AD-A105 339

UMCLASSIFIED

ANDERSON ENGINEERING INC SPRINGFIELD MO F/6 13/13
NATIONAL DAM SAFETY PROGRAM. BLUES POND DAM (MO 31538)+ O0SAGE ~=~=ETC(U)
AUG 80 S BRADYr T BECKLEY: G WERTEPNY DACWU3=80=C=0073

| NL




OSAGE-GASCONADE RIVER BASIN

m .
™ i
! 2> swespoND
™ pHEPS COUNTY, MISsOURI ,

T Mo ssas |
2
. PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
et
St. Louis District
D PREPARED BY: U.S. ARMY ENGINEER DISTRICT, ST. LOUIS DTIC
@2 FOR: STATE OF MISSOURI sELECTEﬂ
. 0CT 13 1081,
‘ % | D

DISTRIBUTION STATEMENT A

Approved for public release]
Distribution Unlimited

Y . c o .’J. B

J AUGUST, 1900 ;
‘: . | <




- —y

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
, REPORT DOCUMENTATION PAGE BEF o o O JRM
H [T, REPGRT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
T —
AD- ALoS 2
4. TITULE (and Subtitle) ’ S. TYPE OF REFORT & PERIOD COVERED
Phase Dam Inspection Report ’,_.v’{‘ | e e
National Dam Safety Program .1l Final )/epmb%
. Blues Pond Dam (MO 31538) 6. FPERFORMING EPORT NUMBER
Phelps County, Missouri
3. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(®)
Anderson Engineering, Inc.
(“.- DACWY 3-8f-C-0973
9. PERFORMING ORGANIZATION NAME AND ADORESS . ::giR.AzOERLKEﬂs,NTT.NPUR”OBJEEgsT. TASK
U.S. Army Engineer District, St. Louis |
Dam Inventory and Inspection Section, LMSED-PD 4 \

210 Tucker Blvd., North, St. Louis, Mo. 63101 i)

1. CONTROLLING OFFICE NAME AND ADDRESS \ 1)
U.S. Army Engineer District, St. Louis ,Aug“B?
Dam Inventory and Inspection Section, LMSED-PD 3.- RUNBER OF PAGES

uis, Mo. 63101 Approximately 50
18. SECURITY CLASS. (of this report)

210 Tucker Blvd., North St
ITORING AGE

National Dam Safety Program. Blues Pond

Dam (MO 31538), Osage~Gasconade River -" UNCLASSIFIED
; Basin, Phelps County, Missouri. mE’haseJ- T52 DECLASSIFICATION/ GOWNGRAGING
1 Inspectxon Reports  —-——" 7 T
e oigar R —— $ "‘”—"'L,

o ENE

’ Approved for release; distribution unlimited.

-4
Y ,/ \.,\‘ . / y ! 1y - T
r ’ A' . / \,’ ’ y ”" / 1
. £
< Vi g —
15. SUPPL ENEMTARY-NOTES [ sTTTe

19. KEY WORDS (Continue on reveree side If necessary and identify by block number)

Dam Safety, Lake, Dam Inspection, Private Dams

»~

20. ABSTRACT (Contieue am reverse sids ¥ neceasacy and identify by dlock number)

This report was prepared under the National Program of Inspection of

Non-Federal Dams. This report assesses the general condition of the dam with

respect to safety, based on available data and on visual inspection, to
determine if the dam poses hazards to human life or property.‘

~

)
A

uncLASSIFIED Aol 5 9 4

DD , o'y W73  £ormon oF 1 uov 68 1s OBsOLETE

SECURITY CLASSIFICATION OF THIS PAGE (Wihen Datas Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Dats Entesed)

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

-—;-mwamﬂl_.—..:c‘,_,:w s

T




INSTRUCTIONS FOR PREPARATION OF REPORT DOCUMENTATION PAGE

ITY. The controlling DoD office will be responsible for completion of the Report Documentation Page, DD Form 1473, in
all technical reports prepared by or for DoD organizations.

ICA N. Since this Report Documentation Page, DD Form 1473, 1s used in preparing announcements, bibliographies, and date
banks, it should be unclassified if possible. If a classification 1s required, 1dentify the classified items on the page by the appropriate
symbol.

C ‘LETION GUIDE

General. Make Blocks ), 4, 5, 6, 7, 11, 13, 15, and 16 agree with the corresponding information on the report cover. Leave
Blocks 2 and 3 blank. .

Btock 1. Report Number. Enter the unique alphanumeric report number shown on the cover.
Block 2. Government Accession Nu. Leave Blank. This space is for use by the Defense Documentation Center.

Block 3. Recipient’s Catalog Number. Leave blank. This space is for the use of the report recipient to assist in future
retrieval of the document,

Title and Subtitle. Enter the title in all capital letters exactly as it appears on the publication. Titles should be
unclassified whenever possible. Write ovt the English equivalent for Greek letters and mathematical symbols in the title (see
“Abstracting Scier..ific and Technical Reports of Defense-sponsored RDT/E, "’ AD-667 000). If the report has a subtitle, this subtitle
should follow the main title, be separated by a comma or semicolon if appropriate, and be 1mitially capitalized. If a publication has a
title in a foreign language, translate the title into English and follow the English translation with the title in the original language.
Make every effort to simplify the title before publication.

Block 5. Type of Report and Period Covered. Indicate here whether report is intenim, final, etc., and, if applicable, inclusive
dates of period covered, such as the life of a contract covered in a finel contractor report.

Block 6. Performing Organization Report Number. Oniy numbers other than the official report number shown in Block 1, such
ss series numbers for in-house reports or a contractor/grantee number assigned by him, will be placed in this space. If no such numbers
are used, leave this space blank.

Block 7. Author(s). Include corresponding information from the report cover. Give the name(s) of the author(s) in conventional
order (for example, John R. Doe or, if author prefers, |. Robert Doe). In addition, list the affiliation of an author if it differs from that
of the performing organization.

Block 8. Contract or Grant Number(s). For a contractor or grantee report, enter the complete contract or grant number(s) under
which the work reported was accomplished. Leave blank in in-house reports.

Block 9. Performing Organization Name and Address. For in-house reports enter the name and address, including office symbol,
of performing activity. For contractor or grantee reports enter the name and address of the contractor or grantee who prepared the
report and identify the appropriate corporate division, school, laboratory, etc., of the author. List city, state, and ZIP Code.

