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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Pohick Creek Dam Site Site # 4
State: Virginia

County: Fairfax

USGS Ouad Sheet: Fairfax, Virginia

Stream: Pohick Creek

Date of Inspection: May 30, 1979

Pohick Creeek Flood Retarding Dam # 4 is an earth embankment 1,010 feet
long and 42 feet high. It is located south of Fairfax, Virginia, along
State Route 651 about one half mile east from the intersections of State
Routes 654 and 651. The dam was built in 1976-77 in accordance to the
design plans prepared bv the Soill Conservation Service. Plans are avail-
able from the Office of the Owner, Fairfax County Department of Public
Works. The principal spillway is a 9 foot x 3 foot concrete riser and
the emergency spillway is a 100 foot wide grass channel which curves to
the left.

Based on criteria established by the Department of the Army, Office of
the Chief of Engineers (OCE), the spillway is rated as adequate. The
freeboard hydrograph as computed by the Soil Conservation Service (SCS)
is essentially equal to the PMF which was selected as the Spillway Design
Flood. The freeboard hydrograph is used to establish the minimum top

of dam elevation, and therefore the spillway will pass the SDIF wlthout
overtopping. The SDF will cause a velocity of 15.8 feet per second at a
depth of water of 7.7 feet in the emergencv spillway. This flow will be
hazardous to property and life in the houses now being constructed (after
the emergency spillway was in place) in direct line with the axis of the
emergency spillway. The denth of water at the curve In the emergency
spillway and the material directing the water around this curve must be
studied, and 1f needed, appropriate remedial action must be taken to avold
damage to property or possible loss of life.

It is recommended that the Owner, at his own expense, secure the services
of a professional engineer to prepare a program of investigation of the
curve in the emergency spillway. The nrogram set up by the owner should
be such that he can reach an agreement acceptable to the Commonwealth of
Virginia for a reasonable time for the invesatipgation and time of comple-
tion of any remedial measures required.  The program should be establ fahed
within 3 months after the date of notification by the Governor of the
Commonwealth of Virginia.
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SECTION 1

PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 Aug 72 authorized the
Secretary of the Army, through the Corps of Engineers to initiate a
national program of safety inspections of dams through the United
States. The Norfolk District has been assigned the responsibility
of supervising the inspection of dams in the Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase
I inspection according to the Recommended Guidelines for Safety In-
spection of Dams (Appendix V , Reference 4)., The main responsibility
is to expeditiously identify those dams which may be a potential
hazard to human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Pohick Creek Dam Site # 4 1s a
zoned earth embankment 1,010 feet in length and 42 feet high from
elevation 310.75 at the top of the dam to elevation 269 at the stream-
bed at the downstream toe of the dam. The upstream slope is 2-1/2(H):
1(V) from the top of the dam down to elevation 288.5 where therc is a
10 foot wide bench just above normal pool. Below the berm the up-
stream slope is 3(H):1(V). The downstream slope is 2-1/2(H):1(V).
There is a cutoff trench about 10 feet deep cut into the existing
ground the full length of the embankment. The core in the embankment
is 10 feet wide at elevation 300 and has slopes of 2(H):1(V). The
principal spillway consists of a riser structure of a 36-inch diamcter
vertical pipe and a concrete box culvert from the riser to the toe of
the embankment. There are internal drains placed horizontally in back
of the toe which drain through the outlet wingwalls into the discharge
channel. The emergency spillway which is located at the right cnd of
the embankment is a 100 foot wide grassed spillway at elevation 300
with 3(H):1(V) side slopes. The draw down of the lake is through the
box culvert,

1.2.2 Location: Pohick Dam is located south of Fairfax, Virginia

along State Route 651, From State Route 236 in Fairfax, travel 2.4
miles south to State Route 654, travel east on State Route 654 2.1
miles to State Route 651 and then cast on State Route 651 about 0.5
mile to Rabbit Branch of Pohick Creek. The dam is 200 feet north of
State Route 651.




1.2.3 Size Classification: The dam is 42 feet high and has a
storage capacitv of 3,000 acre-feet. The dam is classified as inter-
mediate according to height.

1.2.4 Hazard Classification: The dam is immediately upstream
from newly constructed residences and State Route 651. The estimated
number of residents is 15 people within about 300 feet of the crest of
the emergency spillway. The classification of this dam is high hazard
in accordance with Section 2.1.2 of the Recommended CGuidelines for
Safety Inspection of Dams, published by the Department of the Army,
Office of the Chief of FEngineers(OCE). The hazard classification used
to categorize the dams is a function of location only and has nothing
to do with its stability or probability of failure.

1.2.5 Ownership: Fairfax County, Virginia.

1.2.6 Purpose of Dam: The Pohick Creek Dam is intended for flood
control. The lake is used for recreation. No swimming is permitted.

1.2.7 Design and Construction History: The dam was designed by
the U S Department of Agriculture Soil Conservation Service. The dam
was constructed by Pleasant Excavation Company, Tnc. in 1976-77. Soil
information was obtained for the design and as-built plans are retained
in the files of the Soil Conservation Service.

1.2.8 Normal Operational Procedures: The Fairfax Countv Depart-
ment of Public Works is responsible for operation. The principal spill-
way operates in response to the pool level in the lake. The riser plat-
form has a manual control to drain the lake. Mowing and trash removal
are done by the Department of Public Works. The Department of Public
Works will make annual visual inspections of the dam site each October.

1.3 Pertinent Data:

1.3.1 Drainage Area: The dam controls a drainage arca of 3.80
square miles.

1.3.2 Discharge at Dam Site: The maximum discharge at the dam
site 1s unknown.

Principal Spillway
pool level at top of dam . « & « ¢ + « o o « o 197 €. f.8.

Emergency Spillway
pool level at topof dam . . « « « ¢« « & « » 12,100 c.f.s.

1.3.3 Dam and Reservoir Data: Data pertinent to the dam and

reservoir are shown in the following table:
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Table 1.1 DAM AND RESERVOIR DATA

Reservoir
Elevation . Canacitv

feet Area Acre, Watershed Length

Item m.s.l. acres feet inches feet

Top of Dam 310.75 171.0 2,558 12.6 6,300
Maximum pool design

surcharge 303.6 121.0 1,498 7.4 5,400
Emergency spillway

crest 300.0 99.3 1,098 5.4 4,700
Principal spillway

crest 287.0 37.5 258 1.3 3,100

Streambed at down-
stream toe of dam 269+




SECTION 2

ENGINEERING DATA

2.1 Design: The U S Department of Agriculture, Soil Conser-
vation Service (SCS) designed and prepared the contract plans. Con-
struction was completed in 1977. Plans are available from the SCS.
The SCS has soil samples and analyses for the design and control
during construction. In the period from 1970-1972, the SCS prepared
design calculations from the results of the soil analyses. The
calculations are included in Appendix IV.

*2.1.1 Geologic Setting of the Dam Site: Pohick Creek Dam Site
# 4 1s located in the Piedmont Geologic Physiographic Province. The
underlying bedrock at the site is within the vicinity of the Wissa-
hickon Formation. The bedrock 1is generally a hard weathered quartz-
muscovite (sericite) schist, locally chloritic. The rock exhibits
foliation which generallv strikes northeasterly and dips 60° north-
west. This foltation is best displayed where biotite flakes or iron
and manganese exodes are present in the schist. The soils which are
derrived from weathering of this formation consisted of micaceouq
silts, sandy silts, and silty or clayey' sands.

