AD-A156 536  NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERARL DAMS 1/4
SANBORN POND OUTLET D.. (U> CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIY MAY 88

UNCLASSIFIED F/G 13/13




PURORR) chlq‘"q,.. RADENADNDSOS: R RS T IS S (LA
H
} e
P
i
r-_
g
N N
i I
i .
; ",
. '
. o
a‘ D e L —— ;
. .
. ‘e
"y
] .
' .
-. ’
R - .

E} : - .
) i \ J
) o i o N .

: ER R !
. = -
: ;

| it

L
[
m
m
w
w
w

w
oy
Wan

NATIONAL BUREAU OF STANDARDS-1963-A

MICROCOPY RESOLUTION TEST CHART

LY
EVPU.{ Wine Wiy S, Uk VAT Wy F
I.O
 e———
 S——
lol
e——
nmm——
——
———
e ——
g

- .
i
s
y L]
LN ;
] .
<~ :
.
-Q
:
w!
¥
L]

MDA TG N S
e

M P R
-
-

e Al - i e W B
-

T

R Lo - ST e . T . P ST AR I A B S
‘ - g Y " ‘ 5 Lt Lt N , ' « e s 8 e L3 .
Wt




AD-A156 530

OTiC FILE COPY

’A -

MERRIMACK RIVER BASIN
LOUDON, NEW HAMPSHIRE

SANBORN POND OUTLET DAM
NH 00182

NHWRB NO. 143.10

PHASE I |INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ITIC
A= ECTE

S JULO 91985
|‘ | IEINE

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

Appicved for public release;
Dist:ibution Unlimited

e m e ey e s om————————

MAY I980' ‘ » "1, .71 STATEMENT A

NA"’:"'} inj’\\
ZoenraIducte




h\
’ UNCRSSIEIED

SECURITY CLASSIFICATION OF THIS PAGE /When Date Entered)

REPORT DOCUMENTATION PAGE BEF%%‘EDC%‘:gfggmg"fo“
1. REPORT NUMBER 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
NH 00182
|8 TITLE (and Subutte) . 8. TYPE OF REPOART & PERIOD COVERED
Sanborn Pond Outlet Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL ¢. PENFORLING ORG. AEPORT NUUBER
7‘.)Amsmom.) 8. CONTRACY OR GRANT 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 KUMBDERS

11, CONTROLLING OF FICE NAME AND ADDRESS 12. REPORT DATH

DEPT. OF THE ARMY, CORPS OF ENGINEERS May 1980

NEW ENGLAND DIVISION, NEDED 13. NUMBER OF PAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 76

T4 MONITORING AGENCY NAME & ADDRESKI] different (rom Centrolling Olfice) | 15. SECURITY CLASS. (of this reporD)
UNCLASSIFIED

18a. DECLASSIPICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Repert)

APPROVAL FOR PUBLIC RELEASE: DZ>TRIBUTION UNLIMITED.

17. DISTRIBUTION STATEMENT (of the abetract entered in Bieck 20, I ditiorent frem Repeti)

18. SUPPLEMENTARY NOTES e
Cover program reads: Phase I Inspection Report, National Dam Inspection Program; S
however, the official title of the program is: National Program for Inspection of

Non-Federal Dams; use cover date for date of report. T
£ : )
Yisdad
19. XEY WORDS (Continue on reveree side it osary and idenitily by bleck number)

DAMS, INSPECTION, DAM SAFETY, L
Merrimack River Basin, ! o
Louden, New Hampshire/ O A ' . G
Sanborn Brook, .=~ o AL :

20, ABSTRACT (Continus en reverse side If 7 and idontify by Sioch mamber) R

The dam is an earthen embankment structure about 265 ft. long and a maximum
height of 16.5 ft.XThe dam is considered to be in poor condition with some major|
concern which must be corrected. It is intermediate in size with a signifi-

[ . .
cant hazard potential, e .o o nGale i,

oD ‘::’:"" 1473  e0iTiON OF Y NOV 03 13 OBSOLETE




CA I N i

A e A v o e i e e

SANBORN POND OUTLET DAM
NH 00182
NHWRB 143.10

MERRIMACK RIVER BASIN
LOUDON, NEW HAMPSHIRE

PHASE 1 INSPECTION REPORT

v g T - - - o -
...... LSRG gt i G A il il e 24 -f.._._.f._j
& B

Accession For

NTIS GRAZI

DTIC TAB
Unannounced )
Justification

By.

 Distribution/
aAvailabiiity Codes

" lAvaii and/er

Dist Special

A

NATIONAL DAM INSPECTION PROGRAM




NATIONAL DAM INSPECTION PROGRAM
PHASE 1 - INSPECTION REPORT
BRIEF ASSESSMENT

Identification No: NH 00182

Name of Dam: Sanborn Pond OQutlet Dam

Town: Loudon

County and State: Merrimack, New Hampshire

Stréam: Sanborn Brook

Date of Inspection: March 25, 1980 -

" Sanborn Pond Outlet dam is an earthen embankment structure about 265 feet in
overall length and a maximum height of 16.5 feet from crest of dam to downstream
toe. The upstream and downstream faces consist of a 2 feet thick verticel dry
stone masonry wall which extends the full height of the dam. Located about 105
feet from the left abutment is the principal spillway which consists of a 19 feet
long spillway structure with vertical dry stone masonry training walls and flash-
boards. The top of the permanent crest and the faces of the training walls are
lined with rough cut lumber. Located to the right of center of the dam is the
principal intake structure and low level outlet which consists of a U-shaped concrete
wall and a cast iron penstock which passes through the dam and discharges under
the mill building.

The dam impounds Sanborn Pond and the discharge flows through Sanborn Brook
in a southerly direction approximately 5.5 miles to the Suncook River. The dam
was originally constructed to supply water power to a grist mill, but presently
serves industrial and recreational purposes. The pond is 0.77 miles in length with
a surtf‘ace area of about 125 acres. The maximum storage capacity is about 1,420
acre-feet.

"As a result of the visual inspection of this facility, the dam is considered to be
in BOOR condition. Major concerns are: extensive irregular settlement of the crest
of the embankment; poor condition of the vertical dry stone masonry walls which
retain the upstream and downstream faces of the embankment; and a wet area
at the downstream toe of the dam near the right abutment.

This dam is eclessitied—ap INTERMEDIATE in size and a SIGNEICANT hazard
structure in accordance with the recommended guidelines established by the Corps
of Engineers. The test flood for this dam, therefore, ranges from one-half the
Probable Maximum Flood (1/2 PMF) to the Probable Maximum Flood (PMF). Since
the dam falls on the lower end of the intermediate size range, the 1/2 PMF was

it




‘ utilized for this hydrologic analysis. The test flood inflow was estimated to be
- 3,225 efs and resulted in a routed test flood outflow equal to 1,990 efs which
would overtop the dam crest by about 3.7 feet. The maximum spillway capacity

- (with flashboards in place) with the water level at the dam crest was estimated
Y to be 200 cfs, or about 10 percent of the routed test flood outflow. An assumed

breach with the pond surface at the dam crest would cause appreciable damage
- to the saw mill located just below the dam and the possible loss of a few lives

of individuals working at the saw mill.

It is recommended that the owner engage a qualified registered engineer to
investigate the cause of the irregular settlement of the crest of the dam and the
poor alignment of the dry stone masonry face walls; investigate the wet area at
the downstream toe of the dam near the right abutment; specify and oversee
procedures for the removal of trees and their root systems from the dam and
downstream toe; and perform a detailed hydrologic-hydraulic investigation to assess
further the potential of overtopping the dam and the need for and the means to
increase project discharge capacity. It is also recommended that the owner repair

the foundation of the mill building in the discharge channel, remove the brush

r that has been dumped on the upstream and downstream sides of the embankment
between the spillway and the left abutment, replace the wood plank lining at the
spillway training walls, repair the service bridge, remove waterlogged debris from
the spillway approach channel and remove the wood beam spanning the spillway
approach channel.

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

el

enneth M. Stewart
Project Manager
N.H.P.E. 3531

S E A Consultants Inc.
Rochester, New Hampshire
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- PREFACE

I_ This report is prepared under guidance contained in the Recommended Guidelines
' for Safety Inspection of Dams, for Phase I Investigations. Copies of these guidelines
f-j v 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 1 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




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
facility and safety to the public. An evaluation of the project for compliance with
OSHA rules and regulations is also excluded.

vi
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT
SANBORN POND OUTLET DAM

SECTION 1
PROJECT INFORMATION

1.1 General

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
Dam Inspection throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of supervising the inspection
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
Consultants Inc. under a letter of November 5, 1975 from William Hodgson, Jr.,
Colonel, Corps of Engineers. Contract No. DACW33-80-C0008 has been assigned
by the Corps of Engineers for this work.

b. Purpose
(1) To perform technical inspection and evaluation of non-federal dams

to identify conditions which threaten the public safety and thus permit correction
in a timely manner by non-federal interests

(2) To encourage and prepare the states to initiate quickly effective
dam safety programs for non-federal dams

(3) To update, verify and complete the National Inventory of Dams

1.2 Description of Project

a. Location. Sanborn Pond Outlet Dam is located in the town of Loudon,
New Hampshire, at the southeast corner of Sanborn Pond. The dam impounds water
from Sanborn Pond and the spillway discharge flows in a southerly direction through
Sanborn Brook for about 60 feet where it passes under Sanborn Road and discharges
into a saw mill retention pond. Sanborn Brook continues in a southerly direction
for about 5.5 miles to the Suncook River. The dam is shown on U.S.G.S. Quadrangle,
Gignanton, New Hampshire, with coordinates approximately at N 43720'03", W
71723'05", Merrimack County, New Hampshire (See location plan).

b. Description of Dam and Appurtenances. Sanborn Pond Outlet Dam is
an earthen embankment structure with & maximum height of approximately 16.5
feet high from crest of dam to downstream toe and about 265 feet long overall.
The upstream and downstream faces consist of a 2 feet thick vertical dry stone
masonry wall which extends the full height of the dam. The crest width is
approximately 16 feet.




