AD-A156 476  NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS ST
PRULS SCHOOL DAM ¢ . C(U) CORPS OF ENGINEERS WALTHAM MR
NEW ENGLAND DIV MAR 88

UNCLASSIFIED - F/G 13/13




¢ N
A "
L
{
4
s fl2s
|0 k= =
=ik
——— :___ b L
[
“"I T =
[ =]
'Y | ) Sy
— &
IL2s flls wie
MICROCOPY RESOLUTION TEST CHART
- NATIONAL BUREAU OF STANDARDS-1963-A
L- .
.
PT."“’
F.-
o
&:_'
b
»;.j-
)
P. ".‘
b
L
‘@
i L T RN PR REHENEN
Y ot o WP UL LI WL W o FOTSIRISRNT RGNS |




MERRIMACK RIVER BASIN |
CONCORD. NEW HAMPSHIRE EERSS

ST. PAULS SCHOOL DAM
NH 00361

NHWRB NO. 51.25

AD-A156 476

PHASE 1 [INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

. - Pryt ey
- —

OTC FILE COPY

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

L A AT} o

S roproduete S AR PR O public release]

[T AT MENT A \
.- we in black and MARCH 1980 { ‘Dls(nbuiion Unlimited

85 6 19 o079 || ...

......

........




T T w T s e TN TR e, T CAEEC S Al g Tt AR g Tl * el Y ad Sk "ty "R Rl i J"'T'mv‘;"'f'y'“""f"l'm‘v’v“@':?;7.
-

UNCLASSIFLED
SECURITY CLASSIF-ATION OF THIS PAGE (When Daeta Entered) .
REPORT DOCUMENTATION PAGE BEF%%%ch:;EggmgN:oau

1. REPORY NUMBER 2. GOVTY ACCESSION NO. 73. RECIPIENT'S CATALOG NUMBER

NH 00361 Lh-mi S L7k
& TITLE rand Subtitfe) 5. YYPE OF REPORT & PERIOD COVERED

St. Pauls School Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL §PERFORMING OMG. REPORT NUMBER
7~DAAMUSTHO"(I) 8. CONTRACY OR GRANTY NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
AREA & WORK UNIT NUMBERS

1. CONTROLLING OF FICE NAME AND ADDRESS 12. REPORT DATE
3 DEPT. OF THE ARMY, CORPS OF ENGINEERS March 1980
. NEW ENGLAND DIVISION, NEDED 13. MUMBER OF PAGES
9 424 TRAPELO ROAD, WALTHAM, MA. 02254 67 ..
[, T4, MONITORING AGENCY NAME & ADDRESS(!/ different from Gentrolling Office) | 5. SECURITY CLASS. (of thie repori) i;
[ ]
o UNCLASSIFIED ]
& Tia. DECLASSIFICATION/ DOWNGRADING o
[‘ SCHEDULE o
t 16. DISTRIBUTION STATEMENT (of thie Reporr) t’j
! APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED .,
tjf-.‘j 2
= -]
S -
= . ]
tf 17. DISTRIBUTION STATEMENT (of the sbetract entered in Bleck 20, i dilterent from Repert) :.
.

18. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

e

‘
Py

19. KEY WORDS (Continue en reverse olde If y and identily by block number)

DAMS, ‘INSPECTION, DAM SAFETY,
Merrimack River Basin

AN i

ments. It is not anticipated that 1ives would be lost,

Concord New Hampshire . - = -
Turkey River . - o g

20. ABSTRACT (Continue on reverse side I y end identily by block number) _-1
|

The dam is a conarete overflow section about 15 ft. high with a length of 100 4

ft. The dam is in fair condition at the present time, with a few major con- "

cerns which must be corrected, The size is intermediate with a significant s
hazard potential. The dam could be damaged by the discharge over the abut- i

-

g

DD \':2:"7: “73 LOITION OF ' NOV 83 18 OBSOLETYEL

ek

. . . . PR . . . . . o . S e e T R A
At s . ST T U S . M. R . S et P LRSI S WAL AL VNS G AL VLA T SUEE ST SO ST, WY o . ST - S So N S |




APl i SR S I A A4 20 R dey 2n i i o R ad e 2 RN IC B 4 R SN ST gl il it ed ‘e _paituite o g an
~
.

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY

PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

REPLY TO

ATTENTION OF:

NEDED

JUN 19 1380

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the St. Pauls School Dam Phase 1 Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,

the cooperating agency for the State of New Hampshire. 1In addition, a

copy of the report has also been furnished the owner, St. Pauls School,
Concord, New Hampshire 03301.

Copies of this report will be made available to the public upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl mz‘l;{.' ?%ﬂé
As stated Colonel, Corps of Engineers

Division Engineer

S e . Car . . * R AN ST T - T e T
et e L e, > e LT K o W . PR . - .~
S ae e e R ot R A L T R O L L L AP o e e
AP R R PP I Iy U S W ST vy S I M\‘~; PRSIV DT L S TR DUy




T T L ey T e e T e T T

- ST. PAULS SCHOOL DAM

NH 00361 i Accession For _
NTIS GRA&I 25
DTIC TAB

Unannounced d
Justification o

- NHWRB 51.25

By.

— 9

CONCORD, NEW HAMPSHIRE

- Dist
B MERRIMACK RIVER BASIN / i

Distribution/ o S
Av.~ {lability

. ‘hvail ang/or Tl
Special RS

Codes ‘:'\)g

1

A

L Y

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

b e R T A
[ N o RS L . . AT \* B S RPN
| PP PR AW U U P e AT WP P ot P PEPE AR AN PR TP

ST

o« .
- -

et aTaa et itatatats taTa e la ta




R TR T T —r T R R R T T R R T TR TR T, TR TR TR T 8, TR, TN

NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT
Identification No: NH 00361
Name of Dam: St. Pauls School Dam
Town: Concord

County and State: Merrimack, New Hampshire

Stream: Turkey River

Date of Inspection: February 5, 1980 ‘ ) |

St. Pauls School Dam is a concrete overflow section approximately 15 feet, high
from the bottom of the upstream channel to the top of the training walls and
approximately 100 fest, long between the training walls., The upstream face of the
concrete overflow section is vertical and measures approximately 9 feet from its
crest to a concrete apron on the channel bottom. ‘The downstream face is ogee
shaped and measures approximately 11 feet from its crest to a concrete apron on
the bottom of the downstream channel.
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The dam impounds Little Turkey Pond and adjoining Turkey Pond. The discharge
over the spillway flows through the Turkey River in an easterly direction for
approximately 0.2 miles to the upstream end of an unnamed pond located on the
western side of the St. Pauls School Campus. The purpose of the dam is recreational.
The reservoir is 2.65 miles in length with a surface area of about 360 acres. The
maximum storage capacity is about 6,410 acre feet.
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. ) As a result of the visual inspection and the review of available data regarding
this facility, the dam is considered to be in FAIR condition. Major concerns are:
lack of vegetation on the crest of both abutments render these areas iess resistant
to erosion; seepage discharge over the top of the low training walls on both sides
of the discharge channel immediately below the dam; small trees growing on the
downstream slope of both abutments; and leakage of the sluice gate.
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This dam is classified as INTERMEDIATE in size and a SIGNIFICANT hazard
structure in accordance with the recommended guidelines established by the Corps e
of Engineers. The test flood for this dam, therefore, ranges from one-half the e
Probable Maximum Flood (1/2 PMF) to the Probable Maximum Flood (PMF). The

full PMF was utilized for this hydrologic analysis. The test flood inflow was
estimated to be 38,400 cfs, and resulted in a routed test flood outflow equal to
17,200 cfs which would overtop the dam crest by about 6.0 feet. The maximum
spillway discharge capacity with the water level at the dam crest was estimated
to be 5,660 cfs or about 33 percent of the routed test flood outflow.
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Since the tailwater resulting from discharge over the spillway, with the water
surface at top of training walls, would increase the stage in the downstream
reaches nearly as much as the dam failure discharge, the hazard potential for this
dam was assessed by failing the dam with the water surface at the crest of the
spillway. The discharge from this failure would raise the water surface in the
lower pond by nearly 4 feet. Water would enter one classroom to a level of 1 to
2 feet above the sill, and would result in damage to the lower floor. The dam
creating the lower pond could be damaged by the discharge over the abutments.
It is not anticipated that lives would be lost.

It is recommended that the owner engage a qualified registered engineer to specify
erosion protection for the soil abutments, investigate the seepage discharging over
the top of the low training walls on both sides of the discharge channel immediately
below the dam, investigate the leakage of the sluice gate and do a detailed
hydrologic-hydraulic investigation to assess further the potential of overtopping
the dam, the adequacy of the spillway to pass the test flood, and the need for
and means to increase project discharge capacity. It is also recommended that the
owner remove the trees from the immediate vicinity of the dam and downstream
channel, repair all spalled concrete and control trespassing on the abutments.