*2.1.2 Geologic Investigation: Geologic Investigations of the
site were conducted by the Soil Conservation Service in May 1979 and
May 1972. The 1970 investigation was based on test pits; the 1972
investigation included test borings.

2.1.3 Stability Analysis: Design calculations indicate that
the cutoff trench material in several samples tend to allow piping,
but since the questionable samples are isolated examples and a 20
foot wide cutoff trench was proposed, the embankment design will be
designed as proposed (See Appendix IV, Page 12.) The foundation of
the dam generally consists of low plasticity silts and clays, CL and
ML, which are partly residual, alluvial and coluvial {in oripin.

Also Interbedded in the foundation solls are silty sands, SM, and
sllty quartz gravels, GM, Depth of foundatfons sofls varfed from 7.0
to 15.0 feet. The abutments generally consist of shallow silty clay
(ML) above a layer of silty gravel (ML-GM.) Depth to bedrock 1is
approximately 12 feet.

The embankment of the dam consists of two zones. Zone I, the dam
core and cutoff trench, is constructed from the CL-ML material at
the site. Zone II, the dam shell, is constructed from the GM mat-
erial at the site. The cutoff trench generally extended to the top
of the weathered schist or below the depth of the highly permeable
material. A drainage svstem is located in the downstream cmbankment
to intercept the phreatic water and foundation abutment seepage.

Stability analyses were conducted for the original design by the

SCS. A safety factor of 1.8 was obtained for the full drawdown
analysis of the upstream side. A safety factor of 1.63 was obtained
for the downstream side under steady seepage. The analysis of the
downstream slde was basced on an embankment without a drafnage svstem;
therefore, the actual factor of safety for the downstream side under
steady seepage may be higher. 2-1
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2.2  Construction of the Dam: Construction records were not
available: however, the SCS insnected the construction and the dam
was built according to the desipn reauirements. As-built plans
indicate small differences in elevation at the top of the dam but

no changes in placement of materials from those recommended in the
design.

*2.3 Evaluation: The geotechnical data available concerning
the foundation soils and abutments, as well as the embankment soils,
are considered adequate.

*Information provided by Law Engineering Associates of Virginia

2-2




SECTION 3

VISUAL INSPECTION

3.1 Findings:

3.1.1 General: The results of the 30 May 1979 inspection are
recorded in Appendix III. At the time of the inspection the pool
elevation was at 287.0 feet m.s.l., or the normal pool elevation.
No flow was passing through the spillway. There are no known past
inspection reports available.

3.1.2 Dam: The embankment is in good condition with no seepage,
cracks, sloughing, or settlement observed. There are no visible hori-
zontal or vertical misalignments in the dam. The only problems ob-
served involved erosion. Some erosion is evident on the left bank of
the reservoir, about 50 feet from the end of the left junction of
the embankment and abutment. There was also some minor erosion in
the vicinity of the toe drain at the left end of the dam. No rip-
rap was in place at the water edge along the berm on the upstrcam
face of the dam. There is no visible erosfon at the shore line.

3.1.3 Appurtenant Structures: Observations of the principal
spillway concrete riser were made from the embankment and no deter-
ioration was noted. The impact basin is in good condition with no
deterioration noted.

3.1.4 Fmergency Spillway: The 100-foot wide vegetated channel
is in good condition. The spillway channel is adjacent to a house
which 1s on higher ground and to the right of the spillway. Any
undercutting at this point would jcopardize the house.

In addition, the spillway channel is directed to an area which pres-
ently has new construction of houses. The channel flow is expected
to turn left toward the discharge channel just before the water
would flow into the new construction site. The new construction
site has an estimated finish grade approximately 305 feet m.s.l.,
which is 5 feet above the spillway channel.

3.1.5 Reservoir Area: The surrounding area 1s wooded with
some housing development. There is no shoreline erosion or apparent
slope failures. No information is available pertaining to scdimen-
tation.

3.1.6 Downstream Channel: The channel 18 shallow and narrow,
but sufficient for most flows. Overbanks contain heavy brush and
trees. The flood plain is about 600 feet wide. There are about
20 homes near the left abutment.

3.2 Evaluation: The visual observations indicated the embank-
ment, principal spillway and emergency spillway to be in good condi-
tion. However, surface erosion should be corrected. Flow of water
in the emergency spillway for the PMF has the potential for property
damage and loss of 1life.

3-1




SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure: Cleaning of the debris screens are the only
operations required in relation to routing water through the dam.

4.2 Maintenance: A routing maintenance plan has been estab-
lished for the Pohick Creek Dam Site # 4 by the Fairfax County Depart-
ment of Public Works. The plan includes an annual on-site inspec-
tion of the dam, principal spillway and appurtenances and emergency
spillway. The plan also includes maintaining the vegetation, earth
dams, structures, and access road. Details of the plan are shown in
Appendix IV.

4.3 Warning System: There is no warning system established by
the owner to be followed in case of emergency.

4.4 Evaluation: The operational procedures are very well plan-
ned as indicated in the Operational & Maintenance Plan (See Appendix
Iv.)

4-1




SECTION 5
HYDRAULIC/HYDROLOGIC DATA

5.1 Design: Normal pool (elevation 287.0 feet m.s.l.) is
maintained by the crest of the concrete riser. The concrete riser
crest elevation was established at an elevation sufficient to store
the 100-year sediment accumulation. The crest (elevation 300.0
feet m.s.1.) of the emergency spillway was established at the ele-
] vation needed to store the 100-year flood. The elevation at the
top of the dam (310.75 feet m.s.1l.) was established by the hydro-
graph. The freeboard hydrograph is that computed from rainfall
comparable to the Probable Maximum Precipitation (PMP) as used by
the Corps of Engincers and is therefore comparable to Probable
Maximum Flood (PMF).

5.2 Hydrologic Records: No rainfall or stream flow records
were available at the dam site.

5.3 Flood Experience: The reservoir has not experienced any
major floods.

5.4 Flood Potential: Design features of the dam and reser-
i voir were established by the SCS by routing the principal spillway,
1 the emergency spillway, and the freeboard hydrographs. Hydrograph
data was determined by using the SCS-National Engineering Handbook-
Chapter 4, Hydrology with the time of concentration and curve num-
bers established by basin characteristics.

5.5 Reservoir Regulations: Pertinent dam and reservoir data
are shown in Table 1.1, paragraph 1.3.3.

Regulation of flow from the reservoir is automatic. Normal flows

are maintained by the riser crest at an elevation of 287.0 feet m.s.l1.
Water flowing over the riser crest passes through the dam in a 16~
inch diameter conduit. Water also flows past the dam through the
ungated, vegetated, emergency sapillway in the event water in the
reservoir rises above an clevation of 310.75 feet m.s.1.

Outlet discharge capacity for the principal spillway and emergency
spillway, reservoir area and storage capacity, hydrograph data,
and routings were taken from the SCS Design Report. In routing
hydrographs through the reservoir, it was assumed that the initial
pool level was at the principal spillway crest.

5.6 Overtopping Potential: The probable rise of the reser-
voir and other pertinent information on reservoir performance are
shown in the following table:

5-1




Table 5.1 RESERVOIR PERFORMANCE

] Hydrographs
- Principal Emergency Free ‘
Item Normal Spillway Spillway Board (a) {
Peak flow, c.f.s. j
Inflow 3 4,298 8,210 24,600 |
Outflow - 169 2,050 12,400 |
Peak elevation, ft., m.s.l. - 300.3 303.6 310.75
Emergency Spillway (b)
(elevation 300.0 ft., m.s.l.)
Depth of flow, feet - - 2.2 7.7
Average velocity, f.p.s. - - 8.5 15.8
Duration of flow, hours -— - 7 10
i Non-overflow Section
| (elevation 310.75 ft., m.s.1.)
Depth of flow, feet - - - -
Average velocity, f.p.s. - - - -
Total duration of overtopping
hours - - - -
Tailwater elevation

ft, m.s.1. (C) 286.6+

{a) PMF by Corps of Engineers standards.

