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Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general conditions of the dam is based
upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify
any need for such studies.

Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase I report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
assessment of the conditions of the dam. It should be realized that
certain engineering aspects cannot be fully analyzed during a Phase I
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase I reports include project information of the dam and appurtenances,
all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial measures.
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GcThis report is prepared under guidance contained in the .Re-
cammended Guidelines for Safety Ispect-ion of Dap, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Was.hi gton, D. C., 20314. The
purpose of a P.hase I Investigation is to identify ex-peditiously
those dxa.s which ray pose hazards to hanan life or property. The
assessTient of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with. data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, reToves the normal load on the
structure and may obscure certain conditiors which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and exter=n conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at same point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the establish-
ed Guidelines, the Spillway Test flood is based on the estimated
"Probable Yoximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate condition. The test flood provides a measure
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.
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Pi{?SE I REPORT
~jrgrDM Erv SAEM ?RY-)RP~k

Name of Damn: Potorac Creek No. 1
State: Virginia
Location: Stafford County

Coorinaes: at 80 2.4' Long 770 28.8t

Po-t-aac rea Dm N. 1is zoedearthf ill structure

abou 96 ftlon and94 t hgh.Theprincipal spillway

consists of a rectangular concrete riser anda an outlet

pip wichexend trouh hestructure. Earth emrgency

spilway areloctedat te rghtabutmlent Aith a 400 ft

wid botomand2F~V sde lops, ndat the left abutment with a

200ft idebc~tcnand2H:V sdeslopes. TLhe structure is classified

intr-7diae i sie ad i asignd asignificant hazard classification.

Thedar isloate onPooma Crekaprox~rately sev~en miles north

of redricsbugVirginia. The lake is used for flood control and

tt wter uppl toStafford County, is owned by Stafford County and

nainaind bytheStafford County Sanitation District.

Baedo criteria established by the Departmrent of th-e Armry,

offL'c o th Chefof Engineers (OCE), the appropriate Spillway

D: ig Food(SF)is the 1/2 PNVF. Tespillways will pass 80 percent

overtopping~. .h dam Th plwy aeacIme



The visual inspection re\'emied .K a7.':t r, .
inspection was perfomnfd at a time when the l5_ke ;cs &-,r. i,.

approximately 25 ft below the ncz=al px)l cvel.

There was not sufficient data available to evau:,te the

embankment stability. The reported mirdm,= factor of safety ef 1.3

for the domstream slope for the steady seepage co:ition is li2-&s

than the 1.5 required by U. S. Army, Corps of Engineers' quidelines.

Therefore it is reo:.ucc>ed tnat the oner en;aae the services of

gaalified Profcssiokal Engineers with cxp-tise in Geotaehriical

Engineering to rform the necesarv sahsurface inv>ztigation and
stabilitv analysis to evaluate the stability of the da.. This wrk shou d

ccrmence within one year of the date of this retort.

There is no routine maintenance operation program and no uarning

system. It is recorrnded that a warning systm be established and the

maintenance items listed in Section 7.3 be accomplished as part of the

regular maintenance pmararm within the next 12 ionths.
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OVERVIEW CF RESERVIR

OVERVIEK OF DAM (UPSTEM SIME)

1 M~Y 1980



SECTION I- PRW-rkCT i.R'IkqlON

1.1 CGaneral:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authorized

the Secretaxy of the Army, through the Corps of Engineers, to initiate

a national program of safety inspection of dams throughout the United

States. The Norfolk District has been assigned the responsibility of

supervising the inspection of dams in the COzrrcnwealth of Virginia.

1.1.2 Purpose of Inspection: The paupose is to conduct a

Phase I inspection according to the Rt , nded Guidelines for Safety

Inspection of Darns (see Reference 1, Appendix VI). The main respons-

ibility is to expditiously identify those dams which may be a poten-

tial hazard to h-ian life or prope-ty.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Potorac Creek No. 1 is a zoned

earthfill structure approximately 960 ft long and 94 ft high.* The

crest of the dam is 26 ft wide, and side slopes are approxiately 3

horizontal to 1 vertical (3:1) on the upstream and downstream slopes

of the dam. A 10 ft wide berm is shown on "as built" drawings between

elevations 137.5 and 136.5 msl along the upstream slope. The crest of

the dam is at elevation 167.1 msl.

The dam is keyed into the foundation and there is an internal

drainage system. with drain outlets. Existing vegetation on the em-

bankment slopes and riprap along the upstream slope at noral pool

level provide slope protection.

*Height is measured from the top of the dam to the downstream toe at

the centerline of the stream.
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I I

The principal spilway corsists of a 15 ft x 5 ft reinforced

concrete riser inlet. The riser is connected to a 60 inch diarnieter

reinforced concrete outlet pipe which rjns t-rouoh t:he d-. T e riser

crest is at elevation 139.2 Psl. A 30 inch dia-eter sluice gate in

the riser at an invert elevation of 75.3 msl is used to drain the lake.

The outlet pipe has a length of 576 ft with an invert elevation at

the outlet structure of 74.03 isl. There are three 10 inch dianeter

inlets on the riser structure at elevations 134.0, 113.3 and 98.3 Trsl,

respectively, which are used for low water flow control. (See

Plates No. 3 and 8, Appendix I).

The Emergency spillways consist of two open channel earthen

spillways located on the right and left abutments, each having a crest

elevation of 159.4 rsl. The right spillway is 400 ft wide, has 2H:IV

side slopes, and is in a cut section. Tne left spill-ay has a bottom

width of 200 ft, 2H:IV side slopes, and is also located in a cut

section (See Plates No. 5 and 7, Appendix I).

1.2.2 Location: Potorrac Creek Dar, No. 1 is located on Potorac

Creek approximately seven miles north of Fredericksburg, Virginia

(See Plate No. 1, Appendix I).

1.2.3 Size Classification: The dam is classified as an "inter-

mediate" size structure based oh its height &nd Traxium lake storage potenti al.

1.2.4 Hazard Classification: The dam is located in a rural

area, however, based upon the proximity of several inhabited structures

(rrotel and commercial facility) located several miles downstream, the

darn is assigned a "significant" hazard classification. The hazard

- -- . -- -6- ..



classification used to cate-o-rize a dam is a function of lccation

only and has nothing to do with its stability or proabilitv of failure.

