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NATIONAL DAM INSPECTION PROGRAM

PPHASE I INSPECTION REPORT

Identification No.: NH 00194
NHWRB No.: 220.16
Name of Dam: Bog Brook Dam
Town: Springfield

- County and State: Sullivan County, New Hampshire
Stream: Bog Brook, A Tributary of the

Stocker Brook which is a
tributary of North Branch
which is a tributary of the
Sugar River

Date of Inspection: May 6, 1980

BRIEF ASSESSMENT

The Bog Brook Dam is located on Bog Brook, approximately one half mile upstrea .

of Stocker Pond in Springfield, New Hampshire. The dam is an 817 feet long ar
18 feet high. It is an earth embankment with a concrete drop inlet tye
principal spillway and an earth channel emergency spillway at the righ:
abutment.

The dam is owned by the Palazzi Corporation of Hooksett, New Hampstire. t w
designed and constructed to serve as a siltation basin but is presently use,
only for recreational purposes.

The drainage area of the dam covers 0.8 square miles and is made up primar'
of rolling woodland with some minor development and pasture. The dan has a
maximum impoundment of 210 acre feet. The dam is SMALL in size and its hazard

3 classification is SIGNIFICANT since appreciable economic loss and the potertla'
for loss of less than a few lives could result in the event of a da- failure.

Because of its small size and significant hazard, the required test flood fc,
this dam would range from the 100-year frequency flood to one half of the P ,-
flood. A 100-year flood with an estimated peak inflow of 153 cfs was adcpted.
Because of storage, the resulting peak discharge is 120 cfs compared to a tota'
spillway capacity of 580 cfs. The water surface would be at elevation 10..;
feet (msl) or 2.5 feet below the top of the dam for this flood. The combine:
spillways are capable of passing 100 percent of the test floc:.

The dam is in FAIR condition at the present time. Remedial measures to be
undertaken by the owner include: implementing annual maintenance and
inspection programs, monitoring the seepage at the right downstream toe,
removing trees and brush from slopes and backfilling the holes left by the
roots, regrading the upstream slope and placing rip rap or other form ef slope
protection, and developing a formal written system for warning downstream



officials in the event of an emergency. No conditions were observed which
warrant the attention of a registered engineer.

I The remedial measures outlined above should be implemented within one year of
... receipt of this report by the owner.

WILLIAM
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ltilliarn S. Zo'~ Nicholas A. Canipagna, Jr.
N~.H. Registration No. 322t. California Registration No. 2100,1



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 reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a

|q 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, considering the size of the
darn, 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 trespass 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.
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National Dam Inspection Program

Phase I Inspection Report

Bog Brook Dam

Section I: 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.
Gold'cr -Zoino & Associates, Inc. (GZA) has been retained by the Ne
England Division to inspect and report on selected dams in the State of
Nev Hampshire. Authorization and notice to proceed were issued to GZA
under a letter of April 17, 1980 from Colonel William E. Hodgson, Jr.,
Corps of Engineers. Contract No. DACW 33-80-C-0055 has been assigned by
the Corps of Engineers for this work.

(b) Purpose

1) 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 interes's.

2) Encourage and prepare the states to initiate quickly effective
dam safety programs for non-federal dams.

SI3) Update, verify, and complete the National Inventory of Dams.

1.2 Description of Dam

* (a) Location

The Bog Brook Dam is located on Bog Brook approximately one half
mile upstream of Stocker Pond in Springfield, New Hampshire. It can bc
reached from Stoney Brook Road which intersects State Route 10 in
Grantham, New Hampshire. The dam is shown on U.S.G.S. Sunapee-Nev

* Hampshire Quadrangle at approximate coordinates N4328.2, W7206.5 (see
location map on page vi). Page B-2 of Appendix B is a Site Plan for this
dam.

0 -



(b) Description of Dam and Appurtenances

The dam consists of an earth embankment with an earth fill cutoff
trench below the embankment, a principal spillway with a reinforced
concrete riser and corrugated metal outlet pipe, and an emergency
spillway located at the right abutment. The total length of the dam is
862 feet of which 45 feet is the emergency spillway.

1) Embankment (See page B-3)

The embankment is made up primarily of silty sand and gravel.
It is 817 feet long with a 30 degree, horizontal bend approximately
175 feet from the left abutment. It is a maximum of 18 feet high,
the crest width is 30 feet and the side slopes are 2 horizontal to
1 vertical.

According to available plans there is an earthfill cutoff
trench which is 20 feet wide and approximately 2 feet deep and
backfilled with the same material as the embankment.

2) Principal Spillway (see page B-3)

The principal spillway consists of a precast concrete block
drop inlet manhole structure with a sealed pond drain inlet pipe
and an uncontrolled orifice inlet. The outlet pipe is 30 inch
diameter corrugated metal pipe with bituminous coating and it is
approximately 83 feet long.

