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Dr. Ed Shum 1
U.S. Nuclear Regulatory—ﬁa
7915 Eastern Avenue

Silver Spring, Maryland 20910

Dear Dr. Shum:

Enclosed are two copies of our consultant's report concerning the
effect of a breach in the Lake Virginia Dam on the 100-year flood
elevations in Joachim Creak. This report concludes that a breach
of the dam would have a negligible effect on the peak flow of a
100-year flood.

Thus, the 100-year flood levels in the vicinity of the C-E Hematite

plant would not ?//sag 1f3cantlz\fffected
s Very truly yours,
COCYEID T
USHRC e COMBUSTION ENGINEERING, INC.

——
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ReiTtz & Jruws, INc.

CONSULTING ENGINEERS

~ErAY M RIITZ,PRCSIDENT 1040 MORTH LINDBERGH SOIL MECHANICS~FOUNDATIONS

STIFEL W, JENS,SINIOR VISE PRLSIOENT St. Louis. MISSOURI 63132 HYDROLOSY=HYDRAULICS
SONN JLBAILEY, JALVICE PRES, CHMIEF €3G, RESOURCE RECLAMATION
TAVID E MURRAY, vISL SARCSICINT . ORAINAGE-PAVEMENTS
SONALD 5,ESKRIDGE,sEcrevAaY {314) 993-4132 LAND DEVELOFMENT

WATER RESOURCES
SOLID WASTE

February 6, 1981

Mr. Harold Eskridge
‘Combustion Engineering Co.
P.0. Box 107

lematite, MO 63047

Re: Joachim Creek & Lake Virginia Study

Dear Mr. Eskridge:

Attached is our report concerning the effect of a breach in the Lake
Virginia Dam on the 100-yesar flood elevations in Joachim Creek. We have,
in our- files, original copies of the computer output referred to in the
report. Each of the "runs' consists of 50 or more pages of closely printed
numbers. We can lend you these on request or we can rerun the calculations
using the input cards which we also have in our files.

If there is anything in the report that is unclear or if you have any
questions, please contact us.

Encl.
JIB/rs . K .

R4 (.7
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SPECIAL STUDY FOR JOACHIM CREEK AND LAKE VIRGINIA IN
JEFFERSON COUNTY, MISSOURL

1. INTRODUCTION

This report presents-the findings of a special study for a portion of Joachim
Creek and Lake Virginia Dam in Jefferson County, Mo. near the town of Hematite.
The location of the study area is shown on Plate 1. The purpose of the study was
to evaluate the effect of failure of the Lake Virginia Dam on flood levels in
Joachim Creek in the vicinity of the Combustion Engineering plant néar stream
nile 14.8+. The intermittent strean from the valley with the Lake Virginiz Dam
enters Joachim Creek at mile 1%.94. _

Criteria that the consultants were requested to usz for the study included
the requirements:

a) that flows established by previous flood hazard studies be accepted;

b) that the Lake Virginia reservoir be assumed tb be full to the level of
the spillway, at the beginning of the design storm, and

c) that the occurrence oi a % Probable Maximum Flood (¥ PMF) on the Lake
Virginia watershed be.coincident witnh occurrence of a 100-year (1% annual chancé)
£lood in Joachim Creek.

Furtherrore:

d) that the Lake Virginia dam fail by breaching when it was overtopped.

2. METHOD ADOPTED FOR STUDY

Reference 6 describes procedures for routing dam breach hydrographs through
. the valley below the dam. Because of the highly variable flow rates during a
dam breach, the breach hydrograph is atteauated by Qalley storaga in the reach
below the dam. The tributary area of Joachim Creek is asbout two orders of
ragnitude greater than the watershed controlled by the Lake Virginia Dam so, for
this study, the Lake Virginia dem breach hydrograph for a % PMF flood is requirad
to be coxbined with the hydrograph of a severe flocd in Joachin Creek. The con-
sultants first calculatedvand routed hydrographs of flow in Joachim Creek
including outfleow past the unbroken Lake Virginiﬁ Danr for such a severe flood.
Adjustments in various parameters were made to obtain peak flow rates equal to
those used in the previous flocd study (Reference 1) and the Phase 1 Dam Safety
Study for Lake Virginia (Refersnce 2) until a satisfactory match was obtained.
The resulting computer model was then rerun with appropriate instructions which
caused it to calculate the effect of a particular breach width and rate cf

develonment on the outflow from Lake Virginia (the breach hydrograph). This

REITZ £ JAENS, INC.
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Joachim Creek .

breach hydrograph was substituted for the previously used hydrograph of flow from
Lake Virginia and the entire routing procedure was repeated. Several breach widths
and rates of development werc so studied.

3. AVAILABLE DATA

The hydraulic characteristics of the Joachim Creek channel and floodplain were
establisﬁed by other consultants who prepared the Special Flood Study for this
reach of Joachim Creek (Reference 1). A copy of their data, prepared on punch
cards for input to the HEC-2 computer program (Reference 5), was obtained from
the St. Louis District, USCE. This included cross-sections, channel lengths,
values of channel and overbank roughness and hydraulic characteristics of bridges.

Hydrologic and hydraulic characteristics of the Lake Virgiria watershed.were
_avail able from the Pnase 1 Inspcctlon Report, \atlona1 Dam Safety Program for the
Lake Virginia Dar (Rafcrence 2). These 1nc1uued the drainage area, hydrologic

lag time, loss rate indicators, storage volumes in the reservoir at various water
elevations, spillway capacitiss and the profile cof the dam crest.

Selected comments fron Reference 2, concerning the reservecir area of Lake
Virginia, are:

1.2 h. "The reservoir appears to be suvbjact to severe water loss from

leakage thnrough either the sides or bottoxz or both."

