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\2o . Abstract
‘
~~~ursuant to Public Law 92—367 , Phase I Inspection Reports are prepared

under guidance contained in the recotanended guidelines for safety
inspection of dams , published by the Office of Chief of Engineers ,
Washington , D. C. 2031k. The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human

S life or property . The assessment of the general conditions of the dam
is based upon available data and visual inspections. Detailed

S 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 identiry any need for such studies.—

Based upon1the field conditions at the t ime of the field inspection
and all ai~~ilable engineering data , the Phase I report addresses the

• hydrauliq’ hydrologlá, geologic , geot~chnio , and structural aspects of
the dam./ The englnóering techniques employed give a reasonably
acourat~ assessment of the conditions of the dam. It should be
realized that oer~ain engineering aspects cannot be fully analyzed

S 

during a Phase I’inspecti on . Assessment and remedial measures in the
report include the requirements of additiona l 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
inspecti on report and an assessment including required remedial
measures.
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PREFACH
0

This report is prepared under guidance contained in the
Recoeeended Guidelines for Safety Inspect ion of Dams , for Phase I
Investigations. Copies of these guidelines may be obtained from the
Off ice of the Chief of Engineer, Wash ington , D.C. 20314. The purpose
of a Phase I investigation is to identify exped itiously those dams
which may pose hazards to human life or property. The assessment of
the genral condition of the dam is based up on available data and
visua l inspections. Detailed investigation, and analyses involving
topographic sapping, subsurface investigations testing and detailed
compu tational evaluations are beyond the scope of a Phase I
invsstigat ion , however, the investigation is intended to identify any
need for such studies .

In reviewing th is report , it should be realized that the reported
cond ition 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, wh ile improving the stability and safety of

• the dam, removes the normal load on the structure and may obscure
certain conditions which migh t 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 external 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 some point in the future . Only through continued care

• and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
guidelines, the sp illway design fl ood is based on the estimated

S “Probable Max imum Flood” for the region (flood discharge, that may be
• expected from the most severe combination of critical meteorologic and

hydrologic conditions that are reasonably possible in the region) or• f ractions thereof. Because of the magnitude and rarity of such a
storm event , a finding that a spillway will not pass the design flood
should not be interpreted as necessarily posing a highly inadequate
cond ition. The design flood p rovides a measure of relative spiliway
capacity and serves as an aide in determining the need for more
deta iled hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

i
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PEASE I REPORT
NATIONAL DAN SAFETY PROGRAM

S Name of Dam: Falli ng Creek Filtration Plant
State: Virginia
County: Chesterfield
Coordinates: 3718.1 7950.2

• Stream: Falling Creek
S Date of Inspection: 1 November 1978

• Falli ng Creek Filtration Plant Dam is a 207—foot long and 30—foot
high concre te buttressed dais, sited three miles upstream of the
Richmond—Petersburg Turnp ike ( 1—95) . This dam was construc ted in 1952
and raised to elevation 100.0 ( top of dam) in 1956 . Plans were found
for both the initial construction and the additions . A set of design
notes, done in 1956 , contain a check of the original dam and a design
of the addition. An independent Phase I inspection was performed by

S .1. K. T iiamons & Associates, Inc., in March 1978, at the owners
request. The Tiimnons Report is used as a basis for much of this

S report.

During the visual inspection, and additional seep was discovered
which the T imsons Report does not refer to. The concrete ap i llway ,
slabs, buttress and joints were found to be in same condition as
during the Mar ch 1978 inspection.

The 1/2 P.M.F.,  which is considered the appropriate spillway
design flood , will reach elevation 106.5 , or 6.5 feet above the top of
the dam. The spillway is only capable of passing 21% of this flow.
Since the dam is an intermediate—size, sign ificant—hazard structure ,
the spillway is considered inadequate.

The stability analysis performed in 1956 indicates the dam was
designed for a water level of elevation 95.0, or, normal flow
conditions. Since the appropriate design flow (1/2 P. N. F.) will
exceed this elevation by at least 8 f eet , further analysis should be
performed by a professional engineer at the owners expense to verify
the structural stability.

1 
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In addition to the above recomeendatio n, the owner should
imeediate ly implement the following:

1. The remedial treatment as outlined in the J. K. Tiamons Report.

2. A plan of preventive maintenance for the sluice gates, lifting
mechanism, and the valves. 5

3. The seeps identified in the visual inspection of this report
and and those identified in the .3. K. Timsons Report should be
monitored and treated as specified in the .3. K. Tiamons report .

1 Submitted By: Approved: Original olgned. by2~ 
S

• Original signed by
JAMES A. WALSK Dou~1as L. Ra llen ~JAN~~ A. WALSH , P.E. DOIX LAS L. gAT.T.~k

S Chief , Design Branch Colonel , Corps of Engineers S

District Engineer

Recomsended B : Date: FEB ~.. ~919
Orig?~al signed by.
ZANE U.. GOODNIX

Z ANG N. GOODWIN, P.1.
Chief , Engineeri ng Division
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SECTION 1

PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92—36 7 , 8 August 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
national program of safety .nspections of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
supervising the inspection of dams in the Comeonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduc t a Phase I
inspection according to the Recoimnended Guidelines for Safety
Inspection of Dams (Appendix VU, Rih ence 4) . The main
responsibility is to expeditiously identif y those dams which may be a
