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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT .- ..

Identification No.: Mass. #547, #548
Name of Dan: Ludlow & Cherry Valley Dans

Town: Ludlow . *..

County and State: Hampden County, Massachusetts
Stream: Higher, Axe Factory, Roaring &

*Broad Brooks

Date of Inspection: 16 December 1977, 8 June 1978

Ludlow and Cherry Valley Dams confine the waters of Springfield Reservoir.

Both dams, which were built in approximately 1877, are of the earth fill .

type with a vertical spiling wall along their centerlines. Ludlow dam

on the southern side of the reservoir, has an approximate maximum h'ight

above the downstream toe of about 27 feet, has a 40-foot top width, and

is approximately 440 feet long. Ludlow Dam has no spillway. Cherry

Valley Dam on the easterly side of the reservoir, is about 38 feet high,

has a 25 foot top width and is approximately 1400 feet long. The spill-

way is locaied at the southern end of the dam :ind has a net length of -

about 56 fe-"t.

Ludlow and Cherry Valley Dams, which impound Springfield Reservoir, O

are in good condition. Based upon visual inspections, the reservoir dams

*'i- are maintaired in good operating condition with a continual maiiiten-nce

Lprogram.

The Phise I analysis indicates that the Cherry Valley spillway has

a capacity -qual to 53 percent of the estimated "maximum probable" dis-

charge whicl is approximately equivalent to the Standard Project Flood.

In the event of sudden failure of the Cherry Valley Dike, it was

estimated tlat the impact area could extend about 2.5 miles downstream,

L' with a flood wave in Lhe order of 15 feet in depth, and possibly effect-

ing about 3C residencces, and several bridges. If the failure occurred at

ii.
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"" the Ludlow Dam, it was estimated that the impact area could extend about

3 miles downstream, with a flood wave estimated between 5 to 10 feet in

depth, that could possibly affect about 25 residences, 2 schools and 4

road bridges.

Since the dams could be possibly overtopped should a full PHF occur,

, additional investigation by a qualified consultant should be conducted

. . in order for the dams to be able to pass a full PMF without overtopping.

However, because of the relatively large spillway capacity, the small

* ."-depth of overtopping, and the apparent good condition, this investigation

is recommended as 1gw priority.

The owner however, should within two to four years, ensure the opera-

- tion of the sluice gate structure and make repair., if needed, for it to

be fully operable. Also, operation and maintenance procedures as mentioned

* in Section 7.3.b. should be implemented.

.. GEOWT BUTEAU, P. E."'- ::"

Massachusetts Registration #27567
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This Phase I Inspection Report on Ludlow Dam and Cherry Valley Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommnendations are L A
consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgetadpatcadi

K hereby submitted for approval.

CHARLES G. TI~e, harn
Chief, Foundation and Materials Branch .

- Engineering Division

FRED J. *VA5, Jr.. Member
* Chief, DeV gn Branch

Engineering Division

SAUL COOPER, Membe

*Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOEB. RYAR
* Chief, Engineering Division
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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 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 ' O
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 spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition. 0

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 dam, its general " ..

condition and the downstream damage potential.
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Photograph #2

Ludlow Dam
Upstream View of Right Abutment . -

Photograph #3

Ludlow Dam - Downstream
View on Southerly Side

of Route 21
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PHASE I INSPECTION REPORT .. .
LUDLOW & CHERRY VALLEY DAMS

MA 000547 & MA 000548

SECTION 1: PROJECT INFORMATION

: 1.1 General.

a. Authority. Public Law 92-367, August 8, 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to initiate a

national program of dam inspection throughout the United States. The New

England Division of the Corps of Engineers has been assigned the responsi-

bility of supervising the inspection of dams within the New England Region. -

b. Purpose. . .

(1) Perform technical inspection and evaluation of ,.n-Federal

dams to identify conditions which threaten the public safety and thus

permit correction in a timely manner by non-Federal interests. .-

(2) Encourage and assist the states to initiate quickly effect-

ive dam safety programs for non-Federal dams.

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

1.2 Description of Project.

a. Location. The Springfield Reservoir, which is impounded by the

. --" Cherry Valley and Ludlow Dams, is located approximately 2 miles north of '

. -the intersection of Broad Brook and the Chicopee River in the Chicopee

" River's Basin. The reservoir is shown on U.S.G.S. Quadrangle, Ludlow, Mass.,

in Hampden County, and is approximately 5 miles northeast of Ludlow, Mass.

b. Description of Dam and Appurtenances. Two dams confine the

" ". waters of Springfield Reservoir. Ludlow Dam is located at the southern

side of the reservoir and Cherry Valley Dam is located along the easterly

,,. side of the reservoir. Both dams are of the earth filled type with a ' .,,

vertical spiling wall along their centerlines. An overall view of the . .
"

LS
entire project is shown on the location map.

- - - ,- -- w 0

--.. *:.,-..... . . . . . .
W I - _.. -. .W- , -. . -.

° • °. - . • ° - . , °• - % - • . . - o o - . •. • - , % . , . . . . . .•• - •- -°-• °°.V



Ludlow Dg. This is the main downs~tream dam in a series of three

* 5dams on the aduthern edge Of the reservoir. The other two damis upstream

of Ludlow Dam, separate the reservoir from the Settling Basin and the

Settling Basin fxho the Filter Basin as shown on an old drawing in . ..

5Appendix B. Ludlow Dam has an approximate maximum height above the

* downstream toe of about 27 feet, has a 40O-foot top width, and is

* . approximately 440 feet long.

The distribution sysrem for this water supply reservoir consists of

24 inch and 36 Inch diameter mains.

The controls for the 24 inch main are located in a gate house on

the top upstream side of the dam. The controls for the 36 inch main

are locatud about 150 feet downstream pf the gate house on the dam

emibankment. No spillway exists at the Ludlow Dam.

Cherry Valley Daa~. This dam on the easterly side of the reservoir

its about 38 feet high, has a 25 foot top width and is approximately

1400 feet long. The upillway is located at the southern end of thke dam

and has a net Length of about 56 feet.

No other autlets exist for the Cherry Valley Dam, however a repair

project for the damn 111 1939 resulted in the upstream grouting of a

20 inch drain pipe located perpendicular to the centerline of the dam at

the dam's lowest point. Also, the repair project in 1939 resulted in

the removal andI plugging of a 54 inch wrought iron pipe on the downstream

side of the damt which was parallel to the longitudinal axis.

C.~ Size Classification. With dam heights of 27 feet (Ludlow) and

*38 feet (Cherr, Valley) and with storage at the top of dams at approxi-

lilituly 8,300 & re feet , the category classification is INTERMEDIATE.

2
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11. I~iid ia-;stft[cation

1.dwDam. Al ong tile flow path of Higher Brook downstream of

SLudlow Damr artL several single family residencies on Miller Street and on

Route 21. rwo schools (Veterans Park School and a high school) are located

ttwar hhlgIh Brojok about two and otte half wiles downstream of th'= dam.

IL .herry Va leyjDAE. Three quarters of a mile downstream of the

dain and spillway Is located Alden Pond, a recreation pool. About a dozen

* sinp,le family units are located near the water surface around the perimeter

of this pond.

Based upon the above potential loss of life and economic 1058, the

dams are in the HIGH HAZARD category.

e. Ownership. The dam is owned by the City of Springfield, Board

of Water Commissioners.

f. Operator. Mr. Edward Golden is the full-time superintendent at

3Ludlow Reservoir employed by the Board of Water Commissioners. The office

phone number at the proje~ct is 413-583-3909.

g. Purpose. The purpose of the reservoir is for domestic water
lo

supply for the Town of Ludlow. Previously, the reservoir was a source

of water supply to thd City of Springfield.

h. Pesign and Construction History. The only design data available

consists of plan viewsi and centerline profiles of the dams as enclosed

in Appendix B. Origlital. drawings for thle dams are dated for the year 1877.

The spillway at Cherry Valley Dant was enlarged to its present width in

1910. Sluflinhg at tho. downstream slope of Cherry Valley Dam between the old

st reambed a~nd right abtitniont occurred during the September 1938 flood.

W0
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This reach, exttedilig trona trae spillway to the left bank of the old

brook bed was repalied aid strengthened by adding a gravel berm on the

I downstream slope and flittening the slope from a 1 on 2 to a 1 on 2.5.

No problems wit.h slope bLability have been noted since the 1938 event.

Also, the 20 inch diametur iron drain pipe extending through the lowest

I I part of the dam was grouted and the 54 inch diameter iron pipe laid

through the downstream slope parallel to the centerline of the dam was

*- plugged and removed as part of the 1939 repair.

i. Normal Operational' Procedures. The Springfield Reservoir is

normally maintained at a pool elevation of 373.6 feet mal, using 20 inches

of flashboards atop the 45-foot concrete ogee spillway, and 6-foot stop

logs on top of the two 2'4" wide vertical sluice gates at the Cherry

Valley Dam. Invert at the sluice gates ii approximately 355 msl. The

sluice gate has not been operated for many years and the ability to

raise the sluice gates to lower the pool is questionable.

At the base of Ludlow Dam, 24 inch and 36 inch diameter pipes are

controlled by hand values which regulates the gravity flow estimated at

1.5 MGD into Lhe water supply system.

There is no regulation for flood control purposes at this project.

1.3 Pertinent Data.

a. Drainage Area. The drainage area at the dam is 10.8 square

miles of which 6.5 square mtiles is directed Into the reservoir via a - -

2.5 mile long Broad Brook Cinal. Also, the flow from an additional 11.2

square mile Jabish Brook is drained into the reservoir from April through

October via' the Jabish Canal and the Broad Brook Canal. The Jabish Brook " :

-. flow is controlled by two 3 x 3 foot gates at the head of Jabish Canal

intake. From approximately October to April flow from the Jabish Brook

flows over the Blackner-Walker Dam.

4
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b. 1) 1sM t ir t- tt Dimin Site. There are no discharge records available

3for tht. pri it*( t. 'the I-Arpest known floods in this a.-ea of Massachusetts

occurroed in March 19"36, Septembher 1938 and August 19',5. A flood plain

study c.inducted for thec Chicopee River basin indicati-s that the September

.1938 evont was the worst of record. Review of U.S. (eological Survey

records of tjircaws in the area indicate that Springfield Reservoir

probably experienced an Inflow of about 110-cubic feet per second per

- square ile of drainage area.

Excess flows are generally passed over the 56-fo,)t long overflow

* and spillway section at the southerly end of the 1,400 foot Cherry Valley

Dam. A spillway and sluice rating curve are shown in Appendix D. With.-.*:

a pool elevation 379 feet msl, the total spillway capi~city is about 3,300 cfs.

C. Elevation (feet above MSL)*
Ludlow Dam Chtrry Va le~ Da

1. Top .)arn 379.0±1 379.0± - 380.01

2. Maximium pool-dsg ucag unknown unknown

*3. Full flood cotitrol pool none none....

*.4. R4 crt'ation pool none nine

* .5. Spil"way Crest (gated) none nine

6. Upstieani portal invert diversion none nn
tuE nel

*7. Strei.nibed at centerline of dam 359.0- 339.0 +

-8. Maxinuiii tallwatet n.a. n.a.

9. spillway Crest n.a. 3/1.9

- 10. Spillway Crest with flashboards n.a. 3/3.6

*11. Water Supply Intakc +
24-inch d~iaoter pipe. 350.0- na.
36-inch dianioter pipe. 351.0± n a.

* .*Some drawitigs Jo Alppendix B use a City Base datum that is 27.11 feet

higher than the mean sea level datum.

TOO. W,



j~~;. Cherry V Aley .

d. RLW t- Ivo Jr Ludlow Damn Dam~

II.vin,!rh )i itxintm p)ool 1. 5 miles 1. 1 miles-

2. otiI:LI0 rccreaLiOn Pool n. a. ii.a.

3. Length 01 fiood control pool n. a. n. a.

* * e.Storatge (acrt--ftiet)

I 1 Receatlun pool. none none

2. FLood coatrol pool none none

3. Desijgn suircharge unknown unknown

4. Top of damn 8,300 approx. 8,300 approx.0

5. Spillway Crest - levation 371.9 5,500 approx. 5,500 approx.

6. Spil~lway Crest with flashboards 6,150 approx. 6,150 approx.
Elevation 373.6

f. Reservoir Surface (acres)

1. Top dam Elevation 379. '455 approx. 455 approx.

2. Maximiim pool 370 approx. 370 approx.

3. Flood-control pool n.a. n.a.

4. Spillway Crest 370 approx. 370 approx.

5. Spillway Crest with fldshboards 390 approx. 390 approx.

66
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Ii. Ai

T. jpL F;±rrh fill w/veiticai stone masonry spiling wall

1 ngl 4.!,0

+
C. Height (alit'e streinI.ed at downstream toe) 27..

d. lop width -40 ft.

ILI Side Slopeh U/S I (in 2

D/S I on 2 and I on 8

Uf. Zoning -unknown

g. Impervious Core -unknown

h. Cutoff -stone masonry spiling wall

U I.Crout curtain -unknown

2. Cherry Vail t~y Dami

a. Type -Earth fill w/vertical stone wasonry spiling wall

+
b. Length - 1400-

c. Height (above streanibed at downstream toe) 38 -ft.

d. Top widrh -25 ft.Kc. Side slopes PI/S 1 on 2

1)/S I on 2. 5 H )20'+ f t.

li/S 1 on 2 H 4 20+ ft.

f. Zoning -Unknown

g. Impervious Core - Unknown

h. Cut-off Stonie masonry spiling wall

i. Grout Cu rtain -unknown

7
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h .~-~'lI_1..ij.'Ile tspi 1 1~ay Svuction cons5ists Ot a 45-tot,) con~crte.

opt-,! wt-ir at vluvation 371.9 feet m-e1, two 2' 4" wide slujlc gate SeCcions

wi th invtvrt ait selcvatiuii 355 feet mtsi ai~d Llosued with stop logs from about

elev.ation~ 362.'. to elevaL ion 373.9 feet rnsl, and a 7-foot wide masonry -

ovVIHO lwStxUcture at '373.9 feet nesl. The flashboards for Lhe 45-foot

con rete ogee weir provide pool Control to elevation 373.6 ieet nisi.

