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\&20. Abstract

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
1nvestigation is intended to identity any need for such studies.

i D
ﬂl:sed upon the ﬁeld conditione at the time of the field inspection
/ and all availaple engineering data, the Phase I report addresses the
| hydraulic, hydrologic, geolégic, geotechnic,/and structura) aspects of
1 the dam. engineering /techniques emplo glve a reasgnably
accurate assessment of the conditions of fhe dam. It shéuld be
cannot be fully analyzed

realized that certain eAgineering aspec
and remedial measures in the

during a’'Phase I inspettion. Assessme

\ 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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PREFACE £ |
i |
This report is prepared under guidance contained in the |

Recommended Guidelines for Safety Inspection of Dams, for

Phase I Investigations. Copies of these guidelines may be

obtained from the Office of the Chief of Engineers, Washington,

D.C. 20314. The purpose of a Phase I investigation is to ' 1
identify expeditiously those dams which may pose hazards to

human life or property. The assessment 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 1 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 reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions 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 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 spillway design flood is based

on the estimated "Probable Maximum Flood" for the region
(flood discharges that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions 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 condi-
tion. The design flood provides a measure of relative |
spillway capacity and serves as an aide in determining

the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition

and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mink Creek

State: Virginia

County: Albemarle

Stream: Mink Creek

Date of Inspection: 17 November 1978

BRIEF ASSESSMENT OF DAM

Mink Creek Dam, a homogeneous earthen dam approximately 370 feet
long and 39 feet high, is owned and operated as a flood control
structure by the Town of 5cottsv111e, Vlrglnla. The visual inspec-
tion and review of engineering data, made in November and December
1978, indicate no deficiencies requiring immediate attention.

The emergency spillway will pass 50 percent of the Problem Maximum

Flood (PMF) without overtopping which is considered inadequate but

not seriously inadequate for the “small" slze-"hlgh" hazard classi-
fication of Mink Creek Dam. Visual observations during the inspec-
tion indicated no evidence of embankment instability or piping, and
stability analyses reviewed show a sufficient factor of safety for

the downstream slope.

It is recommended that stability analyses be performed on the up-
stream slope assuming full drawdown conditions, or at a minimum,
drawdown from normal pool. It is also recommended that the erosion
gullies in the approach channel to the emergency spillway and the
settled areas behind the side wall on both sides of the impact basin
be filled and reseeded. An annual maintenance and inspection program
should be initiated; at which time the prev1ously mentioned mainte-
nance items should be scheduled. A formal warning system should also
be cgnsldered for the occupants of dwellings located downstream of
the dam

Original signed by,

MICHAEL BAKER, JR., INC. SUBMITTED: JAMES Ai WALSH
James A. Wals ]

Chief, Design Branch
@_ Original signed by
RECOMMENDED : ZANE M. GOODWIN
Michael Baker, I1I, P. Zane M. Goodwin
Chairman of the Board and Chief, EMdtinsdreigned by:

Chief Executive Officer

APPROVED: _ Douglas L. Haller
Douglas L. Haller
Colonel, Corps of Engineers
District Engineer

FEB 23 1979

Date:

MICHAEL
BAKER III

NO. 3176
NAME OF DAM{ MINK CREEK
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1.2

General

1.1.1

1.1.2

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: MINK CREEK ID# VA 00352

SECTION 1 - PROJECT INFORMATION

Authority: Public Law 92-367, 8 August 1972,
authorized the Secretary of the Army, through
the Corps of Engineers to initiate a national
program of safety inspections of dams through-
out the United States. The Norfolk District
has been assigned the responsibility of
supervising the inspection of dams in the
Commonwealth of Virginia.

Pu;sose of Inspection: The purpose is to
conduct a Phase I inspection according to the
Recommended Guidelines for Safety Inspection

of Dams. The main responsibility is to
expeditiously identify those dams which may

be a potential hazard to human life or property.

Description of Project

1‘2.1

Description of Dam and gggurtenances: Mink
Creek Dam 1s used primarily for ood control;
although, the dam was also designed for
emergency water supply during fires for the
Town of Scottsville, Virginia. The dam is a
homogeneous earthfill structure about 370 feet
long and 39 feet high. The top of dam is

15 feet wide and is at elevation 321.0 feet
above Mean Sea Level (M.S.L.). Side slopes
of the dam are 2.5 horizontal to 1 vertical
(2.5:1) on the downstream side and 3:1 on the
upstream side.

The principal spillway consists of a 42 inch
diameter reinforced concrete pipe. This

pipe is served by a 10 foot square drop-inlet
structure (riser) with 3 by 7 foot openings

on three sides maintaining normal pool at an
elevation of 301.0 feet M.S.L. An impact basin
consisting of a baffle wall and end sill is
located at the end of the pipe so that dis-
charges will not erode the toe of the dam.

NAME OF DAM: MINK CREEK




1.2.2

1.2.3

1.2‘4

1.2.5

l1.2.6

102.7

The emergency spillway is a vegetated, earth,
side-channel spillway located outside the
right abutment of the dam. It has a bottom
width of 50 feet and has a control section
with an elevation of 313.0 feet M.S.L. Side
slopes in the emergency spillway are cut on
1:1 slopes.

A 36 by 36 inch sluice gate is located on the
upstream side of the riser with an invert
elevation of 289.5 feet M.S.L. and can be
used to drain the reservoir.

Location: Mink Creek Dam, located near the
Town of Scottsville, Virginia, is situated on
Mink Creek about 2000 feet above its conflu-
ence with the James River.

Size Classification: The dam, which has a maxi-
mum height of 39 feet, is classified as a "small"
size structure as defined by the Recommended
Guidelines for Safety Inspection of Dams.

Hazard Classification: Because of its close
proximity to the Town of Scottsville, Virginia,
and the dwellings immediately downstream; the
dam is classified as "high" hazard in accord-
ance with guidelines contained in Section 2.1.2
of the Recommended Guidelines for Safety
Inspection gz Dams. The hazard classifica-
tion used to categorize dams is a function of
location only and has nothing to do with its
stability or probability of failure.

Ownership: Mink Creek Dam is owned by the
Town of Scottsville, Virginia.

Purpose of Dam: The dam is used for flood
control and as an emergency water supply for
fires by Scottsville, Virginia.

Design and Construction History: Initial
design of Mink Creek Dam was Eona by Richard L.
Williams, Consulting Engineer, Roanoke,
Virginia. Final design was done by John

McNair and Associates, Waynesboro, Virginia

for the Town of Scottsville. The dam, completed
in November of 1977, was constructed by Moore
Golf, Inc., Culpeper, Virginia.

NAME OF DAM: MINK CREEK




102.8

Normal Operating Procedures: According to

e report on dam operation (see Appendix VI),
under normal operating conditions; the main
slide gate on the inlet of the 42 inch diameter
outlet pipe is completely open and water
flows into the riser over the weir openings
at elevation 301.0 fe=t M.S.L. When the
stream channel downstream of the dam becomes
full of water from backwater from the James
River, the main slide gate is closed allowing
no additional discharge from the dam. I the
James River channel is not full, then the
main gate is left open and the dam will
automatically hold back excessive flows from
the Mink Creek watershed.