potential hazard to human life or property.

1.2 Project Desciption:

1.2.1. Dam and A~purtendances: Falling Creek Filtation Plant Dam
is a 207—foot long and 30—foot hi gh (from steamb ed to top of
non—overflow section, d cv. 100.0) concrete buttressed dam. The
buttresses are typically 17 feet 6 inches on centers, taper in cross
section and founded on rock. A concrete slab of varying cross section
rests on top of the buttresses and is iic lined 45 degrees with the

S high point on the downstream side. (see photos, Appendix II). A
concrete retaining wall separates the right abutaent, composed of a
37—foo t long earthen embankment with a concrete core , from the
concrete portion of the dam.

The crest of the 155—foot long spilivay is set at d cv. 95.0
(m .s .l .) .  The uncontrolled spillway permits water to fall freely over
the dam. Two 7—foot high by 16—foot wide steel sluce gates, top set
at elev. 95.0, can be used to lower the reservoir to elevation 88.0.
Lifting devices for the gates are supported on a high catwalk at d cv.
107.0 over top the gates. The high catwalk is accessed from the left
abutaent across a lover catwalk set at clew . 100.

Water is drawn from the reservoir through a 16—inch diameter pipe
( invert d cv. 88.0) which connects to a 14 inch diameter supply pipe.
A 24—inch drawdown pipe , designed to drain the reservoir , has never
been used and assumed inoperable.

1.2.2 Location: Falling Creek Filtation Plant Dam is located on
Falling Cre~~~~ roximately 3 miles upstream of the Richmond—Petersburg Turnpike (1—95).

1.2.3. Size Classification: The dam is classified as an
“intersediat&’ size structure based on storage potential (1511
acre—ft) and height (30 feet) .

3
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1.2.4. Hazard Classification: The dam is located upstream of a 

S

Fil tation Plant and is given a “àignificant” hazard classification i~.
accordance with guidelines contained in Section 2.1.2 of Reference 4 ,
Appendix VI. The hazard classifications used to categorize dams are a
function of location only and has nothing to do with its stability or
p robability of failure .

• 1.2.5. Ownership: Chesterfield County, Va.

• 1.2.6. Purpose: Water Supply

1.2.7. Desigu and Construction HistorT: The dam was initially
designed and constructed inT952 to elevation 93.0 (spillway clew. ~~~~

.
‘

.

The original designer was Perrow and Brockeobrough and the contractor
was Thorington Construction Company. A 1956 addition, designed by R.
Kenneth Weeks, Enginnere, and constructed by English Construction S

Company , raised the dam to its present elevation of 100.0.

1.2.8. Normal Operational Procedures: Operation of the dam is
automatic. The spiliway does not require the use of the sluce gates
and water rising above the crest of the spillway falls to the
streamb ed below.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The dam controls a drainage area of 53.24
square miles.

1.3.2 Discharge at Dam Site:

Max imum known flood since construction of dam — 5010 cfs in
Sep tember 1960. Maximum flood of record — 7 ,270 cfs in July 1945 .
(gage 400 feet downstream).

Ungated spillway
Pool level at top of dam, clew 100.0 . . . . 5 ,571 c . f .s .

Gated spiliway
Pool level at crest of ungated sp iliway ,
clew. 95.0 1,919 c . f .s.

H
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1.3.3 Dam and Reservoir Data: Pertinent data on the r” and

- 
reservoir are showr in the following table :

Table 1.1 DAN AND RESERVOIR DATA

Reservoir
Elevation Capacity

feet Area Acre Watershed Length
Item m.s.l. acres feet Inches miles

S 

Top of dam 100 144.6 1511 .53 3.3

Ungated spillway crest 95 91.8 920 .32 2.7

Gated spillway crest 88 59.6 390 .14 2.0

Streambed 68+ — — — —
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~~CTION 2

!NGIN~~RING DATA

2.1 Design: Design drawings an both the origina l and the 1956
addition are on file with the owner, Chester field County, Department
of Utilities. The plans include all necessary details to construc t
the dam. The 1956 drawings are marked “as—builts.” (see appendix
I). A set of structural design notes, for the 1956 addition, ware
found in the Engineers files. The notes contain a check of the
orignal dam and a design of the addition . A full discussion of the
notes appears in Section 6 — Dam Stability.

2.2. Construction: In addition to “as—bu ilt” plans, several
concrete cylinder tests were found for the 1956 addition . The tests
indicate the concrete used in the dam was wall above 3,000 P.S.I.
concrete. (See Appendix V)

2.3. Independent Phase I R~port: In March 1978, the consulting
fi rms of .3. K. timsons & Associates, Inc. and Schnabel Engineering,

• Aseoc . performed a Phase I inspection at the request of the owner.
S The inspection, conduc ted in accordance with Corps of Engineers

criteria for Phase I inspections, contains three major concerns
regarding the safety of the dam; deterioration of joint sealant,

S 
deterioration of ~oncrete buttress shelves and potential overflow onto the emb ankment during a hundred year storm. The owner plans to
implement all remedial measures presented in the report .

2.4. Evaluation: The two sets of existing plans adequately
describe the dam in detail. Evaluation of the design notes appears in
Section 6. The March 1978, Phase I report is adequate and the general
assessment and reconinendations appear sufficient to correct the
deficiencies reported.

6
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S SECTION 3

VISUAL INSPECTION

3.1 Foundation, Embankment, and Abutments:

The visual inspection of the foundation conditions was obscured by
local ponding and debris. The findings out lined in the S. K. Ti ons
& Assoc iates , Inc . March 1978 report ware used as a guideline. The
Corps was unable to locate the 4 seeps outlined in Section B,
Geotechnical, Field Inspection. Possible reasons for missing the

• seeps are outlined in Appendix III , Field Observations, Concrete Dam,
Foundations . However, an additional foundation seep was located at
the downstream base of Buttress 6 and noted on Plate 3.

Large quantities of iron bac teria ware found in local ponding
underneath the spillway. The significance and origin of the bac teria
is unc lear .

The embankment and abu tments showed no signs of crack ing,
movements, sloughing, or erosion. However , the right embankment was
vegetated with several coniferous and deciduous trees.

3.2 Concrete Spillv~y, Slab,~ Buttresses and Joints: The visual