- For purpjosv-*s of this report the net spillway length was conidered 56 feet

and an assumued C coeffici ent: of 3.2 was used in estimating the stage-

capacity relation for the spillway.

MRThe upstream approach channel is in good condition and flares from a

58-foot width at the spillway to over 75 feet about 50 feet upstream. The-

downstre.amn Channel falls abruptly In rock cut from elevation 374 at the --

crest to elevation 350 in the waste channel. The stilling basin consists

of a rock cut in ledge outcrop. The spillway was modified and enlarged

* to its present dimensions just after the September 1938 flood.

1.Regulating Outlets. As previously discussed the 20" pipe at the

* valley of Cherry Valley was plugged in 1939 and the sluice gates at the

same dam have not been operated in many years. The condition and the

ability to operate these sluice gates is questionable.

8
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SECTION 2: ENGINEEPING DATA

2.1 Desigi,. D)esign data available for the embankments consists of

plan view criginal ground surve±ys and centerline profiles showing eleva-

tion o the top of dam, original ground, general excavation line, and - -_

I I base of masonry spiling wall. The plan views show only the embankment

footprint with the toe of slope line. There are no cross sections of

the original dams to show material zoning or type of materials used.
F 9,

There is no data available on seepage and stability analyses or adopted

design values for the foundations or embankments. A drawing in Appendix B

shows the plan and sections for the enlargement of the spillway at Cherry

Valley Dam in 1910. Also, in Appendix B another drawing shows the area of

* "sluff on the downstream slope of Cherry Valley Dam with the plan and cross-

sections of the repairs made after the 1938 flood. This repair added a

gravel )erm, blind drains, and weep pipes to stabilize the slope.

" 2.2 Coastruction. There are no construction records other than the

plans described above and the inspection report after the 1939 repairs

to the Board of County Commissioners dated March 3, 1939 by

James L. Tighe in Appendix B.

2.3 Evaluation.

t. a. Availability. There is not sufficient data available for

stabiliLy or seepage analyses. For a rational analysis boring informa-

tion is required for the embankment and foundations soils in order to

assign tealistLic values of shear strength, unit weights, void ratios

and permeability ol the embankment and foundation soils.

b. Adepkawv. There is no foundation boring data available. There

Is no enbank .ent miaterials data available.

9
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SEICTION 3: VISUAL INSPECTION -.

3.1 Findings.

t. a. General" The overall project appeared well maintained. The

a. state has inspected the project periodically. Copies of past inspection

reports are found in Appendix B. Deficiencies that have been noted

by the state In the past have apparently been corrected in a proper

and efficient manner. However, it appears that operation •

of the sluice gates at the Cherry Valley Dam is questionable.

b. Ludlow Dam. There was no evidence of problems with Ludlow Dam

- or the two upstream dams that separate the filter and settling pools.

S-. A minor amount of seepage with soft ground was noted between the dam and

the highway located approximately 300 feet below the dam. Water was

* found bubbling up near a culvert passing under Route 21, downstream of

the dam. Further Investigation by the superintendent and others revealed . -

the source to be an old catch basin for the drainage layout of old Rte. 21,

that had not been plugged with reconstruction of the road. There was

no evidence of problems with the two upstream dams that separate the

filter and settling pools.

Cherry Valley Dam. There is no evidence of instability of the dam

*at the present time. Slumping of the downstream slope between the right

abutment and the old streambed occurred in September 1938. This area

was repaired and the embankment strengthened from the right abutment to

the left bank of the old stream by the addition of a 10 foot gravel berm

on a I on 2.5 slope. Where the height of dam exceeds 25 feet in this

reach, and ;ddltional 10 feet wide herm with a I on 1.5 slope extends to

10
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OWit ciitl1,t1il 1Ient r Ot' Sere sep IvI W;i5. nott'd eiwerping fromi tile toe

of: the damr lit thu 1,]d st rvanievd .irea. Seepage water was running clear

with no indicat ion of' flnes riv ;allng. Numerous woodchuck den burrows

were nloted on the downstr-eam slope of the dam. Reservoir water was -

about 6 feet below the dam crest.

A shallow suirface draliage (litch parallel to and downstream of the

toe of the dam extends along the left valley wall to the brook channel.0

A 6-inch clay pipe running from the direction of the toe of dam

discharges Into the ditch. Trhe pipe was discharging a stream about 1-inch

In diameter. A small boil was noted in the drainage ditch just downstrehm

ef the 6-invih pipe.

c. AppurtenantStructures.

1. No ipparent problems were observed In the spillway area

% at Cherry Valley Dam. The spillway approach and discharge channels

were fret! of obstruction.

2.The outlet controls and drawdown consists of two 2'-4" x 6-@ 0

sluice gates locaited at the spillway for Cherry Valley Dam. The gates

as Indicated by thle dfr.w lin Appendix B are manually operated by rack

p.-
andi pin ion controls. The invert of the stlceways are 19 feet below

*the spillway crest or at approximately rlev. 355ms1. The rack and

-. pinion gate controls are rus.,ted and the timber gate stems are deteriorated.

* It does not appear that. the pates have been operated for some considerable -

time.

d. Reservoir Atea. The reser-voir along the perimeter of the dam

was well malintained. All small trees and brush are cleared some distance

above the waterline.

W W W W



Lh Ch .- i i i I Ttt I . L!~r is b W) OUt Le L h [III dL'%I~,InS rt II 0t.

ii~ ~ ~~ o -~rtrst: txi s t s t ha t I eadsj Itcal dra inage to .

b1 Iii I'It r i 61 i t 01, CI IIILC sy';tvlull. Iii the vvetit of t breach in the Ludlow .

* hi i h.i. tw w~.mii idIlow tivur Route 21 thriugh an unduveloped area to

M IIis 1.- rt 1i hr ikijL It would then continue through a swamip area to ano- 0

U ClitI b~ ridj,,v near two schools. These schools are about 2.5 ailes

donW t-i,, the dimiii .nd could conceivably experience some Inundation .- ~

III Oile VVvflt tf a breach iII the main dain. This flood prone area was

- not I iIpL4: ( rdI

'1l11C iuiain outlet channel exists downstream of the spillway and

81liet! gatv at Che~rry Valley Damn. Downstream of the spillway a channelS

with about a 15 foot hottont width, 2 on I side slopes, and a diopth of

*about 8 feet, leads the discharge of the spillway to Route 21 bridge.

* At Rosato ?I two 3 x :3 foort box conduits carry flows under the roadway

through all UndeVelopeId area into Alden Pond. This pond ts used for

* recrtLaion aind about a dozen winterized houses line the banks of the-

pond. Broad Brook continues from the pond to the Chaicopee Riveir S

through mostly uadeveloped areas.

C. (;soIiS. Supplemental water supply is fed Into the Springfield S

Nc.Sel-Vtir- throug h two can~als, the Jabish-Broad Broolc Canal and be Higher

* Brook GXiia.1 I Iicst c.anals follow hillside contours and were constructed

by hiI hlsid, cut tisming the excavated channel material to build a low side ~

j'i' flro.ti hI ookCI, it Dike is about 10-12 ft. wide at the top with side

slopes~ .ilytioximatel~y I oii I. The height of the dike varies with steepness _

IW
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of tht hillside slope to a maximum height of about 15 feet. Two houses

faiciLtL. State Route 21, north of intersection of the state road with

* Bondsville Road, are situated right at the toe of the 15 foot high dike.

Water in the canal is flowing about 2.5 to 3.0 feet below the top

of the dike. At high pool stage, the canal will overtop before the -

main dams. .

Approximately 7000 feet upstream of the reservoir on Broad Brook

Canal, an overflow structure is located. This structure is experiencing

,- leakage and seepage on its left (north) side. ,

3.2 Evaluation. The overall project appeared well maintained and in good

condition. The appurtenant structures appeared in good condition and

.* the embankments appeared stable and maintained free from trees and brush. ,

The amount of seepage from the toe at Cherry Valley Dam did not appear ex-

*- . cessive. The rodent holes found on the downstream slope of Cherry Valley --.-.

,1 •Dam does not appear serious but should be continued to be filled regularly.
.. . .-.. \

The canals should be monitored in times of heavy rains, particularly in
.:-. ~

those areas where the dike is closely located near houses. •'-----

.'. :--.i- . -A -. -"

W IV . . . . . . . . . . . . . . . . . . .-
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SECT ION OPE . AT]ONAIP ) :ii~ .

4I Procedlur es.. This pro ject is opt.re ot pr ii r iI xv f or do :i, tic water

supplv. Tli system is mailtainvd itil VX (0v t dUlilg ('List Al drawdown

for water -. upply. Norm~al ond oe (cesslvL IWS ,rc t--;.-d o-v,:r the spill- ..-

way and through a 5-foot wide b-! l6-fo .)t h' gh openlig iii Broad Brook .

Canal dike. The invt-rt elevation of -:his opening is apIproxiimtely one

foot higher than the spillway flashbu~irds or about '374 feet mn.l. This

diversion directs flow to the lower Bv-oad Brook drainage systtm outside the

- reservoir area.

From April through October the water from an additional 11.2 square

*mile Jabish Brook flows in to the reservoir by way of the Jabish-Broad

Brook Canal. Generally, during winter, the Jabish Canal intake is . *

*closed and the flow completely passes over the Blackner-Walker Dam towards

* Alden Pond.

4.2 Maintenance of Darn and Dike. All periodic maintenance is performed

* under the direction of the dam siperlntendmnt for the Bcard of Water

Commissionecs in Springfiel.d.

4.3 Mainteinance of Operating Facilities;. Thie damn and associ.ated structures

are well maintained-. As noted previouly, operation Of Lhe Cherry Valley

sluice gate:; is questionable.

-L4.4 Warninp System. During perods o- hi ii flu%, the dari superintendent

* patrols the structturcs periodically.

*4.5 Evaluat ion. Although the rt strvoir s -tem is well iaintained, the

ability to drawdown the reservoi I by opera ion1 of the, Cli rry Valley.

SluiCe dtL'. s11111id he ensured.

4M M MR



SE[CT ION 5: r t .[1 ( l i)TO IC

55. 1 Lvaltiation of ea ture:;.

a esi~ Datta. There is no kniown design da ta avai lable.

b. Experienced Data. Ilisturical hydrologic data consists of daily

reservoir pool elevations and precipitation at Ludlow Dam. The ma.-.imum

known pool elevation occurr-ed in September 1938. During this tevent a

portion of Broad Brook Canal dike was overtopped and high flows from

hte uipper 6.5 square mile vatershed were diverted to a sparsely developed.

area of Broad Brook. Also, sluffing of a 'lownstream section of the Cherry.

Valley Damn -ccuirred at this; time.

vi As a result of the 1955 storm, repairEs were made to the Jabish-Broad-

Brook Canal1 Dike.

C. Visuial Observation. All. operatinp, components (the daiis, the

dike and spillway) appu!ared in good condition at time of inspection. With

the exception (f the qiiestionable operatiot of the sluice gates, no

obstructioiis w# re note~l.

d. Overtopping Potential. Based on a New England Regional Guide

Curve for Probable Maximum Flood, a peak of 8.200 cfs or 1,900 cfs/square.

mile was selected for iThe 4.3 square mile lower basin area. In addition

L 1,000 cfs is e.,;timated as the maximum contiibution from the 6.5 square

mile uipper basin via Broad Brook Canal. Tie PMF inflow for the Springfield

Reservoir is therefore estimated to be ahot t 9i,200 efs. In designing

the spiliwaty at the two) Corps of Engineers' Borre Falls and C'onant Brook-i

Dams in ie (~icoee iver basin, the P114 s were computed ti e120

and ,5fs/square mile, reSpetively. -ii ote iecaufication of

t the project ( INTHFRMFDITE) , and thlt' hazard potential (HIGH) , according to

the 1977 Guide! ies, tl v ftil I I'MF %.,s selet ted as the spillway design test

"P W W W 1P 1P W 1P q P W 1 4 1P



f I00(1 (SI)) I t was tstiliitd that hoised on si ze of the p o I rel.itiv

t si c, of wateirshed, the reduct i,.n iii in~flow to out flow bv surcharg. tor-

aj"e WOLdN Ie about 3,000 ci s. The retulting peak outflow' would then

6,200 Lcfs Lid the watter surface at the reservoir would be about 380 fevt

nisl, or abcut I foot over the top of the dams. This would represent

about 500 cfs flow over the main dait to Highe.r Brool. and 5,700 cfs

* flow over the Cherry V3llev dike and s.piliway to Broi,! Brook.

*e. Dam Failure Anlss

1. Cherry Valley Dike. A superficial dam ~idlure analysis was

made oE Cherry Valley Dam assuming the reservoir fillA to top of dam, a

S4() percent dam breach width, and a breach depth equal to the height of

dam above streambed. [t wits further assumed that dou ,stream road bridges

* wOuld fail and not significantly modify or magnify tho resulting damn-

failure discharge.

mThe peak dam failure outflow was estimated at alaut 60,000 cfs ---

pr-oducing a 15 to 20 foot fl~ood wave downstream. This flood wave

wo)uld extend downstream for a distance of about 2 miles to the junction

oi Broad Brook with the Chicopee River. Within this reach it was estimated

* that about 30 residential structures and 3 road bridges would be serioasly

atfected. .

2. Ludlow Damn. A minimal dam failure analysis was also made at

* Ludlow Dam, utilizing similar assumptions that were used in paragraph (e 1).

The peik dam failure outlfow was estimated at about 33,000 cfs, pro-.-

- dtcing a 5 to 10 foot flood wave downstream. This flood wave would ex-tend

for a distaoce of about 3 miles along the path of Higher Brook. Within

this reach Lt is estimated that about 25 residential structures, 2 schools

* and 4 road b)ridges would be impacted.