" The riser structure is 10 feet high and 4 feet in inside
diameter. The walls are 6 inches thick. At the bottom of the
structure is a 12 inch diameter pond drain inlet pipe which extends
30 feet into the reservoir. The pond drain invert is at elevation
1029.0 feet (msl). The pond drain pipe is sealed at the upstreaT
end.

The 4 foot diameter drop inlet opening is at elevation 1039.C.
It is 5.0 feet below the crest of the dam. There is a conical
trash rack of 1 inch diameter metal bars over the top of the inlet.

3) Emergency Spillway (see page B-3)

The emergency spillway was excavated in the right abutmet.
It is 25 feet wide at the control section and it curves left aro' r>
the embankment. It is approximately 100 feet long and lies
approximately 3.5 feet below the crest of the dam. The side slo;c-
are 3 horizontal to 1 vertical. The control section is at
elevation 1043.',

1-2



(c) Size Classification

The dam's maximum impoundment of 120 acre feet and height of 18
feet place it in the SMALL size category according to the Corps of
Engineer's Recommended Guidelines.

(d) Hazard Potential Classification

The hazard potential classification for this dam is SIGNIFICANT
because of the loss of a town road and damage to two houses and the small
potential for loss of less than a few lives which could occur in the
event of a dam failure. Section 5 of this report presents more detailed
discussion of the hazard potential.

I (e) Ownership

The dam is owned by the Palazzi Corporation, Box 717, Hookset, New
Hampshire 03106. The owner can be reached by telephone at (603)
485-9575.

(f) Operator

The operation of the dam is controlled by the Owner, The Palazzi
Corporation. Mr. David Hurst, the owner's representative, can be reached
by telephone at (603) 485-9575.

(g) Purpose of the Dam

The dam was constructed as a siltation basin for a gravel
operation. It now serves only recreational purposes.

(h) Design and Construction History

The dam was designed by the Palazzi Corporation. It was completed
in 1968. Some hydraulic and hydrologic calculations were made by the
USDA Soil Conservation Service in connection with this dam.

(i) Normal Operating Procedure

The dam is self regulating.

1.3 Pertinent Data

(a) Drainage Area

The drainage area for this dam covers 0.8 square miles. It is made
up primarily of rolling woodland with some pasture and minor development.

1-3
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(b) Discharge at Dam Site

1) Outlet Works

Normal discharge at the site is through the drop inlet
structure, into the 30 inch diameter outlet pipe. In the event of
severe flooding, water would flow over the emergency spillway. The
drop inlet crest is at elevation 1039.0 feet (msl) and the
emergency spillway is at elevation 1040.5 feet (msl).

2) Maximum Known Flood

There is no data available for the maximum known flood at this
dam site.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the principal spillway with the reservoir at
top of dam elevation (1044.0 feet msl) is 70 cfs. The capacity o
the emergency spillway is 510 cfs at this level.

4) Ungated Spillway Capacity at Test Flood

The capacity of the principal spillway with the reservoir at
test flood elevation (1041.5 feet msl) is 70 cfs. The capacity of
the emergency spillway is 50 cfs at this level.

E 5) Gated Spillway Capacity at Normal Pool

There are no gated spillways.

6) Gated Spillway Capacity at Test Flood

There are no gated spillways.

7) Total Spillway Capacity at Test Flood

The total spillway capacity at test flood elevation (1041.&
feet msl) is 120 cfs.

8) Total Project Discharge at Top of Dan

The total project discharge at top of dam elevation (1044.0
feet msl) is 580 cfs.

1-4
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9) Total Project Discharge at Test Flood Elevation

The total project discharge at test flood elevation (1041.5
feet msl) is 120 cfs.

(c) Elevation (feet above msl)

1) Streambed at toe of dam: approximately 102E

2) Bottom of cutoff: Unknown

3) Maximum tailwater: Unknown

4) Recreation Pool: Approximately 1039.0

5) Full flood control pool: Not applicable

C.) Spillway crest:

Principal Spillway: 1039.0
Emergency Spillway: 1040.5

7) Design surcharge: 1041.7

8) Top of dam" 1044.0

9) Test flood surcharge: 1041.5

I (d) Reservoir (length in feet)

1) Normal pool: 800

2) Flood control pool: Not applicable

3) Spillway crest pool: 1200

4) Top of dam pool: 1602

5) Test flood pool: 1400

1-5
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(e) Storage (acre-feet)

1) Normal pool: 40bT
2) Flood control pool: Not applicable

3) Spillway crest pool: 40

4) Top of dam pool: 120

5) Test flood pool: 80

(f) Reservoir Surface (acres)