2.3 "The lake filled after comstruction and, at one time, the southwest
spillwvay flowed nearly full. The reservoir seems to drain through a

crack or sinkhole in the bottom of the lake."

3.1 a. "A visual inspection of the Lake Virginia dam was made on 10 Noverbder
1978."

b. "During field inspections and surveys the reservoir was coampletely dry
except for a small "puddle'" no more than 1-1/2 feet dzep. Much of the
lake botton appears to have been cultivated during the grewing season
of 1978."

é. "The reservoir area is effectively empty. Photos show the culture that

has developed in the reservoir area."

3.2 "Site observations show a wholly unsatisfactory lake development as far

as the amenities and benefits to be znticipated.”

REITZ & JENS, INC.
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Drainage areas at various locations along the reach of Joachim Creek were
obtained from Reference 1 and detailed tributary drainage patterns in the vicinity
of the reach were measured on the USGS, Testus, Mo., 1:24,000 Quadrangle Map,
Edition of 1964. '

L. STAGE DISCHARGE AND STORAGE IN JOACHIM CREEK

Computer Program HEC-2 (Reference 5) calculates water surface profiles,
storage voluzes and other hydraulic parameters from cross-sections, channel
roughness.values, velocity head losses, bridge geometry and bridge hydraulic data
SUpplicd as input to the program. A copy of the data used for the previous study
oi Joachim Creek was obtained from the St. Louis District office of the Corps of
Engineers (Reference 1). The data was in the form of HEC-2 input punch cards
including cross-sections, '"n" values and bridge data used in calculating the flood
profiles. This was rerun to verify the data. Precisely the same high water
profiles were obtained as in the previous study by.the USCE.

HEC-2 water surfzce profiles in Joachim Cresk Qere then calculatad for rates
of flow froam 5000 cfs to 70,000 cfs. The stage-discharge relaticnship at cross
section 7 at mile 14.73, shown on Plate 2, was plotted from the results cf this
ccnputation. The storage~discharge relationships for the various reaches of
Jecachim Creek were also calculated by the program as part of the standard output
values. These relationships are shown on Plate 3 for three reaches of Joachin
Creek, one spanning the sites of the Couwbustion Engineering plant and the Lake
Virginia Dam and the others immediately above and below this reach.. Limits of
these reaches are shown numerically on Plate 3 and graphically on Plate 1. The
oiddle reach covering the plant and dam extends from Section 3 at mile 13.34% to
Section 8 at mile 15.146.

5. HEC-1 COMPUTER PROGRAM

Data required for the HEC-1 computer program include drainage areas, watershed
characteristics, index rainfall, and for flood rouvting, storage-discharge relatiore-
ships, spillway capacities and characteristics of overflow sections of the dam.

The present consultants cstablished the hydrologic lag tim2 and loss rate

indicators for the Joachim Creek main branch and tributaries by methods set out

e

n Reference 5. Twenty-four hour, 100-year rainfall depths were obtained from

0.

ata assembled by the St. Louis District, USCE. All other data was obtained from

previous studies or as described in paragraphs above.

MEITZ & JENGS, INC.
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6. HNYDROGRAPH ROUTING

a. 100~Year Flood in Joachim Creek:

To establish a reference for comparison with routed dam breach hydrogﬁaphs,

a set of hydrograpﬁs for the 100-year flood was routed according to the following
sequence: ‘ .

Calculate Joachim Creek Runofi Hydrograph at mile 15.711

Route Joachim Creek Hydrograph to mile 15.1456

Calculate Lake Virginia Runoff Hydrograph

Route Lake Virginia Hydrograph over Dam

Calculate tributary runoff hydrograph between mile 15.146 and mile 13.334

Combine three Hydrographs at mile 15.146

Route Combined Hvdrograph to mile 13.334

. Calculate Runoff Hydrégraph from Bucks Creek -
Combine two hydrographs at 13.334%4
Route Combined Hydrographs to mile 12.631
The initial routing with the consultant's best estimate of the hydrologic

lag time'and loss parameters rosulted in a 32,000 cfs peak flow in the reach
between nile 15.146 and mile 13.334. Since this was considerably less than the
39,500 cfs used in Reference 1, the parameters wzre adjusted to give a pezk flow
in this reach of 39,069 cfs. Computer input and summaries of output for this
final calculation are shown on Sheets A-1 through A-3 in Appendix A. The 100-year
index rainfall was increased from 5.4 inches to 6.15 inches (input line 11) and the
lag time was decreased from 4.0 hours to 2.5 hours (input line 13) to obtain this
227 increase in peak flow. '

b. Breach Hydrographs:

Little if any data or dom and embankment failure, that would be directly

W

oplicable to the Lake Virginia Dam, has been published. The censultants believe

this particular embankment which is constructed from fairly cohesive soils would

Le resistant to erosion by overtopping flows and would degrade at a slow rate.

Certainly, the embankment would rnot degrade as rapidly as one ccnstructed from

cohesionless material. Evenr so, the consultants'initially testad breaches with

davelopment times to bottom of reservoir of 20 minutes. All breaches were timed
T

I

-

(¢]

start at maximum reservoir 2levation, thus releasing the largest possible volume

&}
th

stored wvater. Typical breach hydrographs are shown on Sheets A~6 and A-10 in
Appendix A. The first is for a 40-foot wide breach and the othaer is for a 400-foot

wide breach which would involve essentially complete disappearance of the dam in

REITI &6 JENS, INC.
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20 minutes. These hydrographs have peaﬁ flows of 14,737 and 23,958 cfs
respectively. All stored water is released within 30 minutes of the breach
starting for the 40-foot wide case 2 breach and within 15 minutes for the 400-foot
wide breach.

