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To: File
FROM: Robin Cort
DATE: December 1, 1995

SUBJECT: Interest Rates for Present Worth Analysis

The following technical memorandum, TM-DD1 Uses an interest rate of 7.5% for present
worth cost comparisons. This memorandum was prepared prior to the project cost
estimate, which uses a 6.5% interest rate. Because the present worth analysis in this
memorandum is used for internal comparison only, and is not carried forward into the
final cost analysis, the difference in the interest rates does not affect the conclusions
presented in this memorandum.
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Memorandum

SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT
DIRECT DISCHARGE WATER BALANCE
TM-DD-1

To:  Ed Braunner (City of Santa Rosa)
Dan Carlson (City of Santa Rosa)
Marie Meredith (City of Santa Rosa)

FROM:  Jessamy Zagel Trisler (Parsons ES)

DATE: 18 October 1995

GENERAL

One of the alternatives being examined for disposal of reclaimed water is an expansion of the
current discharge program to include direct discharge to the Russian River upstream of the
SCWA water supply intake wells. Currently, direct discharge is permitted to the Laguna de
Santa Rosa through outfalls from the existing system. Discharges of 1 percent of Russian
River flow are allowed from October 1 through May 15 after flow in the Russian River has
reached 1,000 cfs. Discharges of up to 5 percent are allowed with special permission from the
Regional Water Quality Control Board. Under the Direct Discharge Alternative (Alternative
5), the maximum permitted discharge rate would be 20 perceRusdian River flow. The
reclaimed water to be discharged would first flow to Delta pond. From Delta pond a pump
station would pump the water through a pipeline to the outfall at the River. The purpose of this

memorandum is to:
e present the components of the direct discharge (alternative 5) water balance system,
e determine pipeline and pump station sizing,
e develop present worth costs for the different alternatives,

e recommend an appropriate pipeline and pump station selection, and

e present the capacity of the existing system to handle the flows indicated in the Monthly
Water Balance Model.

Another aspect of the Direct Discharge Alternative is the outlet structure to the Russian River.
Appendix A presents a discussion and conceptual design of this structure.
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RIVER FLOW SCENARIOS

Water balance analyses were performed for three different river flow scenarios: 10 year high
flow, annual average flow and 10 year low flow. This approach was used to examine the
feasibility of direct discharge over a range of frequently occurring flows, while limiting it to a
reasonable pump station, piping, outlet structure design range. Note that these flows are given
as monthly flows, not daily. Peak and minimum daily flows within the month may vary
significantly from the average daily.

WATER BALANCE

The direct discharge water balance system examines disposal scenarios based upon the monthly
reclaimed water produced, the monthly irrigation demands, direct discharge flow to the river in
total and as a percentage of the River’s flow and the residual volume to be held in storage. The
monthly reclaimed water produced data are derived from reclaimed water flows generated by
the Water Balance Modehnd a frequency analysis of the generated flows. The 95 percentile
total annual flow was selected for use in the analysis to provide a 1/20 reliability consistent
with that of the Water Balance Model. Technical Memorandum Monthly Reclaimed Water
Volume Projections from the Water Balance Model (TM-WBM-8) presents a detailed
explanation of the derivation of these flows. Use of the 95 percent annual reclaimed water
flow provides a more conservative basis for design when used in conjunction with the monthly
river flows. With a higher reclaimed water flow, the difference between an average daily flow
at 95 percent and an average daily flow over the period of record to the storage/disposal system
should more closely reflect peak daily values. Russian River flows used in the water balance
for direct discharge are based upon hydrologic analyses performed by Dames arfd Moore

Irrigation demands are based upon recorded 1994 data obtained from theRBaata
Reclamation System 1994 Annual Report (Table 1 - Irrigation Demands), plus the interim plan
irrigation demands as set forth in the June 16, 1994 BPU Adopted Alternative 6 description.
These demands are presented in Table 1.

For each river flow scenario, four discharge options are examined:

e Option A - Direct Discharge limited to a maximum of 20 percent of the Russian River
flows between October 1 and May 15.

e Option B - Direct Discharge limited to a maximum of 20 percent of the Russian River
flows between October 1 and May 15 after River flows meet or exceed 1,000 cfs.

e Option C - Direct Discharge limited to a maximum of 20 percent of the Russian River
flows between October 1 and May 15 and a maximum of 1 percent at all other times.

For further information on the Water Balance Model, see Technical Memoranda “Water Balance Model -
Overall Summary and Results Based upon Latest Estimate of ADWF-WBM-7.”

% Average Annual, 10 Year High, and 10 Year Low flows are from analyses by Dames and Moore performed
under Tasks 38.2 and 38.4 of this project.
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This option was analyzed to determine if operation of the system year-round provides a
benefit through pump and pipe size reduction and ease of operation.

e Option D - Direct Discharge limited to a maximum of 20 percent of the Russian River
flows between October 1 and May 15 and a maximum of 5 percent at all other times.
This option was analyzed to determine if operation of the system year-round provides a
benefit through pump and pipe size reduction and ease of operation.

Other factors considered in the water balance include: eliminate the need for additional storage;
minimize the range of flows discharged to the river for cost effective pipeline and pump sizing;
attempt to empty storage in September. This analysis does not attempt to follow the storage
curve currently in use. Storage facilities could be full much of the year, depending upon the
Option used. An attempt has been made to bring storage down to a minimum of 100 MG in
the month of September. Current storage capacity of the system is 1,500 million gallons.

The results of the water balance analysis are presented in Tables 2 through 7D. Conclusions
and recommendations derived from these tables are presented below.

PIPELINE AND PUMP STATION SIZING

Pipeline and pump station sizing are based on the range of flows occurring for each discharge
option and river flow scenario in the water balance. The maximum and minimum average
daily flows are calculated from the average monthly flow for each option. The respective
velocity for a range of pipe diameters is calculated. Using the Hazen-Williams equation, the
unit friction loss is calculated. When this unit loss is multiplied by the pipe length the total
friction loss is determined. When added to the static head on the pipeline (the difference in
head between the pipeline high point elevation and the starting elevation, i.e., Delta pond), a
system Total Dynamic Head (TDH) is determined. The TDH is used to determine the
necessary total horsepower to pump to the discharge point from Delta pond. The piping
analysis is based on the following criteria:

e Piping Material: Steel, cement mortar lined and coated
e Cvalue: C=120
e Velocity Range: 1.5 to 7 feet per second (fps).

Table 8 presents the piping and pump station sizing analysis and results. Conclusions and
recommendations derived from this table are presented below.

PRESENT WORTH COSTS
Table 8 also presents present worth costs for the recommended pipe and pump stkicim for

discharge option. Cost®r each option were determined using the following costing
information:
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There
areas.