Data

1.3 Pertinent

1.3.1 Drainage Area: The dam controls a drainage
area o% 0.92 square miles.
1.3.2 Discharge at Dam Site: No major flooding has
occurrea during the brief life of the dam
since November 1977.
Principal Spillway:
Pool level at emergency
spillway crest . . . . . . . . 263 c.f.s.
Pool level at topof dam . . . . 297 c.f.s.
Emergency Spillway:
Pool level at top of dam . . . . 3200 c.f.s.
1.3.3 Dam and Reservoir Data: Pertinent data on
the dam and reservoir are shown in the fol-
lowing table:
TABLE 1.1 DAM AND RESERVOIR DATA
Reservoir
Capacit
Elevation Area ~Acre- Watershed Length
Item feet M.S.L. acres feet inches _feet
Top of dam 321.0 17 .4 226 4.61 2400 '
Emergency spillway crest 313.0 11.0 88 1.79 1400 |
Principal spillway i
8 crest 301.0 5.5 30 0.61 1000
Streambed at centerline i
of dam 282.0 - - - - |
|

ot de
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2.1

{fiisa:
owing:

1)

2)

3)

4)

5)

SECTION 2 - ENGINEERING DATA

The design data reviewed included the fol-

Copies of the Design Plans for Mink Creek Dam
by John McNair and Associates. These design
plans included typical sections of the dam,
soil borings locations, borrow areas loca-
tions, outlet structure plans, impact basin
details, and emergency spillway sections.
Plan and typical sections of the dam are
included as Plates 1, 2 and 3 (Appendix I).

Specifications for the Mink Creek Dam by John
McNair and Associates.

"Supplemental Engineering Study, Mink Creek
Dam Emergency Spillway, Scottsville, Virginia"
by John McNair and Associates, April 1977
(Appendix V). The study discusses the adequacy
of the Mink Creek Dam emergency spillway. It
states that the emergency spillway can safely
pass a peak flow from a storm with a precipita-
tion of 12 inches in a 6 hour period under
saturated ground conditions. 1t further

states that larger storms with greater precipita-
tion would result in overtopping and possible
failure with a great deal of damage downstream
in the Town of Scottsville.

Report on "Mink Creek Dam Operation" by

Edward A. Mahoney, December 1977 (Appendix VI).
The report discusses suggested operation of

the dam including a description of the facility,
problem of flooding, storm on Mink Creek
watershed, "superstorm" and dam safety, gate
operation, and fire line operation.

Soil and Geological Studies, Mink Creek Dam
(Appendix VII). Included is a report by

E. 0. Gooch and Associates on seven soil test
borings, laboratory soil tests, geological

and soil studies and discussions on the
geology, cutoff trench, spillway, and embank-
ments. The study recommended that slopes of
3:1 and 2.5:1, upstream and downstream respec-
tively, be used and that a grout curtain would
not be needed under the dam. The rsport also
stated that a concrete-lined spillway section
over much of the spillway might not be necessary
and that the floodplain soil from under the
embankment need not be removed.

NAME OF DAM:9 MINK CREEK




2.3

2.4

Also included are boring logs and pressure

tests results extracted from "Mink Creek

Dam and Reservoir Report and Preliminary
Engineering," dated 8 April 1976 by Balzer

and Associates; Geotechnics, Inc.; and Richard L.
Williams, P.E.

All existing data, with the exception of the Specifica-
tions which were returned to the Town of Scottsville,
have been filed with the Norfolk District for future
reference.

Construction: The dam was constructed by Moore Golf,
Inc., Culpeper, Virginia in 1977. The dam was offi-
cially dedicated in November 1977.

Operation: The dam is operated and maintained by the
Town of Scottsville. Operation is automatic except for
periods when the James River causes backwater flooding
in the Town of Scottsville. According to the report
(see Appendix VI), the main gate is closed at this time
which restricts outflows from the dam and helps to
reduce flooding. Although not presently operational,
the dam is also designed to provide water for fire
supply for the Town of Scottsville. According to
design (see Appendix VI), the main 42 inch gate would
be closed creating a pressure head on the 12 inch
waterline which is taken off the outlet conduit just
upstream of the gate.

Evaluation
2.4.1 Design: The design drawings were generally
adequate for review. However, no design

calculations were available.

2.4.2 Construction: No construction reports or as-
uilt awings were available to evaluate
construction methods or alterations. How-
ever, external structures were in accordance
with design relative to size, type and loca-
tion.

2.4.3 eration: Operation of the dam and reservoir,
which involves closing the 42 inch main gate
when the James River has backed up into Mink
Creek, should be reevaluated. This procedure
prematurely uses up storage while producing
little or no benefit. By closing the gate
and prematurely using the flood storage,
flood flows from the emergency spillway may
actually be greater than if the gate had been

NAME OF DAM: MINK CREEK
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left open. 1If closing the gate causes the
emergency spillway capacity to be exceeded
and the dam to be overtopped, a resulting
" failure could be catastrophic. For this
reason the gate should not be closed in an
effort to obtain additional flood control.

: NAME OF DAM: MINK CREEK
: 11




3.1

Findings
3.2.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

SECTION 3 - VISUAL INSPECTION

General: The dam and its appurtenant struc-
tures were found to be in good overall condi-
tion at the time of the inspection on 17 November
1978. The problems noted do not require
immediate remedial treatment, but they should

be corrected as part of a regular maintenance
program. Noteworthy deficiencies observed

are described briefly in the following para-
graphs. The complete visual inspection check
list is given in Appendix III.

Dam: The embankment was in good condition.
Patches of grass are growing in portions of
the upstream riprap and the downstream rock
gutters. Driftwood is scattered on the
upstream shoreline.

Appurtenant Structures: The concrete struc-
tures including the riser (see Photo 2) and
impact basin (see Photos 3 and 4) are intact
without damage. The only deficiency observed
was some minor settlement and erosion of the
earth backfill near the ends of the concrete
walls for the impact basin.

Emergency Spillway: The spillway can function
for over%Iow conaitions as designed, but
there are some deficiencies which include
erosion gullies (see Photo 5) in the approach
channel at the shoreline, minor clear seepage
in the discharge channel and moderate erosion
with rock breakage in the cut slopes. The
discharge channel of the emergency spillway

is shown in Photo 6.

Reservoir Area: The reservoir area did not
have any significant shoreline erosion.

Downstream Channel: The downstream channel
(see Photo 4) is unobstructed and well formed
with stone riprap adjacent to the impact
basin, bedrock bottom and soil slopes further
downstream.