1) Normal pool: approximately 12

2) Flood control pool: Not applicable

3) Spillway crest: approximately 16

4) Test flood pool: approximately 16

5) Top of dam: approximately 16

(g) Da-i

1) Type: Earth embankment

2) Length: Approximately 817 feet

U 3) Height: Approximately 18 feet

4) Top width: Approximately 30 fee,

5) Side slopes: Approximately 2 horizontal to 1 vertic&'

6) Zoning: Homogeneous, silty sand and grave ,

7) Impervious core: Unknown

8) Cutoff: Earthfill, 20 feet wide, 2 feet deeF

9) Grout curtain: Unknown

i-I
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(h) Diversion and Regulating Tunnel

Not applicable

(i) Spillways

1) Type:

Principal Spillway: Precast concrete manhole dro inlet

Emergency Spillway: Grass and stone lined earth channel
cut in the right abutment

2) Length of weir:
Principal Spillway: 48 inch diameter rim
Emergency Spillway: 25 feet

3) Crest elevation:
Principal Spillway: 1039.0
Emergency Spillway: 1040.5

4) Gates: None

5) Upstream channel : Reservoir

6) Downstream channel:
Winding sluggish stream across wide floodplain.

*
(j) Regulating Outlets

There are no regulating outlets on this dam. The pond drain
consists of a pipe with a concrete plugged clay section which must be
broken to allow water to exit the reservoir.

1-7



Section 2: Engineering Data

2.1 Design Data

Design data available for this dam includes hydraulic/hydrologic
calculations by the Soil Conservation Service and a site plan drawing by the
Palazzi Corporation. Significantly lacking are data on the foundation

M conditions. 5

2.2 Construction Records

No construction records are available for this dam.

2.3 Operational Records

No operational records are available for this dam.

2.4 Evaluation of Data

(a,' Availability

The lack of detailed design and construction data warrants an
unsatisfactory assessment for availability.

(b) Adequacy

The lack of in-depth engineering data does not permit a definitive
review. Therefore, the adequacy of the dam cannot be assessed from the
standpoint of reviewing design and construction data. This assessmet cl
the dam is based primarily on the visual inspection, past performance ar >
sound engineering judgement.

I I
(c) Validity

Since the observations of the inspection team generally confirm tr'
information contained in the records of the New Hampshire Water Resources
Board, a satisfactory evaluation for validity is indicated.

I

I
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Section 3: Visual Inspection

3.1 Findings 3

(a) General

The Bog Brook Dam is in FAIR condition at the present time.

i (b) Dam 0

1) Main Dam Embankment (see photos 1,2,3,&4;

The upstream slope of the embankment has no rip rap or slope
protection and has considerable erosion and sloughing oer its
length.(see photo 1) It appears that this slope was seeded but the
sod has slumped from being undercut at the waterline. There are 5
to 10 erosion gullies on the upstream slope. The measured sloe is
1.6 horizontal to 1 vertical.

The crest has tire ruts up to 3 inches deep alorQ its ert re
length. The crest appears to be 1/2 to 3/4 of a foot higher at th(
left end than at the right end.

The downstream slope is 2 horizontal to 1 vertical. Thero Is a-
irregularity approximately 180 feet left of the outlet pie. T-s
appears to be a local slo.gh approximately 15 feet wide ano Ic,
feet deep. From the outlet pipe to the right abutment is a "
area at the downstrea- toe which appears to be seepage althc
there are no sigrs of turbid'ty and no signs of moving floh. Tn',-,,
is a deep erosion gully in this slope near the emergency s
There is much brush growth on the slopes and two small trees
growing on the upstream slope to the left of the princi%'
spillway. (see photos I & 4)

The emergency spillway is randor~ly lined with rock fil1 al :
overgrown with brush and small trees. It is irregula- ir secc'
and measures 25 feet wide at the highest pc'n:.

(c) Appurtenant Structures

The spillway structure appears to be in good con ition. The trast-
rack is clear of debris. The rim of the inlet has three slots, measuring
approximately 6 inches deep, cut into it. These show signs of erosion.

3-1 1
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(d) Reservoir Area (see photo 4 and overview)

The shore of the reservoir is generally shallow sloping woodland or
sandy beach. It appears stable and in good condition.

(e) Downstream Channel (see photo 6)

The outlet channel is a winding sluggish stream across a wide
floodplain. It appears stable and in good condition.

3.2 Evaluation

The dam and its appurtenant structures are generally in fair conditior.
The problem areas noted during the visual inspection are listed as follows:

(a) Heavy brush and tree growth on slopes and emergency spillw-j
channel.

(b) Signs of seepage at ,he downstream right toe.

c Lack of upstream slope protection.