The recommendations and remedial measures are described in Section 7 and should
be addressed by the owner within one year after receipt of this Phase I Inspection

Report.
s ) / W
SS%F Rew i, /
£~_‘% #1.%, enneth M. Stewart
FE oo % Project Manager
Fal m ) N.H.P.E. 3531
£ STENART J M E
= NO. 3531 a3
23 3‘_ '3::§ S E A Consultants Inc.
2 % WA Rochester, New Hampshire
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This Phase I Inspection Report on St. Pauls School Dam
has been revieved by the undersigned Review Board members. In our
opinicn, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection of
! Dams, and with good engineering judgment and practice, and is heredby

submitted for approval.

‘ ,
ARAMAST MAHTESIAN, MEMBER

Geotechnical Engineering Branch
Engineering Division

%"1@

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, CHAIRMAN
Water Control Branch
Engineering Division

APPROVAL RECOMMENDED :

Egéz B. FRYAR 5

Chief, Engineering Division

...............................

>y A Srus- SOl sl bk Ty LR oy
At A - vl s Sl S S b v 2 B i N bt S A Sl SR G M M o b AL A SNSRI S OIS

b

l~‘ -."
K INCAN
LR Y

R A
DR R
. ". .'.

N
e
ol

1
bty

b g
L. o, .'t_- [N

¥ N RO R T
N e e

B . L Il

R PRSI
RO AT
Attt dd

)
aas

'
-




&

RN

L et i 1o A ATl S hn R A i B A R AR BRI T e S SR Mt G G 0 et S R o/t e M aC e i S A e Bt Dt S St e

........

PREFACE

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 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
condition of the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability
and safety of the dam, 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 Test flood is
based on the estimated "Probable Maximum Flood" for the region (greatest reason-
ably possible storm runoff), or fractions thereof. Because of the magnitude and
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rarity of such a storm event, finding that a spillway will not pass the test flood

should not be interpreted as necessarily posing a highly inadequate condition. The
test flood provides a measure of relative spillway capacity and serves as an aide
in determining the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the downstream damage
potential.

The Phase I investigation does not include an assessment of the need for fences,
gates, no-trespassing signs, repairs to existing fences and railings and other items
which may be needed to minimize trespassing and provide greater security for the
faeility and safety to the public. An evaluation of the project for compliance with
OSHA rules and regulations is also excluded,

il dion PR DA SR D PR 2P PR AP U U R . a R P NI i Y BT

S

PRI T VAT W W ]

_"J'l‘l.}

Lah




' TABLE OF CONTENTS
{ Section Page
Letter of Transmittal i
PN Brief Assessment ii
- Review Board Page iv
Preface v
Table of Contents vii
B Overview Photo ix
Location Map X
- 1. PROJECT INFORMATION 1-1
1.1  General 1-1
1.2 Description of Project 1-1
1.3 Pertinent Data 1-3

2. ENGINEERING DATA 2-1
2.1 Design 2-1
2.2 Construction 2-1
2.3 Operation 2-1
2.4 Evaluation 2-1
3. VISUAL INSPECTION 3-1
3.1 Findings 3-1
3.2 Evaluation 3-2
4., OPERATIONAL AND MAINTENANCE PROCEDURES 4-1
4.1 Operational Procedures 4-1
4.2 Maintenance Procedures 4-1

4.3 Evaluation 4-1

vii




=54

Section Page )
5. EVALUATION OF HYDROLOGIC/HYDRAULIC FEATURES 5-1
5.1 General 5-1
5.2 Design Data 5-1 T
5.3 Experience Data 5-1 :

5.4 Test Flood Analysis 5-1
5.5 Dam Failure Analysis 5-1 :l
6. EVALUATION OF STRUCTURAL STABILITY t6-1 4

6.1 Visual Observations 6-1 |
6.2 Design and Construction Data 6-1 *.“
—
6.3 Post-Construction Changes 6-2 !

6.4 Seismic Stability §-2

7. ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES 7-1 e
7.1 Dam Assessment 7-1 ‘
7.2 Recommendations 7-1
1 7.3 Remedial Measures 7-2 —‘
7.4 Alternatives 7-2 "
APPENDICES -
APPENDIX A - INSPECTION CHECKLIST A-1 —.:'
: APPENDIX B - ENGINEERING DATA B-1 e
) APPENDIX C - SELECTED PHOTOGRAPHS c-1
N APPENDIX D - HYDROLOGIC AND HYDRAULIC COMPUTATIONS D-1 .
v
v .’
viii ﬁ
3
’ ~ 3
b e e T e T




L

-

At Bl e

A T Ty WO

[l e e et R

OVERVIEW PHOTO - ST. PAULS SCHOOL DAM

ix

- F
. K N . L e T e e e C et et R .o
e L S . . « e e . . . . . RTATTACRE . . .

L. B . s . . e ST [ (LI RN R ..

PP Uil WP U Py Y AP TP Y it P I UL I AT N T TR i TN T P TP Y A D Iy I W 1L SR IO Uo¥ TP Y Mn o P "

T

TR LTV TR AN W




;. Lyndebhorough
4 « L

. o . . - . - ST PR e . . L
I T T T SR I RTINSO SIS Sr. O it . SR U PG o e o e St - N I ¢ TR S W P

N e o i B e A A Mt M i e SRR/ S St M VRl -t S PR < b <~ cp o Ml M AR S it Sl
oo
e
Ly
A
rmtniliingd
0
e/ " ,‘/5'1 Fauls
SR IR R ¥
S SRR r\ {\/
jl )J b*: ~ ! ) [
b Y o b
‘.‘\(\,/‘- /*\{.,(\.'n \
TN\ e 5 i
[N - v
o {_’ > "‘ . .
ve, s ("2 \ﬂ * N Athle
‘. ot W) Freld
ST. PAULS )
SCHOOL DAM
sauspury S e : . e meeee o .
Hoghts & Linanes Lytord ~9 Loon - ey Bk & /
-
I N i R el
O 1 Lower ok @ OJJ;,,
. YN Gilmanton s ool V% Bar
® " Bradie B2
td Hi ’
d Pefis Corner ’)‘ ORNWLL j. mer\
- - NV amstead N
% L‘gd‘mc”“'e' pf‘ Barn s\o‘rnh.
Sution gz::on\ s g/ ) Barnst
Hk‘a-adtll
. (103) ¥ Wikiey
D Ay
/
Stewarts Peask
! L 1760
Massssecum
.} 0 \4 T 4
2 '-“w . E:M 3 A
ost! )
! \ Long [Hopkinton (121) ¢ N Cemevﬁ-
i Hennikeg SN A ‘\Shon alls Beosant. Lher
' d P
(3 '\ ngCollege _ (90 | New Rye / 6 5\
8 7\ o Hopkinfon S 3
g:“:"“'. . ¢ \‘ Lake / (1) 1
.,';‘02.A I’\ / Freeses PINA ~
Crangy Milt ’ W4 5 ’\"Jgj A L%
2" Pleasa raney ow Deertigld Parade .
§ ) - 3 Conter o YPeerfield Center Ve
[ \—/ ) ) Pawtucha)
+ /g Dudiey Dunbarton / toir,
4 \Hillsborpug Center _ /
3079 (49) o
]
4 .
Deoun‘g swf‘.;f
Deering PAS
& Mernmech our Lorners, s
\ actd : & e finir- Lz Q
' /) Fosh\] foordale N % \ Fig. 1
N Py ‘Go.“,. owny,,. bahhy "}’
& A S
= ; ) » \if 6 \ 4 bin o) St. Pauls \’4\,
\3 1
‘:om;&ymum win \ France {own 7 e I e S PlnﬂrdVIlle 4 1\%3 school Dam !
Rehabiktstion @ b “ e » "
Vo BT BT TN A
L DR don tagun N, g i1 LOCATION PLAN|
KG 2 Hell o PN '
) ooy ) Ny 2404 \ Bedford , a0
4 ~ Joe Fngiuan >
[ A Pd ol ® 2 0 2 4
. (K 0 R\fa\@ ; =
- D) e 0 - . FO
Happy - "1,,.\\ N *, Vi 'IDM' Scale in Miles ‘o
9‘ A N ) ‘k‘ " ‘ - Vm_




..................