¢. Routing PBreach Hydrographs:

When the breach hydrographs were combined with the Joachim Creek hydrographs
and routed downstream, rapid drainage of the Lake Virginia reservoir increased
flows on the rising side of the Joachim Creek hydrograph as stored water was
guickly released. Exhaustion of retention in the reservoir prior to the arrival
of the peak flows from the distant upstrean portion of the Joachim Creek watershed
resulted in decreased contributions from Lake Virginia at the time of the peak
flow.in Joachim Creek. Case 2 and Case 3 for 40- and 400-foot wide breaches with
20-minute development times; as shown on Plate 4, resulted in an increase of 35 cfs
and a decrease of 4 cfs in peak flows in the study reach. Attenuation of the
breach hydrographs by effect of valley storage caused considarably smaller
increases in discharge on the rising side of the Joachim Creek hydrograph three
hours prior to occurrence of the 100-year flood peak in Joacnhim Creek forhthe
r2ach in question. Computer input and summaries of output for these cases are

shown on Sheets A-4 through A-1l in Appendix A. To obtain any appreciable

1

ancrease of the peak flow in Joachim Creek it was necessary to assume breach _
cdevelopment tires of several hours. The greatest increase, to 40,188 cfs in the
study reach, resulted from z breach development time of 5 hours which is Case 4

on Plateé 4 and 5 and on Sheets A-12 through A-14. Because of the long development
time, no breach hydrograph was provided by the computer for Case 4.

7. EFFECT OF DAM BREACH ON FLOOD ELEVATIONS

The indicated time offset of flow from assumed breéch of Lake Virginia Dam and
the Joachim Creex flood hydrograph result froﬁ both occurring from the sazs rare
and intense storm event. '

In rost of the cases investigated, breaching the Lzke Virginia Dam had a
negligible effect on the peak fiow of the 100-year flood in Joachim Creek. Oaly
by extending the breach devalepment time past the line of peak flow in Joachim
Creek, thus sllowing stored water to be releasad at the zappropriate time, could a
slight increase in peak flows be induced. However, if the breach developnent time
is extended to a greater amount, the rate of ra2lecse during peaek flood flow from
the upper reaches of Joachim Creek is again reduced.

The stage-discharge curve on Plate 2 allows a determination of the change in

REIITZ & JENS, INC.
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stage resulting from an increase or decrease in peak flow. For Case & an increase
of 1119 cfs results in 0.15-foot increase in the level of the 100-year flood.
For Cases 2 and 3 the gffcct on stage was insignificant. '

8. EVALUATION OF RESULTS

_Using the most improbable-combination of criteria events that can be
conceived, calculations using computer program HEC-1 indicate that breaching of
the Lake Virginia Dam by a % Probable Maximum Flood could raise the 100-year flcod
profile in Joachim Creek 0.15-foot. For this to happen it would be necessary for
the dam breach to take five hours to develop to its maximum depth. The resulting
release of stored water will be at a Very iow rate of fiow. Because of the
attenuating effect of the large volume of valley storage in the reach of Joachim
Creek below the Lake Virginia Dam, & sudden breaci in the dam canrnot supply enough
flow from the relatively limited volume of water stored behind the dam to produce
any significant rise din the Joachim Creek stage on the rising side of the 100-yaar

flood hydrograph.

REITZ & JENS, INC.
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CASLE COMPUTER
PUN I.D.
_{Computer Run)

DAM BREAK
Time to
Width Develop

1. @XLOH5B
2. $XLOPAT7
3. @XLOPBR

4. GXLO@87

N0 BREAK
40 £t. 20 min.
400 ft. 20 min.

40 ft. 5 hrs.

PEAK

FLOWS

Reach
Lake Virginia 15.146 to 13.334
cfs Time ctfs Time
3552 @ 16.00 39069 @ 19.15
14737 @ 16.25 39104 @ 19.15
23958 & 16.07 39055 @ 19.15
3642 @ 16.00 40188 @ 19.10

SPECTAL DAM SAFETY STUDY
JOACHIM CREEK & LAKE VIRGINIA
JEFFERSON COUNTY, MO.
COXPUTER RESULIS

Plate &4
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1 A FLUOO RQUTING IN JOACHIM CREEK
2 A LAKE VIRGINIA DAM DOES NOT BREAK
3 A 100 YEAR FLOOD ON JOACHIM 1/2 PMF ON LAKE VIRGINIA
4 2] 248 0 5 0 0 -0 0 0 -t 0
S 1 S
6 J 1 1 ’ 1
7 J1 1.0
0 K 0 15.711 1 3 1
9 1 %esse HYOROGRAPH OF FLOW ABOVE MILE 15.711
10 H 1 2 94,400 -1 1
11 P 6.15 19 97 107
12 T. -1 ~73 0.02
13 we 2.500
14 X -0,20 2.0 .
15 r 1 15.146 1 3 1
1% '] esess NOUTE JOACHIM CREEK FLOW MILE 15.711 YO 15.146
17 Y 1 1
18 vl 1 : -1
19 Y2 0.0 120. 283, 428, 536. 6345 125, '809. AR9. 965,
20 Y2 1039, 1110. 1180, - 1250, 1319.
21 - Y3 0 5000 10000 15000 20000 25000 30000 35000 40000 45000
e2 : Y3 50000 . 55000 60000 65000 73000 : :
23 . K 0 LAXE Vv 1 3 1
24 1 ooee LAKE VIRGINIA INFLOW HYDROGRAPH
2% “ 1 2 D742 1 1
26 P 14,82 10t 120 130
27 . T -1 80 ’ 0.09
24 . W2 . 0.30
29 X =0.20 240 .
39 K 1 OVHODAM 1 2 1
31 1 eeves RESEAVOIR ROUTING = SPILLHAY RATING CURVE = SLGPING DAM e9d0e
32 Y 1 1
33 . Yt 1 «465.5 -1
34 Y4 465.5  465,0 466.5 457,00 467.5 468,0 468,% 2890 469.5 470,0
35 Y4 470,5 .AT1.0 471.5
36 Y5 0.0 4,0 13,8 28.5 50,0 72,5 112.0 15240 244,90 279,0
37 Y5 435.0 69,0 $20.0 .
34 TA 0.6 25.71 41,8 7849 .
33 SE 444 466 400 500
40 : $$ 465,5 .
A} $D 469.1
42 ’ . L 25 200 325 475 579 650 700 710 720
43 SY 469.1  469.8  4T0.0  4T0.6  4T0.7 471.0 472,2  475.0  478.0
4a K o 15-13 1 3 1
45 "1 seoes LOCAL NUNOFF TRIBUTARY BETWEEN MILE 15.166 AMD 13,334
46 : ] 1 2  3.650 1 : 1
47 P Yed 10 120 130
48 T -] -73 0405
49 w2 0.55
50 X -0.20 2.0
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51
52
53
54
55
56
57
58