(: :rregular slope alignment, erosion gullies on slopes, and stee;
slopes.

AM
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Section 4: Operational and Maintenance Procedures

17 4.1 Operational Procedures

(a) General

No written operational procedures exist for this dam. The dam is
normally self regulating.

(b) Description of any Warning System in Effect

There is no warning system in effect.

4.2 Maintenance Procedures

(a) General

No maintenance program exists for the dam. Maintenance is
accomplished on an as-needed basis.

(b) Operating Facilities

No maintenance program exists and maintenance is performec
infrequently.

4... Evaluatio,

Additional emphasis on routine ma'ntenance will assist the Owner in
assuring the long-term safety of the dam and operating facilities. A for-,a,
written, downstream emergency warning system should be developed for this da-,.

* 4

* 4-1
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'-'Section 5: Evaluation of Hydraulic/Hydrologic Features

5.1 General

Bog Brook Dam is located approximately 2 miles southeast of Granthem, New
Hampshire. It is situated on Bog Brook about 3500 feet upstream of Stocker
Pond.

j * The dam is an earth embankment 817 feet long and 18 feet high. The top of dan
elevation is 1044.0 feet (msl). The principal spillway is a 4 foot diameter
circular riser with a crest elevation of 1039.0 feet (msl). A pond drain
leading to the riser is a 15 inch pipe with its invert at 1029 feet MSL. This
drain is sealed, and can be opened by breaking a clay plug. The outlet pipe is
a 30 inch diameter corrugated metal pipe. The pipe is 100 feet long with an
invert elevation of 1028.0 feet (msl). The emergency spillway is a 25 foot
wide, earth and rock lined channel with 3:1 side slopes. Its control section
is at elevation 1043.5 feet (msl).

Downstream of the dam, Bog Brook is a winding, sluggish stream, with many pools
and shallows and a wide floodplain. The first development downstream of thc
da-" is a gcow of three houses 7-10 feet above the stream some 1000 feet fro-
the da--. A small dirt road embankment with two 60 inch culverts crosses BoQ
Brook 1500 fee' further downstream.

Bog Eroo Darn would pass the adopted test flood (100 year flood) throuqh the
principal and emergency spillways with the water surface 2.5 feet belos the toc
of the d&.,

5.i? Lesigr t

Da-a sources available for Bog Brook Dam include summaries of desig-
calculations by the Soil Conservation Service dated October 22, 196S. 41so

I available are design drawings dated 1968 by the Palazzi Corporation and
correspondence between the Palazzi Corporation and the New Hampshire wo'e-
kesources Board regarding construction of the da-.

5. E:,erierce Dat

r,- records of flow or stage are known to be available fer FEg Broek L

c, thi, area irediately downsrea"..

5.4 Test lood Analys's

Tr( Hydrologic conditions of interest in this Phase I investigation a't
those req.,ired to assess the dam's overtopping potential and its ability tc
safely allow an appropriately large flood to pass. This requires use of the
discharge and storage characteristics of the structure to evaluate the impact
of an appropriately sized Test Flood. Some original hydraulic and h -rologic
design analysis by the Soil Conservation Service was available fcr tnis dan.

5-1



Guidelines for establishing a recommended Test Flood based on the size and
hazard classification of a dam are specified in the "Recommended Guidelines" of
the Corps of Engineers. The impoundment of less than 1000 acre-feet and the
height of less than 40 feet classify this dam as a SMALL structure.

The appropriate hazard classification for this dam is SIGNIFICANT because of
the appreciable economic losses and small potential for loss of life downstream
in the event of failure of the dam. As shown in the Dam Failure Analysis
section, the increase in flooding caused by failure would cause property damage
to twc of the three houses 1000 feet downstream of the dam.

As shown in Table 3 of the "Recommended Guidelines," the appropriate Test Flood
for a dam classified as SMALL in size with a SIGNIFICANT hazard potential wo-l.
be between the 100-year flood and one-half the probable maximum flood (PMF_,.
Since the risk downstream in the event of dam failure is on the low side cf
SIGN:FICAT, the 100-year flood is the appropriate Test Flood.

The SCS calculations show a peak 100-year inflow of 153 cfs for the da-;. Tros
is 196 CSM for the 500 acre drainage area. Attenuation due to storage in the
reservoir results in a Test Flood routed peak outflow of 120 cfs, with the
reservoir water surface at 1041.5 feet M-1L. This is 2.5 feet above the
principal spillway crest, 1.0 feet above the emergency spillway crest, and 2..
feet below the dam crest. The peak Test Flood outflow of 120 cfs is only 20.7"
of the total discharge capacity of 580 cfs with the water surface at the da--
crest.