Pipe costs, including material costs, obtained from a local manufacturer; excavation,
bedding and backfill costs were derived from Means Construction Cost fauitig94,

updated to 1995;

Pump station costs are from the cost curves developed by Parsons ES based on prior
completed projects. Pump costs are for total installed horsepower, which is calculated
as required horsepower, plus a standby pump;

Interest, | = 8 percent;

Interest period, n = 20 years;

Pumping Period = 1 year; and

Pumping 24 hours a diyear round, at an energy rate of 0.05837 dollars per kilowatt-
hour (which includes peak rates) ($/kW-hr)

are two existing pump stations which supply irrigation water to the northern irrigation
Pump station locations and capacities are as follows:

Delta Pond: Pumps - 2 @ 350 Hp, 11,000 gpm, 85 Ft. TDH; 1 @ 75 Hp, 5,000 gpm;

Denner Ranch Road: Pumps - 3 @ 150 Hp, 2,000 gpm; 1 @ 75 Hp, 1,200 gpm.

Where possible, these pump stations with minor modifications (additional pipelines) will be
utilized.

CONCLUSIONS AND RECOMMENDATIONS

A comparison of the three river flow scenarios and the four discharge options for each scenario
is presented in Table 9. Several conclusions can be drawn from the results presented in this

table.

The highest percentage discharge shown in Table 9 is 10 percent on a monthly average.
However, this is assuming the storage facilities are utilized on a different operating
scenario than is currently used. Also, peak and minimum daily Russian River flows
may vary considerably during any given month. Thus, if the daily flow discharged is
kept at 26.67 MGD (the maximum flow from Table 9 for Option A), the percent of
river flow could fluctuate between 5 and 20 percent from day to day. During very low
flow periods a 20 percent maximum may be necessary to achieve the required discharge
of reclaimed water.

® Pump rate based on information in Technical Memorandum P-6 dated 1 June 1995.
* Energy rates based on information presented in a Parsons ES analysis dated 11 April 1995 and PG&E Schedule
E-20 dated 30 June 1993.
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e Option A would require discharge of up to 20 percent of river flow on an average
monthly basis during the period of October 1 through May 15, with no discharge during
the remainder of the year. Peak flows of up to 20 percent could be expected when 20
percent of river flow is 26.67 MGD. Existing pumps at Delta pond could be used, new
piping would be required.

e Option B limits discharge to the same period with the further limiting factor of
discharge only after river flow exceeds 1,000 cfs. This option is not viable for the 10
Year Low Flow scenario. Based on an average monthly and average daily flow, the
Russian River flow does not exceed 1,000 cfs on an average monthly basis during a 10-
year low flow period and no discharge would be allowed.

e Option C requires a flow range that cannot be efficiently provided by the existing pump
stations.

e Option D fulfills the demands of each scenario with low flow velocities lower than 1.5
fps. There is a possibility of deposition of solids at these low velocities which would be
flushed during higher flow periods. Storage is required for Option D if a relatively
uniform flow is used. Maintaining a 5 percent discharge during the irrigation season
requires a lower discharge during the wet season thus requiring more storage. With
pumping taking place over a longer period than Discharge Option A, and the need for
additional storage, the operation is a little more complex and is thus not recommended.

Option A is recommended based on a 20 percent discharge rate, with no need for additional
storage and a short period of operation. However, this Option is dependent upon regulatory
approval of a 20 percent project and discharge to the Russian River from October 1 through
May 15 with no minimum or a lower minimum Russian River flow (approximately 250 cfs)
criteria. The existing pump station at Delta pond can be used to send water to the direct
discharge site. An additional 48-inch line will run north parallel to the existing 27-inch. Prior
to entering the Denner Ranch Pump Station the existing 27-inch line will be tapped and valved
to allow flows from both the 27-inch and the new 48-inch line to combine in a 54-inch line to
the river discharge site. Figure 1 presents a schematic of these facilities.

EXISTING SYSTEM

Currently, direct discharge outlets to the Laguna de Santa Rosa and hence to the Russian River
are located throughout the system. Total capacity of the outlet structures is approximately 60
MGD. However, flow into the Laguna is limited by the same permit as the discharge to the
Russian River, thus the maximum discharge would be 20 percent of the Russian River flow.
The most frequently used discharge locations are at Meadowlane and Delta Ponds. There are
two discharge points at Meadowlane, a baffled outlet structure with a 24-inch pipe from the
ponds and a 36-inch outlet with a “stilling”-type basin and venturi meter outlet. At Delta
Pond, a 24-inch open-pipe outlet is located near the Pump Station. A second outlet from Delta
Pond, a 36-inch pipe, exits the pond from the west.
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From the monthly water balance, Option A, the following are the maximum discharge flows
and possible discharges from the existing outfalls at Meadowlane and Delta Ponds.

Maximum Required Maximum
Discharge Flow Discharge Required from Each Pond (MGD) Equivalent

Velocity

Month (MGD) Total 24-inch 36-inch (fps)

Nov 25.0 12.50 3.85 8.65 1.89
Dec 25.8 12.90 3.97 8.93 1.95
Jan 25.8 12.90 3.97 8.93 1.95
Feb 24.7 12.35 3.80 8.55 1.87
Mar 25.8 12.90 3.97 8.93 1.95
Apr 26.7 13.35 4.11 9.24 2.02

Clearly, these discharge velocities are available. Therefore, the existing system is capable of
discharging the projected flows. At lower flows (less than the 95 percentile used in the Water
Balance), discharge can still be divided between the two ponds and between the two outlets
from each pond. Another option is to discharge from a single pond and a single outlet at that
pond for lower flows. Flow capacity for the 36-inch outlet at 5 fps is 22.8 MGD. Flows up to
22.8 MGD could be discharged through a single 36-inch outlet at either Delta or Meadowlane
Pond. Flow capacity for the 24-inch outlet at 5 fps is 10.15 MGD. Flows up to 10.15 MGD
could be discharged at a single 24-inch outlet at either pond.
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TABLE 1

CITY OF SANTA ROSA

Irrigation Demands’
Month 1994 Reclamation HBA June 16, 1994 Total
Annua! Report interim lrr. Demands Irrigation Demands
Flows {(MG/Month) {(MG/Month) (MG/Month)
p— ————
0 334 85 389
N 25 4 * 29
D ' 0 0
J 0 0
F 0 0
M 56 9
A 221 36
M 404 66
J 621 102
J 931 153 Y-
A /7-43\ 123
S 7~ 433 71
Totals 7 3772 620 7L~,L—

! Data obtained from City of

ddwb.xls

ta ®osa 1994 Annual Reclamation System Report.
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TABLE 2

CITY OF SANTA ROSA
- RUSSIAN RIVER STAGE-FLOW INFORMATION

10-Year Low Flows
Month Guerneville Gage Direct Discharge Qutfall

Flow Flow Flow

{cfs) {cfs) {MGD)
0 154 143 92
N 348 279 180
D 593 454 293
J 798 654 422
F 1,254 959 620
M 1,225 929 600
A 536 445 288
M 314 265 171
J 160 145 94
J 108 100 71
A 103 108 70
S 108 109 71