&0
61
62
63
1
65
(1]
o7
63
69
79
71
72
73
T4

16
17
T8

K 3 15.146 1 3 1
1 ocesss COMBINE HYDROGRAPHS MILE 15,146

K 1 13,334 1 3 1
1. weeiv ROUTE JOACHIM CREEK FLOW MILE 15,146 TO 13,374
Yy 1

Y1 1 . -1
Y2 0.0 239, €28, 1030. 1411, 1774, 2120
Y2 3396, 3718, 4033, 436T. 4696,

Y3 0 5000 10000 15000 -20000 25000 30000
Y3 50000 55000 60000 65000 T0000

K 0 BUCKS 1 i 1
!  eecos LOCAL RUNOFF TRIBUTARY BETWEEN MILE 13.334 AND
u 1 2 8,400 1

P 5.4 101 120 130

T : -1
w2 1.30

X ~U.40 1.5

K .2 13,334 1 3 1
1  edses COMaINE HYDROGRAPHS MILE 13,334

K 1 12.631 ‘ 1 3 1
] ®eses ROUTE JOACHIM CREEK FLOW MILE 134334 10 12,631
Y 1 1

Yl 1 S|
vy2_ 0,0 104, 221, 382, S92, 882, 1089.
y2'1711., 1867. 2015, 2170, 2353,

v3 0 5000 10000 1500 20000 25000 30000
Y3 50000 55000 60000 65000 70000

K 99

2#50.

Jseoo

12.631

~73

1243,
35000

2765, 3680.

49000 45000

0,03

1398, 1553,

40000 45090
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OPERATION

HYDAQOGRAPH AT
FOUTED T0
HYDROGRAFH AT
ROUTED TO
HYOROGRAAH AT
3 CONBINED
ROUTED T
HYOROGRAF! AT
2 COHAYNED

RQUTED TO

pLan: v

PCAK FLOY AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUAIC FEET PER SECOND (CUBIC METERS PER SECOND)

aREA IN SQUARE MILES (SQUARE KILOMETERS}

RATIOS APPLIED TO FLOWS

STATION AREA  PLAN PATIO 1
1,00
15.711.- 94,40 1 40829,
{ 284,49) { 1156.16) (
15,146 ° 94,40 1 A0531.
(. 244,49} ( 1149,110 ¢
LAKE Vv 74 1 3932,
( 1.92) ( 111.33¢
OVRDAM T 1 Issa2,
{ 1.582) (100,571 ¢
15-13 3,66 1 3999,
Ct 9,47) { 113.24)1(
15,146 - 98,00 1 42191,
{ 255.89) { 1156730 ¢
13,334 08,80 1 30069,
{ 255,.,n9) t 11G66,313(
BUCKS 8,40 1 57687.
( 21.76) ( 163.88) (
13,324 107.20 1 41504,
(. 277.65) t 1175.25)(
12,631 107,290 1 46623,
{ 277.65) { 1155,96)¢
SUMMARY OF DAM SAFETY ANALYSIS
tecerssssccsons - INITIAL VALUE SPILLMAY CREST TOP OF DAM
. . ELEYATION 465,50 46550 469,10
: STORAGE 176 176, 273.
QUTFLOW 0, 0. 170,
RATIO MAXINUM MAXIMUM - MAXIMUM  MAXIMUK  DURATION TIME OF
oF RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TGP  MaX OUTFLOW
PHF WeSJELEY  OVER 0AM AC-FT CFs HOURS HOURS
1.00 471,24 2.14 338. 3552, 7.83 14,00

TIME OF

FAILURE

HOURS

0.00
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FLOOD HYDROGRAPH PACKAGE (HEC=-1)
DAH SAFETY VERSION JuLy 1978
LAST HODIFICATION 26 FEB 79

CADIVVOCINBERSCIFLO2DINAGINIROLES

; A FLOOD ROUTING IN JOACHIM CREEK
A

3 A

& B 238 0 E]

5 t L]

& J 1 1 1

7 J1 1,0

3 ® 0 15.711 1
¢ 1 #ssoos HYDROGRAPH OF FLOW AOGVE MILE 15,711
1o ] 1 2 94,400

11 P 6,15 19

iz T

13 u2 2.500

14 X 0,10 3.0

15 K 1 15.146

16 1

17 Y

16 Yl 1

19 Y2 0.0 120, 283,
20 Y2 1038, 1110. 11990.
21 Y3 - o 5000 10000
a2 Y3 50000 5%000 60000
23 ® 6 LAKE V
24 1 ®woos { AKE VIRGINIA INFLOW MYDROGRAPH
25 ] 1 2 n, 142
26 ] 14,82 101
27 T
26 {Fd 0.30
29 X 0,20 2.0
30 K 1 OVRDAH
31 1 osave DAM ZREACH 40
32 v
33 - Yl M