1.2.5 Cxership: The dam is o%,ed by Stafford County and aiman

by the Stafford County Sanitation District.

1.2.6 Purpose: Flood control and water supply for Stafford

County.

'1.2.7 Design and Construction History: The dam was designed

and constructed under the supervision of the United States Department

of Agriculture (USDA), Soil Conservation Service (SCS). Design was

completed for the SCS by Martin, Clifford and Associates of Stafford,

Virginia. The structure was constructed by Bailey and Associates and

comleted in 1970.

1.2.8 Normal Operational Procedures: The principal spillway is

ungated, therefore, water rising above the crest of the riser inlet

is autcratically discharged downstream. Norral pool is maintained

at elevation 139.7 Tsl at the crest of the riser. Flood discharges

which cannot be absorbed by storage and the riser, flow through the

emergency spillway at pool elevations above 159.4 msI. The 10 inch

diameter inlets at elevations below normal pool are anually operated,

and maintain a flow through the dam at low flow or reduced pool elevation

conditions.

1.3 Pertinent Data:

1.3.1 Drainage Area: The drainage area is 30.5 square miles.

1.3.2 Discharge at Darn Site: According to Mr. Don Fa,-,er (SCS)

the maximum known flood at the dam site occurred in June 1972 hen an

estimated pool elevation of 161 msl was observed. This correstonds to

an approximate discharge of 3152 CFS.

-7-



Principal Spillway Discharge:

Pool Elevation at Crest of Dam (elev 167.1) 778.4 a'S

E- ergency Spillway Discharge:

Pool Elevation at Crest of Dam (elev 167.1) 35,200 US

1.3.3 Darn and Reservior Data: See Table 1.1, below:

Table 1. 1 MM 7-2D PRSE ,OIR A7A

Reseroir

Storage

Elevation Volumne
feet Area Acre tcers-ve _ t

Item msl Acres Feet In hes Mides

Crest of Dam 167.1 383 11,400 7.01 3.4

Rnergency Spillway
Crest 159.4 312 8,800 5.41 3.1

Principal Spillway
Crest 139.2 185 4,000 2.46 2.5

Strearbed at Down-
stream Toe of Dam 73 - - -

i -8- ,



SF=ION 2 - KNGIN=_RING DATA

2.1 Desi_n: The dar was desianed and constructed under the

direction of the USDA, Soil Conservation Service and was sponsored

by Stafford County, Virginia. "As built" drawings and design data

are available in the office of the State Conservationist, U.S. Soil

Conservation Service, Federal Building, Room 9201, 5th and Marshall

Streets, Richirond, Virginia 23240.

A subsurface investigation was conducted at the site by Wood-

ward-Clyde-Sherard and Associates during the initial design stages.

The investigation consisted of drilling 13 test borings and excavating

15 test pits in the preliminary study and drilling 43 test borings

in the final study. Subsurface profiles and a report of the investi-

gation with foundation reccrrendations were prepared based upon geo-

logic field reconnaissance, test boring and test pit data, field

permeability tests and laboratory testing. The Foundation Investi-

gation Report and supplemented laboratory test data are available

at the above referenced SCS office. Test boring and test pit locations

are shown on Plate No. 2 of Appendix I. Subsurface profiles are

shown on Plates No. 5 and 7 of Appendix I.

The dam is a zoned, ccupacted earthfill embankment. The earth

fill requiremrnts shown on Plate No. 3, Appendix I, specify that

*clayey silts or silts (ML), silty clays (CL) and clays (C) be used

in Zone 1 of the dam. Soil classification is by the Unified Soil

Classification System, ASTM D-2487. Zone II of the dam consists of

decorposed gneiss material, which probably classifies as silts (ML),

silty sands (SM), gravelly sands and sandy gravels (G4).

-9-



A review of design drawings indicates the dam is founded on over-

burden and includes a cutoff trench which extends into "firm un-

weathered rock" (See Plate No. 5, Appendix I). Pressure test data

developed in Boring B-I and B-3 show the overburden materials are

-i susceptible to water loss under pressure. However, water loss was

negligible below elevation 120± to 115± in the unweathered bedrock.

The foundation report indicated that the decorposed gneiss underlying

the site would be subject to piping, ravelling and erosion in its

natural state and possibly in a comipacted state.

To control the phreatic water surface and to collect seepages,

an internal drainage system was constructed along the downstream por-

tion of the dam. This drainage system consists of a 5 ft thick

chimney drain having a maximum elevation of 140 msl. The chimney

drain was designed assuming a conpacted permeability of the upstream

embankment material of k = 1 x 10-5cm/sec. Water collected in the

chimney drain enters a perforated corrugated metal pipe which runs

along its base. Water exits through two 10 inch pipes at the plunge

pool. A "drain fill" or drainage blanket surruis the outlet pipes.

A rock fill was also constructed at the downstream toe. "As built"

drawings of this drainage system are presented on Plates No. 3 and

6 of Appendix I.

The principal spillway was designed as a drop inlet structure

consisting of a reinforced concrete riser, a transition section at

the base of the riser, a 60 inch conduit and a stilling basin or

plunge pool at the outlet end of the conduit. Three water supply

-10-



gates were provided at various elevations in the riser for release

of water for municioal usage. Twelve reLi"orced concrete anti-seeo

collars spaced at 24 ft interals were ir-stalled aroind the princi-

pal spillway pipe, upstream of the chimney drain in order to control

any potential piping problems along the pipe. Details of the princi-

pal spillway and riser are presented on Plates No. 3 and 8 of Appen-

dix I.

The emergency spillways were designed as trapezoidal channels

cut into various areas of clay, deconposed gneiss and unweathered

rock. The spillways are basically in cut material, however, specifi-

cations required that areas where the bottom of the spillway was not

in rock, be undercut 1 ft and be replaced by fill compacted to 95%

of maximum dry density, per AS7hM D-698. The spillways are separated

from the dam by natural hillsides.

The design report sunmary (Appendix IV) dated January 1968

indicates the stability analysis was performed using a shear strength

parameter O = 26° for the decomposed gneiss section of the dam which

oiprises the downstream slope. The design report sunmary does not

indicate the type of stability analysis performed but indicates the

enbankment section was "derived by an approximate stability analysis

* . . significantly influenced by experience and judgement."