5.£ Ca- Failure Analysis

The peak downstream flows that would result from the failure of Bog Broc
Dam are estimated using the procedure suggested in "Rule of Thumb Guidelines
for Estimating Downstream Dam Failure Hydrographs." The failure is assumed to
occur with the water surface elevation at the dam crest, 1044 feet MSL. The
outflow prior to dam failure would be 580 cfs, creating a tailwater of about

m 3.3 feet in the channel downstream of the da7,.

For an assumed breach width equal to 40 percent of the dam, width at the
half-height, the ga in the embankment due to failure would be about 25. feE:.
The resulting peak failure outflow would be 24,300 cfs given the I fey-_
embankment height and 3.3 foot tailwater.

The peak flow resulting from dam failure would be attenuatec to I'12 -c fs at
the 3 houses 1000 feet downstream of the dam, resulting in a peak stace of
feet. This would cause 1-2 feet of flooding at one house and 0-1 fee* at
another. This would cause damage to the houses but would present only a sa-i
threat of loss of life.

About 1500 feet downstream of the three houses there is a small dirt roac
crossing Bog Brook with two-60 inch culverts. This embankment would probabl)
be damaged or destroyed by dam failure flows.

5-?
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Downstream of this road, Bog Brook flows about 1000 feet further to Stocker
Pond. The large floodplain in this reach would continue rapid attenuation of
the failure flood wave from the Bog Brook Dam. The dam failure flow would
probably not cause damage to any property near Stocker Pond, and this large

11 pond would further attenuate failure flows, rendering downstream effects
negligible.

The table on the next page summarizes the downstream effects of the failure of
Bog Brook Dam.

I,
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Section 6: Structural Stability

6.1 Visual Observations

There does not appear to be significant displacement or distress. The
side slopes are significantly steeper than those indicated on the typical cross
section prepared by the Palazzi Corporation (see page S-3).

6.2 Design and Construction Data

No records of structural stability analyses are available for this da-,.

6.3 Post Construction Changes

There have been no known changes to any of the embankments or structures.

6.4 Seismic Stabil ity

The dam is located in seis7'ic zone No. 2 and, in accordance witn the
recommended Phase I guidelines, does not warrant seismic analysis.

6-



I .: e'" Re . ' Measures

-.. r a the present time. The
," ." .. . -;: Ccor or.

• "e. r~ 0 does nct permit a definitive
-, . " *' , , " ., thre da" cannot be assessed from the

S '. . d'> CC'StruCtiOn data. This assessment is
." ', -r , "r;ec r , past performarce, and sound

,rt er" eerl-q s*:, <es a'c improvements described herein should be
Se e:e b tne ower -tnhn cre year of receipt of this Pnase
ns~ect~cn rtC '..

7.2 kec o-i:e- da*t1 or

* , It is recommended that the services of a qualified registered
professional engineer be retained to investigate the condition of the upstrea-
slope and make recommendations for the regrading of the slope and the placement
of slope protection such as riprap. The owner should implement the findings of
the engineering study.

' 7.3 Remedial Measures

It is recommended that the owner institute the following remed' 7
measures•

*1) Implement and intensify a program of diligent and period-c
maintenance including, but not limited to: mowing brush on slopes;
backfilling animal burrows or tire ruts with suitable well tamped
material; cleaning debris from spillways and slopes.

2) Remove trees and saplings from slopes including the roots.
Resulting voids should be backfilled with suitable compacted
material.

3) Regrade and fill in the erosion gullies on the downstrea-,
slope. Reseed the disturbed areas.

7-1
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4) Develop and implement a workable plan for lowering the
reservoir level in an emergency situation.

5) Monitor the seepage in wet areas at the downstream toe.

6) Develop a written downstream flood warning system to alert the
appropriate officials in the event of an emergency.

7) Develop and implement a program or annual technical
- inspections.

7.4 Alternatives

There are no meaningful alternatives to the above recommendations.

7-2
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BOG BROOK DAM MAY 6, 1980

- Sp ',nglield, New Hampshire NH 00194

CHECKLISTS FOR VISUAL INSPECTION

A; AOE7 EVALUATED BY CON ITION & REMaKS

D, .,. E5BAN '1,ENT

rrest Ele.a-'on Variable
U

Currcrt Pocl EleIat'o- Approximately 1029.8 ft.

aximr-', undmert to Date Unknown

S:'ace Crac5 None noted

Pae-: Co 'icr No" Alicat'e

* e-,r- cr Settlemert of C-est None note_

Le-9 M, -,e'. None note'-

,-',- ' . ''gn-c t Irregul ar

-z,: ,Good

C- .at Anitmert ar0 a* Good[ :: : tc Sructures

, O -C S Cf Mo~eme% of
" r te-s or Slopes NsrC

r e ' SSc- Brush and sma9l trees cro -

:' 1 en Sloa(s on both up ano dow-st re -

sl opc. s.