NAME OF mmi3 MINK CREEK
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3.2 Evaluation

3.2.1

3.2.2

3.2.4

3.2.5

3.2.6

Dam: The embankment is in good physical
condition. The driftwood should be removed .
because of the possibility of the primary
spillway clogging. The flow from the toe
drain should be monitored during periods of
high reservoir levels to detect any signifi-
cant increase in flow.

Emergency Spillway: The erosion gullies in
the approacE channel should be repaired and
protection against erosion from surface
runoff should be provided. Surface runoff
should be diverted by drainage ditches for
erosion protection in both the approach

and exit channels. The erosion and sloughage
in the cut slopes do not appear to be serious
at this time.

Appurtenant Structures: The settlement and
erosion O » backfill adjacent to the walls
of the impact basin should be repaired with
compacted soil and the area should be reseeded.

surface runoff should also be diverted.

Reservoir Area: The reservoir area is in
good condition. A staff gage should be
installed to monitor reservoir levels above
normal pool.

Downstream Channel: The downstream channel

is in good condition.

NAME OF DAM: MINK CREEK
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4.1

SECTION 4 - OPERATIONAL PROCEDURES

Procedures: Operational procedures are generally dis-
cussed in paragraphs 1.2.8, 2.3 and 2.4, and Appendix
VI. The normal reservoir elevation is maintained by the
riser crest.

The reservoir can be drained by use of the 36 inch
slide gate on the upstream face of the riser.

Maintenance of Dam: The Town of Scottsville, the
owner, is responsible for maintenance of the dam.

Maintenance of gEerating Facilities: The Town of
Scottsville is also responsible for the maintenance of
the operating gates. The hand crank for the gates is
kept at the Town office within 0.5 mile of the dam.

Warning System: The report presented in Appendix VI
calls %or constant monitoring of the dam during major
floods. It is recommended that a formal emergency
procedure be prepared and prominently displayed, and

furnished to all operating personnel. This should
include:

1l) How to operate the dam during an emergency
(portion included in Appendix VI).

2) Who to notify, including public officials, in
case evacuation from the downstream area is
necessary.

3) Procedures for evaluating inflow during
periods of emergency operation (portion
included in Appendix VI).

The occupied dwellings situated immediately downstream
of the dam indicate the importance of an effective
warning system.

Evaluation: The maintenance and operation of the dam i
appear to be sufficient. Records of high flows and :
gate operation should be kept, if possible, for future i
use. A staff gage should be installed for this purpose.

Operation of the dam and reservoir, which involves
closing the 42 inch main gate when the James River has {
backed up into Mink Creek, should be reevaluated. This -
procedure prematurely uses up storage while producing

lictle or no benefit. By closing the gate and prematurely

NAME OF DAMiS MINK CREEK




using the flood storage, flood flows from the emergency
spillway may actually be greater than if the gate had
been left open. If closing the gate causes the emergency
spillway capacity to be exceeded and the dam to be
overtopped, a resulting failure could be catastrophic.
For this reason the gate should not be closed in an
effort to obtain additional flood control.

NAME OF DAM: MINK CREEK
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5.1

5.2

5.3

5.4

5.5

5.6

SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

Design: A report by John McNair and Associates "Mink
Creek Dam Emergency Spillway" (see Appendix V) and
another report by Edward A. Mahoney, "Mink Creek Dam
Operation" (see Appendix VI) were the only design
hydrologic/hydraulic data available for review in
preparing this report.

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

Flood Experience: No major flooding has occurred on

Mi Creek since the dam was completed in 1977.

Flood Potential: The performance of the reservoir was
analyzed by routing the various floods listed in Table 5.1.

All routings began with the reservoir level at the
principal spillway crest.

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

Regulation of flow from the reservoir, except for fire-
fighting supply, is automatic. Normal flows are main-
tained by the riser crest (elevation 301.0 feet M.S.L.).
Water entering the 3 foot high by 7 foot wide rectangu-
lar openings on the north, south and west faces of the
riser flows through the dam in a 42 inch diameter
concrete conduit. Water flows past the dam through an
ungated, earth, side-channel emergency spillway when

the reservoir level rises above the crest of the emer-
gency spillway (elevation 313.0 feet M.S.L.).

Overtopping Potential: The probable rise in the reservoir
and oEger pertinent information on reservoir performance
for the Probable Maximum Flood (PMF), 1/2 PMF and 100-year
flood are shown in the following table:

NAME OF DAMi7 MINK CREEK
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TABLE 5.1 RESERVOIR PERFORMANCE

¢
—Hydrographs
Item Normal T00 Year iiz PMF PMF
Peak flow, c.f.s. .
Inflow - 1634 4540 9080
Outflow - 334 3680 8850
Peak elev., ft. M.S.L. 301.0 313.7 321.1 323.7

Emergency spillway
(elev. 313.0 feet M.S.L.)

Depth of flow, ft. (a) - 0.3 4.9 6.7
Avg. velocity, f.p.s. - 2.9 12.0 14.0
Non-overflow section
(elev. 321.0 feet M.S.L.)
Depth of flow, ft. e - 0.1 2.7
Duration of overtopping,hrs. - - 0.2 1.2
Average velocity, f.p.s. - - - 2.7
Tailwater elev., ft.
M.S.L. (b) 282.0 - - -

(a)
(b)

5.7

Actual depth at control section not including velocity head.

Tailwater at time of inspection.

Reservoir E%Etxing Potential: The 36 inch slide gate
located on the upstream face of the riser will permit
withdrawal of about 135 c.f.s. with the reservoir level

at the spillway crest and will essentially dewater the
reservoir in about 8 hours neglecting inflow.

Evaluation: Mink Creek Dam, classified as a "small"
size-"high" hazard dam, is required to pass a spillway
design flood of a size between 1/2 PMF and PMF according
to the Recommended Guidelines for sSafety Inspection of
Dams. Where there is a given range for the spillway design
flood, the magnitude that most closely relates to the
involved risk was selected. Due to the proximity of

the homes located immediately downstream from the dam

(see Photo 4), the spillway design flood is equal to ’
the PMF.

Mink Creek Dam has a maximum discharge capacity at the
top of dam of 3500 c.f.s. The dam is able to pass
approximately 50 percent of the PMF without overtopping.
According to its classification, the dam and spillway are
insufficient to pass the PMF and therefore the spillway
is considered inadequate but not seriously inadequate.

Conclusions pertain to present day conditions and the

effect of future development on the hydrology has not
been considered.

NAME OF DAM: MINK CREEK
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6.1

6.2

SECTION 6 - DAM STABILITY

Foundation and Abutments: The bedrock at the dam site
consists of phyllites or fissile greenstone which is
actually a chlorite actinolite schist as described in
the test boring logs and the geologic report. There is
a deep zone of weathering and soft seams. Fractyres are
ex&ensive. The dip of foliation ranges from 10~ to

45" toward the east or southeast. The strike varies
also because of folding. There are scattered quartz
veins. The bedrock is in the Evington Group of the
Precambrian System. According to the letter from E. O.
Gooch and Associates (Appendix VII), pressure tests on
the borings by Geotechnics, Inc. indicate that there
was “"very little if any water loss" in the fractured
greenstone. The pressures used duplicated the normal
pool of the reservoir and were performed at the cutoff
trench depth of 12 feet. The soils above the bedrock
are variably comprised of brown, red, micaceous, silty
sand, clayey silt and silty clay with rock fragments to
a maximum depth of 20 feet with an average depth of 6
feet. The go0ils are classified alluvium, colluvium,
residuim and £fill with a low permeability.