2.2 Construction: The construction records were not furnished

by the SCS office Richrond, but they are available from the SCS office

in Washington, D.C.

i-11
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2.3 Evaluation: Trhe "as built" drawings are re~roscntative

of the dam. There is sufficient information to evaluate foundation

conditiors, however, there is insufficient data available to evaluate

the embankm-Lnt stability.

.~ r . . . .



SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection, the darn. was in accd

* condition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made on 1 May 1980. The

weather was cloudy with intermittent rain and the tenperature was

about 559 F. The pool and tailwater levels at the time of inspection

were 114 and 74 rsl, respectively. This corresponds to a below norTral

pool elevation due to construction remiuirements and an above normal

tailwater elevation due to recent rains. Nornal pool is at

elevation 139.7 msl, however, the lake level had been drawn down

for approximrately 6 months to facilitate construction at the adjacent

water treatrient plant. Ground conditions w,,re wet at the tLme of

inspection. Previous inspections were r. ae by the Soil Conservation

Service as part of their annual inspection and reports of the inspections

are included in Appendix V.

3.1.2 Dam and Spillway: No vegetation exists on that portion of

the upstream slope which was exposed as a result of the lowered lake

level. Otherwise the embankment slopes, crest and most of the emergency

spillways were grassed (1 to 3 ft high) and included occasional brush.

No seepage was observed. A rather thin (2 ft± wide) continuous, wet or

inarshy zone was encountered across the downstream slope, approximtely

36 ft above the top of the principal spillway outlet pipe. This zone

extended 50 ft± right and 100 ft± left of the vehicle tracks. (See

Sheet 1, Appendix III).

-13-
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I.t
Erosion or rutting related to four-wheel drive vehicle traffic

exists on the downstream face of the dam (see Photo No. 1, Anondix 11),

along the crest of the dam, and across the left erergency spillway.

The emergency spillway at the right abutment was eroded along an unpaved

access road (Photo No. 3, Appendix II). This area incurred major

erosion at the lower end from the 1972 flood (Photo No. 8, Appendix II),

and was partially filled with construction debris from the adjacent

water treatment plant. Since lowering of the lake level, considerable

erosion has developed along the upstream slope near the left upstream

abutment area as a result of surface runoff along a formerly submerged

stream channel (Photo No. 7, Appendix II). Scattered shallow gullies

approximately 1 ft wide and 1 ft deep also occur along the downstream

slope and above the riprap present along the lower reaches of the left

and right abutrent - dam contacts.

Fresh granite gneiss was exposed in the left abutment area about

30 ft above the plunge pool. A strike of 390 northeast and dips of

250 to 450 southeast were measured on the foliation or"slaty cleavage"

exposed in the rock. Jointing was also noted in the rock. Residual

soils (decomrposed granite gneiss) are also exposed in the lower portion

of the right energency spillway channel. Foliation strikes of 450

northeast and dips ranging from 900 to 750 southeast were measured.

No faults were encountered during the inspection.

Tjo 10 inch CMP drains were observed, one on each side of the

5 ft outlet pipe. Clear water was flowing at approxiiately 1 gpm

from each drain, however, the right drain was partially clogged at

its outlet.

-14-
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Te riser str-ucture and outlet pipe showed no signs of deterioration

and were functioning properly at the time of inspection. The slide Cates

were reportedly in good operating condition except that the upper

10-inch diameter gate was missing. The plunge pool riprap was intact

indicating no signs of moveTent or erosion. Riprap present on the

upstream slope and along the lower reaches of the downstream slope -

abutment contacts also appeared to be functioning properly and in good

condition. The 10 ft wide berm shown on the "as built" drawings directly

below the riprap on the upstream slope was not encountered.

3.1.3 Reservoir Area: The reservoir area was free of debris and

the perimeter was wooded. The reservoir is located in a valley with

side slopes at approximately 3H:lV. No sediment buildup was observed.

3.1.4 Do\,stream Area: The downstream channel consists of a 35 ft

wide channel located in a valley with side slopes of 3H:IV. This valley

is heavily wooded. Approxinately two miles downstream where Potomac Creek

crosses U. S. Route 1, there is a motel and coriercial facility about

10 ft and 12 ft above the streambed, respectively.

3.1.5 Instrumentation: No instrumentation (monuments, observation

wells, piezcmeters, etc.) was encountered for the structure. There is

no staff gage.
3.2 Eva]uation

3.2.1 Dam and Spillways: Overall the dam was in good condition

at the time of inspection, however, some minor remedial measures are

necessary. As indicated in previous inspection reports by Soil Con-

servation Service personnel, the need still exists for correcting the

o-15-
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surface erosion caused by vehicular traffic on the da-m and emerceric,

spillways. The veetative cover still rc mires attention. 71iso noted

was the missing 10 inch water control gate.

Vehicular traffic on the dam tends to dairage the embankment slopes

and make these areas more susceptible to surface erosion. This in turn

increases the potential for slope failure. In order to insure the

integrity of the dam, future vehicular traffic should be prevented and

existing eroded areas backfilled with conpacted soil and

reseeded. Any areas to remain as access roads should be surfaced

to prevent erosion. The shallow erosional features described on the

downstream slope and along the abutment contacts should be

reseeded. The eroded area observed along the upstream slope near the

left abutment (Photo No. 7, Appendix II), should be backfilled with

coipacted soil prior to raising the lake to normal Pool level. Cbn-

struction debris present in the right emergency spillway should be

removed and the severly eroded lower section should be repaired in

attempt to prevent further erosion.

Uncontrolled growth encourages the development of deep rooted

vegetation. This type of growth can encourage piping within the

eiankment and undermine riprap protection. Also, excessive growth

inhibits effective visual inspections of the darn. The embankment, in-

cluding its crest, slopes and emergency spillwys should be mowed at

least once a year, but more preferably twice a year. No trees were

observed on the embankment. If small trees should appear, they should

be cut to the ground.