1.6
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SEC[IJON 6: ST1RUCIt hAL SI ABL 1.1l

5 6.1 Evaluatioii of Structural Stitt ju y

a . Visual Obscr\,ations. From a visual inispi-ction both dai

- appeared stable under the condit ioas observcd at the time of irup+ec-

tiov . Seepage did not appear to be excessive. The rodent dens (,n

the downitream slope of Cherry Valley Dlami didl not appear to prei ent

a seriouza problem but should bie filled and rodents discouraged from

future boirrowing. Since both dams are earthifill dams, they will notS

* . withstand sustained periods of overtopping without serious erosion

problems and possibly a complete failure. However, the stone misonry

spiling wall that entends within 2 feet of the dam crest would help

to retard the erosion process below the wall.

b. Design and Construction Data. The design data available shows

only the overall dimensions of the dams, the original ground, arid foot-

Ing elevation of the spiling wall. There i.7 no foundation exploration

data available for stability and seepage analyses. There is no con-

struction data available except for the downstream berm added in. 1938.

C. Operating Records. Slumping of the downstream on Cherrv Valley

* Dam slopt indicates thi re probably was a seepage or saturation problem

tnear the right abutment. In this area the dam ranged from about 27 toS

* 38 feet 1,igh. In this area gravel berms were added. These berns would

* ~tend to ireverit the eme-rgence of seepage on time slope and increase the -'--

seepage Iith. They al-o Increase time saifety factor of stability of the

downstrei. slope. In fthe reach where no mod ification has been mm ide to

the origimal I oni 2 s1(,pu, the max irnum height- of the dlam Is about 21 feet.

17
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A. Po st (Thist rile tion Changes. No problemis or repairs were

found to hiave occurrt-d with the Ludlow I)ain. In 191C. the spillway

was eiilarged,* but Is still not capable of handling the PMF. The gravel

berni .idded In 19318 al pears to have solved the downst ream slump probl em.

V.Selsi~ic' Stijl i lity. This dami is located in s.eismic probability

S ~zone '.Under Corps of Engineer'sa guidelines. seismic stability does

not hi.ve to b, Investigated for dams in Zone 2.

'S6.
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SI CTON 7: ASSESSMENT. RECOMMENOATIOiN & REMEDIl MEAsURES

7. 1 Dam Assessment.

a. Condition. Ludlow i..nd Cherry Valley Dams, which aire located at

the Springfield Reservoir, hLve been in ope±ration for over 100 years and

p have experienced three known floods for the years 1936, 1938, aaid 1955.

Based upon visual inspections, the reservoir dams are maintained in

good operating condition with an on-going maintenance program.

The flood events citetf'itiove produced flows of 600 (1936), 1,200

* (1938) and 1,0010 (1955) cfs. -The September 1938 flood produced some

* problems of overtopping at tho canal dike and sluffing on the downstream
0

side of Cherry Valley. Thiese problems were corrected and when the reser- .- .--

voir syscemi was e.xposed to tht 1955 floe-of approximately 1000 cfs, no

known problems were encountertd on the Cherry Valley Dam. Lowever, some

arvas of the .Jabish-Broad Brook canal were overtopped and repaired as a

iesult of the 1955 event.

Based on a cursory phase I analysis of both dams at the Springfield

Reservoir, it was determined that the existing spillway has .1 capacity of

about 3,300 cfs, equal to 53 pt-rcent of the estimated "maximin piobable.. .

* flood" discharge, which ts appi oximately tquivalent to the Standard Pro-

ject Flood. The splllwa./ has bufficient capacity to discharge one-half

the maximum probable flo-.d which is equivalent to the Standar-d Project .

* Flood. * -

In the event of sudcen failure of the Cherry Valley Dikt, it was

estliated that the 'impact area -ould extend about 2.5 miles downstream,

with a flood wave in the order oif 15 feet in depth, and possibly effecting

about 30 residences, and ievera bridges. If the tailure oc~urred at the

19
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Ludlow Dawi, iL was usLtimated that Like impact area could extend about 3

S ~Wiles downIStrulaw, with a t luod wave estimated between 5 to 10 feet in 0

depth, that could possibly ect about 25 residences, 2 schools and 4

- road bridges.

Ib. Adequacy of Informiat ion. The intorniat ion available it; such that

Lte assessmenit of the daws Is based primirily onl visual. inspection and

Lte past operational purforwance of Lte zitructure.

-C. Urgency. [t Is recoimmended that additional Investigations be

* given it low priority at this time because of Lte relatively large spill-

* way capacity, the small depth of overtopping and the apparent good con-

diii fLk rjc.I sfurther recommended that suggestions ill -

Sect i 7.2 be Iuupleweiitcd.

7.2 Reconmuenda Ions.

a . Additional engyineering Investigat Ions should be conducted by

a qualified conisultantL, in order for the dams to be abte to pass the full

PMF.

j ~b. The owner .4hould huave± the operation 01 the slutice gate structure

investigated by a qualified consultant authl repairs mad%., if needed,

within two to four yeais to make the struuture operatitnial.

7.3 Remedial Measures.

a. Alternatives. None.

b. Oper at ion anti H~atnutetance Procedu res.

3 'The following Itemus are suggeatt,! to b~e accomilished by the >

owner within twu to foui- years as a resul! of lihe Phast I analydis for

Lte Springf Ivd Ruservoir system:

20
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I ."i~a r the IBrot d Brook canal o iF In the vicinity f the-

overt lo SW L Iii.A ire to Li ti ate excess! ve biecp~agc ab iiot ed Ini Swt frt 3. 1 .f.-

2, 1 A rnial hier', Lion il procedure should be developed in the -

- - VO~t .)f a11 ertO-gCnCY, wlaic ishould Include a f.jiiiiaI warning sy~tem and

evacua ion pl. ii This proc..4ure should Include a plan of surveillance

partit larly during pecilods of unusually heavy rains, since the dams are

* upstrea~m of popuLated areas. The area surveyed should Include homes -

_ near t e ca~al d,ke pai;-cu~arly the area citt-d in Section 3.t.f.

21S
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APPENDIX E-2
VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

~ S PRJE'j Springfield Reservoir, Ludlow and DATE; 12/16/77 &6/8/78
Cherry Valley Dams

T1W* Approx. 9:30 A.M.-3:O0 P.M.

wuATHE 12/16i77 Clear,Cold,3-6"
snow on ground,approx.

300 * F; 6/8/78 Thu~nder-. .

PARTY:showers, approx. 70*F.

1. J. Aiken -NED, F&M Br.** 6.A. Mac::llum. Masj. DEOE:

-2. 0. Buteau -NED, Civil Eng.** 7 .Suwy as P.Ds

*3. M. Michielutti -NED, WCB J . . agallo, Mass-.-DSOE**

4. F. Broderick - City of SpldWater Dep9. W. Blanchard, Mass. DPW. Dist #2*

5. E. Golden - Supt. for Spld Reservor.0.

PROJECT FEATURE DISPECTED BY REM&RCS

l.Ludlow Dam J. AikenFetrs#2,4

12. Cherry Valley Dam G. Buteau on 12/16/77

3* Overflow Structure -Broad Crook Canal M. Michielutti)

* 14. Jabish Canal Intake

~B rad Book analFeatures #1,2,3,5
Broa Brok CnalAiken, Buteau on 6/8/78

6.

* 7.

* 10.

* Attended inspection on 12/16/77
** Attended inspections on both 12/16/77 and 6/8/78

** Attended inspection on 6/8/78

-~EN: 
II-). 0 0



1iHuJAC1' Springfield Reservoir DAT 2e. 977,8 une 1978

PWtJ~cT FEATURE& Ludlow Dam Embankment NAME Inspection Team-

5 DISCIPLIN'E______________ NAE______________

AREA E.VALUATED CONDITIONS

I DAM EMBANKM4ENT - Ludlow Dam

Crest Flevation37

*Current Poo ~ ' ion 373 ±on 12/16/77

-Maximumn Impoundment to Date Unknown . 0

Surface Cracks None Observed

*Pavement Condition No Pavement

Movement or Settlement of Crest None Observed

* Lateral Movement None Observed

* -~ Vertical Alignment Appears good

Hori~zontal Alignment Appears Good

*Condition at Abutment and at Concrete Good

Itrictires ofMovement of Structural None Observed

* Items on SlopesS-

Trespassing on Slopes None Observed

*Sloughing or Erosion of Slopes or None Observed
Ab utmerit 5

Rock Slope Protectiun - hiprap Failures None Observed

Unhusual Movement or Cracking at or None Observed
near Toes

Unusual Embankment or Downstream Ground at valley at toe of D/S slope
6ee±page and toe of north side of Rte 21 road

embankment, wet & soggy.
*Piping or Boils Water boiling up through grate of

abandoned catch basin on north side
Foundation D~rainage Yetiturqs of Route 21.

Toe '.'rta ins Unknown

ilihstrientation Systemi None



PERIODIC INSPECTION CHECK LIST 0

FROJECT.Springfield Reservoir DATE~ 16 Dc 7. u 7

P)IOJECT kI]ATUldE Cherry Valley Dam NAME Inspection Team

DISC~ILNE___________________ NAME___________

AREA EVALUATED CONDITION

I DAm EMBANK~MENT - Cherry Valley Dam

Crest Elevation El. 379.5 -380.0 ±msl

* Current Pool Elevation El. 373 ±on 12/16/78 -

-Maximum Impoundment to Date Unknown 4

Surface Cracks None Observed

Pavement Condition Poor-Deteriorated sujrface treatment'

Movement or Settlement of Crest None Observed 0

Lateral Movement None Observed

*Vertical Alignment Good

* Horizontal Alignment Good S

*Condition at Abutment and at Concrete Good
Structures

-Indications of Movement of Structural None Observed

Items on Slopes .

Trespassing on Slopes Burrow holes(woodchucks) on DiS slopes

-Sloughing or Erosion of Slopes or None observed
Abutments

Rock Slope Protection -Riprap Failure INo failures observed

Unusual Movement or Cracking at or None Observed
near Toes

Unusual Embankment or Downstream Some seepage at D/S toe at old streambe-S 0
See page reported in past inspection reports.

Piping or boils Small boil beyond 6 inch drain pipe.

Foundation Drainage F~eatures Unknown - see Dwg for 1939 Repairs 0

To,-, Drains One 6 inch drain pipe observed

Instrumentation System . . . .None- :7- - w wS
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PERIODIC flqSMk.CTION CICCK LIS3T

PROJECT Springfield Reservoir DATIL 12/16/78 & 6/8/78

DISCILINE Cherry Valley Dam

AREA EVALUATED CONDITIONI-

OIAMLT WORLS - IMAKE CHANNE~L AND See "Outlet works, spillway weir and

INTAKESTRUCTURE approach channel.

a. Approacti Char el

Slope Conditions

Bottom Conditions

Rock Slides or Falls

- Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes ~

b. Intake Structure Operation of sluice gates is
questionable.

Condition of' Concrete

Stop Logs and SlotsL

L



PERIODY' 1qSECTION CHECK LIST

PROJECT Springfield Reservoir fw'E 12/16/77 & 6/8/78

*PROJECT ITIATUhtE Gate House -Ludlow Dam NAM Inspection Team

S DISPLINE.... KAM________

AREA EVALUATEDCODTN

I - CONT1ROL TOWER

* a. Concrete and Structural Masonry -good condition

General Condition Masonry -good condition

Condition of Joints Good 0

Spalling N/A

Visible Reinforcing N/A

Rusting or Staining of Concrete N/A S

Any Seepage or Efflorescence N/A

joint Alignment N/A

uUnusual Seepage or Leaks in Gate None Observed
Chamb~er

Cracks None observed

Rusting or Corrosion of C4t-el None Observed

b. Mechanical and Electrical Not applicable.

Air Vents A mechanical system operates to pump
water from Settling Basin to Filter *

Float Wells Beds above the location of Ludlow Dam.

Crane Hoist

Elevator

Hydraulic Systum

Service Gates

Emergency Gates

Lightning Protectior. ;jawm

Energency Power System

W rjIIW and Ti' ti-,,- ,'.stem ii'
Gate Chamber

- - - - - w d5
-: W.



VEkRIODIC fl:1'LC'VIN CHECK .,IST

P"()JI& .... rLCfl' R-gpul DATE. 12/16/78 & 6/8/78

PROJECT FEATUIHE___________ NAE Inspection Team

5 DfSCIPlLZJE____ _______ YP.ME t

AREA EVALUATED CONDITION

*OUTET WORKS TlANSITION AND CONl1T N/A

General Condition of Concrete

Rust or Staining on Concrete

- Spalling.

Erosion or Cavitation

Cracking

Alignment of Monoliths

* Alignment of Joints

* -. Numbering of Monoliths

Other:

*Overflow Structure -Broad Brook Canal Leakage noted on north side of structur'----''-

*Broad Brook Canal Side slope varies. Some areas on the
canal from the reservoir to Rte 216
have a steep side slope (1 on 1 or
less) whose toe abuts residential
properties. In these areas cited,
the height of the dike from the toe
is approximately 15-20 It feet. These

L areas should be observed in times of
heavy rains.

Jabish Canal -Intake gates Appeared well maintained.
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PkhRIUD1C fl\' I+.CTION CICK LIST

F viOJECr Springfield Reservoir DATE 12/16/78 & 6/8/78

PROJECT FETIAE Eegec SilwyatM Inspection Team

Cherry Valley Dam
DISCIPLINE _______________NM____________

'HA VALUAITED CNIII

* OUrIET WORKS - OUTTLE~T STRUCTURE AND 9

* OUT~LET CHA'NIT.. None, other than slu ce gates at Cherry Valley Emergency Spill-
way.

