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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

REPLY TO
ATTENTION OF: INEDED-E 

,
JUJ 2 9 1979

Mr. George M. McGee, Sr.
Chairman, New Hampshire Water Resources Board
State of New Hampshire
Concord, New Hampshire 03301

• ,

Dear Mr. McGee:

Forwarded herewith for your information and use is a copy of the Phase
I Inspection Report on Mine Falls Dam. This inspection was performed
in accordance with Public Law 92-367 under the direction of the Corps
of Engineers. Copies of the finished report have been forwarded to
the Governor and the owner. We thank you for your cooperation and
assistance in carrying out this program and hope this report will help
you to develop an effective dam safety program.

Sincerely yours, .

Incl JOE B. FRYAR
As stated Chief, Engineering Division
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

."NEDED-E JUN 2 9 IM"

Mr. Maurice L. Arel, Mayor 0
City of Nashua
Nashua, New Hampshire 03060

Dear Mayor Arel: g

Forwarded herewith for your information and use is a copy of the Phase
I Inspection Report on the Mine Falls Dam. This inspection was made
under the authority of Public Law 92-367 by the firm of Goldberg,
Zoino, Dunnicliff & Associates, Inc., Newton Upper Falls, Massachusetts
under the direction and supervision of Corps of Engineers. Copies of .
the finished report have been forwarded to the Governor and the Water
Resources Board, the cooperating agency for the State of New Hampshire.

Section 7 of the report contains an evaluation and recommendations. If
you have any questions concerning this report, we suggest that you
contact the Water Resources Board first. Then, if there are further
questions contact the Project Management Branch, Engineering Division
of this office. We thank you for your cooperation and assistance in
carrying out this program.

Sincerely yours,

Incl JOE B. FRYAR
As Stated Chief, Engineering Division

I .

. S. .
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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF: 0

NEDED jJJi 2 9 1979 ..-.

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House
Concord, New Hampshire 03301

Dear Governor Gallen: •

I am forwarding to you a copy of the Mine Falls Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the 0
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board, S
the cooperating agency for the State of New Hampshire. In addition, a
Arel, Mayor, City of Nashua, Nashua, New Hampshire 03060.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the 0
case of this report the release date will be thirty days from the date
of this letter.

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

Sincerely yours,

Incl Co .

As stated iCoonel, Corps of Engineers
.Dision Engineer

4P. . . ..
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NATIONAL DAM INSPECTION PROGRAM

PHASE I REPORT

Identification No. : N'H 00116
* NHWRB No. : 165.01
* Name of Dar: MINE FALLS DA.,!

City: Nashua
County and State: Hillsborough County, New Hampshire
River: Nashua River
Date of Inspection: November 8, 1978

BRIEF ASSESSMENT s

Mine Falls Dam is a stone masonry gravity dam with a total
length of about 325 feet. The dam includes a spillway with
a length of 145 feet, a headworks structure with an outlet
canal, a training wall separating the gate house and the riuht
end of the spillway, a training wall on the right upstrear. S •
bank, an end wall on the left bank, and a downstream canal

.. training wall. The headworks structure has five wooden gates
approximately 6 feet wide by 9.5 feet high which discharge into
a canal to the right of the spillway. Four of these gates are
inoperable with three of the gates being permanently sealedI with concrete. The fifth gate is left open at all times.

The present dam was built in 1928 to replace a former darn
which was washed out during the 1927 flood. The dam was or-
ginally owned by the Nashua Manufacturing Company and was
used to supply water for power at downstream mills. At a

* later date Textron, Inc. of Nashua, N.H. acquired the dam. 0
* - The dam is presently owned by the City of Nashua, who obtained

it from Nashua Foundation Company in 1969, and is operated
through the Nashua Department of Parks and Recreation.

The dam, which lies on the Nashua River, is used for recrea-
tional purposes. The total drainage area for the dam is 52- 1
square miles with 117 square miles of drainage being diverted
to the Wachusett Reservoir. The dam's maximum impoundment ol
650 acre-feet and height of 24 feet place it in the SMALL

" size category. In the event of a failure, little damage would
be expected resulting in a LOW hazard potential classification.

0 S
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Based on the size and hazard classifications, and in accord-
ance with the Corps of Engineers guidelines, the Test Flood
(TF) would be between the 50 and 100-year floods. Since the
hazard potential classification is on the high side of the
LOW category, the test flow to the dam was taken as the 100- 0 6
year flood.

The 100-year flood yields an inflow of 20,180 cfs to the dam. - .-

Because of the small storage available at the dam, little
attenuation of flow would occur through the pond. The spill-
way capacity is 14,900 cfs which is 73K of the TF. If the one
head gate were open, the peak flow would be about 10.3 feet
above the spillway crest or about 1.2 feet above the top of
the stone retaining wall, which is considered the top of the
dam for the purposes of this report.

Mine Falls Dam is in FAIR condition at the present time. It
is recommended that engineering evaluations be made into the
condition of the five sluice gates, the extent of masonry
unravelling between the Gate No. 5 tunnel outlet and the left
canal wall, the source of seepage emanating through the rock
outcrop immediately downstream of the right side of the spill-
way, and the downstream flow conditions in the canal in the
event that the sluice gates failed. The findings should be
implemented by the owner. Recommended remedial measures
include repair of the base of the headwall adjacent to the
canal wall, the reconstruction of the left canal wall on a
competent foundation, and repair of the cracks in the left end
wall I.

The recommendations outlined above should be implemented withir
one year of receipt of this report by the owner. In light of .

the dam's FAIR condition, technical inspecti 0" id_. be made
every year. S/6

- •zc,.. .; * iN.,".. """

CIZW

William S. Zoin(, Nicholas A. Campagna, Jr.
New Hampshire Registration 3226 California Registration 21006 0
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This Phnase I inspection Report on Mine Falls Dam0 0
has been revi-ew.ed by the undersi6Lid Review Board members. in our
opinicn, the reported findings, conclusions, and reco~n6da:tcos are
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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 con-
dition of the dam is based upon available data and visual S S
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 inten-
ded to identify any need for such studies.

In re,.ieing 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 reser-
voir :as lowered or drained prior to inspection, such acti:;.
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
undrr the normal operating environment of the structure.

i It is important to note that the condition of a dar- depends
on numerous and constantly changing internal and external
conditions, and evolutionary in nature. It would be
incorrect to assume that the present condition of the d-.
will continue to represent the condition of the dam at so-.-= --

point in the future. Only through continued care and inspec-
tion can unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the

* established Guidelines, the Test Flood is based on the
- estimated "Probable Maximum Flood" for the region (greatest

reasonably possible storm runoff), or fractions thereof. Be-
cause of the magnitude and rarity of such a storm event, a
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 aid in determining the
need for more detailed hydrologic and hydraulic studies.
considering the size of the dam, its general condition and S S
the downstream damage potential.

2. 3
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PHASE I INSPECTION REPORT

MINE FALLS DA', - .