-16-



The continuous, wet or rarshy area observed along the downstream

slope is not believed to represent seep age through the dam because an

internal drainage system exists for this structure and particularly

since the lake level was 25 ft± below normral pool level at the time

of inspection. It is likely this area is the result of accumulated

surface runoff. It is reccrmnended that this area be observed in future

SCS inspections and during normal iaintenance operations to verify

that this zone does not represent seepage through the dam.

The outlet pipe and intake structure are in good structural con-

dition. The operating appurtenances are functionally good and the

missing 10 inch slide gate should be replaced. Although the 10 ft

wide berm was not noticeable at the unstream slope, it has probably been

covered with riprap. A staff cage should be installed to monitor

water levels.

3.2.2 Dowrstream Area: A breach in the Potor-ac Creek No. 1 Dam

during extrerre flooding would create a hazard to the downstream dwelling

along U. S. Route 1.

F!
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SECTION 4 - OPERATINAL PRDCEDL.RES

4.1 Procedures: The nrnmal storace pool is elevation 139.7

0.5 ft above the crest of the conrete principal spillway inlet. The

lake provides water supply, flood control storage and offers minimal

recreation. Water passes autoatically through the principal spillway

as the water level in the reservoir rises above the principal spillway

crest. Water ill also pass autoatically through the emergency spillay

when the water level in the reservoir reaches elevation 159.4. A 30

inch slide gate valve at the low point in the riser structure and three

10 inch slide gate va]ves are provided to drawdown the reservoir from

normal pool. A new raw water intake structure is under construction on

the right side of the reservoir approxiately 1000 ft upstream from the

dam. The raw water intake will drawoff water from the reservoir at a

rate required by the water treatment plant.

4.2 Maintenance of Dam and Appurtenances: .aintnance is the

responsibility of the owner. Maintenance consists of inspection,

debris renoval, mowing of vegetative cover, and repair. Maintenance

is not routinely performed.

4.3 Warning System: At the present time there is no warning

systen or evacuation plan for the dam.

4.4 Evaluation: The darn and appurtenances are in good operating

condition; however, maintenance of the darn appeared to be inadequate.

A routine maintenance program should be developed for this structure.

-18-



An emeraency operation and warTning plan should be developed. It is

reccrr)ened that a formal Erge-nzy proceaure -e prejzre and furn shed

to all operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Iho to notify, including pablic officials, in case

evacuation from the downstream area is necessary.

I
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SECTI Y. 5 - .. .CATA

5.1 Design: Potoac Creek Darn No. 1 was desined by the

Soil Conservation Service LSCS) as a Tulti-pa-roose darn anC ca.o' ete

hydrologic and haraulic data are available, includinc staige-di sc-_a-7e,

stage-sto-age, stage-ar-ea, inflow hyaro-grapn and f_--1xd routina data.

This structure is a Class "C" dam according to the SCS classification

net/nod.

5.2 Hvdrclocic Records: There are no records availahl e.

5.3 Flood Experience: According to Mr. Don Farmer (USDA, SCS), an

estimated Traximum pool elevation of 161 msl occurred in Jne 1972 during

Hurricane Acnes. This correspor.ds toa peak flowof approxi7ately 3152 CPS.

5.4 Flood Potentials: In accordance with the established quide-

lines, the spillway design flood is based on the estiiated "Probable

Maxir i r Flood" for the region (flood discharges that Tay be ex-ected

from the rcst severe co-bination of critical meteorologic and hydro-

logic conditions that are reasonably possible in the region), or frac-

tions thereof. The Probable ',axiyum Flood (Pu') and PMF hydrographs

were developed by the SCS method (Reference 4, A pendix VI). Precipi-

tation amounts for the flood hydrograph of the P!,' were

taken from U.S. Weather Bureau Information (.Reference 5, Appendix VI).

Appropriate adjustments for basin size and shape were accounted for.

These hydrographs were routed through the reservoir to determine maxi-

mrn pool elevations.

5.5 Reservoir Regulations: For routing purposes, the pool at

the beginning of flood was assumed to be at elevation 140 msl. Reser-

voir sta--st-,r;e da-,a and st ac-di,-:dc data wc':e dcteined fromtthe design report and verified for pool elevations up to 161.7 rsl.

Above pool elevation 161.7 msl stage-storage data was extrapolated

from the existing curves and stage-discharge data was corputed

for the non-overflow section along with extrapolation of stage-

discharge curves. Floods were routed through the reservoir



u, ng the prjiC2,ill spillwav d4sc. .rc- uc to a zjox s e t-.ova-

tion of 159.4 sl and a co7vEin-d prir z:ipai o&iJ C:<9zv discr.les

for pool elevations alove 159.4 rmq. -ool elevations alxve 167.1 rsl

were routed over the non overflow section of the dam.

5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood

hvdrographs through the reservoir as previously described. The results

for the flood conditions ( PMF and P1T) and shown in the following

Table 5.1.

TA3LE 5.1 RESERVOIR PER-tMANCE-N

Hydrograph

Normal
Flow PMF

Peak Flow, CFS

Inflow 30 23,589 47,177

Outflow 30 17,786 47,177

Maxirmn Pool Elevation 163.94 168.3

Ft, msl 139.7

Non-Overflow Section
(Elev 167.1 msl)
Depth of Flow, Ft - - 1.2

Duration, Hours - - 3.0

Velocity, fps 4.7

Emergency Spillway
(Elev 159.4 msl)
Depth of Flow, Ft 4.54 8.9

Duration, Hours _ 21.0 24.0

Velocity, fps * - 9.6 12.9

Tailwater El L-vation,
Ft, msl 73.5 99. 312

* Critical velocity at control section
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5.7 Rese-voir Lnptying Potential: A 30-nch , .te

at elevation 75.3 msl is carable of draining tIk rcs- r t m :.... a

outlet culverts. Assuming tI-hat the lake is at no-n-.l ijti c , n

(139.7 msl) and there is 30 cfs inflow, it would take approxhttely 16

days to lower the reservoir to elevation 76 msl. This is eoTuivalent to i

an approximate drawdown rate of 4.0 ft/day based on the hydraulic height

measured from normal pool to the invert of the drawdown pipe dividod

by the time to dewater the reservoir.