Located about 105 feet from the left abutment is the principal spillway which
consists of a 19 feet long spillway structure with vertical dry stone masonry
training walls and flashboards. The flashboards have been securely nailed to wood
supports for the service bridge and cannot be easily removed. The top of the
permanent crest and the faces of the training walls are lined with rough-cut
lumber.

Located to the right of center of the dam is the prineipal intake structure which
consists of a U-shaped concrete wall about 18 inches thick. A 30-inch diameter
and 28-inch diameter cast iron penstock are located through the face of this wall
and were formerly used to supply water to power an old grist mill. The waterwheel
to the mill has since been removed and the 28-inch diameter penstock has been
made inoperable by planking over the inlet.

Located directly on top of and behind the intake structure is the old grist mill
which is supported in part by the intake structure and dam, and in part by dry
stone masonry walls in the downstream channel.

e. Size Classification. Intermediate (Height - 16.5 feet; storage - 1,420
acre-feet) based on storage (greater than or equal to 1,000 acre~feet and less than
50,000 acre-feet) as given in the Recommended Guidelines for Safety Inspection
of Dams.

d. Hazard Classsification. Significant Hazard. An assumed breach in the
Sanborn Pond Dam would increase the stage of the pond immediately below the
dam by nearly 10 feet. The dam impounding this pond would be overtopped by 6
to 7 feet, and the saw mill at this dam would be inundated. The failure discharge
would cause appreciable damage to the saw mill and may result in failure of the
dam at the saw mill. The loss of a few lives of individuals working at the saw
mill is possible.

e.  Ownership. The dam was built in 1830 as part of a grist mill and is "
owned by John A. Sanborn, RFD #2, Salmon Mill Farm, Pittsfield, New Hampshire
03263. Telephone No. (603) 435-8608.

f. Operator. The dam is maintained and operated by John A. Sanborn,
RFD #2, Salmon Mill Farm, Pittsfield, New Hampshire 03263, Telephone No. (603)
435-8608.

g. Purpose of Dam. The original purpose of the dam was to supply water
power to a gmi t mill. The waterwheel and gears have since been removed, and

the dam is now used for industrial purposes to regulate the water level of the
saw mill retention pond immediately downstream. The dam also serves recreational
purposes.

h.  Design and Construction History. No information regarding the original
design or construction of the dam was found. It is believed that the dam was built
in 1830 to supply power to a grist mill. The waterwheel was removed and the
mill abandoned sometime before 1934.




i. Normal Operating Procedures. The Sanborn Pond Outlet Dam is used
primarily for the retention of Sanborn Pond, which acts as an industrial supply of
water for a saw mill immediately downstream. The normal operating procedure
for this dam is to keep the flashboards permanently in place and to regulate the
penstock gate as required to maintain the water level in the saw mill retention
pond.

1.3 Pertinent Data

a. Drainage Area. The drainage area above Sanborn Pond Outlet Dam
covers nearly 4.3 square miles (approximately 2,750 acres). The topography in the
basin is quite variable, consisting of steeply to moderately sloped terrain surrounding
Sanborn Pond and swampy areas which are found in the upper (northern) two-thirds
of the drainage area. The drainage basin is predominantly tree covered and generally
undeveloped. The development which does exist consists primarily of residences
located along the town roads and NH Route 129 which transect the drainage basin.

b.  Discharge at Damsite. Discharge at the damsite normalily ocecurs over
the flashboards (set at an elevation of 670.0 feet) which have been installed above
the 19 feet long permanent spillway weir crest. Wood supports for the deck over
the spillway occupy approximately 2 feet of the space between the spillway training
walls; consequently, the effective spillway weir length is 17 feet. The flashboards
are securely nailed to these wood supports, and cannot be easily removed. A
30-inch diameter penstock gate is located in the dam face between the spillway
and the right abutment. The gate was operable and slightly open at the time of
inspection. This gate would allow the pond to be lowered to an approximate
elevation of 658.5 feet.

(1) The capacity of the penstock gate was estimated to be 84 ecfs
with the water surface at the top of the dam (elevation 672.5 feet) and 96 cfs
with the water surface at the test flood elevation (elevation 676.2 feet).

(2) Maximum known flood at damsite - unknown.

(3) The ungated spillway capacity with the water surface elevation
at the top of the dam (elevation 672.5 feet) was estimated to be 200 cfs with
the flashboards in place and 315 cfs with the flashboards removed.

(4) The ungated spillway capacity with the water surface elevation
at the test flood elevation (Elevation 676.2 feet) was estimated to be 710 efs
with the flashboards in place and 905 cfs with the flashboards removed.

(5) Gated spillway capacity at normal pool elevation - N/A

(6) Gated spillway capacity at test flood elevation - N/A

(7) The total capacity of the spillway (flashboards in place) at the
test flood elevation (Elevation 676.2 feet) was estimated to be 710 efs.
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(8) The total project discharge at the top of the dam (Elevation 672.5
feet) was estimated to be 200 cfs. (with penstock closed)

(9) The total project discharge at the test flood elevation (Elevation
676.2 feet) was estimated to be 1990 cfs. (with penstock closed)

c. Elevation. (feet NGVD) based on an elevation 670.0 shown on U.S.G.S
quad sheet assumed to be pool elevation at top of flashboards.

(1) Streambed at toe of dam - 657.8
(2) Bottom of cutoff - unknown -
(3) Maximum tailwater - unknown |
(4) Normal pool - 670.0 _
(5) Full flood control pool - N/A

(6) Spillway crest (flashboards in place) 670.0
(flashboards removed) 668.9

(7)  Design surcharge (Original Design) - unknown
(8) Top of dam - elevation varies - 672.5 (min.), 674.3 (max.)
(9) Test flood surcharge - 676.2

d. Reservoir (Length in feet)
(1) Normal pool - 4,060
(2) Flood control pool - N/A
(3) Spillway crest ool - 4,025 (permanent crest)
(4 Top of dam - 4,140
(5) Test flood pool - 4,255

e.  Storage (acre-feet)
(1) Normal pool - 1,100
(2) Flood control pool - N/A
(3) Spillway crest pool - 965 (permanent crest)
(4) Top of dam - 1,420

(5) Test flood pool - 1,915
1-4




Reservoir Surface(acres)

(1) Normal pool - 125

(2) Flood control pool - N/A

(3) Spillway crest - 123 (permanent crest)

(4) Test flood pool - 138

(5) Top of dam - 130

Dam

(1) Type - earthen embankment between two dry stone masonry walls
(2) Length - 265 feet overall

(3) Height - 16.5 feet maximum

(4) Top Width - 16 feet minimum

(5) Side Slopes - vertical dry stone masonry walls upstream and down-
stream

(6) Zoning - unknown

(7) Impervious Core - unknown

(8) Cutoff - unknown

(9) Grout curtain - none

(10) Other - none

Diversion and Regulating Tunnel

Not applicable (See Section j below)

Spillway

(1) Type - dry stone masonry with wood plank lining

(2) Length of weir - 19 feet (total length)
17 feet (effective length)

(3) Crest elevation - 670.0 (top of flashboards)
668.9 (top of permanent crest)

(4)

Gates - N/A

T .
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(5) U/S Channel - The upstream channel basically consists of Sanborn
Pond with a short approach channel just prior to the flashboards. The banks of
the pond are tree-lined and appear to be stable. The short approach channel consists
of dry stone masonry training walls, with a wood beam extending between the
training walls, and set less than 1 foot above the water surface. The wood beam
appears to function as a debris catcher. Considerable waterlogged debris was
observed on the bottom of the approach channel.

(6) D/S Channel - The left side of downstream channel bottom is
defined by ledge outcroppings for approximately the first 30 feet, and the right
channel edge is defined by the dry stone masonry foundation wall for the mill
building. About 60 feet downstream, the channel converges with the discharge
from the penstock and passes beneath Sanborn Road through a stone abutment and
wood planked bridge into a small pond. This small pond is created by a dam
associated with a saw mill. Discharge over this dam enters Sanborn Brook, which
flows in a southerly direction until its confluence with the Suncook River.

j»  Regulating Outlets
(1) Invert - Penstock invert 658.5+

(2) Size - Penstock; 30 inches diameter

(3) Description - cast iron penstock that passes through the dam
embankment and discharges under the mill building

(4) Control Mechanism - penstock gate with geared lifting mechanism
in mill building

Other - 28-inch diameter cast iron penstock adjacent to 30-inch
diameter penstock; inlet is planked over and is not
functional




SECTION 2
ENGINEERING DATA

2.1 Design
No design data were disclosed for Sanborn Pond Outlet Dam.

2.2 Construction

No construction records were disclosed.

2.3 Operation

No engineering operational data were disclosed.