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 through-
out the United States. The New England Division of thc- S
Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the Nev.
England Region. Goldberg, Zoino, Dunnicliff & Associates.
Inc. (GZD) 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 was O
issued to GZD under a letter of November 28, 1978 from . . .
Colonel Max B. Scheider, Corps of Engineers. Contract
No. DACW 33-79-C-0013 has been assigned by the Corps
of Engineers for this work.

(b) Purpose 0 ,

(1) Perform technical inspection and evaluation
of non-federal dams to identify conditions which
threaten the public safety and thus permit cor-

rection in a timely manner by non-federal inter- . .. .
M ests. O

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

(3) Update, verify, and complete the National S 0
Inventory of Dams.

(c) Scope

The program provides for the inspection of non-
federal dams in the high hazard potential category based
upon location of the dams and those dams in the signifi-
cant hazard potential category believed to represent an .. ..

immediate danger based on condition of the dam.

1-1
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1.2 Description of Project

(a) Location -__ .

Mine Falls Dam lies on the Nashua River approxi-
mately 2 miles west southwest of the center of Nashua,

* N.I. The dam is approximately 4.5 miles upstream from
• • the confluence of the Merrimack and Nashua Rivers. The

dam is accessible by dirt roads or foot from Route Ill
(West Hollis Street) in Nashua. The portion of the •
USGS Pepperell, MA-NH quadrangle presented previously
shows this locus. Figure 1 of Appendix B presents a
detail of the site developed from the inspection visit,
the quadrangle map, and site plans in the files of the
New Hampshire Water Resources Board.

(b) Description of Dam and Appurtenances

The dam consists of the following basic compo-
nen t

1) A stone masonry spillway • a

2) A headworks structure (gate house) with an
outlet canal

A hackward "J" shaped training wall separat-
3 inr the headworks and the right end of the

sri ,

4 An end % all on the left bank

5) A downstream canal training wall (left side)

') An intermediate wall between the left canal
training wall and the right training wall
upstream of the spillway

7) A stone wall extending from the left canal
wall across the canal and into the righ- *
bank

8) A granite block wall extending from the right
side of the gate house into the right bank

9) A flume, which acts as a waste outlet and is *
located adjacent to the right training wall
of the spillway

The figure located on page B-3 of Appendix B shows
a plan of these various components.

1-2
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The overall length of the dam is about 325 feet of
which about 145 feet is spillway. The many different
levels of concrete structures at the dam make the choice -
of one elevation as the top of the dam a difficult one. 0 0
The left end of the dam is 3.5 feet above the spillway
crest. In previous studies, however, the top of the ---- ,:
dam was taken as the top of the backward "J" shaped
training wall separating the headworks and the right
spillway end wall. The top elevation of this wall is

-- 9.1 feet above the spillway crest. The ground elevation S 0
between the spillway training wall and the right end of
the dam (where it joins the natural hillside) is about
13.5 feet above the spillway crest elevation. Field
observations indicate that all structures are founded
on rock.

9 0
(1) Left End Wall (Item A of Fig. B-3)

This concrete wall, which is approximately
45 feet long, angles back to the left bank. The
left bank climbs very steeply from the end of this
wall. The top width of the wall is approximately S S

1.5 feet wide and has a back batter of 6 horizontal
to 12 vertical.

(2) Spillway (Item B of Fig. B-3)

The spillway is a stone masonry structure with S
a "V' shape located approximately 48 feet from the
left end wall, and the apex angle is approximately

0150 °
. The total length of the spillway is about .145 feet.

a (3) Right End Wall of Spillway (Item C of Fig. B-3) S •

This wall consists of cemented stone masonry
with a concrete cap and is about 22 feet long. A
2.5 foot high by 2.0 foot wide flume penetrates .-

through the stone masonry. A dry stone masonry
training wall extends approximately 30 feet down- S S
stream from the end of the spillway wall.

(4) Right Backward "J" Training Wall (Item D of Fig. I---

This structure starts at the spillway end wall.
continues upstream for a total of about 90 feet in S S
a "J" shape and then loops back into the gate house
structure with a portion of the wall acting as a
training wall leading to the gate house. The total
length of the wall is about 125 feet.

1-s S S
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(5) Flume (Waste Outlet and Fish Channel
(Item E of Fig. B-3)

This structure is located immediately adja- 0
cent to the right training wall. The flume channel
is approxinat-l v 30 feet long. 2.5 feet wide and
3.5 feet dt-ep. 1]i, structure is constructed out
of dry granite blocks and is about 12 feet wide
at its upstrear- t-nd and 20 feet wvide at its
downst ream er.

(6) th7ad.,rk- S r ri- art - C Gate tt,. ) r G ft F of ri . b-s.

Th - .t ru '; ' - 2(1 fe t wide and 55 ) 1
long and hi- I i . 1) r i ck b'ar n t x a - su p, p r t (

I1 I t C t -J - I ' - I t e f, u:da- t c-n. I !.
flat r, 1. is t I',t r fran , ,". Tt e s .rvi Cf f .,

th- st raut n.-,. 1 11.7 f,--t above the si I ]IV.'

c-re- t r aad t ho I T . ,S-3,. 9 f,(-C , .....
T1hi - ;ir r 'n I tL- - .- tib F slaut- g.at >

l'L ,h I a (, ,- '. ": . h.,,I-. T ,Uau'e gaIt -
art r , n.ti 1, - . T , ,-*-t 7 . and 17 -. hiJ .. h
"TV, o&, Lit. IiI -- -a, r ', I x (id, ,a!nd .. l]t. L: ;.

BT jj2 :_ !- : . 1 .",:- lr. 2 ,,: V. >. -1 ' ( 1- a . B->.

u rkst n.- l, t.a-- ::, "- - '.-1(0-n , 1:; to: I)-sarT1:o, ( *l~

-- . L. i t u r I

t art . I t '- I ,'-:". a I t i -- 1i i i s appr,- -

matelv S te(.t ai,, t rt I(" -v t. The Xa% I end,
nex , th. head ,,rks sI uvCt Ur(,. At this p(ointR it 1s a j)I iro i ma t o 2,12 1, a b, a e c resI I e%\, I

(8) Cut-OlfI 1 I 1 ter (of Va . B-,-

The stru'Ctur, c(,nsist in ot c emented square:
stone masonry, as approximate- 3.5 f (-. e i wka an:

. approximat ely 65 feet lon. The Ia sta r I .r- 0
way alon - t he r i ght si df, o the he a dworks f oun: -

tion and extends norm.:ali, fromr this location t.
bedrock on the right banI..

(9) Head Wall (Item I of Fig. B- )

This wall starts at its intersection with the
left canal training wall, extends across the cana' ,
into the right bank for a distance of about 120
feet, and then turns at a 90 angle downstrear. for
about another 18 feet.