-------------- * " h :.4-T-..
'.‘._,'u
.
Non
]
NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT L
ST. PAULS SCHOOL DAM @
e
SECTION 1 .
PROJECT INFORMATION ]
—
F I
1.1 General .
—_— .9
a. Authority. Public Law 92-367, August 8, 1972, authorized the Secretary :
of the Army, through the Corps of Engineers, to initiate a National Program of R
Dam Inspection throughout the United States. The New England Division of the -]
Corps of Engineers has been assigned the responsibility of supervising the inspection 2 1
of dams within the New England Region. S E A Consultants Inc. has been retained ]
by the New England Division to inspect and report on selected dams in the State .
of New Hampshire. Authorization and notice to proceed were issued to S E A S
Consultants Ine. under a letter of November 5, 1979 from William Hodgson, Jr., S
Colonel, Corps of Engineers. Contract No. DACW33-80-C-0008 has been assigned B
by the Corps of Engineers for this work. - _“!,1
b. Purpose j'-';;'_».'
(1) To perform technical inspection and evaluation of non-federal dams _".E_‘_’-.
to identify conditions which threaten the public safety and thus permit correction S
in a timely manner by non-federal interests. o_
»V ~w
(2) To encourage and prepare the states to initiate quickly effective )
dam safety programs for non-federal dams. T
(3) To update, verify and complete the National Inventory of Dams. -
Sy
1.2 Description of Project S
oY
a. Location. St. Pauls School Dam is located in the City of Concord, <
New Hampshire, on the northeast corner of Little Turkey Pond. The dam impounds _]
water from Little Turkey Pond and adjoining Turkey Pond. Water passing over the -
spillway, flows in an easterly direction through the Turkey River approximately ‘!—1
0.20 miles to the upstream end of an unnamed pond on the western side of the N
St. Pauls School Campus. The dam is shown on U.S.(()E.S. Quadrar}gle, Concord, New T
Hampshire, with coordinates approximately at N43711'35", W71°35'21", Merrimack R
County, New Hampshire (see Location Plan). O
b. Description of Dam and Appurtenances. St. Pauls School Dam is a -‘ .

concrete overflow section approximately 15 feet high from the bottom of the
upstream channel to the top of the training walls, and approximately 100 feet
long between the training walls. The upstream face of the concrete overflow
section is vertical and measures approximately 9 feet from its crest to a concrete
apron on the channel bottom. The downstream face is ogee shaped and measures ‘
approximately 11 feet from its crest to a concrete apron on the bottom of the R
downstream channel.

1-1
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Located through the overflow section near the right training wall is a sluiceway
which consists of a 36 inch diameter pipe controlled by a sluice gate located on
the upstream end of the sluiceway pipe.

e. Size Classification. Intermediate (height - 15 feet; storage - 6,410

0 acre-feet) based on storage (greater than or equal to 1,000 acre-feet and less than i
- 50,000 acre-feet) as given in the Recommended Guidelines for Safety Inspection -
of Dams. .

d. Hazard Classification. Significant Hazard. The discharge resulting from
failure of the dam, with water surface at the spillway crest, would raise the water
surface of the lower pond by nearly 4 feet. Water would enter one classroom .
building to a level of 1 to 2 feet above the sill, causing damage to the lower T
floor of this building. Water would also flow over the two roadways crossing the
lower pond, possibly causing damage to the roadways and bridges. In addition to
this, the dam creating the lower pond could be damaged by the 4 feet deep flow
over its abutments. It is not anticipated that lives would be lost.

e.  Ownership. St. Pauls School Dam was completed in 1958 and has been ! -

continually owned by St. Pauls School, Pleasant Street, Concord, New Hampshire R

03301. Telephone No. (603) 225-3341. T

g f. Operator. The dam is maintained and operated by St. Pauls School, xf'v'.»:':
' Pleasant Street, Concord, New Hampshire 03301. Telephone No. (603) 225-3341. "'."‘

g. Purpose of Dam. The dam was constructed to raise the level of Turkey
Pond in order to build a rowing course for St. Pauls School.

h. Design and Construction History. The dam was designed by Lockwood, L

: Kessler, and Bartlett, Inc., Consulting Engineers, Sycsset, New York, in 1957. -
B Construction began that same year by Manchester Sand, Gravel and Cement -'»‘«—
" Company, Inc. Bow, New Hampshire and was completed in 1958. The design plans
indicate that sections of the concrete dam are reinforced and built on an earth R

foundation. The plans and borings are on file at the State of New Hampshire Water

Resources Board. A copy of the specifications was obtained from St. Pauls School, ;:-ji'::
who also has a set of plans. A set of plans and specifications dated 1946 and
- prepared by Metcalf and Eddy, Engineers for the design of St. Pauls School Dam -’

is also on file at the State of New Hampshire Water Resources Board. This design
was never implemented in favor of the Lockwood, Kessler, and Bartlett design of
1857. The borings made in 1946 for Metcalf and Eddy were used in the final design
and construction by Lockwood, Kessler, and Bartlett. No in~depth design calculations I
or as-built drawings were disclosed for this dam. i

i. Normal Operating Procedures. The St. Pauls School Dam is used to
retain the waters of Little Turkey Pond and adjoining Turkey Pond in order to
provide a rowing course for St. Pauls School. There is no normal operating procedure
for this dam.

........
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1.3 Pertinent Data

a. Drainage Area. The drainage area above the St. Pauls School Dam
covers nearly 29 square miles (approximately 18,560 acres), consisting of moderately o
sloping terrain surrounding a broad swampy area adjacent to Turkey Pond. The =
7 topography in the drainage basin ranges from over 880 feet (NGVD) on top of .J_*

Brown Hill to approximately 316 feet (NGVD) at the base of the dam. The majority
of the basin is heavily wooded and numerous houses are located along the roadways
which transect the drainage area.

b. Discharge at Damsite. Discharge at the damsite occurs over the 100 j
feet long ogee shaped overflow section. A 36 inch diameter sluiceway extends y ] i

through the core of the overflow section near the right training wall and has its

invert set approximately 8 feet below the overflow weir crest. The sluice gate

located on the upstream end of the sluiceway pipe would allow the ponding area

to be lowered to an elevation of about 317 feet (NGVD).

. (1) The capacity of the sluice gate was estimated to be 480 efs with ’;J
the water surface at the top of dam (Elev. 331.0 feet) and 585 cfs with the water f

surface at the test flood elevation (Elev. 337.0 feet). R

(2) Maximum known flood at damsite - unknown .

' (3) The ungated spillway capacity with the water surface elevation ’.
- at the top of the dam (elevation 331.00 feet) was estimated to be 5,660 cfs. o]
(4) The ungated spillway capacity with the water surface elevation "fi;i

at the test flood elevation (elevation 337.0 feet) was estimated to be 16,200 cfs. e

(3) N/A e

a ~ -2
(7) The total spillway capacity at the test flood elevation was esti- }'

mated to be 16,200 cfs at 337.0 elevation. R

: (8) The total project discharge at the top of the dam was estimated ’. =
to be 5,660 cfs at 331.0 elevation (with the sluice gate closed) and 6,140 efs at -

331.0 elevation (with the sluice gate open).

(9) The total project discharge at the test flood elevation was esti- -

mated to be 17,200 cfs at 337.0 elevation. »’-;'—-1

-1

]

. .
-® g
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' c. Elevation (NGVD) These elevations are based on a pool elevation of
325.0 shown on the Concord Quadrangle U.S.G.S. sheet, which was assumed to be
the pool elevation at the crest of the overflow section. It should be noted that
a 6.0 foot discrepancy exists between the U.S.G.S. Quadrangle sheet pool elevation
(Elev. 325.0) and the crest elevation of the overflow section as shown on the
design plans by Lockwood, Kessler, and Bartlett, Inc. (Elev. 319.0) presumed to be
& NGVD.
(1) Streambed at toe of dam - 315.0
(2) Bottom of cutoff - 306.0
’ (3) Maximum tailwater - unknown
(4) Normal pool - 325.2
(5) Full flood control pool - N/A
(6) Spillway crest - 325.0
(7) Design surcharge (Original Design) - unknown
(8) Top of dam - 331.0
(9) Test flood design surcharge - 337.0
d. Reservoir (length in feet)
f;f (1) Normal pool - 14,000
(2) Flood control pool - N/A

a ®

(4) Top of dam - 26,100

Spillway crest pool - 14,000

(5) Test flood pool - 26,400

S e.  Storage (acre-feet)
(1) Normal pool - 765
(2) Flood control pool - N/A
(3) Spillway crest pool - 700 -,—1
(4) Top of dam - 6,410 - '.
(5) Test flood pool - 16,370 i
] .
1-4
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. {. Reservoir Surface (acres)

(1) Normal pool - 360

(2) Flood control pool - N/A
(3) Spillway crest - 310

(4) Test flood pool - 1855

(5) Top of dam - 1465

< g. Dam —
(1) Type - concrete overflow section 1
(2) Length - 100 feet (overflow section between training walls) -'_";i't:j
“ (3) Height - 15 feet (maximum) | "‘*". 3
T

(4) Top Width - varies

(5) Side Slopes - upstream - vertical
- downstream - ogee-shaped

l (8) Zoning - unknown
(7) Impervious core - concrete
B (8) Cutoff - 3 feet thick concrete curtain to Elev. 306.0
n (9) Grout curtain - unknown '
. (10) Other - none :
h.  Diversion_and Regulating Tunnel
. Not applicable (see Section j below) ;,!,;
i  Spillway
(1) Type - overflow section, ogee-shaped
¢ (2) Length of weir - 100 feet
(3) Crest elevation - 325.0 (top of overflow section)
» (4) Gates - N/A
.
- 1-5
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(5)  U/S Channel - The banks of Little Turkey Pond and Turkey Pond
are generally tree lined. The slopes of the ponds appear to be stable. No evidence
of significant sedimentation was observed. The approach channel is wide and
unobstructed.