4 Y& 465.5 AL6.0  4K6.5
as Y6 470,5 4T1.0  471.5
3% Y9 0.0 4,0 13490

37 Y5 435.0 6%4.0 920.0
30 %A 0,0 25.71 1.0
3% $E 444 466 489
40 $T A465,5

41 D 449,1
42 L 25 200 3?5
43 sV 469,) 469,8  aT0,0
44 16 a0, De5  444.5 0033333
45 K 0 15=13
4% 1 weare | OCAL ANUNOFF TRINBUTARY
47 w o1 2 3.658
6 p S.4 101
49 T .
S0 w2 0.55

100 YEAR FLOOD ON JOACHIM 1/2 PHUF ON LAKE VIRGINIA
LAKE VIRGINI& D&M AREAKS WHEN OVERFLOW IS5 AT MAXIMUN DEPTH

0 0
3 1
1

-1
3 1

#sess QOUTE JOACHIM CREEK FLOYW MILE 15.711 TO 15,146

-1

634, 725,

25000 30000

3 1
1
-1

2 1
FEET WIDE 20 MINUTES TO OFVELOP

-4$5,5
460,0  460,5

18,% 112,0

&50 100

471.22

4T71,0 - 472,2
3 1

BETWEEN MILC 15.14% AND
1

-1

0

=73

8n9.
35000

=h0

~1
46940

15240

710

475,0

13.33¢

-73

-t

28%.

40000

[y

469.5

244,0

720
478,.,0

0402

qbs.

45000

0.09

470.0
279,0

D405
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«0,20 2.0
3 15.146 1 3 ]
#eaes COMBINE HYDROGRAPHS HILE 13,184
1 13,334 1 3 1
desse NOUTE JOACHIM CREEK FLOY MILE 15.146 70O 13,334
1 1
] . -l
0.0 239, 623, 1030. 1411, 1774, 2128,
33%6, 3718, 4033, 4367, 4056, )
0 5000 10000 15000 20000 25000 30000
50000 55000 60000 65000 70000
¢ BUCKS 1 3 1
eceas LCCAL RUNOFF TRIBUTARY BETWEEN HMILE 13.334 AND
1 2 8,400 1
Seb 101 120 130 .
1.30
=0.40 1.5
2 13.33: o 3 .l
¢naas COMBINE HYDROGRAPHS HILE 13.334 ..
1 12.631 1 3 1
Sosoa ROUTE JOACHIM CREEXK FLOVW HILE 13.334 70 12,63)
1 1
1 -1
0.0 104, 221, 332, 592. 8824 1089,
1711, 1867, 2015, 2170. 2353, .
0 5000 10000 15000 20090 25000 30000
50000 55000 60000 65000 70000
99

2450,
3so00

12,631

-73

1283,
35000

3000,

2765,

40000 45080
1

0.03

"1398. 1553,

40009 45909
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PEAK FLOW AND STORAGE (END OF PERIND) SUMMARY FOR MULTIPLF PLANRATIO ECONOHIC COMPUTATIONS
(CUBIC METERNS PEN SECOND)

OFERATION

HYOROGRAPH AT
nOUTED 10
HYCROGRAPH AT
ROUTED TO

HYDROGRAPH AT

3 COMBINED

ROUTED TO
HYGROGRAPH AT
2 CO4BINHED

ROUTED TO

STATION AREA
[

15,711 94,50
{ 284,49
15,146 94,40
(. 284,49)
LAKE'V T4
{ 1.92)
OVRDAM « T4
f 192)
1513 3.66
(0,47
15,146 38.80
{ 255,89}
13,334 98,80
( 295,8%9)

BUCKS A.40
( 21.76)
13,334 107.20
{ 277.65)

12,641 _ 107,20
(" 277.685)

PLAN RATIO 1}

100
1 40829,
( 1156,161 ¢
1 40881,
( 1169,11)¢
1 3932,
 111,30¢
1 14737,
( 417,303¢
1 3999,
¢ 113.24)¢
1 42090,
( 1191.85)1(
1 39104,
{ 1107,311 ¢
1 5787,
{ 163,88)¢(
1 41604,

( 1178,08)¢

1 40943,
( 1159,37) ¢

FLOWS 1N CURIC FEET PER SECOND
ARE& IN SQUARAE MILES (SQUARE KILOMETERS)

RATIO0S APPLIED TO FLOMS

PLAN

i 0000080000000

RATIO
PMF |

t.00

ELEVATION
STCRAGE
QUTFLOW

MAXTMUHM

_ RESERVOIR

Y.S.ELEV
471,25

SUMMARY OF DAM SAFETY ANALYSIS

INITIAL VALUE
465,50
176,
0.

MAX MM
0EPTH
OVER DAM

2.'5

MAX IMUM
STORAGE
AC~FT

3R, .