2.4 Evaluation

a.  Availability. No engineering data were available for Sanborn Pond
Outlet Dam. A search of the files of the New Hampshire Water Resources Board
and direet contact with the owner, revealed a limited amount of recorded infor-
mation.

b.  Adequacy. The final assessments and recommendations of this investi-
gation are based on the visual inspection and the hydrologic and hydraulic calcula-
tions.

e.  Validity. No engineering data were disclosed to validate.

..........................................
.............................
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Sanborn Pond Outlet Dam impounds a pond of intermediate
size. The drainage basin above the dam consists of steeply to moderately sloping
terrain surrounding Sanborn Pond and swampy areas which are found in the upper
(northern) two-thirds of the drainage area. The drainage area is predominantly tree
covered and generally undeveloped.

The field inspection of Sanborn Pond Outlet Dam was made on March 25, 1980.
The inspection team consisted of personnel from S E A Consultants Ine. 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 4-1/4 inches deep over the 19 feet wide spillway. The pool elevation
was at approximately 670.4 NGVD. The upstream face of the dam could only be
inspected ahove this water level.

b. Dam. Sanborn Pond Outlet Dam is an earthen embankment structure
approximately 16.5 feet high from crest of dam to downstream toe and about 265
feet long overall. The upstream and downstream faces consist of a 2 feet thick
vertical dry stone masonry wall which extends the full height of the dam. The
crest width is approximately 16 feet. In the central portion of the dam, there is
a spillway and a penstock intake structure. The penstock passes under an old mill
building, which is supported partly by the dam and partly by dry stone masonry
foundation walls in the downstream channel.

The crest of the dam between the penstock intake structure and the right abutment
is covered with grass. Planks of rough-cut lumber about 2 inches thick and 12
inches wide appear to have been driven more or less vertically into the crest of
the embankment from the penstock intake structure for a distance of about 8 feet
toward the right abutment. The crest of the embankment appears to have settled
irregularly in the vicinity of these driven planks, and the alignment of the planks

is irregular.

The crest of the dam between the penstock intake structure and the spillway is
covered with grass and weeds. Planks of rough-cut lumber about 2 inches thick
and 12 inches wide appear to have been driven more or less vertically into the
crest of the embankment between the penstock intake structure and the spillway.
The crest of the embankment appears to have settled irregularly and the alignment
of the planks is irregular.

The crest of the embankment between the spillway and the left abutment is
covered with grass, weeds, and small brush. Some larger brush has been cut. The
crest of this section of the embankment appears to have settled irregularly, and
the owner stated at the time of inspection that fill had been added on the crest
of this section,
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The vertical dry stone masonry walls which retain the upstream and downstream
faces of the embankment are poorly aligned and have fallen down and are in a
state of disrepair in several locations, apparently as the result of long-term
displacement and deterioration.

One tree is growing on the upstream side of the embankment crest between the
spillway and the left abutment. Many trees are growing at the downstream toe
of the embankment between the spillway and the left abutment.

Downstream of the embankment section, near the right abutment, there is a
swampy area, with some standing water between the toe of the dam and the dirt
road (Sanborn Road) immediately downstream of the dam. It is not possible to
determine on the basis of the visual inspection alone whether this swampy area
is the result of seepage through and under the dam, or of natural groundwater
discharge from the site of the valley at the abutment.

Some cut brush has been dumped on the upstream and downstream sides of the
embankment between the spillway and the left abutment.

c. Appurtenant Structures. Located about 105 feet in from the left
abutment is the principal spillway which consists of a 19 feet long spillway structure
with vertical dry stone masonry training walls and flashboards. The top of the
permanent crest is lined with planks of rough-cut lumber about 2 inches thick and
is in good shape. The same type of planks line the faces of the stone masonry
training walls. The training wall planking is old and deteriorating.

A service bridge extends over the spillway between the left and right training
wall. This is a wood strueture with no railing and several planks missing between
two main wood beams. Most of the bridge planking that remains is rotted.

Vertical wood members between the permanent crest of the spillway and the
service bridge above support the flashboards which are located on the upstream
face. These flashboards appear to be permanently fixed to the vertical supporting
members and appear to be in good shape.

A wood beam extends between the stone masonry walls which define the approach
channel to the spillway. This beam is set less than 1 foot above the water surface
and appears to function as a debris catcher.

Located to the right of center of the dam is the principal intake structure which
consists of a U-shaped concrete wall about 18 inches thick. The intake was formerly
used to supply water to power the old grist mill. The conerete structure is in
good shape, and the gate is maintained and in operating order.

Located directly on top of and behind the intake structure is the old grist mill
which is supported in part by the intake structure and dam, and in part by dry
stone masonry walls in the downstream channel. These supporting walls are in such
a deteriorated condition that the mill building could collapse into the discharge
channel,
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d. Reservoir. The slopes of the pond appear to be stable. There appears
to be very shallow water upstream of the dam, but it is not possible on the basis
of the visual inspection alone to determine whether this is the result of significant
sedimentation in the pond.

e. Downstream Channel. The downstream channel bottom is partly ledge
outcroppings for approximately the first 30 feet, and the right channel edge is
defined by the dry stone masonry foundation wall for the mill building. About 60
feet downstream, the channel converges with the discharge from the penstock and
passes beneath Sanborn Road through a stone abutment and wood planked bridge.

3.2 Evaluation

On the basis of the results of the visual inspection, Sanborn Pond Outlet
Dam is considered to be in poor condition.

Extensive irregular settlement of the crest of the embankment, the poor condition
of the vertical dry stone masonry walls which retain the upstream and downstream
faces of the embankment, and the presence of what appears to be a wooden plank
cutoff wall in the crest, in the vicinity of the penstock intake structure, all
indicate that the embankment is in poor condition and may be unstable.

The presence of a wet area at the downstream toe of the dam near the right
abutment may be evidence of seepage through and under the dam.

Trees growing at the downstream toe of the embankment and on the upstream
side of the crest may cause seepage and erosion problems if a tree blows over
and pulls out its roots, or if a tree dies and its roots rot.

The deteriorating condition of the wood planking lining the spillway training walls,
which if allowed to continue, would begin to deteriorate the dry stone masonry
training walls behind the wood.

The deteriorating condition of the service bridge over the spillway represents a
hazard to anyone using the bridge.

The poor condition of part of the foundation of the mill building in the discharge
channel may lead to collapse of the building into the channel.




SECTION 4
i OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. The Sanborn Pond Outlet Dam is used primarily to create
Sanborn Pond. There are no written operational procedures pertaining to the
» penstock gate.

b. Description of any Warning Systems in Effect. No written warning
system exists for the dam.

4.2 Maintenance Procedures

a. General. The owner, Mr. John A. Sanborn, is responsible for the
maintenance of the dam. No formal maintenance plan exists, although it should
be noted that at the time of the inspection the owner was in the process of
repairing the spillway planking and penstock gate stem.

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

L 4.3 Evaluation

- The current operation and maintenance procedures for the Sanborn Pond
i QOutlet Dam are inadequate to ensure that all problems encountered can be remedied
i within a reasonable period of time. The owner should establish a written operation
and maintenance procedure, as well as a warning system to follow in event of
R flood flow conditions or imminent dam failure.

A
........
5




T

LT ey

EakEe

L 5

ol

SECTION 5
EVALUATION OF HYDROLOGIC/HYDRAULIC FEATURES

5.1 General. Sanborn Pond Outlet Dam is an earthen embankment structure
approximately 16.5 feet high from crest of dam to downstream toe and about 265
feet long overall. Located about 105 feet from the left abutment is the principal
spillway. The spillway measures 19 feet between the training walls and has an
effective weir length of 17 feet. The permanent crest of the spillway is set at
an elevation of 688.9 feet. Flashboards have been installed above the permanent
crest to an elevation of 670.0. These flashboards have been securely nailed to the
wood supports for the service bridge, and cannot be easily removed. Located to
the right of the spillway is a U~shaped concrete intake structure with a 30-inch
diameter penstock gate. The gate was operable at the time of inspection.

A number of swampy areas and one small pond are located in the upper (northern)
two-thirds of the drainage area. Consequently, stormwater deposited in the upper
portion of the drainage basin would be intercepted by these storage areas before
flowing to Sanborn Pond. The dam impounding Sanborn Pond is classified as
intermediate in size and has a maximum storage capacity of approximately 1,420
acre-feet.

5.2 Design Data.

5.3 Experience Data. No experience data were disclosed. Maximum flood flows
or elevations are unknown.

No hydrological or hydraulic design data were disclosed.

5.4 Test Flood Analysis. Due to the absence of detailed design and operational
information, the hydrologic evaluation was performed utilizing data gathered during
field inspection, watershed size and an estimated test flood determined from the
Corps of Engineers guide curves. For this dam (intermediate size and significant
hazard), the test flood ranges from one-half the Probable Maximum Flood (1/2
PMF) to the full Probable Maximum Flood (PMF). Since the dam falls on the low
end of the intermediate size range, the 1/2 PMF was selected for this hydrologic
analysis. Since the drainage area consists of a combination of steeply to moderately
sloped and flat terrain, and since there is a considerable amount of storage available
in the swampy areas upstream from Sanborn Pond, a point about mid-way between
the "rolling” curve and "flat" curve, from the Corps of Engineers set of guide
curves, was used to estimate the maximum probable flood peak flow rate.