1-4
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(10) Canal Training Wall (Item J of Fig. B-3)

This structure is constructed with cemented
I ~ rubble stone masonry and is founded on exposed

bedrock. The wall is approximately 75 feet long.
Approximately 60 feet downstream of its terrminus
with the downstream head wall, the wall returns
for a distance of approximately 16 feet into the
left bank.

(11) Intermediate Wall (Item K of Fig. B-3) 0

This wall, located between the canal wall an2!
the right spillway end wall, has an "L" shape and
consists of dry stone masonry. The wall starts al
the left end of the headworks structure and end.-
approximately midway between the canal training
wall return and the right training wall extension
below the spillway.

(c) Size Classification

The dam's maximum impoundment of 600 acre-feet and
maximum height of 24 feet are below the 1,000 acre-foot
and 40 foot limits for the S:IALL size category as defined
in the "Recommended Guidelines."

S(d) Hazard Potential Classification

The hazard potential classification is considered
to fall in the LOW category. Analyses revealed that ,i
dam failure would not affect downstream, structures
unless the stream stage is very high already. This is
discussed in detail in Section 5.

(e) Ownership

The dam is owned by the City of Nashua, N.H.

(1) Operator

The dam is operated by the City of Nashua's Depart-
men: of Parks and Recreation. Mr. Noel Trottier ias
director of the Department, and Mr. Ed Schroeder is th-
Superintendent of Parks. These men can be reached by
telephone at 603-880-3367 or 603-880-3346.

p S
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(g) Purpose of Dam

The original purpose of the dam was to provide
power to mills located downstream from the dam. The
dam presently serves recreational purposes only.

(h) Design and Construction HistorNy

The dam was built in 1928 after a flood in 1927

M washed out the previous dam at the site. The original
owner of the dam was the Nashua Manufacturing Company
and was used to supply power to downstream dams. At
a later date, the dam was acquired by Textron, Inc.
Nashua Foundation Company purchased the dam in 1948 or
1949 and owned the dam until 1969 when the City of
Nashua obtained the dar.

(i) Normal Operational Pracedures

In general, no operation of the dam is performed.
The dam is inspected at frequent, although irregular,
intervals by representatives of the Nashua Department 0.
of Parks and Recreation. The lone operating gate is
left open at all times unless repair or maintenance work
to the downstream canal is necessary. When such work is
performed, the gate is closed, and the stop logs at the
emergency spillways downstream are pulled to lower the

I water level in the canal. When high water levels fror;
flooding are expected, the stop logs in the spillways
are also pulled to prevent downstream flooding of the
canal.

1.3 Pertinent Dataa
(a) Drainage Area

The total drainage area for the dam is 524 squar-
miles. Of this total 117 square miles of drainage area
is diverted to the Wachusett Reservoir for use by the
Metropolitan District Commission to supply the metro-
politan Boston area with water. The net drainape
area for the dam is therefore 407 square miles.

(h) Discharge at Damsite

(1) Outlet Works

There is only one operating outlet structure

1-6
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at the dam. This outlet is a 6 foot wide by 9.5 foot
high gate located in the gate house which allows water
to flow into the canal and Mill Pond. This outleta has an invert elevation of 141 and is left permanently 3 5
open.

(2) Maximum Flood at Damsite

Records of gauge readings taken at the dar
during the first three months of 1936 were avail-
able and likely represent the largest flood
experienced at the dam. The highest water level
was 10.5 feet above the spillway crest and was
measured on March 20, 1936. This calculates to bt
a flow of 20,700 cfs, based on the stage-discharge
calculations for the dam. 9 S

(3) Spillway Capacity at Maximum Pool Elevation

14,900 cfs at elevation 164.0

(4) Gated Capacity at Normal Pool Elevation I S

850 cfs at elevation 154.9

(5) Gated Capacity at Maximum Pool Elevation

1280 cfs at elevation 164.0 9

(C) Total Discharge Capacity at Maximum Pool - -- *

Elevat ion

16,200 cfs at elevation 164.0

(c) Elevation (feet MSL)

(1) Top of dam: 164.0

(2) Maximum pool' 16-4.0
S S

(3) Spi I Iwvk crest: 151 .P

(4) Recreitional pool 154.9

(5) Gate invert 141.0

(6) Streambed 140.0

(7) Maximum tailwkater: Unknown

1-7.
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(d) Reservoir

(1) Length - maximum pool: 12,000 feet +
recreational pool: 10,000 feet +

(2) Storage - maximum pool: 650 acres +
recreational pool: 500 acrc-F -

(3) Surface - maximum pool: 60 acres +

recreational pool: 55 acres +

(e) Da-:

(1) Type: stone masonry gravitv dan

(2) Length: 325 feet

(3) Height: 24 feet

(4) Top width: 4 feet at spillwav

( f) Spi 1 iwa\ * S

(1) Type: stone masonry gravity with vertical drop--

(2) Length of weir: 145 feet

(,% Crest elevation: 154.9

L/S channel: broad approach from pond

(3) 1)/S channel width of river

a(g) Regulating Outlets

Se( section 1.3 (b) (1) of this report.

0 0 0 0 0 0 000 0 0 0 0 0 0 0 0
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SECTION 2 - ENGINEERING DATA

2.1 Design Record-

The design of this darn is quite simple and incorporates -
no unusual feature-,. N ,fne th, oricinal design drawings or
calculations are availlle for the d-r n.

2.2 Construction Records

No plans or records of construction of value are available
Jor revie,.

2.3 Operational Record.

The owner operates the dan in a manner consist eni w- rt

its purpose and engineering features.

2.4 Evaluation of Data

(a) Availabilitv

The absence of design drawings and calculation,;
is a significant shortcoming. An overall unsatisfactory-
assessment for availability is therefore warranted.

(b) Adequacy

The lack of in-depth engineering data does nt, 5
permit a definitive review. Therefore, the adequacy of
the dam cannot be assessed from the standpoint of revie,-
ing design and construction data. This assessment of
the dam is thus based primarily on the visual inspection.
past performances and sound engineering judg.ment.

(c) Validity':

Since the observations of the inspection tear'. ......

generally confirm the information contained in the avail-
able drawings, a satisfactory evaluation for validity
is indicated. S
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SECTION 3 - VISUAL OBSERVATIONS

3.1 Fings

(a) General e

M,[ine Falls D'am is in FAIR condition at the present

(b) Dam

(1) Left End Wall (Item. A of Fig. B-3)

The upstream end of this structure adjacent 1,
the spillway is badly eroded. This is attributed
to ice damage and moisture intrusion which has be>
subjected to alternating freeze and thaw cycle-. B B
Visual observations of the upstream end revealed
that the original concrete structure has been capped
and faced on both sides with concrete. The cappinp
raised the wall an additional two feet. A series
of horizontal cracks with considerable efflorescence
are located over the front face of the wall from th 6
interface with the spillway for an approximate
distance of 20 feet. The entire length of this
wall is highly effloresced over approximately 80
percent of its surface area below the original to>,
of the wall. The upstream face of the wall has a
continuous horizontal crack at the former top ele- 0 6
vation of the structure. This is ur to 2 inches in.
width and is attributed to stress concentration
created by the capping procedure.