Notes:

1. The Direct Discharge outlet is 9.1miles upstream of the Guerville gage.

2. From analysis by Dames and Moore, Technical Memorandum No. T-2 dated

December 30, 1988.

ddwb.xls
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TABLE 3A

CITY OF SANTA ROSA
MONTHLY WATER BALANCE
10-Year Low Flows - Discharge Option A
{1) {2) ) {4) {5) {6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River Irrigation Storage Storage River Flow
__Month __ {MG/Mo) {M . _ . *__{(MG/Mo)
0 636 0 389 247 347 0.0
N 656 540 29 87 434 10.0
D 791 800 0 -9 - 425 8.8
J 1,007 800 0 207 632 6.1
F 881 691 0 190 822 4.0
M 966 800 65 . 101 923 4.3
A 783 800 257 -274 . 648 9.3
M 681 0 470 211 859 0.0
J 631 4] 723 -92 767 0.0
J 622 0 1,084 -462 305 - 0.0
A 588 0 870 -282 23 0.0
S 581 0 504 77 100 0.0
Totals 8,823 4,431 4,392 -
Maximum Additional Storage Needed {(MG) 0

{1} Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8. ’

{2) Direct Discharge to the Russian River based on a Maximum of 20% of Russian River
flows to be discharged from October 1 through May 15,

{3) Assumes irrigation flow of 100% of 1994 existing flow from the
Subregional Reclamation Storage Table in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

(4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{5) Net Storage presents the storage volume available during that month.

(6} From Table 2.
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TABLE 38

CITY OF SANTA ROSA

MONTHLY WATER BALANCE
10-Year Low Flows - Discharge Option B
{1) {3) (4) (5) {6)
“Total Reclaimed Reclaimed DD as % of
Reclaimed Discharge to Water 10 Water to Net Russian
Water Russian River Irrigation Storage Storage . River Flow
Month {(MG/Mo) {(MG/Mo) {MG/Mo) {MG) {MG/Mo)
0 636 0 389 247 347 0.0
N 656 0 29 627 974 0.0
D 791 0 0 791 1,765 0.0
J 1,007 0 0 1,007 2,772 0.0
F 881 0 0 881 3,653 0.0
M 966 0 65 901 4,554 0.0
A 783 0 257 526 5,079 0.0
M 681 0 470 211 5,290 0.0
J 631 0 723 -92 5,198 0.0
J 622 0 1,084 -462 4,736 0.0
A 588 0 870 -282 4,454 0.0
8 581 0 504 77 4,531 0.0
Totals 8,823 0 4,392
Maximum Additional Storage Needed (MG) 3,790

{1) Projected monthly reclaimed water fiows based on the Water Balance Model

with ADWF of 21 mgd. See TM-WBM-8.

{2) Direct Discharge to the Russian River based on a Maximum of 20% of Russian River
flows to be discharged from Oct. 1 through May 15 after daily flow exceeds 1,000 cfs.

{3) Assumes irrigation flow of 100% of 1994 existing flow from the
Subregional Reclamation Storage Table in the Reclamation System 1994 Annual

Report plus the proposed interim plan irrigation.

{4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{5) Net Storage presents the storage volume available during that month.

{6) From Table 2.

ddwb.xls
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TABLE 3C

CITY OF SANTA ROSA
MONTHLY WATER BALANCE
10-Year Low Flows - Discharge Option C
(1) (2) {3) (4) (5) (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River irrigation Storage Storage River Flow
_ . (MG/Mo) ___ (MG/Mo) __IMG) " (MG/Mo)
o) 636 285 389 -38 62 10.0
N 656 540 29 87 149 10.0
D 791 740 0 51 200 8.1
J 1,007 740 0 267 467 5.7
F 881 537 0 344 811 3.1
M 966 740 65 161 972 4.0
A 783 700 257 -174 797 8.1
M 681 55 470 156 953 1.0
J 631 28 723 -120 833 1.0
J 622 22 1,084 -484 349 1.0
A 588 22 870 -304 45 1.0
S 581 22 504 55 100 1.0
Totals 8,823 4,431 4,392 :
Maximum Additional Storage Needed (MG) 0

{1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-B.

{2) Direct Discharge to the Russian River limited to a Maximum of 1% of Russian River
flows to be discharged year round and a max. of 20% from Oct 1 to May 15.

(3) Assumes irrigation flow of 100% of 1994 existing flow from the
Subregional Reclamation Storage Table in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

(4} Flow into storage during the winter months Is necessary to provide adequate
volumes to meet dry season irrigation requirements, Obtain a minimum 100 MG.

(5) Net Storage presents the storage volume available during that month.

{6) From Table 2.
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TABLE 3D
CITY OF SANTA ROSA

MONTHLY WATER BALANCE
10-Year Low Flows - Discharge Option D
{n (2) {3) {4) {5) {6)
Total Direct Reclaimed Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River Irrigation Storage Storage River Flow
Month (MG/Mo) {(MG/Mo) (MG/Mo) __ (MG/Mo) (MG) ' (MG/Mo)
0 636 142 389 105 205 5.0
N 656 540 29 87 292 10.0
D 791 650 ‘ 0 141 . 433 74
J 1,007 650 0 357 790 5.0
F 881 _ 470 -0 411 1,201 2.7
M 966 650 . 65 251 1,452 3.5
A 783 600 257 -74 1,377 . 7.0
M 681 265 470 -54 1,323 5.0
J 631 140 723 -232 1,091 5.0
J 622 110 1,084 -572 519 5.0
A 588 109 870 -391 128 5.0
S 581 105 504 -28 100 5.0
Totals 8,823 4,431 4,392
Maximum Additional Storage Needed (MG) 0

(1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

(2) Direct Discharge to the Russian River limited to a Maximum of 5% of Russian River
flows to be discharged year round and a max. of 20% from Oct 1 to May 15.

{3) Assumes irrigation flow of 100% of 1994 existing flow from the
Subregional Reclamation Storage Table in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

(4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{5) Net Storage presents the storage volume available during that month.