(6)  D/S Channel. The overflow section discharges into a natural stream
channel which is approximately 30 feet wide. Below the dam, the channel is rocky
and has steeply sloping banks until it passes beneath a small bridge approximately
1,000 feet downstream from the dam. Beyond the bridge, the channel discharges
into an unnamed pond at the west end of the St. Pauls School campus. The upper
portion of the pond is tree lined. However, as the dam which impounds this pond
is approached, open, grassed banks become dominant. Various school buildings are
located on the periphery of the lower portion of this pond.

j-  Regulating Outlets

(1) Invert - Sluiceway - 317.0
(2) Size - Sluiceway - 36 inch diameter

(3)  Description - The 36-inch diameter sluiceway pipe passes through
the overflow section near the right training wall;
flow is controlled by a sluice gate located on the
upstream end of the sluiceway pipe.

(4) Control Mechanism - Sluice gate - self contained, non-rising stem
with 4 feet long manual crank operator
(removable) (erank operator removed at time
of inspection)

........
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SECTION 2
ENGINEERING DATA

2.1 Design

A set of plans dated 1957 showing plan, elevation and section for construction of
the dam are available at the State of New Hampshire Water Resources Board.
Another set of plans and specifications dated 1946 for the construction of St.
Pauls School Dam are on file at the State of New Hampshire Water Resources
Board, but this design was never implemented. The boring logs for the 1946 design
were used in the 1957 - 1958 design and construction and are on file at the State
of New Hampshire Water Resources Board. A copy of the specifications dated
1957 were obtained from St. Pauls School.

2.2 Construction

Construction of the dam was begun i 1957 and completed in 1958 by Manchester
Sand, Sravel and Cement Company, Inc. of Bow, New Hampshire. A set of monthly
construction performance records were obtained from St. Pauls School.

2.3 Operation

No engineering operational data were found.
2.4 Evaluation

a. Availability. The St. Pauls School Dam was designed by Lockwood,
Kessler, and Bartlett, Inc., Consulting Engineers, Syosset, New York, and built by
Manchester Sand, Gravel and Cement Company, Inec. of Bow, New Hampshire.
Other than the plans, boring logs, specifications and construction performance
reports, no additional engineering data were found.

b. Adequacy. Available engineering data and drawings are considered
adequate for a Phase I investigation.

c. Validity. The field investigation indicated that the external features
of St. Pauls School Dam substantially agree with those shown on the furnished
plans dated 1957.

2-1
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. St. Pauls School Dam impounds a pond area of intermediate
size. The drainage area above the dam consists of moderately sloping terrain
surrounding a broad swampy area adjacent to Turkey Pond. The majority of the
basin is heavily wooded and numerous houses are located along the roadways which
transect the drainage area. The downstream area is rocky and has steeply sloping
banks that are heavily wooded.

The field inspection of St. Pauls School Dam was made on February % 1980. The
inspection team consisted of personnel from S E A Consultants Inc. and Geotechnical
Engineers, Inc. Inspection checklists, completed during the visual inspection, are
included in Appendix A. At the time of inspection, water was passing approximately
2-1/2 inches deep over the 100 feet wide overflow section. The pool elevation was
at approximately 325.20 NGVD. The upstream face of the dam could only be
inspected above this water level.

b. Dam. St. Pauls School Dam is a concrete overflow section approximately
15 feet high from the bottom of the upstream channel to the top of the training
walls and approximately 100 feet long between the training walls. (See Photo No.
2 and Plans and Details in Appendix B.) The upstream face of both training walls
shows slight spalling of the concrete at the pond elevation probably due to ice
formation. (See Photo No. 4.) The upstream face of the concrete overflow section
is vertical and measures approximately 9 feet from its crest to a concrete apron
on the channel bottom. The downstream face is ogee shaped and measures approx-
imately 11 feet from its crest to a concrete apron on the bottom of the downstream
channel. A lower section of the training walls, about 2.5 feet above tailwater
elevation, extends approximately 35 feet farther downstream from the toe of the
dam. (See Photo No. 6.)

No bedrock exposures were observed at either abutment of the dam. At the north
(left) abutment there is no vegetation, some erosion, and evidence of trespassing
on the upstream side of the fill behind the training wall. (See Photo No. 3.) There
is riprap on the downstream side of the fill behind the training wall and minor
erosion of the downstream slope near the crest close to the abutment. (See Photo
No. 5.) Small birch trees are growing behind the training wall, both upstream and
downstream of the crest of the dam. (See Photo Nos. 2 and 5.) Some water is
seeping over the top of the low section of training wall along the north side of
the discharge channel immediately downstream of the dam. Because the north side
of the valley is rather steep and high, it is not possible to evaluate on the basis
of the visual inspection alone whether this seepage is coming from the reservoir
or whether it is a natural groundwater discharge from the side of the valley.
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At the south (right) abutment, there is no vegetation, considerable erosion, and
evidence of trespassing on the upstream side of the fill behind the training wall.
(See Photo No. 6.) Small trees are growing behind the training wall both upstream
and downstream of the crest of the dam. At the time of the inspection, there
was an icing caused by water seeping over the top of the low section of the
training wall along the south side of the discharge channel immediately downstream
of the dam. (See Photo No. 6.) As with the corresponding seepage on the north
side of the channel, it is not possible to determine on the basis of the visual
inspection alone whether this seepage is coming from the reservoir, or whether it
is a natural groundwater discharge from the high steep natural slope on the south
side of the valley.

There are five (5) holes in the downstream ogee face of the dam. According to
the design drawings for the dam, these holes appear to be the outlet for an 8-inch
underdrain pipe beneath the dam. Water flowing over the dam at the time of the
inspection made it impossible to inspect these holes at close hand, but they did
appear to be open on the basis of what could be observed from the ends of the
dam.

The design plans show a concrete apron which extends 20 feet upstream from the
dam; a concrete cutoff wall, 3 feet wide and extending 9 feet 3 inches below the
elevation of the bottom of the upstream concrete apron; and a concrete apron
which extends to a point 50 feet downstream from the upstream vertical face of
the dam. (See Plans and Details in Appendix B.) Because the reservoir was full
and there was tailwater at the downstream toe of the dam, none of these features
could be observed during the visual inspection.

c. Appurtenant Structures. Located through the overflow section near the
right training wall is the sluiceway which consists of a 36-inch diameter pipe
controlled by a sluice gate with a submerged gate stem operator. The gate at
present is closed and is leaking slightly. (See Photo No. 7.)

d. Reservoir Area. The slopes of the reservoir appear to be stable. No
evidence of significant sedimentation was observed. The approach channel to the
dam is unobstructed. (See Photo No. 1.)

e. Downstream Channel. There is riprap on both banks of the discharge
channel immediately downstream from the low concrete training walls at the
downstream side of the dam. (See Photo No. 2.) Small trees overhang the discharge
channel for a distance estimated to be about 100 feet downstream from the dam,
and large trees overhang the channel farther downstream. (See Photo Nos. 8, 9
and 10.)

3.2 Evaluation

On the basis of the results of the visual inspection, St. Pauls School Dam is
considered to be in fair condition.
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Some soil erosion has occurred on the upstream side of both the north and south
abutments and on the downstream side of the north abutment. This erosion has
resulted from trespassing and lack of grassy vegetation. If it is allowed to continue,
it could lead to breaching of the soil backfill at the abutments of the concrete
overflow section of the dam.

Seepage discharging over the top of the low concrete training walls on the north
and south sides of the discharge channel immediately downstream of the dam could
develop into a long-term erosion problem if not controlled.

Small trees growing behind the training walls at both ends of the concrete overflow
section of the dam are not a problem today, but could result in serious seepage
and erosion problems when the trees grow larger, if a tree should then blow over
and pull out its roots, or if a tree should die or be cut and its roots rot.

Ice damage to the upstream face of the concrete training walls at pond elevation,
although not a problem at present, could continue and lead to serious deterioration
of the training walls.

Leakage of the sluice gate which is a sign of improper seating or deterioration
of the gate could lead to further deterioration.
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SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

4,1 Operational Procedures

a. General. The St. Pauls School Dam is used primarily to retain the
waters of Little Turkey Pond and adjacent Turkey Pond to provide a rowing course
for St. Pauls School.

b. Description of Any Warning System in Effect. No written warning system
exists for the dam.

4,2 Maintenance Procedures

a. General. The owner, the St. Pauls School, is responsible for the
maintenance of the dam. The St. Pauls School maintenance procedure is to visually
inspect all structures located on the ponds and river within the confines of the
school campus approximately four times a year.

b. Operating Facilities. No formal plan for maintenance of operating
facilities was disclosed.