(b) Depth and velocity estimates based on critical depth at control wectlon,

(c) Tailwater at time of inspection.

5.7 Reservoir Emptying Potential: A 36-inch control gate on the

| upstream face of the riser at elevation 272.0 is available for dewatcering
? the reservoir. The gate will permit withdrawal of about 108 c.f.s with
the reservoir level at the crest of the principal spillway and essential-
ly dewater the reservoir in about 3 days.

aa

5.8 FEvaluation: Pohick Creek Dam Site # 4 is an "intermed{ate"
size, "high" hazard dam requiring evaluation for a Spillway Desipn
Flood (SDF) equal to the PMF. The SCS freeboard hydrograph {8 cunen-
tially equal to the Corps of Engineers PMF hydrograph. The frecboard
hydrograph was used to establish the top of the dam elevation of 310,57
feet m.s.1. Therefore, the spillway will pass the SDF without over-
topping. The SDF will overtop the emergency spillway by a maximum of
7.7 feet with an average critical velocity of 15.8 fps and remain above

the emergency spillway about 10 hours.

5-2
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SECTION 6
STRUCTURAL STABILITY

*6.1 Dam Construction: The embankment of the dam consists of
two zones. Zone 1, the dam core and cutoff trench, is constructed
from the CL-ML material at the site. Zone II, the dam shell, is
constructed from the GM material at the site. The cutoff trench
generally extended to the top of the weathered schist or below the
depth of the highly permeable materiall A drainage system is
located in the downstream embankment to intercept the phreatic
water and foundation abutment seepage.:

Stability analyses were conducted for the original design by the

SCS. A safety factor of 1.8 was obtained for the full drawdown
analysis of theiupstream side. A safety factor of 1.63 was obtained
for the downstream side under steady seepage. The analysis of the
downstream side!was based on an embankment without a drainage system;
therefore, the actual factor of safety for the downstream side under
steady seepage may be higher.

The as-built outer dam section consists of a 14 foot wide crest at
elevation 310.75, a 2.5(H):1(V) upstream embankment with a 10 foot
bench at elevation 287.5 which extends to the foundation at a 3(H):
1(V) slope and a 2.5(H):1(V) downstream slope extending to the foun-
dation. The central core is 14 feet wide at 1ts top, elevation
300.0 and extends to the foundation at a 2(H):1(V) slope. The key
trench, which extends into the abutments; is 20 feet wide at {its
bottom, varies in depth, and has side Blopes of 2(H):1(V).

*6.2 Foundation and Abutments: The abutments have no signs of
cracking. Analyses of the soil samples of the foundation and abut-
ments area were considered in the stability analysis. The bedrock
underlying the flood plain and abutments is deeply weathered schist.

*6.3 Stability analyses: Stability analyses performed by the
SCS indicated a« factor of safety of at least 1.6. These analysces
were performed in connection with the orifinal design of the dam.

The SCS reported the results as follows:

The maximum section was analyzed using a modified Swedish
Circle method and the sliding block method of the Department
of Navy Bureau of Yards and Docks (DM-7 Design Manual.)

Shear strength parameters of the angle of internal friction
#=23 degrees and cohesfon C= 700 pounds per square foot (PSF)
were used for the embankment and @ of 35 degrees and ¢ = 0 psf
for the foundation. Strength parameters are based on total
stress values obtained from consolidated undrained triaxial
tests on samples compacted to 957 of Standard Proctor maximum
density and then allowed to soak for 7 days. A safety factor
of 1.8 was obtained for the full drawdown analysis of the 2-1/2
:1 over 3:1 upstream slope with a 10-foot berm at elevation
287.0. The downstream 2-1/2:1 slope without a drain yielded a
safety factor of 1.63.




-——

The floodplain section was analyzed using a modified Swedish
Circle method. Safety factors obtained for this analysis were
1.79 for the 2-1/2:1 over 3:1 upstream section, and 1.78 for
the 2-1/2:1 downstream section.

#6.4 Evaluation: The shear strength parameters used is the
stability analyses are considered reasonable for the type of materials
used on construction of the dam. The dam structure does not appear
to have changed since its construction. Therefore, the structural
stability of the dam appears good as indicated by its factor of
safety of 1.6. In addition, a downstream drain was added to the dam
and not considered in the stability analyses. Therefore, the safety
factor value of 1.6 may be considered conservative.

6-2




I SECTION 7

ASSESSMENT AND REMEDIAL MEASURES/RECOMMENDATIONS

7.1 Dam Assessment: No deficiencies were discovered during
the field inspection and office analyses which would indicate the
need for emergency attention. The dam and appurtenant structures
are generally in good overall condition. However, emergency atten-
tion is needed to those new houses which were constructed after the
emergency spillway was 1in place. Serious consideration, such as
preparing an engineering study to divert water should be given
before people are permitted to live in,the houses.

Using the Corps of Engineers' screen criteria for initial review

of the spillway adequacy, the PMF was selected as the SDF for the
"intermediate" size and "high' hazard classification of Pohick Creek
Dam Site # 4. The freeboard hydrograph as computed by the SCS is
essentially equal to the PMF. The freeboard hydrograph is used to
establish the minimum top of the dam elevation, and therefore the
dam will pass the SDF without overtopping. The SDF will cause a
velocity of 15.8 feet per second at a depth of water of 7.7 feet in
the emergency spillway.

The recommended'remedial measures are not considered urgent and,
therefore, may be accomplished as part of the annual maintenance and
inspection program.

7.2 Recommended Remedial Measures:

1) 1Install a staff gage to monitor reservoir levels above
normal pool.

2) The following repair items should be completed as part
of the annual maintenance of the dam:

a) Correct erosion on the left bank of the reservoir,
about 50 feet from the end of the left junction of
embankment and abutment.

b) Correct erosifon in the vicinity of the toe drain at
the left end of the dam.
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POHICK CREEK DAM SITE # 4

PHOTOGRAPH NO. 1
Upstream Face of Dam and Principal Spillway Intake Structure

PHOTOGRAPH NO. 2
Emergency Spillway Channel

:
.
1
i

R TR ——



POHICK CREEK DAM SITE # 4

PHOTOGRAPH NO. 3
Emergency Spillway Outlet

PHOTOGRAPH NO. 4
New Construction Site Adjacent to Emergency Spillway




POHICK CREEK DAM SITE # 4

PHOTOGRAPH NO. 5
Principal Spillway Outlet Structure

PHOTOGRAPH NO. 6
Downstream
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STORAGE ALL.OCATION
Volume (ac ft ) Surtace Area (acres) Depth at Dam (feet;
Sediment 2_58 38 _________]5 .S_ ———
Floodwater ____833____ — _99 .____.____28 . 5

SURFACE GEOLOGY AND PHYSIOGRAPHY

. Gentle to steep L5° NW o D
Physiographic description __El_ﬁdmonl___.__Jooowphy e MUitude of beds  Dip t_o 90 Str »eN 20 .E i

Steepness of abutments: Lett_ Q9 percent; Right __13 __ percent. Wicth of floodplain st centerline of dam ____390_  _ femt

General geology of site:

. (Note; This report is supplemen:ary to the orlglnal backhoe
.. _lInvestigation of 5/70, The reader is referred to the original
report, logs, and SCS-35's for Information on sofls other thon
that disclosed by the added drill holes).
Pchick Crecek Site #4 lles on Rabbit Branch, a northern tributary of
. Pohlick Creek, In _the upper part of the watershed.. The slite Is near
___the Southern Rallway, two mlles east of Falrfax Station and thrce
__miles SSE of Falrfax Court_House,

__Quartz-mica-chlorite schist of the Wissahickon Formation underlies
this s

Ite, Some quartzite beds are found, The follation of the




rcecks dips from 600 to vorti \
cbout 70° with the centerline c¢f the cin,

cally., The ctrike makes an angle of

Centerline of the

The centertine of the ¢ lies zcrece o ~oderately wide floedrleain

between centle z=butments. (n the lefe sbuwrent, the schist i

very cceply werthered, Three feet of rec silty clay cverlie fine

micaceots siiety cond whilch Is a2 wenthering product of mica schist,
VGEr PENELreticn w2t mace to 50, fect v 2, 164007 without

rock being enccuntered, This varies considersbly from the previous
investigation of 5/7C In whlch 2 backhce encountered refusal in
this same location at 9.75 feet.

Elow counts varied from 10-34 blows/foot. (The micaceocus sand
was generally quite hard). Permeability rates varied from 0-1.1
fcct/doy, with mcst values below C.6,

Lcwer on the left abutment (12+75), mica schist lay 22,2 feet
below ground (auger refusal). Clive-brown micaceous silty sand
i5.3 feet thicii overlies the schist and Is simllar in nature to
that described in DH-21, Over this saprclitic sand lies five fcet
of red stlty s-nd ond twr feet of brown sandy slit. The schist
itself was weathered clive-brown throuchout (te 57.5 feet!, on
wns badly jointed. The joints mostly dipped 45-60% cpprsite the
dip of the follation. The joints had a black mangancse stain (wad).
Occaslonal granitic or pegnatite velns occur,

ilow counts ranged from 6-72 blows/foot, the values Increasing
downward., Permeablillty rates varied from 0-59 feet/day in scil,
Incrcosing to 2 maximum just above rock. In rock, rates were
0-12.2 feet/day; most volues were helow 2,0 feet/day. Pressurc
tests gove rates of .1-4.5 feet/day, most values being below 2.0.
Above 32.5 feet, the rock was toc broken to test.

In the floodplaln (Sta. 9:50), alluvial silt, sand, and qu-rtz
gravel, 10 fect thick, overlle qguortz-mica-chlorite_schist, Thc
rock Is badly jointed azlong the follation, here 607 NW, and alsc
along a 59 direction oppesite in dip to the foliatlon. A vertical
fracture extends from 20.0-L0.0; pressure-testing above 40.0 w-o
precluded because water bypassed the packer through It. The schist
is weathered greenish-gray to 20.0 and Is an unweathered Vight oroy
belcw this,

Blow counts varied from 2-22 blows/fcct, Permeablllity in soil wos
0. In rock, permeabllity varied from 0-3.7 feet/day with noct
valves at C, Pressure tests ocave volues of 0~.1 foot/day. The

¢ pipe crosses at this station.
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in the rigit sbutient, mica schist Vles 25,.0=28.5 feet ¢

ground, inis controsts with 7.0-11.% feet for backhee refusel,

pigscecous silty sand 11,0-1€.5 feet thick overiics the ctchist
fron vhich It is wenthered, Cver the schistose SN in the lcwer
part of the abuttent lles nlne feet of fln= red silty s=nd, in
the uoper rignt tuutnent, 10.5 feet of red clayey silt, then 2.5
fcet of brown sondy sfit overlie the micacecus sand, The schist

¥ = 1%
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ls weatherec clivebrown tc & cepth to e
jc?ntco along the fcllation and opposite ft. In the lcwer right
Gotroent the cchist grades intc quartzite below 45,0,

counts rangsd from 10 to more than 100 blows/focot

2 L T
bility rates In socll were from 0-17.5 feet/day with mcst values
below 3.0, Pressure tests In rock gave .2-5.2 feet/day with most
values below 2.0,

Emeraency Spillway

One crill hole was made in the outsice edge of the emergency spill-
way (Sta. 4+3C ¢ cdam). The hole penetrated 2.0 feet of brown sandy
silt, then 9.5 feet of fine red silty sand with silt lenses, then
N fret of mlcaceous brown silty sand. e rock was encountered
here to at least 22 feet {1 2/L feet below spillway grace).

.

vor soils Inforcation elsevhere In the emergency spillwey, alone

tht ( pipe, anc ln the borrow area, see the original report, loge
and the SCS-35's of May 1970.

»




Methocs ang Protegures

1. A1l soil bering was done with either an Acker truck-mountcd
auger or a Spraguc & Henwood skid-type drill using a roller Lit.
Tho hole diameter w=s NX. Split spoon samoles were taken every
five feet, and the Llows were recorded for each half-foot of &
foot interval.

2. A1l rock coring was done with an NX core barrel (dianond bit)
on either a truck-mounted or skid-type drill. PRuns werce mace
usually five fect in length., Recovery is expresned in pet
run length., Rock gquality designation (RQD) is the percent of the
run length made up of core pieces four inches or longer,

3. Fermeability tests were taken usually in five-foot interveails.
Permeability in feet per day is computed by the formula K=Cp Q/h,
where K = permeability, feet/day; Cp is the proportionality
constant for a test section of given length and width, Q is
gellons/minute, and h is the head. This last guantity is the
distance from the top of water in the hole to the center of the
test section for depths above the water table, and the distance
to the water table for depths below it. For uncased depths,

Q for cach succeeding test section is found by subtracting the

b previous gpm reading from the new one.

L, Pressure-testing was done with a five-foot long mechanicual
double-packer tester. The sare formula for determining the k-
factor is used as in the permeability tests, except the applied
pressure in psi is converted to feet of water and added to the
h-factor.

5. All cores were photographed on color slides. This was to
preserve a record of the original nature of the rock in casec the
cores were destroyed or lost.
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St (vt
Physiographic description __Pledmont ,Top:-g-n:rysttep Y atmiuce of beas 0;OCC_NW s\ N 45C F

fee!

Steepress of abutments: Lett_Q ___ percent, Right __13__ percent W Cth of L003plain at centerline of dw._,_350w DIRCE s

Genens geoiogy of ste __Pchick Creek site No. 4 is iocated in the Piedmont physio-
araphic province .2 6 miles south of foirfav, virginla, The site lics
cn Rabbit Branch @ northern tributary of Pohick Creek.

_Quartz-muscovite (sericite) schist, loczally chloritic, underlics this
_site. _The rock exhibits fecliaticn vwhich generally strikes ncrtheocterly,
_and dips 60° northwest. _This foliatlon is best displayed where biotite
_ flakes or iron and manganese cxides are present in the _schist. A decep .
_C-horizon has_formed from_the schist. _ It ccnsists of yellow tc brown,
_eclive-brown, or greenish_sandy silt to silty gravel. 0On the abutionts,
_ a red B-horizon made up of yellow-red silty clay or clayey silt cverlies
"Se C-horizon.__In places, above the B-horizon, colluvium or terrace

— - — - —— e s e - —————
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“lcudplain materia
and brown-mottiecd
These materials ov

1s include red-brewn sandy silt to silty sand, aray
sanay silt, and quartz pebble and cobble aravel.
criie weathered schist as do the other soils.,

The stream pattern is dendritic.

