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Final
TECHNICAL MEMORANDUM
Potential Flood Impacts, Laguna de Santa Rosa Floodplain and Russian
River Floodplain

To: Harland Bartholomew & Associates, Inc.
FROM: Patrick Kaspari - Dames & Moore, San Francisco
DATE:  January 1996

RE: Santa Rosa Subregional Long-Term Wastewater Project
Potential Flood Impacts, Laguna de Santa Rosa Floodplain and Russian River
Floodplain

SUMMARY

An analysis was performed to identify potential impacts on flood levels that might occur due to
discharge of reclaimed water from the Laguna Waste Water Treatment Plant (WWTP). There
are two principal discharge points on the Laguna de Santa Rosa; the Meadow Lane Ponds,
located west of Llano Road near the WWTP, and the Delta Pond, located south of Highway 12.
In addition, there is one proposed new discharge point on the Russian River. Existing floodplain
delineation maps and floodplain hydrology parameters were compiled and evaluated to
determine if the discharge from any of the discharge points would increase the flood hazard in
the Laguna de Santa Rosa or the Russian River. The conclusion of the analysis is that discharge
of reclaimed water will increase the 100-year flood level less than 0.1 feet in either the Laguna
or the Russian River.

PURPOSE
Determine whether or not discharge from the Laguna WWTP into the Laguna deRBaata

during the winter could increase the flood hazard in the Laguna or the Russian River. Determine
whether or not direct discharge to the Russian River could increase flood hazards along the river.

METHODOLOGY
The scope of work for this task included:

1. Compile existing flood inundation mapping and flood hydrology parameters for use in
determining the potential impact associated with alternative operation policies.
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2. Compare the proposed operation of the discharge facilities to the existing flood hazards.

3. If potential significant impacts are identified, make recommendations for operation
modifications to avoid or lessen the impacts. (A significant impact is defined as more
than 0.10 foot-increase in the 100-year flood level.)

4. Delineate the new floodplain if any of the operation modifications increase peak flood
levels by more than 0.10 feet.

FINDINGS

The "Flood Insurance Study" for Sonoma County, California (unincorporated areas) (FEMA,
1991; FEMA, 1992) was obtained from the United States Federal Emergency Management
Agency. The peak flood flow rates and flood profiles from this study were analyzed in order to
compare the proposed operation of the discharge facilities to the current flood hazard. The
potential impact from the two principal discharge points on the Laguna de Santé/iRadaw

Lane Ponds and Delta Pond, were evaluated separately. The potential impact from direct
discharge to the Russian River was also evaluated.

Meadow Lane Ponds

The discharge point for the Meadow Lane Ponds is located just upstream from the confluence of
the Laguna de Santa Rosa and Colgan Creek. Based on the Flood Insurance Study, the 100-year
peak flow in the Laguna at this point is 12,850 cubic feet per second (cfs). The 100-year flood
water elevation at this point is 77.25 feet NGVD (National Geodetic Vertical Datum).

The maximum possible discharge rate from the Meadow Lane Ponds during a 100-year flood is
approximately 95 cfs. This flow is based on the maximum gravity dischargeMemadow

Lane Ponds through existing 36-inch-diameter pipes while the pond is at its maximum operating
level of 94 feet NGVD and an additional discharge through the pumps located at the pond. The
capacity of the gravity flow pipes is 49 cfs and the capacity of the pumps is 46 cfs, giving a
combined discharge capacity of about 95 cfs. The addition of 95 cfs to the 100-year peak flow
would yield a flow in the Laguna of 12,945 cfs. Based on the flood elevation and flood flow
data presented in the Flood Insurance Study, the water surface elevation of the Laguna at 12,945
cfsis 77.265 ft. This is an increase of 0.015 feet. This increase in water surface elevation would
probably not be measurable, and therefore the addition of this flow is expected tolesse a
than significant impact on the flood water elevations.