4.3 Evaluation

The current maintenance procedures for St. Pauls School Dam are inadequate
to insure that all problems encountered can be remedied within a reasonable period
of time. The owner should establish a written operation and maintenance procedure,
as well as establish a warning system to follow in event of flood flow conditions
or imminent dam failure.
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. SECTION 5
t EVALUATION OF HYDROLOGIC/HYDRAULIC FEATURES

5.1 General. St. Pauls School Dam is a concrete overflow section approximately S
15 feet high from the bottom of the upstream channel to the top of the training R
walls, and approximately 100 feet long between the training walls. The crest of ]
» the ogee shaped overflow section is at an elevation of 325.0 (based on a datum
derived from the Concord Quadrangle U.S.G.S. topographic map). A 36-inch diameter
sluice gate with an invert elevation of 317.0 is located near the right training
wall. The dam impounds an interconnected pair of ponds whose connecting channel 4
functions as a rowing course for St. Pauls School. A large flat swampy area R
encompasses much of the "upper' pond (Turkey Pond), and, consequently, the j
available storage behind the dam increases significantly as the water surface rises 2
above the spillway crest elevation. The dam is classified as intermediate in size, R
having a maximum storage of approximately 6,410 acre-feet. s

5.2 Design Data. No hydrological or hydraulic design data were disclosed.

. <
- 5.3 Experience Data. No experience data were disclosed. Maximum flood flows - '.“‘
or elevations are unknown. S

5.4 Test Flood Analysis. Due to the absence of detailed design and operational R
information, the hydrologic evaluation was performed utilizing data gathered during A
) field inspection, watershed size and an estimated test flood equal to the Probable -
.‘ Maximum Flood (PMF) as determined with the "rolling" curve from the Corps of e
Engineers set of guide curves. RS

Based on a maximum probable flood peak flow rate of 1,325 cfs per square mile R
and a drainage area of 29 square miles, the test flood inflow was estimated to I
be 38,400 cfs. The test flood was routed through the reservoir in accordance with
the Corps of Engineers procedure for Estimating Effect of Surcharge Storage on =

! Maximum Probable Discharge. The reservoir water surface was assumed to be at P
elevation 325.0 prior to the flood routing. The routed test flood outflow was el
estimated to be 17,200 cfs. This analysis indicated that the dam crest would be ERR
overtopped by 6.0 feet. The maximum spillway capacity with the water level at T
the dam crest was estimated to be 5,660 cfs, which is only about 33 percent of
the test flood discharge.

o

o
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5.5 Dam Failure Analysis. The impact of dam failure with the reservoir surface
at the dam crest was assessed utilizing the "Rule of Thumb" Guidance for Estimating
Downstream Dam Failure Hydrographs published by the Corps of Engineers. The
analysis covered a reach extending approximately 0.8 miles downstream to the
i dam impounding the pond at the St. Pauls School campus. Based on this analysis,
the dam has been classified as a significant hazard structure.
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Since the dam's spillway extends almost the entire length of the dam, the discharge
over the spillway with the water surface at the dam crest (top of training walls)
is quite significant when compared to the dam failure discharge. Consequenty, the
tailwater resulting from this spillway discharge raises the stage in the downstream
reaches nearly as mueh as the dam failure discharge. In a situation such as this,
the hazard potential should be assessed by failing the dam with the water surface
at the crest of the spillway.

If failure occurs with the water surface at the spillway ecrest, the major point of
impact would be near the dam impounding the downstream ponding area. The water
surface in the pond would be raised nearly 4 feet. This would cause water to
enter one of the classroom buijldings near the dam to a depth of 1 to 2 feet above
the sill, causing damage to the lower floor of this building. Water would also flow
over the two roadways crossing this pond (less than 1 foot deep), possibly causing
damage to the roadways and bridges. In addition to this, the dam creating this
impoundment could be damaged by the discharge over the abutments. It is not
anticipated that lives would be lost.
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SECTION 6 A
EVALUATION OF STRUCTURAL STABILITY -
6.1 Visual Observations g ';Z}:Z:
The visual inspection indicates the following potential structural problems: "‘:i"'-:’,“
- @ .
(1) Some soil erosion has occured on the upstream side of both the north KRR
and south abutments and on the downstream side of the north abutment. o
This erosion has resulted from trespassing and lack of grassy vegetation. e
If it is allowed to continue, it could lead to breaching of the soil
backfill at the abutments of the dam. SRS
s
(2) Seepage discharging over the top of the low training walls on the north R
and south sides of the discharge channel immediately downstream of RS
the dam could develop into a long-term erosion problem if not controlled. o
: 1
(3) Small trees growing behind the training walls at both ends of the ; J
concrete overflow section of the dam are not a problem today, but T
could result in serious seepage and erosion problems when the trees 3
grow larger, if a tree should then blow over and pull out its roots, or T
if a tree should die or be cut and its roots rot. : ]
(4) Ice damage to the upstream face of the concrete training walls at pond S ;_;:
elevation, although not a problem at present, could continue and lead "".‘"‘
to serious deterioration of the training walls. —
(5) Leakage of the sluice gate which is a sign of improper seating or
deterioration of the gate could lead to further deterioration.

g Because the reservoir was filled at the time of the inspeection, it was not possible '1
to examine the condition of the concrete apron which extends upstream from the N
concrete gravity seetion of the dam. SR
Because water was flowing over the dam at the time of the inspection, it was S '
not possible to examine at close-hand, the condition of the drain holes near the '——.'-*

- bottom of the downstream face of the dam. =T
Because tailwater was standing at the downstream toe of the dam, it was not S
possible to examine the concrete apron which extends downstream from the dam. RO

RS

6.2 Design and Construction Data "»"."—']

The dam was designed by Lockwood, Kessler, and Bartlett, Inc., Consulting o E

Engineers, Syosset, New York, in 1957. Construction began that same year by o]

Manchester Sand, Gravel and Cement Company, Inc., Bow, New Hampshire and RS,

- was completed in 1958. These design plans indicate that sections of the concrete Rt
,.' dam are reinforced and built on an earth foundation. ..
6~1 )
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The plans show four features which are important but which could not be examined:
(1) upstream apron; (2) downstream apron; (3) gravel underdrain with 8-inch pipe
beneath the dam, discharging through five drain holes near the bottom of the
downstream face of the dam; and (4) concrete cutoff wall, 3 feet wide and
extending to a depth of 9 feet, 3 inches below the bottom of the upstream concrete
apron.

The drawings do not show any cutoff provisions below the bottom of the concrete
cutoff wall mentioned above. The plans do show cutoff walls in the abutments
beyond the training walls at each end of the overflow section, although it is
impossible to determine from the plans the depth of the walls, reinforcement, or
thickness below grade.

The logs of borings taken in the general vicinity of the dam indicate that the
foundation soils consist of dense sand, gravel, and boulders, and locally, some clay.
Bedrock was encountered in three borings, at elevations about 75 to 90 feet below
the ecrest of the dam.

6.3 Post-Construction Changes

There is no record of changes since the construction of the dam.

6.4 Seismic Stability

This dam is located in Seismic Zone 2 and, in accordance with the Phase 1
guidelines, does not warrant seismic analysis.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination indicates that St. Pauls School Dam
is in fair condition. The main concerns with respect to the integrity of the dam
are:
(1) Erosion and lack of erosion protection on the soil abutments.
(2) Seepage discharging over the top of the low concrete training
walls on the north and south sides of the discharge channel |
immediately downstream of the dam. :
(3) Small trees growing on the soil abutments (not a problem today, -]
but will become a problem if the trees are allowed to grow). S
(4) Ice damage to the upstream face of the concrete training walls. - ;J
(5) Leakage of the sluice gate. -
(6) Inadequacy of spillway to pass the test flood. 7
b. Adequacy of Information. Because water was flowing over the concrete :
section of the dam at the time of the inspection, it was not possible to inspect .

at close hand the downstream face of the dam or the drain holes through which
the underdrain discharges. These features should be inspected at a time when no
water is flowing over the dam.

The information available from the visual inspection and hydrologic and hydraulic IR
! analyses is adequate to identify the problems listed in 7.2. These problems will .9
require the attention of a qualified registered professional engineer who will have A
to make additional engineering studies to design or specify remedial measures. No
additional information is needed for the purpose of this Phase I inspection.

c. Urgency. The owner should implement the recommendations in 7.2 and
—_ 7.3 within one year after receipt of this Phase I report.

7.2 Recommendations

The owner should retain a registered professional engineer qualified in the
design and construction of dams to:

(1) Specify erosion protection for the soil abutments of the dam.

(2) Investigate the seepage discharging over the top of the low
concrete training walls near the downstream toe of the dam and
design remedial measures if needed.
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Inspect the downstream face of the dam and the drain holes
through which the underdrain discharges, at a time when no water
is flowing over the dam.

Investigate the leakage of the sluice gate.

Do a detailed hydrologic-hydraulie investigation to assess further
the potential of overtopping the dam, the adequacy of the spillway
to pass the test flood, and the need for and means to increase
project discharge capacity.

The owner should earry out the recommendations made by the engineer.

7.3 Remedial Measures

a.

Operating and Mair{tenance Procedures. The owner should:

)]

(2)

(3)
(4)
(5)

(6)

Cut the trees from a zone 25 feet wide on each side of the dam
and downstream channel from a point 25 feet upstream of the
crest to a point 50 feet downstream of the erest.

Repair the spalling of concrete at pool elevation on the upstream
face of the concrete training walls.

Control trespassing on the abutments.

Establish a regular operation and maintenance program.