SPILLVAY CREST TOP OF DAM
465,50 469,10
176, 273,
0, 170.
VAX IMUM DURATION TIME OF
OUTFLOW OVER TOP  MHAX QUTFLOW
crs HAURS
16737, 16,25

Tiur oF
FATLURE
HDURS

15.92
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FLOCD HYDROGRAPH PACKAGE (HEC~1)
DAH SAFETY VERSION JULY 1978
LAST moDIFICATION 26 FER 79

HOELBBORG QeI VOPLBIUGTODYVO RSN

1. A FLOOD ROUTING IN JOACHIM CREER
2 [ 100 YEAR FLOOD ON JOACHIM 1/2 PHF ON LAKE VIRGINIA
3 A LAKE VIRGINIA DA BREAKS WHEN OVERFLOW IS5 AT MAXINUM DEPTH
4 8 288 0 S 0 0 0 0 0
5 1 5
6 J 1 1 1
k4 J1 1.0
8 K 0 15,711 1 3 1
Qo 1 ceeoe HYDROGRAPH OF FLOW ABOVE MILE 15,711
lo M 1 2 94,400
1] p 6,15 19 7 107 ’
12 T . -1 =73
13 w2 2.500
l‘ X -0020 2-0
15 K 1 15,146 1 3 1
16 1 #essa RQOUTE JOACHIM CREEXK FLOW HMILE 15.T11 TO 15,146
1 Y : T 1
16 v1 1 . -1
e r2 0,0 120. 283. 428, 535, 634, 125 805,
20 Y2 1038, 1110. 1180, 1250, 1319,
21 Y3 0 S000 10000 15000 2co000 25000 30000 3s000
22 Y3 56000 55000 60000 65000 70000
23 K ¢ LAKE v 1 k) 1
24 1 soer LAKE VIRGINIA INFLOW HYDROGRAPH
2% " 1 2 0.742 . H
26 Y4 14.82 101 120 130
27 T -1 =80
28 ya2 0430
29 X «0.,20 240
30 K 1 OVROAM 1 2 1
31 1 esers DAM HRAFACH A00 FEET WIDE 20 MINUTES TN DFVELOR
32 Y 1 1
33 Yl 1 . ~465,5 -1
3 Y6 AGS.5 46640  466e5 A6T7.0 467.5  546B.0 4685  469.0
3y Y& 470.5 4T1.0  471.5
36 Y5 0,0 4,0 13.0 28,5 50,0 78,5 112,90 152.0
37 YS §15.° 65600 9?0-0 -
3s - SA 0.0 25,71 41.8 78.9
39 IE 444 466 480 500
40 . $3 465,.5 .
4} $D 469.,1 -
L T4 L 25 200 325 475 575 . 650 700 710

- . s - r~e & I T N

A A

-4

889.
40000

46945

24a,0

720

s .0

0.02

P
45000

0.09

470.0

279,0
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177".
25000
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1
1

-1
2126,
30000

1

MILE 134334 AND
1

3

3

-1

i
1

'0-20‘ 2.0
3 15,146 1
ssaas COXBINE HYDROGRAPHS MILE 15.146
1 13.334 1
acsoe ROUTE JOSCHIM CREEK FLOW MILE 1S.146 TO 13,334
. 1 1
6. 231. 629, 1038, 1411,
33%6, 3118, 4033, 4367, 4696,
0 S¢00 10000 15000 20000
504¢0 55000 60000 65000 70000
0 BUCKS 1
aeove LLOCAL RUNOFF TRIDUTARY CETUEEN
1 2 8,400
5.4 101 120 130
1,30
~0.40 1.5
2 13.334 1
sésce COMBINE HYOROGRAPHS MILE 13.334
1 12.631 . ‘ 1
eoeow ROUTF JOACHIH CREEK FLOY MILE 13,334 TO 12,631
1 1

1

0.0
1711,
0
5o0co
99

104.
1867,
5000
35000

221.
2015,
10000
60000

a2,
2170,
15000
65000

592,
2353,
20000
70000

882,

25000

-1
1089,

30000

2450,
35000

12+631

-73

1243,
35000

2765,

40000

1398,
40000

3060,

45000

1553,
45000
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(B) COMPUTED BREACH HYDROGRAPH

TIKE
thitd)
«eco. 43400, 6000, 8000
15092 10 & . L]
15.92 2. * o .B .
l50?3 3. [ B A
15,94 4, s . 0
19496 %, ° .
15.%% &, e .
15.96 7, . .
15,56 8, . o
15.9T 9, . .
15497 J0oesoesecocscetesrssresssvccsscns
13.96 11, . .
15.2% 12, .- .
!30‘;‘9 130 * L]
1600 14, . .
16.01 13. . *
!6001 !60 L4 *
16002 !70 . ]
16,03 13, » .
16,03 19, . .
l6l°A 200..000010-000?000000nooooo.ooo
16.04 21, . .
16005 220 ° .
16,06 23, o .
1605 24, ° ’
16-07 2'5- ¢ L]
16,00 25, » .
16,08 27, 0 .
15,09 2¢, . .
’60!0 2°¢ L] .
16610 30.00c0e000ecceocsvscsosssaensons
thll 31.' . .
!6012 32. ¢ .
16012 3’. L} L]
16,13 34, . .
16.13 35, . .
lé.lé 360 . ]
16.15 37, ’ .
16.15 38. » [}
16,16 39, . .
16017 40ces0eerecsttocsocsasosssensssne
16,17 41, . o
16018 42. * )
16,19 43, . .
16.19 44, . . 8
16,20 45, . « B
1¢.2]1 46, . B 0
16421 47, « B . 0
15422 43, Do 0
16,22 43, S . 0 .
16423 50e0e0BoesveetOsosnsasesssnscses
16,24 St, B 0 . .
16424 2.8 0 .. : .
16425 S3e . .

LA I I I I I R e T I I R T N S T R S S N T T T T A N R R

10000, 12000

* & &6 ® ¢ o o

L
0000000000000 0000

. 80
B, 0
8 0

. & o 9 o

L
0060000000000 08000
[
.

LA L I R I N Y I R DY S Y RN BT I B SR A I ST SRR S 2K T Y S S SRR SR I - E N B R Y

14000

[}]
0

Ceseseooe

se000s0rs

on

e®evsncns

sesedsvss e

{®) POINTS: AT NOHRKAL TIME INTERVAL

o 16000. 18000

a

l'ﬂ..‘.nﬂ LICI N N N

0

o

® 8 O ® & P O S O S S S G O G O PV S T GG S e S P e ST AN G e e s

0 B

dsebossso LN N R NN N

€008 08 0040 000b0000

o

0
0 8

*
[(F R RN NN NN NN NNE XN N
L]

® & a8 0 0

L]

0002000000000 08000
.