inspection of the concrete portion of the dam was hindered by dense
vegetation along the non—ov er fl ow sections and water flowing down the
face of the dam. The .J. K. Tinnnons & Associates, Inc., March 1978
report was again used as a guideline. Very few cracks were observed
in the underside of the slabs or buttresses. The concrete appeared in
good condition. Seepage and deterioration around the slab seats on
the buttresses were very noticable. Joints and joint sealent ware
almost non observable.

3.3 Evaluation: The visual inspection of the foundation revealed
S two significant conditions that warrant attention. First, the

previously identified seeps, and second , the additional seep. These
seeps should be mark ed in the field for easy identification. They
should also be monitored and treated as specified in the Tininons
report. Also, the origin and significance of the iron bacteria should

S be determined .

A less significant condition is the vegetation on the right
emb ankment . ft is not recoimnended that the trees be cut because of
their extensive growth. It is suspected that killing the trees would
c s e  decay and encourage piping.

The visual inspection confirm ed the findings of the J. K. Timsons
Phase I report concerning concrete portions of the structure . The
remedial measures given in the report for these findings should be
implemented.

7
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SECTION 4

OPERATIONAL PROCEDURES

4.1. Procedures and Maintenance: Operating procedures are handled
as the need arises. Debris removal is accomplished irrregularly. The
sluice gates and lifting mechanism have only been operated two or
three t imes , the latest operati on of the gates being in March 1978 for
the independent Phase I report. At that time, only one of the gates
was ra ised and closed. The 16—inch water supply and 24- inch drawdown
valves remain in one position and are never operated. The valve
operator is missing f rom the 24—inch valve.

4.2. Warning Systems: No warning system is maintained by
Chester field County.

4.3. Evaluation: The dam does not require an elaborate
operational and maintenance procedure. However, a plan of preventive
maintenance for the sluice gates, lifting mechanism, and the valves
should be developed and followed.

8

I

- - - . —--—- .. - - - -5..~~~~~~~~~~~~ 5 - - - - 5 . - - - — —- . 5 - — - -— .  • ---- —-------- -~~~~~~~~ - -5.-- ----



— S~~~ _~~~~~~~~~~ _ _  : — ~~~—~~~ -
. :. ~_-. S -~~~~~~ -5-5 ~~~~~~~~~~~~~~~~~~~~~

I .

SECTION 5

RYI3RAULIC/HYDROLOCIC DESIGN

5.1 Design: There are no original hydraulic or hydrologic design
data available for the Falling Creek Filtration Plant Dam.

5.2 Hydrologic Records: Reservoir pool elevations are recorded
once a month by personnel f rom the Falling Creek Fil tration Plant, but
not maintained at the plant. The U.S. Geological Survey has
maintained flow records approximately 5 miles upstream of the dan on
Falling Creek (drainage area 32.8 square miles) since August 1955.
Another gage was located app roximately 400 feet downstream of the dam
between 1943 and 1964 (drainage area 54 square miles). Peak
discharges recorded at these gages are shown in the following table :

TABLE 5.1
FALLING CREEK FLOOD RECORD 1/

GAGE DRAINAGE AREA SQ.MI . PERIOD OF RECORD

Near Chesterfield 32.8 1955 — Present
Near Drevrys Bluff 54.0 1942 — 1964

Chesterfield Drewrys Bluff
Date of Flood Peak Discharges c.f.s.

18 Jul 1945 — 7270
13 Aug 1955 — 3100
18 Aug 1955 2000 4700
12 Sep 1960 2500 5010
21 Oct 1961 1500 2780
6 Jan 1962 1450 2800
23 Jul 1969 1200 —
14 Jul 1975 1600 —

1/ Includes all recorded floods over 1000 cfs at Chesterfield and
!000 cfs at Drewry s Bluff gages.

5.3 Flood Experience: The max imum pool level sited by plant
• personnel was approximate ly at elevation 96.5+ or 3.5 feet below the

5 top of dam. Calculations indicated the peak discharge of 5010 cfs of
12 Sep temb er 1960 would have caused a rise to within one foot of the
top of dam. No records or visual sighting s show that the dam has been
overtopped.

9
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5.4 Flood Potential: The Probable Maximum Flood (PMF), 1/2 PI’*, and
100—year flood were developed and routed through the reservoir by use of
the HEC—1DB computer program (Reference 1, Appendix VI) and appropriate
unit hydrograph, precipitation, and storage -outflow data. Clark’s Tc
and ft coefficients for the local drainage area were estimated from basin
characteristics and actual rainfall and flood hydrograph records. The
rainfall applied to the developed unit hydrograph was obtained from U. S.
Weather Bureau Publications (Reference 2 and 3, Appendix VI). Losses ware
estimated at an initial loss of 0.80 inch and a constant loss thereafter
of 0.05 inch/hour.

5.5 Reservoir Regulation: Releases through a 14—inch pipe supplies
water to the Falling Creek Filtration Plant, which provides water to the
County of Chesterfield. Under normal streamflow conditions, the reservoir
pool level is approximately elevation 95. Excess streamfiows are
automatically passed over the ungated spillway. Two gates can be raised
to lower the pool to elevation 88.0.

A storage curve was developed for the reservoir from known storage values,
then extended above the top of dam by use of U. S. Geological Survey
Quadrangle Maps. A rating curve with the gated spillway closed was
developed for the ungated spiliway and non—overflow section of the dam.
For pool elevations above top of dam (elevation 100.0), the gates, when
lifted , allow less flow to pass downstream . In routing hydrographs
through the reservoir, -it was assumed that the initial pool level was at
the crest of the ungated spilivay. Flow through the 14—inch water supply
pipe was not considered in the routing. A tailwater rating curve was
developed using a cross section of the channel ininediately downstream of
the dam.

5.6 Overtopping Potential: The probable rise of the reservoir and
other pertinent information on reservoir per f ormance is shown in the
following table:

Table 5.2 RESERVOIR PEEPORM&N~E

Hydrograph
One Per—

Normal Cent 1/ ½ PMF P1* 2/
Item Flow

Peak flow, c.f.s .
Inflow 53 14,189 26,252 52,517
Outfl ow 53 14,354 26,205 52,286

Max. clew., ft. msl — 103.1 106.5 112.1

Jjnga ted Spiliway (El 95)
Depth of flow, ft. — 8.1 11.5 17.1
Duration , hours — 65 108 111
Velocity, f.p.s. — 9.4 11.2 13.6
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Non—overflow sec tion (El 100)
Dep th of flow, f t .  — 3.1 6.5 12.1
Durat ion, hours — 15 21 30