Engage a registered professional engineer qualified in the design
and construction of dams to make a comprehensive technical
inspection of the dam once every year.

Establish a surveillance program for use during and after heavy

rainfall, and also a warning program to follow in case of emergency
conditions.

7.4 Alternatives

There are no practical alternatives to the recommendations of Section 7.2

and 7.3.
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INSPECTION CHECK LIST S
PARTY ORGANIZATION

' PROJECT: st. paul's School Dam, NH DATE: February 5, 1980 @
N TIME: 0900
WEATHER: Clear, cold

W.S. ELEV.325,2U.S. 316.5DN.S. :
(U.S.G.S. Datum) o

PARTY: ]
1. Kenneth Stewart, S E A 6.

9. Robert Durfee, S E A 7 et

3. Philip Ricardi, S E A 8. ]

4. Ronald Hirschfeld, GEI 9

5. Richard DeBold, NHWRB ' 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. Structural stability K. Stewart/R. Durfee

' 2 Hydrology / hydraulics B. Pierstorff/P. Ricardi @

- 3. Soils and geology R. Hirschfeld - .
4.
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B 5. ..
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~ ]
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10.
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INSPECTION CHECK LIST

PROJECT: St. Paul's School Dam, NH DATE: February 5, 1980
PROJECT FEATURE: Dam Embankment NAME:
DISCIPLINE: NAME:
AREA EVALUATED CONDITIONS
DAM EMBANKMENT
Crest Elevation 325.0
Current Pool Elevation 325.2
Maximum Impoundment to Date Unknown

Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alighment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Vegetation on Slopes

Sloughing or Erosion of Slopes or Abutments
Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking
at or near Toe

Unusual Embankment or Downstream Seepage

Piping or Boils
Foundation Drainage Features

Toe Drains

Instrumentation System

None observed
Not paved
None observed
None observed
Good

Good

Good

None observed

Foot paths at both abutments

Both abutments bare of vegetation
Significant erosion on right abutment

None observed

None observed

Groundwater seepage over top of both lower
training walls

None observed
Not visible
None observed

None
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INSPECTION CHECK LIST

PROJECT: St. Paul's School Dam, NH

DATE: February 5, 1980

PROJECT FEATURE: Dike Embankment

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

DIKE EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Vegetation on Slopes

Sloughing or Erosion of Slopes or Abutments
Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking
at or near Toes

Unusual Embankment or Downstream Seepage
Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

No dike
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INSPECTION CHECK LIST ]
PROJECT: St. Paul's School Dam, NH DATE: February 5, 1980 :',._ ‘
PROJECT FEATURE: Intake Channel NAME: __4
-0
DISCIPLINE: NAME: i
]
AREA EVALUATED CONDITIONS ]
OUTLET WORKS - INTAKE CHANNEL AND 7.‘
INTAKE STRUCTURE N :.:1
m o
a. Approach Channel -
TN
Slope Conditions Good 'Y
Bottom Conditions Not visible beneath ice on pond ]
Rock Slides or Falls None ' 1
Log Boom None 464
- 1
Debris None 1
<
Condition of Concrete Lining Not applicable ‘3
Drains or Weep Holes None »; :
o ‘1
b. Intake Structure s
Condition of Concrete Not visible -
Stop Logs and Slots None »;»J
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INSPECTION CHECK LIST

PROJECT: St. Paul's School Dam, NH

98
DATE: February 5, 1980

PROJECT FEATURE: cControl Tower

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing
Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Eleetrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulie System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System

No control tower. Sluice gate operated
from top of right training wall
with 4 foot long removable crank.

Not applicable
Not applicable
Not applicable
Not applicable

Not applicable

Same as service gates
Not applicable
Not applicable

Not applicable

Sluice gate - not visible beneath pond surface
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INSPECTION CHECK LIST

PROJECT: St. Paul's School Dam, NH

DATE: February 5, 1980

PROJECT FEATURE: Transition and Conduit

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - TRANSITION
AND CONDUIT

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

36-inch diameter reinforced concrete pipe
through overflow section. Not visible due to
water over dam.
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INSPECTION CHECK LIST
PROJECT: St. Paul's School Dam, NH DATE: February 5, 1280
| PROJECT FEATURE: _ Outlet Structure NAME: "o
. T
DISCIPLINE: NAME: :
o AREA EVALUATED CONDITIONS —;*—1
‘ OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL o
General Condition of Concrete Good .
o4
Rust or Staining None visible *
Spalling None visible '
Erosion or Cavitation None visible
. Visible Reinforecing None ;:1
Any Seepage or Efflorescence Minor leakage from gate
Condition at Joints Not visible
. 1 Drain holes None o
Channel L
Loose Rock or Trees Overhanging R
Channel Small trees overhang channel near dam; large [
)] L trees overhang channel farther downstream .
' -
Condition of Discharge Channel Good )
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INSPECTION CHECK LIST

PROJECT: St. Paul's School Dam, NH

DATE: February 5, 1980

PROJECT FEATURE:

Spillway Weir

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS ~ SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

c¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel

Trees Overhanging Channel

stream ® .
Floor of Channel Concrete apron & stone paving (not visible) }
Other Obstructions None _':j
—
L4
-]
-y
°
1
-3 ]

Good
None
None

Not visible beneath ice on pond

Good

None visible

Spalling at ponding level due to ice damage
None

None visible

Five drains across downstream face of weir

Good
None

Small trees overhang channel close to dam;
large trees overhang channel farther down-
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INSPECTION CHECK LIST .
PROJECT: St. Paul's School Dam, NH DATE: February 5, 1980
PROJECT FEATURE: Service Bridge NAME:
DISCIPLINE: NAME: * :
AREA EVALUATED CONDITIONS
OUTLET WORKS - SERVICE BRIDGE No service bridge ;-1

a. Super Structure
Bearings
Anchor Bolts e
Bridge Seat
Longitudinal Members
Under Side of Deck o
Secondary Bracing

Deck

Drainage System .
Railings

Expansion Joints

Paint . :
b. Abutment & Piers

General Condition of Concrete
' Alignment of Abutment ,
-~ g
{ Approach to Bridge

Condition of Seat & Backwall e
i .
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Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint

b. Abutment & Piers
General Condition of Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat & Backwall

INSPECTION CHECK LIST
PROJECT: St. Paul's School Dam, NH DATE: February 5, 1980
PROJECT FEATURE: Service Bridge NAME:
DISCIPLINE: NAME:
AREA EVALUATED CONDITIONS
OUTLET WORKS - SERVICE BRIDGE No service bridge
a. Super Structure
Bearings
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APPENDIX B

ENGINEERING DATA
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» AILABLE ENGLIEERING DAT

7 E AVAILABLE ENGIWNEERING D !j

- A set of plans dated 1957 showing plan, elevation, and section 5

- for construction of the St. Pauls School Dam and boring logs :

are available at the State of New Hampshire Water Resources o

Board, 37 Pleasant Street, Concord, New Hampshire 03201. A

- copy of the specifications dated 1957 and construction perfor- 1
mance reports were obtained from St. Pauls School, Pleasant .i
Street, Concord, New Hampshire 03301. ';}
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The dam on this date is in good condition and only a couple of items of main-
tenance were observed.

1- Small trees are growing on both embankments next to
th abutments.

2- Portions of the right abutment are erodible bare earth.

I believe any action can wait until receipt of the report.

RWD:paf

ST AT SRV i T T T—" s SRl M 2 e e 2 8 __—1-}w B s B 2 "_".“.

M E M ( S

..

Date: February 5, 1980 ;£;>f

To: Vernon A. Knowlton, . iﬁ

Chief Engineer I

L =

From: Richard W. DeBold, qu L

Water Resources Engineer ' T

Subject: Corps Inspection of Turkey Pond Dam, No. 51.25, Concord y:f}

"J.d

On February 5, 1980 I accompanied the inspection team from SEA Consultants to ;) )

the subject dam. This was a follow-up visit by this consultant to an initial Sl

site inspection done on December 5, 1979, at that time accompanied by Ken Stern D

of this Office. f;ﬂj
The reason for the second visit was per the request of the Corps of Engineers 2

for a full inspection report. ‘ @

Initially SEA had submitted a letter report only, after classifying Turkey Pond 'b

Dam as a low hazard dam. There is some question whether the downstream reach _

and pond would attenuate a breaching without causing severe damage to property ]
and endangering lives of the residence of St. Paul's School. N




~9

There is slight seepage downstream of both abutments.

I believe any action can wait until receipt of the report.
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) Date: December 5, 1979 /‘} " T ot o
P ~4\V Ve A0 . ..'1
3 L R E -
¢ » To: Vernon A. Knowlton, 'Iﬂ;ﬁx" ¢/~ / .
i u Chief Engineer T ';“'
i From: Ken Stern, T
t Water Resources Engineer 2
{ S
. Subject: Corps Inspection of Turkey Pond Dam, No. 51.25, Concord A
| ® 4
. On December 4, 1979 I accompanied the inspection team from SEA Consultants. TR
The dam is in good condition. The consultants are of the opinion that this is a LY
_ low hazard dam. )
1
1 y
' Certain items of maintenance were observed: ilj
1- Small trees are growing on both embankments next ‘}
to the abutments.