Delta Pond

The discharge point for Delta Pond is located immediately upstream of the point where the Santa
Rosa Flood Control Channel joins the Laguna de Santa Rosa. Based on the Flood Insurance
Study for this area, the 100-year peak flow at this point for the Laguna de Santa Rosa is 28,000
cfs. The 100-year flood water elevations in the Laguna de Santa Rosa at Delta Pond is 75.00
feet. This water surface elevation is due to backwater from the Russian River via the Laguna de
Santa Rosa and remains constant at 75 feet from the mouth of the Laguna to a point in the
Laguna approximately 6,000 feet upstream of Delta Pond.
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The Delta Pond levee crest is at elevation 77 feet NGVD and the maximum operating water level
is 75 feet NGVD. Because the maximum operating level is equal to the 100-year flood level, it
is impossible to discharge water by gravity flow at the flood peak.

Water can be pumped from the treatment plant to a discharge point located at Delta Pond using
the same pumps that can be used to pump water out of Meadow Lane Pond. The pump capacity
is 46 cfs. Water can also be discharged from the West College pipeline at a maximum flow rate
of 39 cfs. This gives a maximum total discharge rate of 85 cfs.

Water discharged from Delta Pond during large floods flows into the ponded area along the
Laguna de Santa Rosa where backwater flow from the Russian River accumulates. It is difficult
to estimate the change in flood levels that would occur due to the discharge without using a
detailed hydraulic model. However, the maximum possible increase in flood levels can be
estimated based on conservative assumptions about the flow of water through the backwater
area. Assuming that no outflow from the Laguna de Santa Rosa to the Russian River occurs, the
change in elevation would be equal to the volume of water discharged divided by the surface
area of the flood plain.

Flood levels in the Laguna typically are high for 3 or 4 days during large floods qedlat

levels for up to 2 days. Assuming no outflow from the backwater area for 2 days, the increase
in flood levels due to wastewater discharge at a rate of 134 cfs (85 cfs from Delta Pond and 49
cfs by gravity from Meadow Lane Ponds) would be 0.11 feet. In reality there will be some flow
through the ponded area which will tend to decrease the affect on flood levels. Therefore it is
assumed that the increase in flood levels will be less than 0.10 feet.

Russian River

Direct discharge of reclaimed water to the Russian River is one alternative under consideration
for the long term wastewater project. Water would be discharged at a peak rate of 40 cfs (775
MG per month). The town of Guerneville is located downstream from the discharge point and is
the location where potential increases in flood levels could have a significant impact.

Flood stage at Guerneville (Hacienda Bridge) is defined by the U.S. Geological Survey as 32.00
feet stage (52.01 feet NGVD). According to the latest rating table for the streamflow gage at
Guerneville dated January 9, 1995 this corresponds to a flow rate of 39,530 cfs. The table also
shows that the difference in flood elevation between a flow of 39,530 cfs and 39,570 cfs (flow
plus peak reclaimed water discharge) is approximately 0.015 feet.

If reclaimed water was discharged from the Meadow Lane Ponds, Delta Ponds and the direct
discharge point on the Russian River at the same time, the combined increase in flow would be
174 cfs (95 cfs from Meadow Lane, 39 cfs from Delta Pond and 40 cfs direct discharge). The
rating table for the gage at Guerneville indicates that the difference in flood elevation between a
flow of 39,530 cfs and 39,704 cfs is 0.07 feet.
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CONCLUSION

The proposed discharge from the primary discharge points on the Laguna de Santa Rosa or the
Russian River will increase flood elevations less than 0.1 feet. The flood plain delineations
developed by the Federal Emergence Management Agency do not provide sufficient detail to
delineate this small change in the flooded area.