L

® S 8. 2 0. 0 8 T8 S 4 PP I SO P O PSP E S T O SO S E O LY S e S E e N S S e d T O T

AR N B Y BN S I RN T TN Y S ST RN IR K I I Y N B I N 2 R I BT S IR S R R BT Y I RSN I I R I )

20000, 22000, 24000, Y
. L d - .
. 0 . .
0 . . »
. . ’ ]
* . . 0
L] . . *
. . . .
!
. . . .
[ ] L[] L] '.
0800 400000000000 0000000 0080000000080 00080
. . A\ . L]
. . . .
08 e . . .
® . . .
0.8 . . ’
0 8 . . .
« 0 |- ° .
. 0 8 0 .
. 0 « A . .
..........l..‘..o....'.‘g....‘.‘...‘....
L] OI a L] ’ L]
. 0 8 . .
N e 0 ' M ’
. « 0 H ’
. . 0 4 .
] . o n. L ]
. . L .
. . 0o v , .
. 0 H . .
s00s0vsce00sses00cceceBracstorcncsssnssne
o0 Re . 3
0 L] q L] ]
0 .Q * L]
8 ] ] .
H . . ]
. . .
. e .
. . °
* . [ ]

800 3080000000600 0080000000080000 000000000

. . ) »
. .

. . .
. ’ )
. . .
. . *
. . .
. . .
. . .

000 3 0000000000000 000000000%008000000000

® ® 2 o 6 0 e e s 000 0 e e " an e s

. . .
Y . .
. . .



T1-V 3934y

d4dOIXP

ieuung Inding zajndwo) ¢ ase)

VINIOYIA 3XVT ? 333¥D WIROVOC

PEAK FLNY AND STORAGE
FLOWS

STATION

(END OF PERIOD) SUMMARY FOR MULTIPLF PLAH~RATIO ECOHOMIC COMPUTATIONS

AMEA 1IN SOUARE MILES (SQUARE KILOMFTERS)

RATIOS APPLIED T0 FLOWS

DPERATION AREA  PLAN RATIO |
1,00
HYDROGRAPH AT 15,711 98,40 1 40829,
I 244,49) ( 1156.160¢
QOUTED Tn 15.186. G440 1 L0581,
{ 244,49) U 1149, 110 ¢
HYDROGRAPH AT LAXE V W74 1 3932,
t 1,92} t 111304
QOUTED TN oVRDAM oTh 1 21666,
. 1.92) { 670.09)(
HYDROGRAPH AT 15-13 3,66 1 3999,
{ 9.47) t 113.28) ¢
3 COMBINEN 15,146 9R.80 1 42162,
i { 255.89) ¢ 1183,99¢(
QOUTEO Th 13,334 . 9A,80° 1 39nr65,
: { 255,19) t 1105.20) ¢
HYDROGRAPH AT BUCKS - B8.40 1 5787,
t  21.76) t 163.88)¢(
2 COMBINED 13.334 107,20 1 41591,
{ 277.65) { 1176,58) ¢
20UTED TO 12,631 107,20 1 40085,
{ 277.45) {1157, 73 ¢
wn
’v-—
g PLAN 1 tecssovenronces INTTIAL VALUE
— ELEVATION 465.50
g: STORAGE 176,
OUTFLOW 0.
=)
=
RATIO HA X TMUM HAXIMUM MAX TMUM
» or RESERVOIR DEPTH STORAGE
7 PHF HeS.ELEV OVER DAM AC-FT
tr .
! 1,00 471424 2.14 338.
wn
-3
S
=

.

SPILLYWAY CREST

465.50
176,
O¢

MAX IMUM
NUTFLOYW
CFs

2395R.

SUKMARY OF DAM SAFETY ANALYSIS

IN CURIC FFEET PER SECOND (CHBIC METERS PER SECOND)

TOP OF DA
469,10
273,
170,
DURATTON Ting ofF
OVER TOP  4aX OHUTFLOW
~ HouRs HOURS
2,67 16.07

T R

_TIME OF

FAILURE
HOURS

15.92
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FLOCD HYDRAGRAPH PACKAGE (HEC-1)
NaM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79

QOD5“000‘90“'0..9!9’00.0..0‘0000

ZI-V 192yg

andul xaandwoy t ase)