Me thods and Procedures

11 soils were classified accorcing te the U,.S.C.S.

| A S\'S‘L( 3 ]
U.S.D.A. System was used in correlaticn of bocrrow material

2. TJest pits were cdug with 2 backhoe; suppiementary hand-aucer hcles
were made in the borrow area.

Centerline of the Dam

The centerline of the dam is located across a moderately wide flcod-
plain bctween a gentle left abutment and a steeper right one. Deeply
weathered, finc-grained quartz-muscovite schist, sometimes bordoring
'n phyllite, underlies the flcodplain and abutmcnts. Residual scil,
tith a partial overlay of colluvium, extends from the top of the dan
{cta. 15+58) to Station 12400, on the left abutment. The tep residual
layer is a silty clay, 1.5-12.5 feet thick, red tc yellow-red in the
upslope part and becomin? red with brown mottles downslope (below
15+00). Occasional angular quartz cobbles, derived from weathering
of quartz veins, occur in the clay. The CL is partly colluvial in
naturc, as bctween 13450 and 15+450; and from 12400 to 132+00 Above
the red clay, from 15450 to 14475 and from 13475 to the toe of the
aobutment is a brown to yellow-brown colluvial claycy silt with «ub-
anoular quartz ccbhles 1n some arcas. This layer is 2-2 feet thick,
ke« low the red CL, a C-horizon of micaceous sandy silt, 1-7 feet thick,
rades downward into hard, weathered schist (Wissahickon formation),
n which backhoe rcfusal was made. Muscovite, biotite, quartr and
feldspar make up this rock. 'he C-horizon weathered from the schist
is yellow-red tc yellow-white in color upslopec from 13475 ¢ dam, and
olive-brown or brown downslcpe. The foliation of the schist is
everywhere retained in the C-horizon.

At 14425 a sewer line has been emplaced 18 feet below ground, and

about 12 feet below the surface of weathered rock (C-horizon). The
scwer trench has been backfilled with spoil as brown claycy and gravelly
sand, extending frcm about 13475 to 14475 ¢ dam.

In the floodplain, three feet of claycy silt, light gray with rcd-brown
nottles, forms the top alluvial stratum from 11475 to 10+75. Teward
.he stream channel (3+410), this layer becomes sandy silt to silty sand.
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stream channel. 11 18 i '
ML-SM, gray-brown auartz pebble and cobble cravel 2-5 fect thic
cverlie weatnered mica schist (ML-cM). ¢- 1IN

1tuvium of the left abutr.
cxtends out over the alluvial quartz gravel from 12475 to 11475 Lo
the right ecoe of the flocdplain, 2.5 fecet of artificial fil} (crn
for a road bec covers the alluvium., At the time of investicatior,
water table varied from 3.5 to 7.75 feet below ground. -
On the right abutment, residual red silty clay, 2-6 feet thicl, ¢ .«re
red to yellow-red silty gravel weathered from mica schist. Thi
C-horizon, 4.5 to .5 fect thick, is composed of 2-6" schist ¢!
from 4400 tec 5475, brcwn silty cravel centaining 70% anoular tc -
rounded quartz pebbles, cobbles and boulders, overlics the re ¢ \
to a depth of 1-2 feet. This may be a2 high alluvial terrace doorci

[S

-

Cepth to rock (backhoe refusal) varied from 7.0 to 15.0 feet along
the centerline of the dam. Twenty test pits were dug along the center-
line. They are numbered TP-1 to TP-20.

Principal Spilliway

Nne pipe location was investigated., |t crosses the centerline ¢ the ‘
am at 9450 ¢ dam and 3400 ¢ pipe. The two centerlines form o 78 |
angle. Alluvium similar to that along the ¢ cam underlics th P

location. 1.5-2.5 feet of red-brown silty sand to sandy silt, =it

to firm, overlie 1.0-2.5 feet of stiff, light gray silty sand with

brown motties. Below this, gray quartz pebble to boulder - bearing

gravel, 3 feet thick, overlies weathered mica-chlorite schist. The

schist weathers to a silty gravel, 1.5-4.5 feet in thickness, and

varying in color from brown to gray-green. Around 4450 and 5400,

¢ pipe, refusal was made on large quartz boulders, probably derived

from weathering of vein quartz ¢nclosed in the schist. The roci

line (backhoe retusal) varies from 263 feet ¢levation ncar tie i iner

end to 267 feet near the downstream end. Eleven test pits, 1P 201 to

IP 311, were dug along the centerline of the pipe.

Foundation

Three test pits were dug in the upstream half of foundation area and
four in the downstream toe. Soils encountered were usually similar to
those described in the ¢ dam and ¢ pipe. In the right side of the

toec drain downstrecam, four feet of red-brown colluvial (M material
overlies alluvial silt and gravel. Recd-brown ML overlics mottied M
on the upstrcam left. Elsewhere, the rottled alluvial sandy wilt or
silty sand is the top layer. Depth to rock varies from 8.5 to 11.75%.
The test pits in the foundation are numbered TP 401 to iP 402 and

TP 501 to TP 504.

Sheet 3 of S ‘J
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in the erergency spillway, rcd cleyey silt or silty clay 7.0-t .5

feet thick covers gravelly silt to silty gravel schist notericl. In |
the downstream part of the spillway, brown to yellow-brown sandy <ilt, |
1.5 to 2.0 feet thick, covers the red CL-ML Eight test pits were i
cug In the emercency spillway. They are TP 201 to TF 2CE. 3

Borrow Area

The boerrow area includes alluvium aleng Rabbit Bramdy up to 2,200 ‘ect !
upstream from the ¢ cam, and along a right-hand tributary, 1,400 feet !
tretream. Borrow also includes a colluvial-residual strip on lower
hillsicpes bordering the alluvium.

Alluvial borrow is similar to alluvium already described under ¢ dam
and ¢ pipe except the top alluvial layer is red-brown clayey silt in
some places. The water table is generally higher in the alluvial
borrow than in the foundation of the dam, 0.75 - 5.0 feet below qround.
ihickness of alluvium ranges from 3.0 to 7.5 feet. Underlying

we nthered schist (GM) is from 1.2 - 3.5 fect thick,

cwidual borrow lies on lower valley slopes alongside and between the
icrics of Rabbit Branch. It consists of red silty clay or clevey silt,

1.7 to 3.25 fect thick, over silty gravel weathered from mica schist,

2 - 3 feet thick. On the hill between Rabbit Brandrand its tributary,
brown silty gravel containing subangular quartz pebbles, 1.5 - 1.75 fect
thick, covers the red silty clay. This gravel may be high terrace
alluvium similar to that in the emergency spillway. Colluvial red-
brown clayey to sandy silt extends over alluvium in places at the toe

of this ridge.

Liluvial borrow totals 220,000 cubic yards and residual colluvial
borrow, including that in the emergency spillway, approximately?25,000
cubic yards., (Sce the correlation chart for breakdown of these
moterials.) Twenty one test pits were dug in the borrow arca. They
arc numbered HA 101 - HA 105 and TP 106 to TP 121.

Sheet_FofS
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Attached are one set of SCS-35's, one copy of the geologic report,

INS - Pab ¢l Creelk Vatershed, Site % DATE: July 14, 197
—— - ‘
Neil F, Bogner, Head, E&JP Unit @ ! et iy

SCS, Upper Larby, Pa, 19082 3 a3

and the lcge of the test holes.

Originals and one copy of the SCS-35's, prints of the logs, and one
copy of the geologic report are being mailed to Lorn P, Dunnigan.