REFERENCES
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15290 15310
15450 15470
135610 15620
15760 15700
15920 15940
16080 160%0
10240 16230

0%

{EXPANDED PRECISION)

.06 .07

1108
1130

11200

11410
11€88

11690
11820

11960
12100
12240
12380
12520

126840

L=

12000
12940
1309
13230

13370
133520
13670
13810
12040

14110
14260
14410
14540
14710
14860
15020
13170
15330
15400

15640
15790
15930
16110
14270

11080
11160

11290
11430
11540
11700
11840

11970
12110
12250
12390

14730

14800
15030
151%0
15340
15500

15450
15810
13970
16130
16200

6

TYPrE: 001

PAGE 3
TYPE: LOS

RATING NO: 0037

START OATE/TINE: 02-24-93 (0230)

.o8
11oLn 1020
11170 11190
1310 11320
1440 11450
s 1500
1Mo 11730
11850 11880
11990 12000
12138 1218
i2260 12200
12400 12420
12540 12560
12680 12700
12030 12840
nwm 12980
1310 13130
13260 13270
13400 13420
15550 13340
13700 13710
15840 13860
130m ems
14140 14150
142% 14300
16440 14430
14590 14510
147460 14760
14890 14910
15050 15060
15200 15220
15360 15570
15510 15530
15470 15680
15820 13840
15980 15000
16940 18160
14300 16320

BIFF IN Q
rER
TENTH FY

140 O

e

130.0

130.0
140.0
1302
140.0
140.0

130.0
LYT.Y )

e

140.0
140.0
160.0

8.0
150.0
140.0
140.0

130.0

140.0
150.0
140.0
150.9

P
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UNITED STATES OEPARTRENT OF INTERIOR = GEOLOGICAL SUAVEY -~ UATER RESOURCES DIVISION PAGE 6

USSIAN R WR GUERNEVILLE €A

1467000
FFSET: 1.00
GAGE
HEIGNY
20.50 3%
20,60 16A%
20,70 16880
20.80 16570
20.99° 14900
2,00 &
21.10 17300
21.20 14M
21.30 17830
.48 TS
21.% 10
1.0 1130
2. 70 14
Zi.Rd 84T
21,90 10640
2.0 1880
22.10 1900
2.2 S8
223 19330
2.0 19500
22.50 19670
&Z.80 S0
2.0 2005
22.80 20200
22.90 20580
23.00 20540
3.1 070
23.20 20910
3.% 210
3.40 2270
23.30 21440
Z3.60 21840
3.0 2m»n
3.0 22000
&% 22%
2L.00 223M
26,90 2580
24.20 2250

D1SCHARGE IN CUBIC FEET

14840
16329
16690
16850
mone

1mre
17340
17500
17670

(KL~

0%

14380
16540
16700
16880
17030

M
17350
17320
17650

ATEREA
1793J

18020
%
16350

19580
18690

EXPANDED RATING TABLE TrrE: LOG
OATE PROCESSED: 01-09-1995 3 15:31 BY PSHIFFER _
98: 6 TYPE: 00T  RATING MO: 0037
STAAT DATE/TINE: 02-24~93 (0230)