Based on an estimated maximum probable flood peak flow rate of 1,500 cfs per
square mile and a drainage area of 4.3 square miles, the test flood inflow was
estimated to be 3,225 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 elevation 670.0 prior to the flood routing. Also, since the
penstock gate is normally closed or only slightly open, it was assumed that the
discharge through the penstock would be neglible and, therefore, was not included
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in the analysis. The routed test flood outflow was estimated to be 1,990 efs. This
analysis indicated that the dam crest would be overtopped by 3.7 feet. The maximum
spillway capacity (with flashboards in place) with the water level at the dam crest
was estimated to be 200 cfs, which is only about 10 percent of the routed test
flood outflow.

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 4 miles downstream. Based on
this analysis, the Sanborn Pond Outlet Dam has been classified as a significant
hazard.

A major breach in the Sanborn Pond Outlet Dam would increase the stage of the
pond immediately below the dam by nearly 10 feet. The dam impounding this pond
would be overtopped by 6 to 7 feet, and the saw mill at this dam would be
inundated. The failure discharge would cause appreciable damage to the saw mill
and may result in failure of the dam at the saw mill. The loss of a few lives of
individuals working at the saw mill is possible. Below the saw mill dam, the stream
channel passes beneath a series of town roads and one state highway before
converging with the Suncook River. Youngs Hill Road, which is located about 0.7
miles below the dam, would be overtopped by about 6 feet of water. This could
result in significant damage to the road, Beyond this road, the stream channel
widens and the failure discharge reduces considerably due to the storage along the
channel. Consequently, it is not anticipated that appreciable damage would result
further downstream, since no structures are located near enough to the channel
to be damaged.
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SECTION 6
.‘ EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual examination indicates the following potential struetural problems:

- (1) Extensive irregular settlement of the crest of the embankment, L
the poor condition of the vertical dry stone masonry walls which '
retain the upstream and downstream faces of the embankment,
and the presence of what appears to be a wooden-plank cutoff
wall in the crest in the vicinity of the penstock intake structure
all indicate that the embankment is in poor condition and may be .
unstable. e

(2) The presence of a wet area at the downstream toe of the dam
near the right abutment may be evidence of seepage through and
under the dam.

t (3) Trees growing at the downstream toe of the embankment and on °
the upstream side of the crest may cause seepage and erosion L
problems if a tree blows over and pulls out its roots, or if a tree
dies and its roots rot.

- (4) The deterioration of the wood planking lining the spillway training o
i walls which could collapse and expose the stone training wall ®
behind the wood to erosion. ..

(3) The poor condition of the mill building foundation in the discharge
channel that may lead to the collapse of the building into the
discharge channel.

The presence of cut brush on the upstream and downstream sides of the embank-
ments makes it impossible to inspect those areas adequately.

6.2 Design and Construction Data. It is believed that the dam was built in 1830
to supply power to a grist mill. No information regarding the original design or
construction of the dam was found.

6.3 Post-Construction Changes. The dam was originally built to supply power
to a grist mill. The waterwheel was removed and the mill abandoned sometime
before 1934.

<~ 6.4 Seismie Stability. This dam is located is Seismic Zone 2 and, in accordance ‘
with the Phase I 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 Sanborn Pond Outlet
Dam is in poor condition. The major concerns with respect to the integrity of the
dam are:

(1) Irregular settlement of the crest of the embankment.

(2) Poor condition of the dry stone masonry walls which retain the
upstream and downstream faces of the embankment.

(3) Wet area at the downstream toe of the dam near the left abutment.

(4) Trees growing at the downstream toe and on the upstream edge
of the crest of the embankment.

(5) Poor condition of the wood plank lining of the spillway training
walls.

(6) Poor condition of the foundation of the mill building in he
discharge channel.

b. Adequacy of Information. Brush dumped on the upstream and down-~
stream sides of the embankment between the spililway and the left abutment makes
it impossible to inspect those areas adequately. With this exception, the information
available from the visual inspection and hydraulic computations is adequate to
identify the problems mentioned in 7.2, These problems will require the attention
of registered professional engineer qualified in the design and construction of dams
who will have to make additional engineering studies to design or specify remedial
measures. No additional information is needed for the purposes of this Phase I
investigation.

ec. 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) Investigate the cause of the irregular settlement of the crest of
the dam, the poor alignment of the dry stone masonry walls which
retain the upstream and downstream faces of the embankment,
and the condition of the embankment in the vicinity of the spillway
and penstock intake structure, and design remedial measures if
needed.




2)

(3)

(4)
(5)

...... e

Investigate the wet area at the downstream toe of the dam near
the right abutment and design remedial measures if needed.

Specify and oversee procedures for removal of trees and their
root systems from the dam and downstram toe.

Inspect the spillway under no-flow conditions.
Perform a detailed hydrologic/hydraulic investigation to assess

further the potential of overtopping the dam and the need for
and the means to increase project discharge capacity.

7.3 Remedial Measures

Operating and Maintenance Procedures. The owner should:

(1)

(2)

(3

(4)

(5)

(6)

(7

(8)

(9)
(10)

(11)

Repair the foundation of the mill building in the discharge channel
(or remove the building).

Monitor the wet area at the downstream toe of the dam between
the mill building and the right abutment until the recommendation
made in 7.2 (2) has been carried out.

Remove the brush that has been dumped on the upstream and
downstream sides of the embankment between the spillway and
the left abutment,

Replace the wood plank lining at the spillway training walls.
Repair the service bridge.

Remove the waterlogged debris from the spillway approach channel.
Remove the wood beam spanning the spillway approach channel,
assuming that it does not function as a debris catcher to keep
the spillway clear.

Visually inspect the dam and appurtenant structures once a month.
Establish written maintenance procedures.

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 and gate operating procedure for

use during and immediately 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
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INSPECTION CHECK LIST .
PARTY ORGANIZATION
| PROJECT: __ Sanborn Pond Outlet Dam, NH DATE: _ March 25, 1980
TIME: 2:30 p.m.
WEATHER: Cool, partly cloudy
\] W.S. ELEV. 670.4 U.S. 658.6 DN.S.
[ ]
PARTY:
1. Kenneth Stewart, S E A 6.
2. Robert Durfee, S E A 7. ..
. ‘@
3. Bruce Pierstorff, S E A 8. _—
4. _Philip Ricardi, S E A g. Do
-~ 5.  Ronald Hirschfeld, GEI 10. R
r
o
PROJECT FEATURE INSPECTED BY REMARKS
z 1.  Structural Stability K. Stewart/R. Durfee e
2, Hydrology/Hydraulics B. Pierstorff/P. Ricardi " ‘
3.  Soils and Geology"® R. Hirschfeld Lo
4. P
] o
‘.:- 5.
- 6.
7. T
< L4
8.
' 9.
- 10. -
| | "
( .
. N
A-1 :.:_::.
! ®
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PROJECT: Sanborn Pond Qutlet Dam, NH

INSPECTION CHECK LIST

DATE: March 25, 1980

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 Toe

Unusual Embankment or Downstream Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

PROJECT FEATURE: Dam Embankment NAME:
DISCIPLINE: NAME:
AREA EVALUATED CONDITIONS
DAM EMBANKMENT
Crest Elevation 672.5
Current Pool Elevation 670.4
Maximum Impoundment to Date Unknown
Surface Cracks None observed
Pavement Condition Not paved

Crest of embankment is irregular

Vertical dry stone masonry walls which retain
embankment have irregular alignment

Crest is irregular

Fair

Fair

None observed
No evidence of trespassing observed

Trees growing close to downstream edge of
embankment

Some erosion of slopes

Vertical dry stone masonry walls retain
embankment

None observed

None observed

None observed
None observed
None observed
None

— .

ettt
@
. .
" ,
S o
Ol St

. ' .




—

INSPECTION CHECK LIST

PROJECT: Sanborn Pond Outlet Dam, NH DATE: March 25, 1980
PROJECT FEATURE: Dike Embankment NAME:

' DISCIPLINE: NAME:

- AREA EVALUATED CONDITIONS

o DIKE EMBANKMENT No dike

Crest Elevation
Current Pool Elevation . J
Maximum Impoundment to Date ' 4
Surface Cracks

Pavement Condition

Movement or Settlement of Crest o .