The soil samples from this site have been mailed to the laboratory,

Tom F. McGourin (
State Conservatipnist

Attachments

cc: Lorn P. Dunnigan




SUYJECT: Comments on Pohick Creck Worershed, Virginia -
Site No. 4 - Geolopv Keport

Jerry Oman

Maps, logs and geology repcrt are pretty good.

1 disagree with the geology report, interpretations and conclusions,
item 2 - A clay cushion would more likely aggravate differential settle-
ment than minimize it. 1 can't tell from the geology report just what
elevation the principal spillway goes in at, but it appears that the
quartz boulders (and maybe some bedrock) at the lower end of the pipe
will have to go.

et -
iy N .

s

Robert Boyce
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INTERPRETATIONS AND CONCLUSIONS
;LTINZER'S EEPORT |
. Embankment i

The proposed embankment has a maximum height of 38 feet with a top width of
14 feet, elevation 310.75. The proposed slopes are 2 1/2:1 over 3:1 upstircarn
with a 10 foot water berm at elevation 287.5 and 2 1/2:1 downstrean.
embankment is to be zoned to the extent necessary to place the more plast i
materials in the corv, and the coarse-grained borrow and weatheved rock from
the emergency spillway forming the outer shell.

-
5
“

Borrow Material

The backhoe investigation shows good borrow materfal. However, the borrow
area may have to be extended upstream to insure sufficient borrow {{ thc
floodplain material is found to be too wet to be fully utilized. The excavared
material from the emergency spillway will be used in the fill.

Cutoff Trench

Centerline of the cutoff is coincident with the centerline of dam, vith o

20 foot bottom width. It doesn't appear to be feasible to take the cutot
trench depth to rock over the entire length of the dam. On the left abutment,
depth of cutoff will be 5 to 8 feet, extending into the residual-colluvin) oy
material. Across the flood plain, cutoff depth should extend through the
alluvium to wceathered sericite scuist, depths from 8 to 12 feet. On the rvight
abutment, depths from 7 to 8 feet extending into the residual GM material. The
highly permeable material at stations 7+ 00 and 13+00is too deep to be removed
by the cutoff trench excavation. The geologist was unable to make a proocure
test, but belicves the weathered schist will not carry appreciable amounts of
seepage.  The sewer lines on cither abutment should be located and the (i1l
material checked and possibly replaced with compacted core material.

Principal Spillway

The principal spillway consists of a 13-foot single-stage, open-top riser, and
approximately 230 feet of 36-inch reinforced concrete conduit.

Riser crest elevation ~—— 287.0
Inlet elevation - 274.0
OQutlet elevation —~— 27249

The principal spillway trench will have a 12 foot bottom width and 3:1 side
slopes. Trench depth will extend only deep enough to provide compacted i1l €
the anti-scep collars. Camber should be added to the conduit to allow ftor scitl
ment of the approximately 10 feet of material between the conduit and non-
compressible foundation.




DL L0 GEGLOGIC INVELT LATION OF DAM & TEY

TWATERSHED SUBWATERSHED TCOUNTY T [ STATE
& o R e
Pchlck Creck pabbhlie PBranch Fairfax ‘ Vircinia
SITE NO SITE GROUP STRUCTUKE CLASS INVESTIGATED BY: (SIGNATURE OF GEOLOGIST! ‘UA'I
L { c Fa ot B2

FOR IN-SERVICE USE CHLY
INTERPRETATIONS AND CONCLUSIONS

1. Cutcff Into fresh unweathered rock on this site is unfeocible
cwing to the depth involved. However, cutoff shoulc be tohen
into firm weathered schist [f possible, This will Invclve 2
core trench 10-2C feet deep, deeper somewhat than thot Inci-
cated by backhce,

2., Permesbillity rates In general are not excessive. On the left
sbutment, where no rock is present above 50.5 feet, cutoeff
can be bottomed in schist sand., Elow ccunts Indicate 2
firm foundation. here.

2. A toe drain should be Installed, usling quartz gravel fror the
alluvium on site.

4, No rock is expeccted in the emcrgency spillway. The micaceous
SM in the splllwar area, however, seems to be highly erosive
and therefore spillway slopes should be made flatter.

S. All other recommendations remain the same as In the original
report.
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INTERPRETATIONS AND CONCLUSIONS

Emergencey Spillway

The geologist reports that all the excavated material will be suitabi
in the fill. The side slopes in the erodible CL material could be
1 ional embankment

Z:1 to lower the erosion potential and provide addition:
material.

Toundation Drain

A trench drain will be installed in the downstreanm toe, extending into ol

foundat ion well into the water-bearing GM layer. Depth should be approxis

7 feet below ground elevation across the flood plain. Without a positive cutor:,
a highly permeable drain £ill material and perforated drain pipe should b
utilized.
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SOIL AND FOQUNDATION INVESTIGATIONS
Loeation [airfex Ccunty, Owner 4 LS e b SR
wctershed_Prhick Crecelb ____ Sub-watershed__Rabbit Branch  Site no._ L
Submitted by oW, Gaffrey Dote.=n¢ 1970
Sent by Trucy Goverament 8/L No.____ = s
(corrier)
Field Saompie Description De;:t-h— ] Tyoee of B
Leb. Sample __Scmole
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DETALED GIGLOGID INVESTIGAT (UM OF Danv S7ES “
AMTEMAMLD SUBWATERSHED i CCUNTY o 2
F ' i ; i ” 1 e i ey
__Pohlck Creek Robbit Bronca i Eanilefs | N PO PN R
SITE NO SITE GROUP STRUCTUKL CLASLS INVESTIGATED BY: (SIGNATURE Of GEO.OG!ST :_" [oare
4 L £ t | 8470

INTERPRETATIONS AND CONCLUS!IONS

1. Cutoff should be made Intc hard mica schist (belew backhoc
refusal), up to the tcp of the dam. Core should be taken
not to disturb sewer locaticons.

2. A clay cushicn may be necced along the upstream two-thircs
of the plpe to prevent differential settiing due to the
uneven rock line.

3. Al) rock in the spillway should be rippabie. This is
incdicated by seismic tests on this site during the planning
stage and by ripping operations on nearby site 7, where
Wissahlckon schist was ripped mocre than %0 feet.

4, There should be adequate borrow to construct the embankment.
Good core materlal is present in the spiliway, in lower
hiilslopes, and in top lavers of alluvium., Flacemont cf
borrow is glven in the corrclaticn chart.

S. All topsoll should be stockpiled for use as top dressing.
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stigational Plans and Profiles.

INTRODUCTI ON

An 18-foot deep sewer line extends inrough the lower left abutment of
the proposed embdenkzent &t the eleveticn of the chantel bowton. Ancuher
sewer line is proposed through the rignt ebutment.

r fd

DISCUSSTION
b iA deed

FOUNDATION

A. Claccification. The samples of the clayey silt alluvium Irom ine
5

surfzce 3 to 5 feet of the floodrlain varied cm moderately ras.siic
cL (TAW254 - 503-1) with a liguid limit of &1 and & piasticltly ..o

of 16, to a CL-ML (Tiwas1 - 12-1) with & liguid 1imit of 26 and a
plasticity index cf 5. The samples of the underlying 2 to 5-foos
thick layer of gray-brown quartz pebdle ard cobble gravel veriel
from a GI'-CM with 11§ finec to & GC with 219 fines. The bedroc

underlying the floodplain and abutments 16 deeply weuthered oci ot
X

The 2 samples of the silty residual sollt from the surface one to 12
feot of the abutments were moderately plastic CL materials. Ligquid
1imits were 45 and 37 and plasticity indices were 19 and 1h. Tne

sample TAW2L8 (7-1) of the underlying weathered schict from the feft
abuiment at Station 13+00 is & nonplastic &M with 3855 fines.