- "4

2- Portions of the right abutment are erodible bare :

b . earth.
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State of New Hamushire ‘.

WATER RESOURCES BOARD f;-.f'-'

37 Pleasant Street -jt-_.

Concord, N.H. 03301 TELEPHONE 271-3406 ‘.‘—

a July 10, 1978 L
®

Mr. John Beust, Vice Rector l?ﬁ

Buildings and Grounds N

St. Paul's School ]

Concord, New Hampshire 03301

Dear Mr. Beust:

L Under the provisions of RSA Chapter 482, Sections 8 through 15, the New
Hampshire Water Resources Board is authorized to inspect all dams in the
State which by reason of their physical condition, height and location may
be a menace to public safety.

& IR

On June 28, 1978 an engineer from this Office inspected the three dams on S
n the grounds of St. Paul's School. As a result of this inspection certain o
discrepancies were found which should require corrective measures in order L :
to protect the integrity of the structure. s

Dam No. 51.12 on the Lower School Pond by Hargate- This dam has been classi-

fied as in fair condition due to the condition of the gates and gate
'l mechanism. We have a memorandum in our files dated Jume 2, 1975 that Paul 2
] Talbot could not operate the gates at that time and that there were plans ®
to replace the gates and guides. It appears that this work has not been N
done. The items in need of attention for this structure are as follows: -

1- If the gates are still inoperable this situation should be remedied.

2—- There is leakage around the left gate, apparently through a section
of deteriorated concrete, that should be fixed.

3- The concrete around the gate opening is in a severely deteriorated
condition and should be repaired.

-4
-
—

(Item No. 2 and No. 3 can be observed from the downstream side of the gates
under the wooden platform.)

4- There are several small trees growing directly out of or very close
to the downstream, right side, stone retaining walls, These trees
should be cut to prevent possible root damage to the structure.

- Some of the trees in the area are far enough back from the wall that ®

- they are not a problem.
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(MPSHIRE WATER RESOURCES BOARD

Page Three

. , o
. . ’
L.A.LA.

'—..-_. 1

July 10, 1978

Mr. John Beust, Vice Rector
Buildings and Grounds r
St. Paul's School -

PR

Dam No. 51.25 Turkey Pond Dam—~ This dam has been classified as a menace struc-
ture in good condition. No spalling or cracks in the concrete were observed. .
‘ o~ There is some minor leakage through the pond drain which is of little conse- .4
- guence at the present but should be periodically checked. A

Should you make the suggested repairs in the waters of the State, you may need 7
a permit from the Special Board. Applications can be obtained by writing or e
. calling the Special Board Office, 37 Pleasant Street, Concord, New Hampshire - ]
03301, telephone no. 271-2147. 2

Please feel free to call or write if you have any questions regarding the
evaluation of your structures.

Sincerely,

GMI1:KS:paf
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INSPECTION _REPORT

Town:COMCQ’ZP Dam Number: §/ S
Name of Dam, Stream and/or Water Body: ﬂ)ﬁKE‘/ %/\)D A

i .
! , .
Mehdnat o ot u asa

.
omer: ST F40c's <S¢ Hoow Telephone Number: 225 -334| |
Mailing Address: COAJCOEAN) NJ —

/ )
Max. Height of Dam: 8L Pond Area:p04c%3 T Length of Dam:@_/-f_ 5'1
FOUNDATION: EARTH , ]
v.:*
T
OUTLET WORKS: 7 .
CoNCRETE & AUTY SfPitcwAaY .
- ef -
A% &ATE UAWE

)

[ ]
B
]
ABUTMENTS: _CONLEETE L
{d
L
EMBANKMENT: A BT BARE. InNJ SPoTS
’.
b

[ ]
;

B=7 )
Note: Give Sizing, Condition and detailed description for each item, if applicable. :

''''''''''''' Py A T S AP LN P § o' e b d L§ Satatalacata matatin S mda R A 8 A a4 s m . o e e e »J




4

-

R et el e e ARy s S et B e iRt A E A CR A S A S A i A S e IS AR S Ar S SF SRS S /00

-2- Dam No. 5/,25

(
SPILLWAY: Length: /o T Freeboard: 4/

SEEPAGE: Location, estimated quantity, etc.

CATE VAWE LEAKS

SOME WATER. COMING no T oF WEEP HoLes™

N SPILLLWAY

T UINSTEE A P, WALLS DAMP 201

NO  DISCEPMNABLE  SEEFALE

Changes Since Construction or Last Inspection:

NOAJE

Ads

Tail Water Conditions:

FBEE  Frow NG

Overali Condition of Dam: Gool?

Contact With Owner: VC;S

Date of Inspection: 5/26/75 Suggested Reinspection Date
Class of Dam: AAEARJACE -,P

” __ | J

Date . //38/'75?

B-8

lote: Give Sizing, Condition and detailed description for each item,if applicable.
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SKETCH OF DAM
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-4- Dam No.g./fzs

(Show Plan, Elevation & Cross Sections)
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NEVY  HAMPSHIRE WATER RESOURCES BOARD
INSPECTION REPORT
TOown & — il o Dam Number: S/.25

) :

3 ’
//L\\L ';

I

Owner: s

Name of Dam, Stream and/or Water Body:

XY "/:< [4

Telephone Number:

Mailing Address:

Max. Height of Dam:
FOUNDATION: i DT

Pond Area:

Length of Dam:/<: £

OUTLET WORKS:

/& g ~//I/<Z‘

ABUTMENTS:

(;-p/(;’g Vi

GO DT EA

B-11

Nares  Oiwve Sizinz. Oondition and detailed descriotion for each item. if avolicable.
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-2- Dam No, ¢ /.¢§ e

3
-
- SPILLWAY: Length: TR Freeboard: ¢/
i‘ SZEPAGE: Location, estimated quantity, etc. -
/el e 0 s Core sl s U
X . . : / /
L Pl X PN / o s ]« R AR ‘s
g’ / ’ J -
. . 4
r‘ )
q
- . \‘W
Changes Since Construction or Last Inspection: = :
. i ]
¢ ]
. 3
Tail Water Conditions: o
-— *‘
Sl //,'5 sl o
_——
_ , : . ® 1
.. ; / VAR / 4 .
Overall Condition of Dam: A T A e ,,.;-“4 sloe Ll _,%_(,(, e -
A S
Contact With Quner: _ ‘' on/¥ ]
C - - 3
Date of Inspectiom: 'z s Suggested Reinspection Date Jplein/E V& ®
PR = AL — 4
Class of Dam: ;
L

-

g

. //
Signature Q, s fdem -

7

B

Date 125y - ’,//

r

'

Lagmamen]
!

[ .

J PN

p
t ; ]
: y
A
s
i 4
4
[ ¢ 9

+

T
.
.

l' B-12 °
Note: (@ive Sizing, Conditioa and detailed description for each item,if applicable,
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(Show Plan, Elevation & Cross Sections)
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' ITI. Using "Rule of Thumb" Guidance for Estimating Downstream Dam Failure _7_.‘1
' Hydrographs examine impact of dam failure ]
|
i
]
1. Pertinent Data -1
] Ny
: a. Failure occurs when reservoir level at crest of e
dam - elevation = 231,00 +eet .
R
b. Storage at crest elevation estlmated to be approximately ‘_"
G, 410 aume~Lx ’ e
i
:l!
A. Reach 1 ]
'h .7 . J
1. STEP 1: Determine reservoir storage at time of failure S
L ]
from previous cales. storage = b, <10 wene -{ e

e
2. STEP 2: Determine Peak Failure Outflow Qol T
: “

32 :

a. Qpp = (821 W & Y,

P where; wb = Breach width (use u40% of total length) \
e N ~ .