Lateral Movement Ll

R

Vertical Alignment L)

3 * - -

[ | Horizontal Alignment e |

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

N
WL
v

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

s Instrumentation System S
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INSPECTION CHECK LIST

PROJECT: Sanborn Pond Qutlet Dam, NH

DATE: March 25, 1980

PROJECT FEATURE: _ Intake Channel NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure
Condition of Conerete

Stop Logs and Slots

Concrete U-shaped intake structure
under mill building for cast iron penstock

Good

Not visible beneath pond surface
None observed

None

None observed

Not applicable

None

Good

No stoplogs or slots
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INSPECTION CHECK LIST

PROJECT: __Sanhorn Pond Qutlet Dam, NH DATE: March 25, 1980

PROJECT FEATURE: Control Tower

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforeing
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 Eleectrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulie System

Service Gates

Emergency Gates
Lightning Protection System

Emergency Power System

Wiring and Lighting System

Control works located on top of concrete
intake structure inside mill building

Good
None
None
None
None
None visible
Good

Unknown - gate partially open at
time of inspection

None visible

None visible

None
None
None
None
None

Gate partially open at time of inspection
-mechanism operable

See service gates
None
None

None
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INSPECTION CHECK LIST
PROJECT: Sanborn Pond Qutlet Dam, NM DATE: March 25, 1930
PROJECT FEATURE: Iransition and Conduit NAME:
‘ DISCIPLINE: NAME:
AREA EVALUATED CONDITIONS
- OUTLET WORKS - TRANSITION
AND CONDUIT Transition through mill building
General Condition of Concrete Good
Rust or Staining on Concrete None
Spalling None visible
Erosion or Cavitation None visible
f»r Cracking None visible
Alignment of Monoliths Not applicable
Alignment of Joints Good
l Numbering of Monoliths Not applicable
P
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INSPECTION CHECK LIST

PROJECT: Sanborn Pond Qutlet Dam, NH

DATE: March 25, 1980

PROJECT FEATURE: Qutlet Structure

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE

AND OUTLET CHANNEL

General Condition of Concretc
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforeing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Outlet under mill building constructed of
dry stone masonry walls

Not applicable
Not applicable
Not applicable
None visible

Not applicable
None visible

Dry stone masonry

None

Some trees overhang channel

Fair




L IR
v

’.
v

INSPECTION CHECK LIST

PROJECT: Sanborn Pond Qutlet Dam, NH

DATE: March 25. 1980

PROJECT FEATURE: Spillway Weir

NAME:

DISCIPLINE:

NAME:

AREA EVALUATED

CONDITIONS

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

General Conditions

Loose Rock Overhangirg Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls

General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforeing
Any Seepage or Efflorescence
Drain Holes

e. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Fair - Considerable debris in approach
channel; owner reports some beaver activity
None

None

Not visible beneath pond surface

Training walls are constructed of dry stone
masonry with wood plank facing

Not applicable
Not applicable
Not applicable
Not applicable
None

None

Fair

None

Some trees overhang channel
Natural - ledge and stone

None observed




INSPECTION CHECK LIST

PROJECT: _ Sanborn Pond Qutlet Dam, NH DATE: March 25 1980
PROJECT FEATURE: Service Bridge NAME:
DISCIPLINE: NAME:

AREA EVALUATED CONDITIONS

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Bearings

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

Service bridge (walkway) located over
spillway weir

Longitudinal members bear on dry stone
masonry training walls

No anchor bolts

Dry stone masonry in fair shape
Two 10-inch deep wood beams
Longitudinal members in fair shape

Vertical members from spillway crest in fair
shape

Wood planks, several rotted and missing
None

No railings

No expansion joints

No paint. Al wood members weathered.

Dry stone masonry training walls act as
service bridge abutments

Not applicable
Good
Good

Fair




vvvvvvvvv

APPENDIX B

ENGINEERING DATA




AVAILABLE ENGINEERING DATA

No Engineering Data other than past inspection reports from the State of
New Hampshire Water Resource Board were available.
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N. H. WATER RESOURCES BOARD
Concord, N. H., 03301

' DAM SAFETY INSPECTION REFORT FORM ——i~——
Town: __Lopdon Dam Mumber:__ ) 43,] 0 :
Inspected by: ___— = Date: 24 Juon 19974 _ )

F Local namé of dam or water body: Sav\ bd'w\ Pcn A‘ O ufle.'f‘

' Owner: _Sawbhorn Address:
Cwner as not interviewed during inspection. ‘
Drainage Area: sq. mi. Stream: . .
Pond Area: Acre, Storage Ac~Ft. Max. Head __ Ft.

Foundation: Type , Seepage present at toe - Yes/No,

Spillway: Type Sfa"n d bq s Freeboard over perm. crest: s .--
Width ) s Flashboard height > R
Max. Capacity c.f.s, L
i Embankment: Type » Cover Width ’ :' -
S Upstream slope g ) to 1; Downstresm slope to 1 =
Abutments: Type | Stomew all , Comdition: Good{ Fair,) Poor
.__ Gates or Pond Drain: Size _4.Y¥ 4 Capacity Type .
| Lifting apparatus Operational condition g&ai
Changes since construction or last inspection:
- N
Downstream developrzent: & r;dg e Bglmﬂl PO
‘ This dam@[_would not be a menace if it failed. -'
Suggested reinspection date:
Remarks: Qld Grst mul
I e »




NEW HAMPSHIRE WATER CONTRCL COM{ISSIOK

REPORT O DAM INSPECTION

oWy dovdon WM NO.)43./0_ STREAM Spmborn Brosk

oner Alhm J Sanborn ADDRESS ﬁ%f[e/,jl. A

In accordance with Scction 20 of Chapter 133, Laws of 1937, the above dam was
inspected by me on -eeoompanicd b

NOTES ON PEYSICAL CONDITION.

Abutmonts ore g
e
Spillvay Qaa £/

Othcr

CEANGCES SINCE LAST INSPECTION Hong

FUTURE INSPECTIONS Y5

This dam (is) (Isewe?) a mcrace becauso : .
i ﬁ,Atnnf_.{:Mn_.zZ_u.d_m #*/ :
{

/

b

REMARKS 7" wak— m:_-’ﬁllgq?,.ﬁgzlﬁeé

Copy to Owner Dato s
! INSPECTCR

(Additional Yotcs Over)
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 Form No.E61A o P2 R .43 /'3 . L
NEW HAMPSHIRE WATER CONTROL COMMISSIO RECORD OF DAM NO.C7=.00..70.

Town ._«,.\':’::Z"/’.."—“}’ ........... Countyz.:.«.:.:f.—.(f.?.”'..:ﬁ?..-.fﬂ; Local Name\n../{.’” //""” P"‘! ‘//’%’f 3 .j'-"ii-":j
Function of Dam \.«/"'4:”’.( /M" Lt 2~Type /[(/}‘/"’//NZ Wﬂé 4 /’../..'f(j( .
Primary Basin :z, '/"/—'C// Sec. Basin \5('”*""’"/{ ...... 7 : Local Stream W/”"’ ..... F"/ ........ S
Drainage Area, Total ..... 218, 8q. mi.: Controlled .................. sq. mi.: Net Uncontrolled .................. sq. mi.: , ﬁ_ -"3
Reservoir Area, Full Pond .....cccoeviirviciiccannns ,./ ﬂ? acres: At Max. Drawdown ... . acreé: . 4
Reservoir Capacity 54'45 met.: 2SO a0 £ . in.net D. A.: .cceaneees in. ’fotal D.A.: - ‘
Overall Length of Dam .....ccovueuvvanneee 2\575/ ft.: Max. Depth Water at Dam . - )
Net Spillway Length ......... . : 2— 9 ft.: Minimum Freeboard ) L _
Spillway Capacity ...........d.. 2. efs: .3% ......... . cfs. per sq. mi.: k _ii:f,']
Highest Flood Flow of Record .......ccuucee.e. cfs.: cermerssataeeressasnens cfs. per Qq. mi.: Date ..

Estimated Maximum Probabie Flood

mdﬂéxf‘éaéﬂmu >
f‘ard Prepared by &, 7’ J Pl

- .a.v;-v ev. .’ﬂ?.d-;'-.

Checked by cesesive
QAV

OWNER /JJ’V”” .... oY O
Contractor .. veveveesseeressnranes :::'
Construction Record )
f . ...._.
Date Office-Routine Inspection During Construction ii_lf-'_:-.
Application Received .......cceccereicerererisenanes Date Inspector Memo Date Inspector Memo
Board Approval reveresantessrsssnesssssonsasas | essesseesssessesss sstesssessasesansess  sevesassses | cevessnesssvesares ssssssasessesecmeste  sisas .
AUthorization SNt  .eiiccccccriniicssccnnncicss | sersvnscssneenssns soreessnnnenes eesre sessrseeses| ssveressecseessess  esssmssesesbnssmete  sessssssssis \ s
Final Plans Rec’d covecivcinnniinniscniens | sesesssnssssessnns sosvesernsnsnsnisens  snssenaness e eeneneneas Lo
Final Approval-Board ... reerers rasessessvessseesse  secsasines . R — ; ,
Final Approval-Sent .. : . DR RS
Case Closed SEUUDRNY [ tve eesessceseessasesss svssemssees | sesessessemsassure  sesevessasssvessasss  sesssmesess % :
- +
Is Dam a Menace ...7 2% R innerererarene : . L . ) . -, , “3
C Why . Raed Adls™ 0 7 L T SR T et o i'i
A
T ~ Dam Inspection Record T
- ,}.:" _ ..}; . - ' . ... Memo - Memo Sent }
Date Inspector ’ 7 Comments S - Prepared To Owner “
/4 2/ /51 érr% Amé&r» L - B 4
A R e - R 'f 'f 3
e . ;:w-.m-;,\-,’:s,-.: .. N . T -/ RS A NC oL PR :-'-L'-’u".;. o )
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

LOCATION STATE NO. 14330
Town .....Louden .. , : County . kerzimack
Stream ..Senoorn Pond Cutlet
Basin-Primary Merrimack.R : Secondary Suncook - 3jyer
Local Name
Coordinates—Lat. sZ2._. 22 . . %% : Long. .04.0. %5 = dsen

GENERAL DATA 7
Drainage area: Controlled.........cccoeueeee Sq. Mi.: Uncontrolled ....eeoccanas Sq. Mi.: Total........ 34.5..8q. Mi.
Overall length of dam ....?.».5.8..:/.....&.: Date of Construction 1830
Height: Stream bed to highest elev...... 16./...ft.: Max. Structure 118 - ft.
Cost—Dam : Reservoir