-' c , L c1on of Sic s U-strea, slo , j- 2
s Evidence of u e-:,:

due tC wae ac'o , e--
gullies in dowstrea- s':

koc Slope Protect ic --

RipraF Failures Non(

Unusual Movement or Cracking
at or Near ToE- None note4

* Unusual Embankment or Downstream, Area dow-strea"' rcl- of d,-
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BOG BROOK( DAM MAY 6, 1980

6Springfield, New Hampshire NH 00194

CHECKLISTS FOR VISUAL INSPECTION

IAREA EVALUATED BY CONDITION & REMARK

Seepage has ponded water. Appears to
be seepage. N.- visible flow.

Piping or Boils None noted

Foundation Drainage Features None noted

Toe Drains None noted

Instrumentation Syste-. None noted

Drop inlet Spillway Structure

Cond4tior of Concrete Go

*S,-21,r2: None nctes

EroS' o' None noted'

Crack ' : None nctet'

IRust i nq or Stai ning of Concrete None note:

Visible Reinforcing None nct*c:

Effl orescence None noted1

lei a Trash Pa:crs Nc deficiencies r<E<-

Pe''. rD'scharoe Cc-,,-*- Submerged , ccI:- r: -*
C'ylt Ccd; 1nspecte-

____ ______ deficiencies nc:(7
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November 20, 1968

The Palazzi Corporation
Box 717
Hooksett, New Hampshire

Attention: Frederick E. Drew, Jr.

Dear Sirs:-

At a session of the New Hampshire Water Resources Board held at its offices
In Concord, New Hampshire, on November 7, 1968;

1JEREAS, The Palazzi Corporation has filed with this Board on November 4,
1968 a "Statement of Intent" to construct a dam in Springfield, New Hampshire; and

WIEREAS, the Board has considered said Intent and finds that if constructed
in accordance with plans and if properly maintained, it will not be a menace to
public safety;

IT IS ORDERED, that the "Statement of Intent" of said Palazzi Corporation be
and is granted with the understanding that the work shall be performed in accordance
with plans and that the dam shall be properly maintained at all times.

By order of the New Hampshire Water Resources Board this twentieth day of
November, nineteen hundred and sixty eight.

Very truly yours,

George . McGee, Sr.
Chairml.b

ZM,'P.Lj b

S F- ,



" - RECEIVED

N.-V 1: 1969

WE STARE OF NE K w, ": . -. Dfl

County of Sullivan -s. October 31

STATE',T OF D1TI TO CONSTJCT OR

ECOTMCT A DAM AT gpringfiel

TO THE WATER SOURCES BOAPD:

In conpliance vith the provisions of BSA 482:3.

We,W THE PALAZZI CORPORATION

(Here state name of person or persons, partnership, association, corporation,

Box 717, Hooksett. New hampshire 03106
etc.)

hereby state our intent to the Water Resources Board to construct, txmmxxx,4
1M xx p c a dam along, or (cross out portion not applicable) across:

No name, (outlet of Cranberry Pond)
(Here state nae of stream or body of water)

At a point about 0.30 mile S.E. of Springfield
(Here give location, by distance from mouth of stream, county or

LAT N 430 - 28' - 10"
Grantham Town Line, L0 G W 720- Q6' - 30"

municipal boundary)

in the town (s) of Sprinafield

in accordance with PRELIYJIA Y PLAN S, and SPECIFICATIONS FILED WITH THIS STATE!'Z7
AND MVDE A PART HEPEOF.

We, understand that more detailed plans and specifications ay be recuested

by the Board in conformance with RSA 482:4 and that, if such plans are requested,
construction will not commence until such plans have been filed with and appraved
by the Board.

B-10



The purpose of the proposed construction is initially
(Here briefly state use to

I to provide a desilting basin
which stored water is to be put)

upstream of Stocker Pond. later use as recreation pond anticipated

The construction will consist of earth dam, 18' high
(Here give brief description of

with emergency spillway,(basic design was by Soil Conservation
work contezlated including height of dam)

Service,

All land to be flowed ZMAk owned by applicant.is

_ E :PAL AZZI CORpPRATION ,

47

Address -0. Rox 717

Hooksett, N.H. 03106

Vote: This statement together with plans, specifications and information and
data filed in connection herewith will remain on file in the office of
the Water Resources Board. This statement is to be filed in duplicate.