= LOo"ro/'( 100 teat ) -
= 40 f{eet 2
— YO = Total height from channel bed to pool . @ 1
. , - ~ - .
level 23t failure T ot "o tmie = 2200 :;1

‘o= |5 ek S oRae eoTea T 2 T

- <. 0- .
<9/Z?§ <4O ST ) Dl L (€. 0 =x) _'._1
r . \
Qpp = 2 910 4=
;. B, S\.AC\_ d\SLI\MC;,,L OVeer i ‘L‘-A.):-AJL s St A " ’.“\" v o . ~
) S\Ag,m\g-'ca.,‘( rust add Vas ix';f.LM;:! L TR T e ‘ 1‘]
‘ . - - % = 3. ]
Qoo = @e85) (0o lect) (G8)? 2 RTT0I ]
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3. STEP 3: Prepare stage-discharge curve for Reach 1 ‘
a. Pertinent Data B
n _ - ‘ @
(1) Reach length = 550 +een
(2) Channel slope = &-3\9 T
(3) Manning n = >.CF . e 1
(4) Channel shape - “Yacl 72 tae liomvmdic o 2r -0 o . 'S
- (5) Base width == 2. -ect
b. See Figure 3 for stage-discharge curve
. y
®

- 4, STEP 4: Estimate Reach Outflow o

a. Determine stage for QP\CF" T - w;;4;from Figure 3

and find volume in reach

- . ‘-.'-1
(1) Stage (depth of flow) = (&, .l ~eeT SO,
‘ (2) Volume in reach = (reach length) cross-sectional .
’ area of channel --‘
\ . 4
X-apea = 2.5Y032.0" (22744207 j+ oos (R - ' :
= L4232 —:2 :
P N A - .
caz iS00 :
Volume = Vl = Cv " ) ’ &
43 S0+

« o .
= =\ acre -+ , 1
S ]
. 4
V1 < 7 M.reach length OK f-q
o 1
b. Determilne QP:(TRIAL) .:F:
’ R
A <

= ]

Uz(rrIAL) ¢ e <1 - ;_) ]
‘ 4

L
N— e - -'i
. B0 B T A T -]
Pr(rrIAL) = (T Iwd TR0 = i -
Qez e = 7200 o A

! P LTTIAL e T .
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Ml ¢. Compute V, using Op-(mprap)

Y

v

hom e oo Zua aas Jam 4
e ety

Py —y

From Figure 3 determine stage for QP“(TRIAL)

d. Average Vl and V2 and compute 7

P2
d V, + V¥
r‘
t‘ ( (1) Vavg = L 5 2
Vavg = — e —

Vavg = 8.( e - L4

(2) Qg
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8. STEP3: Prepare stage-discharge curve for Reach 2
a. Pertinent Data
(1) Reach length = 3 0. <a:f ®
(2) Channel slope = $.0/9 ‘
(-.31 Manning n = 0.05% I e N s
(4} Channel shape - Tragcza-lak e T e e S
(5) Base width == =D legd L
b. See Figure 3 for stage-discharge curve
..-—- P. STEP %4: Estimate Reach Outflow Y
a. Determine stage for sz = 7) 290 2-- from Figure 3
and find volume in reach
IR U
(1) Stage (depth of flow) = 5.3 +ea<
(2) Volume in reach = (reach leng+h) (cross-iecLlcna}>
= area o2& channel
_ "/O = "‘d S\ T oo 80’ s 7/ 1\/,~ ’ ~p ! .
{ X-area = L .,,;\(..a L0 | (0.5, 0..2" (Is0" =~ 2457,
a = EL2 <7
s ] -, (=0
- Volume = V, = A Of~———J1‘ e T
% -~ \ v, 520 T4 vl
- ~ L
r = q . 2 .:—C—'*'T e
# S
- s - ¢ -
- ]J < J.oreach lanz<h CK -
4 b Determi ! ¢
{ ‘ termine Qpz(TRIAL)
( o
U 2 oA v
; P2(TRIAL) ~ Pz \l - =
h, < .
3 . E C{ . 2 g
~4q0- N
Upz(ro1al) - ‘(?*Vf@d%k ! L4100
Qe triany = 4+ 220 1o
| ®
g
.
P_-'_
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n c. Compute V2 using QP}(TRIAL)
R . o
From Figure 3 determine stage for QPB(TRIAL)
Stage = 5.3 Lag+
o
E X-area = ®03 (4% Cg,u o )
C,
TR = p
V. = (8@3 =45 =02 £+
: 2 A
: V? = Q¢2 CLCJ"-Q."-(;*
‘L -
d. Average Vl and V2 and compute Q?B
: V, + V
l (1) Vavg = —1—2—2
9.2ac-ft + 9.2 ac--t
Vavg - yad

Vavg = 9.2 come- £t

(2) Qs - Qpa(l - ‘La_gi)
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Using "Rule of Thumb" Guidance for Estimating Downstream Dam Failure
Hydrographs examine impact of dam failure with 03lsr Zuriw@ X G wan

1. Pertinent Data

a. Failure occurs when reservoir level at crest of SPle°ﬁr
— /
dmm - elevation = 325.0

b. Storage at crest elevation estimated to be approximately
TFOO awe-feet

A. Reach 1
1. STEP l: Determine reservoir storage at time of failure
from previous calcs. storage = OO cecve - £t

2. STEP 2: Determine Peak Failure Outflow QPl

32
Qpy = (8727) Wy \lg Y,

whe :
re wb

Breach width (use u40% of total length)
(0.40) (100 L ¥)
= 40 fead

Yo = Total height from channel bed to pool

level at failure  wol ww ooy @ 2270
= Q.0 Cddk B2 T Eﬁtij
% = (8/27) (40 Lt (22.2)"2 C"l.o‘}g/z
%y = IB20 cts

e 7R
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e

a1,

-




SIEIA CONSULTANTS INC. BOSTON , MASS.

ENGINEERS / PLANNERS ROCHESTER, N.H.
Cuienr__Army Corps Jos No._244-73901 Page 24 2+~ '
Prodeer <t -t edoek Uaw Comsro. By _ BWP Oare 2.2 3-

Deran. _Hydrologic Cales. ___  Ck'o. Bv M3 Dare _ 3/+/%2

3. STEP 3: Prepare stage-discharge curve for Reach 1

a. Pertinent Data
(1) Reach length = 550 i{ea®
(2) Channel slope = 2.2/2

(3) Manningn = O.0% L o e -
. CAGAE Ve Tee fat- Tl
(41 Channel shape - +tvom ®orial (191.‘__4‘_—-.& e acervdamg il

(5) Base width = 30 (.t

b. See Figure 3 for stage-discharge curve

- 4, STEP 4: Estimate Reach Outflow

a. Determine stage for Qpy = \S Z:_= from Figure 3
and find volume in reach

-
(1) Stage (depth of flow) = 3,3 =+t

cross-sectional
area of channel

(2) Volume in reach = (reach length)
(.55(200 (30" +126") * (0.5) (6. 2320 - 23
= 261 432

(261 $:0) (55244

43 SHO rracw

X-area

Volume = Vl =

b.

L o ol
o

Determine Qp, (pRTAL)

i v
E;i QpecTrTAL) * W) (1 - S—l)
?

(
¢
i
_/

Qp2(TRIAL)

L. Qe CFRIAL)

.. R N R et .t e e L R e S S R
. L. . P . R e L Fa T S S L ST S .
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c. Compute V2 using QPZ(TRIAL)
From Figure 3 determine stage for QPZ(TRIAL)
Stage = 3.2 £a+
X-area = 2(91 £+2 \‘(ux oJc:u{)
(et £+25 USED 45
V, = —e e
2 <, 260 —C"( * facra
Vz = 3.3 Ot -‘;{'
d. Average Vl and V2 and compute sz
vV, + V
(1) Vavg = 1 3 2
3.3acm-br * 3.2 Gemoni
Vavg = 2
Vavg = 2.3 Ot - %%
= _ Vav
(2 Qp, %p (1 —‘5&)
N 3.1,) N\
! - =
Qpz = <l 320 L*S)( ‘ o /)
Q2= | BlO et
."-I:.f«
AN
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3. STEP3: Prepare stage-discharge curve for Reach 2 [:‘:,‘:;:_"
a. Pertinent Data _*;-__}
= - S00 feaot ®..
v (1) Reach length =
- (2) Channel slope = D.019 :"::'.'_j
(3) Manning n = 2. OS5 oy
(4) Channel shape - +mpezoutat oo
. - e
- (5) Base width = 230 (oot o
: xl
b. See Figure 3 for stage-discharge curve A
& - 4. STEP 4: Estimate Reach Outflow

a. Determine stage for Qpo * iiaiO ct< from Figure 3

) and find volume in reach

(1) Stage (depth of flow) = 3. | .qu ;Z'}l

(2) Volume in reach = (reach length) cross-sectional> )
drea of channel R

) . .9
.. X-area = CO,SBC?»‘ £%>(30 i x|S0 é‘) '_.‘1
= 23 L4 "

Coma -z) ngof 3 ) e
Volume = \/l = (22! N RO
- 47,560 FP/acs s
- = 3.2 cere-fk
S L

. i < 7 . reach length 0K \\]
-0

b. Determine QP3(TRIAL) S

e

U acrRIAL) T 2 (l - .—‘) o
L - - ey
b | -9
< .z ) \ :’-:1

E Upz(rPIan) - ( 30t ) L= Z 5, ) 5
A ._::.\:.
» ‘\.‘--

) Qazerive = 300 fs .
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c. Compute V, using QPB(TRIAL) Gt
From Figure 3 determine stage for r3 (TRIAL) 7_.

Stage = 3,\ -Ié.ﬂi ..

£L~.9

~rez . sy

B H ! j ™

X-area = 239 % \ e 2R i

e s
&
P,

P

[23% £42 ) ( 500 fut

Va = 432,560 {47 3
]
d. Average V, and V, and compute 1. ‘
-. 4
v it
(1) Vavg = >
3.2 cere-bp + 3.2 ouzee-i I
Vavg = z 2
h
-
Vavg = 3.2 &.M—g* el
- _ Vav
(21 %3 = %p2 ( “‘gg)
~ 2.2 .
C'pg‘-'(\,QlOCva)(l" 7@)
Ops = 1,800 it
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INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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