DESCRIPTION D S:onewall=--= On Ledge Foundation .-
Waste Gates

Type
Number , ! SiZe cvrveecrrenienennens ft. high x ft. wide
Elevation Invert : Total Area sq. ft.
Hoist -
Waste Gates Conduit
Number : Materials N
- Size ; ft.: Length ft.: Area sq. ft.
Embankment
Type
Height—Max. ft.: Min. ft.
Top—Width : Elev. ‘ ft.
Slopes—Upstream on : Downstream on .
Length-—Right of Spillway : Left of Spillway
Spillway .
Materials of Construction
Length—Total pueft.: Net 2017 ft.
Height of permanent section—Max. .......(../..........ft.: Min. /. ft.
Flashboards—Type Fixed /. : Height 2%....hig 4 ft.
Elevation—Permanent Crest-.... : Top of Flashboard
Flood Capacity .28 .. o 03.......... cfs.: cfs/sq. mi.
Abutments
Materials:
Freeboard: Max. 5. ft.: Min. e ft.
Headworks to Power Devel.—(See “Data on Power Development’)
OWNER A J.Sanborn Pittsfield N H
REMARKS se-— Conservation—- Recreation Excellent Condition '

Lenace Bridge below too small

Tabulation By ..A.A.N.&.8B.0.7T Date January 235, 1939
B-7
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VATER CONTROL CCLIIIGOION
STATE OF KB\ HANPCHEIRD

Concord, Hew Hampshire

Qctolur 17, 1233,

RE: Sznbhorn Poné Oudam. Yi. C. C. Yo, 143,10

Gentlemen:

In order that we may determine the magnitude and ex-
tent of the flood of September 21-24 just passed, we are re-
questing the various dam owners in the Ctate to supply us with
the following information:

“as this dam injured? Ans. “ho—

If so, to vhat extent? Ans. Lo~

———

Did all flashboards Ans. monge ——

go out?

Vhat was the maximum  Ans. NI —

height of water over
the permanent crest
of spillway?

. &t what day and hour Ans, m

did the maximum flood
height reach your dam?

6. Any other interesting information regarding the flood
or rain fall may be given on the back of this sheet, or attach
sheets,

V7ill you please return this letter with as much in-
formation as you can give us as promptly as possible. A self-
addressed envelope is attached hereto.
‘e thank you for your cooperation.

Very truly yours,

7?%%:££L.—(, < &4;:;1“f7’&“°“_‘"

Richard S. Holmrren
Chief Engineer
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NEW HAMPSHIRE WATER RESOVRCES BOARD

F INVENTORY OF DAMS AND WATER POWER DEVELOPMENTS
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JOEORN S FRCIN
TATLUTVTZR ELEV.T.3.3.3. LOCAL iz
SPILLYAY LENGTH3I=-, 2o FRZEEBCOARD-FF., 57
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PLANS AND DETAILLS
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APPENDIX C

SELECTED PHOTOGRAPHS
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Photo No. 1 - General view of pond from right shoreline. e
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Photo No. 2 - General view of dam from pond.
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Photo No. 5 - Wood plank sheet piling and depression in crest
of dam to the left of the mill intake structure.
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Photo No. 6 - Wood plank sheet piling and depression in crest
of dam to the right of the mill intake structure.
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Photo No. 9 - View of downstream face of spillway.

Photo No. 10 - View of mill foundation wall at discharge
channel.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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feet et (teet L
6%3.9 2.6 &S o O
6314 O\ ]
615 o) \q5
L6 2.1 s15
677 3.1 420
¥8 ! | 4.4 | 400
d, r\%\d( ek went
T \evaion L Ave, H .
(feet C_L (feet) (feet) (<s)
633.9 2.6 T o O o
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OaTe J;//é fﬁ? J

B. Effect of surcharge storage on max. prob. discharge

1.

3.

Pertinent Data

a. Drainage area =
b. Characteristics of basin -
Test flood = I/;g. PWMF

d. Follow Army Corps' procedure

4,3 Squore miles
s Partioms
MO duer ade
croadae {6

of otep 5w"‘é AR
5\,99\1\40 Qv HaA Swuund-'\-{'
TWempy Qe

STEP 1: Determine Peak Inflow from Guide Curve

QPl

a. the maximum probable discharge was estimated to

X 123,? l:_g?oi cis /S%”"tp_: " W\M\Mim\.jm\a&w %Noid p:a_ﬁv.
o Qwdh + Curuds wa
Seleehin to ﬁ.#‘fi&ﬁ: vum‘r&;:%oi- decram in to drunaw aréa.

SOPME = (4,500 c_is/sgm‘>(4-3 Sg.m:)
2 06,450 b
Yo PMF = 3,225 ci=

STEP 2: Determine surcharge height to pass QPl STORi,
k]

and QP2

s

a. from Figure 1 determine surcharge height to pass

%y = 3,225 ks
50«-&0«@& -Q,Q.Lu-g*’w*\ ey é77.\ ’.QM.'-
L0 SP*\\..UQ% weir Creny =— 6O, -t

7.1 -

%

any

5urcL~a.«‘yL \\Q\ﬂs‘\:i =

b. determine volume of surcharge S'I‘OR:L in inches of

runoff
(” ‘C\rS‘* dsL‘kerme \lOlqu_ O’(’ SI\"-va(Q.a \n
‘CO\\U\U\Aa "MOonner
(&) daXeenine Surre Geea SIENN Covraapie b
to sordiars olonadun e Figen 2 = 140 azes

Lb\) d\ﬁ.‘\'&—mmg Q.\.r‘ﬂ-e—ﬂqa. Orda. “Te v dem i:)—*wd:\

Queve =+4 A"

r
o+

o Y g

2lataton amd Zlucedum 5 SEadmar o (xSt
-8 -

AL AL PN A

S BRI
I. A
st e te
. . ¢ v e
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_ Deran__Hydrologic Calcs Ck'o. By =S Dave _—//5. 7/ -
. CQ) (\m«_().,lr\pg.a omg_ su,.-g-w \/_;,.a’ arw,; mﬁ.’;‘z ‘.

Omd msieT US«.._‘dtm

- S’I‘ORl = Volume of'storage (as acre-inches)
drainage area
25 v+ {40 TN
cron - E\ M{L MS)(?\Q&:S\CIZ /++\}
1 @.35%.m.)(<=40&u¢3/§%.m»)
sTor, = 4.10 inches

¢c. determine sz

T _ STOR
g %2 = Qpy (l — })
)

4.10 T
(3225 )| = 33 > !

v2 = |, 830 et

- | Q2

4., STEP 3: Determine surcharge heigh+ and STOPZ to cass
QP2 and then QP3

a. From Figure 1 determine surcharge height to pass

Qp2 = t) 8 30 C.ix":
'SurMA coagatim = é*é.' -‘%Wee“
x/C.Lu— “‘V‘“u‘aj [T tresd = 6700 —<cex

N t -— t L -
5\,‘(‘:,\:»::& Newnt T loo | *2: e <
v ~ .

n._:‘.n.--A-,n;;-..v‘-W- S g g
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Hydrologic Calcs. Cx'o. By eMs Dare EYEED,
determine STOR o
fngSac £ 13822 (¢ M}] (12" /4
STOR, =
2 (4.3 5q.m) (G40azs/sg m )
= 3,50 L achas b
Average STORl and STOR2
_ STOR STOR ®
STORAVG = 1 ; 2
Ze, 0w+ 3.50 14
STORAw = 2
L
STOR pve = 3 B3O \nchas

determine QP3

(3,225 =) (1 - "8?.:'> o

QP3 : 03
%y = 1,340 < o
)
STEP 4: Determine surcharge height for Qp, and STOR,
from Figure 1 surcharge height for Qs = \ :\35 = f-' L
®
Surwé,k lonveton = CE -
S puclwan W&er Crect = 6 "L"'u =
2Con \Cw‘-l‘“u [
=0r CW‘:A ~ Q'\‘i’l\"\’ = ép ° \ .=l .
SUrLG-u Qrea, a} Durcﬂa«-ag gﬁ_g_,,oj-cm ~ 139 i
determine STOR T

STOR3 =

_ f(— |25 e~ “39&‘\)& A Lx\] (2 (e o .

@~?— 3‘6m) </o-f{:) GLves /5%’“}
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STOR, = 3.50 nihes
c. determine STORAVG
STOR - M
.AVG - 7
STOKAW = 3,@5 |V\QL\A$
d. determine qu
"
_ 3.65
.5
6. STEP 5: Determine surcharge height for qu and STOR,

a.