BASED OF Crw,§ 527-535
DIFF IN @
rER SECOND CENPANDED PRECISION) reR
.04 .05 .06 .07 .08 .09 TENTH 1T

16400 16410 16430 16440 16460 16480 160.0
16560 16570 16590 16600 16620 16640 160.0
16720 16730 1670 16770 16780 16300 160.0
16880 16900 16910 16930 16940 16960 170.0
17060 17060 17070 17090 17110 1720 160.0
17210 17220 17240 172%0 17270 17290 160.0
17370 17390 17400 17430 17440 17450 170.0
17530 17850 17570 17580 17600 17630 160.0
17700 17720 11730 17750 17770 17780 170.0
17870 17880 179008 17920 17950 17950 170.0
18030 18050 18070 18080 18100 18120 160.0
18200 18220 18230 18250 18270 18290 170.0
18370 18390 18400 18420 184640 18450 170.9
18540 18560 18570 18590 18810 18620 179.9
18710 18730 18740 18760 18780 1871% 170.0
18880 18900 189%0 1893 18950 19970 170.0
19050 19070 190%0 19100 1”20 19140 m.0
19220 19240 19260 19290 19290 19510 160.0
19400 19410 19430 19430 19470 19480 170.0
19570 195%0 19600 19620 19640 19640 170.0
19740 19760 1978 19600 19810 196% 180.0
19920 19940 19950 19970 19990 20010 180.6
20100 20110 20130 20150 20170 20180 170.0
0270 20290 20310 20530 20840 20360 180.0
20450 20470 20490 20300 20320 20840 180.0
20630 20656 20660 20680 20700 20720 170.0
20810 20020 20840 20860 20880 20900 180.0
20990 21000 21020 21040 21060 21080 120.0
21470 21180 21200 21220 21240 21260 180.0
21350 21370 21380 21400 21420 21440 190.0
21530 21350 2157 21580 21600 21620 180.0
21mM0 21730 PRy 1T 20 21800 180.0
21990 21910 2930 21950 21970 219% 190.0
22000 2100 21120 22130 s 217 180.0
22260 22380 22500 22520 28340 2560 195.0
22450 22470 22490 zs00 2520 2540 190.0
22640 22650 22610 22690 210 2mm 1%0.0
22820 22840 22860 22880 22900 2920 120.0
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UNITED STATES DEPARTHENT OF INTERIOR ~ GEOLOGICAL SURVEY ~ WATER RESOURCES DIVISION MAGE 7
EXPANDED RATING TABLE TYPE: LOG

11467000 _ DATE PROCESSED: 0V-09-199% 5 15:31 BY PSHIFFER

RUSIIAN R MR SUERNEVILLE CA o0: 6 TYrPeE: 001 RATING NO: 0037

WESET: 1.00 START DATE/TINE: 02-24-93 (0230)

, BASED OF CMM, 3 527-53%
GASE DIFF IN Q
HEIGHT DISCHARGE IN CUBIC FPEET PER SECOND (EXPANDES PRECISION) PER
. 02 .03 .0k .08 .06 .07 .08 .09 TENTH FT

26.30 22950 22950 2970 2290 23010 23030 23050 23070 23080 23100 190.0
26,80 3120 23140 3160 23180 23200 23220 23240 x50 232 232%0 190.0
26.50 23310 a5 23350 23370 23390 23410 23430 23440 23450 235480 190.0
26,40 23500 23520 23840 23560 23580 23500 23610 23430 23650 23670 1%0.0