(2) Spillway (Item B of Fig. B-3)

The spillway structure is in good condition
without any evidence of displaced stones, bulges.
or other signs of distress. The joints are almosi
void of mortar and seepage was observed at isolated
locations.

(2) Right End Wall of Spillway (Item C of Fig. E-?

This structure consists of cemented stonc
masonry with a concrete cap founded at the spill-
way crest elevation. It was observed that the
concrete cap on this structure is in good condition •
with the exception of honeycombing over 10"i of its
surface arc- .

. ,. ......



There is no evidence of cracks or spalls on this
portion of the structure, however, there are iso-
lated locations of minor efflorescence. A close
observation of the stone masonry portion of tkis
structure revealed that the quarried stone had
been laid up in mortar but at the time of inspec-
tion the joint mortar was spalled. The stone.
masonry portion of this structure does not reveal
any evidence of displaced stones, bul ges, or other
signs of distress. The masonry outlet of the up-
stream flume has been sealed with random cemented
stone masonry. There is no evidence of seepa(,
through the outlet. Vegetation is flourishin:- in
the stone masonry at the flume outlet. It wa:
observed that steady seepage, at extremely o.; fle.
rates, is flowing through the masonr'y joints i n
this structure. Steady seepane is also f1o ,.iJn-
through rock fissures adjacent to the right sill-
way end wall approximately 6 feet below its to,)
surface. and the combined rate of f1,-v Is et i:> *.
io be approximatelv 10 1- 15 gpm.

Approximately 5 feet downstream of this stru-
ture it was observed that a steady flow of water
is discharging through an 8-inch cast iron pip(--
at tailwater elevation. It is estimated that this
discharge is at the rate of 3 to 5 cfs. Attemmt.
were made to loct te the inlet of this pipe bu
with,,ut any tangible resultl-. Investiga nons i

the rock ioundation of the left canal a [ did n..
reveal any evidence of rock removal at or ab(\t
the canal backwater level which is indicativ-e, -i
some form of drain outlet.

(4) Right Backward "J" Training Wal l (Iter- P cII i;.P-

This cemented stone masonry wall is in ooc,:
condition and does not reveal anv evidence of
displaced stones, bulFes, or other si ns (, dir, .-.
)Iinor joint erosion was observed at the nor!,.i. '

water surface level. This erosion is attribu' .0
to ice damage and roisture intrusion which h:-
been subjected to alternatiinz fr-e z n tia.
cycles. Joint efflorescence wa.s ohserv-. ,-
it is miner.

2 .
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(5) Waste Outlet Flume (Item E of Fig. B-3)

This structure consists of built up dry stone
| , masonry with an integrally constructed flume. This

flume extends from a concrete headwall upstream of
the spillway crest and terminates at the upstream-
side of the right spillway end wall. At the present
time, this structure has been sealed at its tunnel
outlet within the right spillwav end wall and does
not serve any useful purpose. Investigations didJ

not reveal any evidence of a former sluice pate
or other means of water regulation.

(G) Headworks Structure (Item F of Fig. B-3)

in general, this structure is in good condiTiu.:
At the present time there are two entrances. Th,
left entrance has been welded shut to preclude
vandalism: the right entrance is locked with acce-
controlled by the City of Nashua. No evidence of
distress was observed on the first floor concrete
slab or the timber column, girt, and beam roofin,,
system. This timber framing system currently is
supporting live loads consisting of five granite
blocks approximately 2 feet wide, 3 feet high, and
S feet long or a total estimated weight of 19 ton>-
for the five counterweights.

The gate pit floor, which is approximatey P 0
feet below the main floor, consists of timber dec---:-
in. supported on brick and granite ledgers. This"
flooring system could not be used in the event the
sluice gates were rehabilitated because of the
safety hazard for operating personnel. The bricl-
partitions dividing the sluice gate bays are in U
good condition, however, their stone masonry found:;-
tions could not be obser\ed to evaluate structural
integrity. Available plans indicate that 2 foeo
square overflow openings are located within each
of the brick sluice bay walls approximately 2.,-
feet bel o. the spi I lway crest elevation. The U
1971 mrdi ficat ions to the headworks structure
dotai]id th . seaIing of Fates No.s. 1. 3 and 5
their upstre-,. face. These modifications did no-
detail the sealing of the overflow openings and
in.spection was precluded because they were sub-
merged. In the event that these openings were not
sealed, all Pates would be subjected to lull hvdro-
static heads.

-LS

* 6 0 • 0 0 0 0 0 0 0 0 0 0 0 S • 0



In the past the gate operating equipment wa .
electrically operated. Power to this structure
has been disconnected. The electric power system
consisted of a main drive motor which activated a
steel chain belt with a combination of pulley
systems which drove a primary shaft. The chain
drives have been identified as "Morse Silent Chain"
manufactured by Morse Chain Company, Ithica, N.Y.
The power drive was transmitted to the individual
gate operating systems by means of "on-line"
clutches. The electric drive system has been 0
partially dismantled.

Manual operation of the sluice gate mechanisms
is with a hand crank operated shaft with a worm
gear which drives a bull gear. When electrically
operated the hand crank was by-passed. The indivi-
dual bull gears activated dual ratchet gears,
which meshed with rack gears fastened to the gate
frames. As previously mentioned, each of the gate-
are counterbalanced by suspended granite blocks.
The counterbalance is accomplished through chains
connected to the gates, riding over pulleys, and 5
attached to the granite blocks. Manual operation
of an operable gate within this structure would
require extensive effort on the part of two indi-

viduals.

a The five sluice gates are located in an offset S 5
position within the structure. For identification
purposes gate No. 1 is located at the right end of
the structuire looking downstream and the additional
gates are identified in numerical sequence to the
left. Gates 1, 3, and 5 have been sealed with
precast concrete panels 8' wide, 10'-9' high and
8" thick. Gates 2 and 4 are technically operable.
Observations from the lower service platform have
revealed the following conditions of the gates.

Gate No. 1 - The entrance to this gate has been
sealed with a precast conc-ete bulkhead. There 0 5
is evidence of seepage flowing around this struc-
ture. The timber [ate frames appear to be in
good condition.

Gate No. 2 - This gate is not operable according
to the Nashua Department of Parks and Recreation.

3-4
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Gate No. 3 - The entrance of this gate has been
sealed with a precast concrete bulkhead. There is
evidence of seepage flowing around this structure.

* The timber gate frames are completely rotted and S 0
are no longer operational.

Gate No. 4 - This gate is operable. At the tire
of inspection this gate had been raised approxi-
mately 4 inches to provide discharge in the outlet
canal. The gate frame has been heavily braced 0 S
with cross framing and horizontal members. The
rack gears are well greased. The base of the rack
stems are badly rotted at their base connection
with the sluice gate itself.