' . A1) o
From Figure 1 surcharge height for Qp, = l)ciai) c

5UFM ~ m’) O:\’(D"‘ - é?("'z £+
-Q,Q.tuc.._‘\'m 5(.1;&0&"6 weir c,eslr = @%,O 'C"r

J—
=ur :Jkax?L \/\Qkﬁ:)fd = (ool Leet

swiea_ orea G2 Surdlw(o > daued m 72 /38 o W =3

. determine STOR

Ktzsu +1138“3(&'2 Q] (2" /40

(43 S ) (6RO aemes /s

STOR,, '

STOR, . 3,56 indias

determine S TORAVG

3,65 14
STORAVG




SIEIA CONSULTANTS INC. BOSTON , MASS. R
ENGINEERS / PLANNERS AOCHESTER, N.H. e

CuienT_O\c LS C0v~(>§ Jos No._Z 34 -1301 PaGe 4 O‘C 35
ProJecT_ e ows Trrd Ol Do Comero. By IO DaTe ‘U'H‘{'Qo
DetaiL __to f‘br'\kQ-QL;. GOcs Cxk'o. By AMS DaTe "'{L/éfé))

A

5TO@4\, Ok STO?AV(-, Ckcel/rea J('D Jdl'“f\ [§7 2% .
tiare fo chg__pl- rodad  Yest Lned ot Elaw
asal Yo |90 ¢y st Surcllamae
aloration aguaQ to 6762 feet

1.1 A GV\CLA-SLW

o Roufidk ket Slood ouk fleaw = 990 et vl [
OMP e WPV <\ou) powat = 2leyekin = 612,5%\) . . .

\@a 2.%F feet

O W_Lera Sw(_wa o3 Avp ot dawm - olopeadon = €25 H @,
(@) £t \omrds 1w place O,

3
G = (2.0) (17 8) (25’ =6100) = Zooek

. 'Q(\p,ﬁ:/\ oGrls  rewoved -ll':‘:."’:;'é

32 AN

O = (27) (&) (325" - e683°) = 3Busck

Li.“‘tj:c“:

(D ates surtea ax dest Clood Daudion — 6362 &

QO -C\Q_f;\,\\ooahiﬁ TN Q,Qw
%, S

=N (M (G- 6100) = Fock o

(o) {lagh coords  Tewmoued L

B2
o= DR (g2 - s d) = sk

C. ?%—S‘LO* W%‘
('\.‘}‘ f_ww‘;ial otk om b d\,\scﬁa«%&% QMC&M, only 30" cpielala )
LZ) W oter 5(.M'~Lu«_°. ad ‘+OP of dow — QL.QA.'-"G?ZS—

> N\, //2
Q={(oL) (77)[ ) Z5>‘ J}z)(sz.z)(c?z.:'—ésa. 7-& ~ g+ ¢

(3) woder surbew ot Test {loe 2iatem — 67624+
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,.. III. Using "Rule of Thumb" Guidance for Estimating Downstream Dam Failure

Hydrographs examine impact of dam failure

1. Pertinent Data

~

a. Failure occurs when reservoir level at crest of
dam - elevation = @ #2.5

b. Storage at crest elevation estimated to be approximately . @

|,4ZO 0.0r-e,—-Cee.

_ A. Reach 1 . R
5 . s ) )
- 1. STEP l: Determine reservoir storage at time of failure S

\
\
T T L . L
IR o . . O
LI USSPV NV Wi W A WL W P S IO N

from previous calcs. storage = I)A('ZO oure -Fedd

2. STEP 2: Determine Peak Failure Outflow Q‘Pl

; ¥z
Qp, = (8/27) Wy \,g Y g
. . Racr
where: W, = Breach width (use 40% of total length -
= (0.4) (265 Leat) RS
= 106 {eet :;-‘.‘.-:‘_
— [ ]
Yo Total height from channel bed to pool =
level at failure
: v R
, W |4 Lok s
| oo t.
e

3/2
Q) * (sz)(foe fead) (\32_2\"’- (14 feed)

9,340 ks

p;

RS p-—ew dus cama 15 naalials Comparash v
i —aduae d.o.s..u.u- S _msum‘fé was vk Gowms sl

Dr1d #da calicubatious .
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3. STEP_3: Precare Sjva.az-o\\s&of%o_ Curve for Ranch |

G . (?Qr‘\\v\evx*’ —Da_“&

(Y Dechogs. Nvovald  coodia Comrollade dorm
e A

&) O\\SCD.:u?Q- calealakionsg e =01\
Adawm ¢ and  cldkwends tncQuds d iw >
Sechiomn IL oF D, \-)%d.rokoa.ia Gl cs.
@) see F:\Qu'r{ 3 L S‘Qn.,a,c.-— cﬁxs&a«o,a. Cure
4 STEP 4! Esteak Readh OukLlow

a Delecmine 3‘\13,0_ Co" Qp\ = Cf)340c’;&
frown F\{guﬁ. 3 andk Lol Nolume. o read

CD S+&%q. = 9.6 feet
o face
CZB Nolgme W teoclh = CSJ"%LB (&C-\.\-J? t%sti*

(3 i
-

* See Fyure 7w Sectan TV o Weseior &

Cales. te- Surtew 0rea 45 T \covatonm

, ~ / - .z s
Volume =V, = (C{é&_ék 0.3 a.crtsz | O.Me>
N, = .2 awe -5+

\]\ < % S Ceakia \Q\%“ Cw

D-15
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DETA:;.__%LL:&Q%L_QQS Ck'o. By AMS OaTe ENE 3-7
b. Datermue Q?zum«q

QPZL‘\R\Q\.) = (Qpb <\" -\-;-\—3
Qeacreny = ((4340ek) (1 - %2

RN 9,290 ks
¢, Compuia Nz wswy Qeecenny
From Ve 3 dakecmine SW for szaw@
Stoss = 9.6 Lk
Vo= (qs) (el ey

N, = 4.2 ocre - {4

d. Awrage N, ond Vo vt ompada O,

—_ \[\ +\I‘L
Va =
Q) v >

F.2oc-54 4 F.2 ac-b+
\Iwra, = 2.

\Jow-«d,° .2 awe - £+

NVacrs

(®Ge, = Go (1 - BE)




PN ahl tal o

Lt adn are o

| .‘ - R e W
S|IEIA CONSULTANTS INC. BOSTON , MASS.
ENGINEERS / PLANNERS ROCHESTER, N.H.
P
[; Cuieny__Army Corps Jos No._23:-7230) Page |6 of 35
- PraJEcT S0 oorm 2 Aed Oud et Do, Comerg. Bv___BWP Dare __3/[4[80
\“ Deran. __Hyvdrologic Calcs. Cx'n. By XN3S Dare "'4‘“5/’5‘3
" V. Reach 2
{.STEP3: Prepare stage-discharge curve for Reach 2
a. Pertinent Data
(1} Reach length = 4,300 feat
(2) Channel slope = O0.Q1( A
(3) Manning n = O.0S .
(4} Channel shape - WQQO\&-&Q’
(5) Base width == |0 {feet
b. See Figure 3 for stage-discharge curve
e _?_ STEP 4: Estimate Reach Outflow
a. Determine stage for Qp2 = q)ZC\O C,‘(= from Figure 3

and find volume in reach
(1) Stage (depth of flow) = &.2 ‘Qi"
2)

Volume in reach =

rea of channel

(rea~h lenp+*h) (;POSS-sectiOna]_)

210 4+)

X-area =(0.5)(8.2 CQ ( lo{sy 4+
RY )
) q02 f*) (4300 (4
Yolume = v = 43,500 41" ace

gq'o O.,Lke—geq.r

S
| v, &3

b. Determine QPS(TRIAL)

%z(TRIAL) T Yo <l - _-)
Qp3(TRIAL) - ( 4,2 'OCJQY | —

< r2ach length CK

EECRE, .
P
LRI




L L e -
A - L I an o 8] N ®

Crienr__poms LS o Cac ) DF 39/ "
. —— .- e ' e - e - F
Paoiecr S&u\own panol Od\e*\ Da.vh —omovp BWP Da r’ k _|4. 90 -
N T . @NT P TE ——_L,_L.J-*_
- — . '..'
Deranc Hydraloagioc o e Ck'n. B~ .. A,L“’..ﬁ__ e Dave );.J/é “L'.) o
g S j
Cc. Compute Y. usiro Sk YRR EADEE

From Figiure 3 etermi- +=-.0 - . -
; “PR(TRIAL)

Stage = &.0 -Cee_+

X-area = 60‘5)(9.0 _ﬂ,)( oL+ + 200 C«—W
= 840 {+* :':i.'i
v - (840 C+z) ( 4,300 £4) . i

2 43, 560 Tv 3z ea
82.9 cene - £

<
1\

d. Average Vl ana ‘.'_2 and comp.* - “,..3

(1) Vavg

i

v 9.0 ac-{+ + 829 ac-~{+
avg -~ Z

Jayg = B5:F Gare - h ot
2} Qp, = Qp, (1 - Yi\ﬁ’&) ‘

B854
00 =( 9,290 %) (| = ———,drao)

Qpa= B,330 ot
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C Reach 3

I. STEP3 Prepare stage-discharge curve for Reach 3

a. Pertinent Data
T (1) Reach length = |,200 Leet
(2) Channel slope = O, 014
(3) Manning n = 0.O%

(+) Channel shape - trape zoda
(51 Base width = 20 (e

b. See Figure 3 for stage-discharge curve

o 7 STEP 4: Estimate Reach Outflow

a. Determine stage for Qp, = 8,7-300.{"5 from Figure 3
and find volume in reach

(1) Stage (depth of flow) = 5. 2 reet
. _ RS cross-sectional
(2) Volume in reach = (reach length) area of channel)
g-area = (0.5V (5.240)(z0 F+ + 370 4)
= 066 £x*
votume < y. o Lloee €4 Y (1,200 £t
T 1 43 560 fMame
= ZQOq' Gene_ - ‘Cee_*
S
, Vi €% . reach length OK
] b. Determine Qp,(rrrAL) S
e ., ) 3
P4(TRIAL) - 3\l = == o
) = . b
- 29.4 o
C T Q -&\C\ - | S
R P4(TRIAL) = (8,730 CT™= | 420 S