General Condition of Channel N/A

Rust or Sta~nin 3

* Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

Condition at Joints

U Drain holes

Channel

Loose 1HocK or rrees OverhanLing

Channel

a Condition of Discharge Channel t.

MR."
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11:LiIUL)IC £.L~i'J lU.0 I. L.T

PRQOAC1 Springf leld Reservoir 19%'M 12/16/78 & 6/8/78

PIIOJL(CT FLATLJU. CherryValley Damn ___Inpetinea

A4jCUNI)IMON -

OW!LET WOIILI - ;Iji WAY WEN APHWAC' __
* AND DIS3CHARGE CHNNELS

a. Approach Clanticl

* General Condition Good to excellent -clear of debris
and trees. 0

Loose. RuOck uvurkII*t '-r.' Clianiti None observed

Trees Uverhanging Channel None observed

Floor of' Approachi Channel Not observed -under water.-

b. Weir and Train~ing Walls

*Gcneral Conuitioji of' Concrete Good--Fair with flashboards in top of
weir(12/16/77)& 6" of water flowingoe

Blust or S3tainingi crest on 6/8/78.
None observed S

'ipullin., None Observed

Any Visibh lc ifrii None Observed

Any Seepage or Efft'loL'scunce None Observed

Drain Holes None Observed

* 0. Diectiarge Chinel

General Condition Clear of trees and debris

Loose R~uck Overhangii Channel None observed

Trees Overhanging Channel None Observed

Floor of channel, Good Condition

Othker Obstructions None observed

I.7



/ PERIODIC INSPECTION CH{ECK LIST

,'rfnhield Reservoir DATE_16 Dec. '77.8 Junl '7<

c-T fU~TU&, Cherry Valley Damn NAW in's pection Team .

DISCIk'LENE NA. ______

ARE~A EVALUALTED CONDIT ION

p DAm EMBANKMM2N - Cherry Valley Dam

Crest Elevation El. 379.5 -380.0±ml

Current Pool Elevation El. 373 ±on 12/16/78

Maximum Impoundment to Date Unknown _

Surace Cracks None Observed

Pavement Condition Poor-Deteriorated surface treatm'ent'

Movement or Settlement of Crest None ObservedP

Lateral Movement None Observed

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Concrete Good
Structures

Indications of Movement of Structural None Observed
Items on Slopes t

Trespassing on Slopes Burrow holes (woodchucks) on Dis slopes,'.-

Sloughing or Erosion of Slopes or None observed
Abutments

* 0
Rock Slope Protection -Riprap Failure INo failures observed .

Unusual Movement or Cracking at or None Observed
near Toes

Unusual Embanikment or Downstream Some' seepage at D/S toe at old streamb4 9
Seepage reported in past Inspection reports.

Piping or lbotIl Small bo0l1 beyond 6 inch drain pipe. --

foundation Drainige Features Unknown - Ree Dwg for 1939 Repairs

To( *-il One 6 inch drain pipe observed

Jn'itrtmeirattn Sv;ytom None

_ _ _ _ _ _ _ _ _ _ _ __7 7 *



ingf 1Vtd Reservovir rlATj. 12 Dec. 1977. 8 June 1978

2.ALUIHE L~udlow Pam Embankment- NA14 Inspection Team

AREA EVALUATED LY)NDITIONS

DM EMKMENT -Ludlow Dam 0

IL , Crest kVlevotion 319 t

Current PoolI L'.sion 373 t on 12/16/77

Maximu Impoundment to Date Unaknown

Surface Cracks None Observed

Pavement Condttion No Pavement

Movement or Settlement of Crest None Observed

Lateral Movement None Observed

-:Vertical Alignment Appears good

Horizontel Alignment Appears Good

UCondition at Abutment and *t Concrete Good
Structures

Indications of Movement of Structural None Observed
Items on Slopes

Trespassing on Slopes None Observed

Sloughing or Erosion of Slopes or None Observed
Abutaegvts

Rock Slope Protection - H1prap Failures None Observed

Un~usual Movement or Cracking at or None ObservedJ

nearToesWater boiling up through grate
Unusal mbanmen orIow'gtras o? abandoned catch basin on north side

'Jeepage 1o Route 21. Ground at Valley at toe
%Oq ofD/S slope and toe of north side of

Piping r BailRoute 21 road embankment, wet and soggy ~

Foundation Drainage Features

Toe TO')rnr UnknownV

"I'l lti5lttiilu Sy~dif- None

- . - - -. ~ _ _ _
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C ;; F , ",,I1 A i

* ~ ~ ~ ~ ~ kT J-4J~7i?':N~x.:.A CUALi E::GR.
Dis cF t-iA TER.S

t \9tC 4  ~ac~i , 1977 S

Re.: TInspectionl Damn I2-7-161-6
Soi~ngj (ietId VateA WoJIM

ud Cocv, Mal,

Cr 1  Ap.ii 30, 1976 an E 1 ierfrc% the Massachusetts Depai-t~.
~c Wo~-s nde a v~sva.-1 insnectlcn of t*- abcv d--;. Cur' records 4r.di-
t t o~>e~ o bC'J'Ldoj (Vatc. Ci;Y if this A., or~ito

rCO.'rCvo p2. -;se nc5 flt.fy this off'tcc.

Ti in -- to ;as r.e in wccdineiith the rrov'sxions of Chapter 253 c;'
....... r-c a' Laws as arzaic :' I~t.; Act) Chap.ter 705 Uof th-'

:7 C1 971 trant-ferrcA the sd tion of the so-called! "Dams Safe~ty ?!rcnrza--m-

ch r, s,. t s of tlh nspection irdicate tnat thi.-s dam is Safe; however, the
u*.c~I~~ oild tios were iiot d that rc.'hrc attertioa~: :

t t'Ll~c toI'ic appeauL. .to be -cii g(od (~(C

We call tiienc cor: "tions to you: attnnrtlon before they becorr seriou~s an~d
c enx.sm:to cor.-L:. )With ainy cor. cs:nn1ernce pl.ease.- inclclf, th- y-:,nber of
t. as 1k2J11..U'a>.

Jcmj. lannonr, P E

fh e En,-

J. Ifoc

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

.... ... . ... ...-....... .... ...



INSPE&CTION REPORT -. DANS edTD RESERVOIRS

9.'LOCATI01i;

C: .ty/TowrxLudlow 4 Cou'vity Ham dn -. Dam No.-7j61..

H ame of DamSprinfield Water Works - Ludlow Reservoir - Higher Brook Damn _

Mass. Rect,
Topo Sheet No. 15A *C.-nrdinate: NL438,500_- 1_34,0

Date
Inslpected by: Harold T. Shumway OnC April 30,1974 Last Inspection =2,7 -

FOUIER/S: A~sof.A j_3Q"q2

per:Aeso ,Rg fD ds Prey. insp. X Per. contact X~

City of Springfield Attn.:M4r.Brodrick,Supervising Engineer
* li3oard of Water Comm.,_City Hall,-Court Street. Springrfield. Maga.

Name 5 t. ai No, City/T-own State Tel. NI.

*Name St. 6C Vo. City/Town State Tel. 5:7

ThxSt. Ci Too. State Tel.Ni

CARTA4']i: (if any) e.g. superintemdernt, plant managar, appointed by
absIentee ov.rer, appointed b7 multi owners.

I* Mr. Edward Golden
Sapt. Ludlow Reservoir, 1149..Cents .3.tro. ~s

inme St. & 110. city/Town State Te.1.

L 1ATA:
No. of Fic- ures Token~ None *Ske'tches See dosoription of Dam.
Plans, UheraAtWater Den off ice -File No. 08-7 dated. 1907 and

others.

* DF.GREE OF EAZAflD: (if daun ~culd 2. c=.letely)*

1. Minor ~,Severe ____

* 2. N.oderate __- 4. risastrou3 X

Abnormal high water would flood both Ludlow High School and an
Ccr ,-ents: Elementa peallons, 2hi P r1- apacf ofbsnc~-

upper and lower - which hold another 31 million gallons.
."his ratin.g -ay cl~an~a in land v~so ch.angC3 (A'~tta-o developmient).



D'1 NO. 2-7-161-6
-2

E OWLETrS: OUTLET CONTROLS AN4D DRAWDOWN
In center of southwesterly or downstream basin -

No. 1 Location and Type:Granite stone gatehouse and intake well for a 36" and_____*_

Controls yes, TYPE: Gate valves and slide gates. a2"mi.

-Automatic M Ianual X .Operative YesL.X NoL_
ddTioa gtsdwtram. PlTus blow-off. Also gatesoup

Conmments: stream sluiceway etc., leading into basins from Reservoir aax-'
* filterse

No. 2 Location and Type: 150' :t south of catehousp. - gate well

*Controls yes, Type: Gate valve for 36" main.

Automatic *Manual X *Operative Yea X t No *.

COMnents:1111 ronfrols in Uooa worcinc nrtik-r p~r Mr_ tG.a1ieari _qjipt. Of-
Ludlow Reservoir

* No. 3 Location and Type:_______________________

- Controls ,Type:________________________
Automatic * Mnual *Operative Yes ,No .

* Comrments:

PP Drawdown present Yes X ,No .Operative Yea X N o.
Coxmientst See Ludlow Reservoir Overflow Spillway No. 2-7-161-6A.

UPTEMFC:Soe21 . , Depth W-ater at Dam12' to 15' .

Material: Turf X *Brush & Trees *Rock fill *Masonry, Wood__ --

Other Rock paved slope.

* Condition: 1. Good X * .Major Repairs_____

2. Minor Repairs 4 1. Urgent Rep airs.

- Comments:-This is for southwesterly embankment of southwestrly agi.
To pof embankment 40' wide with roadway along top. Other -

* embankments also well maintained and appear safe.

3.
DAM DOWNSTREAA FACE: Slope 8: 1 variable

Material: Tur~f X *Brush &Trees *Rock Fill *Masonry *Wood

Other

* Condition: 1. Good X .3. Major Repairs_____

2. ilinor Repairs 4,If Urgent Repairs_____

Comiments: See comRruent5 u %d(--r ~,~m 47 ab~ve On ,, nortberly~ eml-ainPkLt



DAItNO. 2-7-161-6

EvIRGENCY SPILLUIAY: Avaiable y~. Needed

Height Above Normal Watei: 41 to 5' t

Width 100 + Ft. Height 2 Ft. Material Earth

Condition: 1. Good X 3. Major Repairs_____

2. Minor Repairs_____ 4. Urgent Repairs____

*Coiwents:See also Cherry Valley Dam No. 2-7-161-6A.

-C)WATElR LEVEL AT Tfl.IE OF INSPECTION: 8 Ft. Above *Below X

Top Dam X F.L. Principal Spillway.-

Other.

Normal freeboard 4' to 8' Ft. varies with demand for water.

''SUMIkRY OF DEFICIENCIES NOTED:

* Growth (Trees and Brush) on Embankment Nonefon

Animal Burrows and Washouts None found

Damage to Slopes or Top of Damn None found

*Cracked or Damaged Masonry None found

Evidence of Seepage None found

- Evidence of Piping None found

* Leaks None found

Erosion None found9

* Trash and/or Debris Impeding Flow None found *-

- Clogged or Blocked Spillway None found

Other None found

LS

. .. . . . . . . W



' -DAb NO..,2-7-T1i1- -- 0

CTERALL CONDITION:

1. Safe X

2. Minor repairs needed__ _ __ _ _ __ _ _

3- Conditionally safe - major repairs needed___ _

4, Unsafe___ __ __

5, Reservoir impoundment no longer exists (explain)

Reconmmend removal from inspection list__________________

. vIARS AND RECOENDATIONS: (Fully Explain) iix[j
" The embankment slopes separating the main reservoir from the upper .. '--."

. basin, the embankment between the upper and lower basins, and the
southerly embankment at the lower end of the Lower basin, which is

1 the main dam enankment, are all in good condition and appear safe. I
The stone paving appears stable, and the earthen slopes are well
turfed and mowed over.

' dAll gate controls, while old, are well maintained and in working
order.

This entire installation appears to be well maintained and in ai satisfactory condition.
- See also Dam Inspection Report for Cherry Valley Dam No. 2-7-161-6A.

HTS/bk
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:./T~ Ludlow L"inty kaupe Da. 6 __

ase of Dam Mass.iisl Wae Wrk, Ludl.ow Reservoir Damn

.-Topo Sheet No A Coorclinateza: N 438,500 E 347,20 0 .

Date
Inspeoted by; . 9. Sails, P.E. On Feb. 2 74 1974., L' InspectiorAu. 1O.0

.' OUWr/IS: As of 1972

.-per: Assessors X? , og.atf Deeds , 1rev, Tnsp-, Pe. Contact_ x *

City of Springfield Attn: Mr. Erodrick, Supervising Engineer
iBoard of Water Comrissionir.Cty'_Hall Court Street Springfield. Maggs.

N~ame st. C No9  City/tnown State Tel. Not .

0 fame St., 6C NO. ~i7T at Tl o

.3.-
Name St. C4 No-~ fw State T21- H2.

-CARLTA:al: (if any) e..g, superintendent, plant managar, appointed by
U absentee owner, appointed by multi o~wners.

-Mr. Edward Golden
Supt. Ludlow Reservoir 19CetrStreet LmdloxO Mass.

Name St. 0;. No, CA ty/To~m SItate Tel, No.

~? DTA:See Files at Water Dept. Office
MTiNo. of Pitures Taken None - Sketchab See dtscrtiLoraof Damn

P~lans, Where at Water Dpt.'_6rc File kio-. U-7_Dated 1jO7aad others

DEORM~ OF HA.ZIUD: (itf damn should fail corpletly)* 9

1. Mir.. 3,, Severe_____

2. Molderate _ __4. Disustrous X-0

uents: Abnorui.al hijh water would flood Ludlow High School axkd a G~ram3mar Schoo bing ~
=t ajacent bt ae built on filled tround where Pond used to be.