{6) From Table 2.
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TABLE 4
CITY OF SANTA ROSA
OW INFORMATION

RUSSIAN RIVER STAGE-FL

PRV

Month vill paldsburg Gage Dirget Discharge Area

Flow Stage Flow Stage Flow Stage Flow -

{cfs) ) (cfs) ) ___{MGD)
0 238 23 282 78 245 52 159
N 693 25 478 79 576 54 372
D 3,336 30 2,100 81 2,682 57 1,733
J 6,850 33 4,500 82 5,603 59 3,622
F 6,675 33 3,900 82 5,203 59 3,363
M 4,200 . 31 2,600 81 3,368 57 2,177
A 1,400 28 1,000 70 1,145 54 740
M 688 25 558 798 618 54 400
J 290 23 2580 78 269 52 174
J 175 23 205 78 191 52 123
A 169 22 201 78 186 52 120
S 185 23 201 . 78 193 52 125

From analysis by Dames and Moore, 19 April 1988,

ddwb.xls 6/1/95 8:056 AM



TABLE 5A
CITY OF SANTA ROSA

_____ MONTHLY WATER BALANCE
Average Annual Flows - Discharge Option A
{1) {2) (3) 4) () (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed  Discharge to Water to Water to Net Russian
Water Russian River frrigation Storage Storage River Flow
Month {(MG/Mo) {MG/Mo) (MG/Mo) (MG/Mo) (MG) __* (MG/Mo)

0 , 636 2456 389 2 102 5.0

N 656 558 29 72 174 5.0

D 791 625 0 166 340 1.2

J 1,007 825 0 382 722 0.6

F 881 540 0 3N 1,063 0.8

M 966 625 65 276 1,339 - 0.9

A 783 625 257 -99 1,239 2.8

M 681 591 470 -380 859 4.8

J 631 0 723 -92 767 0.0

J 622 0 1,084 -462 305 0.0

A 588 0 870 -282 23 0.0

S 581 Q 504 77 100 0.0
Totals 8,823 4,431 4,392 .
Maximum Additional Storage Needed {(MG) 0

A {1) Projected monthly reclaimed water flows based on the Water Balance Model
AR with ADWF of 21 mgd. See TM-WBM-8.

{2) Direct Discharge to the Russian River based on'a Maximum of 20% of Russian River
flows to be discharged from October 1 through May 15.

(3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1984 Annual
Report plus the proposed interim plan irrigation.

(4) Flow into storage during the winter monfhs is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{6) Net Storage presents the storage volume available during that month.

{8) From Table 4.
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TABLE 58
CITY OF SANTA ROSA

MONTHLY WATER BALANCE
Average Annual Flows - Discharge Option B
(1 (2) {3) 4) (5) (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed  Dischargeto  Water to Water to Net Russian
Water Russian River Irrigation Storage Storage River Flow
Month (MG/Mo) {MG/Mo) (MG/Mo {MG/Mo) (MG) _*  {MG/Mo)
o 636 0 389 T 247 347 0.0
N 656 0 29 627 8974 0.0
D 791 925 0 -134 840 1.7
J 1,007 925 0 82 922 0.8
F 881 800 0 81 1,003 0.8
M 966 925 65 -24 979 . 1.4
A 783 856 257 -330 648 3.9
M 681 0 470 211 859 0.0
J 631 0 723 -92 767 0.0
J 622 0 1,084 -482 3056 0.0
A 588 0 870 -282 23 0.0
S 581 0 504 77 100 0.0
Totals, 8,823 4,431 4,392
Maximum Additional Storage Needed {(MG) : 0

(1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

(2) Direct Discharge to the Russian River based on a Maximum of 20% of Russian River
flows to be discharged from Oct. 1 through May 15 after daily flow exceeds 1,000 cfs.

(3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

{4) Flow into storage during the winter months Is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

(5) Net Storage presents the storage volume available during that month.

(6) From Table 4.
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TABLE 5C
CITY OF SANTA ROSA

MONTHLY WATER BALANCE
Average Annual Flows - Discharge Option C
(1) (2) (3 (4} (5) (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian

Water Russian River lrrigation Storage Storage River Flow

Month __(MG/Mo) e MG/Mo) ___(MG/Mo) ___(MG) ' IMG/Mo)
0] 636 245 389 2 102 5.0

N 656 5565 29 72 174 5.0

D 791 675 0 116 290 1.3

J 1,007 678 0 332 622 0.6

F 881 500 0 381 1,003 0.5

M 966 670 65 231 1,234 1.0

A 783 600 : 257 -74 1,159 2.7

M 681 349 470 -138 1,021 2.8

J 631 51 723 -143 878 1.0

J 622 37 1,084 -499 379 1.0

A 588 37 870 -319 60 1.0
S 581 37 504 40 100 1.0

Totals 8,823 4,431 4,392 .
Maximum Additional Storage Needed {MG) 0

{1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

{2) Direct Discharge to the Russian River limited to a Maximum of 1% of Russian River
flows to be discharged year round and a max. of 20% from Oct 1 to May 15.

(3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1894 Annual
Report plus the proposed interim plan frrigation.

{4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{5) Net Storage presents the storage volume available during that month.

{6} From Tabile 4.
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TABLE 5D
CITY OF SANTA ROSA

MONTHLY WATER BALANCE
Average Annual Flows - Discharge Option D
{1) {2) (3) {4) (5) {6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River  lrrigation Storage Storage River Flow
Month {MG/Mo} {MG/Mo) IMG) - ___(MG/Mo)

0 636 245 389 2 102 5.0
N 656 885 29 72 174 5.0
D 791 675 0 116 290 1.3
J 1,007 675 0 332 622 0.6
F 881 500 0 381 1,003 0.5
M 966 675 65 226 1,229 1.0
A 783 650 287 -124 1,104 2.9
M 681 456 470 -245 - 859 3.7
J 631 0 723 92 767 0.0
J 622 0 1,084 -462 305 0.0
A 588 0 870 -282 23 0.0
S 581 0 504 77 100 0.0
Totals 8,823 4,431 4,392 :
Maximum Additional Storage Needed (MG} 0

{1} Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

{2) Direct Discharge to the Russian River limited to a Maximum of 5% of Russian River
flows to be discharged year round and a max. of 20% from Oct 1 to May 15.

(3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

{4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

(5) Net Storage presents the storage volume available during that month.

{6) From Table 4.

ddwb.xls 8/9/95 9:20 AM



TABLE 6
CITY OF SANTA ROSA
RUSSIAN RIVER FLOW INFORMATION

—a20 24 %84 79 390

§)

N 2,960 29 1,850 80 2,372 56 1,633
D 11,440 37 6,300 83 8,758 61 5,661
J 13,433 39 8,775 85 11,003 63 7,112
F 13,300 39 7,425 84 10,167 63 6,571
M 9,150 35 4,900 83 6,936 60 4,483
A 5,950 33 4,050 82 4,942 59 3,194
M 1,360 26 963 79 1,150 54 743
J 526 24 435 79 478 53 309
J 242 23 245 78 244 52 157
A 228 23 251 78 240 52 155
S

253 23 256 78 255 52 165

From analysis by Dames and Moore, 19 Aprit 1995. -
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TABLE 7A
CITY OF SANTA ROSA

MONTHLY WATER BALANCE
10-Year High Flows - Discharge Option A :
(1) (2) {3) 4) {5) (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River Irrigation Storage Storage River Flow

_Month __ (MG/Mo) ___ (MG/Mo) __(MG/Mo) _ IMG/Mo) __(MG) — (MG/Mo)
0 836 0 389 247 347 0.0

N 6566 750 29 -123 224 1.6
D 791 775 0 16 240 0.4

J 1,007 775 0 232 472 0.4

F 881 . 606 0 275 747 0.3

M 966 775 65 126 873 0.6

A 783 750 257 -224 648 0.8
M 681 0 470 211 858 0.0

J 631 0 723 -92 767 0.0

J 622 0 1,084 -462 308 0.0

A 588 0 870 -282 23 0.0

S 581 0 504 77 100 0.0

Totals 8,823 4,431 4,392 '
Maximum Additional Storage Needed (MG) 0

£l {1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

-{2) Direct Discharge to the Russian River based on a Maximum of 20% of Russian River
flows to be discharged from October 1 through May 15. .