5.8 Evaluation: The U. S. Army, Corps of Engineers' guidelines

indicate the appropriate Spillway Design Flood (SDF) for an -itexnrodiate

size, significant hazard dam is the PMF to PMF. Because of the risk

involved, the PMF has been selected as the SDF. The spillway will

pass 80 percent of the PMF without overtopping the crest of the dam

(160 percent of the SDF).

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future developxment.

-22-



SECTIN 6 - DXM STABILITY

6.1 Foundation and Abutrrents: The dam is located along the

eastern edge of the Piedmont Physiographic Province of Virginia.

Higher elevations at the site are blanketed with a thin veneer of

Coastal Plain sediments, consisting of variable amounts of sand, silt,clay

and gravel. These sediments include the Patuxent and "Lafayette" (Appendix

VI, References 6 and 9) Formations, of Cretaceous to Pliocene Age. These

materials are underlain by residual sands and clays, which are derived

from the in-place weathering of underlying granite gneiss bedrock

(Precarbrian Age). Test borings indicate that the bedrock becores

less weathered with depth and that the granite gneiss grades into a

fresh gneissoid granite. The bedrock is generally jointed, fractured,

and foliated, hcwever, these structural features are less obvious

in unweathered rock. Available geologic maps of the area do not

indicate the presence of any faults in the site vicinity.

Subsurface data indicates the overburden materials possess low

to high natural permeabilities. Pressure tests resulted in low water

takes despite known jointing, foliation and fracturing of the bedrock.

It was concluded in the foundation report that the underlying un-

weathered rock would provide "a relatively inpervious base for the

dam and reservoir area."

Foundation materials in the valley floor were described in the

foundation report as "relatively incompressible except for the thin

clay layer over random sections in the valley." Total settletnt

of the crest along centerline of the enbankment was estimated to

-23-
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ranae from I to 2 ft. Tire rate of settlenent ccrlputations indicated

that 75% of the total settle-ent would occur during construction and

the rerraining settlerent was expected to extend over a period of 18

months. Based upon design data, a stable foundation is assumed for

this structure.

6.2 Embankment:

6.2.1 Materials: "As built" drawings show the dam as a

zoned structure. Zone I of the darn was constructed with clayey silt

to silt (ML), silty clay (CL) and clay (CH) materials. Zone II

was constructed with deccmposed gneiss, which probably classified

as SM to GA. Materials in both zones were to be cxmracted to 95%

of maximum dry density in accordance with ASTM Standard D-698

(Standard Proctor). Maximum lift thicknesses of 9 inches and maximn

rock sizes of 6 inches were specified.

6.2.2 Subdrains and Seepage: No special foundation treatrent

was required. In attempt to control seepage, a cutoff was constructed

into "reasonably sound rock" along centerline of the enbankment.

A chimney drain was included within the downstream portion of the dam

in order to lower the phreatic surface through the e-banlkrent.

Drainage pipes incorporated in a blanket filter were provided for

transmitting the collected water to the plunge pool. Pok fill was

also utilized at the toe of the dam. In attempt to prevent piping

around the principal spillway pipe, 12 anti-seep collars were included

upstream of the chimney drain. Details of the drainage system and

cutoff are provided on Plates No. 3, 5 and 6 of Appendix I. No
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sEpagewas observe, during the inspection, however, the lake was

approximately 25 ft below normal pool level. Both chimney drain

outlets were flowing at about 1 gpm at the time of the inspection.

6.2.3 Stability: The only information stated in the design report

concerning the stability analysis is that the embankrent section was

derived by an "approximate stability analysis" and was also "sign-

ificantly influenced by experience and judgenent" (page 10, Appendix TO .

It was also stated that "the eLbankrent has a minimum safety factor

of 1.3 based ona0 angle of 260 in the deccxnposed neiss section

(page 7, Appendix IV). Since the decomposed gneiss comprises the

downstream embanklTent we assxme the above factor of safety was de-

rived from a dowstrcam analysis and therefore represents steady

state seepage conditions. The only stability calculations made

available included computer printouts of analysis of upstream

slope conditions which did not correspond to the 3H:IV "as built

slope" and thus are not included herein.

The dam is 94 ft high and has a crest width of 26 ft. The base

width of the dam at the principal spillway is about 594 ft. The

upstream slope is 3H:IV with a 10 ft wide berm provided between

elevations 137.5 and 136.5 msl. The downstream slope is 3H:IV.

The dam is subjected to rapid drawdown as the approximate reservoir

drawdown rate of 4.0 ft per day exceeds the critical rate of 0.5 ft

per day for earth dams. The existing pool is approxim-itely 25 ft

below maximum control storage pool which is at the crest of the

principal spillway. Upon completion of the water treatment plant

the lake will return to normal pool level which is the maximun control

--5- -,



storage pool. The dam has experienced the maxinm control storage

pool with no apparent side effects.

According to the Recom-nded Guidelines for Safety Inspection of

Dams (Reference 1, Appendix VI). the recommended factor of safety for

steady seepage conditions is 1.5. Based upon the available data ob-

tained indicating the minimum factor of safety of 1.3, the embankment

slopes are considered inadequate.

6.2.4 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Rcoiriended Guidelines for Safety In-

spection of Dams, the dam is considered to have no hazard from earth-

quakes provided static stability conditions are satisfactory and con-

ventional safety margins exist.

6.3 Evaluation: An accurate check on the stability of this

structure cannot be made since there are no detailed calculations

available. The factor of safety for the embankment slops does not

meet the requiraeents recandied by U. S. Army Oorps of Engineers'

guidelines. Therefore, it is recomended that the cwner have a

qualified Professional Engineer with expertise in Geoteci-ical

Engineering perform a stability analysis in order to evaluate the

safety of the dam.

Since no undue settlcent, cracking, or sloughing was noted

at the time of inspection, it apcears that the am'iankent is adequate

for control storage with water at elevation 114 msl.

-26-
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IJ
SECTION 7 - ASSESSMNT/REF-DIAL WMEASURES

7.1 Dam Assessrrent: Sufficient engineering data is available for

assessing the dam except for stability. The visual inspection revealed

no findings that proved the dam to be unsound, however, it should be

emphasized that the inspection occurred at a time when the lake was

drawn down approximately 25 ft below normal pool level. A routine

maintenance program does not exist. Also, there is no energency

operation and warning plan. Overall, the dam was in good condition

at the time of inspection. U. S. Army, Corps of Engineers guidelines

indicate the appropriate Spillway Design Flocd (SDF) for this dam is

the PMF. The spillway will pass 80 percent of the PMF (160% of the SDF)

without overtopping the crest of the dam. The spillway is judged adequate.