*T~'his ratitng ;.y changs-o ". and usa r-hanSt. (futur', development),

- ww - 4



urLErs. oUTLET CONTHOIL i..ND Da~t.WDOWJN

Locaionand ype Incenter of' southwesterly or downstream basin -Granitp

tao 1 ocaionandTyp: stone gatehouse and intake well for a 36"1 & a all1 3841,
Controls ~ feu TPE: Gti jay.AQ.~de gates

Automatic .Manual X Operative Ys X No

Comments: Additional pates downstream. Plus blow off
Also Lates on upstream sluiceway etc. leadng into basin from Reservoir

No. 2 Location and Type: and filters. ______________

Controls ,Type. _________

Automatic _ . Manual___ Operative Yes No .

Comments s

11. 3 Location and Type:__--, _______

* Conltrols- , Type:_______________ _________

Automatic. . Iranual *Operative Ye , No.-

* Drawdown present Yes X No . Operat-. ;'i Yes X, No _
Comment: Seo Ludlow Reservoir Overflow Spillway

PAM4 UPSTRW4 PACM Slope 231 Dot~ h Water at Dam 12 -151

IMterial; Turf *Brush Tree3 Rocxk f ill 0 ivaonry .Wood 0....

Qther Rock cover on slope____________

Conditions 1. Good X 3. Majcr Repairs

2. Minor Repairs- _ * 4. Urgent Repj-.ra_____

Coumentg; This is for southwesterly embankment of southwesterl basin top of

embankmrent 40' Wide wihRadway _________________

DAM POWNSTREAAS FACE; SlopeItoukL8:

Material-, Turf X Brush &c Trees R Jock Fill * .onr y-. Woo..

Co~.:.2n 1 ood x 3- Major Repairs .

T'. ~ '1 ~ > Vr a nt ]Rr-r



- D~"I No.j 2-7-161-6

EME~TRGENCY SPLLUJAY. Available Yes *Needed No *

HegtAoeNormal Wat.er 4 to 5 Ft,

Width 100± Ft. Height Pt. Material Earth.

U Condition: I. Good X 3. Major Repairs_ ___

2. Minor Repairs _ ,~ i Urgent Repairs____

Comments: See also Cherry Valley Damn No. 2-7-161-6A

SWAIRJ LEVEL AT TI14E OF INSPECTION; 8 Ft. Above *Below x

Top D~am IFL. Principal Spillway* ~

Other

Normjal Freeboard 4 to 8 F't. Varies with demand for water

51WSM4RY OF DEFICIENCIES NOTED;

Growth (Trees and Brush) on Embankment None

* Animal Burrows and Washouts None found

P am;. to Slopes or Top of Damn None seen

Craoced or Damaged Masonry _ None

Wvidence of Seepage None observed

Syidence of PipinA None observed

Lesko None observed

o1.on None observed

Trash and/or Debris Impeding Flow None

Cl.ogged or Blocked SplwyNone

Other.



OVkERALL COIJDI~iOII:

2. Minor repairs needed__________________________

3. Conditionally safe -major repairs needed ___

3 4. Unsafe

5. Reservoir Impoundment no longer exists (explain)

Reommend removal from inspection libt ____

R!14AMR1 AND RECOW4ENTIONS: (Fully Excplain)

- This Is tho dal; arid intake works for the Ludlow Reservoir of the Springfield Water9
*Works which blocks off the flow of Higher Brook and closes off the low area on the
* southwesterly corner of the reservoir. Here also, Incorporated into this damn are

the storage btisins for the water which has passed through the sand filters and the
Intake well arid gatvthous;e for the water mains leading to the distributors system.

BThe various emibankmients making up the basins ari-a icne darn, while very old, are In
satisfactory condition. The rock cover on all waterside slopes was generally in :*:-
good shape with nn even surface and few displaced stones. All turfed areas were *~~

nmowed and otherwise well taken care of. The gatehouse and other masonry work was
in good shape. The valves In the gatehouse were very old and the operating hand
stand was of a type which we had not seen before and which was apparently mauac-Itured around 1900 or earlier These valves are all In operating condition and are
backed up by stop logs on the gate well and additional gates and controls on the
outlet water imains and by g~ates and controls on the upstream basins.

This entire Installation appeared to be well maintained and In satisfactory conditit

L

AD AD.
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I~L I________ T _T

Date Ftbrii-ry ',1971, )'/ion__Ludlow0 Q

Name of Daribpringl'ield Water Works Ludlow :
Reservoir Dam

Seje also Ludlow ki.rvuir Overcflow !Apiilway "Che~rry Valley Dami" Ngo. 2-7-161-6A

*1. ~ Hect.
Location; Topo Sheet No. 15A Coordinates H 43,0 E 347, 200

* Provide 13j" x iIt in clear copy of topo n.ap with locat4" f
Dam clearly indicated.

- About 100 to 60U' nkortherly of Center Street "Route 211" (Beichertown Road)

about 2' udiles easterly fromL Ludlow Center

* Yeair built around 1877 Year/9 of subsequent repairs 1iNK

Purpose of Dam; Water Supply x Recreational ______

Flood Control _______Irrigation _______Other_______

See Note below

Drainage Area; 10.8 sq. Re.acres.
Type: City, Bus. & Ind. _ __Dense Res. _ Suburban - Rurga,Fann

Voo'4 A Scrub Land 90LL Slope: Steepj 5% ed. 35 Slight ~::
In addition Water is fed into Reservoir from Jabish brook Watershed (9k- Sq. Miles Area)

throughi Jabish - Broad Brook Canial.
7 lormal Ponding Area: Acres; Ave. Depth 12 - 151

Impoundment; '- gals.; 592.5 acre ft.

Silted in: Yes X No A____ipprox. Amount Storage Area 10%

No. and type of dwellinLgs located adjacent to pond or reservoir -Supt's. home only

toe. ammer homeu etc. Su~ re~ittt.iiccs uvLir look Reservoir. . -

LiiMens-nis XV kJ11.Lengthi /,)UIax. Hel [ht 18' to 251'2

Freeboard 4 to 8' Varies

- --- 7 -- Ir -7 -- *---*--- 0-

. . . . .



V1, rfl A Conc. t-laiorry .at-ne j.Asonry 0

Tim.bpr _____ Rockfill ______Other_______

Dam Tyrpe: Gravity X_ Stra i.L,L X __Curved, Arched - ~ Other .

Overflow _____Non-overflow S

Series of settlingL basins - See 14ote PEzlow

9.
A. Description of present land usage downstream of dam:

85 j rural; 15.. urban0

B. Is there a storage area or flood plain downstream of dam which
could acconmmod ate the impoundment In the event of a complete
dam failure? Yes 1 No _____

JMC. Character Downstream Valley: Narrow _____Uide I Developed Partf'g
Rural 85A Urban 15%

- 10.

Risk to life and ,)~erty in event of complete failure.

ho. of po' ople 20 -30 If flood reached school during session

No. of ho,'mes 4 -5

No. of businesses None 0

No. of industries NIone l'yPe _______________

No.. atilities 4 Type Quabbin Chicocee Aqueduct .-

Springfield Water Mains

Railroads None Electric and Telephone Lines 9. -

Other dams Hlarris Ponuj Dam #2-7-161-9 Small Ponds at Ludlow Gun Club an(-*
around Ludlow High School Con~plex.

Other Ludlow Iligh School and a Grarmar School being constructed adjacen -.- -:
Route 21 and after Townways.

Attach Sketch of dam to 1rnis form showing section and plan on Bi x1 shet

* RCSvk/rt Note: TFops; of evibnnknient here are higher than the en-bankment of the
fLttachments Gtierry Vt'l Iey Utni h2-7-161-6A.

* Locus Plan
Ske tche-s

IA
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Waoird of Wat*, Comadelowe-
- City Hall ,.-.. Ui~A

,. .. M lap.tim - Dms #2-7-261-"

Xadad~w Assamawaz Ovwf~3pU SW__q

_Ca Vebsiaaq 27& 15flhas ang e tsfr the M~assachusetts Dapatawit
of ftWlo Wr~w lD! te tbo ibahe4j owned by tq "Old-

-t - h Impeatlon W4 s -Is' accordanee with C3b.Ptr 253 of the IHse
chuset- Omw- Law as. .t UI Qv 7- 41k~.