Velocity, f.p.s. — 4.7 6.8 9.2

Ta ilwater elevation,
f t  m. s.l. 68.5+ 91 96.5 107.5

11 The one percent exceedence frequency flood has one chance in 100 of
eing exceeded in any given year.

2/ The Probable Maximum Flood is an estimate of flood discharges that may
Ve expected from the most severe combination of critical meteorologic and

S hydrologic conditions that are reasonably possible in the region.

5.7 Reservoir Emptying Potenial: The 24—inch gated outlet at
elevation 70.0 , if operable , is available for devatering the reservoir.
The gated ep iliway may be opened to lower the reservoir pool to elevation
88 .0 . With the reservoir pool at the crest of the ungated spillway , it
would take 13 hours to lower the reservoir pool to the gated spillway
crest (gates opened) and 8 days to lower reservoir pool to approximately
elevation 82. An average flow of 53 cfs into the reservoir is assumed
from 53 square miles of drainage area above the dam. Equilibrium , inflow
equals outflow, will occur at elevation 80+.

5.8 Evaluation: This dam is given “intermediate” size and
“significant” hazard classifications in which guidelines (appendix Vii,
reference 4) recomsended a spillway design flood of 1/2 pmf to pmf as
being appropriate. it is considered that a spillvay design flood of 1/2
pmf is more clearly related to the risk involved in this project and is
therefore selected as the spillway design flood.

The spillway will pass only 21% of the recomsended spiliway design
flood. The reservoir will rise 3.1 and 6.5 feet above the top of the dam
in the one percent exceedence frequency flood and the reconinended spillway

S design flood , respectfully.

The effec t of future development on the hydrology is not reflected in
conc lusions presented herein.
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SECTION 6

DAM StABILITY

6.1 Stability Analysis: A stability analysis perfor med during
the time of the l~ 56 addition indicates the concrete portions of the
dam are designed for a water level of clew . 95.0, spillway crest.
Hydrology calculations give the 100—year flood at clew. 103+. The
ta ilwater at the time of the 100—year flood has been calculated by the
Corps of Engineers to be clew. 91. The left non—overflow section was
designed for a maximum depth of water six feet below the top of dam
(see sheet IV— l , Appendix IV) . This gives a max imum design head at
elevation 91.0 of three feet. The 100—year storm produces a design
head at this elevation of app rox ima tely 12 feet. Similaril y, the
design notes use a seven—foot head to desi gn the sp iliway slabs under

S the sluice gates (see sheet IV—l3, Appendix IV). The 100—year storm
produces a design head of twelve feet.

6.2 Foundation, Embankment, and Abutments: The Geotechnical
section prepared by Schnabel Engineering Associates and presented in

S 
the T inunons report covers the foundation, embankment, and abutments.
The repor t covers the regional geology , review of available design
data, results of the March 1978 inspection and potential erosion due
to overtopping. The repor t is on file with the owner.

6.3 Evaluation: The examples of rather large descrepancies in
the concrete design indicate further analysis should be performed by
the owner to determine the structural integrety of the dam.

12
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SECTION 7

ASSESSMENT /REMEDIAL MEASURE

7.1 Dam Assesment: With the exception of de ficiencies outlined
in the J. K. T iixions & Associates , Inc . report , the dam, from a v isua l
aspect, appears to be in good condition . The structura l design notes
do not appear to account for flood conditions in the design.

Based on hydrology calculations, the spillway is capable of
passing 21% of the 1/2 P.M. ?., the reconinended spi liway design flood
appropriate to this dam. Therefore , the spiliway is rated inadequate .

The spillway will pass only 21% of the recommended spillway design
flood. The reservoir will rise 3.1 and 6.5 feet above the top of the
dam in the one percent exceedence frequency flood and the recommended
spillway design flood , respectfully.

The effect of future development on the hydrology is not reflected
in conclusions presented herein.

7.2 Recommended Remedial Measures: The owner should uimtediately
implement the following recoiiunendations:

7.2.1 The remedial treatment as outline in the J. K. Timmons
report should be accomp lished.

7.2. 2. The owner , through his professional Eng ineers , should
investigate the structural stability of the dam under all conditions
up to and including the 1/2 P.M.?. Any resulting remedial measures
should be undertaken to insure the safety of the dam.

7.2.3 A plan of preventive maintenance for the sluice gate s,
lifting mechanism, and the valves should be developed and followed.

7.2.4 The seeps identified in the visual inspection and the
J . K. T immons report should be monitored and treated as specifIed in
the report.

13
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CHECK LIST
HYD~~LOLOGIC AND HYDRAULIC DATA

S ENGINEERING DATA

DRADIA*~ AREA CHABAC’~~RISTICS: Slightly sloped vegitated, undeveloped

- 

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 95.0

ELEVAT 1011 TOP FLOOD CONTROL POOL ( STORAGE CAPACITY) : NONE

ELEVATION MAXI)VM DESIGN POOL: 95.0 (Should be 1/2 P.M.F. elev. 106.5)

ELEVATION TOP DAN: 100 .0

CHEST :

a. Elevation 95.0 -

b. Type Concrete — Sharp Crested
c. Width 1’—O”
d. Length 155’
e. Location Spillover Approx. Center Darn

S f .  Numb er and Type of Gates 2 Steel Sluice Gates
S 

OUTLET WORKS : 
S

a. Type 16” pipe
b. Location Near Left Abutment

S c. Entrance inverts 88.0
S S d. Exist inverts 88.0

e. Emergency draindlown facilities 24” pipe

S 
HYDROMEIEOROLOGICAL GAGES: NONE

a. Type ________________________________________________
S b. Location _______________________________________________

c. Records ________________________________________________

S MAXIMIM NON-DAMAGING DISCHARGE : EL. 97. + -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — S 
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FRC ‘-ILING & ROBERTSON , - Ic.
I N S P E C T I O N  E N G I N E E R S  S C H E M I S T S  • B A C T E R I O LO G I STS

SINCE Ill

S I A N C H  L A 5 0 1 A T O I I I S  - U A ( N  O 0 $ I C S  I L A 5 O I A T O I I I S

$01001.1. CHAI LO T T I . 5*1.11044 5 1 4  W I S T  C A S Y  STREE T

W A S H I N G t O N . S A L T I M O R E  I I C H M O H S e . V I I O I H I A

~~ __E478k”JQ

CONCRETE TEST REPORT
~~~~Addl tion to Fl Itrat lon ~~~~~