Block 19, Program Element, Project, Task Ares, and Work Unit Numbers. Enter here the number code from the applicable
Department of Defense form, such as the DD Form 1498, ‘‘Research and Technotogy Work Unit Summary’’ or the DD Form 1634,
“‘Research and Development Planning Summary,’’ which identifies the program element, project, task area, and work unit or equivalent
under which the work was authorized,

Block 11. Controlling Office Name and Address. Enter the full, official name and address, including office symbol, of the
controlling office. (Equates to funding/sponsoring agency. For definition see DoD Directive 5§200.20, ‘*Distribution Statements on
Technical Documents.*’)

Block 12. Report Date. Enter here the day, month, and year or month and year as shown on the cover.

Block 13. Number of Pages. Enter the total number of pages.

Block 13 Monitoring Agency Name and Address (if different from Controlling Office). For use when the controlling or funding
office does not directly administer a project, contract, or grant, but delegates the administrative responsibiftty to another organization.

Blocks 15 & 15a. Security Clessification of the Report: Declassification/Downgrading Scheduie of the Report. Enter.in 15
the highest classification of the report. If appropriate, enter in 15a the declassification/downgrading schedule of the report, using the
sbbreviations for declassification/downgrading schedules listed in paragraph 4-207 of DoD 5200.1-R.

ck 1 Distribution Statement of the Report. Insert here the applicable distribution statement of the report from DoD
Directive 5200.20, **Distribution Statements on Technical Documents.®’

Block 17. Distribution Statement (of the abstract entered in Block 20, if different {rom the distribution statement of lhe'report).
Insert here the applicable distribution statement of the abstract from DoD Directive 5200.20, ‘“Distribution Statements on Technical Doc.

uments.’’

Block 18. Supplementary Notes. Enter information not included eisewhere but useful, such as: Prepared in cooperation with
ansistion of (or by) . . . Presented at conference of . . . To be published in . . .

Block 19, Key Words. Select terms or short phrases that identify the pr'mcivpal subjects coveregl in the report, and are
sufficiently specific azd precise to be used as index entnies for cataloging, conforming to standard terminology. The DoD ‘‘Thesaurus

of Engineering and Scientific Terma** (TEST), AD-672 000, can be helpful.

Block 20. Abstract. The abstract should be a brief (0t to exceed 200 words) factual summary of the most significent informa-
tion contsined in the report. If possibie, the abstract of s classified report should be unclassified and the abstract to an unclessified
report should consist of publicly- releasable information. If the report contsins @ significant bibliography or literature survey, me:\'uon
it here, For information on preparing sbstracts see ‘‘Abstracting Scientific and Technical Reports of Defense-Sponsored RDT&E, 1
AD-667 000.

50 GUPLO, 1980665141 1799




DEPARTMENT OF THE ARMY
ST. LOWIS OISTRICT. CORPS OF ERGINEERS
210 TUCKER BOULEVARD. NORTH
ST. LOUIT. MISSAURI 63101

SUBJECT: Blues Pond Dam (MO 31538)

of Inspection of Non-Federal Dams.

SUBMITTED BY: S’GNED

This report presents the results of field inspection and evaluation

of the Blues Pond Dam. It was prepared under the National Program

8 St.P 1960

Chief, Engineering Division

NI
APPROVED BY: L)jtzivi:ij

Date

8 SEP {380

Colonel, CE, District Engineer

Accoigfgn For ‘
NTIS GRA:I ﬁ
DTIC TAB O
Unannounced 0
Justification_____ |

By.
Distribution/
ot dod it !
Avallability Codes
""JAvail and/or
Dist Special

Al |

Date




e

OSAGE-GASCONADE RIVER BASIN

BLUES POND DAM
PHELPS COUNTY, MISSOURI
MISSQURI INVENTORY NO. 31538

PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Prepared By

Anderson Engineering, Inc., Springfield, Missouri
Hanson Engineers, Inc., Springfield, Illinois

Under Direction Of

St. Louis District, Corps of Engineers

For

Governor of Missouri

August 1980




B et I

PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

SUMMARY
Name of Dam: Blues Pond Dam
State Located: Missouri
County Located: Phelps
Stream: Tributary of Little Beaver Creek
Date of Inspection: 22 May 1980

Blues Pond Dam was inspected by an interdisciplinary
team of engineers from Anderson Engineering, Inc. of Spring-
field, Missouri, and Hanson Engineers, Inc. of Springfield,
Il1linois. The purpose of the inspection was to make an
assessment of the general condition of the dam with respect
to safety, based upon available data and visual inspection,
in order to determine if the dam poses hazards to human life
or property.

The guidelines used in the assessment were furnished by
the Department of the Army, Office of the Chief of Engineers,
and they have been developed with the help of several Federal
and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, the St.
Louis District, Corps of Engineers has determined that this
dam is in the high hazard potential classification, which
means that loss ot life and appreciable property loss could
occur if the dam fails. The estimated damage zone extends
approximately two miles downstream of the dam. Located
within this zone are an interstate highway (I-44), seven
dwellings, one business, and two buildings. The existence
of these downstream features was verified during the field
inspection and at the time the aerial photographs were taken.
The dam is in the small size classification, since it is
less than 40 ft high, and the maximum storage capacity is
greater than 50 acre-ft but less than 1,000 acre-ft.

Our inspection and evaluation indicates that the spillway
does meet the criteria set forth in the guidelines for a dam
having the above size and hazard potential. The spillway
will pass 70 percent of the Probable Maximum Flood (PMF) with-
out overtopping. The Probable Maximum Flood is defined as
the flood discharge that may be expected from the most
severe combination of critical meteorologic and hydrologic
conditions that are reasonably possible in the region. The
guidelines require that a dam of small size with a high
downstream hazard potential pass 50 to 100 percent of the
PMF. Considering the low height of the dam (23 ft) and the
low reservoir storage capacity, 50 percent of the PMF has
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been determined to be the appropriate spillway design flood.
The 1 percent probability flood will not overtop the dam.
The 1 percent probability flood is one that has a 1 percent
chance of being exceeded in any given year.

Deficiencies visually observed by the inspection team
were: (1) erosion on the upstream face due to lack of wave
protection; (2) tree and brush growth on the dam, especially
on the downstream face; (3) a few small animal holes on both
faces of the dam; (4) a minor slough on the downstream face;
(5) cracking and undermining of the spillway slab; (6) a
small leak through the bedrock below the spillway slab; and
(7) lack of erosion protection in the spillway approach
area. Another deficiency was the lack of seepage and stability
analysis records.

It is recommended that the owners take the necessary
action promptly to correct the deficiencies reported herein.
A detailed discussion of these deficiencies is included in
the following report.

teve Brady, P.