Review of available stability data indicated the eban1mnt slopes do not

meet U. S. Army Corps of Engineers' guidelines.

7.2 RecmTmnded Remedial Measure: The following remedial measure

should be inplemented within one year of the date of this report. The

oAner should engage the services of qualified Professional Engineers with

. expertise in Geotechnical Engineering to perform necessary studies aid

design work.

7.2.1 Perform a subsurface investiaation and stability ana]vsjs

in order to evaluate the stability of the dam and modify as necessary.

7.3 Required Maintenance: It is reccnned that a rogular

maintenance operation program be etablished and docucented for future
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I

reference. A formal emergency procedure should be prepared and

furnished to all operating personnel. This should include how to

operate the dam during an emergency, and who to notify including

public officials, in case evacuation from the downstream area is

necessary. Also, the inspection revealed the following maintenance

items that should be scheduled by the owner during a regular

mainte-ance period within the next 12 ronths:

a) Vehicular traffic on the eTbankment and in the emergency

spillways should be prevented. Eroded areas caused by this traffic

should be backfilled with comacted soils and reseeded. Any areas

to remain as access roads should be surfaced to prevent erosion.

b) The eroded area present along the upstream slope of the dam

near the left abutment should be backfilled with compacted soil prior

to raising the lake back to normal pool level.

c) Construction debris present in the right emergency spillway

should be removed.

d) The severely eroded lower section of the riuht erenr_

Sspill_2y should be repaired in order to prevent further erosion

during usage.

e) The grass and weeds on the dam ernbkment and in theefrfiEcx

spillways should be cut at least once a year and preferably twice a

year. Maintenance is recornmended in the early surrmr and fall.

f) The shallow erosional features described on the danstream slope

and along abutment onntacts should be reseeded.
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g) The thin saturated area present on the do,nstrcxn slope

should be monitored during no=ral iraintenance operations, particuarly

once normal pool levels are reszred, in order to verify that this

condition is not related to seepage passing through the dam. If

increased saturation or flow should occur, a professional Geotechnical.

Engineer should be contacted to evaluate the problen and make

recirendatios for required corrective measures.

h) The missing 10 inch slide gate on the intake structure slould

be replaced.

i) A staff gage should be installed to monitor water levels.

I-9



APPENDIX I

YAPS AND DIWINGS
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APPENDIX II

PHOTOGRAPHS
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PHaO O . 1

DCW~NSTREAM FC OF DAM



PHOl No. 2

DOWSTEEM CHNNL

11-2



PHOD No. 3

LEFTr DEIOCY SPILMA

PHO1V No 4

RIGfT EDEPMCY SPILWAY (DaWTEAM SECTICN)

11-3



PIIO'1 NO. 5

MINT STRUC"IVI

PHaY1 NO. 6

COMET PIPE AND PLNG POOL

I



PHOTO0 No. 7

INTAKE STPUC'IUR AT UM~ POOL EIJEVATICIN DECEMBER 1979

PHOTO No. 8

DEG SPtmAY (RIGHT) JUNE 1972



A~PPENDIX III

FIELD OBSERVATIONS
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APPENDIX IV

DES IGN lrEPRT SUMMARY
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,_._.,:___., ;D FOUN,,DATION DESIG3N

An alvsis

(1) Th -,e total settlement of the crest from soil consolidation alonE the

centerline of the emba :r-ment, and conduit, 9 as been estimated in the range of one

foot to two feet.

(2) Time rate of settlement computations indicate, that seventy-five percent

of the total settlement will occur during the construztio. of the emban1-.ent. The

reai,%nz settlement is cxr,ected to extend over a period of eighteerm mor.ths.

(3) The e._r:o.ent has a ii safety factor of 1.3 ULsed on a e ang'-e

of 260 fn the decomposed gneiss section.

It is estimated that the cuantitv of seep:aze is -2 x 10-5 ft. 3/sec.

is. is based o. a per-. it-; factor of 1 x 30.5 o./sec. wit. the water surface

at elevation l40. Freatic surfaces will not have sufficient time to develov

at hi-er water sarface elevations.

(W) Borrow sources are indicated by the borings and test r.its excavated

in the borrow area and e:ergency spillway. The types of borrow materials and

approximate available quantities are estimated as follows:

a. Clay soils - 300,000 Cubic Yards

b. Decomposed gneiss - 83,000 Cubic Yards

c. Rock - 20,000 Cubic Yards. it should be wasted as indicated on the

drawings and shaped to provide protection of the down stream slopes.

(2) No special foundation treatment is reco::.ended. A cutoff, dc.wn to

reasonably sound rock should adequately stop the seepage. T"he foundation

materials in the valley floor are relatively incompressible except for the

IV-7 -- 4
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thin c-ay Thy;er o-;ez-randon s _ctiorns of the val';ey. Th-e b~dr dg~e ~

trnat lie under tlhe clay ma-ntle are dense and ppres ent no slce fzt a7 lit y 1rcoleM.

Most of the deccnposed E~neiss under the fc'andatior cn the btes

will be removed by the cutoff trench excavation and t.here is no nee -d fo co- lete

removal of this material based on slope stability calculations for the decc,-),

posed gneiss section of the dam.

It is recozended that the rock in the cutoff be inspected after

excavation -.c deter~in _ t so-,ndroes s. Some dental concret'inr =ay be needed.

The princi -al s-,filwav con4dut should be YIaced or. first class con-

crete cradae. This cradle soiSex-.end into rock wh'-re - osc-bie.

(3) 'No limitation. is reure n the rate of e X tcon-.Struction. The

clay' soils should be compacted at a water content of two: tser cent h-_;her th.an

onti=um, and obtairn a mnu densi.ty of n~inet\--five -,sr cent of ~ir rc

to--. 1_e decoz-pose d gneiss shou-Id be cor:-ac ted at c;,tim.im water co ntent to reach

at 2 east nie\-iecerc:nt of Standa rd Froctor de:.Sdty or it's e .iv&2en-.