Apron slab, Buttr .ss N~~ ., Z,,,a~~ 3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Designed Compressive Strength ~~~~~!~~~SS 5 5  . .Jbs. per sq. in. ~~~~~~~ days. Dote

S - MATERIALS USED — PER CUBIC YARD OF CONCRETE
Cement ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S

Rj ~.

wot..- ~2~,L_ GoUons, ncluding moisture in aggregates. Gals, water per sack-s 55 5-- ..-- --- , —-.—’-~~~~~-5-s55 -s -...~.
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Curing: F~eld . to_.._.._5_P Damp Sond..... ..... to 555•...555•.555•.55F M&st Room. 73 F

Period:-.—,.. ,_ Period: ___..—_ _.

23 days
COMPRESSIVE STRENGTH

TYPE OF BREAK

~se W&ght Lbs. Typ. .4 Pu, Aggrsq~.t. S

tact.. Pe,. * Sq. I.. PIS Cs. 0$. ~~~~ °~ “
~ Ire~k ~~~ ~~~~~

s
J7___ 6x 12 _SS~~ _6015~OO_ S.SSSSZSI S4Q _S ..,J S~~~S . S S ! S 2 

~ . ~.J ___

18 __6 * 12 1161c0o ,k!p3.., _~•55•l~’1_• _._L55 _._

‘9 6*12 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— _______

20 6 x 12 112,000 3961 1k7 .7 28 days 2 ‘ 5 
5~~~~

\
‘--.5—— — 

_ _  -‘--SSS’S.S’-SSS—. S S SS 55S55 55~S S•55~~5S~S S5 S

____ ________ _____—— -----—— ~~~~•S~~~~~~~~**~ _ _ __ S~~~S _ 5 5~~~~~~~ S __________

Conclusions: I ‘
~“~“ ~~~ i.~j 57

i cc English Construction Co., Altav i sta , Va. 1, C1!.’t~r~ ,~.
1 cc English ConstructIon Co. ,Rt. 10, Box 14~iA , RIchmond,V.. ~ CQ~~~-~~

1
~LD

• I cc *.k.nn.th Weeks , £n~Ineors, 6165 E. S.weIl PoInt Rd , Norfolk,Va. \- 
‘

~~ /
S I cc Robert Painter , Eng ineer, Engineers Offlcs,Chesterf h i d  Courthous.,Chss’t.rf I s id  co I.