pwtlaspM. spowAAM fL thu 4de darn-_ 4 Sfe hwee

* ~~~~~vm SU U w~~a m&uw~~ a .mtu*el. NO,.
lowe .~~tw &lovae* At the O~ ~t a UP*o . ..

L ~movgputise buias rViN611i1, =0 aal Ot

. t SeepmAgo upparwantl~y of oI* 9%ondMZt5, was *==WTim.
*~09t Ib 4dmmn,, am tee. US d3014 be U -I 7j W~tdnd for AV dhmR* of oomati~m aAl tirne &WV-
* ~ ~ ~ ~ I4 .aU . - aaW~uuuaI4 be $*a#

1.11 roWISI,1I the past$ damage bas occurred t*IIoug Cete of
vrfauA3m# a piobla. sh~arod by 3IuiI& omm of dima. ProtecUve teoag~
ehmUd be murnadeid W.ore aam verlaue daige aq occur,

We PdlU tiUse o aion to yuur tnanO new, btrq they becam
serious and ZIOO ua4Nmm4v to correct.



6

t-ddkr/own Ludlow __ County_ Hampden Darn No. 2-7-161-6&

aNane of Dam Ludlow Reservoir Overflow-Spiliway ("Cherry Valley Dam")
blass, Rect,

Topo Sheet No. 15A *Coordin.atec;: N -A.800 ,E 35200

Date
Inspected by: R- C. Sails, P.E. OnFeb. 27, 197 Last Ins~pection August 19.70

- See Also Ludlow Reservoir Dam-No. 2-7-161-6 S

2, Ol7IH/S: AS of__ 2972 ___ -

-per: Assessors X Peg. of Deeds ,Prev, Inspa , Per. Contact_ I.

City of Springfield Attn. N1r. Brodrick, Supervising Engineer
l.Board ofWater Commxissioners,_City Hal Court Street, Springfield. M4as

Name St. 0- No, iyiw State Tel.No

Nam St k City/Town State Te.No.

* Name St. cc No, Tel4cSat n 6

ci~~T~z~i;(if any) e~g superintendcrit, plant man~ager, appointed by
babsentee owner, appointed by multi. owners;

Mr" Edward Golden, Supt. Ludlow Reservoi, 1149 Center St.e Ludlow. Mass.

Name St, oNo, city/Tw tt Tel* NO.

See Files in Water Dept.
DT.No. of Pictures Taken Office ,SketchoMi See description of Dam:

Plans, U~here See Plans in Water Dept. Office -File No. 02-8
dated 1877, 03-8 dated 1877t 09-7 dated 1910, & 18-9 dated 1938

-FDEGRESE OF HAZJLRD:. (if dam rhould fail conpleteiy)*

1. Minor 3. Severe__

f2. Moderate x 4 Disastrous_______

Coummentz,: With increast-d buildinty around and belowA,~jp Pond QeE~ree of hazard
* would be severe.

-- *Thi,3 rating may change as land use changes (future development),

_ - ~ w __ ___7



DAM NO. 2-7-161-6A

OUILTS: OUTLT CON frRUL j.14) DLAAJI)OVTN 0
At west end of dam riasonry dropwall spillway 52' effective

- No. I Location and Tp,e; width, e.161 highdrops 10-12' then by chute to Broad Bropk
Tor otal fall 321t

Controls Yes , TYPL"!:_ ovjipn fo bfcLaa.-

Autow-atic ___. ~irual__ Opzratv% ,. Yc:-.J, No-

,- :""Conmento:

No. 2 Location ard 11 -pe:In drqpwal 41 Wide -sluiceway uneeriedheight
I say 10 to 12'

ControlsYes_, L'rvpe:.Slide _ates with stop log on top section _ 0

Automat-._ Manua. 0I :.rat:'f: yez X -No

Cotmments : oratesper Water Department Personnel

No. 3 Location and Tpa: .0

Controls .. , Type: "_"_.."

Automatic-_ i-.a'.a Operative Yca_ , o .

Coiments: ___-

Drawdown present YesX, No * Operative YesX_, No .
Comments: See Item 2 Above -..._-'._-."

,.9 DAN4 UPSTREAM FACE: Slope 2:1 , Dent:. 'Water at Dam 31' - .

Material: Turf Brush T rees___ . R'ath fill X Masonry .Wood.

Other Stone on upstream slope .

Condition: 1. Good . 3, Ma.or Repai ra ____-_-

2, Minor Repairs X I, Urgeint Repairs_________

Comments: Portion visible general good condition. Brush cut previously is
fS

. beginning to grow again on slopes & top.. .__-__.....

DAM DOJNS7RE i, FC2: 51 op_

Material: Turf , o.h T'_-.1aonry . .Wood

Other Rock cover on slope. Toe fill of rock. Some brush

Condition; 1. Guod "5 "-Ajolr Rpairs ,

2. 111nor Rcpai-;___ X 4. TUrgnt Repairs 0

Comments:Songe __seep .a1Q ' ly noI.l condition r.ost of slope had been

cleared of txrush a year or so ago but along bottom of slope an,-*. .0. to.
._ 7 .< . .... . - _- ._ T . . . 7. w.- - - " - S

.. ...... ........ -:........ ........
.. i -s-- 's-a- ::;;::'::;': -.--- '. '. -".': . 'U. . .,:.:::-' :: : . . .-L: : L:.; :; :.: .:.:: -2[ _ .



DL,,1NO._2-7-161-0A
-3-

OIRGalCy 61-LLIJAY: Available Yes *Needed lic

I Height Above Normal ',late r -5Ft. -

Width_____ Pt Height Pt. Material.

*Condition: 1. Good X 3. Major Repairs

* 2. Mlinor Repairs . .Urgent Repairs

Commxents: High water would back up broad brook Canal and overflow into branch

Broad 1Prook about 00' from Reservir,

00. WATLR LEVEL AT T~i'L OP INSPECTION: 6 Ft. Above-* Below_ ___

Top Dam x F.L. Principal Spillway____________

* Other*

* - Normal Freeboard 5 Ft. - --

SUMAARY OF DEFICIENCIES NOTED):

* Growth (Trees and Brush) on Emnbankment See Items 7 & 8

*Animal Burrows and Washouts None found

Damage to Slopes or Top of Dam None

* Cracked or Damaged Masonry, No significant damage noted.

* Evidence of Seepage Seepage a long the toe apparently a long staning and normal
condition.

Evidence of Piping_ None found

LeaksNone found

* Erosion Minor, winter dwruage being repaired at time of inspection,

*Trash and/or Debris Impeding Flow None

Clogged or Blocked Spillway None

Other



2A N.-7-161 -('A -

2-r

OVERALL CONDITION:

1. Safe___________

2. Minor repairs needed X

3. Conditionally safe -major repairs needed_____________

4. Unsafe_____________

- 5. Reservoir impoundment no longer exists (explain)

Recom~mend removal from inspection list______ ________

REMANRCS AND RECO*0M.LTINS-: (Fully Rk-plain)

This is an old earth embaukn.ent dam. first built around 1877 which received extensive
*repairs and remodeling in 1910 and after the 1938 flood. It now is only an auxiliary
*water soiu'co for the Springfield Water Departiuent.

-The embankai~ent portion of the dail, has L.enerally good Crade and alignn~ent. Much of
the brush on the slopes which tile County Eniineer conutented on in his 1970 Inspection --

K Report has been cut but new brush is sprouting from. thle old root systems and at some -

* places along the lower downstreama slope and toe quite heavy patches of brush remain.
Be cause of the rock surface the establishment of a mowable turf on there elopes would
be expensive and difficult.

Seepage was occurring along the toe and just beyond and from the presence of bull
rushes and similar growth this is apparently a normal and long standing condition.
No area of concentrated flow was found.

The iasonry overflow spillway appeared to be in satisfactory condition. Water was
flowing over the flashboards oil the crest. The gate structure appeared to be in fair
condition although thle woo'ien access platform allowing access to the gate operating
L-echanism was somewhat dilapidated. Water De-partment Personnel inforn-ed us that tile
rate waL; in operatint,' condition.

Access to this iruiLaliaLica Js rclativtely easy yet tile area is secluded. Damage has
occurc] hLre in the pait anid It it jios.Able that iiore serious and danLgerous acts of
vandalism coul.d roe:;uIt ini b ldockagt, of' the spilwaty causing an overtopping if
undetectLed.

:-3/ia /rt



DISTRICT 2

Submnitted by R. C. Sails, P.E. Dam No. 2-7-161-6A

Date February 27, 11974 di/town Ludlow

Name of Dam Ludlow Reservoir*1 Overflow spillway (Cherry Valley Darn) S

. See also Ludlow Reservoir Dam No. 2-7-161-6

-, 1~-. Mass. Reot.
Location: Topo Sheet No. 15A Coordinates N 440P800 E 352,000

LProvide 8211 x 11"1 in clear copy of topo map with location of
Darn clearly indicated.

8 -9001 north of Route 21, _Center Street near intersection of Alden Street

- access via private dirt road 250 west of Alden Street.

a Spillway enlarged 1910

Year built around 1877 Year/s of subsequent repairs Repairs 1938

~. Purpose of Dam: Water Supply x Recreational_______

Flood Control _______Irrigation _______Other_______

4,, See Note Below
Drainage Area: 10.8 sq. mi. __________acres.

Type:. City, Bus. & Ind. - Dense Res. - Suburban Rural,Farm 15%

1Wood & Scrub Land 85% Slope: Steep M ed. 60% Slight 20

. addition -UWter is fed into pond from Jabish Brook Watershed (9J Sq. Miles in area)
throughi Jabisli - kiroad Birookc Gafal.

Normal Ponding iArea: 39 Acres; Ave. Depth 12 to 15 feet

impoundment: 193 Million gals.; 592.5 acre ft.

Silted in: Yes X No _____Approx. Amount Storage Area 10

No. and type of dwellings located adjacent to pond or reservoir__________

i.e. suruner homes etc. Supt. home only -Some residences overlook.9
reservoir

*7.
Dimensions of Dam: Length 1400' Miax. Height 31~

Freeboard 71±
Slopes: Upstream Face 201

Downstream Face 2rto 1 with 10' wide berms

Width across top 25'

. . . . . .. . . . .'



- -2-

Dar' No. 2-'1-161-6CA 0 0

Claaisification of Damn by Material:

Earth XConc. M~asonry ______Stone liasonry _____

Timber _____ Rockfill ______Other .1!
Masonry Spillway adCorewall .

Dam Type: Gravity X Straight x Curved, Arched ____Other - .

U ~Overflow _____Non-overflow

A. Description of present land usage downstream of dam:

-100 13 rural; urban

B. Is there a storage area or flood plain downstream of dam which
could accommodate the impoundment in the event of a complete
dam failure? Yes _ ____NO I

C. Character Downstream Valley: Narrow _ ___Wide X Developed Partially..

Rural 10O Urban____

10.

* Risk to life and property in event of complete failure.

No. of people 3-4

No. of homes -3 -4around Allden Pond

No. of businesses Nione

No. of industries None VYPA __________________

No. of utilities Type Water -Electric and Telephone Lines

Railroads None

Other dams Alden Pond D=.u No. 2-161-40

Other 11oute 21 -Bricytu ovt-~r iroad brook

*Attach Sketch of damn to thiu formn showin-7 section and plan on 81- x 11"1 sheet.

RCS/vk/rt
Attachments

Locus Plan
Sketches

. . .. .
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F0-79

__________Ludlo County_ Hampden .. Dan No. -716-6--

I.Nas~ of DamnSrnfed~ae Jrs ulwRsrorDn

Topo Sheet No0  L. C ~ at3 3,E47# 2 0 0

Da tui

Inspected by:R.C. Sals, P.. On_ Feb. F7_1974. Last Inspection Aug. 1970-

O~j-ja S: of 1972

pert AssessorsB .. of Deeds , Frew, Tn,-0  , Por. Contact_ :

_ City of Springfield Attn: .r rodrick, Supervising -"-eer

jboard of Water Conrissioners Ciy Ball Court Street- Springfield, Mags. ~
Nam St. cc No. C0ty0own State Tel. No-

....

[ e Assesor & No CoofDes ty. /Tw Snp P tat Te.o

Name St. jg No, .

c -kjTA" "- (if any) e.g, superintendent, plant manager, appointed by

absentee ownerl appointed by multi. owners,
Mr. Edward Golden
Supt. Ludlow Reservoir 11A9 Center Street Ludo., Mass.

N=ame St. c No. City/Txin State Tell No.

SDAMTA: See Files at Water Dept. Office

" No. of Piotures Taken None , Sketchea See description of Darm

Plans, UJhere at Wate- -Pt. e.ho. 08-7ieated1 0c an0L.d others

DEGREE OF HAZJID: (if damn should fall eanphtely)*

1. Minor 03, Severe__ ___

... - .... . .. .. . . ... . ,.. -. * '
L t2. Moderate ___.4-. Disastrous x

ComentE,: Abnorsial hith water would flood Ludlow High School anid a Graz-mar.Schol -baing
TVaTtTdaint bth are tbuil on filled 1,rchuid where Pond used to be.

*" This ratin. tay chan~&t a3 land usc cb3 .#;tu (future development)

- -- .-

...... .......-....... .. ... .. . ...........--........ -:..."..... . . ....--.. . .. .. . ,, ., .

. . . .. . .. . . - . . . . ° -, . • . , , . . , , , - . . ..- • . ,. . . . , * % ,.. " . ., - .

. . . . .*."-..-. , ." " .".".-'.- .-."- .?.**.."-*-* "-.- .'*-.-" .'... *- .,.,*,-"-. •-..* . • ...- .- .-,.-".•• "- -.- .,-. -. -. - , -,.-. ,. -.... .- ,....



XrS-. OUTLET CAIJIktOI, ijN) ILLWOUN

~ zJ* 1Location and Type: In ctenter of bouthwusttxl~y or downstreamr basin - Granito
* stone gatehouse and Int..ke well for 4± 36"1 & a 2411 main,

Controls Y(. T IYPE~: Gutte valve ani, jd gates

Automatic . I'anual- . Operative Y(--" , No-_

Comns diinlLtsdwitem lsblow off j
Also ates on upstream sluiceway M . ha"dixg into basin fo eevi

No, 2 Location and Tyvpe.__axnd filters. _______________

Controls ,Type:____. -

Automatic . lanual )pe'rativtt Yes_ No

Couxuentel __________________

H o. 3Location and Type: ______

Controls____ Type.,______________________

* Automatic M kanual *Operative Yes ,No ..

Coumments:________________________

SDrawdown present Ye X No *Operative Yea X No

Coments: See Ludlow Reservoir Ove~rflow Spillway

SDA) UPSTPAM FACE: Slope 2%1 ,Pp !.ater at Dam 12 -151

M katerial: Turf *Bruch Tree3___ * Rockz fil . asonwry ___Wood .

Other Rock cover on slope 0

Conition: 1,. Good X 3. Haj~r Repairs_____

2. Minor Repairs ____* '.Urgent Repairs_____
Conwzts; This is for southwesterly em~bankm~ent of soutserl bsintoof

eu-bankrent 401 Wide with Roaway

DA14 DOWNSTiIEAA4 FACE: Slop~e Roughly 8:10

Material: Turf X B r,. Woorek.Rc~Fll *k:sn~y *40

Si I. Other

C',rvlti---n: . Good -. *T 3. Major Repairs -7-0

2. ,tixo! A'ev.i ,r8 Urg~ent PVep.'. re____

IT



S2-7-161-6

V •',.- - ,

24ERG&CY il'ILLU4LY; Available YUs , Needed No *

Height Above Normal atert _ 4 5 Fot.

Width 1004 Pt. Height 2 Ft. Material Earth

i Condition: 1. G'xod X . 3. Major Repairs_ ______

2. Minor Repairs 4 . Urgent Repairs_______

Co-z-entas See also Cherry Valley Dtw No. -- 161.6A

• • .- *. .-.

WATER LEVEL AT TIEi OP INSPECTION; B Ft, Above .2elow z

Top Dam x F.L. Principal Spillway o

• "" -'- Otherr"-"."_""-""

.. Normal Freeboard 4 to 8 Ft. Varies with dviund for water

SUHK,4A Y O DEFIClENCIES NOTED:

Growth (Trees and Brush) on ftnbankment None. .

Animal Burrows and Waahouts None found

Damage to Slopes or Top of Dam None seen

Cracked or Damaged Masonry None

S Widence of Seepage None observed

" Fvidence of Piping None observed

Leaks None observed
*- ErosionNone observed .

Trash and/or rs Impeding Flow None

. Clogged or Blocked Spillway one_

Other

-'° o-. 4....,.i I :7'°. ",-



D~)OVERALL CONDITION:

1 . Safe ! -____ ___

2. Minor repairs needed_________________________

* * 5. Conditionally safe - major repairs needed________ -~.-

* 11db Unsafe_____________

5.Reservoir impoundment no longer exists (explain)

* . ~Reounmend removal from inspection list _______________

* REMAMMK AN~D REC0ZtF74D~TIONS: (Fully L%-<plain)

This is the daxi± and intake works for the Ludlow Reservoir of the Springfield Water
Works which blocks off the flow of Higner Brook and closes off the low area on the

* . southwesterly corner of' the reservoir. Hero also, incorporated into this dam are
the storage basins for the water which has passed through the sand filters and the-
Intake well and gatehouse for the water mains leading to the distributors system*

The various embankments making up the basins and the dan, while very old, are in
satisfactory condition. The rock cover on all waterside slopes was generally in

-. **. good shape with an even surface and few displaced stones. All turfed areas were
mowed and otherwise well taken care of. The gatehouse and other masonry work was
in good shape. The valves in the gatehlouse were very old and the operating hand :K
stand was of a type which we had not aeon before and which was apparently maznfac- *

11 tured around 1900 or earlier. These valves are all in operating condition and ar*
backed up by stop logs on the gate well and additional gates and controls on the