D6 Bl



STATE OF NEW HAMPSHIRE
INTER-DEPARTMENT COMMUNICATION

DATE Nowvor 6, 1968

FROM Robert W. Livingston AT (OFFICE) Water Resources Board
Civil Engineer

SUBJECT Statoeent of Xntent
The Palazzi Corporation

To Allen 1. Levis, Chief
4aintenance, Construction and
Engineering Division
Fish and Gams Departient
34 Bridge Street
Concord, New Rampshire

For your consideration and coments we enclose Statement of Intent

in connection with the captioned firm and Springfield project.

RWL/jb

Enc.

o i-12
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APPENDIX D

HYDROLOGIC AND HYDRAULIC CO'P UTATIO'NS
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* RESOURCE ANALYSIS
a c-a-ir DZse L mc e*

BOG BROOK DAM TCG
5/16/80

The elevation of Bog Brook Darn given below is based on field

notes, darm plans, and USGS topo information.

I ~ ~ S c:'~l~~ 4

o oC A~ LE3 12i

P ri n clpa-l S p i 11 w 2

The principal spillway is a four foot diameter circular

riser with a circumference of 4r = 12.57 ft. and a crest elevation of

1039 ft. rnsl (h = 0). The outlet from the riser is a 30" RCP with a

2 foot drop in 100 ft. There is a second inlet to the riser -a

15" pond drain with an invert at 1029 ft. rnsl (h = -10) . The pond

drain will be assumed to be closed for these calculations.
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RESOURCE ANALYSIS

a Cs-r Desse m-e 1-e

BOG BROOK DAM TCG
5/19/80

A)

Q2 = weir flow = 3.3(12.57)(h) 3/2  C = 3.3 for
sharp-crested

= pipe flow = C (h+13) 1/ 2  weir.

from page 5 of the SCS calculations,

C = 16.5

so Q3 = 16.5 (h+13)1
1 2

Q1 = principal spillway outflow = minimm of Q2 and Q3.

Emergency Spillway

SCS Technical Release #39, "Hydraulics of Broad Crested Spillways'

allows computation of Q vs. Hpool for the emergency spillway. Figure

4 ES-171 relates Hpool to Hec, the head at the weir crest for a given

spillway shape and L. Figure ES-175 relates Hec to Q.

z = side slopes = 3:1

b = width = 25 ft.

1 = length of flow path = 105 ft.

H pool= head above spillway crest in pool, ft.

Hec head at spillway control section, ft,

Q = outflow, cfs

D-3
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RESOURCE ANALYSIS
aCa,,,; D'esse &mKKe

BOG BROOK DAM TCG
5/19/80

H
pool H

Elevation (ft. above En. ec* Q
(ft.) (ft. msl) S/W crest) (ft) cfs)

0.0 1039 - - -

1.5 1040.5 0 0 0

2.0 1041 .5 .19 -10

2.2 1041.2 .7 .465 25.2

2.5 1041.5 1 .72 49.9

3.0 1042 1.5 1.17 105

3,5 1042.5 2 1.62 183

4.0 1043 2.5 2.09 272

4.5 1043.5 3 2.57 383

5.0 1044 3.5 3.03 51

5.5 1044.5 4 3.51 SE:

6.0 1045 4.5 4. 0 BE-

6.5 1045.5 5 4.49 100

Fis;re ES-!71, Sheet 2 in TR-39.

Ficire ES-17t, Sr.eets 2 and 5 in TR-3..,

D- 4
14



RESOURCE ANALYSIS
a Camn; Dtesse & Mc.e* I-

BOG BROOK DA, TCG
5/19/80

Top of Darr

5. For h > 5

Q4 = Q5 Q7 = Q8 0

For 5 < h < 9

Q4 2.' (50) (h - 5) (.5(h 5))3/2 C = 2.8 for a
broad-crested

2.8 (754) (h - 5)3/2 earth weir

Q7 = Q4

Q8 unchanged

Since we are not going to deal with h > 9, this is sufficient.

The BASIC program which follows calculates a stage-discharce

curve for Bog Brook Dam.

D-5
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RESOURCE ANALYS'S
a CS'i- D-ese L V: -ee '

BOG BROOK DAM TCG
5/21/80

Stage-Storage Curve

The storage at the spillway crest (h = 0, 1039 ft msl) is 40

ac-ft. The pond area at 1040 ft msl is about 16 acres. Assuming

this surface area, and no spreading as the pond rises,

Surcharge storage = 16h

Total Storage = 40 + 16h

For the drainage area of 500 acres

I" of runoff = 500 acre (2' = 41.7 ac-ft.
4 "12"/ft.

1 ac-ft. 4 0.24" of runoff

Sjrcharge storage to the dam crest = 5(16) = 80 ac-ft. = 1.92" of
runoff.

At the dam crest, total storage = 40 + 80 120 ac-ft.