S 
I cc £dgar L .Whlte, Res.Eng.,2k E.Bslt BouI.vard.Ri c 8 - ~’L1~ G ~ RO8ERTSON .,~~~~

”
~~~~~.

t S
S 

,*iStI Am.u’~.u. t.d.’v 1Sf 1IIS~N5 4401Sf 01l • A SI,iCii CO flcISfS 144111515 • AI,ISnCSS CosaclI .5 Co.u.,,c~.l .abS,Sls. II • Y r i ~’.5 Ac, ss’~ .5 Sc1So.
kid l.,iIduri M..SiidSi • S...tasr* A1soc..ttua ii Scuiftcs & ladvitfy • S.cscvy lot Hoiidsst,uctiv. Tut ag

AmotIcil. Woo. • CbsmIusl

S 5 5~~~~~~~~~~ 5-~~~~~~~~~~~~~~~ 
~~~~~~~~~5

55 ~~~~ 55~~ 5 5~~~~~5 5 - 5 5 5 5 - - - -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 - 55 A
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FRC ’IL)NG & ROBERTSON , .~ ‘C.
S I N S P E C T I O h  E N G I N E E R S  • C H E M I S T S  • B A C T E R I O L O G I S T S

S SINCE Sit
S R A N C H  L A S O RA T O I I I S  M A I N  0 0 0 I C E  I L A I O I A T O R I E S

S 
4 0 5 0 0 1 . 1. C H A R L O T T E . R A L E I G H  I I I  W E S T  C A R T  S T R E E T

S 
W A S H I N G T O N . S A L T I M O R E  R I C H M O N D . V I R G I N I A

_..L!47I~.1J
CONCRETE TEST REPORT

Add ition to FIIt ra t i ~~~~,9,~j~~,_can c t C ~ i1j.h. ~ srfle1d County,,~ .,, j.~Ia_~~,.,,...._
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~~L~.. 9 .t.IQ 

S 

)e gned ComprSs5ive Strefl9th-..__1~0~- ----_-.— ibs. per Iq.in. at._.S28S.-.-..~~S.. S 55 S.S Sd0yL D0te m0u1ded5SS555S5S Si 0t2~~t5?.S5...555-.~

MATERIALS USED— PER CUBIC YARD OF CONCRETE

Cement 570_ Soch. Brond._LOfl *-...~~t~~~~----—-S--S---..S.—..5S5 Mid.

Rne Aggregate tO555~~flI5 --
oone Aggregate __t950_..POUIKh- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~iater 3L.8 Gallons. including moisture in aggregates. Gals, water per seckS_SSS.S_-._ SSS._ -.-..-..5-a8.’SS . .S . SS-.S_.S~

Admi*tur?OUOi1~th ~~~~~~. . nt. ...$J.,qtjarts-._ .....Water Clmeflt Ratio .-... _ ,.Slump.2.u.lI2I I .-.,-

S ~~~ j~gjj~~ .~on.tructI an £at~~ny~~&LtUL1D. . VIrg inia --_ ____  

S5SS ~~~~55S~~S55S ~~ -

400I._,[_~~L!i913J7.j_8. 19.20 5555 SS ~~~~~~~~~~~~~~

S - uring: F;eld~..
__to._._.--.F Damp Sand to .......5 5 5•55•.......F Moist Room. 73 F

P.riod:_ — P.riod~ _._.._ ----.—

S 
S 

COMPRESSIVE STRENGTH 
23 days

TYPE OF BREAK

_  _  _  _  _  _  _

fr 81S toed Pesads put Ws.gIo Lb.. A siT Typ. of PSt Ci.t A griqoii

tact.. •e~ao Sq. IL Pot C.. 0$ •• 5,505 Sioto~ ~~~~~~~~~

17____ _ Jx  I2~~ _ .AL(S)Q._ ~~~~~~~~~~~~~~~~~~~~~~ 
_)~i..L_. ,1.A~yi .._.L_5__ .,~J ,..._

18 6 x 12 103,000 3643 147.1 28 days I - 5
19 6 * 12  104,500 3696 146.8 28 days 2 — 7

~o_~._ ._4~~~12 . J~~~~9 _ 5 --’37~~L -.- S,,..,.!.~I6 $ 15 5 5 5 5 5. iLda 
~ i 555 • 555 

___
/

S_______ _________ .--.- —-— —-5- 5’ _ . ___ _ _ _ _ _ S.S________._j__ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~

Conclusions: S I
I cc Eng lish Construction Co. Inc., Al tavista, Va. I ~~~~~
I cc English Construction Co. Inc.,Rt . 10. Box 141IA , RI’ch~~nd,V.. 