{3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

{4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a3 minimum 100 MG.

{8) Net Storage presents the storage volume available during that month.

{6) From Table 8.

riwb.xls . 8/9/95 9:21 AM



TABLE 78

CITY OF SANTA ROSA

MONTHLY WATER BALANCE
10-Year High Flows - Discharge Option B
{1 {2) (3} {4) {5) {6)
Total Direct Reclaimed Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River Irrigation Storage Storage River Flow
Month (MG/Mo) {(MG/Mo)  (MG/Mo) {MG/Mo) (MG) ' (MG/Mo)
0 636 : 0 389 247 347 0.0
N 656 750 29 -123 224 1.6
D 791 778 0 16 240 0.4
J 1,007 775 0 232 472 0.4
F 881 606 0 275 747 0.3
M 966 775 ' 65 126 873 0.6
A 783 750 257 -224 648 0.8
M 881 0 470 211 859 0.0
J 831 0 723 -92 767 0.0
J 622 0 1,084 -462 305 0.0
A 588 0 870 -282 23 0.0
S 581 0 504 77 100 0.0
Totals 8,823 4,431 4,392 :

Maximum Additional Storage Needed (MG)

{1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

(2) Direct Discharge to the Russian River based on a Maximum of 20% of Russian River
flows to be discharged from Oct. 1 through May 15 after daily flow exceeds 1,000 cfs.

{3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1994 Annual
Report plus the proposed interim pian irrigation.

{4} Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{5) Net Storage presents the storage volume available during that month.

{6) From Table 6.

riwb.xls
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TABLE 7C

CITY OF SANTA ROSA
MONTHLY WATER BALANCE
10-Year High Flows - Discharge Option C
(1) 2) {3) {4) (5) (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Wiaterto  Water to Net Russian

Water Russian River Irrigation Storage Storage River Flow

0 636 251 ‘ 389 -4 96 3.2
N 656 600 29 27 123 1.3
D 791 675 0 116 239 0.4
J 1,007 675 0 332 571 0.3
F 881 480 0 391 962 0.3
M 966 + 675 65 226 1,188 0.5
A 783 600 257 -74 1,113 0.6
M 681 225 470 -14 1,099 1.0
J 631 20 723 -182 917 1.0
J 622 50 1,084 -512 405 1.0
A 588 50 870 -332 73 1.0
S 581 50 504 27 100 1.0
Totals 8,823 4,431 4,392
Maximum Additional Storage Needed {(MG) 0

(1) Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-8.

(2) Direct Discharge to the Russian River limited to a Maximum of 1% of Russian River
flows to be discharged year round and a max. of 20% from Oct 1 to May 15.

{3} Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

{4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

(5) Net Storage presents the storage volume available during that month.

(6) From Table 6.

riwb.x!s 8/9/95 9:22 AM



TABLE 7D
CITY OF SANTA ROSA

MONTHLY WATER BALANCE
10-Year High Flows - Discharge Option D
N 2) {3) {4) {5) (6)
Total Direct Reclaimed  Reclaimed DD as % of
Reclaimed Discharge to Water to Water to Net Russian
Water Russian River Irrigation Storage Storage River Flow
Month {MG/Mo) {MG/Mo) gMGIMo) {(MG/Mo) (MG) ° {(MG/Mo)
0 636 240 389 7 107 3.1
N 656 410 29 217 324 0.9
D 791 478 0 316 640 0.3
J 1,007 475 0 532 1,172 0.2
F 881 345 0 536 1,708 0.2
M 966 475 65 426 2,134 0.3
A 783 411 287 115 2,248 0.4
M 681 410 470 ©-199 2,049 1.8
J 631 480 723 -552 1,497 5.0
J 622 245 1,084 -707 790 5.0
A 588 240 870 -522 268 5.0
S 581 245 504 -168 100 5.0
Totals 8,823 4,431 4,392 :
Maximum Additional Storage Needed (MG) 748

(1} Projected monthly reclaimed water flows based on the Water Balance Model
with ADWF of 21 mgd. See TM-WBM-&

{2) Direct Discharge to the Russian River limited to a Maximum of 5% of Rdssian River
flows to be discharged year round and a max. of 20% from Oct 1 to May 15.

{3) Assumes irrigation flow of 100% of 1994 existing flow as estimated from the
Subregional Reclamation Storage Curve in the Reclamation System 1994 Annual
Report plus the proposed interim plan irrigation.

(4) Flow into storage during the winter months is necessary to provide adequate
volumes to meet dry season irrigation requirements. Obtain a minimum 100 MG.

{5) Net Storage presents the storage volume available during that month.

{6) From Table 8.

riwb.xls A 8/9/95 9:22 AM
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Table 8
SELECT ROUTES FOR TRANSMISSION LINES (TL} TO DIRECY DISCHARGE
PRELIMINARY SIZING OF PIPES AND PUMP STATION TOH

