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1. Introduction

Little Seneca Reservoir is located on Little Seneca Creek in Montgomery County,
Maryland. Tt has a usable capacity of 4.02 billion gallons (bg) out of a total capacity of
4.25 bg (Black and Veatch, 1980). The reservoir is about 20 miles north of the District of
Columbia and just north of Gaithersburg, MD (Figure 1). The construction, operation
and maintenance costs of this reservoir are jointly shared by the Washington metropolitan
area (WMA) utilities including Fairfax County Water Authority (FCWA), Washington
Aqueduct Division (WAD) of the US Army Corps of Engineers, and Washington
Suburban Sanitary Commission (WSSC). Little Seneca Reservoir is operated in
conjunction with Jennings Randolph Reservoir on the North Branch of the Potomac to
assist in meeting the water supply requirements of the WMA utilities. The CO-OP
Section of the Interstate Commission on the Potomac River Basin (ICPRB) maintains
inflow records for the reservoir as part of its mission for efficient utilization of all
available water supply facilities for the Washington Metropolitan Area, particularly
during drought periods.

The drainage area to the reservoir is 20.8 square miles (Black and Veatch, 1980). The
reservoir filling time under average conditions is approximately 12 to 13 months. During
a severe drought period, the filling time could be as long as 35 months. The minimum
filling time during an exceptionally wet season could be as little as 2 to 3 months (Black
and Veatch, 1980). These filling times include consideration of a minimum streamflow
release below the dam of 1.73 cubic feet per second (cfs) which is equal to 1.12 mgd.

Throughout the historical gage-record there were no gages directly measuring the inflow
to the site of the Little Sencca Reservoir, However, a record of daily inflows was
constructed for the period from March 19, 1925 through September 30, 1997 using the
area-adjustment method. Area-adjustment factors were applied to flow measurcments
from gages located near or within the reservoir watershed. Measured flow from the
gaged drainage area was adjusted by an amount equal to the area of the reservoir
watershed divided by the area of the gage station watershed:

(Gaged flow) * (Area of reservoir watershed )

Reservoir inflow =
(Area of gage station watershed }

Although the area-adjustment method is appropriate for predicting the total volume of
inflow to the reservoir over time, this technique is not appropriate for estimating the
timing and magnitude of peak flows into the reservoir. Therefore, the inflow record
created using this method should not be used to analyze the magnitude or frequency of
peak daily flow events (e.g., as for flood risk analysis). This inflow sequence was instead
developed and validated for use in simulation models that perform volumetric accounting
of reservoir contents, for water supply planning purposes.
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Figure 1: Little Seneca Reservoir watershed and neighboring tributaries, USGS gaging stations,
and sub-watersheds



2. Development of inflow data set

The ICPRB inflow data set for Little Seneca was developed in three sections for water
years 1925-1930, 1930-1976, and 1977-1997 using the area-adjustment method. The
inflow sequence represents those inflows to the reservoir that would have occurred
without upstream withdrawals, return flows, or reservoir regulation—i.e., "natural"
inflows. Upstream reservoir regulation and wastewater return flows are documented in
this section. When necessary, alternative gages are used that are not corrupted by
upstream diversions or return flows.

1925-1930

The 1925-1930 inflow was based on area-adjustment applied to a gage on a tributary to
Little Seneca Creek, the Great Seneca Creek near Gaithersburg gage (Great Seneca gage)
for the period 3/19/1925 through 9/25/1930. This gage has a drainage area of 41 square
miles as compared to the reservoir watershed area of 20.8 square miles, so the area
adjustment factor is 0.507 (equals 20.8 divided by 41).

1930-1976

The Great Seneca gage was discontinued in the early 1930s. The 1930-1976 inflow was
based on area-adjustment applied to the Little Seneca Creek near Dawsonville gage for
the period 9/26/1930 through 12/31/1976. There may have been small diversions above
this gage for irrigation purposes (USGS, 1998), but no record of diversions exists
(Personal communication, Bob James, USGS, April 2, 1999). Conservatively, no
adjustment was made to the inflow record to account for diversions. The Dawsonville
gage has a drainage area of 101 square miles as compared to the reservoir watershed arca
of 20.8 square miles, so the area adjustment factor is 0.206 (equals 20.8 divided by 101).