7ne stage-storage curve is given on the next page.
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RESOURCE ANALYS'S
a Csa- D~ess N4,~~

BOG BROOK DAY ~ TCG
5/21/80

Dam Failure Analysis

- Assume failure when the water overtops the dam crest at h =5,

1044 ft mnsl.

?Nor7,al outflow = 580 cfs

Breach outflow = Q I= 8/27 WtDr (Y 0)3/2

Y is the difference between the water surface elevation behind the da'-

at failure and the tailwater elevation. This depends on the cross

section downstream of the dam, which is shown below (established

4 from field notes):

C)- TO .A LE6

A stage-normal flow relationship for this reach is given on

the next page.
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RESOURCE ANALYSIS

BOG BROOK DAM TCG
5122/80

The pre-failure outflow of 580 cfs would yield a stage of 3.3

ft. downstream of the dam.

Y = height-tailwater = 18' - 3.3' = 14.7'0

W = breach width = 40x of dam width at half-height

.4(630) = 250 ft.
QF = 8/27 250, (14"7)3/2(14.7) 23,700 cfs

Total outflow = 23,700 + 580 24,30D cfs

Storage at failure = 120 ac-ft.

Downstream of the dam Bog Brook runs about 1000 ft. before reaching

the first developed area, which consists of 3 houses - a trailer about

7 ft. above the brook, a house 8 ft. above the brook, and a ho.se

10 ft. up.

To calculate the attenuation in the brook downstream of the da-

before dam failure flow reaches these houses, we will use two 500 ft.

reaches. The cross-section given previously is typical of the entir&

1IOD ft., in which the brook is marshy, with standing pools and ar

extensive flood plain.

The attenuation of dam failure flow due to storage in the first

500 ft. reach downstream of the dam is calculated on p. D-15.
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RESOURCE ANALYS!S
a Camr, Desse & MK.te,

BOG BROOK DA, TCG
5/22/80

The attenuated peak failure flow 500 ft. downstream of the da7

is 15,500 cfs, with a peak stage of 9.1 ft.

The attenuation in the next 500 ft. down to the houses described

above is determined on p. D-17.

The peak failure flow from the dam at the three houses 11,100 cfs,

which would result in a stage of 8.3 ft. This would cause 1-2 ft.

of flooding at the trailer and slight flooding at one of the two houses.

This wojld cause damage to the houses but would present only a srall

tireat of loss of life.

About 150D ft. downstream of the three houses there is a si-all

dirt road crossing Bog Brook with 2-60" culverts, This embank'-e,'t

wojld probably be damaged or destroyed by dam failure flows.

Downstream of this road, Bog Brook flows about 1000 ft. further

to Stocker Pond. The large floodplain in this reach would continue

rapid attenuation of the failure flood wave from Bog Brook Da-.

Stocker Pond has a surface area of about 85 acres, so if the entire

120 ac-ft. released by the failure of Bog Brook Dam were to enter

Stocker Pond with no outflow, the pond elevation would rise on!)

1 120 ac-ft. = 1.4 ft. Thus, the dam failure flow would probably nct
85 ac.

cause damage to any property near Stocker Pond, and this large pond

would further attenuate failure flows, rendering downstream effects

negligible.
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M::enuateu teo uarn railuit Ftow at tne houses 1000 ft. Downstream of the Dam
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RESOURCE ANALYS:S
a C.' Dtesse & Mte -

BOG BROOK DAM, TCG
5/22/80

The table on the next page summnarizes the downstream effects of

the failure of Bog Brook Dam.

Test Flood Analysis

Size classification: SMALL (storage between 50 and 1000 ac-ft;

height less than 40 ft)

Hazard Classification: SIGNIFICANT based on the small chance of loss

of life and significant economic damages at the three houses 1000 ft.

downstream of the dam.

According to the Corps "Recommended Guidelines" the hazard

classification and dam size indicate a test flood between the

100-year and 1/2 PMF. Since the hazard classification is on the lo ,

side of significant, we will use 10-year flood.

According to sheet 2 of the SCS "Summary of Hydrologic Data art

Spillway Information," the 100-year peak inflow is 153 cfs.

The attenuation of the test flood due to storage in the reservoir

is calculated on p. D-20.
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Attenuated Peak Test Flood Outflow at Bog Brook Dam 
_____5/22/_0
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RESOURCE ANALYS!S
a Csav Diesse L McKet

BOG BROOK DAM TCG
5/22/80

The peak test flood outflow is 120 cfs, with a peak stage of

1041.5 ft msl, 2.5 ft above the spillway crest, 1.0 ft above the

emergency spillway crest, and 2.5 ft below the dam crest.

The peak test flood outflow is 2 = 20.7% of the spillway
580

capacity with the water surface at the dam crest.
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