outlet water mains and by gates and controls on the upstream basins.

* This entire installation appeared to be well maintained and in satisfactory conditic"

Li3Jqr

>-_> ww
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" DIS I r"T 2

Submnitted by JA- C. '-E Dar, N'o. 2-7161-6

Date Februury 27, 1974 WJ own Ludlow

Name of DarniSprinafield Uater Works Ludlow .
Reservoir Dam - -, ,

'See also Ludlow Reservoir Overflow Spillway "Cherry Valley Dami, No. 2-7-161-6A,

tias. Rect.
Locations Topo Sheet No. 15A Coordinates N 438,500 E 347200.

Provide Bk" x 11" in clear copy of topo r.ap with location of
Dam clearly indicated.

About 100 to 6001 northerly of Center Street "Route 21" (Belchertown Road)

about 2i miles easterly from Ludlow Center

Year built around 1877 Year/s of subsequent repairs UNK .

Purpose of Dam: Water Supply x Recreational -.-_-'__.'

Flood Control Irrigation Other .--__,____..

See Note Below

Drainage Area: 10.8 sq. mi. acres.

Types City, Bus. & Ind. Dense Res. Suburban Rural, ,am I

Wood & Scrub Land 90 Slopez Steepj _ Ied. 25 Slight a

In addition Water is fed into Reservoir from Jabish Brook V atersbed (9j Sq. WiU*. 4re.a)
L through Jabish - Broad Brook Canal.

Normal Ponding Areas -91 Acres; Ave. Depth 12 - 151

Impoundments 191 gala.; 292.5 acre ft.

Silted in: Yea X No -. Approx. Amownt Storage Area 10%1.

" 6. . . .- _

No. and type of dwellin~ located adjacent to pond or reservoir Supt's. hose.only
i.e. aumer homeu etc. ;ouue resideijces over look Reservoir. ,

Dimensions of V:.,,r: Length ___Oq _ iax. Height 18' to 25'-1

Freeboar" 4 to 81 Varies
'lope, Upst, -r Face 'Mg -- Ta 7 .vr

.............. ..............a. .- baakment
• -~~~~... . .. ....- ,. . . -- _.**. . . , ,'"_ ----- ..-

,t " .'-..'._'.-_... .. . . .... . .. " '....... . .,,.'.. . . ..- .', , .• .' ". . . ", " . ' ' '". , ".." "

" " .. "' " ""*" ". .".' ,'.. ... :.- .. ? . .@ . . ' ' '.[': :



Earth A~ Cone. tMasorivy t_____~ iae h.sory _____

Tim~ber _____Rockfill ______Other ______

Damn Type: Gravity I Straight x Curved, Arched - Other__

7Sgrieg of settlng basins - See Note Below

* A. Description of' present land usage downstream of damn:

Srural; 1 j urban0

B. Is there a storage area or flood plain downstream of darn which
could accommnodate the impoundment In the event of a complete
damn failure? Yes x No _____

C. Character Downstream Valley: Narrow _____lide 1 Developed Part~-

Rural 8j Urban J~

10.
Risk to life and property in event of complete failure.

No. of people 20 -30 If flood reached school during session

mNo. of homes 4-5
No. of businessse' None

No. of industries b~one Dypp ________________

rNo. of utilities 4 Type Quabbin Chicopee Aqueduct
Springfield Water Mains

Railroads None Electric and Telephone Lines

Other daff. fl. cris Pond Dam #2-7-161-9 Small Ponda at Ludlow Gun Club ar.L.
around Ludlow Hligh School CoiLpiex.

Other Ludlow High School and a Grawmar School being constructed adjace3 -

-* I- Route 4., and after Townways.

Attach Sketch of dar this form showing section and plan on k"x 11"1 shee.L

RCS/v /rtNote: Top.-, of enipnkirent here are higher than the etibankinent of the
Lttaciments Cherry Val i, m xi ,2-7-161-6A.

Locus~ F'1er
Sketohkes
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(.im fononre lly of 4fasaxhi ttu *. (ffut af t.

, v .t n ca.-.t.Jr.'it

-. , "" Stephen A. Moynahan,.....'i
S-" A "  Chairman

AL

August 19, 1970

Springfield Water Works
City Hall
Springfield, Massachusetts

- Gentlemen:

° -.

In accordance with the provisions of Chapter 253, Section 45, et seq. of
the General Laws, Tercentenary Edition, relative to the inspection, con-
dition and safety of the darns in Hampden County, you are hereby advised
that your dam located off of Route 21 in Ludlow and forming Ludlow Reser-
voir has been recently inspected by our engineer, and your attention is 0
called to the following conditions noted and the recommendations made by
him.

"The embankment of this dam is in need of maintenance and atten-
tion. All of the brush growth on the embankment should be cut down.
Brush growth on the sloping surface -toward the reservoir as well as on
the downstream toe area of the dam is becoming very thick. In fact,
brush was so thick in certain areas of the embankment that a proper
inspection of the darn could not be made. The dam embankment should

* be maintained properly and a good turf cover developed on all surfaces S
of the embankment.

Normal seepage was noted at the toe area, particularly in the deep
section at the old brook location.

* S
Spillway concrete and stone masonry was o.k. Some erosion was
observed but the erosion is not bad. Normal flashboards were on
the crest and water level w.s about one-half way up on the flash-
boards. The stone masonry of the gate structure was o. k. and some
leakage, as observed previously, was taking place thru the joints of
the stone masonry. This was not dangerous as existing.

- - - -- w-w w
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The spillway chute and channel downstream of the spillway proper
were observed to be in good condition.

In the opinion of the undersigned, the dam is safe; however, it
should be better maintained, particularly as to the removal of 0
brush growth and development of a good turf cover on the em-
bankmnent."

The recommendations of the County Hydraulic Engineer should be
followed and the dam should be properly maintained.

Anyfurther information concerning this matter which you may desire
will be furnished upon request,

Very truly yours, . ,

BOARD OF COUNTY COMMISSIONERS
,?i ,~~..- ,- - .-

b •- .S.:.

• .. S '

* S

w - - -. -..--. °,

. .. . ...'_



E0RCL H M DOJNNELL 5 6
PHILIP WV SHERIDAN

.I DWARD J BAYON

CIVILSANITARY AND ELECTRICAL ENGINEERING

INVESTIGATIONS, REPORTS.PLANS AND SPECIFICATIONS .

SUPERVISION OF CONSTRUCTION AND OPERATION 9-

.... UIVJ t9OASULTING ENGINEERS__________

SOWERS AND PEQUOT STREETS

HOLYOKE, MASSACHUSETTS
TEL.JEFFERSON 3-3991

CD Ludlow

August 18, 1970
D 0

The Honorable the Board of County Commissioners
52 State Street
Springfield, Massachusetts

Gentlemen: P

All of the dams located within the Town of Ludlow have been inspected
at least once during the year 1970. The following is a report on the
general condition noted at each of the dams in Ludlow. ..

A. Ludlow Mfg. Associates Dam (Red Bridge-now Western Mass. Elec.)

The earth embankment was noted to be in reasonably good condition.
Brush growth is beginning to develop again, particularly on the down-

stream slope, and, if the brush is not removed by the time of the next P _

inspection, the owner should be advised to cut all brush growth and to
develop a good turf cover over the entire embankment.

The erosion on the downstream slope of the embankment at the spill-

way left abutment wall was no worse than observed in previous years. p

The erosion is the result of foot traffic. A protective fence has been

. constructed parallel to the left abutment wall and the eroded area is
parallel to and just adjacent to the fence. The surface of the slope of

the embankment on the water side is satisfactory. The settled stone

paving shows no further evidence of any movement. .

The toe area was in good condition. The toe was dry. The rock fill

* portion of the toe was o. k.

- The stone masonry of the spillway was noted to be in good condition.
The joints of the stone masonry were satisfactory. The abutment

masonry was o. k.
- - w w W W W ,W _oS

S....:=..... ..-. :: .::..:.. .. .:.Y ::°-::: -: : _- :: -i :.:.. : . ::::::::::
. . . . . . . . . . .. . . . . . .. . .



TIGIJE I

I*OND CONSULTINO ENGINEE RS

being taken from the pond with a plastic hose. This, together with
seepage thru the stone masonry section of the spillway may be the
reason for the amount of water in storage being so low. It would
appear that the owner has attempted to control seepage thru the dry
stone masonry section of the dam by placing gravel on the upstream
face.

* The spillway was observed to be in satisfactory condition. The dam
,- embankment itself is rather dilapidated but is serviceable. The toe

area was observed to be dry and the brook bed immediately down-
stream from the spillway was also dry.

The small stone filled side spillways along the left shore of the pond
area were in satisfactory and functional condition.

Though the dam is somewhat dilapidated and receives little attention
or maintenance, it is the opinion of the undersigned that it is safe.

F. Springfield Water Works Dam

The embankment of this dam is in need of maintenance and attention.
* ,All of the brush growth on the embankment should be cut down. Brush

growth on the sloping surface toward the reservoir as well as on the
downstream toe area of the dam is becoming very thick. In fact,

-: brush was so thick in certain areas of the embankment that a proper
inspection of the dam could not be made. The dam embankment should

i be maintained properly and a good turf cover developed on all surfaces
of the embankment.

Normal seepage was noted at the toe area, particularly in the deep
section at the old brook location.

, Spillway concrete and stone masonry was o. k. Some erosion was
observed but the erosion is not bad. Normal flashboards were on the
crest and water level was about one-half way up on the flashboards.
The stone masonry of the gate structure was o. k. and some leakage,

• as observed previously, was taking place thru the joints of the stone
masonry. This was not dangerous as existing. ... .

" The spillway chute and channel downstream of the spillway proper
were observed to be in good condition.

In the opinion of the undersigned, the darn is safe; however, it should

be better maintained, particularly as to the removal of brush growth
and development of a good turf cover on the embankment.

• .-.. w -.-.. J.-
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JAMES L. TIGHE MME

* "MW.CONSULTING ENGINEER BOS0TON so. C.

't SC. . 9 ALDONAN UILDNG.189HIG STEETENO. DOC. WEST. MASS.

' IT. S . OREAT SNITAIN CAEOINSIDN.lSHG TETAM. 6 N. ff. W. W. ASSOC'&
-10ST OF1.0 CANAOA HOLYOKE. MASS.

TELEPHONE 7S0
MEMBER AM. INST. OF CONSULTING ENGINEERS. INC.

WATER% SUPPLY WATERM POW98R INVSTIGATIONS
*SEWERAGE AND OEVELOPMENT

8EWAGE DISPOSAL SANS AND POWER INSTALLATIONS
SANMALYSIS OP WATER Deebr29, 1925. ESTIMATES AND APPRAISALS

IPhe Honorable The Board of County Commissioners of HSampden County,

- Springfield, Massachusetts.

George S. Cook, Chair-an.

)oar Sir:

According to your instructions, I have made an inspection of all
-,sh dams In the county relative to their condition and safety upon which

-..- uumit the following report.

* . The total number of dams inspected wan 295, of which 206 back up -

rater or form ponds, as the remaining 89, zone of which are now in use, have
openings through them and do not retard the natural stream flow.

While Lhese latter structures after inspection might not be far-
V.her considered, nevertheless, it wan thought advisable to record them in this
report in order that they will be known and can be disregarded in any inspea-
ions that mnay have to be made in the future. For the same reason It was
* hought advisable to record the ponds found without dams, that is, the natu-
ral ponds, so called.

-Throughout the report it may be stated that not only is the name
of the town given, but also the established local or place name, if any, where
each dam is located, It may also be stated that the name of the stream uponS
L'hich each dam is located, is that given on the state topographical map and,
_U.here there Is no name given on the map, the local name is given that the stream

*is known by.

Where a dam is built across a stream which is the boundary line
of two towns with s, part of the dam in each town, the dam is classified as ..
.*elnging to the town in which the plant attached is located. For instance,
-he Ludlow Mnufacturing Associates dam, which is built across the Chicopee
River with a part in Ludlow and a part in Wilbrahamn, is classified as loaat-
*ed in the town of Ludlow, oecause the plant or establishmnt attached there-

-: o .~Is located in the town of Ludlow. on the otner hand, the Collins ~U~u-
tracturing Company dafa, whiah is also built across the Oflioopee River with a-

*purt in Ludlow and a part in Wilbrah'am, Is classified as being located in the
awncw of W1ilbranam, because the plant attaoned thereto is located in the town

W ilbraham.

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



In the arrangement of the report the~ towns have been placed in
r.1pnabetioal order and the dams in each are listed and described thereunderPcopt in the case of the Chicopee and 7V.,estfield Rivers wnere the dams on
ach, while listed in the towns in which they are located, are described un-

der Chicopee and West Springfield respectively.

Whbere the length and height of a dam is given, it means, unless
otherwisie stated, its maximum length as measured along the top ani ttie maxi-

inheight to the top itoove th~e natural stream-ued, or in the case of a spill-
i dy amz proper to the orest of tne spillway.

* In the following table, the number of dams in each town classi-
ed. as described avove, are given, likewise the natural ponds in each town.

TABLE.

DAMS FORM I 'TI DAJME NO LONG ER NATUtR&L PONDS
NAE 0i TO'WN PONDS FORI9G PONDS. NOT RAISED BY DLUiS

Agawam 6 £0
K-:1andford 6 92
*,.Irimf ield 7 41
Chester 5 61
glhicopee 21 2 0

at Longmeadow 0 1 0 I
oranville 6 15 2
Hamnpden 11 40
..Iolland 2 5 2

:oyoe12 2 0
,Longmeadow 2 0 0

Ludlow 80 7
:Ionson 33 5 2
Montgomery 4 3
? almer 14 5 3
*.ussell 7 0 0
zouthwick 4 5 2
Springfield 19 110
:-oland 54 2
.'ales 9 4 0
Westfield 9 9 3

KetSpringfield 14 0 0
LI br-ha 2 3 2

Total 206 89 40

W -W
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The pond formed by the structure Is about one and one-half acres
S and is a shallow body of water. To the structure is attached a sawmill which
was operated until three or four years ago, when the mill was abandoned. The
dam, apparently, is also aoandoned. It is in fair condition, however, but

- should it fail for want of repairs in the future, because of the very small
-:-shallow pond behind it, no material damage, it seems, would be done by the
released water.. -

It is advisable, however, in case the cam is no longer going to

Okbe used, that a free passage waj for the water be made through it, and pond 0
--.drawn down.

-ALDEN BROTHERRS lL.-- Broad Brook rises one and one-half miles south of el-
chertown Center, flows southerly through Belohertown to Ludlow and through
Ludlow into the Ohicopee River into which it empties about fifteen hundred

-feet west of the Belohertown-Ludlow boundary line. It 1 six miles In length , •
-,'and has a total drainage area of eleven and one-half square miles.