Tom BecEIey, P.E%faAEI)

e
Lo@v%w
Gene Wertepny, P.E. (HEI)

mer; Moy 4

Dave Daniels, P.E. (HEI)
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SECTION 1 - PROJECT INFORMATION

\. \uthorityv:

he National Danm Iaspection Act, Public Law 92-3067,
authorized the Secretary of the Army, through the Corps ot
fngineers, to initiate a program of satety inspection ot
Jams throughout the Unite d States. Pursuant to the above,
the 3t. Louis District, Corps of Engineers, District Engi-
aeer directed that a safety inspection be made of Blues Pond
Jamn in Phelps County, Mlssourl.

™

3. Purpose ot Inspection:

The purpese of the lnspectlon was to make an asse
e general condlition of the dam with respect to sart
unon available data and a visual inspection in order
rermine 1t the Jdam poses hazards to human life cor

)

Svaluation Lriteria:

Criteria used o evaluate the Jdam were furnished by the
Denmartnent of the Army, Jifice of the Chief of Engilneers,
"Nazamended Suidelines far Safety Insnection of Dams,

o

wrendix D. These guidelines were Jdeveloped with the help

o7 several tederal agencles and many state agencles, pro-
fessional engineering organizations, and private engineers.

1.2 D2ESCRIPTION OF PROJECT

\. Description of Dam and Appurtenances:

3lues Pond Danm 15 an earth fill structure approximately

25 't high and 485 tt long at the c¢rest. In this report,
right nd left orientation 1s based on looking in the down-
strean Jdirection.  The appurtenant works consist of a concrete
paved trapezoidal cut spillway in the lett abutment. \

o

4]

metal pipe (CMP) under the dam is located at approximate
Station 3+79., Sheet 3 ot \ppendix \ shows a plan, profile,
and typical section of the embankment. Presented on Shect
ot Appendix A\ are a protile and section of the spillwayv.

B. Location:

The dam is located in the north central part of Phelps
Countv, Missouri, on a tributary of Little Beaver (Creek. The
Jam and lake are within the Rolla, Missouri, 7.5 minute
quadrangle sheet (Section 9, T37N, RSW - latitude 37°30.3",

longitude 91°48.4'). Sheet 2 of Appendix \ shows the general
vicinity.

watering structure consisting of a 12 in. diameter corrugated
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C. Size Classification:

With an embankment height of 23 ft and a maximum ‘
storage capacity of approximately 113 acre-ft, the dam is in
the small size category.

D. Hazard Classification:

The St. Louis District, Corps of Engineers has clas-
sified this dam as a high hazard dam. The estimated damage
sone extends approximately two miles downstream of the Jdam.
Located within this zone are an interstate highway (I1-144),
seven dwellings, one business, and two buildings. The
existence of these downstream features was verified during
the field inspection and at the time the aerial pnhotographs
were taken.

E. Ownership:

The dam is owned by Murray Renick, 1115 Duane Avenue, {
Rolla, Missouri, 053301 (telepnone 35314-3634-1786) and J. F.
Brenneisen, 1103 Joyce, lolla, 'lissouri, 653401 (telephone
314-364-3175).

F. Purpose of Dam:

[he dam was constructed primarily for recreation.

G. Design and Construction History:

According to Mr. Renick, the dam was originally built
in 1955 by Mr. Luther fathis of Newburg, ‘Missouri. The lake
was drained for enlargement in [(959. The lake was enlarged
by raising the height ot the dam 3 ft and by excavating
material from the upper reaches of the lake. The material
excavated was used as fill for the Holiday Inn, which is
located just upstream of the lake. The spillway was raised
about 6 in. at this time, and a concrete section was placed.

A 12 in. diameter corrugated metal pipe dewatering ]
structure was also constructed at this time. According to
Mr. Renick, the 12 in. CMP has a concrete foundation at its
entrance invert and a slide gate at the upstream end which
could be raised by attaching to it under water and then
hoisting from above. Also, apparently installed at that
time, was a 2 1/2 in. steel pipe with a nut valve on the
downstream end. There are no plans or design calculations
available and, to our knowledge, no modifications have been
made since 1959.




. Normal Operating Procedures:

Normal tlows are discharged through an uncontrolled
trapezoidal spillway in the left abutment. The owner
indicated that the lake maintains a relatively constant
level and that he has never seen it lower than about 1 tt
below the spillway crest. The owner also indicated that the
dam has never overtopped, and that he has never scen water
more than 1 ft above the spillway crest.

1.3 PERTINENT DATA:

Pertinent data about the dam, appurtenant works, and
reservoir are presented in the following paragraphs. Sheet
3 of Appendix \ presents a plan, protile, and typical section
of the embankment.

A Dralnage Area:

The drainage area for this dam, as obtained trom the
USGS quad sheet, 1s approximately 200 acres.

B. Discharge at Dam Site:

{1) All discharge at the dam site is through an uncontrolled
spillwav.

(2) Estimated Total Spillway Capacity at ‘laximum Pool (Top
of Dam - El., 922.3): 1,600 cfs

(3) Estimated Capacity of Primary Spillway: 1,000 cfs
(4) Estimated Experienced Maximum Flood at Dam Site: 74 cfs

(5) Diversion Tunnel Low Pool Qutlet at Pool Elevation:
Not Applicable

(6) Diversion Tunnel Outlet at Pool Elevation: Not Applicable

(7) Gated Spillway Capacity at Pool Elevation: Not Applicable

(8) Gated Spillway Capacity at Maximum Pool Elevation: Not
Applicable

C. Elevations:

All elevations are consistent with an assumed mean sea

level (MSL) elevation of 917.7 for the spillway crest (estimated

from quadrangle map).

(1) Top of Dam: 922.3 (low point); 923.0 (high point)
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e A,

(2)

(4)
(5)
(6)
(7)
(8)
(9)

-1

(19)

(1)

(2)

(1)

Principal Spillway Crest: 917.7

Emergency Spillway Crest:

Principal Outlet Pipe Invert:

Not Applicable

Not Applicable

Streambed at Centerline of Dam: 900.3

Pool on Date of Inspection:
Apparent High Water Mark:

Maximum Tailwater: Unknown

917.5

None Found

Upstream Portal Invert Diversion Tunnel: Not Applicable

Downstream Portal Invert Diversion Tunnel: Not Applicable

D. Reservolir Lengths:

At Top of Dam: 1,100 ft
At Principal sSpillway Crest:
At Emergency Spillway Crest:

E. Storage (Capacities:

At Principal Spillway Crest:
At Top of Dam: 113 acre-ft
At Emergency Spillway Crest:

F. Reservoir Surface Areas:

At Principal Spillway Crest:
At Top of Dam: 18 acres

At Emergency Spillway Crest:
G. Dam:

Type: Earth

485 ft

Length at Crest:
Height: 22.5 ft

Top Width: 13 ft

1,100 ft

Not Applicable

16 acre-ft

~Not Applicable

3 acres

Not Applicable




(5) Side Slopes: Upstream 2.4:1; Downstream 1.9:1
(6) Zoning: Homogeneocus

(7) Impervious Core: Unknown

(8) Cutoff: Unknown

(9) Grout Curtain: XNone

H. Diversion and Regulating Tunnel:

(1) Type: Not Applicable

(2) Length: Not Applicable

(3) Closure: Not Applicable

(3) Access: Not Applicable

(5) Regulating Facilities: Not Applicable

L. Spillway:

[.1 Principal Spillway:

{1) Location: Left Abutment

(2) Type: Trapezoidal Cut with Concrete Paving

[.2 Emergency Spillway:

(1) Location: Not Applicable
(2) Type: Not Applicable

J. Regulating Cutlets:

The only regulating outlets are two drawdown pipes
under the dam. The owner indicated that these pipes were
installed in 1959 when the lake was enlarged and the dam was
raised. The 12 in. CMP reportedly has a steel slide gate at
the upstream end which could be raised by attaching to it
under water and then hoisting trom above. The 2 1/2 in.
steel pipe has a nut valve on the downstream ernd. T[o our '
knowledge, neither pipe has been used since 1959.




SECTION 2 - ENGINEERING DATA

2.1 DESIGN:

No design computations or reports for Blues Pond Dam ’
are available. No documentations of construction inspection 1
records were obtained. To our knowledge, there are no
documented maintenance data. An Engineering Geologic Report
of Blue Lake by the Missouri Department of Natural Resources
dated October 1977 is included as Sheets 3 and 4 of Appendix
B.

A. Surveys:

No information regarding pre-construction surveys was
available. The crest of the spillway was used as datum for
the inspection survey and assumed to he at elevation 917.7
(estimated from the USGS quadrangle).

B. Geology and Subsurface Materials:

The site is located in the central portion of the
Ozarks geologic region of 'Missouri. The Ozarks are charac-
terized topographically by hills, plateaus, and deep vallevs.
The most common bedrock *types are dJdolomite, sandstone, and
chert.

The publication "The Geology ot the Rolla Quadrangle"
indicates that the bedrock in the area of the dam and lake
is the Roubidoux formation of the Canadian Series in the
Ordovician System. The Roubidoux formation is the most
widely exposed formation in the Rolla quadrangle, and consists
of sandstone, dolomitic sandstone, and cherty dolomite. The
beds of the Roubidoux are, uas a whole, nonresistant to
weathering. Consisting of alternating thin beds of chert,
quartzite, sandstone, and thin-bedded dolomites, the formation
is easily broken down. An Engineering Geologic Report of
Blues Pond by the Missouri Department of Natural Resources
indicates that "sandstone and cherty dolomite of the Roubidoux
Formation make up the lake basin with dolomite of the Jefferson
City-Cotler Formation making up the drainage area.'" The
complete report is included as Sheets 3 and 4 of Appendix B. 1

The publication '"Caves of Missouri'" indicates that at
least 56 caves exist in Phelps County. Of these caves, at
least five caves are located in the Rolla quadrangle, and
eleven caves are in the adjacent Yancy Mills quadrangle.

! All of the 14 caves which are within ten miles of the site
’ are clustered to the west and southwest.




The '"Geologic Map of dissouri' indicates several normal
faults about 30 miles east and northeast of the site. The
Missouri Geological Survey has indicated that the faults in
this area are gencrally considered to be inactive and have
been for several hundred million vears.

Information from the United States Department of \griculture,
Soil Conservation Service indicates that soils in the watershed
area of Blues Pond are comprised of the following soil
types:

Soil (Slopes) Percent of Watershed

Bardlev (5-9%)
Bardley (9-14%)
Hartville (0-2%

ot
(Val SV ¥2]

The Bardley soils typically have dark brown cherty silt
loam A-horizons and red silty c¢lay and clay B-horizons and
are underlain by bedrock at depths of 20 to 30 in. The
Bardley soils are on gently sloping ridges and strongly
sloping to steep side slopes. They have formed in residuun
from cherty dolomite interbedded with some limestone and
sandstone.

The Hartville soils dre generally silt loams for the
upper 14 in. and silty clay and clay below that, and are
underlain by a cherty clay at a depth of 5 ft to 6 ft. The
Hartville soils are typically poorly drained soils on alluvial
terraces,

C. Foundation and Embankment Design:

No foundation and embankment design information was
available., Seepage and stability analyses apparently were
not performed as required in the guidelines. It is antici-
pated that the dam is homogeneous without any internal
drainage features. The material is probably primarily silts
and clays taken from the lake area. [t is not known whether
a cutoft trench was provided. ©~No construction inspection
tests were available.

D. Hydrology and Hydraulics:

No hydrologic or hydraulic design computations for this
dam were available. Based on a field check of spillway
dimensions and embankment elevations, and a check of the
drainage area on USGS quad sheets, hydrologic analyses using
U.S. Army Corps of tngineers guidelines were performed and
appear in Appendix C, Sheets | to 9.
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L. Structure:

No design information for appurtenant structures was
available,

R

2.2 CONSTRUCTION:

ST

No construction inspection data were available.

2.3 OPERATION:

Normal flows are discharged through an uncontrolled
concrete paved trapezoidal cut spillway in the left abut-
ment. The only regulating facilities are the two drawdown
pipes (one 12 in. CMP and one I 1/2 in. steel) under the
dam. To our knowledge, these pipes have not been used since
1959,

2.4 EVALUATION: &

AL Availability:

No engineering data, seepage or stability analyses, or
construction test data were available.

3. Adequacy:

The engineering data available were inadequate to nake
a detailed assessment of the design, construction, and
operation of this structure. Seepage and stability analyses
comparable to the requirements of the ""Recommended Guidelines
for Safety Inspection of Dams" were not available, which is
considered a deficiencv. These seepage and stability analyses
should be performed for appropriate loading conditions
{including earthquake loads) and made a matter of record.

c. Validity:

To our knowledge, no valid engineering data on the
design or construction of the embankment are available.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS:

A. General: 4

The field inspection was made on 22 May 1980. The
inspection team consisted of personnel from Anderson Engi-
neering, Inc. of Springfield, Missouri, and Hanson Engineers,
Inc., of Springfield, [llinois. The team members were:

Steve Brady - Anderson Engineering, Inc. (Civil Engineer)

Tom Beckley - Anderson Engineering, Inc. (Civil Engineer)
Gene Wertepny - Hanson Engineers, Inc. (Hydraulic Engineer)
Dave Daniels - Hanson Engineers, Inc. (Geotechnical [ngineer)

Photographs of the dam, appurtenant structures, reservoir,
and Jdownstream features are presented in Appendix D.