26.70 23690 Firyl] 23730 3750 231710 23190 23810 3820 23840 23540 190.0
24,00 200 23900 23920 25940 23960 23900 24000 24020 26040 20050 190.0
26.90 24070 246090 4110 24130 24130 26170 24190 24210 26230 24250 200.0
as.00 24270 24290 24300 26320 24340 24340 26380 24400 26420 240 190.0
25.10 24440 26480 24500 24320 26540 24560 24500 24600 246810 26830 190.0
25,20 24630 24670 24490 24710 26730 24730 24T 247190 2610 24830 200.0
25.30 26850 2870 26000 2470 249%0 24950 20070 26980 25000 23020 190.0
B.40 25040 25060 25000 25100 25120 25940 25160 25180 25200 =0 200.0
25.30 25240 25240 %5280 25300 25320 25340 25350 25380 25400 25420 200.0
23.60 2540 25480 23400 25300 25520 25530 25550 25570 25590 256%0 190.0
B.70 2560 25650 2870 25690 2570 25730 25750 23170 25790 25810 200.0
3.0 258% 25850 3810 5890 25910 259% 2950 35m 25990 26010 200,0
.90 26030 28050 26070 26090 25110 26130 28150 26'10 26990 26210 200.0
26.00 26230 204250 26210 24290 24310 26330 26350 26370 26390 25470 200.0
26,10 26430 26450 26470 26490 26510 26530 26550 26370 24590 26410 200.0
24.20 26430 26450 24870 26490 F2 74l 24730 24730 26770 26790 26810 200.0
26.30 26830 26050 26810 24890 26920 26940 25980 26560 27000 27000 0.0
208,40 27040 27060 e N0 Frgh.] 2140 2Te0 Fral ) 21200 a0 200.0
25,50 21240 27260 27200 27300 20 T30 20 2780 27400 27420 200.0
28.80 27D 21460 0 Fg 3] 830 27380 s 21590 760 27630 210.0
25.70 27650 27610 27690 ATT0 21730 areso 2rrro 2™ Fag 3 2Te%0 200.0
6.0 27350 Fag 27900 21920 20 27960 27980 28000 20020 28040 210.0
26.90 28060 28080 28100 28120 20140 8160 28180 28210 28230 28250 210.0
7.0 25370 20290 8310 28330 28350 28370 28390 28410 28430 28450 210.0
2r.10 28400 28500 28320 28840 28560 28580 28600 28620 28640 28640 200.0
.20 80 26100 730 28750 28770 28790 28810 2530 28050 280 210.0
7.3 280% 20010 20930 2800 20900 25000 29020 29040 29060 29080 210.0
.40 2900 2o 240 2N 29190 29210 2950 29250 292710 29290 210.0
r.50 293% 293 29340 29380 29400 29420 25440 29460 25400 29300 210.0
27.60 29520 29530 29570 293% 29610 29630 29450 29670 29690 170 220.0
2r.1m0 29760 29760 29700 29000 29420 29840 29850 29090 29910 297% 210.0
2.0 29930 2990 299% 3000 30030 30060 30000 30100 N 30140 210.0
21,90  30t60 30180 3010 30230 302350 30270 30290 30310 30330 30360 220.0
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UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY = WATER AESOURCES BIVISION PASE B