Gate No. 5 - The entrance to this gate has been • 0
sealed with a precast concrete bulkhead. There is
evidence of seepage flowing around this structure.
Both timber vertical stems of this gate have dis-
integrated. There is audible evidence of seepa-c
through, over, or around this gate. The Parks
Department indicated that this gate is ooen 6 S
inches and cannot be closed.

During the course of field investigation•
the materials, fabrication, and the condition
of the sluice gates could not be observed

£ because they were submerged. ' .

Observations revealed that no trash racks or
provisions for stop logs have been incorporated
into the structure.

(7) Right Upstream Training Wall (Item G of Fin. B-?, -

This cemented stone masonry wall is in good
condition and does not have any displaced stones,.
bulges, or signs of distress. Minor joint erosion
was observed at the normal water surface level
which is attributed to ice damage and moisturt 0 0
intrusion which has been subjected to alternatin,-
freeze and thaw cycles.

(8) Cut-Off-Wall (Item H of Fig. B-3)

This structure, which is isolated between the 5 0
headworks structure and the right bank, is corn-
pletely buried with the exception of its top stir-
face. The top mortared joints are intact, bu"
because the structure is buried., further inspection
could not be made.
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(9) Head Wall (Item I of Fig. B-3)

Observations of this structure revealed that

the portion of this structure immediately opposite
of the headworks was constructed in two separate

stages. The lower portion of this wall is clearly
defined by means of a granite sill which, in all . .

Z probability, was a former capstone. The top of .--

this sill is approximately at spillway crest ele-
vation. Later the wall was increased in height

- and extended to the right bank. The original wall I 9

consists of cemented squared stone masonry whereas
the upper portion of this wall and the extension
to the right bank was constructed with irregular
patterns of split stone set in mortar. A cemented
squared stone masonry parapet wall, approximate],-
3.5 feet high, was constructed opposite the dovn- S

stream side of the headworks structure. Portions
of the capstone are missing. Visual observations
revealed that the mortared joints of the original
wall below the capstone are highly effloresced
with minor exudation. This is attributed to
moisture intrusion through the back side of the I ,
wall. Stones have been dislodged at the base of
the left end of this structure adjacent to the left
canal wall. This erosion, as measured above the
water line, is approximately 2 feet high, 12 inches
wide, and 2 to 3 feet deep. The extent of erosion
below the water level surface could not be deter-
mined.

This structure also serves as the outlet for
the five sluice gates. The outlet tunnels are made
of cemented stone masonry and the exterior faces'

* of these tunnels are supported on granite headers. 5
With the exception of open joints over the inter-
mediate pilasters, these headers are in good
condition. Observations of the wall section
between the end of the headworks structure and
the right bank did not reveal any structural
deficiencies. Remnants of a metal rail fence are S
evident over the lenuth of this wall.

The 5 foot chain link fence over the length-.
of this structure is in poor condition because
of vandalism but is in serviceable condition.

I S
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(10) Canal Training Wall (Item J of Fig. B-3)

The canal training wall, which is made of
cemented random stone masonry, is in fair condition.

I The return of this wall is in good condition.
Visual observations revealed that the bedrock
foundation of this structure has decomposed and
eroded. In some instances this foundation erosion
extends up to two feet under the stone masonry. . '

Trees and saplings up to 6 inches in diameter are
"- growing through the rock fissures at the wall base. 0 0

(11) Intermediate Wall (Item K of Fig. B-3)

This intermediate wall consists of a 1o,.
height "terrace" type wall designed to raise T1-c
elevation of the dam's earth embankment adjacEnt0
to the spillway crest and right spillway end wkall.
At various locations, the capstones of this wall
have been dislodged by acts of vandalism. With
the exception of dislodged capstones, the exposec'
vertical face of this structure, up to 4 feet in
height, does not exhibit any bulges or other signF 0 0

of distress.

S 3. 2 Evaluat ioun

M:ine Falls Dam is in FAIR condition. Some concretc
[] deterioration has occurred, and some seepage through joint - 0

was observed. Most of the major dam components were accessil,,
- for examination, although it was not possible to examine th,

complete condition of the gates and the precast concrete seal-.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

There is no formal operating procedure for the dam. The
darn is inspected by personnel of the Department of Parks and
Recreation at irregular periods. The only operating proce-
dure occurs when repair work at the canal is required. In
that case, the only operating gate is closed, and the stop
logs at the emergency spillways in the pond are removed to
drain the pond. The stop logs are also removed during periods
of expected flooding to prevent flooding in the canal.

4.2 Maintenance of the Dam

- No formal maintenance program exists for the dar. Th, 0
dam. is inspected by representatives of the Department of Parks
and Recreation. however, no maintenance program exists for th,
dam.

4.3 Maintenance of Operating Facilities

The only operating facilities are the two emergency
spillways in the canal which have stop logs and the operating
sluice gate at the gate house. The gate is in good operating
condition.

4.4 Description of Any 'arning System in Effect

There is no formal warning system in effect Jor this dar..

4.5 Evaluation

The maintenance and operating procedures for the dan ar( *
adequate for the normal operation of the dam. Some remedial
measures are required at the dam to allow its continued long-
term use.

4-1
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SECTION 5 - HYDRAULICS/HYDROLOGY

5.1 Evaluation of Features

I b (a) General S

Mine Falls Dam is a stone masonry structure on
the Nashua River one mile upstream of downstream Nashu."""
New Hampshire. It is a run-of-the-river structure which
originally diverted flows into the Nashua Canal for
industrial uses. The canal area is now a recreational 0
park.

The spillwav is a stone masonry broad crested
weir about 145 feet in length. There is also a head-
works structure to the right of the spillway. This
controls flows into the Nashua Canal. There is only S
one operational gate in this structure. It has a 6 foot
wide by 9.5 foot high outlet opening.

(b) Available Data

*Data sources available for Mine Falls Dam includc S

prior inventory and inspection reports. The New
Hampshire Water Control Commission's "Data on Dams in
New Hampshire" (April 10, 1939); the Public Service
Commission of New Hampshire's "Dam Record" (August 31.
1936); and the New Hampshire Water Resources Board's
"Inventory of Dams and Water Power Developments"
(October 31, 1936) provide much of the basic data for
the dam. Inspection reports from July 8, 1930, June
18, 1940, June 22, 1951, and October 8, 1975 are also-
available. Anderson-Nichols and Company, Inc. provided
copies of data, computations, and drawings performed for
a Flood Insurance Study which included the Nashua River •
and the Mine Falls Dam. These included cross-section
data and 10, 50, 100, and 500-year peak discharges at
various points on the Nashua River as well as Flood
Boundary Work Maps for the reach downstream of the dam.