B. Dam:

The dam appears to be in less than satisfactory condition.
The upstream face is grass covered; however, there is no
riprap protection. 3Some bank erosion and several small
t sloughs caused by wave action and saturation have occurred.
A few small animal holes were noted. The horizontal alignment
of the crest appeared good, and no surface cracking or
unusual movement was obvious (see Photos 4 and 5).

The downstream face is moderately covered with trees
and brush and 1s fairly steep (survey indicates slopes
between 1.7 and 2 horizontal to 1.0 vertical). A small
slough was noted near the crest at approximate Station 3+00.
A few small animal holes were noted. o seepage was noted
at the base or through the dam. Shallow auger probes in the
dam encountered a brown clayey silt to silty clay material

(ML-CL). Photo No. t® shows the Jdownstream face. Sheet 5
of Appendix A presents a plan sketch of the dam showing b

observed features.

C. Appurtenant Structures:

C.1 Primary Spillway:

i The spillway 1s a trapezoidal cut in the left abutment

with concrete paving in the upper portions of the spillway

(see Photos 7 through 15). The slab has experienced some

cracking, and a hole in the slab was noted as shown in

Photo No. 12. Apparently, water is entering the hole and

causing some undermining of the slab. A\ pile of concrete

rubble and rock was placed on the right side of the slab :
downstream of the hole (see Photo No. 13) in an apparent i
effort to reduce soil loss from under the slab. Some i
grading has been Jone recently in the approach area of the 1
spillway on the Jdam side. This area would appear to be |




susceptible to erosion Jduring tloods. 1\ small seep (+ 1/2
GPM) was noted below the end of the concrete paving and was
apparently coming through the bedrock. There was no evidence
of soil being carried with the water. The owner indicated
that this seep has been there for many years (see Photo No.
15).

C.2 Emergency Spillway:

There 15 no emergency spillway.

C.53 Drawdown Pipes:

A 12 in. CMP Jdrawdown pipe was installed in 1959, but
according to the owner, it has never been used. A slide
gate is incorporated at the entrance, but would have to be
opened by divers. The exit end (see Photo No. 18) appeared
in good condition, and no water was seen in or around the
pipe. A 2 1/2 in. steel pipe was also seen about 12 ft
right of the 12 in. pipe (see Photo No. 19). The steel pipe
has a nut valve on the end and, according to the owner, was
probably also installed in 1959. No water was seen around
the smaller pipe.

Because the valve of the 2 1/2 in. drain is located on
the downstream side of the dam, the full head of water
impounded by the dam is acting entirely through the dam.

The area around the lake Jdrain outlet should be periodically
inspected for seepage which might indicate a leak or rupture
of the drain pipe and could eventually initiate a piping
failure through the embankment.

D. Reservoir:

The watershed is mostly grass and agricultural land
with some patches of fairly dense woods. About 20 acres of
the watershed are terraced, and 6 acres drain from concrete
surfaces. The slopes adjacent to the reservoir are moderate,
and no sloughing or serious erosion was noted. No evidence
of significant sedimentation was observed.

E. Downstream Channel:

Spillway flows cascade down the left abutment area on
sandstone and dolomite bedrock (see Photo No. 14) and through
a roadway culvert immediately downstream of the dam (see
Photo No. 16). Spillway releases would not be expected to
endanger the dam. The roadway culvert has been seriously
undermined by spillway releases (see Photo No. 17). Beyond
the roadway, the valley 1s fairly wide, and the channel is
fairly densely wooded on both sides.
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3.2 EVALUATION:

Trees and brush on the dam constitute a potential
seepage hazard and encourage animal burrowing. There is no
wave protection provided for the upstream face of the embank-
ment, and significant bank erosion and some sloughing has
occurred.

The approach area on the dam side of the spillway is
unprotected and will experience erosion during significant
floods. The spillway slab has some cracks, holes, and
apparent undermining. This condition will worsen unless
voids under the slab are grouted, and holes and cracks are
sealed. The seep through the bedrock in the spillway area
could increase and should be monitored.

i .




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURECS:

There are no operating facilities associated with this
dam. The pool is normally controlled by rainfall, runoff,
evaporation, the capacity of the uncontrolled spillway, and
apparent leakage from the reservoir. The drawdown pipes
have not been operated for many vears.

4.2 MAINTENANCE OF DAM:

The crest and the upstream face were clear on the day
of the inspection. Apparently, there is no other regular
malntenance.

4.5 MAINTENANCE OF OPERATING FACILITIES:

There are no operating facilities, except for the slide
gate for the 12 in, CMP, which is under water and has no
dbove-water stem.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

The inspection team is unaware of any existing warning
system for this dam.

4.5 EVALUATION:

The vegetation on the dam, animal holes, lack of riprap,
and deterioration of the spillway slab are deficiencies
which could become serious if repairs are not made and j
regular maintenance 1is not provided.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES:

A Design Data:

No hydrologic or hydraulic design computations for this
dam were available.

B. Experience Data:

No recorded rainfall, runoff, discharge, or reservoir
stage data were available for this lake and watershed. The
owner indicated that the lake maintains a relatively constant
level, and that he has never seen it lower than about 1 ft
below the spillway crest. The owner also indicated that the
dam has never overtopped, and that he has never seen water
more than 1 ft above the spillway crest.

C. Visual Observations:

The spillway slab has experienced some cracking and
undermining. The approach area is unprotected on the dam
side and would be susceptible to erosion. 1\ small seep (+
1/2 gpm) was noted in the spillway below the end of the slab
and is apparently coming through the bedrock. The spillway
outlet channel is well separated from the embankment, and
spillway releases would not be expected to endanger the dam.

D. Overtopping Potential:

The hydraulic and hydrologic analyses (using the U.S.
Army Corps of Engineers guidelines and the HEC-1 computer
program) were based on: (1) a field survey of spillway
Jimensions and embankment elevations; and (2) an estimate of
the reservoir storage and the pool and drainage areas from
the Rolla, Missouri, 7.5 Minute USGS quad sheet.