VINIOYIA INVT R NI K

AIALS ALFIVS RVA T™VIJ3ds

1 A FLOOD ROUTING IN JOACHIM CREEK
2 A 100 YEAR FLOOD OHN JOACHIM 1/2 PHF ON LAKE YIRGINIA
3 A LAKE VIAGINIA DAY BREAKS WHEN OVERFLOW IS AT MAXIKUM DEPTH
4 B 288 0 S 0 ] 0 ] 0 -4 0
-5 1 5 )
K] J 1 1 1
7 Ji 1.0
8 X 0 15.71t 1 3 1
9 1 esese HYDROGRAPH OF FLOW ABOVE MILE 15.711
10 “ 1 2 94,400 1 ) 1
1y L4 6.15 79 S7 107
12 T =1 -73 0,02
13 w2 2.500
14 X -0.190 3.0 .
15 K 1 1S5.146 1 3 1
16 "1 ®eeas ROUTE JOACHIM CREEK FLOW MILE 15.711 TO 15.146
17 Y 1 1 '
18 vl 1 . -1 :
19 Y2 000 1200 283~ 425. 536. 636- 7250 809- 8890 965.
20 Y2 1038. 1110. 1180, 1259%.. 1319.
21 Y3 0 5000 10000 1 000 20000 25000 30000 35000 40000 45000
2 . Y3 50000 55000 60000 5000° 70000
23 X 0 LAKE v 1 3 1
24 1 seso { AKE VIRGINIA INFLOW HYDROGRAPH .
25 H 1 2 0,742 1 1
26 p 14,82 101 120 130
er T -1 =30 0.09
20 W2 0,30
29 X -0.20 240 .
30 X 1  OVRDAM. . 1 2 1
31 1 ssso8 DAM RNEACH 40 FEET WIDE FIVE HOURS YO OEVELOP
32 Y 1
33 Yoyl 1 . T -465,5 B §
3% Y4 465,5 466,0 46645 46740 467.5 468.0 46845 469.0 459.5 470,0
35 Y4 470,5  A71.0 A71.5
36 YS 0,0 4e0 13.0 2845 50.0 78,5 112.0 152.0 244,0 279,0
37 Y5 435,0 654,0 92040
k:} SA 0.0 25,71 41.8 7849
39 113 444 466 400 500
40 $$ 465,5
+1 sh 469.1° ) . ! . .
42 L 25 200 3zs 475 575 650 700 710 720
43 sV 469,1 469,8 470.0 47046 470.7 471,0 a472.2 475.0 4TR.0
44 38 40, 0.5 544,5 5.0 65.5 471,22
45 - K 0 15-13 1 3 o1
46 1 sso0e0 | OCAL RUNOFF TRIBUTARY BETWEEN MILE 15.146 AND 13.334
47 L] 1 2 3.658 1 1
48 P 5.4 101 120 130 . : .
49 T -1 -T3 0405
50 w2 0455
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51

92
53
Sa
55
S&
57
53
59

590

62
83
€a

56

67
68
69
T
1
T2
73
T¢
15
76
ks
18
79

Lt Xt X)X KL 4 QE

X “0.20 200
X 3 15,148 . 1 3 1
1 soneo COMBINE HYDROGRAPHS MILE 15,146
K 1 13,334 . 1 k] . ’
| Pvuvoaxe ROUTE JOACHIM CREEX FLOW MILE 15.146 10 13,334
Y 1 1
Y1 1 : ~1
Y2 0.0 239, 623, 1030, 1a1t, 1774, 2128,
vZ2 3356, 3718. 4033, 4367, 4656,
v3 0 5000 10000 15000 20000 25000 30000
Y3 50000 55000 60000 45000 70000
K n BUCKS 1 3
weoes L OCAL NUNOFF TRIBUTARY BETUYEEM MILE |
1 2 8,400 1
5.4 101 120 130
. -1
2 1.30
~0,40 1.9
2 13,334 . 1 k] 1
sooso COMDINE NYDROGRAPHS MILE 13.334
1 12.631 1 3 1
| ®eens ROUTE JOACHIM CREEK FLOW HILE 13,334 Y0 12.631
1 1
v 1 -1
‘Y? 000 10‘. 321- 3020 5920 8820 1069.
-Y2 1711, 1867. 2015, 2170, 2353. .
Y3 Q 5000 10000 15000 20000 25000 30090
Y3 52000 55000 60000 . 65000 70000
K 99 ’

2450,

35000

1
3,334 aND 12.63)

-73

12“3.
35000

2765, 3080,

40000 45000
1

0.03

1398. 1553,

40000 45000



PEAK FLOY AND STORAGE (END OF PERION) SUMMARY FQOR MULTIPLF PLAN-RATIO Ecohovlc COMPUTATIONS
FLOWS [N CUAIC FEET PER SECOND (CUBIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUADE KILOMETERS)

RATIOe APPLIED TO FLOWS

OPERATIC STATION . AREA PLAN RATID
’ 1,00
HYDROCRAPH AT  1S.T11 94,40 1 40829,
- ( 244,49) { 1156.106)¢
] ROUTED TO 15,146 4,40 1 40501,
8 _ ( 246.49) ( 1163,11) ¢
[00]
< HYDROGRAPH AT LAXE V oTh 1 3932,
(- 1.92) t 111.31¢
AOUTED ToO OVRUAN T4 1 3642,
t 1.92) € 103.13¢
_ HYDROSRAPH AT 15-13 3.66 1 3999,
t 0,47) t 113.26)¢
3 COWBIKED 150146 98,80 ] 43576..
t 255.89) ' t 1233.97 1
ROUTED To 13.334 98,80 1 40168,
t 255,39 { 1137.991 ¢
YYDAOGRAPH AT 2UCKS 8,40 1 5787,
{ 21,78 ( 163,88 1(
o Z CONBINED 13,334 107,20 1 42703,
B & t 277.65) { 1200.22)¢
® '§m ROUTED TO 12,631 * 107,20 1 41983,
o] ( 27T.65) t 1187.69)¢
0OZ0
9 ; UMMARY OF DAM SAFETY ANALYS!
ke %"‘ s F SAFET S
. .
Mmoo :
v g ~ E PLAN 1 eosecsetceccsane *OINITIAL VALUE SPILLwWAY CREST -TNP OF LAM
= o ELEVATION 465,50 465,50 469,10
B o © STORAGE 176, 176. 273.
a BEEX OUTFLOY T 0. 0. 170.
oo IR~ ¢ . .
T &0d '
- RATIO MAXTHUM MAX TMUM UAXTMUM MAX [HUM NURATION TIuF OF TINE OF
A=A oF RESERVAIR DEPTH STORAGE AUTFLOW OVER TOP  MAX NUTFLOw  FAILUME
£Ea8 PF WeSeELEV OVER DAM AC-FT CFS  *  HOUARS HOUNS nouRs
3~ g
g’f‘ r< 1,00 471,24 2.14 33R. 3649, 3,57 14,00 15,92
< . . - . .