Also aviilable are drawings, calculations and S

reports concerning projects related to the '.:ine Fails
Dam. These include a "Report on Hydraulics and Control
Facilities of the Nashua River Canal' and a site plan
and gatehouse drawings for the MIine Falls Gate House"
Project prepared in 1971 by Hamilton Engineering Associ-
ates, Inc.; and a Site Development Plan for Mine Falls 0
Park and a design analysis of an emergency spillway
from Mill Pond (part of the Nashua River Canal) prepared
in 1974-1975 by Smith and Hamilton. Inc.

5-1
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(c) Experience Data

The only available data on flood levels at the
,ine Falls Darn are a set of gauge readings taken during

U the first three months of 1936. The highest level 0
reported is approximately 10.5 feet above the sill-
wa" crest on .March 20, 193C. This equates to a flo o I
approximately 20, 700 cfs, based on the sta-e-dichLar_,.
relation at the dam (see Appendix D).

(d) Visual Observation. , 0

The upstream channel leading to the dam and srill-
iay is a broad approach from the pond with no obstruc-
t ion.

The downstream channel can be di~id(-d into t,c s,-- 0
arate condit ions. The diversion channel through the cotf
house leads to a canal which winds about 2 miles to a mil
downstream from the da'. Two emergency spi]],v stru-
tures are located off the canal which divert flow Iror
the canal back to the main river channe-.

About 100 feet downstream from the da. th,
Nashua River passes a very narro\. constricted chann(,l
section and enters a reach of rapids which is about 5W)"
in feet in length with a narrow, steeply sloning, rocky"
channel. This is followed by a portion of braided strea"
before the river returns to a single channel of milder
slope at a point about 1500 feet downstream from tht da.

The flood plain is relatively restricted, and ther
are no structures threatened by flooding until approxi-
mately one mile downstream of the dam where there is

*m development in the flood plain on the left bank. After 0 6
this point, the flood plain opens out somewhat, but n,
structures appear to be endangered by flooding for another
txo miles downstream.

(e) Test Flood Analysis

The hydrologic conditions of interest in this
Phase Investigation are those required to assess th,
dam's overtopping potential and its ability to safe>,
allow an appropriately largt: flood to pass. This recuir >
using the discharge and stora.-e characteristics of the
structure to evaluate the impact of an appropriately- S
sized Test Flood. None of the original hydraulic and
hydrologic design records are available for use in this
study.

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

The hazard potential for the Mine Falls Dar is.
considered to fall within the LOW category. This is
based mainly on the fact that the dam failure outflow,....
will not affect structures downstream unless the stream
stage is very high already. At such high stages, the
darm failure wuill add less than a 10 percent incree,.-,-t
to the stream discharg .

As shon in Table 3 of the Corps of I-nine(.r-
"Recommended Guidelines,' the approioriate Test Fl S •
for a dam classified as SMALL in size with LOW haz!ard
potential would be between the 50-year flood and th,
100-year flood. Where a range of values is indicate-I
for the Test Flood, the magnitude should be relate-d
to the hazard potential. Since the hazard is on tht
hich side of the LOW category, the Test Flood flov. 0

selected for .Mine Falls Dam is the 100-year flotd.

Previous A' CO FIS study results provided estimate,
values for the 10, 50, 100 and 500-year discharges at
M.!ini, Falls Dam. The computed 100-year flow rate olS1 20,10 cfs will be adopted as the applicable Test Flood. p S

Storage routing through the reservoir was not considered
because the surcharge storage volume available is t,
small to have a significant effect, when compared .-
the large runoff volumes that a watershed of this siz..
will generate. For this reason, a stage-storage relation
has not been calculated for the Mine Falls Dam. p

The stage-discharge curve is developed by defining.
discharge as the sum of flow over the spillway, flov.
over the dar, crest, and flow over the side slopes and
side walls at the ends of the dam as well as flow throuzh
one head gate into the Nashua Canal. The calculations •
determining, these curves are documented in Appendix P.

The peak test discharge of 20,180 cfs would resul-•
in a maximum stage of 10.3 feet above the spillway crest.
or 1.2 feet over the top of the stone retaining wall a-
the right end of the spillway which retains an earth p
slope between the spillway and the gate house.

5-3
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The results of the hydrologic and hydraulic
calculations indicate that flood levels 1.2 feet above
the retaining wall at the right end of the spillway
would be experienced for the recommended Test Flood.
It should be noted, however, that an even higher level,
about 1.4 feet above the retaining wall, was reported
for March 20, 1936 and no major damage to the dam was
reported. It is uncertain that the dam is in an equiva-
lent state of repair at this time.

Should a failure occur with a pool elevation .

feet above the spillway crest, the resulting flood wave
would be contained within the main strear. channel caus-
inlg little or no damage downstrear-. A dam failure wit!,
the pool 9.1 feet above the spillway crest woould increas,
the downstream discharge by less than 10 percent, anJ
flood depths at a developed area in the flood plain on,.
mile downstream would be increased by less than onf
foot as a consequence. This does not represent an
additional significant dovnstream hazard.

(f Dar- Failure Analysi.s

The peak outflow at Y.ine Falls Dam that would result
from darr. failure is estimated using the procedure su.-
gested in the Corps of Engineers New England Division's
April 1978 "Rule of Thumb Guidelines for Estimatir..
Dovnsztrear Dar. Failure Hvdrograph." Tv.o different nr<--
conditions to failure are considered because there art
two possible definitions for the top of the da:.

For the first case, failure is assumed to occur
as soon as the concrete walls flanking the (main) spill-
way are overtopped at an elevation of 157.0 feet. Basedi 6

on the rating curve, the spillway discharge would b..
2340 cfs for this elevation. This is 3.0 feet abovt-
the spillway crest and 13.9 feet above the tailwatcr
level at this discharge. Assuming a 42 foot gap i.s
opened in the darn., the peak failure outflow throur>'

this gap and over the, rest of the spillway would be 0
6000 els.

In the second case, failure is assumed to occu,-
when the upstream pool exceeds the top of the stont
retaining wall at the right end of the spillway at
elevation 164.0. Based on the rating curve, the spill- S •
way discharge for this elevation would be 1.t1960 cfs-..
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This is 9.1 feet above the spillway and 6.5 feet
above the tailwater at this discharge. The peak failure
outflow through the 42 foot gap and over the rest of
the spillway would be 16,130 cfs.

The 6000 cfs peak outflow which would result from
dam failure for the first set of conditions would be
contained within the main stream channel and would

probably have few, if any, adverse consequences down-
- ~stream.D

In the second case, a streamflow of 14,960 cs
is assumed prior to the dam failure. This assumption
would result in a flooding condition of some low-lyin-
flood plain areas downstream of the dam. In particular.
a developed area on the left bank of the river abcut D •
one mile downstream of the dam would experience flooding
with maximum depth of about 2 feet. The assumed dam
failure would then increase the discharge by less than
10 percent to a peak of 16,130 cfs, and flood depths a
the developed area would increase by an increment of
less than one foot. 5

Further downstream, there are no structures
endangered by these flood levels for about another 2
miles. Since the Mine Falls Dam is a run-of-the-river
structure with little storage and as this 2-mile reachhas a fairly extensive flood plain, the dam failure

flood wave should be largely attenuated here and present
little hazard further downstream.