EXPANDED RATING TAGLE TYPE: LOG
1467000 DATE PROCESSED: 01-09-1995 @ 15:3% BY PSHIFFER
ISSEAN R NR SUEANEVILLE CA bo: L] TYrE: OO RATING NO: 0037
PET: 1.00 STARY bATE{an: 02-26=~93 (0230)
BASED OF Cvm, 3 527-535
cace DIFF IN @
NEIOHT DISCHANGE 1IN CUBIC FEET PER SECOMD (EXPANOED PRECISION) PER
{PEET) .00 .01 .02 03 Ok .05 .06 .07 .08 .09 TENTH FY
.00 30400 30420 30640 30460 30480 30510 30530 30550 30510 210.0
25.10 X5 30650 20640 30460 30680 30700 30720 30740 r60 0790 220.0
23.30 o080 30830 30850 30810 30890 320 30940 30960 30500 31000 210.0
8.30 31020 31050 31070 3% Mo 31130 31150 31180 31200 31220 220.0
8.0 31240 R0 31280 hyral) 31330 350 113710 31350 31420 31440 220.0
28.50 3460 J1480 31300 31320 31530 sm 31390 31610 31630 31660 220.0
28.60 31600 31700 N1 3170 31760 31790 351810 31830 31850 31870 220.0
8.7 3190 31920 31940 31960 31980 32010 320%0 32050 32070 32090 220.0
8.0 10 IR140 3260 210 3200 32230 32250 12270 3229 iz 220.0
28.9% 12340 32360 2300 32400 32430 32450 32470 32490 o 3l 32540 £20.0
29.00  32%60 32580 2600 12420 32430 32670 32490 b rigl ] 2780 12780 2.0
29.90 320 32800 12030 12850 12870 32090 3290 J2940 12960 20 220.0
.20 3000 33030 33050 33070 33090 N0 33140 13160 33180 2200 230.0
2.% 3N 33250 Jzre 32% 33520 33340 13380 33380 B0 1830 220.0
V.40 IHN 33470 33500 3350 33540 33560 13590 13410 33830 3450 230.0
29.50 &0 33700 33720 53740 I nM™ 3380 33050 380 13450 220.0
29.60 35900 33920 33950 30 33m0 34010 34040 38060 34080 e 250.0
2.0 Wm 34150 M 36200 3220 34240 34260 34290 Myt10 34330 230.8
2.0 34360 34380 34400 34420 34430 34470 34490 34510 3540 34540 220.0
29.90 34580 34410 34630 36650 36670 34700 38120 34740 urro 347190 230.0
.00 L0 34830 34000 3i500 34900 34930 34950 34970 35000 35020 2%.0
30.10 35040 35060 3500 35110 35130 35160 15180 35200 35220 352%0 230.0
30.20 350 35290 35320 35340 35360 35390 sa0 35430 354640 3340 230.0
30.30 35500 35320 35550 3ssr0 355%0 35420 35640 35680 35490 sne 230.0
30.40 33730 35760 35180 35000 35830 35850 3sero 33900 35920 35940 240.0
30.30 35910 Isve0 35010 34030 36060 36000 36100 35130 34150 34170 230.0
30.60 35200 36220 36240 36270 35290 36310 36340 35360 3380 36410 230.0
30.70 36430 34450 35430 36500 36530 36350 34570 36600 36620 34440 240.0
30.00 366N 38490 34710 36140 J6740 36780 35810 34030 3a30 35080 230.0
30.9%0 38900 3NN 34950 36970 36990 3reeo ITOL0 3roro 370% k7ah ] 240.0
N0 I hral ] brat ] b1y 0] 330 s 3N 7300 3rsso 37se 230.0
31.9% T30 ram 37420 37440 3740 37490 Irsa20 IT840 7e0 37390 240.0
31.20 Irévw Jre30 37660 37600 3Tro0 pigs ] 37so 31780 37800 n 240.0
31.30 3Tes0 37810 300 Mo 37940 I 37990 o 30040 38060 240.0
.0 3809 33110 1% 38140 38180 38210 38230 38250 35200 3300 260.0
.50 3 35350 gsro 38400 38420 384350 18470 3890 3520 38540 260.0
31.640 38570 3859 %10 38640 38480 38690 h{vgl] 38730 760 oo 260.0
n.7mo 388%0 38830 3830 Jsse0 38900 38750 35950 38900 Sw00 39020 240.0
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UNITED STATES DEPARTRENT OF INTERION - GEOLOGICAL SURVEY = VATER RESOURCES DIVISION PAGE §