Stzarcinzrg at the u; stream s:',thf racezLet c tri2 fo-r a zcn ed

embankzent shoald be as f-ollows: Rock and rip rap) protecti on -ver a fi I ttcr led

where indicated, follow:ed by the iorvuszone of caz. :o the -;cr- on

of the embankment. Next is t"he ch'imney drain and th--e dow. nstrtbm zcone CA' C~rcom-

posed gneiss.

M1k The :a etd _sirA should have slones of c:'ie, vr clt~t~'e

C' A 7 n al . Sta~tilitv considerations do not recuire *Lerms. An alloCwance of two

f-et of ove-rtuild sh~ould lie ra'ie for tieetof the cre.:6

*(5) 'Aie ch-z ey drain on the dz-Lr stretm. sf-de of t'e cbaret :!Lz~i;d lie

at least 5 feet wide based on calcu-ations of seelae quant~ities. Mhe atra

inr the drain chimrney should have a ptir.:-cability of at least 1.37 x 10- 3 :%'sec.
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Company should be suitable. it will be =,ore tl.an adequate if the fines are

washed out. The chi-ney drain should include drainage :ies to carry out the

seepage water rapidly.

PRELIMINARY DEIGN SUI.2ARY

(1) The dam is to be situated in a V shaped valley, characteristic of the

Eastern Piedmont Province. The structure as presently planned is to consist of

an earth fill dam approximately one hundred feet high above the existing streamz

flow line. The embankment will impound the run-off for a thirty-three square

mile water-shed drainage area with an intended pool elevation of 140. 7he erbank-

ment and foundation design was initia by an ex~loratcr -y progran consisting of

auger borings, rock corings and test pit excavations. A geological investigation

exa mined rock outcro:nr over the d5.- site -roner and witin the reservoir area.

The results of the field ir4.estlgatior indicated that the site has a

reatively thir. m.antle of overburden soils consisting of sand silt and clay ix-

' -ar_, underlain by rock consisting of decompcosed gneiss followed bN. more res:s-

tant sound gneiss rock. The dam foundation must be cleared of all overburden

soils, decomposed and weathered gneiss. The required depths of stri-ping in the

emergency spillway is expected to penetrate sound gneiss and provide some rip

rap. The recommended da= structure can consist of either a zoned or homogeneous

e-7_.akment. The clay type soils removed from under the dam and the e=.trgVncy

spillway, can be used for the impervious upstream portion of a zoned e-a:'ent

or for an entire homogeneous embemk.zent. Decomposed gneiss can be used for the

d:-*'nstream portion of a z:ned ed nk-.ent. The c::.ankment nateri!,s should be

carefally controlled and compacted Ln place to a density, no less than ninety-

five percent of Standard Proctor density. Tension cracking due to differential

(
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E u_ Cle given to rrctect~on of the cne on three slopez cf the e.bani-ent

rl ra::, over a filter bl.....ct. A five foot wIde ch::.ne' drain shouId L,- I

in th. d.nstrean portion of the fill to collect seepage and eliminate icre

water pressure in the foundation.

An alternate ezergency spillway design was considered -.;ere in a

single spillway was proposed on the southside consisting of a wldth of 630 feet

us te-zrcvi -ion of twc strlitter d kes. On c'p, -"t on o t-e r

desirns, subsequent cmputation revealed an exceszIve jr Dnt of &aIeriai wcuid

have to be wasted, theref-re, the alternate T_!an -.:as L'a-no'ed.

(2) The e"&.zent section in ad&dition tc bein er Fy a, airc:-te

stalil 1 anlsi was sg zant ly i.*nl nf uenced bv c:. er ence and judcennt.

Da.a uzed in the de-In included the rcsu- cf -Z .iel. iervezt-*at on

and p=7i.g tests. Additional data was obtained fret z e =ratlor: test results.

_e-,e tests inel&xed triaxial -I-- s-icn tests, consz._c~tr. tests, tests for

S"iI i:..ie t.rzierties, ater-er.... is-t :-ain size 5:--'r:.v--on c'urves, cc -:a

t on curves, Los Angeles abrasion tests and lerneabilitv tests.

(3) Design criteria for the i..ervious section cf the embarkinent, requires

sufficient plasticity in the clay material, to inhibit the development of crack!s,

resulting from differential settlement. The cc..acticn water content of the

clay soils has therefore been recc:-,ened at two p ercent greater than theo

water content. Compacted densities are to be no less than ninety-five percent of

Standard Proctor density. Borrow materials for the i-.pervious zone were selected

on the basis of having a p -reability coefficient less than 1.0 x 10 -5 centi-

meters per second.

The following design criteria are considered conservative, and were

used as a Eullde but not s,cif'ed In the rc-lectic.n of .-.%terJAls for the drains

IV-10 . 4
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. ... - -t, Cp1rct" the .....

The r-a-" on c_,._e of t.,ie fiIter or drir. materi .e has rtly the

same siaje a: the CraatioL curve of the protected sc .

The filter and drain material were required to have no more than five

,ercent fines, rassin th- .nu:er two hundred sieve, with the fines letn-

cchez:cnlezs.

( ) e rlternate -'ef.gn to the zoned e-.an.enz, is a hDz.vogeneous elbarnk-

c-risin ccmacted cay soils far the uas're d:z and dvntrea_- secticns or

each side of the vertical chinney drain. Consideration of -the zo:ed ez.b'arlent

waz influen:ed by-' ,,'.u utilizatfcn of ava-fi/ale i.. .. ial. it is believed

that. .... auantitiez of dece e_: w:- i'e =ade £vabie fro-m

the e..2-.-atns. This material fcr.=iLn the dcvxrstrcL_- section of th e :..-t,

rra~~~~~c ae cifcl tot e L nd L:C:Tact E:cs''ie Syrt~e e.~

sized that are difficult to breakdown. In addition, the de-c7posed gneiss wi

be more subject to cracking fromi differential sett "ents than the plastic

soils. Dow--stre-m of the chi=nney drain, the results of cracking n-ay be less sig-

nificamnt, althcuch some loss in slope stability may occur.