Based on the hydrologic and hydraulic analyses presented
in Appendix €, the spillway will pass 70 percent of the
Probable Maximum Flood. The Probable Maximum Flood is
Jdefined as the flood discharge that may be expected from the
most severe combination of critical meteorologic and hydro-
logic conditions that are reasonably possible in the region.
The recommended guidelines from the Department of the Army,
Office of the Chief of Engineers, require that this structure
(small size with high downstream hazard potential) pass 50
percent to 100 percent of the PMF, without overtopping.
Considering the low height of the dam (23 ft) and the low
storage capacity {113 acre-ft) of the lake, 50 percent of
the PMF has been determined to be the appropriate spillway
design tlood. The spillway will pass the 1 percent proba-
bility flood without overtopping the dam.

- 13 -
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Application of the Probable Maximum Precipitation
(PMP), minus losses, resulted in a flood hydrograph peak
inflow of 3,592 ¢fs. For 50 percent of the PMP, the peak

inflow was 1,796 cfs.

The routing of the PMF through the spillway and dam
indicates that the dam will be overtopped by 0.8 ft at
elevation 923.1. The duration of the overtopping will be
0.6 hours, and the maximum outflow will be 2,781 cfs. The
maximum Jdischarge capacity of the spillway is 1,600 cfs.

The routing of 50 percent of the PMF indicates that the dam
will not be overtopped. The maximum outflow will be 1,094
cfs. Overtopping of an earthen embankment could cause serious
erosion and could possibly lead to failure of the structure.




SECTION 6 - STRUCTURAL STABILITY

b.l EVALUATION OF STRUCTURAL STABILITY:

A. Visual Observations:

Observed features which could adversely affect the
structural stability of this dam are discussed in Sections
3.1B and 53.2.

B. Design and Construction Data:

No design and construction data for the foundation and
embankment were available. Seepage and stability analyses
comparable to the requirements of the guidelines were not
availlable, which constitutes a deficiency which should be
rectified.

C. Uperating Records:

No operating records have been obtained.

D. Post-Construction Changes:

The dam was raised 53 ft, and the concrete spillway slab
was constructed in 1959. The drawdown pipes were also
installed at this time. No other modifications are known to
have been made since that time.

E. Seismi¢ Stability:
The structure is located in seismic zone 1. An earth-

quake of this magnitude would not generally be expected to
cause severe structural damage to a well constructed earth
dam of this si:ze. However, it is recommended that the
prescribed seismic loading for this zone be applied in
stability analvses performed for this dam.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT:

This Phase [ 1inspection and evaluation should not be
considered as being comprehensive since the scope of work
contracted for is far less detailed than would be required
for an in-depth evaluation of dams. Latent deficiencies,
which might be detected by a totally comprehensive inves-
tigation, could exist.

A. Satety:

The embankment is generally in less than satistactory
condition. Several items were noted during the visual
inspection which should be investigated further, corrected,

or controlled. These items are: (1) erosion on the upstreanm
face due to lack of wave protection; (2) tree and brush
growth on the dam, especially on the downstream face; (3) a

few small animal holes on both faces of the dam; (4) a ninor
slough on the downstream face; (3) c¢racking and undermining
of the spillway slab; (6) a small leak through the bedrock
below the spillway slab; and (7) lack of erosion protection
in the spillway approach area (on the dam side). Another
deficiency was the lack of seepage and stability analysis
records.

The dam will be overtopped by flows in excess of 70
percent of the Probable Maximum Flood. Overtopping of an
earthen embankment could cause serious erosion and could
possibly lead to failure of the structure.

B. Adequacy of Information:

The conclusions in this report were based on the
performance history as related by others and visual obser-
vation of external conditions. The inspection team considers
that these data are sufficient to support the conclusions
herein. Seepage and stability analyses comparable to the
"Recommended Guidelines for Safety Inspection of Dams" were
not available, which is considered a deficiency.

C. Urgency:

The remedial measures recommended in paragraph 7.2
should be accomplished in the near future. If the defici-
encies listed in paragraph .\ are not corrected, and if good
maintenance is not provided, the embankment condition will
continue to deteriorate and possibly could become serious in
the future,




D. Necessity for Additional Inspection:

Based on the result otf the Phase [ inspection, no
additional inspection is rccommended.

E. Seismic Stability:

The structure is located in seismic zone 1. An earth-
quake of this magnitude would not generally be expected to
cause severe structural damage to a well constructed earth
dam of this size. However, it is recommended that the
prescribed seismic loading for this :zone be applied in any
stability analyses performed for this dam.

7.2 REMEDIAL MEASURES:

The following remedial measures and maintenance pro-
cedures are recommended. 1All remedial measures should be
performed under the guidance of a professional engineer
experienced in the design and construction of dams.

A. Alternatives:

{1) Our analyses indicate that the spillway size and
height of dam are adequate to pass 70 percent of
the PMF, which meets the requirements of the

guideguidelines for this size Jdam.

B. 0O§M Procedures:

(1) Seepage and stability analyvses comparable to the
requirements of the recommended guidelines should
be performed by an engineer experienced in the
construction of dams.

{(2) Tree and brush growth on the dam should be cut
annually.

{(3) The erosional areas on the upstream face should be
repaired, and wave protection should be provided.

(4) Animal holes should be filled and maintained.

{5§5) The spillway approach area on the dam side should
be provided with erosion protection,.

(6) The voids under the spillway slab should be grouted, ;
and the holes and cracks in the slab should be sealed. 3

(7) The gate for the drawdown pipe should be opened
periodically to insure that it is operable,

e P



(8)

(9)

m

The seep should be monitored periodically to determine
if there is any increase in flow and whether soil
particles are being carried with the water.

A detailed inspection of the dam should be made
periodically by an engineer experienced in the design
and construction of dJdams.
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A NEDRUT Madib, PLRVORT o0t BuLct LAYE (NI
PHELES CoUNTY, MITUOURI

LOCATI A LEN, JUY%, SkY, soce Y, TO 37 i, e B, Polla Quadrangle.

The 'ake, constructad pproximately 30 years a0, LS in an sadt-west trending
tribut.ry of Little Beaver Jreck.  dandstone and checty dolomite of the loubidoux
Format:on rake up the lake basin with '945hite of the Jefferson City-Cotter fcrma-
tion =aking 1p the drainage area. '

Th2 sandstone p.ortien 0f the Roulbidoux Fermaticn i3 very permeable vertically
d:e to large cracks in *iie sandstone bedrock that o for a consideruble depth verti-
cally and for great distances horizontally. The belrock exposed below the spillway
27 the dam is somewhat r'pical »€ the sandstone bedrock. Sufficient quantities of
5311 warthed in off the slor:s cvidently have miskel the bedrock to a depth sufficient
to> pond watar in the lake, and/or the core under the dam is placed at a sufficient
depth %o 'ntercept warter moving through the jointed Loadrosck. The bedrock in the
witersned 10 ¢ ntrast 1noralatively water tighe voreically and makes a comerhit ideal
ararshed Lo that much of the rainfall in the watershad will eventually flow into
the stroam and Into o like. A tricil2 of wate:r innc the luke wnild be cxpoored
2R a neacs perenara L tasis erthor on the surface »>r the shall "w subsurface.