Stability Analysis

6.2.1 Visual Observations: No evidence of insta-
1lity in the ent or cut slopes was
observed. No seepage was observed in the
embankment, abutments or foundation that
would suggest an unstable condition. The
seepage flow from the toe drain (estimated at
0.3 g.p.m.) is clear and considered normal.

6.2.2 Desig% Data: A stability analysis was per-
ormed on the embankment by E. O. Gooch and
Associates in 1976 using the dam criteria of:
15 foot top width, 3:1 upstream slope, 2.5:1
downstream 5lope. 33 foot height, floodplain o
soil @ = 35" with c=o,2embankment soil @ = 24

with C = 1000 1lbs./ft. gnd mass weight of
the soils = 120 1bs./ft.”. The soil strength
data was obtained from direct shear tests and
appear reasonable for the soils described in
the test borings. (A description of the
testing procedure was not available.) The
downstream side the rapid drawdown condition
on the upstream face was not considered.

E. 0. Gooch and Associates reasoned that the
full reservoir condition will exist for only
a few days.

NAME OF DAM: MINK CREEK
, 19

R Ol b 7 S PGS A Gy 73 58 0 e




6.3

Thirty-five trial failure surfaces through
the embankment and the underlying floodplain
soils were studied. A copy of the Soil and
Geological studies including the stability
analysis is presented in Appendix VII. The
minimum factor of safety obtained was 2.64
which was considered adequate for the down-
stream slope. Therefore, it was considered
unnecessary to remove all of the soil in the
floodplain to bedrock.

ggerating Records: No operating reports for
e dam were available for this report.
Post-Construction Changes: No alterations of
the dam were apparent since construction.
Seismic Stability: Mink Creek Dam is located
in Seismic Zone 2. Therefore, according to
the Recommended Guidelines for Safety Inspec-
tion of Dams, the dam is considered to have
no hazard from earthquakes provided static
stability conditions are satisfactory and
conventional safety margins exist.

Evaluation: The embankment section chosen for the
stability analysis was compatible with the dimensions
of the dam, and the soil parameters are reasonable for
the soils tested at the three locations selected.
Therefore, the stability analysis is acceptable with a
safety factor of 2.64.

Although the amount of drawdown from normal pool would
be 11.5 feet, standard engineering practice requires
stability analyses during rapid drawdown. A stability
analysis on the upstream slope should be performed
assuming full drawdown conditions or, at a minimum,
drawdown from normal pool.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: The dam will pass approximately 50
percent of the PMF without overtopping, which is considered
inadequate but not seriously inadequate according to
criteria established by the Recommended Guidelines for
the safety Inspection of Dams for a "small" size-"high"
hazard category. There were no findings as a result of
this inspection that would indicate the structure of
the dam is unsound. No evidence of sloughing or seepage
indicating embankment distress was observed during the
field inspection. The stability analyses that were
provided indicated a high factor of safety on the
downstream slope. No stability analyses were performed
for the upstream slope.

As-built drawings and hydrology/hydraulic computations
were not available for this dam. Visual inspection
indicated no serious departure from design drawings.

The dam will not require urgent remedial treatment.

Recommended Remedial Measures: It is recommended that
stability analyses be performed on the upstream slope
assuming a full drawdown condition or, at a minimum,
drawdown from normal pool. The inspection of the Mink
Creek Dam revealed the following maintenance items
which should be scheduled by the owner during a regular
maintenance period. These are:

1) The erosion gullies on the reservoir approach
slope to the emergency spillway should be
filled and reseeded. The surface water
should be diverted to drainage channels
for protection against erosion.

2) Place compacted fill and reseed the areas
behind the side walls on both sides of the
impact basin to prevent erosion and allow for
drainage away from the walls.

3) Remove driftwood from the upstream slope of
the dam.

" 4) Initiate an annual maintenance and inspection
program with records of the inspections.

5) Consider a formal warning system for the
occugants of dwellings located downstream of
the dam.

6) Reevaluate the operational procedure of clos-
ing the main gate valve to store floodwaters.
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Photo 1: View of Top of Dam Looking Toward Emergency Spillway

Photo 2: Riser of Outlet Structure in Reservoir

Photo 3: Impact Basin Showing Baffle Wall, End Sill and
Riprapped Exit Channel

Spillway (Right Side of Photo) and Homes in Down-

Photo 4: Impact Basin, Downstream Channel, End of Emergency
stream Area r

Photo 5: Erosion at Approach Channel to Emergency Spillway
Photo 6: Downstream View of Emergency Spillway

Note: Photographs were taken on 17 November 1978.
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MINK CREEK DAM

PHOTO 1. View of Top of Dam Looking Toward Emergency Spiiiway

PHOTO 2. Riser of Outiet Structure in Reservoir
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MINK CREEK DAM

PHOTO 4. impact Basin, Downstream Channel, End of Emergency Splliway, (At right) and
Homes in Downstream Area
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MINK CREEK DAM

PHOTO 6. Downstream View of Emergency Spiliway
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APPENDIX III

CHECK LIST - VISUAL INSPECTION
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: _0.92 sq.mi.

301.0 ft. M.S.L.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): ‘30 ac.-ft.)

ELEVATION EMERGENCY SPILLWAY CREST
(STORAGE CAPACITY): 313.0 ft. M.S.L. (88 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: Unknown
ELEVATION TOP DAM: 321.0 ft. M.S.L.
CREST: Emergency Spillway

a. Elevation 313.0 ft. M.S.L.
b. Type Earth side-channel with vegetative cover
c. Width™ b0 ft.

d. Length . tota . approac . level section 3
exgé;
e. lLocation Sp over (utside right abutment

f. Number and Type of Gates None

OUTLET WORKS:

a. Type Orop-inlet concrete riser
b. Location ser in reservoir w n. R.C.P.

c. Entrance Inverts 301.0 ft. M 1)
d. Exit inverts 282. . M.S.L. W_E&\____
e. Emergency draindown fac ties y in. sliide ga

HYDROMETEOROLOGICAL GAGES:  None at dam site

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE 500 c.f.s. (estimated in report by McNair
Assoc.) S TAee N Teport M

Name of Dam: MINK CREEK
IV=5
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PURPOSE

The purpose of this report is to evaluate the safety of the
Mink Creek Dam emergency spillway as presently designed. Specifically,
three basic questions will be addressed, these being:
1. With the spillway as presently designed, under what storm
conditions could the dam fail? What is the return period
for the storm which would cause failure?
2. If failure of the dam occurs, what would be the effect on
downstream structures and property?
3. If the emergency spillway was enlarged to increase its
capacity, what would the cost be and what would the increased

capacity mean as far as the possibility of failure of the dam?