About a mile from its mouth and two and one-half miles east of
Ludlow Center, at a point where the drainage area oontributary is ten and

-three-quarters~miles, is a dam belonging to Alden Brothers, Ludlow, Mass.
s--This is an earthen embankment faced downstream with dry stone masonry one hun-

dred and sixty feet in length and eleven feet in height.. The spillway Is .

''fortj-eight feet in length and located at the west end.

It is built of dry stone masonry and carries three feet of flash-
boards. These flashboards are removed in the Spring and in time of high water

- by the owner. The pond is eight acres in area and a sawmill and cidermill are

*connected, both of aioh are being still operated. The dam is in fair oondi-

tion. It was ouilt in 1864, and is in the hands of the same family ever since, .

-:-ANTHOINY KOWALZIK DLM,-- Upstream about one and one-quarter miles from the Al- .--

.-den Brothers dam, last described, at a point in the brook where the drain-
* age area contributory is five and three-quarters square miles, is a dam belong-

ijng to Anthony Kowalsik, Alden Street, R. 1. D., Ludlow, Rass.
It Is a dry stone masonry spillway structure backed with earth.

* The spillway was raised two feet from its original height by the laying of a con-
.orete wall sixteen Inhes in width, The total height of the spillway is seven
and one-half feet and the embankment is only a foot higher.

Inasmuch as the crest of the spillway is in poor condition, and the
spillway is leaking, It is reconmended that repairs be made thereon and that

-the top of the embankment be raised at least to three feet above the crest of

-the spillway. To this dam was attached a horse-radish factory which moved ..

to Inaian Orchard about three years ago, The factory has not *on put to any
-use ever since. The area of the pond formed is about four acres and Is a

'.-.shallow body of water.

*CITY OF~ EPRIIG~lELD WAT&R WORKS fA"i.-- Ludlow Reservoir is located in~ the north-
-: .. east corner of the town of Ludlow about one-half mile upstream on the main

" -tributary of Broad )3rook, The reservoir has a surface area of four hundred and
• forty-eight acres and a total drainage area contributary including Jabish Brook,

:-*of twenty-one square miles.
The dam which forms the resevoir, is an earthen embankment thirteen _

hundred feet more or less, In length and 40 feet in height with its overflow
...at the south end. The dam and overflow are In good condition, and under the
. constant inspection of the engineering department of the Springfield Water orks.

" ... o.%. ......... . . • . ...-.,.• -o•%o ..... . . %% ... ..-.-.. . *-. - - -. •.
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REPORT OF ENGINEER

March 3, 1939

* The Hon. The Board of County Commissioners
Hampden County, Court House

* - Springfield, Mass.

Charles W. Bray, Chairman,

Dear Sir:

In accordance with your instructions, I have examined the Plans

and specifications filed with the County by the City of Springfield

Water Department, showing the repairs which were made at the Cherry Valley

Dam after the flood of September last, and report as follows:

Im The Cherry Valley Dam is located on a tributary of Higher Brook

* -in the Town of Ludlow, and forms the Ludlow Reservoir, which is one of

* the sources of the Springfield water supply. The Ludlow Reservoir

*. "..-. -. '. "

h covers about 450 acres, and has a total drainage area contributory,

including Jabish Brook, which is diverted into the reservoir by a long

canal, of twenty-one square miles.

The dam, which was built in 1874, is an eartham embankment aboutS

thirteen hundred feet in length, forty feet in maximum height, and

Stwenty-five feet in width on top, with slopes of 1 on 2 both upstream and

downstream. The entire upstream slope was paved with rubble stone,--

...-. S-...

and the top and downstream slope loamed and grassed. Through the center

of the dam there is a core wall of rubble stone masonry laid in mortar,

18 inches in thickness, extending from the foundations up to within about

three feet of the top of the dam, and a fifty-four inch diameter iron...

pipe conduit is laid through the downstream slope parallel with the length

Sof the dam, to connect the ends of the Broad Brook feeder canal at each-

* . end of the dam. There is also a twenty inc~h diameter iron drain pipe ..

extending through the lowest part of the dam near its center....

1% .. ..*

. . . ..and . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..y.of Sprin fiel *."--.-.
. . . . . . . . . . . . . . . . . . . . . .
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The spil lwav a t:r,,Ijk.d is a masonry structure 34 feet in length, located

in the solid tLd',, rt-k at the South end of the dam.

in thL hhrricane--rlood of September last it appears that the

vicinity ot l.,idlow r,,ceived a greater rainfall than any other part of

* lampden County. Acr' rding to the rain guage maintained by the Spring-

field Water Departuent at the Ludlow Reservoir, a total of 12.69

. inches of rain fell in the five day period from Sept. 17th-21st, inclusive.

The resulting high flood flow produced by this storm did not cause

any direct damage at the Ludlow Reservoir to the dam, since the overflow

or spillway was of ample capacity. During the storm, however, a slump

or slide occurred in the surface of the downstream embankment, at a point

* some 200 feet northerly from the spillway. This slide probably resulted --

from the saturation of the embankment material by the continual rain

* falling directly upon it, and being considered serious enough to demand

immediate attention, the work of repairing the damage done was begun at

once.

The repair work was inspected during its progress, and as shown by

the plan and specifications filed, it consisted of strengthening the

*: whole dam by the placing of a heavy gravel fill on the downstream slope

extending from the toe of the structure up to within 6 feet of its top.

This new gravel ill lits been placed so as to make a flatter downstream

slope, that is, a slope of I on 2-1/2 instead of the original slope of

1 on 2. It is provided wiLh two berms ten feet in width, one near the

toe of the dam and th other near its top, and the entire surface of

the new slop, has bevl) t.ov'red with sLone rip-rap.

Along the lowrist ream toe and under the new gravel fill, stone and -

pipe drains hay., betn laid Ior the purpose of draining the embankment

and lowering thi, ground water level

, -- -- , - -," . ,. .- '- . " "
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In addition to the new construction on the downstream slope, the

* -- freeboard of height above the spillway level, has been increased by

the placing of a one foot layer of earthfill on the top of the dam for

"'- its entire length. The 20 inch and 54 inch iron pipes which are laid

in the embankment, since they are no longer to be used, have been

permanently sealed up with concrete.

Inasmuch as the work done upon the dam, as shown by the plan and

specifications filed, has been inspected during its progress and after

. .its completion, and since the work has been properly done and has added

materially to the strength of the structure, I would recommend that the

plan and specifications be approved.

Respectfully submitted,

James L. Tighe

FINAL DECREE

COMMONWEALTH OF MASSACHUSETTS

Hampden, ss: County Commissioners' Meeting March 22, 1939

In the matter of the petition of the City of Springfield, Mass., .

Board of Water Commissioners, for approval of plan of the re-built

section of the Cherry Valley Dam at Ludlow Reservoir.

L Petition, plan and specifications of the repair work were filed

February 8, 1939.

This matter arose as the result of damage caused by the hurricane-

flood of September 1938 when a slide occurred in the surface of the

downstream embankment oil the aforesaid dam. The damage was so extensive ... '--

as to make Imperative imediate reparation in order to property protect

the lives and safety of the public and to adequately safeguard private

property in the vicinity.

. .. . . . . ..-. : . .. . . . . . ..... . . . . . . . . . . . . .



Accordingly, as an emergency measure, the work of repairing the

damaige began at once and progressed in accordance with the above

11entioned pLan aind specifications under the direction of the County's

IIngineer, Mr. Aamos L. Tighe, to whom the matter was referred by the-

County Commissioners.-

The County OMMissioners having inspected the work and the

Engineer having made a final report in writing to the Board of County

Commissioners dated March 3, 1939 which is on file with this case, and

it appearing that said plan and specifications have been faithfully

adhered to, it is ordered that same be approved, accepted and

OA recorded.

Charles W. Bray

Thos. J. Costello

Edward J. Stapleton

- - - - w ww_
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From 1lampden County Commissioner's Records, Book #23, Page 43.

TO THE COUNTY COMMISSIONERS OF THE COUNTY OF HAMPDEN:

In accordance with Chapter 253 Section 44 of the General Laws

of Massachusetts, we submit herewith a plan of the re-built section

of the Cherry Valley Dam at Ludlow Reservoir. This is a rolled

embankment structure, and is located in the town of Ludlow, Mass: " ...

8989 - Plan Showing Repairs to Cherry Valley Dam

After September Flood - 1938.

We respectfully request your approval of this plan.

City of Springfield, Mass.,

Board of Water Commissioners

By Elbert E. Lochridge
February 7, 1939. Chief Engineer.

The foregoing petition was entered on the 8th day of February 1939,

and due proceedings having been had thereon, the following Specifications

were filed on February 8, 1939; Report of Engineer was filed on March

6, 1939; and Final Decree was filed on March 22, 1939, to wit: . .

Specifications to Accompany Plan of Re-built Section of

Cherry Valley Dam at Ludlow Reservoir

Springfield Water Works, Ludlow, Mass.

All of the slumped material of the dam which had moved to any

extent was removed from the dam. Excavation downstream and outside of

the original dam was carried below the level of the old structure.

This outsidt' area was filled and thoroughly rolled with a very good

grade of gravel with a berm about 15 feet high, downstream from the old

toe. From the top of this new structure upward to a point opposite the

flow li e, a new slope ol 2-1/2 to I (replacing 2 to 1) was constructed

.- , ....1. 'A
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,'Lit-ide ot the Old fill. All fill which could be removed was taken from

5 thu site and tLhe gravel cut back into the unaffected portion of the dam -. O

and thoroLIghly joined to the old work. All passages for water beneath

the dam, including the drain pipe, were thoroughly grouted and filled - .

n with concrete, as were, also, the interstices between the rocks which

surrounded this pipe as far as they could be reached. The top of the

dam was given a one-foot layer of fill in order to restore or increase . -

its height above the flow line. Over 10,000 cubic yards of new material 40

were used in the reconstruction.

HAMPDEN COUNTY
APPROVED

- Mar. 22, 1939
Charles W. Bray
Thos. J. Costello
-Edward J. Stapleton
County Commissioners

February 7, 1939.

• -- - 4-o.J !

•W W W lp W .

• ,,.. ...-.. . .... .....
. . .. .... . .



- -. - -- -. -

CHERR VALLY DA

//*Ifs inINon

CHRY ALE A



~.*.~. -. .'.%%%~~S%.%t%.~

L

*

.4

p..

-~'2-

*

'V
m

N aAM.abr &

'A'
N

y. S -

I I a
j~. ;.. N - -

't .1 S - -

p j &

.. *S

F ~b.
I j

-p

/ L

if. t

I' -

<&ntgv -. ~ /7

1' 6
I ,

5

'.1" S

~ ~

TI.

..............................I.
545 545.5 V*** S...

L *

I

* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 S
. , 4 . S

~,..7'.--- . . -

**5~ .

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

S*5S.*~S *.'...~.*.5 *.'S5**'.~.



AD7-i54 432 NATIONAL PROGRAM FOR INPECTION OF NON-FEDERAL DAMS 2/2
LUDLOW DAM (MR 08547)..(U) CORPS OF ENGINEERS WRLTHAM
MA NEW ENGLAND DIV AUG 78

UNCLASSIFIED F/G 13/0 N37EEEEEEE



1-0 - - -

IL
11ILI,

F *Q-8

1-125 M1 14 6



0 F

CROSS SECTIONS

C2 F'

I1 A Bt F..! of *Iff.fs '.

t t

4 .4

it. 7t

r444.4

F~ 1 6

.l.6-.

U%



WAMT CATES 40 MASCORfY
Wo ROLL PAYF LI

I Ir

IIt

- Ii
-- ----

. .



REPRODUCED AT GOVERNMENT FXPFNSE

I GI

N - . * .4

Jill -

SE7- IN *BA-~.IN--

oil- z

N7.

'1 - ,1



REPRODUCED AT GOVERNMENT EXPENSE

•fi

_ 

m.. 
. . ... . .. .. .. . -:-: 

.. ...e 
,. .,

4.L-, 
, 

•a.. 
. '

-. °L 
.

o,

,' i,, FILTER 
BASIN 

"-;

IL,

I 
o

., i . ,X -
. ... 

* "

...... 

..

,.*,.%/. 

*...... 

*...... 

..-

*-. .*.*....



REPRODUCED AT GOVERNMENT EXPENSE

rea£.qTe re.3 .Ii S

PReTILE ALONG C-0

T* r Se *, J7J8S - Was

-w,

Aai~ke--___ -

- -- - - - . ..... -- -- .... '

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

r,.e.



REPRODUCED AT GOVERNMENT EXPENSE

gas.$"

-. pfas1

. . ......

ci wiS

1-6: %

PA~,e as
wy ; m-

. .. . . . . .



* HiFPROfliICFD AT COVFRNMFNT FY(PFNqfT

-1) -, -- -- -

*4 1

PLA

rt

ILI - - __ __.

TYIA -ETO



IiWPRnnlCFD AT rlu' RNMFNT f)YPFNqF

-- z.

I.P 1.,.la dd .- d~

SECTION THRU DRAIN

-~0 bee real.

2 LUDLOW RESERVO;R WATrR 51)PI.
5PRINGFIELD, MA5.5.

PLAN SHOWMN REA F5
-TO

CHERRY VALLEY EIAM
5EPTEMBER FLOOD-S93

5(C A[ r. A-) S1()WN .'ANUAR' '"



I

- -

p.

p., - S

APPENDIX C

* 0

*

I

* S

L

L

- - - - - - - C - - - J S
* . . . .. .. ..

............................. ...............-- ~~1
. . . . . . . .

. . . . . . . . .

N . .



HILPHODUCEU AYTOV#RNWNT F(PPMS

w (1)2

0wa

w IL 0

o

CL-I

C0

0z V

0000
* ~. 0

zI

-JA

LII

C-,

* OD



Photograph #4 0

Downstream View at Toe of
Slope for Ludlow Dam

xav* %

Photograph #5

Dams Upstream of Ludlow Dam

Separating Filter & Settling Basins
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Photograph #6

Location of Leakage at Abandoned
if Catch Basin - Downstream of Ludlow

Dam on North Side of Route 21 b
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Photograph #7 P ,

Gate House at Ludlow Dam
Upstream View
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Photograph #98

Spolwsa andw Apoac Chllanne
at Cherry Valley Dam
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Photograph #10

outlet Channel beyond Emergency
Spillway at Cherry Valley Dam
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Photograph #12
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Photograph 114

Downstream View of Cherry
Valley Dam -Left Abutment
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Photograph #16

Blackner Walker Dam Located
in Area of Jabish Canal Intake

Photogaph #1
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Photograph 18

Downstream View of Jabish .

Canal Intake
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