Tre draitnage area orvitl “he li<e s approximately 270 surface acres. ‘the lake
o calculated frmoa 170 ooposraphic map 1s arwen 5 and 6 acres. The driiinage area

15 arple Cor the sizoe o zre lake,

A tcmall l2ak tHoor tias bheen present for many vears cmanateag fram the base -f rho
tua anag would not Lo o caldered excessive ledkag o or Jdangerous to the dam unless soll
r~atervials srarc prorng crem thaes siring area. A mall vertical hole has formed on
the upstr:am porti>»n ot “he spillway that is rrobat v the result of saturated soil
material flow:ing int> one -f the verticial cravks 1o "ne underlying sandston:, This
vartical hnle will i 111 probatility enlarge i1tselr with time an! probably —-.an be
temporarily regaired by filling the hole with 1 wvary fluid cement material such as
ne=t cement (2 cament ol water mixture with i catalyst to make the cement .+t up
within minutes razther than hoears).  Thic type o0 vertical leakage can oaccur in this
setting at an =i and 35t .

Wt

t 02 repaired as coon 13 possikin tn prevent eclargrent

30

4~
€ t®e hoi-.
Jhe dam o aprelrs - oo relatvelt s und consider g its age althoagh the fownstreanm
oo of the Qam o ie ¢ sesively Lteep.  Ralsing ot e water level in the luke scveral

Teot otnoall prorability vould siase slides to ccoir on the downstream face of the dam.
ctotne dai neljht were vised even several feet, it w~uld probably he necessary to
starr at the Dise ot “he Jam rather than increasing -nly the height of the top of tle
21T o fla<%en our £ v iownstreain slope. Raising .1 the water lewvel of tre lak:: even
saveral feet niay well viravarte minor leakige conditions now present and may well foci-
titate re-design and co.astruction of the spillvay as well as extending the end »f the
Jari further to the soath,

Sheet 3, Appendix B
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. sxpansion of the lake luterally by excavating on the shoreline as well as the
tailwater area of the lake is contemplared, both tor locating borrow material as

a fill source for ancther area and to bLoeautify the like. Excavation along the shore-
line in the low lying areas can probably be accommplished without getting into the
beireck excavation or adding ro leakwrie conditicns into heldrock. The lake,hvwever,
sheuld et zome in contaict with sandtitene bedrock over a large area particularly
just upstream of the dam. Exposure of thn [1ke witer to the urderlying bedralk
would probably result in excessive loakage. FExtending the shoreline of the lake
herizentally in the high areas would resalt in a high vertical kluff on t' ~ shore-
line as well as rock excavation, It is anticipited that a maxirmm of 4-5 feo t of
5011 i3 present generally on the snotreline.

The upper :»nd ot <he lake would p:obably have Ui qreatest potential yield of
norrow material and woull increase tna snrface area 3¢ the lake the most for the
smcunt of material removed., Yardage «stimates foor borrow materiil can rouqghly be
-alenlated using a rule f thunbk that ocne acre excivited 3 feet deep will yiald about
4,800 cubie vards of material. 7This ~atarial, however, will normally shrink when
~ 1. compacted in a £ill so it might tuke 110,00 £5 115,000 thousand cubic yards
Z111 un oa 109,000 rard hole.

—

¢

oY

To dz2termine whether sufficient so:1l material is avaijable on the floodplain
on tra upper end of the lake for anticipated fill :eods, it is recommended that a
backlioe be employed to ¢xcavate several test pits to determine if sufficient borrow
material is available and whether sufficicent depth cian he attained to back the water
into tne excavated area a sufficient depth to where the borrow pit is under water.
It 15 re.ommended that a minimum of 3 feet of water :zover the borrow area to prevent
exces. ive weed greowth and the formation of larje mud flats in the dry surmer months
when the lake level conld drop a foot or more becaus. of evaporition, leakage, ote,
The backhoe could also be utilized to prohe the :horeline of the lake to determine
thickness of soil over bhodrock in other potential expansion areas. Approximately two
hours time with o backho would be suttficient o make thiy determinat.oon,

Lowering 2f the lake level sevoral tret would prohably be recessary to oxreiite
the excavatiosn in the apper end of the lake as wonld improvements on other parts of
the snoreline. A time [roame necessary 'o lower a lave of this size several feet can
br ronghly calculated by assuming one acre of wat:r one foot deep contains approxi-
mately one-third of a mollion gallons ot water.

i zamracy:

1. Fdatsireg the w0 v Jevel may result in excessive leakaqe and require re-
Jeciening of % lam and spillway.,
Rorrowing material from the sides of the lak~ on the high areas protably
will require ro-'k excavation. The low areas would yield some earthen
material.

3. Expansien of tiie npper end of the lake troull prebibly yield the largest

amount of borrow ratevrial,

It this oiffice vin ba ot further .assistance, don't hesitate to call or write.

- / )
R O N

Thomas J. Dean, Geologist
Applind injineering & !'rban Geoloiy
Geoloy ¢ lLand Survey

Vet oaber r, 1977

il Murry cenick
11Ls "wayne Ave,
folla, M)
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Overtopping Analysis
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APPENDIX C
HYDROLOGIC AND HYDRAULIC ANALYSIS

To determine the overtopping potential, flood routings were performed
by applying the Probable Maximum Precipitation (PMP) to a synthetic unit
hydrograph to develop the inflow hydrograph. The inflow hydrograph was
then routed through the reservoir and spillway. The overtopping analysis
was accomplished using the systemized computer program HEC-1 (Dam Safety
Version), July 1978, prepared by the Hydrologic Engineering Center, U.S.
Army Corps of Engineers, Davis, Califormia.

The PMP was determined from regional charts prepared by the National
Weather Service in "Hydrometeorological Report No. 33." Reduction
factors were not applied. The rainfall distribution for the 24-hour PMP
storm duration was assumed according to the procedures outlined in EM
1110-2-1411 (SPD Determination).

The synthetic unit hydrograph for the watershed was developed by
the computer program using the SCS method. The parameters for the unit
hydrograph are shown in Table 1 (Sheet 3, Appendix C).

The SCS curve number (CN) method was used in computing the infiltra-
tion losses for rainfall-runoff relationship. The CN values used, and
the result from the computer output, are shown in Table 2 (Sheet 4,

Appendix C).