Qpq T2ty = 8)550 c:r's
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c. Compute V2 using QP4-(TRIAL)
From Figure 3 determine stage- for QP‘\(TRIAL)
Stage = 5. 2 Qe&*’
X-area = (O.S} (s.2 C*—)C zo £+ + 390 C*)
= |0b6 4+*
. (1,066 £*) (1,200 €&
2 43,560 +t%ace
v, = 294 e~ Leet
-d. Average vV, and V, and comr. . -4
vV, + V
(1) Vavg = 1 > 2

24,4 se-br + 294 -t
Vag = =

Vavg = 29.4 acre-tr

21 Qps = Qp3 (1 - ‘5%5)

op4=<6’,?30c,&s}< { - 2,73-'2%')

qu= 8,550 cfe
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N
\. STEP3: Prepare stage-discharge curve for Reach 4

a. Pertinent Data

r (1) Reach length = 4,100 {eat
(2) Channel slope = 0.0049
% (3) Manning n = 0.0S

(4} Channel shape - Me'&od«.«q\
(5) Base width = 20O {aof

b. See Figure 3 for stage-discharge curve

STEP 4: Estimate Reach Outflow

\
N

—

a. Determine stage for Qp4 = 8,550 C"S from Figure 3

and find volume in reach

~ !
(1) Stage (depth of flow) = 6.8 teet

. - ST cross-sectional
(2) Volume in reach = (reach lergth) (area of channel)

X-area =(0'5>’<5-9-‘:‘\Z)L30'—‘+ + 510 )
8oz £+2

_ (i802 £+2) (400 £+,
1 43,560 Fr¥awe

Volume = V
: 170 cuire-+t

S
V1 <7 .. rea~h length OK

b. Determine QP:S(TRIAL)

QpstTRIAL) T QP‘\(‘ - ~)

% s(TRIAL) - <8)550 ) (1 - ‘_E‘Z%—

Qe strring = 7)530 Q’k&

e

¢
2
v
e e

L

e
N
Ay
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c.

d.

Compute V2 using QP;(TRIAL)

From Figure 3 determine stage for QD;‘(TRIAL)

Stage = (9.4 -Cu,/{'
X-apea = (o,@(é,4 -C+> (zo+ + 480 £4)
= 1600 £+

. (woo 7)) (4100 )
2" 43, 560 Ft2/acve

2 |50 acre - £¢

<
"

Average V1 and Vs, and comint T

VitV

(1) Vavg =

2
e

\ 3O aebs + \SCoc-+
avg = .

[4

Javg = |60 cure - feat

(2) Qp = Qpq (1 - ELS)

()

Gps = <8,5$OC§5>< | — ]%;%3

Qps = 7,590d5




SlE|lA CONSULTANTS INC. B8OSTON , MASS.
ENGINEERS / PLANNERS ROCHESTER, N.H.

,
Cueny__Army Corps Joe No._234-7907 Pace 22 ot 35
ProsecTSanbora _Pord ot Daw Comero. By___BWP Date -{é_//‘f‘/‘qo
Derae __Hydrologic Calcs. Cx's. By kM3 Dave 7 [6/22

= . ? each 5

{. STEP3: Prepare stage-discharge curve for Reach 5

a. Pertinent Data

(1) Reach length =" 8oo feet
(2) Channel slope = O.025

(3) Manningn = 0,05
(4} Channel shape - WQ%O\AA_Q

(5} Base width = 2.0 Q-ee,‘(’

b. See Figure 3 for stage-discharge curve

e Z. STEP %: Estimate Reach Outflow

a. Determine stage for Qps = 7)5904;% from Figure 3
and find volume in reach

(1) Stage (depth of flow) = 4,3 -Cee.*'

cross-sectional
area of channel

(0.5) €4.7F £)(20 & + 3250 Lv)

(2) Volume in reach = (reach length)

X-area = C
= 870 ++?
volume = v. o B3O £:2) (800 £4)
olume = V,y = 23,560 1 ama

1}

[6.0 Ocra- £+

S .
‘ vy < 7 ..reach length 0K A

. e |

. b. Determine Qp (rRrIAL) ]

* M i ) v MR

Opo(rrIAL) © s {t - 2 T

’_.'. +

Qpe, (TRIAL) =

o
n
i)
V)
i
-
~
e
clo
N

Lt tat e
aa g 2 T 0 [J
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J—Tyrhml1 ngicila les

Cc.

d.

Compute V

Joes Nao._274-7901 Page____ 2% o+ 35
Dave 4/L*’4/9'D
Ck'n. By KmMs Dare_4///3)

2 using Qp/ (mpyar)

From Figure 3 determine stage for QpG(TRIAL)

Stage

= 4.7 {eek

X-area = (0.5)(4.7 -ﬁ) (Zo £x + 350 L+>

<3
"

<
1]

Average Vl and V2 and compute 7

(1) Vvavg

Vavg

= 870 H47
(87 £+2) ( 8oo 4+)

43, 360 'C'*?/d.:a-(

|6.0 Acee - £+

NG
Vl + V2
2

16.0 ac-$+ + 16.0 ac-f£+

........
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F. Reach b °
\, STEP3: Prepare stage-discharg~ ~urve for Reach ( '

a@. Pertinent Data 7
(1) Reach length = 6,200 ‘Cee{- °
(2) Channel slope = O.00 29

(3) Manning n = 0.05
(4} Channel shape - +m(:e‘~zo Jka.Q

(5) Base width = 2.0 (et *

b. See Figure 3 for stage-discharge curve

- 2. STEP“4: Estimate Reach Outflow e

. _ - ! .
a. Determine stage for Qg = :Z,QOO ¢tz from Figure 3
and find volume in reach

(1) Stage (depth of flow) = +.] feet
(2) Volume in reach = (reach length) (cposs-sectional) g
area of channel -

R o

X-area = (o 5)(? | PO (20§ &+ 530 £+) |

= Fa= o
Volume = V., = <l‘q53 Cﬁ) L’ZOO f*j :'t'. 1 
1 43\560 -C*‘/acre o

[ ]

= 278 Lre —~ ¢+
S
V1 €% . .l h langth oK

®

b. Determine QP?(TRIAL) :
QprcTrIAL) T %5 <1 - -) RN

. L

N 275

<
Qp(TRIAL) - ( 1,500 C'"c:')< | = 1420

1)
N
AN
w
©
)
&

Qp? 770 v
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c. Compute V2 using QP?’—(TRIAL)
From Figure 3 determin= stage for QP}(TRIAL)
Stage = (.5 Leet

g-area = (0-5)(¢.5 ) (20& + 490 £o)

= 658 {42
. . (iese 8vr) (6200 L&)
2 43,560 /o
v, = 236 GCure- £4
d. Average Vl and V2 and comrtrit T 1
Vv, + V
(1) Vavg = 1 > 2
278 oc-Fr _+ 236 ac-t\
Vavg -

z

Vavg = 257 cere - Lt

(2} Qpo = Q%( 'Va_fg)
Goa= ( 1500ck) (1 — %ZC;

Qp'?: 65/40 C.{:.‘S

'
PP P

.................
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6. (ZQ.GJJI\ ]
. |. STEP3: Prepare stage-discharge curve for Reach?
a. Pertinent Data

(1) Reach length = 5,600 feat
(2) Channel slope = 0.0 [|
(3) Manning n = O.05

(4) Channel shape - MP{E‘M

(5) Base width = Z0O -‘:ea+
b. See Figure 3 for stage-discharge curve

- Z. STEPY%: Estimate Reach Outflow

a. Determine stage for Q7 * G, 140 s from Figure 3
and find volume in reach

(1) Stage (depth of flow) = 1.4 Jeet

. _ - cross-sectional
(2) Volume in reach = (reach length) (area of channe1>

(o5)(T4 ¢ 185 §
2’z q f*"'df ++><ZO fv & +3
Volume = V. = (Fs49 ‘(:kl) ( g, 00 .e.\._)

! 13,560 L4 facne

X-area

S
V'_'. < 7 J.r»=2ach length 0K

b. Determine Qpg rpraL)

/ e
®ectr1aL) T YP3 (L - —)

~Eoe

A\\\ 4 T te
Qpm(TRIAL) - (57/40 ™= Ll - ,'4,20>

]
!
OPQL".H_ = 5)720 Cﬁ 1

R e e S
I I SN T Y, ) TP W W UL U
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c. Compute V, using QpgrrrraL)

From Figure 3 determinae stige for Qﬁs(mpIA‘L)

Stage = 1.2 ’Cee.‘—
t-area = (0.9) (7.2 f9y(z0 4+ + 180 £4)
= Fa2o £+*

v . (320 £+~) (Se00 &
2 4%, 560 1Y aie

2 Q2.5 acea ~ £+

<
1

~

d. Average Vl and V, and compiit2 T a

vV, + Vv

(1) Vavg = %——2—
- Q7.5 ac-f+ + 92.5 ac-f¢
Vavq = =
Vavg = 95 Ot ~ 'C‘*
(2) Qpg* Qm( _Y;l,vga)

95
Q= (6,140 Cﬁ»(‘ - 1+zo>

QP8= 5)730 Cg

: iy

. 9Jd

: )

: ©

- Ak _m
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