DISCUSSION

The existing emergency spillway has a maximum capacity of :
approximately 3,000 cubic feet per second (cfs). In order to predict
the size storm which would generate this quantity of flow, flood‘
hydrographs for the Mink Creek drainage area were prepared based on
theoretical models of similar drainage basins. The actual size of the
rainstorm required to produce a flow of 3,000 cfs depends upon the
condition of the soil cover preceeding the rain. Under normal ground
conditions (ground not saturated from previous rains), a rainstorm of
14 inches in a six hour period will produce a peak flow of approximately
3,000 cfs. If it is assumed that the ground is completely saturated

prior to the occurrence of a rainstorm, a 12-inch rain over a six hour

period will produce a peak flow of approximately 3,000 cfs.
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the beginning of the storm. It is normally assumed that the PMP
will not occur at the same time as saturated ground conditions.

Two methods were used in an attempt to quantify the return
periods of storms having a rainfall intensity of 12 and 14 inches
in a six hour period. The first method is the method developed by
Gumbel (1) which is used to predict the return period for extreme
values for which data is not available. Rainfall in inches per 6
hour period was plotted against recurrence interval in years on
special probability paper. Rainfall intensities for various return
periods were taken from a series of curves developed by the U. S.
Weather Service for Lynchburg. When rainfall intensities were
plotted against recurrence interval in years for 2, S5, 10, 25, SO
and 100-year storms, the plot results in a ;traight line. With
this procedure, it is theoretically possible to predict the
recurrence interval of large storms. Using this method, a storm
with a recurrence interval of 1,000 years results in an 8-inch
rainfall in a six hour period: Projecting the line even further for
a l2-inch rainstorm results in a return period of 100,000 years.
The use of this technigque to estimate return periods results
in rather large numbers which begin to become meaningless for
the size storm we are concerned with.

Another method was also used in an attempt to determine the
return period. DeWiest and Waters (2) used the Weather Service
rainfall intensity frequency curves in an effort to predict
rainstorms beyond the 100 year period. This method uses an
arithmetic plot of the precipitation in a six hour period plotted

against the return period in years. Plotting precipitation in
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v a six hour period versus return period and projecting beyond the
100-year storm results in a graph in which the return period for
storms greater than the 100-year storm can be estimated. Using i
this method, a 12-inch rainstorm in a six hour period has a return
frequency of approximately 600 years. A l4-inch rainstorm in a
six hour period has a return frequency of approximately 750 years.
L It should be mentioned that a rainstorm with a return period of
100 years has a magnitude of approximately 5.5 inches in a six
hour period.

Use of such termé as the 600 year storm might lead erroneously
to the conclusion that such storms might never happen. Such is
not the case, since such storms have occurred as evidenced by the

record storms mentioned previously. Such storms have occurred in

the past and probably will occur again in the future. The
difficulty is attempting to predict the return period for such a
large size storm in a particular area.

The spillway meets, with one exception, the criteria for
all of the record storms which have occurred. However, the
possibility does exist that a storm exceeding 14 inches could occur.
Indeed, such a storm could occur in the year following completion
of tﬁe dam. Because of the large storm required to produce a flow
exceeding 3,000 cfs, pinpointing the exact return period of such a
storm is as much a matter of conjecture as it is a matter of exact
analytical analysis.

The next question concerns the affect on the population and

property downstream from the dam should the dam fail. Prior to

discussing impact of dam failure, it is important to consider the




effects downstream should the emergency spillway operate. Should a
l4-inch rainstorm occur, the emergency spillway would be operating
at peak capacity but the dam should not fail. The houses immediately
downstream from the dam would be the most adversely affected should
the emergency spillway operate at its peak capacity. The stream bed
at this point is only about 10 feet wide and has a carrying capacity
of only about 500 cfs. Should the emergency spillway be operating
at peak capacity (3,000 cfs), there would be a tremendous amount
of turbulence at the point where the emergency spillway enters
the stream bed. Erosion will most likely occur in the area
immediately downstream from the dam where the steep slope from the
emergency spillway meets the gradual slope of the stream bed.
In addition, water from this emergency spillway will sp: -1 out of
the existing stream bed into the narrow confines of the valley.
The extent of damage depends upon the amount of water which the
emergency spillway is carrying. If only about 500 cfs flows over
the emergency spillway, little damage would actually occur since the
stream could probably handle this amount of flow from the spillway.
The portion of Mink Creek which runs through town has a carrying
capacity of approximately 700 cfs. Should the emergency spillway
be operating at peak capacity, localized flooding will probably
occur in the town because of the limited carrying capacity of the
stream.

The damage which would occur to the dam should the flow exceed
3,000 cfs is dependent upon the duration of overtopping as well
as the height of water over the dam. It is estimated that if the

peak flow reaches 3,500 cfs, the height of water over the dam will
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be approximately 6 inches. If peak flow reaches 8,000 cfs, height
of water over the dam will be approximately 2.5 feet. Should the
dam be overtopped, it is most likely (but not certain) that the dam
will fail. Normally, earthen dams do not fail instantaneously and
release all water behind the dam at one time. Failure of the dam

- would probably be gradual with water being released as the dam fails.
It is almost impossible to predict with any degree of accuracy the
exact volumes or flows which would move down the valley floor through
the town. Undoubtedly, the entire area lying in the valley floor
both immediately downstream of the dam and the town itself would be
severely damaged.

Should a storm occur large enough to overtop the dam, there
would be only a short amount of time between the filling up of the
water impoundment pond behind the dam, operation of the emergency
spillway, and overtopping of the dam. Because of the small drainage
area behind the dam, the flood would reach a peak very quickly.

(The peak would also pass very quickly.) Using the unit hydrograph
developed for the drainage basin for a 28-inch rain in a 6 hour
period, the time between when the emergency spillway began operation
and overtopping of the dam would only be about 1 hour. Should

such aAstorm occur, evacuation procedures would have to be started
quickly in order to insure safety of persons below the dam.

"It is interesting to consider what would happen to the town
should no dam be present. If a rainstorm of 14 inches in six hours
occurred the peak flow would still be approximately 3,000 cfs.

In the narrow valley immediately downstream from the dam site, the

average depth of water in the valley would be approximately 3 feet

with depths in the stream being greater than 3 feet with less water
on the higher sides of the vallz?k In the portion of town along
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Mink Cre;k the average depth would be approximately 2 feet of
water with greater depths in the area of Mink Creek and lesser as it
spreads out in the higher valley sides. If a storm of 28 inches
fell in six hours, the depths and flows would be much greater.
The storm would peak at approximately 8,000 cfs which would cause
the water to rise to about 6 feet in the narrow valley immediately
downstream from the dam site with about 4 feet of water in the town.
The occurrence of such floods without the dam would also cause damage
to the town and would also provide little warning to the residents
concerning the occurrence of such a flash flood.