The reservoir routing was accomplished by using the Modified Puls
Method assuming the starting elevation at normal pool. The hydraulic
capacity of the spillway was used as an outlet control in the routing.
The hydraulic capacity of the spillway and the storage capacity of the
reservoir were defined by the elevation-surface area--storage-discharge
relationships shown in Table 3 (Sheet 4, Appendix C).

The result of the routings of the PMF ratios indicate that the dam
will pass the 1 percent probability flood without overtopping the dam.

The rating curve for the spillway (see Table 4 Sheet 5, Appendix C)
was determined assuming critical flow condition at the control section.

The flow over the crest of the dam during overtopping was determined
using the non-level dam option ($L and $V cards) of the HEC-1 program.
The program assumes critical flow over a broad-crested weir.

A summary of the routing analysis for different ratios of the PMF
is shown in Table 5 (Sheet 6, Appendix C).

The computer input data, a summary of the output data, and a plot
of the inflow-outflow hydrograph for the PMF are presented on Sheets 7,

8 and Y of Appendix C.
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TABLE 1

SYNTHETIC UNIT HYDROGRAPH

Parameters:

Drainage Area (A) 0.31 sq miles ,
Length of Watercourse (L) 0.90 miles :
Difference in elevation (H) 157 ft
Time of concentration (Tc) 0.33 hrs
Lag Time (Lg) 0.20 hrs
Time to peak (Tp) 0.24 hrs
Peak Discharge (Qp) 625 cfs
Duration (D) 5 min.
Time (Min.) (*) Discharge (cfs) (*) j
0 0
5 151
10 498 .
15 618 ‘
20 494
25 275
30 158
35 89
40 52
43 29
50 17
55 9
60 6
65 3
70 1

(*) Fronm the computer output

FORMULA USED:

11.9 L3 0.385 From California Culverts Practice, California
Te = ( -—ir———ﬂ Highways and Public Works, September 1942.
Lg = 0.6 Tc
D
Tp = 3 + Lg
I/
Qp = :§%Eé;9 Q = Excess Runoff = 1 inch

Sheet 3, Appendix C




TABLE 2

RAINFALL-RUNOFF VALUES

Selected Storm Event Storm Duration Rainfall Runof f Loss
(Hours) (Inches) (Inches) (Inches)
pPMP 24 33.80 32.11 1.69

Additional Data:

1) Soil Conservation Service Soil Group C

2) Soil Conservation Service Runoff Curve CN

3) Soil Conservation Service Runoff Curve CN
1 percent probability flood

4) Percentage of Drainage Basin Impervious 1

86 (AMC III) for the PMF
72 (AMC 1I) for the

h

0 percent

TABLE 3
ELEVATION, SURFACE AREA, STORAGE AND DISCHARGE RELATIONSHIPS
Lake
Elevation Surface Lake Storage Spillway
(feet-MSL) Area (acres) (acre-ft) Discharge (cfs)
900.5 0 0
* 917.7 8.0 46 0
920.0 16.0 74 385
** 922.3 18.0 113 1600
925.0 20,5 165
930.0 25.0 280

*Primary spillway crest elevation
**Top of dam elevation

The above relationships were obtained from survey measurements and

the ROLLA, MO, 7.5 minute quadrangle map.
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TABLE 4

SPILLWAY RATING CURVE

Reservoir Spillway

Elevation Discharge

(ft, MSL) (cfs)
917.7 0
918.7 74
919.6 250
920.0 385
921.0 800
922.0 1400

* 922.3 1600
924.0 3200
924.6 3900

* Top of dam elevation

METHOD USED: Assuming critical flow at the control section

3 Design of Small Dams, Water and Power Resources

Service (U.S. Bureau of Reclamation), 1974 Edition,
page 553

FORMULA: QE =
g

v-ll'.b

Discharge in cubic feet per second
Cross sectional area in square feet
Water surface width in feet
Acceleration of gravity in ft/sec

[ R )

Sheet 5, Appendix C g
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TABLE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Depth )
of Inflow Elevation Storage Outflow (fe.) "
PMF (CFS) (ft£.-MSL) (AC.-FT.) (CFS) Over Top 3
of Dam '
0 * 917.7 46 0 .
0.10 359 919.1 63 154 o
0.20 718 920.0 74 394 ‘
0.30 1078 920.6 83 616 »
0.40 1437 921.1 92 836 ;
0.50 1796 921.5 99 1G94
0.60 2155 921.9 106 1345
0.65 2335 922.1 110 1479
0.70 2515 ** 922.3 113 1618 0
0.75 2694 922.5 117 1786 0.2
1.00 3592 923.1 128 2781 0.8 ‘

The percentage of the PMF that will reach the top of the dam is 70 percent.

*Primary spillway crest elevation
**Top of dam elevation
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APPENDIX D

Photographs




Photo No,

10

11

12
13

14
15

16
17
18
19
20

LIST OF PHOTOGRAPHS

Aerial View of Dam Looking East

Aerial View of Lake and Dam Looking South’

Aerial View of Lake and Watershed Looking Northwest
Upstream Face of Dam Looking Southwest

Crest of Dam Looking South from Right Abutment
Downstream Face of Dam Looking South from Right Abutment

Spillway Crest Looking South - Note Fish Screen and
Walking Blocks

Spillway Crest Looking North
Spillway Looking Downstream From Crest

Spiliway Channel Looking Downstream at Culvert
Under Road

Spillway Looking Upstream From Dcwnstream Edge of
Paved Section

Spillway Slab - Note Hole in Concrete

Right Edge Spillway Slab - Note Apparent Erosion
and Possible Undermining (Filled in With Rubble)

Spillway Channel Looking Upstream

Spillway Channel Near Lower Edge of Concrete Section -
Note Small Trickle of Seepage Coming Through Bedrock

Culvert Under Roadway Looking Downstream
Undermining of Culvert Abutment Left Side
Outlet 12 in., CMP Under Dam

Qutlet 2 1/2 in. Steel Pipe Under Dam

View of Lake From Crest
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Culvert
— L -
—L _ L(®

\\
Culvert )
/

Undermined

Seepage T

Through Rock

.5 gpm Edge of

Spillway Slab
Conc/rete

Stabd

( ' I0' Slough T

LAKE —=

( 5' Slough t

Apparent Trash Rack Remnant
Laying on Bank

/w°od Lagging

Slab Undermined
(Rubble Fill)

Male in Slab

Spiliway

Fish Screen

PHOTOGRAPH LOCATIONS

Blues Pond Dam
Phelps County, Missouri
Mo. I.D. No. 31538
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