EXPANDED RATING TABLE TYPE: LOG
1447000 DATE PROCESSED: 01-09-1995 3 15:31 BY PSHIFSER
JSSIAN R MR GUERNEVILLE CA DO: & TYPE: 00V MATING NO: 007
'FSET: 1.00 , START DATE/TINE: 02-24-93 (0230)
BASED OF Cm,$ 527-535
cans bIFF IN @
HELSNT DISCMARGE IN CUBIC FEET PER SECOND (EXPANDED PRECISION) PER
(FEET) .00 .08 .02 .03 .04 .08 .06 .o? .08 .09 TN FY
| 51.80 :a 390m0 39100 39120 39140 39170 39190 39220 39240 w70 240.0
31,90 39310 39340 39360 39390 39410 19440 39460 39480 39510 240.0
32.00 W5%0 39560 39580 39610 19630 19650 39680 19700 39730 39730 2%0.0
2.0  ¥Te 39800 39820 39850 39870 39900 39920 39950 39970 40000 240.0
52.20 40020 40040 40070 40090 20 40140 40170 40190 0220 4260 250.0
32.30 &m0 40290 40310 40340 0360 40390 40410 40440 40460 40490 240.0
32.40 40510 - 40540 40560 “0580 40610 40630 40640 40680 0110 40730 250.0
32.%0 460 40790 0810 40830 40860 40880 00 40930 LOPSO 40080 260.0
32.60 41000 41030 41080 41080 41900 41130 41150 51180 41200 20 250.0
32.70 41250 £1200 41500 41330 41350 41380 41400 41430 41450 41680 250.0
12.80 41500 41530 41550 41580 41600 41630 41650 41680 41700 41730 250.0
32.90 41750 «“rro 41800 41820 41850 51870 41900 41920 41950 41970 250.0
I3.00 420000 42000 42050 42080 42900 2% 42160 42180 42210 42230 260.0
33.90 A0 42280 2310 42340 4360 390 42490 42440 42470 2490 260.0
33,20 280 42540 42570 42600 42620 42650 42670 42700 w2730 arso 260.0
33.30 42780 42800 42030 460 42880 4290 42940 42960 42090 43010 260.0
.40 AW 43070 43090 43120 43180 3170 43200 43220 43250 43280 260.0
335.50 43300 3330 43350 43380 43410 43430 43480 43490 3310 43340 260.0
33.60 43360 43890 43420 3440 3670 43700 4320 3750 a3 43000 270.0
35.70 43530 A38%0 43880 43910 43930 43960 43990 440N 44040 44070 260.0
33.00 4090 46120 44140 44170 44200 44220 44250 44280 44300 54330 .0
3390 4430 44330 44490 44l 44460 44490 44320 4340 4s70 44400 240.0
34.00 44620 b0 44600 44700 “UTS0 44760 44780 “mo 4840 44960 2.0
36,90 44890 44920 44960 “970 45000 45020 45050 45080 45900 43930 m.0
34.20 45160 45180 45210 45240 8240 45290 45320 45340 45370 45400 260.0
34.30 45420 54350 43480 45510 45530 45560 45590 45610 45640 43670 2.0
34.40 45690 43720 45750 45770 45800 45830 45860 43800 3910 4340 2r0.0
34.50 45960 45990 46020 L6040 46070 46100 46130 46150 46120 w20 270.0
34.60 46250 45260 46290 #4320 “w30 44370 4400 46420 6450 46480 280.0
34.70 46390 46530 4560 44390 410 46640 460 46700 4720 “4TS0 Zvo.0
36.80 46780 46800 46830 46860 8% 490 46940 46970 47000 47020 0.0
36.90 47050 47000 47110 47130 4180 47190 AT210 47260 47270 47300 2.0
35.00 47320 47350 47380 47690 47430 7460 47490 47820 47840 4rsT0 200.0
35.10 47600 L7630 AT650 47680 o 410 41760 4790 47820 47850 2.0
38,20 - 7870 7900 47930 47960 AT980 48010 48040 48070 48090 @ 200.0
35.30 150 <3180 48200 40230 58240 44290 48320 48340 48370 48400 280.0
35.40 48430 48430 48400 48510 43540 oy 48590 8620 48650 48680 2v0.0
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UNITED STATES DEPARTHENT OF INTERIOR ~ GEDLOGICAL SURVEY ~ VATER RESOURCES DIVISION
EXPANDED RATING TABLE