The last question addressed by this study is the possibility
of expanding the capacity of the spillway above 3,000 cfs and
predicting the return period for the expanded spillway. The existing
dam site limits the size of the spillway that could be installed
because of existing property lines and the location of the houses
immediately downstream from the dam. It is possible to install
a 70-foot wide spillway (as opposed to a 50-foot spillway as
presently designed) at the existing site without infringing upon
property lines and the dam. Such a spillway would have a capacity
of approximately 4,500 cfs. This would give adequate capacity to
meet the peak flow from a storm of 18 inches in a six hour period.
Using the method described previously, this would place the return
period for the storm somewhere in the neighborhood of 1,000 years.
Estimated cost of increasing the capacity of the spillway to 4,500

cfs is approximately $20,000 for the extra earth work involved to
widen the spillway. This does not include the cost of any concrete

lining that may have to be installed in the spillway to protect
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against érosion when the spillway is in operation. Although
expansion of the spillway to 70 feet provides some additional

safety factor (an 18-inch storm as opposed to a l4-inch storm,

or a return period of 1,000 years as opposed to 750 years) the
actual safety factor involved is rather small when discussing such
large size storms. In order to pass the maximum flood, the spillway
would have to be sized to carry peak flow (8,000 cfs) caused by the
Probable Maximum Precipitation of 28.5 inches in a six hour period.
To provide this capacity, the emergency spillway would have to be
125 feet wide. No attempt was made to assign a return period to
this size storm since it is considered to be the maximum precipitation
that could occur. An additional cost of at least $85,000 would be
incurred by construction of such a spillway. As mentioned before,
the present location of property lines and presence of houses
immediately downstream from the dam preclude the construction of
such a spillway without procurement of additional space and land
downstream from the dam. The cost mentioned above does not include
procurement of the additional real estate required nor the added
cost of liner should it be required.

While construction of 125-foot spillway would protect the dam
from overtopping should the PMP occur, a great deal of damage would
still occur in the town because of the peak flow (8000 cfs) being
discharged through the spillway.

SUMMARY

The emergency spillway as presently designed will safety pass
peak flow from a storm with a precipitation of 14 inches in a 6 hour
V-8
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period under normal ground conditions or a storm with 12 inches
precipitation in a 6 hour period under saturated ground conditioms.
Estimated return period for these storms is 750 years and 600 years,
respectively. Larger storms with greater return periods will cause
damage to the dam due to overtopping. The degree of damage is
dependent upon the duration and magnitude of the peak flow. Failure
of the dam would probably be gradual but would cause a great deal of
damage downstream. If the spillway were enlarged to pass the peak
flow from the Probable Maximum Precipitation, the spillway would
have to be 125 feet wide costing at least $85,000 (excluding cost

of additional property acquisition). No matter what size emergency
spillway is provided, flooding and damage will occur if peak flow
fromllarge rainstorms (i.e. 14 or 28 inches) is discharged over the
spillway. With or without the dam, considerable downstream damage

can be expected from flooding caused by extreme rainfalls.
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‘MINK CREEK DAM OPERATION

Description of the Facility
Mink Creek dam is a flood-control facility located in

Albemarle County, Virginia.

The dam creates an impoundment of water on Mink Creek

that prevents flooding of the northern part of Scottsville.

The dam is an earthen embankment about 35 feet high by 320
long. The embankment is about 205 feet wide at the bottom
and 15 feet wide at the top.

The main parts of the facility in addition to the em-
bankment are as follows:

1. The water outlet structure (tower)

The primary spillway (42 inch diameter pipe)

2
3. The impact basin
4. The emergency spillway
5. Grout curtain which underlies the centerline
of the dam.
The outlet structure contains two gates, a 36" drain

gate for emptying the lake, and a 42" gate for closing the

primary spillway for maintenance and pipe inspection. Con-

trols for the gates are on top of the outlet structure.

The outlet structure contains three (3) trash racks whose

lower level is 301 feet above mean sea level. This controls

the lake to this level by allowing the water to flow over

Vi=1
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the trash racks, into the outlet structure, through the pri-
mary spillway, out the impact basin and down Mink Creek into

the James River.

The primary spillway is a lock-joint cast iron, concrete
lined, 42 inch pipe that is 202 feet long. It connects the
outlet structure to the impact basin and runs under the dam

perpendicular to the center line.

The impact basin is a concrete box that catches the water
from the pfimary spillway and dissipates the energy of the
water so that i¢ gently flows on down the creek to the river.
The energy is dissipated by hitting a baffle wall and falling
into a sump before flowing downstream. The entry from the
pipe into the impact basin is controlled by a 42 inch sluice
gate. This is the main gate for controlling water flow into
Mink Creek. This same gate would be used with some other

operations to get water into the fire line for emergency fire use.

The emergency spillway is a 50 feet wide trench that
bypasses the dam. Its purpose is to keep water from ever
going over the top of the dam. It does this by letting the
water flow around the dam. The normal level of water in the
lake is 301 feet. When a rain occurs the water that runs off
from the rain will flow through the outlet structure. 1If a
storn; ;rf.ltﬁ:\;avy rain occurs the outlet structure and the pri-
mary”may not be able to carry off the water so the lake fills

up. Under normal condition the lake will contain 30 acre-feet

Vi-2




! of water, covering 5% acres of area and fill to 301 feet

above mean sea level. A heavy storm could fill the lake to

313 feet above mean sea level with 88 acre-feet of water cover-
\ ing an area of 11 acres. The dam would store 58 acre-feet of

water or the amount of water from 8% inches of rain in six

T

hours. More that this rain would run off through the emer-
gency spillway which is at a level of 313 feet above mean sea
level. This maximum storage level is eight feeﬁ below the top
of the dam which is at 321 feet above mean sea level. Since
the channel of the emergency spillway is below the top of the
dam, the water will flow around the dam rather than ever flow

over it. This is the basic purpose of the emergency spillway.

The grout curtain is a layer of neat cement that was
pumped into the bed rock before the concrete pipe and the

earth fill were put in place. This grout was pumped into the

drill holes at a depth of 30 to 40 feet to seal off any cracks
so that the dam would be tight and not leak. Though the grout

curtain is not visible it is there and doing its job.

Problem of Flooding.

The Town of Scottsville is situated close to the James
River at Horseshoe Bend. It was situated close to the river to
handle the river transportation of a century and a quarter ago.

Mink Creek runs south through the Town and empties into the

' James River. Mink Creek drains a 600 acre watershed to the
east and a 300 acre watershed to the west. After a heavy rain,

. the east watershed will carry about four to five times as much
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water as the west watershed. Mink Creek dam has been built to
retain water from the east watershed. The basic problem of
flooding is that when the James River is full of water and

there is a heavy rain on the east watershed -- there is no place

for the Mink Creek water to go, so it floods the Town.