Mat'i § Insrstistion Cost
Pipe Dia. (in}  Pipe Cost ($AF)
12 a“
18 89
24 (1] PW Faotar 11.81
30 "7 H(%) 78
3e ] n {vears) k]
42’ 11 Pump, Period {yr) )
Pump n 08 48 148 Energy $/AW-hr) 0.0B837 with Pesk
2 120 Motor n 0.92 54 o1
Est.’ =120 00 207
Length  Flow Flow Flow  PipeDis.  Pige’  Velocityin Unit Loss Hf  StaticHesd TOH TowlPump  Pips Cost Pump Ste>*  Comstruction  EnergyUse  Energy Cost.  PW Energy  Totel PW Cost
Option _ West) __IMGD) _ (GEM) {CFS). @ V=21ps Disawter  Pips {fpe}  {11/10011) i) [0 [ HP [ (0] w KW oy (] L
10 Yeur Low Russisn River Flows
Option A 51,500 26.67 18519 37.88 59 30 732 0.759 3 %0 481 3,056
Maximum Flow 38 s38 0313 161 %0 251 1,598
42 398 O.mB 78 0 160 1,055
48 301 0.077 40 20 130 824
54 238 0.043 22 90 112 4] 9329122 0 2320722] 4,000,778 272,400 3,217,147 12.340,068
80 1.93  0.028 13 90 103 857
Option A 81,500 18.00 12,500 25.87 a8 30 821 0.367 189 %0 279 1,196
Minimum Flow 38 382  0.15% 7} 90 188 720/
42 268 007V k7 90 127 544
48 203 0.037 i %0 109 468
54 181 oon 1" 90 101 432
20 130 0013 s 90 96 414
Option 8 $1,500 0.00 ° 0.00 o 24 000  0.000 o %0 20 )
Meximum Flow 30 000  0.000 o 90 %0 [
3 000  0.000 o 90 %0 o
42 000 0002 o 9% 90 [
a8 000  0.000 [ 90 90 0 :
54 000  0.000 [ 90 90 o
Option 8 81,500  0.00 ) 0.00 [ 24 000  ©0.000 [ 90 0 )
Minimum Flow 30 000  0.000 o 90 20 [
as 000  0.000 o 90 20 o
42 000  0.000 [ 90 20 o
48 000  0.000 0 0 % 0 -
54 0.00 _ 0.000 [ 90 90 0
Option C §1,500 2387 18,577 33.91 56 30 631 0.619 319 0 408 2,324
Maximum Flow as 480 0.255 131 20 F33] 1,258
42 352  0.120 62 80 152 864
48 270  0.063 32 %0 122 696
54 2,13 0.03% 18 90 108 - s8] 9,320,722 o 9,329,722] 4023318 234,841 2,773,884] 12,103,206
0 173 0.021 1 90 101 574

TL.xis
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Table 8
SELECT ROUTES FOR TRANSMISSION LINES {TL) TO DIRECY DISCHARGE

PRELIMINARY SIZING OF PIPES AND PUMP STATION TDH .
Mar’L § instellation Coet
Pips Dis, {in}  Pipe Cost ($AF)
12 -
18 se
24 [ PW Factor 11.83
30 "7 1% 15
as 2 n {ysars) 0
42 141 Pump. Period (v 1
Pump n os 48 148 Energy [$4W-hi} 0.08837 with Pesk
2 120 Motor n 0.92 54 -
e’ C=120 ] 207
tength  Flow Flow flow  PipsDis.  Pips®  Vslocityin Unit Lass Wt StaticHesd TOM TotslPump PipsCost  Pump St  Construction Energy Use  Energy Cost  PW Energy  Total PW Cost
Option (Feat)  IMGD] _ (GPM) (CFS). @ Ve2ips Dismeter Pips (fpel _(fv/10071) 4t} ) ¢t} HP ) s 1] KW-hiyr) 1S4 4} i
Option C 28,000 .71 493 1.0t 10 30 021 0.00% ° 90 %0 15
Minimum Flowe 36 0.14  0.000 o 20 20 15
2 010 0.000 o 90 %0 15
48 008  0.000 o 90 90 18
54 0.08  0.000 o 90 90 18
0 0.05 0,000 0 90 90 15
Option D §1,500 2097 14,561 28.78 §2 24 9.48 1441 742 90 832 4,187
Maximum Flow 30 807 0487 251 90 341 1,702
3s 421 0.200 103 90 193 9es
42 3.0 0,088 49 90 139 893
48 237 0049 28 90 1s 577
54 1.87 0028 14 20 104 s21] 9,320,722 0 _9328,722] 3,408,844 196,603 2.348,052] 11,678,378
Option D 51,500 382 2442 5.00 n 24 150 0053 27 90 1?2 o8
Mininwen Flow 30 102 o018 ® 90 0 a3
36 0.7% 0003 4 20 o4 7%
42 052 0003 2 90 92 k24
48 0AG  0.002 1 90 91 78
) 54 0.31 0.001 1 90 91 76
Average Annust Russien River Flows
Option A 51,500 20,83 14,468 20.60 52 30 803 0481 248 s0 338 1,676
Maximum Flow as 419 O.198 102 %0 192 953
42 3.08 i 0.094 48 S0 138 a8e
. 48 236 0043 25 90 18 572
54 186 0028 14 90 104 s17] 9,329,722 o 9329722] 3379508 197,267  2,329,801] 11,059,523
60 151 0.016 8 90 88 489
Optian A 51,500 7.90 5,488 14.23 32 30 229 0080 41 20 131 247
Minimum Flow 36 159 0033 17 20 107 201
42 1.47 0.018 8 $0 8 188
a8 089 0008 4 %0 o 177
54 071 0.005 2 90 92 174
80 057  0.003 1 90 91 172
Tl.ds Page 20t 5 7112/98 12:34 PM



Toble 8

SELECT ROUTES FOR TRANSMISSION LINES (TL) TO DIRECT DISCHARGE
PRELIMINARY SIZING OF PIPES AND PUMP STATION TOH

Pipe Die. lin}  Pipe Cost {$AF)
12 “
18 s
24 o7 PW Feotor 11.81
30 17 1™ 75
as 2 n lysars} 20
42 41 Pump, Period {yr} 1
) Pump n o8 48 146 Energy ($/AW-he) 0.08837 with Pesk
2 120 Motor n 0.92 54 03]
(N c=120 (] 207
Length  Flow Flow flow  Pipe Dis.  Pipe’  Valocityin Unit Los Hf  StticHesd TDH TotalPump Pipe Cost  Pump S’ Construstion EnergyUss  Energy Cost  PWEnergy  Totel P
Qption (Fest}  (MGD} _ 1GPM} CFS) @ Vw2ips Diameter  Pipe (fps) {17100y i) () () HP (8} ) {4} W-hiyr) L) {
Option 8 $1,500 25.84 20721 42.3% 82 30 8.04 0.93% 481 $0 571 4,082
Maximum Flow as 600  0.385 198 90 288 2,049
42 441 0.192 44 20 184 1,308
48 337 0.085 49 0 139 968
54 287 0.0%54 20 90 18 e3s] 9,329,722 o 9320722} s.402382 318,838 3,705.001] 130
[ 2.18 0.032 17 90 107 157
Option B 51,500 28.67 19,841 40.58 81 ao 8.27 0.803 444 20 534 3,037
Minioom Flow 38 874 0355 183 20 273 1,858
. 4 422  0.108 a8 90 178 1.201
48 3.23 0.088 45 90 138 920
54 2.5% 0.049 90 118 188
80 2.07 0.030 15 90 108 71GL ]
Option C $1,500 .77 15,121 30.93 53 30 6.30 0.522 209 80 359 1,861
Mamdmum Flow 30 438 0.218 m 80 W01 1,041
42 3.22  0.102 52 90 142 738
48 2406 0.053 27 20 "7 809
54 1.94 0.030 15 s 105 647 9,320,722 ] 9,229,722 3,573,170 208,500 1.7
80 1.58 0.018 $ 90 9% 515
Option C 28,000 1.189 829 10 12 30 0.3§ 0,002 1 0 ¢ 28,
Minimum Flow 36 0.24 0.00% <] 80 80 20
42 0.18 0.000 0 0 #0 206
48 0.13 0.000 [] 90 80 20
s4 0.11 0.000 [+] 90 80 20 -
80 0.09 0.000 [+ 90 90 26 ——
Option D 51,500 21.77 18,121 30.83 53 30 8.30 0.522 209 90 359 1,861
Maximum Flow 38 4.38 0.21% M 80 201 1,041
42 3.22 0.102 82 90 142 738
48 246 0.053 27 S0 17 008
54 19¢ 0030 15 90 108 s47]  9.329,722 0 9,320.722] 3.873.470 208,568 2,403,248 11,7
60 1.58 0.018 9 90 99 518 -
TL.xls Page 3 of S 7/12/95 12:34 PM



