13804 | 01 Jan 97 0300 46633 97.403
ST6 E Park Res 1627.8 | 01 Jan 97 0100 5471.8 10.116
East Park Reservoir 999.63 | 04 Jan 97 1700 6625.9 107.519
ST8 M&S FK Stony Cr 14993 | 01 Jan 97 0300 56485 139.555
JST9-ST11 14998 | 01 Jan 97 0300 63111 247 .074
ST9-ST11 14901 | 01 Jan 97 0400 63093 247.074
ST10 Stony ab Res 3124.7 |01 Jan 97 0100 7117 .2 31.933
StonyGorgelF 16909 | 01 Jan 97 0400 70210 279.007
ST11-ST13 16833 | 01 Jan 97 0500 70196 279.007
ST12 Stony Grg Res 7364.2 | 01 Jan 97 0100 27977 73.815
Stony Gorge Res 13778 | 01 Jan 97 0900 73812 352.822
JST13-ST19 13778 | 01 Jan 97 0900 73812 352.822
ST13-ST19 13755 | 01 Jan 97 1000 73726 352.822
ST18 Stony Ab Gr Cr 7831.5 [ 01 Jan 97 0100 24574 71.062
ST16 Grinstn Ab St 6867.5 | 01 Jan 97 0100 18864 52.209
JST19-ST21 30191 | 01 Jan 97 0300 178446 598.532
ST19-ST21 30562 | 01 Jan 97 0500 178107 598.532
ST20 Ab Black B LK 1773.9 | 01 Jan 97 0100 3282.7 25.091
AbBIButteRes 31318 | 01 Jan 97 0500 181390 623.623
ST21-ST25 31355 | 01 Jan 97 0600 181234 623.623
ST22 NK Stony Ct 5861.7 | 01 Jan 97 0200 14473 81.810
UserPoint6 5861.7 |01 Jan 97 0200 14473 81.810
ST23-ST25 5809.7 |01 Jan 97 0300 14481 81.810
ST24 Black Butte LK 2181.2 |01 Jan 97 0100 5131.2 29.692
StonyOut 36407 | 01 Jan 97 0500 200846 735.125

D-67




Appendix D - HEC-HMS

Models (Calibration Results for 33 Basins)

HEC-HMS: Comparison of Observed vs. Computed Hydrographs

Stony Creek Basin
December 1996 - January 1997 Event
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Stony Creek Inflow into the Black Butte Reservoir

HEC-HMS Subbasin Parameters

Stony Creek Basin: December 1996 - January 1997 Event

Baseflow Parameters Losses
Subbasin Name Initial Recession Threshold | Initial | Constant Imperviousness
Flow Ratio Flow Loss |Loss Rate (%)
(cfs/sq mi) (peak ratio) | (in) (in/hr)

ST14 Grindstone CR 2 0.7 0.15 1.0 .083 0
ST24 Black Butte LK 2 0.7 0.15 1.0 .083 25
ST16 Grinstn Ab St 2 0.7 0.15 1.0 .083 0
ST18 Stony Ab Gr Cr 2 0.7 0.15 1.0 .083 0
ST12 Stony Grg Res 2 0.7 0.15 1.0 .083 20
ST8 M&S FK Stony Cr 2 0.7 0.15 1.0 .083 0
ST6 E Park Res 2 0.7 0.15 1.0 .083 25
ST4 Indian Cr 2 0.7 0.15 1.0 .083 0
ST10 Stony ab Res 2 0.7 0.15 1.0 .083 0
ST2 L Stony Cr 2 0.7 0.15 1.0 .083 0
ST20 Ab Black B LK 2 0.7 0.15 1.0 .083 0
ST22 NK Stony Ct 2 0.7 0.15 1.0 .083 0
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Cache Creek Basin
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Cache Creek
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HEC-GeoHMS Subbasin Delineation

D-69



Appendix D - HEC-HMS Models (Calibration Results for 33 Basins)