~ 
-~ c.~ ‘ . o

I cc B.ken..th Weeks, Engineers. 6165 E. Sewsi l s Poi nt Rd , Norfolk Ya. 
~~~~~~~~~~~~~~~~~

I cc Robert Painter , Enginsef . Eng ineers Offtc..Ch.stsrfl.ld Covrthouss,Chsstsrf .14 ôóWsty,’w
1 cc Edgar I.. Wh I t., *.s. Eng., 24 1. isit Bovl.vard, fti ch~~nd,Va. -

FROEHLING I ROBERTSON 1J,N ,

AIMIU: M’.vw Ssci.I5 Is. ?ot~ia MVe~~I • A00IiCia C.act,li IsI tItuti • AmS,iC.~ Co I’cil St Coau ’e,ci. L.botiISfl44 • V~~.N1. Acadia’s .5 Sc1Sc.ce
Arlu ,icaa kid S. 1d... Aa’sc. tioe • Sa ffisia ~~~ciidi. of Sduec. & I~duiUy • Socisty Is. Niads.irugtIvs Ta’,I,,

4EP*UINTIO IN~ AuweIcs. W.ud ~~~~~~~ *41.C111 1a • A4seC~oti oS of MpbsIt PpuIii~ T.clwioloqlws • Amu,ic.a W.,ut Wotlo Aa.d.d.s • Amu.1S.. Cli.a’1SiI
E.duI, • M.a4,~~ PVIJSC $5.10 * S11 • Tss.PICiI A~wciatts. Pulp I P.put 1111,5W? ___________________S . 

_

-
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FRe-H LING & ROBERTSON , IC.
- 

INSPECTION ~N GIN EER S • CHEMISTS • BACTER IOLOGISTS

SINCE Sit
• i lA i~C$ L A I O R A T O R I I S  M A I N  0 0 0 I C I  & L A S O R A T O S I I S

N O R 0 O L 1 J ~~ N A * L O T T I . R A L E I G H  $ 1 4  W E S T  C A R T  S T R E E T
W A S H I N G T O N . S A L T I M O R E  R I C H M O N D . V I R G I N I A

No- E”4734”10
CONCRETE TEST REPORT

-
~ ~~~ AddidaQ to Filtraeiart Vo ,, ,.. .ç~~~~~ 

ç çerfie d Cowtty,Vir~~n1a 
*

Location SomplsA 3Ut~~~~I~~ NOR . 8”9’49 t0 Elsv. 88.O~ _____ - 

Designed Comprsssivs StrengtL.._.._3Q.Q. .L.._.Jbs. p.r sq. in. OLia ...-....... . days. Date moulded 1Oi1Ot~.i.-.~.~
MATERIALS USED—PER CUBIC YARD OP CONCRETE

S Cement ~~1Q..S0th , 8rand_I~~~Lit X....__.-._.Mld. ~~~~~~~~~~~~~~~~~~~~~~
Fine Aggregat._-Jii6LPOutlds..._._ .Sourc.___-_~~ .—-—....---.-.---- _ ._ ._ ... ...Siz4O& to .... 44
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .-... _~~~~~~ SS . S S S SS-..S~~ .SS.SI 4LS.S..StoSS.S S .S1~~~.~~

Water ~2~8,.._Galkns. including malstu re in aggregates. Gals, water per

S Admhdur.pO5~~ 1ith.3f ~~~~~~ .!........~5..1. .,.qt8... -.-.5-.._..~W0ter’CSmeflt Ratio..~.S 

Modeler !~~115h ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Receivri 10/l5157 C~~dh~on- 

• 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ---.--“-- ‘-•-—‘*- — —*

• Curing: AeId:_.__~_ .to-._-.._.-.._P Damp Sand ~~ .. to ......F’ - Mokt Room, 73 P
Period: ___-  — Period: ~~~~~~~~~~~~~~~~~~~~~ Period:~~~...~~~.

S COMPRESSIVE STRENGTH - ____
TYPE OF BREAK

Si. S.suêiaq Laud Pouads our WStgM Lbs. Typ. .1 Put Cam AewuejIl
Povads $q. Ia. PV C,.. Pt. A~iQt u t  Sro&sa ffi.usab~~a.

E~f l .ixJ.2_ ~71~9Q~••~_ 2511 ___
~_ ~7. dayi 1 2

D44 6 z 12 127,500 4510 148.3 28 dayi 
5’
~
’j—

~~~ 
5•S__j ••••_*

p.45 6z12 U45’00 ’ ’4404 ‘247 .7 ~~~~~ l ‘-- ——$—-—-——

S ,. l~— +*12 —12OjOOG --~~~4 - --Mr7~i7~- -2a-idm~ —4—— — ———

Conclusions: - - - - -

1 cc En~Usb Cona~~uottou Co., Altay tat., Va - S

1 cc Eu~].±~t~ ConctrUcticn Co., Ut. 1.0 Boz. 144A, RtcL&~vd, Va.
• CC 

____

1 cc øgar L.~~ t., i.. . ~~~~~~ 24 Eut Belt Boulevard, R1c~~ nd, va.
5 - FROEHUNG I ROBER TSOM.jN~.:I 

. 5 
- 

.
5 ~~. 

~~~~~~~~~~~~~ - 
S

~~~~~~~~~~~~~~~~~~~~~~~~~~~ M J ~~~~~~ & t u d~ Wp ~1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
• V~e~~~ .5 Sd....