Toble 8

SELECT ROUTES FOR TRANSMISSION LINES (TL} TO DIRECT DISCHARGE
PRELIMINARY SIZING OF PIPES AND PUMP STATION TDH

Mat'l ¢ Instelistion Cost
Pipe Dis. lin}  Pipe Cost ($1F}

12 44
18 .
24 7 PW Factor 11.81
30 "2 H% 28
30 m o {ysors) 0
42 141 Pump. Pariod (y) 1
Pump n os 48 148 Energy (6AW-he) 0.00837 with Pesk
2 120 Motor n 0.92 54 181
Est. Cw120 60 207
Length Flow Flow Flow Fipe Dis. Pipe® Velocity in  Unit Loss Ht StaticHead  TOHR  Totsl Pump  Pipe Cost Pump Ste.>*  Construction  Energy Uss  Energy Cost PW Energy  Totel P
% tf«n (MGO) cm, «:& @ V=2ips Dismeter Pi= {ips)  te/10014) {1 {1} i HP {4 {4} ‘,2;" mw-om_ m’gﬂ ﬂ_p ki
Option D 51,8500 7.90 5,488 1.23 32 30 2.29 0080 41 90 131 247
Mivimum Flow a6 1.5% 0.033 17 20 107 201
42 .37 0.018 8 20 " 188
A8 0.89 0008 4 80 4 77
54 .71 0005 2 S0 22 174
80 0.87 0.003 1 $0 91 172 —
10 Year High Buseien River Fows
Option A $1,%00 2600 17,3061 38.82 57 30 .24 D.674 347 $0 437 2,603
Masxicnum Flow 3¢ $.02 ©.277 143 920 233 1,387
42 3.09 0.131 a8 %0 158 938
48 2.83 0.068 35 90 12% 146
54 .23 0.038 20 80 110 054 9,329,722 o $,320,722] 4,227,000 249,048 2,848,448 122
60 1.8% 0.023 12 20 102 8507 —
Option A 51,500 2n.64 18,030 30.78 $3 30 6.28 0516 268 90 356 1,834
Minimum Flow 36 4.35 0.213 109 90 199 1,028
42 3.20 0,100 52 0 142 731
48 245 0.052 27 90 "y 603
S4 1.93 0.030 13 80 105 543
80 1.57 0.018 9 90 99 541 ——
Option 8 $1,500 25.00 17,96% 35,52 $?7 30 7.24 0.574 347 20 437 2,603
Maximumn Flow 36 §.02 0.277 143 90 233 1,387
42 3.69 0.131 ] 90 158 938
48 2.83 0.088 35 %0 125 748
54 2.23 0.039 20 90 110 654 9,320,722 [ 9,329,222 4,277,000 249,048 2,940, 448] 12,2
80 1.91 0.023 12 20 102 607 i ‘
Option B 51,500 21.64 15,028 30.74 53 30 828 0518 268 80 356 1,834
Mininum Flow ae 4.35 0.212 109 90 199 1,028
42 3.20 0.100 52 80 142 731
48 2.4% 0.052 27 20 17 003
84 1.93 0,030 15 90 108 543
a0 1.57 0.018 9 920 8 511 |
TL.xds Page 4 of § 7112195 12:34 PM



Table 8
SELECT ROUTES FOR TRANSMISSION LINES (TL} TO DIRECT DISCHARGE
PRELIMINARY SIZING OF PIPES AND PUMP STATION TDH
Mar't ¢ instaletion Cost
Pipe Dis. (in}  Pipe Cost {¢AF)

12 “
18 59
24 7 PW Factor 1
30 1?7 H® 78
38 121 n tyears) 20
42 1 Pumg. Pedod tyr) ]
Purnp n 0.8 48 146 Energy ($AW-hn) 0.06837 with Pesk
2 120 Motor 0 0.92 54 181
Est.’ E=120 0 207
Length  Flow Flow Flow  PipeDis.  Pips®  Valocityin Unit Loss Ht  SaticHead TOH TotstPump PipeCost  Pump St  Comstruction EnsgyUse  Energy Cost  PW Energy  Totsl PW Cost
Option {Fasr)  (MGD}  {GPM) {CFS). @ V=2fps Dismeter Pipe {tps) {11100} (1) () (t HP * : (L) (L) Swai (i) () dn
Option € $1,500 2LI7 B8 30.93 53 24 9.84 1545 796 80 886 4,583
Maxicnun Flow 30 630 0522 209 %0 359 1,860/
ae 438 0218 m 90 201 1,041
« 321 0101 52 20 142 738
48 246 0082 27 %0 ° 1"z 008
54 1.94  0.030 15 90 108 s47] 9,329,722 ©  9,320,722] 3.572,206 208,518 2402,642] 11,792,364
Gption € 28,000 1.6 1,120 2.29 14 24 073 0013 4 20 {73 36
Minimum Flow 3o 047 0004 1 20 %1 3§
36 032 0002 ° 20 %0 as
42 0.24  0.001 o 80 0 35
48 0.18 0.000 [+ ] 90 90 as
54 0.14  0.000 [ 90 90 3%
Option O 51,500 1532 10,848 21.78 s 24 6931  0.807 418 20 808 1,847
Maximum Flow 0 444 0273 140 %0 230 842
£ ‘a08 o112 58 %0 148 840
42 2.26  0.083 27 $0 1"y 429
48 173 0028 “ 20 104 361
54 137 0.016 8 90 o °  ass] 9,329,722 o e32.722| 2340233 136,599 1,613.202] 10,843,014
Option D $1,500 774 5376 11.00 32 24 350 0.228 11} 20 207 383
Minimum Flow 30 224 0077 40 %0 130 239
30 158 0.032 18 90 108 198
42 114 0018 8 90 8 180
48 088  0.008 90 94 173 .
54 0.69 0004 2 90 92 170|

! Pipe Dismeter estimated bssed on a set pips velocity of 2 tps.

