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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 percent of Russian 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:

· present the components of the direct discharge (alternative 5) water balance system,

· determine pipeline and pump station sizing,

· develop present worth costs for the different alternatives,

· recommend an appropriate pipeline and pump station selection, and

· 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 Model1 and 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 and Moore2.

Irrigation demands are based upon recorded 1994 data obtained from the Santa Rosa
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:

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

· 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.

· 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.

                                               
1
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.�
2
 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.

· 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:

· Piping Material:  Steel, cement mortar lined and coated

· C value:  C=120

· 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 station for each
discharge option.  Costs for each option were determined using the following costing
information:
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· Pipe costs, including material costs, obtained from a local manufacturer; excavation,
bedding and backfill costs were derived from Means Construction Cost Guide for 1994,
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, I = 8 percent;

· Interest period, n = 20 years;

· Pumping Period = 1 year; and

· Pumping 24 hours a day3, year round, at an energy rate of 0.05837 dollars per kilowatt-
hour4 (which includes peak rates) ($/kW-hr)

There are two existing pump stations which supply irrigation water to the northern irrigation
areas.  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.

                                               
3
 Pump rate based on information in Technical Memorandum P-6 dated 1 June 1995.
4
 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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· 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.

· 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.

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

· 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

Discharge Flow Discharge Required from Each Pond (MGD)

Maximum

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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