Storm on Mink Creek Watershed

A storm on the east watershed that is not excessive can
be contained in the dam. That is, the water storage capacity
of the dam will hold up to 8% inches of rain in six hours. 1If
the James River is not in flood stage and a storm occurs the
main gate should be left open. The dam will automatically hold
back excessive flow in Mink Creek Channel. The water level in
the lake will rise and the flow through the pipe will not exceed
the channel capacity. In this way the houses below the dam and
along the channel will be protected.

If a large storm that produces from 8% to 14 inches of
water should occur, then the maximum storage capacity of the
dam would be exceeded. Then water will flow around the dam
through the emergency spillway. Scottsville has had around 12
inches of water in six hours. If a large storm should occur
the main gate should be left open if water can flow in Mink
Creek. That is, if water can flow into the James River, let it
flow don't try to hold it back.

Superstorm and Dam Safety

A superstorm would produce more than 14 inches of rain in

six hours. Scottsville has never had this much rain but the




worlds record was the 1969 storm in Nelson County that produced
23% inches of rain in eight hours.

A storm above 14 inches of rain in six hours would fill
the storage capacity of the dam and also flow past the dam in
the emergency spillway. The emergency spillway will handle a
flow of 3000 cubic feet of water a second and the primary spill-
way will handle another 430 cubic feet of water a second. For
this reason, any time that the water begins to flow in the
emergency spillway the dam should be watched very carefully.

If the emergency spillway begins to fill up the main gate should
be opened if it is not already open. This would allow 3430
cubic feet of water per second‘to bypass the dam. Water should
never flow over the top of the dam because the water could
erode and cut the dam. If this were to happen the dam could
release much of the water being stored with loss to property
downstream and even a possible loss of life. For these reasonms,
when a superstorm occurs the dam should be watched constantly.
When more than 16 inches of water falls in six hours, evacua-
tion should be considered for people living along Mink Creek.
The problem is that with a storm of this magnitude there is
really no place to go. .

The weather bureau has estimated that it is theoretically
possible to get 28% inches of rain in six hours. This estimate
exceeds the worlds record by more than 50% . The following is
a table of rainfalls, flows and frequency of occurance that was
calculated for the Mink Creek east watershed by the engineering

firm that designed the dam.
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Mink Creek East Watershed

Rainfall Peak Flow Average Average no. of
in 6 hour Runoff in Flow years of
period Cubic Ft/Sec c.f.s. Recurrance
28%" 8000 2874 almost never
8 " 4500 1815 1000
14 " 3000 1412 750
1z" 2670 1210 ; 600
8x" 2000 851 500

Gate Operation

The main gate of the Mink Creek dam is a 42 inch sluice
gate on the impact basin at the toe of the dam.

This gate should be left in the open position except for
unusual circumstances. There are two (2) times when the gate
should be closed.

1. When Mink Creek Channel is full of water due to
the James River flooding and the James has backed up into Mink
Creek the main gate should be closed.

2. When the water in Mink Creek lake is to be used

for emergency fire fighting the main gate should be closed.

Fire Line Operation

In case it is decided to use the water in Mink Creek lake
to fight a fire, it is necessary to do several things to get
water into the fire hydrant which is close to the impact basin.

1. Send two or three firemen from the firehouse
to Mink Creek dam with two gate cranks and one small rowboat.

2. One fireman starts right away to close the main gate.




Edward A. Mahoney 2

3. At the same time the ofher fireman carries the
boat and the other gate crank to the edge of the lake. He
then rows the boat containing the gate crank to the outlet
structure. He ties up the boat; puts the gate crank on the
top of the structure; assends the ladder and puts the crank
on the gear shaft and waits for a signal that the main gate
is closed.

4. When the first fireman gets the main gate
closed, he signals to the fireman on the outlet structure that
the main gate is closed. This can be done through a third
fireman on top of the dam or with a pair of portable radios.

. S. When the signal is received at the outlet struc-
ture, the second fireman opens the lake drain gate a few inches.
This fills the primary spillway pipe, the outlet structure and
the fire line to the hydrant.

6. The fire hose must then be connecfed to the hy-
drant and the hydrant turned on.

The fire hydrant will supply almost ten million galloms
of water and the initial pressure will be almost six pounds per
square inch. During the time of a fire emergency, the main

gate can be left closed without any problem.

%* * *

S i s 350 i e

December 15, 1977
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STROSIIT ‘SUBSYRFACE EXMLONATIONS, FOUNDATIONS, EARTH DAMS, SOIL ANALYSIS, NGINEER
€. 0. GO0LHh SLAST DAMAGL. GEOLOGICAL & LAND USE STUDIES & REPORTS . M. 6. LAREW, C.P. &

E. 0. GoocH AND ASSOCIATES"
Consislting Geologists end Eugineers .
M0 ROSE MHILL DRIVE - TELUIPHONE 293-7780
CHARLOTTESVILLE, VIRGINIA

September 8, 1976

Mr. Ed Mahoney, Project Manager
Scottsville Flood Control Commission
P. O. Box 272

Scottsville, Virginia 24590 :

. : '

Re: Soil & Geological Studies
Mink Creek Dam
Scottsville, Virginia -

Dear Mr. Mahoney:

In accordance with our proposal to you dated August 16, 1976

our firm has recently completed a series of seven soil test borings, laboratory

soil tests, geological and soil studies at the referenced site. In conducting these
studies we had access to a report prepared by Balzer and Associates, Geotechnics,
Inc. and Richard L. Williams, dated April 8, 1976. We studied the aforementioned
report, especially as it related to matters of bedrock geology, soils and engineering
. soil andlysis.

The purpose of our study was to provide the firm of John McNair
& Associates, Consulting Engineers with soil and geological information and recom-
mendations which would assist that firm in designing a safe and economical structure
at the proposed site.

Plve of our soil test borings were made on or near the-centerline
of the proposed spillway. These borings were made (1) to determine the depth to
rock and or the hardness of the soil or rock at or near the bottom of the proposed
spillway and in turn whether a concrete lined spillway will be needed along the full
length of the spillway, (2) to obtain samples of soil from the spillway area for -
laboratory testing to determine its suitability as fill material in the earth dam.

Two of our borings were made in the soft flood plain soils under
the ptoposed cmbankment to determine the depth to oedrock and to obtain undis-
turbed soil samples for laboratory strength testing. ‘the results of these strength .
tests were used in stabllity analysis of the proposed embankment.

VIii-1
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Mr. Ed Mahoney, Project Manager
Page Two
September 8, 1976

The location and ground surface elevation for each of these
borings was obtained by iie McNair firm. Thc vievations are shown on our boring
logs. The location of our borings will be shown on 2n appropriate drawing in the
report to be furnished by John McNair and Associates. The boring logs,which are
a part of this report, indicate the types of soil, thickness and depth of each soil
layer, results of standard penetration tests, and the location of ground water and

bedrock, if found.