% pipe Di sstata pipe size. Velocity in the pips st the given flow s calculated in the column to the right,

3 Based on the conceptusi design sast curves used for the Scresning Repart (from ACWDAISD Water Reuss Survey) adjusted for the Sen Francleco Janusry 16, 1985 ENR cost index of 8528,
* instelied Hp. A instatisd Hp = calculsted Hp + standby pump. (Existing PS hae 3 pumps: 20350 hp, 11,000 gpm, 85 TOH; 1@76 hp, 5,000 gpm.)

TL.xis . Page 5 of 5
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.TABLE 9 )
Santa Rosa Subregional Long-Term Wastewater Project
Direct Discharge Comparison of Options

Additional

River Highest%  Flow Range* Storage Pipe Pump Total Present
Flow of River Maximum Minimum Required Diameter Station Worth Cost®
_Option __ Scenario Flow mgd) (mgd) (mgy) (n) _(Hp) (8
10 Year High 1.6 25.00 21.64 (] 54 - 12,300,000
A Average Annual 5.0 20.83 7.90 0 54 - 11,700,000
10 Year Low 10.0 26.67 18.00 0 54 - 12,600,000
10 Year High 16 25.00 21.64 0 54 - 12,300,000
B Average Annual 39 29.84 28.57 (] 54 - 13,100,000

10 Year Low' 0.0 0.00 0.00 3,790 . - -
10 Year High® 32 21.77 1.61 0 54 - 11,800,000
C Average Annual® 50 2177 119 0 5¢ - 11,800,000
10 Year Low® 10.0 23.87 0.71 0 54 - 12,100,000
10 Year High® 5.0 15.33 7.74 (] 54 - 11,000,000
D  Average Annual® 5.0 21.77 7.90 o 54 - 11,800,000
10 Year Low’ 10.0 20.97 3.52 748 54 - 11,700,000

1 Average daily fiow in the Russian River does not exceed 1,000 cfs.
2 Pump and Pipeline design for min. and max. flows, low flow velocities are less than 1.5 fps.

~ Existing pump facilities and pipelines are used where possible. See Figure 1.
3 Cost includes pipe costs, energy costs, and, when indicated, new pumps including a standby pump.
* From Tables 3A through 7D. -
5 The low flow is too low to be accommodated by the existing pump station and piping. See Figure 1.
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To:
FrRoOM:
DATE:

RE:

Appendix A
TECHNICAL MEMORANDUM
File
Ronald Christensen, P.E.
7 August, 1995 '

Santa Rosa Subregional Long-Term Wastewater Project (Job No. 723129)
Design of the Russian River Outlet for the Direct Discharge Alternative to the
Russian River

This memorandum documents the proposed design for an outlet for direct discharge of treated
wastewater to the Russian River. The major design criteria are presented along with the
suggested design.

DEsIGN CRITERIA

1.

The outlet must be designed to withstand major flooding events and must be protected
from erosion. The outlet was sited on the Russian River along a reach with relatively
stable banks and where the direction of river flow is parallel to the bank so that there is
a minimal tendency for bank erosion. The limits of the flood plain were determined
from previously prepared flood plain maps (by others) for the purpose of evaluating
possible rapid infiltration basins for treated wastewater. The Russian River can have
substantial increases of flow during floods. The flood plain of the river extends from its
normal banks across the lower lying river bottom lands a distance of several thousand
feet to the edge of the hills on each side of the river valley. Thus, the outlet must be
designed for submergence and capable of withstanding increased scouring velocities
during floods.

Foaming at the Russian River discharge outlet is considered to be a potential problem.
Discussion with Tuck Vath of the Regional Water Control Board staff indicated that the
community of Windsor was having problems with foaming at their wastewater outfall,
located upstream on the Russian River. He indicated that entrained air may be the cause
of foaming. Discussion with Randy Piazza at the Santa Rosa Laguna Wastewater Plant
indicated that foaming has occurred at the Laguna Plant’s baffled outlet structure,
located on one of the ponds across from the plant which discharges into Laguna de
Santa Rosa Creek. Randy indicated that the pumping of the water from the pond and
the turbulence at the baffled outlet was causing the foaming. He indicated that the
presence of nitrates and phosphates in the discharge water contributed to the problem.
He indicated the new modifications that reduce nitrates and phosphates in the water in
the treatment plant should decrease the problem. Regardless, it appears prudent to
design the outlet to prevent air from becoming entrained into the discharge water and
reduce turbulence to prevent foaming.

91-15.R2 &/8m5 - PAGE 1




3. The discharge pipeline will have a high point in its profile (approximate elevation 170
feet) between 7000 and 8000 feet upstream of the discharge outlet. The discharge into
the Russian River will be at about elevation 45 feet. Thus, the head from the high point
‘in the profile to the outlet will be approximately 125 feet. Uncontrolled open channel
flow will occur, creating a vacuum in the pipe. Installation of an air/vacuum valve
would solve this problem, but would be noisy and would allow air to become entrained
in the water. Installation of a concrete box at the high point and design of the pipeline
from the box to the river for open channel flow with a stand pipe allowing air to enter
the pipe just downstream of the box would also solve the vacuum problem, but again
would ‘be noisy and would again have a tendency to entrain air. It appears that
downstream control at the outlet is the only viable option to prevent air entrainment. A
pressure sustaining valve installation that sustains upstream pressure to just above
elevation 170 feet would appear to be the best solution. The valve system would be
designed to keep the last section of the pipeline full and thereby protect the pipeline
from erosion damage and prevent air from being sucked into the pipeline at the high
point. The valve would release water into the outlet at pressures equivalent to that at the
river.

4. The discharge outlet box needs to blend as much as possible with the surroundings. To
accomplish this, suitable vegetation such as native bushes and brush should be planted
on the slopes and adjacent to the outlet box that will grow and shield the box from view.

DEesiGN

The suggested conceptual design is shown on the following sheets. It consists of a valve box
set some 40 feet back from the river outlet, with two 24-inch valves set to sustain upstream
pressure above elevation 170 feet. The outlet pipe leading from the valve box discharges at a
velocity of less than 2.5 fps into a concrete baffled outlet box approximately 8.5 feet in width
and approximately 9 feet in depth. The outlet box would be recessed into the bank and set
facing downstream at an angle of approximately 45 to 60 degrees. The top of the outlet pipe as
it comes into the outlet box would be set below the normal low water surface elevation to
prevent mixing of air into the water downstream of the valves. This design should provide for
the least disturbance of flow discharging to the Russian River and should prevent foaming,
while also protecting the upstream pipeline from vacuum conditions. Proper design of the
installation would allow it to function during submergence. The recessing of the outlet box into
the bank at an angle, with possibly some large cobble riprap surrounding the box, should
protect the box from erosion during high river flows.
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Figure 6-19. Type 9 baffied outlet. 103-D-1348
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