Cache Creek

The Cache Creek HMS model consists of a 1,145 square mile basin located in the
southwest portion of the Sacramento Watershed, south of the Stony Creek basin and above Yolo,
CA. The basin model is divided into 14 subbasins, connected with 11 routing reaches and
includes the Indian Valley Reservoir, Clear Lake and the Grigsby Riffles (which is a natural
control for Clear Lake). Six observed hydrographs were used to assist with the calibration:
Kelsey Creek near Kelseyville (11449500); Cache Creek at Rumsey; Indian Valley Reservoir
hourly inflow (11451300 Daily); Cache Creek at Yolo (11452500); Cache Creek near Lower
Lake (11451000); and, North Fork Cache Creek at Hough Springs (11451100). Not all of the
gages had records for both events, but if a gage had records for one of the events, it was still used
for calibration purposes. Additionally, hourly records were not available at all gages; therefore,
if daily gages were used, instantaneous peaks were collected, if possible, to assist with the
calibration. Like other basins on the west side of the Sacramento valley, the 1995 event proved
larger than the 1997 event (36,040 cfs vs. 25,442 cfs for the computed peak flow at the basin
outlet).

Using the adopted TC and R (Group 1) and Muskingum parameters, the computed
hydrograph at Yolo matched the observed hydrograph reasonably well for both events. The
routing times for five of the reaches were reduced due to the fact that they traveled through lakes
(Clear Lake and the Indian Valley Reservoir). The routing technique for these reaches was
changed to the lag method due to their short routing times. Two other routing reaches, the two
most downstream reaches, had their travel times reduced to calibrate the timing of the peak.
Two gages were used as part of the optimization process: Kelsey Creek near Kelseyville
(11449500) and North Fork Cache Creek at Hough Springs (11451100). The loss rates for both
events were within the guidelines set for the study, with the losses for the 1995 event being
higher than for the 1997 event. Impervious surfaces were used for the subbasins that included
Clear Lake (40%) and the Indian Valley Reservoir (30%). The baseflow values used were also
within the guidelines with the 1997 event baseflow values higher than those used for the 1995
event.

The model is connected through Clear Lake with an elevation-storage-outflow
relationship used at the Grigsby Riffles. The reservoir relationship was obtained from the
Sacramento District. The Grigsby Riffles is a natural constriction that has had a rating curve
developed for it and controls the flows from Clear Lake. The Grigsby relationship and starting
conditions were used to calibrate the model. For this modeling effort, rather than attempt to
predict how the Indian Valley Reservoir was operated, the source and sink tools available in
HMS were implemented. This technique allowed the observed hydrograph at the outlet of the
Indian Valley Reservoir to be passed downstream. As pointed out in “Section 6.6.5, Reservoir
Modeling” in the main report, HMS is fairly limited in how it models releases from reservoirs.

Calibration of the 1995 Event:

For the 1995 event, all of the observed hydrographs were reasonably matched by the
computed hydrographs. Even the gages that only reported daily had their general trends
reflected by the computed hydrographs. The initial loss varied between 1.0 and 3.0 with the
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majority of the values being set to 2.0 inches. The constant loss rates varied between 0.001 and
0.15 with the majority being set to 0.15 inches/hour. The baseflow values of 1.0 cfs per square
mile, 0.8 and 0.2 for the initial flow, recession ratio, and the threshold flow, respectively, were

also used to calibrate the model.

Calibration of the 1997 Event:

The computed hydrograph reasonably matched the observed hydrograph at Yolo, CA.
The computed hydrograph had several smaller peaks preceding the main peak. While the
observed hydrograph had several peaks as well, they were much smaller in magnitude. This
discrepancy is difficult to explain given that the subbasins contributing to the hydrograph at
Yolo all had similar spikes as the computed hydrograph, and the precipitation seems to validate
the peaks. The other computed hydrographs, except the one below the Grigsby Riffles, matched
the observed values reasonably well. The gage below the Grigsby Riffles provided daily records
and, although the computed hydrograph resembled the observed hydrograph, neither came close
to approximating the instantaneous peak. The initial loss varied between 1.0 and 3.0 with the
majority being set to 1.5 inches. The constant loss rates varied between 0.001 and 0.07 with the
majority being set to 0.05 inches/hour. The baseflow values of 3.0 cfs per square mile, 0.8 and
0.2 for the initial flow, recession ratio, and the threshold flow, respectively, were also used to
calibrate the model.

Cache Creek HEC-HMS Model Schematic
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Cache Creek Basin Parameters

Subbasin Name Area Total Lengthto Slope Basin Initial TC Initial R| Regression TC Regression R

DA  Flowlength Centroid LFP  Fa