1977-1997

Starting in 1977, WSSC began discharging from a small wastewater treatment plant
(WWTP) into Great Seneca Creek near Riffle Ford Road and Route 28. The discharge is
above the Dawsonville gage. The plant discharged about 2 mgd in 1977, increasing to
approximately 7.5 mgd in 1999. The plant is slated for replacement and will soon have a
capacity of 10 mgd (Personal communication, Karen Wright, WSSC, April 6, 1999).
This plant increases the flow at Dawsonville gage above natural flow rates so a different
gage was selected for inflow development to Little Seneca Reservoir.

Note that natural flows at Dawsonville gage were also corrupted by the influence of the
newly constructed Little Seneca Reservoir upstream. On April 24 1985, the valve at the
bottom of Little Seneca Dam was closed and flow was reduced as water from Little
Seneca Creek began filling the reservoir. On December 25 1986, water filled Little
Seneca to the top of the reservoir spillway, marking the end of major diversions from
Little Seneca Creek to the reservoir. The total volume of flow diverted was
approximately 4 bg. The total volume of flow measured at Dawsonville in the April 24,
1985 through December 25, 1986 period was 24.6 bg, so the 4 bg diversion represents



approximately 16% of the total gaged flow. Since December 25, 1986, Little Seneca
Reservoir has been kept near full and the reservoir since that time has had a negligible
effect on flow at Dawsonville gage (personal communication, Karen Wright, WSSC,
January 20, 1999).

Nearby gage sites were examined to see if any were good substitutes for the Dawsonville
gage for this time period. The area-adjustment method assumes equal area-unit runoff
from watersheds, so the gage with the closest values of annual runoff to Dawsonville
gage should be selected as the best substitute for the Dawsonville gage. Two gage sites
wete selected that measured flow from small tributaries similar in size to that measured
by the Dawsonville gage and that were located in adjacent watersheds. These gage sites
are given in Table 1.

Table 1 compares the annual runoff in cubic feet per second per square mile (CFSM) for
these gages for time periods before and after the WWTP came online. Neither Bennet
Creek at Park Mills (Bennet gage) nor Patuxent River near Unity gage (Unity gage) was
significantly closer in annual runoff to the Dawsonville gage as based on the comparison
provided in Table 1, for the period before the WWTP was active. For the 1977 through
1997 period, both the Bennet and Unity gages registered similar values of average runoff.
By this analysis, either gage was equally valid to develop an inflow record for Little
Seneca.

Note that as expected, the average runoff was relatively higher in the Dawsonville gage
subwatershed after the WWTP became active.

Table 1: Comparison of average runoff (cubic feet per second per square mile, CFSM) for Liitle
Seneca Creek at Dawsonville gage and nearby gages.

Station name Drainage Average Runoff (CFSM)

Area 8/1/1966- 1/1/1977- 9/30/1997
(square 12/31/1976 Dawsonville gage
miles) No WWTP includes WWTP

return flow return flow
Seneca Creek at Dawsonville 101 1.26 1.28
Bennet Creek at Park Mills 62.8 1.18 1.16
Patuxent River near Unity 34.8 1.33 1.20

Source: USGS Water Resources Data

The Bennet gage is unaffected by upstream regulations or diversions (USGS, 1997). The
record of estimated inflow to Little Seneca Reservoir was obtained by multiplying Bennet
gage flows by an arca adjustment factor of 0.3312 = (20.8 - 62.8) for the period January
1, 1977 through September 30, 1997. Bennet gage overlaps with Dawsonville gage in the
period before the WWTP became active. Figure 2 compares inflows to Little Seneca as
based on Bennet and Dawsonville gage for this time period. The comparison shows that
Bennet gage is a good surrogate for Dawsonville gage.



Comparison of calcuiated inflows to Little Seneca Reservoir.
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Figure 2: Comparison of calculated inflows to Little Seneca, example hydrograph

Table 2 summarizes the different stream gages and time periods used in the development
of each segment of the Little Seneca Reservoir inflow record.