B. Drv Unit Weipght. Dry densities of the test specimens of the 3 un-
G@isturocea silty elluvial samples varied from 1.58 gm/cc to 1.67 m/ce.
Dry density of the silty colluvial sauple TAW2h7 (6-1) was 1.55 gm/ee.
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= — . S
the CL-ML alluvial sample T1W244
A

pressure curve plotted from the test
snepe of & somewhat preconsol dnics
vervurden load. Tre percent ¢ Saxilnri

3
the test data shows & consol
for the alluvium unier the 5000 pecf

high Class "C" emberkment.

e Avem = % - .
Tne underlying grev

> - ST~ - A Pt by PRI E Sppay ,’,»...
lower consolideticrn giluviica above.

1s expected to have permeadilitly
rates ranging from 1.C to 100.0 rifacy.

The underlying gravelly elluviun

The water table was &t a depth of 4 to 5 feet, generally at itnc oy
of the gravelly underlying layer.

hear Strencth. Consolidated undrained trizxiel shear tests were
pade on 2 of tne undisturted foundation s es. Tne test detae Ior
tte CL alluvial sample Tiwlig (10-1) was interpr

tress shear parameters of ¢ = 15.5° and ¢ = 700 psf. Moisture
contents of the test specimens, which were soaked for 7 days, were
99% to 100% of theoretical saturation. The test data for the CL or
ML sample TIWQSh (503-1) was interpreted to give total stirccs shear
parameters of # = 2C.5° and ¢ = 1100 psf. Tre l.4-inch Qiamever
specimens were tested at naturul moisture content, which was G7F
to 99% of thecoretical saturaticn.

eted tc yield wotal

The gravelly materials underlying the thin CL and CL-ML surfuce
layer are expected to have minimum shear paremeters of ¢ = 35° ‘and

¢ = 0 psf.

EMBANKMENT

A.

Classification. The borrow materials consist of moderately plustic,
fine-grained CL and coarse-grained GC, GC-CM, GP-GM, and GM thut urce
of alluvial, colluvial, and residual origin. Liquid limits o’ the CL
borrow materials veried from 20 to 42, and the plasticity iniices
varid from 10 to 18. The fine contents of the coarse-gruined
sarmples varied from 11% to 43% and the gravel conteats vuried from

Zl? to 32%. The percent passing the No. U4 screen variea from 2U% 10
3%.

B T SL—
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D. reay Strenpih. (Consolidated undrained trisxiel sheer teste w
on 2 of the CL borrow sampies. T 1.4-1inch diameter Test speci:
were molded slightly wet of optimum tc 95% of Standard Procior uen. iy
and then sceked for T days to saturate.
The shear test data for the moderwiely plestic CL sample TiW257 (205-1)
was interpreted to give total stress shear parameters of ¢ = 16" and

¢ = 1300 psf. The triaxial specimens, when tested, had moisture
contents that were 92% to 94% of theoretical caturution.

The shear itest date for the low-plasticity CL sample 71W2
was interpreied to give totnl stress purcmeters of @ = 23° aud

i

TOO psf. Tne triaxial specimens, wnen tested, had
contents that were 91% to 95% of thecretical saturation

The shear parameters of the coarse-greined materials are expecied to
vary widely as the fires content end gravel content vary. Sheur
perameters of the gravelly material like the GC sample 71W255 (504-1)
with the minus No. 4 fruction at 9S% of Sgendard density are cxpected
to be similar to the CL sumple TiW262 (121- “) thut wag tested. Shear
parameters of the clean gravelly materiuls like the GP-GM el
Ti1wW250 (ll-l) are expected to have minimum valucs of ¢ = :
0 psf for material placed using Class "C" compuction.

E. Consolidation. The average consclidation potentiml of the prcposed
35-foot nh.gn floodplain section is estimated at 2% for a CL center
section placed at 95% of Standard density.

STABILITY ANALYSIS

The maximum cection was analyzed using a modified Swedish circle rethoid

and the cliding block method of the Depuriment of Navy Burcau of Yurd:

and Docks (DM-7 Design Manual). Shear parumeters of ¢ = 23° and ¢ = 700 puf

were used for the embankment, cnd @ = 35° nnd ¢ = O puf were uscd in U
foundation. A safety factor of 1.8 was obtuined for the full druwdiown

annlysia of the 2 :1l over 3:1 upstrecam slcpe with a 10-foot berm at
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elevation 207.0 (zriel L;i 3 in elope etabilily simmary in the etiuzh-
mernts). The cownctream 25:1 clope without & drain yleldled & cafely :
4 ) - -
fuctor of 1.63 (trial No. 5).
4 = o TRy A e e Lran ;
™e floodplein seciicn wes analysed using a modified Swedish gircle mezhod
Safety factore obtsined for this analysis were 1.79 for the 2%:1 over 3:l
upstream section, &nd 1.7T6 for the &7:1 downstreus sectilon.
A dry slope condition is required for stability (infinite slope enelyrcis
3 - . - ~ / _——C - e
for e 25:1 d w:::-e' s;opf with shear parameters of ¢ = 35 &nd ¢ = ¢ =il
RECOMMENDATIONS .
A. Centerline Cutoff. A 20-foot wide cutoff with 1:1 side slopes exteni-
ing down througn the alluvial silts and gravels into the weatlorg
. schist bedrock 1s recommended to reduce tzc quantity of secepup
E ! through the alluvium. Backfill the cutoff with high-plasticity CI
materials like Sample Tiw257 (204-1) to avoié piping throush the

adjacent coerse, opean-work slluvial gravels similar to the GP-GM
sample TAW250 (11-1). Place the backfill wet of cptimumr and
compact  to 2 minimum dry density of 95% of Standard.

Droinare. A U to 6-foot deep foundation and embarnkment druin at

c/b = 0.6, extending down through the Tine-greined surface alluriux

into the brnvelly underlying layer, is recommended to insure & cry |
slope coadition for the 25:1 downstreum slope.

A co -greined drain material with a low co-efficient of uniformity

will be required to have sufficient capacity to drain the clez:er |
gravels. [AST{'Road Aggregate No. 78 is suggested. See the SCS druin

materials form SCS-13U0 in the attachments for gradations of materials

way. The proposed location at dam ¢ station G+50
Pipe elongation calculations, for the LO-foot
tion
upe=

Principal Spill
appears satisfactory.
high embarxment (B = 225" ) over 10 feet of compressible founcu
with a 3% consolidation pctential, show a horizontal struin
proximately 0.002 ft/ft according to the method of TR No. 18 hev.

ol

Provide a minimur pipe camber of 0.5 foot.
Use a @ angle of 28 degrees for conduit loeding calculations.

Exbankment Design. v The following-ere recommended: -

2

Selectively place the fine-grained CL amiCL or ML materials in
the center and upstream sections, and the gravelly muterials

in the downstream section with the cleaner gravels in the outer

1.

shell.




2. ved maneriels to 8 minimun dersity of
3. Compuct the gravelly ruterislc using o methode cpecification.
-

L., ¥roviie 2511 over 3:1 uypstraw slopesn, with a 10-foot berm at
clevation 287.0, end & 2.:1 downcirew:n £10pe. i

5. Provicée an overfill ¢l 0.7 foctl acroce the ficoéplein to
compensate Tor residual foundation arnd embankment settlexent.