Another aspect of dam failure at Mine Falls con-
cerns the gate house to the right of the dam which

" £ serves to control inflow to the Nashua Canal and Mill
Pond. The emergency canal outlets were provided to
protect the canal banks from damage by overtopping and
the mill yards downstream from damage by flooding.
According to the previously referenced reports by
Hamilton Engineering Associates and Smith and Hamilton,
Inc.. these outlets are of sufficient capacity to safely I S

pass high inflows which result from high stages of the
Nashua River through the one operating head gate. Ho,-
ever, in the event of failure of one or more of tht.
four remaining gates (and closure slab) at a high river
stage, it is apparent that the capacity of the canal
and emergency outlets would be exceeded with some damage I S
at the canal banks and at the mill yard as a consequence.
No analysis of the extent or severity of such flooding.
or of the likelihood of failure of the head gates is
presented here.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

(a) Visual Observations

The field investigation revealed no significant
displacement or distress that would warrant the prepara-
tion of structural stability calculations, based on
assumed sectional properties and engineering factors.

There has been some concrete deterioration at the
left end wall and some seepage throu'h joints. The sluice
gates could not be observed because they were submerged.
but there was visible evidence of flow through gate No.
5. S S

(b) Design ard Construction Data

No plans or calculations of value to a stability
assessment are available for this dam.

(c) Operating Records

The dam,. survived the flood of 1936 which had
recorded water levels of 10.5 feet above the spill av
crest. It is not clear that the dam is in the sa,-,

"f Icondition as it was in 1936 however. _

(d) Post Construction Changes

The installation of precast concrete bulkheads at
the upstream entrances to gates 1, 3, and 5 has limited
flow control to the canal to one gate. The other gate *
is not operable. The bulkheads were installed in 1971-
1972.

(e) Seismic Stability

The dam is located in Seismic Zone No. 2 ano. i.: *
accordance with recommended Phase 1 guidelines, doe-
not warrant seismic analysis.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND
REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition

The Mine Falls Dam is in FAIR condition ai ti-
present time. The sluice gate stems are in very p,
condition at the present time.

(b) Adequacy of Information

The lack of in-depth engineering data d,,- r.
permit a definitive review. Therefore, th(e adt-;u
of the dam cannot be assessed frr)m the stan1':.
reviewing design and construction data. This a---....
ment is based primarily on the visual inspecti :-. *>
performance, and sound engineering judg.-e:-,i.

(c) Urgency

The engineering studies and recomr.:end,!t ion re: r,-
ing the condition of the sluice gates should be imroe-
mented by the owner within one year of receii, of t--
Phase 1 inspection report.

(d) Need for Further Investipati(,n

Additional investigations should 1,( performtd Ly
the owner as outlined in paragraph 7.2.

7.2 Recommendations

It is recommended that a registered professional engi-
neer be engaged by the owner to do the follo%,inu.

(1) Perform an engineering investigation of the pv"i-
cal condition of the 5 sluice gate>.

(2) Perform an engineering investication to deter.--.in.,
the extent of masonry unravel inf of the doiv'-
stream headwall.

(3) Perform an engineering investigation to determine
the source of seepage through the outcrop immedi- S S
ately downstream of the right end of the abutment.

(4) Perform an engineering investigation to evaluate
the effect of a failure of one or more of the
canal gates on flooding in the canal and down-

4 stream areas. 5 0
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The findings of these studies should be implemente-d
b%- the owner.

.3 Remedial Measur.- -

The fnllovinc- remedial measures should be taken at the

(1) Reconstruct the left canal wall on a competent
f uxida t i &n

C? epair cracks in the left end wall of the dar..

~ o fr:. t echni cal inspect ion o the dai-- eVerx'

r,~ art- n,- meaningful alternatives to the reccm!-encia-

n* -clabr
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INSPECTION TEAM ORGANIZATION

* ~ Date: November 8, 1978

NH 00116
'INE FALLS DA." 4

*Nashua, New Hampshire
Nashua River
NHWRB 165.01

Weather: Clear, 50 F

INSPECTION TEA'.:

Nicholas Canoa Tn Goldberg, Zoino, Dunnicliff
& Associate.,. Inc. (GZD) Teamr Carta-'~

Robert I.1inutoli GZD Geotechnica1

Andrew Christo Andrew Christo Engineers
(ACE) St ruct ural

Paul Razgh:,,, AC Concrete

Guillerm-) \icens Resource Analysis. Inc. Hy-drology ]
The inspection team was accompanied by the followincg:

Ed Schroeder, Superintendent of Nashua Parks & Recreation Dep:
Another representative of Nashua Parks F& Recreation Dept.
Pattu Kesavan, New Hampshire Water Resources Board.
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M1INE FALLS DA': Noverber 8, 197S
:ashua, NH 00110 0 0

CHECK LISTS FOR VISUAL INSPECTION

0 " "AREA EV'ALUA1TT-D BY CON-DITION & REK'AFKS .

S A. General

r..)vC-ent "' No deficiencies notecd

Lr,.izo 25l ] al 1 i nnr',.jP

e..e,.t .,o deficiencies no :!

f ,ft Lnd ,all

1Co1di ih Cf concrete Por

S -a lin Adjacent to h;orizontal crack-

Lrosino Unstream end badly erod,-d" -

'rac.:in; A series of horizontal cracks
on front face 29' ]on-. Co- S S

tinuous 2" wide horizon L-
craci: on upstrear- fact

Kustin- or staining of
concrete :;one noted

Visible reinforcing Peinforcing exposed nn a nor-
tion of unstream fac-

Efflorescence In excess of S0 over front
face below oricinal elevation
of ton of vall

Seenaone noted

C. iEighti ?pillway Abutment

Condition of concrete can Fair, dovwnstrear: vertical facc S S

.C honeycombed over 10"r of its
vertical face

A-3
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.MINE FALLS DA'I November 8, 197S.. a~Lua , XI NE 00116

*

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONTDITION & RE.ARKS

C. Right Snillav Abutrtent 0 C(cont )'-

Condition of stone rason-
>"o deficiencics noted with
the excertion of eroded" r
tared joints

.:nor throu-h o ..en n . S S
S eepage at the ratl 9 10I
15 gnr through rock fissures
adjacent to the abutmen .
Steady flow throu.7h S di,,
pipe at the rate of 3 to 5 cfs

D. Right ip ,v"J"' Train-
ing ',al l

Condition of stone.
r..t .'n \ :-o deficiencies noted with t ,

exception of jiuo" c-int or 0 0
sion at the soilway cre-st
elevation. Joint eff orescenc,
is , inor