5 5 D ,I ,W.Sd~~~~ua’s~ ~msd~t ,~•~~~~~~~~~~~~~~~~~~~~~~~~~~ 11d.gk$ .Mwt.,.a Woo. ~~~~~~ Mudsslu • Aa’s.lca. Cbu,$cSt___
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S FR C ‘ILING & ROBERTSO N, ~‘‘C.
S 

INSPECTION ENGINEERS • CHEMISTS • BACTERIOLOG I STS
S 

SINCE $5 1

S 
S t A N C H  L A S O R A T O R I E S  M A I N  0 0 0 1 C R  & L A S O R A T O S I E S

N O R P O L K . C H A R L O T T E . R A L E I G H  $ 1 4  WEST C A S T  S T R E E T
W A $ H I $ G 1 0 $ . I A L T I M O I I  R I C H M O N D , V I R G I N I A  

S 

CONCRETE TEST REPORT S 
S

AddI tie 111 irJ1te or.k;LContr.c~tC~L. _,___ ... ,~. ____

Location ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ No,~ 6__,_,_, _ ,. __...______ 
Designed Compressive ~re gth. .__...-.-..,,100Q._.,_ Ibs. p.r sq. ht. aLJ 8..~.... ......doys. Date moulded.....8/30t57 

MATERIALS USED—PER CUBIC YARD OF CONCRETE S S

C.ment_____l’10 Sach. Brand_.J.QflS~.St$t_._._..-. Mid. ~~~~~~~~~~~~~~~~~~
Fine Aggregate 1166 Pounds _ _.,....Sourc.__...-.__.____ ...,...~.... .,-. ~~~~ S5•~ SIRS .100.... te....4~~
Coors. Aggregate ..i950 .~Pounds _.-..-._,..-.~-.-.So ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
water )28  Gallons. including moisture in oggrsgot s. Gals, wot.r per ack.._.., L,I.._...,. 

Admixtur?0Z olJth ..!~~~~~~~nt.......,.5.7O..quert$..........._..-.WOtSr’CemSflt Ratio ..---- _.Slump__) !.,..__•
Mod.I.r lnglIIh_C~jjtr tio&C~ønpany.. Inc.~~A1tavIsta,,j 1~g1flIds
Rec.iv.d 9/1/57 - - 

5 .
- -~~ - •  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

MOrk.rL S t-9,.t0,-.U wd~ t2,~ _.,......____...L..._______ ____________________

S 

S _
~ ~~~~~~~~~~~~~~~~~~~~~~~~ - - 5 5 _—_ 1_;__-_ —.5------- 

Curing: Fi.Id:_._.. to. ...._.F Damp Sand,.-. ....,,..to._ ,...... .....F’ Moist Room. 73 P

S 
.P.rio d:__.,_~~~~—-.- P.riod:,_,__....._-.____ P.riod• 

S COMPRESSIVE STRENGTH 24 days
TYPE OF BREAK . -

S Sis Mo5i.q Li.d Pevad. put WStgh* Lb.. Typo ~f 0~ Csttt Aegrs~~t.
ticS. Pot,,d, Sq. Ji. PV C.,. Ft Ag. sit lieS.. dwouqh ~a.u

1109— 611 )2 —...101-~OO0.-...— 3572 --—~~Ui7.4~.-...... 4$~~* S  
_ L___

~1 .A.zJ L J~’QJQ0...._, ....~95L_ ...i4 ~~~.L.,.. .28..days . _L_ .. _J0
041 6 * 1 2  J , O~~_,,, _,5~76 . ,,J,k6.7 2$ da,y~ 1 

— ________

0—12 6 * 12  137,000 48115 147.1 2$ days 1 ~ 10 ~~

_ _ _ _  - - _ _ _ _ _ _ _ _ _

Conclusions: ( SEp~ 3~
I cc English Construction Company, Al tavi sts. Va. I, ~~~~~~
1 cc £ngfl sh Construction Company, It, 10,10* llt sA, *ItIi.ond ,Va. \ COu .1~’7€~l.~
I cc R.Ennneth desks, Engineers, 6165 1. $ewe lts Point Id, Ibrfolk,Va. \ VA. - 

S

I cc Bob.rt Painter, Engineer, Engineers Off cs, Chesterfield Court Ilsus.,Chsst.rf laid ,V..
1 cc Edgar L.~hIts, las. Eng.,It. 7,Io* 458, *IcI~

snd,IIJEHLING 1 ROBERTSON , I

MIMSIR: Amr caa kctu’s Is. TM’ .5 Mi,u.4.i, • Aurica. Co.c,u . l..ittW. • Mweic.i, Council of Coa~”u,d.I L.b. .tot~~ ~ Y1,pids Acedutsy .5 E.i.s.a
Amuitca. kid h ide deciutuua • kuffie M..ci.tiu. .4 Sci..ca $ t.dmuv • kciu.y for NoSdsItruCfivI T.st,,q S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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APPENDIX VI

1. HEC—1DB Flood Hydrograph Package, (Hydrologic Engineering Center ,
U. S. Army Corps of Engineers , July 1978) .

2. “Seasonal Variation of the P robable Maximum Prec ipitation East of
the 105th Meridian ,” ~ydrometeorological Report No. 33, (U. S. Weather
Bureau , April 1956).

3. “Rainfall Frequency Atlas of the United States ,” Technical Paper
S No. 40, (U. S. Weather Bureau, May 1961).

4. Reco ended Guidelines for Safety Inspection of Dams1 Office of
the QEief of Engineers , Depar~~ent of the Army , Washington , D. C.

5. INSPECTION REPORT SWIFT CREEK DAN AND FALLING CREEK DAN,

~HESTER7IELD CO. , VA. , J. K. T iiaaons & Associates, Inc., March , 1978 .
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