E. Otner. Tune sewer backfill in the 1eft ubutment chould be examined
i rmine if there is & need for

“rern tne core trench ie copen 10 delermin
seepupe control messures Geep in the trench near the channel

¢levation.

5011 Mechanics lLaboratory
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POHICK CREEK WATERSHED
FAIRFAX COUNTY, VIRGINIA

PL 566 DAM SITE #4

OPERATION AND MAINTENANCE PLAN

prepared by Fairfax County
Department of Public Works
with assistance from
the USDA, Soil Conservation Service
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111.

OPERATION AND MAINTENANCE PLAN
PL 566, SITE 4
Pohick Creek Watershed, Fairfax County, Virginia

Pertinent Information on the Structure

Drainage area \ 2,432 acres

Height of dam 42.0 feet
Length of dam .., 980 feet
Volume of fill (zoned earth embankment) 118,240 cubic yards
Surface area of permanent pool 38 acres
Surface area of flood pool at crest of e e 105 SeY
emergency spillway : 99 acres
Flood storage at crest of emergency spillway , 839 acre feet
Permanent pool storage . 244 acre feet
Total storage at crest of emergency spillway 1,083 acreo foeot
Total sediment storage ;244 acre feet
L ]

Pertinent Dates: L_' >
Contract for dam July, 1976
Construction completed July .26, 1976
Final inspection July 11, 1977
Seeding of dam and borrow areas June, 1977
Water control gate closed January 10, 1979

Area of Responsibilities for Operation and Maintenance

The Fairfax County Board of Supervisors is responsible for financing and per-

forming operation and maintenance of the dam, principal spillway, which includes

the riser, pipe and impact basin; and the emergency spillway.

The Fairfax County Board of Supervisors has delegated this responsibility to
the Fairfax County Department of Public Works (DPW).

Operation and Maintenance Inspections and Follow-Up Procedures

A. Inspections

An annual on-site inspection of the.dam, principal spillway and appurtcnances

and emergency spillway will be made during the month of October. ~ Other
inspections will be made following severe storms t¢ determine any storm

damage. The inspection will encompass, but not be limited to, all items on

the attached check list. The following agencies and organizations will
be invited to participate.in the inspection: g
- . Sk : t

Fairfax County Department of Public Works
Utilities Planning and Design Division
Maintenance and Construction Division

Fairfax County Department of anxronmental Management
Plan Review Branch

Fairfax County Park Authority g .

Northern Virginia Soil and Water Conservatxon District

USDA Soil Conservation Service, District Conservationist and Area
Engineer
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I11. Operation and Maintén.nce Inspections and Follow-Up i.ocedures (continued)

1v.

B.

Scheduling Inspection

The PL566 coordinator within Fairfax County Department of Public Works will
be responsible for scheduling the inspection and notifying participants prior
to October inspections.

Inspections Report

An inspection report of findings and recommendations will be made within 10
days after the inspection. This report will be prepared and.signed.by the
County PL566 Coordinator and co-signed by the SCS District Conservationist.
Copies will be distributed to all participants and the heads .of all concerned
agencies and departments within the County. The report will indicate the
maintenance needs and specify the agency that will perform the maintenance.

Maintenance Follow-Up

The required maintenance will.be performed within a reasonable. period.of tiwme
following the inspection and a follow-up report sent to all concerned agencies.
The SCS Fairfax Field Office will be informed upon completion of the required
maintenance. C

Safety ,
During the inspection, members of the team will'inspect for.any unsafe conditic
resulting from inadequate or improper operation and maintenance.

Operation and Maintenance 1tems .

A.

t

Operation Ttems ! F

1. Water control gate - The gate will be operated at least once every 3 years
to assure that it is operational.
The channel guides will be lubricated with cup.grease where necessary.
The floor stand.will be_lubricated.as deemed._necessary.
. Gate and appurtenances will be kept painted'as deemed necessary by annual
inspections.

2. Motor vehicle traffic will.not be allowed on the dam,.spillway.or any
portion of the structure.except for.operation and maintenance.purposes.
Vehicle access will be controlled by the use of barriers and police
surveillance when necessary.

3. Any violation of State or County laws, ordinances and codes .that are
observed will be reported to the proper. authority so that pollution or
_contamination of the lake waters, which would have adverse effects on fish
and wildlife resources, is prevented.

Maintenance Items

1. Vegetation:

Eroded areas will be restored and reseeded as.needed.

Vegetation will be mowed as often as necessary to control undesirable weed
growth and to maintain.optimum cover. The grass will be mowed to not
less than 4 inches in height. . .




Iv.

Operation and Maintenance ltems (continued)

B.

Maintenance Items (continued)

1.

Vegetation (continued)’
a. Soil tests will be taken by the DPW as often as necessary as
_ determined by appearance of plant vigor but at not less than
3-year intervals. .
b. Fertilizer and lime will be applied according to results of soil
tests. 4

Earth Dam:

a. The foundation drains will be inspected for proper functioning.
They will be cleaned out if necessary.

b. Any eroded areas occurring in the emergency spillway and on the
embankment will be revegetated and soil replaced if necessary.

Structures:

a. The impact basin will be kept free of rock and debris.

b. The trash rack and all metal work will be kept in working con-
dition and protective coating restored if necessary.

Access Road:

2. The access road will be maintained in a proper manner to allow for
the continual ingress and egress of maintenance vehicles.

b. The gates and locking devices will be kept in good working condition.

e




CHECKLIST FOR O&M INSPECTION -- PL 566 DAM #4

YES NO REMARYKS
I. Dam
f
E a. Evidence of seepage areas on downstream
slope of dam .
| b. Evidence of seepage areas at downstream
| toe of dam P
c. Evidence of slope change or slippage on
| downstream slope of dam
d. Existence of eroding areas
e. Vegetation of good quality
f. Maintenance of vegetation has been
properly performed
i g. Existence of woody vegetation or debris
from flooding on the dam
h. Other
II. Principal Spillway Riser and Appurtenances
a. Water control gate is operational
é b. Metal surfaces in good condition
E c. Condition of concrete surfaces of - - »

f risers, inside and out, any signs of
; deterioration or cracking

d. Trash rack bars and guards in place
i e. Any trash collected in or around riser
f. Manhole cover in place
g. Other
III. Emergency Spillway
a. Vegetation of good quality

b. Maintenance of vegetation has been
properly performed

c. Existence of eroding areas

d. Other




b
|
b
i
h

1v.

VI.

VII.

Impact Basin

b.

Free of debris and rock

Condition of woncrete, séalling or
cracking

Condition of joint of principal
spillway pipe and back wall of
impact basin

Toe drains appear to be open and
functioning

Small animal guards on toe drains
in place

Any indication of solid material
coming from toe drains

Other

Channel Below Impact Basin

£f.

Rip-rap in place as shown on as-
built plans A

Any erosion occurring in channel
Any siltation occurring in channel

Is vegetation on channel immediately
below impact basin adequate?

Downstream changes affecting function-
ing of structure

Other

Lake and Shoreline

c.

Any large debris in lake or on shore-
line which could wash down against
riser

1Is there evidence of excessive sediment]
in the lake?

Other

Upstream Watershed

Any existing or proposed new develop-.
pent not in accordance with original
land use plan.

Any major existing or proposed new

yes (

NO

drainage improvement which could °

e s -




VIII.

Access Road
a. 1In good condition

b. Gate and locking device operational

ves (

NO

REMARXS
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POHICK CREEK DAM SITE # 4
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