SeepaKe %one noted

Light UpsFtrcan Training ..Wall No deficiencies noted with th<
exception of minor joint er.-
sion at the snillv.av cre"
elevation. Joint efflorescencc,
is ninor S 0

F. C:-of w v.-op surface exposed, balance
is completelv buried

G. Head ,a

Condition of rasoar, Lovwer left corner unravelled at
channel vwater surface 2' hi! ".
12" wide and 2' to 3' deeo.
Portions of paranet 'all ca, -
stones missin.-

A - 4 

_

L .. " t

iA-
0• " *. i~ 0* * 0



MINE FALLS DAM November S, 197S
'Nashua, i NH 00116 S

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMVARKS ""'

G. Head Wall (cent)

Seepa e C None noted

Lfflorescence High degree of joint e f I r-
escence and minor exudation cn

section of head wail i.reci-
ately dov.nstrea- of hecdcor>: S S
between cana 1 vater sur '
and Franite sill, 12' hich

Outlet tunnel headc.:-, M.ortared joints erodedl

Chain link fence Fair condition S S

Iron rail fence Abandoned.

7. Canal Trainin c 1a'l

Cn ti,: ....s.,;, dc ficiencies noted S S

Foun c1a ii, Fissures in bedrock eroded
uo to 2' under vall

Vevetatto- Trees and saplinrs up- to G"
M diameter 7rov,in,,7 in rock S S

fissures'.-

1. Interrmediatc VaIl , _ iith the exception of dislode .--.-
capstones this wall is in fair- '
con di t ion

0UTLET WO ,.,S

A. Spili'.r.:

Condition of st.on. rk"
masonry; 2o deficiencies noted v.ith th,-- S

exception of eroded mortared
.10 n, t s

Seep a Isolated over entire ]enpth
i\ of structure
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MINE FALLS DA'T November 8, 1978
Nashua, ',11 Nii 00116

CHECK LISTS FOR VISUAL INSPECTION

AREA EVAILUATED BY CONDITION & REM:ARKS

B. 1.aste Outlet Flui-,t
M Condition of stone

masonry .,o deficiencies notecl

Sees a t I _Ane noted

C. h'eadv-orks Struct u,-

Conc t ion :>'. deficiencies; nded 'ii
the exception of the left
side entrance bein z sealeri
off by means of vweldins_

Gate orerat inF ec~uinxient. otori::ed operatin- dr1iVc
non-functional, nartiallyd
matled and nover n,- longecr
avaiLlable. Manual oreration
ex tr em-,ely d i ft fcu 4.CU

Sluice -ate onenin-- ,,)en inlrs to gatesc 1.S and 5
have been sea led with ' re-
cast concrete ranels

Sluice gates

UCondition of Fates Gates submerced and could not
be observed

Gate --I Gate frames in gzood condition

Gate - Rack Fears greased but not
op)erable

Gate Gate frames5- cordl-e-ely rot ted

Gate Ornerable and raised 4'. Fram.cp heavily braced v.ith cross
framing7 and horizontal members.
Base of stems badly rotted
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MI.NE FALLS DA'I November 8, 197S
* Nashua, N11 N7H 00116

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS

Gate z5: Gate frames disentemrated.
Audible evidence of flo-.

Parks Dept. indicated it is
open C" and cannot be closed

Stop) log. rorovisions lor stop los"

T Tr,,h S c:s ' .o roviscon ,r trash r-

. ShorelinE

* Evidence of slides tP None noted

Potential fur slides Shoreline stable "

B. Sedirtentation :;one noted

I C. Ustream hia-'ard Areas
I, lyont cf Eack flooding 'None noted

D. Chang.es in -.ature of
Watershed (agriculture,
logging, construction,
etc. ) .None note-

DO;NSTPEA. C}ANNEL

A. Loose 1rock or Trees
Overhanging Channel N:one noted

B. Condition of Channel Rock" bottor o.th stee' ]\ 0
sloping< sides

ODERATION; AD A.I.T. .ACY
FLATURES

A. Reservoir Regulation
Plan

Normal orocedurc No formal plan

Emergency procedures (- No formal plan "

*, 0



',INE FALLS DA" November 8, 197S
Nashua, "JH NH 00116 0

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION L REMARKS

Reservoir Regulation Plan-
(cont)

Cornpl)iance with des-i--- Aj,4C
nated plan N eedl a more fnrr-, I ;1 an

13. MIaintenance

Qua1it y So--e r-aintenancr- ren2ir-
need e Cl

'Acecuac': Situation ind~icates a !-orc
:-irrous prog-rari neeE jr1

* 0
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APPENDIX B

Page

FIGURE 1 Site Plan B-2

Plan of Damn B-3

Details of Gate House (October 1971) B-4

M List of pertinent records not

- included and their location B-5 0

B-1
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*

The New Hampshire Water Resources Board (NHWRB), located
at 37 Pleasant Street, Concord, New Hampshire 03301, maintains

j a comprehensive correspondence file for this dam. Included in 0
this file are the following items:

(1) A February 192S letter from Chas. T. Main, In.
reg ardin - the repairs to 'line Falls Dam.

(2) A record of gage readings at the dam for variou>u
dates from January to April 1936.

(3) A record of water used by the mill in earx',
193G.

A NI,,PB "Inventory of Dams and Water Power 0Development" dated August 1936.

(5) A Public Service Commission of New Hampshire
"Dam Record" dated August 31, 1930.

0 (6) A NHWCC "Data on Dams in New Hampshire" dated 0
April 10, 1939.

(7) A June 1940 and a June 1951 New Hampshire Water
Control Commission (NHWCC) "Report on Dam Inspec-
tion."

(S) A June 29, 1951 letter from NH WRB to Textron, Inc.
describing required repairs to the dar-..

(9) A December 1971 report by Hamilton Engineerinv.
Inc. entitled "Hydraulics and Control Facilities
of the Nashua River Canal."
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1 NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS

*OVERVIEW
LOCATION AND ORIENTATION

APPENDIX C OF PHOTOS
* 0
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L~MINE FALLS DAM NEW HAMPSHIRE
SCALE I'~ 200'

__________________________DATE NOVEMBER 1978
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1 View of left end wall showing
concrete cap over old ogee
section and deterioration of
concrete

2. View, of left endwall from
downstream side
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3. View from dow~nstream of seepage at right
spillway abutment and old flume

I SIL

4. Detail view~ of seepage in photo
3 above

C-4



* S

5. View of highly jointed rock under downstream
canal training wall at left side of canal 0
just downstream of headworks structure

D •

6. View of outlets for timber sluice gates
of the headworks structure

C-5
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APPENDIX D

HYDROLOG IC/HYDRAULIC
COMPUTATIONS
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DRAINAGE AREA DEILINEATION (PARTIAL)

NINE FALLS DAM

NASHUA, NEW HAMPSHIRE

DRAINAGE AREA - 524 SQUARE MILES
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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