Our firm concentrated its laboratory soil tests on the materials
in the spiliway area and the flood plain under the embankment. These tests con-
sisted of compaction (AASHO T-99), permeability and undrained direct shear tests
on representative samples of soil from these two locations. In order to check and
correlate our test results on the soils from the spillway area with the tests made
by Balzer~-Geotechnics - Williams on the proposed borrow area upstream from the
damsite, we ran Atterberg Limit and compaction (AASHO T-99) tests on a sample
of soil from the proposed borrow site. The results of our laboratory soil tests are
shown in Tables 1 and 2. j

We understand that an earth dam approximately 33 feet high,
with a crest at elevation 318+ is planned for this site. It is to be used for flood
control and will normally store water to an elevation 301+ with & water depth of
about 16 feet. During periods of excessive rainfall this dam will store Mink
Creek waters for short periods of time (one to two weeks). These stored waters
will be released as the James River drops below flood stage at Scottsville. As we
understand it, the emergency spillway for this dam will only be operative during
exceedingly high intensity rainfall on the watershed of Mink Creek.

GEOLOGY: We found the site underlain by phyllites that strike in a general
northeasterly direction. The foliation in the phyllites generally dips to the east
or southeast at about 30 degrees but because of folding both the strike and dip

will vary. Exposures in the creek in the vicinity of the centerline of the dam show

that the phyllites are quite fractured .

CUTOFF TRENCH: Although the rocks are quite fractured in the vicinity of the

centerline of the dam, pressure tests run by Geotechnics in this area show that therc

is very little if any water loss through these rocks at water pressures that will be

exerted on these rocks at normal pool level if the cutoff trench is taken to depths of

from 7 to 12 feet below present ground surface in the stream valley. However, it
may be necessary to excavate deeper than this on the cbutments, especially the
western abutment. For this reason we do not believe that a gruut curtain will be

¢

necessary but a final dec.sion can be made on this as the cutoff trench is excavated

and inspected. Local zones of porous rock that may be uncovered may require some

Vii-2




Mr. Ed Mahoney, Project Manager
Page Three
September 8, 1976
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‘grouting and an {tem for grouting should be included in the bid items.

Lk ; Materials taken from the cutcff trench and the outlet structuie
excavations in the flood plain of the stream will be too wet and otherwise unsuit-
able for use in the embankment. It might be used to fill in the stream bed upstream

» of the embankment.

Provisions for pumping and keeping water out of the cutoff
trench excavation during the period when backfill is being placed will need to be

made.

Soil from the cutoff trench taken from the two hillsides may be
incorporated in the embankment.

SPILLWAY: At the present proposed depth, the spillway will not be in hard,
unweathered rock but in the weathered phyllites. However, for the most part the dip
of the foliation in these rocks is opposite to the direction of water flow, thus
mimimizing - erosion and damage during infrequent flood flow. In our opinion this
weathered rock will be resistant enough to preclude the use of a concrete liner along
a good portion of its length. We believe that most of this weathered rock can be re-
moved with heavy equipment and without blasting. We believe that heavy dozers
and rippers can fashion a fairly smooth surface in much of this weathered rock.

We know of no correlation between rock hardness, as measured
by the penetration test, and its ability to withstand erosion by swift moving water.
However, we believe that it will withstand infrequent velocities of 30-40 ft/sec
and perhaps as high as 60 ft/sec without serious damage.

Soils taken from the spillway area can be used in the embankment.
The weathered rock taken from the spillway can be used in the downstream sice of
the embankment.

We suggest that the downstream side of the spillway bottom be
sloped slightly outboard from the embankment so that any erosion of sides and bottorr
will be primarily into the hillside rather than towards the embankment.

ENT: We recommend that approximately one foot of topsoil with roots !
etc. be stripped from under the proposed embankment. In some of the areas of the |
floodplain it may be necessary to remove a little more than one foot while on the
hillsides less than one foot may be satisfactory.

An unzoned or homogeneous embankment can be built upon this
site. Soils (excluding topsoil) from the proposed spillway area and the upstream i
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Mr. Ed Mahoney, Project Manager

Page Four
September 8, 1976

borrow areas are suitable for use in the embankment. These soils should be com-
pacted in 6-8 inch layers (loose lift) to dry unit weights no less than 95% of
AASHO T-99 compaction and within + 4% of optimum moisture content, I ‘

s We made a stability analysis of an embankment with the following

characteristics at this site:

1.
2.
3.
4.
S.
6.

The downstream side was deemed critical and the rapid drawdown condition on the
upstream face was not considered since the full reservoir condition will only exist
for a short time (a few days). Soil strength data were obtained from our direct shear

tests.

Thirty five trial failure surfaces through the embankment and the
underlying flood plain soils were studied. A copy of the computer print out sheet
showing the factor of safety (FS) is enclosed. The minimum factor of safety obtained
was 2.64. This should be adequate for this embankment. Moreover, it incdicates

that it will not be necessary to remove all of the flood plain soil to bedrock.

: : The need for rip rap on the upstream side has been raised. We
can not answer this question with certainty. In our opinion it will not be required
for the full reservoir condition. The upstream slope from high water to about normal
pool can be planted to grass and other vegetation. Rip rap from a few feet above
normal pool stage to a few feet below should be considered, however, for protection
from burrowing animals. 7

Rock observed at the site were not deemed suitable for rip rap.

We did not drill into the proposed borrow area upstream of the
dam since the Geotechnics firm had explored it extensively. It would appear from
their studies that soil averaging about 5-6 feet may be available for the embank-

ment,

CONCLUSIONS:

Top width 15 feet.

Slopes 3:1 upstream & 2 1/2:1 downstream.
Height of dam 33 ft. !
Floodplain soil & = 35° & c=o. A
Embankment soil $ = 240 & c=1000 #/4t2 .
Mass unit weight of soils = 120 1b/ft3.

aAa

We recommand that slopes of 3:1 & 21,2:1 be used rather than

the 3 1/2:1 and 2 1/2:1 slopes proposed by the former consultants. We do not |
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Mr. Ed Mahoney, Project Manager
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September 8, 1976

believe that a grout curtain will be needed under the dam. We suggest that a
bid item for grouting be included and that the cutoff trench be examined by a
geologist and engineer as it is being excavated to assure that porous rock has
been removed. If loc:l grouting is needed it can be called for at that time.

In our opinion it will not be necessary to remove all of the flood
plain soil from under the embankment. This will represent a saving also.

In our opinion it may not be necessary to use a concrete lined
spillway section over much of the length of the spillway. The firm of John McNair
and Associates will need to make the final decision on this, however, in order to
satisfy both hydraulic and erosional requirements.

it has been a pleasure serving you on this project. Please call
if there are any questions.

Very truly yours,
E. O. GOOCH & ASSOCIATES

< -

E. O. Gooch, Geologist _

Hh,

H. G. Larew, P. E.
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