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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 de Santa Rosa
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 Santa Rosa, Meadow
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 discharge from Meadow
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
cfs is 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 to have a less
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 and at peak
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.
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APPENDIX

RATING TABLE - GUERNEVILLE
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