-n

48730
49010
49290
49570
49950

11467000

TWSSIAN R NR GUERNEVILLE CA

WFSET: 1.0
aast
RE1ENT
(FRET)

L ] o “

3.0
5.0 &
35.80 49540
35.90 49020
34,00 30100
36.10 S0390
35.20 S0870
34.30 30950
3%.40 50240
36.50 51520
36,40 59810
.0 52100
%.0 S2300
4.90 52670
.00 S2960
37.19 53230
r.20 53340
37.30 £38%0
1.0 $4130
3T.30 54420
3760 5T0
3.7 3500
7.0 55300
37.99 5500
33.00 35900
3. $6190
38,20 55490
18.30 Sam0
318,60 57090
38,50 ST90
385.60 57690
38.70 Sa000
35,00 S590
38,90 Sael0
39.00 54910
» 0 s
319,20 59520

A8T40
45040
49320
49600
45880

50160
SOMD
ST
51010
51290

51580
51870
52150
S2440
527130

53020
5310
53600
53890
54180

54480
54710
550m0
55360
55660

55960
56250
56550
56450
s

57450

&3

48790
49070
49350
49630
49910

50190
50470
50730
51040
51320

51610
51890
52180
SUT0
52160

53050
53340
$3630
53920
540

34510
$4000
$5100
55390
§5690

53990
56580
5Ti%0

57400
57190

503%
$8700

59000
59310
59610

DATE PROCESSED: 01-00=199% 3 15:39 BY PSHIFFER
& TYPE: OOt

BASED OF CMM, S 527-53%

DISCHARGE IN CUBLIC FEET PER SECOND

.02 .0b

42820
490%0
49370
49650

49930

50220
50506
50780
$1070
51350

51640
51920
52210

52790

54540
54830
55130
55420
35720

6010
56310
56610
s6N0
57210

57310
57820
8110

58730
59030

90
59640

.05

48860
4120
49400
49680
49940

0240
50530
50810
51090
S1380

1670
51930

$2530
52020

5510
$3400

54570
54860
55150
S5450
55730

56040
56340
56640

ST20

$TS&0
57850
58150
58450
s8red

55060
9510
$9670

.06

48870
AN50
49430
49710
A9

50210
50560
50840
51120
51410

51490
51980

52560
52840

s50
$3420
$5120
54010

54590
54090
53180
55480
55780

$5370
56670

512N

57570
57800
58100
55480
5890

55090
59400
SyHo

on:

(EXPANDED PRECISION)
L7

<8900
49180
49460
L0
50020

50300
S0580
0870
51150
51440

5120
52010
52300
52580
s

53160

54040

SA620
54920
53210
55510
55810

36100
56700
57300
5190
5210
58510
58820
pigl ]

53430
S9T40

49210
49490
K970
50050

50610

51180
51400

51730
52040

52600

55540
55840

56130
55430
56730
s$rs0
57530

57630
57940

58540
58850

rso
59460

PAGE 10
TYrE: L6
RATING NO: 0037
START DATE/TING: 02-24=93 (0230)
DIFF 1N Q
PER
.09 TENTH FY
43930 230.0
9230 280.0
49510 280.0
49790 280.0
0080 280.0
50360 290.0
30640 280.0
50920 280.0
51210 2%0.0
$1490 280.0
51780 290.0
52070 290.0
$2350 200.0
52640 290.0
52930 2%0.0
$3220 290.0
53510 290.0
53800 290.0
$4100 300.0
34390 290.0
54680 2%0.0
54980 300.0
5210 2%.0
53570 300.0
55870 300.0
36160 200.0
6460 300.0
56760 300.0
$7060 300.0
57360 300.0
57640 300.0
ST 310.0
sa270 300.0
58570 300.0
55300 310.0
59180 300.0
39490 310.0
59800 310.0

59710
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UNITED STATES DEPARTMENT OF INTERIOR ~ GEGLOGICAL SURVEY ~ WATER RESOURCES DIVISION aa0e 11

EXPANDED RATING TABLE e L6
11447000 OATE PROCESSED: 01-09-1995 & 15:31 BY PINLFFER ,
WSSIAN & NR GUERNEVILLE €A 00: &  TYPE: 001  RATING NO: 0037
YFFSET: 1,00 START DATE/TINE: 02-2¢-98 (0230)
BASED OF CWN,S $27-335
A BIFF IN Q
HEIGNT DISCHARSE IN CUBIC FEET PER SECOND (EXPANDED PRECISION) rER
(FEET) .00 .0 ) .08 .0h .08 .06 .07 .08 .09 TENTH FT
30 S 59860 $9890 59920 $9950 $9980 60010 50040 60070 50110 310.0
39.60 &0 sN70 0200 60230 60260 60290 §0320 40350 40380 £0410 300.0
39.30 60440 40480 40510 60540 60570 60600 50630 60660 60690 0720 310.0
39.80  6oTs0 60790 60820 40850 60880 4090 $0940 o0 $1000 61080 310.0
9.0 61080 61100 61130 1160 61190 61220 61250 61200 51310 61340 320.0
39.00 41380 61610 61640 61470 61500 69530 61560 61590 61620 61660 310.0
39.90 61490 61720 61750 61780 51810 §1840 61870 61910 61940 §1970 310.0¢

40.00  &2000e
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