(5) The catwalk norimally provided to the principal spillway is not recom-

=ended in this instance, in view of its intermittent use, and the excessive length

of approximately 200 f.t. required for its construction. In addition, it is felt

te cost of the excessive .e of t-e . -.- pc- nE -- ers a:r . " wit. h the ba ance

of the structure are not eccnomically justified. In lieu thereof, an exterior

ladder will be provided for access, at si:.2h time as the pool is below nor.nl

I ev el.
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~Z-4;- Cc ur -.Lr~ T, E- f. 77. En7nr er deto '~ ~~~ cf

z~A::.2r-en ecros-ect c~l '.rv*-.z cf the d:.-.tra z prti ocn cf the creek~ .Iv

1-etweer. Ct 2L"*OO (ce-.te-rline of the da nd S'ta 27C>'-Do were cz=mcuct ed, and are

arnLl -:ez were =ac-e to L.-pro):Iz-ate the fic-w charac-.eristics of the stream.

-- e :netho of aalvsis used "wzs, an ap:zrox-te one, us-ig V. =-inzs

Fornul'a, and th e t rial1 and error cethod to determine -water de.pth. it was fcurjd,

th-e dcn'th of water in the creek at the di-schIr.ez, side of the stiiiir-i bas-Zir.

cud aprx.aeC -"-t t the -:.e of r,-izu *iway d s charge.

1ti S ev I ce-,,-, f rcm th z -., c da -a , thaEt- a c -n' r EI 2e E~ -,z, . of re-

rot: z r -- r.::g , in c dni a , eat~ ea. o cf rock cx a-.-ator~n -ill be ne ss r. tc

eat ibaer-aceof the caitc~t
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APPENDIX V

PRETIWS INSPECTIcM REPORT'S



OPRA T 0 N AND MAI-, 1 7E N CE AN&t-,ECT:ON EPORT

Watershed: Abel Lake Date: due20, 1979

Inspected by: R. E. Sotzing - Stafford Sanitary District, 10'ayne Brooks-
Russell & Axon, Cean Jones - Tri-Ccunty SWCD, Jim Blodgett
and Don Farmer - Soil Conservation Service.

1. As in the past, most of the erosion on this site can be attributed to
the excessive amount of vehicular traffic. The access rcad is deeply
rutted and should be regraded. Trails still exist in the Kerrency
spillway and across the darn. And although 4-wheel activity seems to
have subsided on the downstream face of the darr, syne ruts still exist.

it was felt by all those present that this v -Crdalismr would be reduced
once construiction begins on the water treat-cont plant. During that
perod, the above exposed areas will be resc-eced to provide etgetative
protection.

2. In general, the vegetation is in good shape. however, it was recom-
mended that a soils test be tLaken so that maintenance lime and ferti-
lizer could be applied. It was also suggested that ocoasicnal mowing
would not only control weeds but would stimulate addition~al growth of
the Sericea and fescue.

3. No woody vecetation was noted.

4. The principal spillway and foundation drains appeared to te operating
prcperly. As previou 'ly nctec, the ten-inch %ater Izontrcoi gate is
mi ss ing.

V-1



0:&MA 71ONS A! 1-- A NT EN:!CE IN S' CT ON RU -R T

watershed: Pcomac Creek, Site #I Cate: June 14, 1978

inspected by: Albert Jefferies-Russell & Axon, Bob Wilkins-Stafford
County Sanitary District, Jean Jones-Director, Tri-
County SWCD, Jim Blodgett-Area Engineer and Don Farmer-
District Conservationist of the Soil Conservation Service.

1. Tne erosion problems on this site can be attributed to heavy vehicular
traffic this area receives. The access road is rutted and eroded in
several places and requires some repair. As mentioned, in past in-
spections, the top of the darn and spillway are still being abused as
a roadway. These denuded areas are subject to erosion and could
cause serious and expensive damage to the structure should water
flow tnrouor the emergency spillway. In addition to the 'established'
trails, a-wheel drive vehicles have begun climbing the downstream
face of tne dam. Such activity is very detrimer:tal to the stability
of the structure.

2. The vegetative cover is in fair shape, but it shows signs of needing
additional fertilizer and lime. These nutrients should be applied
basec on the recorimendations of current soil tests and applied in
the fall. To pro-ote a more vigorous stand of vegetation, this
area should also be mowed occasionally.

3. There was no evidence of any woody plants growing on or near the
fT.bnakment. Trees are growing in the mouth of the emergency spillway
and should be removed as soon as possible.

4. The principal spillway and the foundation drains appeared to be operat-
ing properly. As previously noted, the ten-inch water control gate is
missing.

Although this ,tructure is ir reasonably good shape it has been subject to
much vat.-alism. All the gates or Iarriers have been either cut down or
knockec uver. It also apoear,, that this site is becoming more attractive
to people with 4-wheel drive vehicles

V-2
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The County of Stafford is re ,or.sible for the proper operation and main-
tenance of this structure.

As part of the operation and maintenance, visual inspections will be made
annually and after major storms. These inspections will include repre-
sentatives of Stafford County, Tri-County Soil and Water Conservation District
and the Soil Conservation Service. A report will be frepared after each of
these inspections to document the groups findings, as well as, determining
the type of maintenance required. A follow-up report will also be pre-
pared showing the status of any required maintenance.

To sustain a vigorous stand of vecetation on the damn and spillway, the fol-
loinrc maintenance should be performed"

A. LIP;[, .',5 FERTILIZER - Lime and fertilizer should be applied based
on recent soils test. Generally, liming ard fertilizing should be
,-one every 2-3 Years.

A.rV!y li!,e and fertilizer between Auqust 15 - October 1.
B . 'A N' - frOS i o os flyw 4

1O,~JG - if possible to do safely mow the Sericea Lesoedeza every
2- years in July 17 - August 15. However, it is riot essential
that the steen areas be -:iowed.

Do not r,ow helow 4 inches.
.BR ...'TROL - All woozyveetation, trees, shrubs, etc. should
b ao. ts
be rc!.xved as soon as possible.

", S ",,A.,- All ,cbr k.4s r .o 'eEr :'cited b, flows
thrM nh the ei.,ergency spillway should or re,,ovec.

- . -.,F - --wreel .rive cther vehicles s1VtJ,,. not be perrnittea
or: thi., si-e excep: to r;e r nr ncessary :ait tc. are.
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