Table 2: Stream gages used to develop the Little Seneca Reservoir inflow record

Inflow Gage period of USGS stream Gage Drainage
period of record gages used for number | Area (Sq.
record record generation miles)
3/19/1925 March 1925 Great Seneca Creek | 01644500 41
through through 1931 near Gaithersburg
9/25/1930 gage
9/26/1930 September 1930 Little Seneca Creek | 01645000 101
through through current near Dawsonville
12/31/1976 year gage
1/1/1977 August 1966 Bennet Creek at 01643500 62.8
through through current Park Mills gage
9/30/1997 year




3. Storage loss due to sedimentation

A June of 1996 bathymetric survey shows that the original capacity of 12,315 acre feet
(4.01 bg) has been reduced to 11,852 acre feet (3.86 bg) by sedimentation (Personal
Communication, Karen Wright, WSSC, April 7, 1999). This represents a loss of 463 acre
feet (0.15 bg or 3.7%) in the first ten years that the reservoir has been operational.

4. Evaporation

Evaporation could account for up to 0.04 bg of water loss per month (Black and Veatch,
1980).

5. Travel time of a release

Trial releases from Little Seneca Dam were made in April of 1989 to determine the travel
time of the release from the Dam to the Potomac River. Flow time from the Dam to the
intakes is critical information for management of raw water releases during drought
situations. The trial release showed that a release of 200 mgd or more takes about six
hours to reach the Potomac River and that at a lower release rate, flow time to the
Potomac is approximately 10 hours (Appndix A.)

6. Summary

Table 3 summarizes the calculated daily inflows to Little Seneca Reservoir by month
from April 1925 through September 1997. Figure 3 summarizes annual inflow to the
reservoir. Data are available in electronic format from ICPRB for both daily and monthly

inflows.
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Figure 3: Annual inflow fo Little Seneca by water year and ten-year rolling average inflow
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Appendix A: Test Release from Little Seneca Dam on April 25, 1989
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RECEIVED APR 2 8 1383

(Waaﬁington cs’uguzgan cganitazy Commission

INTEROFFICE MEMORANDUM

TO: John Corless
Water Operations Division

FROM: Steve Gerwin 4G
Systems Control Unit

DATE: April 26, 1989

SUBJECT: Test Release from Little Seneca Dam on April 25, 1989

On April 25, 1989, in coordination with the Intersiate Commission on the Potomac River
Basin, this office oversaw a trial release of water from Little Seneca Dam. The intent of this release was
to attempt to measure river flow times to various points along the Little Seneca and Seneca Creek. As
you know, flow time from Little Seneca Dam to various raw water intakes is critical to managing raw
water flow allotments during drought situations.

To attempt to possibly measure flow time from the dam to WSSC'’s intake and WAD's
intake, steady Potomac River flows were necessary. This criterion had delayed this exercise to the late
April date.

Flow release started at 6:00 AM on the 25th and finished at 5:00 AM on the 26th.
Discharge released after 2:00 PM on the 25th was necessary due to a DNR request to "ramp down"
discharge slowly upon completion of the test. A total of 95 million gallons of water was discharged
during the trial with a maximum rate of discharge of 310 MGD from 6:00 AM - 7:45 AM on the 26th.
The discharge schedule was as follows:

TIME RATE (MGD
6:00 AM - 7:45 AM 310
7:45 AM - 1:00 PM 150
From 1:00 PM 4/25 I
Through 5:00 AM 4/26 !
0

(See attached flow chart)

Flow times to various points are as follows:

LOCATION FLOW TIME
FROM DAM
Hoyles Mill Road 1 hour, 15 minutes
Schaefer Road 1 hour, 55 minutes
Darnestown Road 2 hours, 45 minutes
Berryville Road 4 hours, 15 minutes

River Road 4 hours, 40 minutes



John Corless

Test Release from Little Seneca Dam, 4/25/89
April 26, 1989

Page 2

No direct river elevation change could be observed at Riley's Lock, but secondary signs
such as turbid water and surface trash would indicate arrival at 5 hours and 15 minutes after release.
(See attached map for locations.)

With respect to the 1986 test, flow times measured were much shorter, showing higher
velocities. This test also sustained a higher initial flow rate (310 MGD) for a longer period of time. Also,
the creek flow was several times higher due to weather conditions this year as opposed to 1986.

In conclusion, it appears that fiow times from Little Seneca Dam to the Potomac River
are dependent on rate of flow. With high rates of flow ™~ +200 MGD range flow time is about six hours,
With less flow, fiow time to the Potomac River could stretch to 10 hours.
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