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1.0 IhITRODUCTION

Tlus technical memorandum preseflts an evaluadon of ieakage from the Glens Falls Feeder
Canal (canal) tn the vicinity of the Ciba Site. The evaluadon is based on hydraulic
morutolrng conducted dunng the dtaining of the canal in November 1999, reconnaissance of
the canal after it was dtained, and obserwadons made during the implementation of
Corrective Nleasures (CM) at the site. It w-as anucipated that some of the activitres pianned
as part of CÌvI Constr-uction atthe siter.vould allorv obsen'adons andf or expose features that
potentiallv relate to the leakage. The preparadon of this memorandum rvas postponed unfll
these obsen-ations rvere complete.

The objecur-es of ths evaluadon are as follorvs

Er-aiuate the condiuon of canal rvith regard to the integrity of the canal rvalls and
floor, leakage out of or jnto the canal. and the amount of sediment and debris
rvrtlun the canal.

Qualitanr-ely evalnate the clegree to s'llrch the canal is in h;'draulic cotlrrrunication
\\¡lth the groundrvater s\'-stem (overburden and beclrock rvater-bearing zones), the
Slivet Quarry, and the Cement Companv Poncl, to the extent feasible s.rth the
exrstrng morutonng rvell netrvork.
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Ilvaluate the characterisdcs and configuraüon of the outlet from the Shver Quarrn
through rvhìch r.vater exits to florv urrdemeath the canai to the Site. Some, and

possiblv all, of this rvater e\rentuall)¡ a¡r:ives in lr storrnwater sewer manhole located
east of the North Lagoon ¡\rea. Tilts se\\-er leads to Wei'Brooh stormwater sewer
sYStem.
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,\ rvork permrt rvas obtained from the Nerv York State Canal Corporation G\IYSCC) prior to
conductìng the field activttres. -fhe Glens Falls Lehrgh Cement Company (GFLCC) rvas also

contacted for permrssion to conduct field activitles on their property, rvhrch rvas granted.

The components of the evaluatiofì are described rn the secdons belorv, rncludrng methods
and procedures, obsetwations, and findings. Section 2.0 describes the hydrauüc evaluadon.
Secdon 3.0 discusses the reconnaissance of the canal. Secdon 4.0 provides a discussion of
passages beneath the canal. Section 5.0 provides conclusions and recommendations based
on the evaluadons described herein.

2.0 FTYDRAULIC EVALUATION

HydrauJrc data (i.e., water level and flor.v data) rvere collected from vad.ous locations rn the
vicrnity of the Ciba Site just prior to, during, and after the draining of the canal for the
rvinter in Novemb er 1999. Based on corì\¡ersations rvith NTYSCC personnel, the drversion of
water to the canal from the Hudson fuver at the Feeder Dam was closed at approximatelv
1400 hours on Novembet 18, 1999. The gate allorvrng flow from the canal rnto the \üeir
Brook culr-ert (see Drar.ving 18539-001) was opened on November 19, 1999 at
approxrmatel,v 0740 hours.

Table 1 lists the locattons where rvater level measurements wete made dunng the
rnvestigation. Nleasurements rvete made manuallv using an electronic water ler.el measudng
meter, or by use of an automatic data logger, referenced from the water ier.ei reference mark
established at each location. The iocatlons rvhere observadons regardrng rvatet florv rvere
made are as follorvs (refer to Drarvtng 18539-001 for posinon of locauons):

6 Feeder Canal.

Sluice for stream entering canal, located rvest of the Sliver Quarû'

ilIanhole, located east of North Lagoon Area, that is part of the sewer systelx
leaclmg to Wet Brook. Thrs manhole receir-es florv from the Shr-er Quarrl'.

Seeping/upr,vellng rvater in the vicrnin- of the Btulcling 49 foundatron slab

Stream florvrng to Cement Companv Pond.

North Lagoon underdrarn clischarge (if obsen'able rn manhole)

The florv obsen-adons included rvhethet f-lorv tas present ot absent, and a r.isnal esùrate of
the rate of flos' ¡elative to previous obscn'ations.

Dururg the molrung of November 18, 2000, the dav prìor to the drarrung of the canal,

automadc data loggers rvere installed and started at the rvater ler.el monitodng locations
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noted in Table 1. The loggers were set to colle ct rvatet level data at 1S-minute inten-als.

À1so, frequent rounds of manual measurements rvith the electronic water leve1 meter were
made at all the locations listed in Table 1 begrnning on the morrung of Nor-emb er 18, 1999
and ending on November 20,1999.

Iìlow observations were made at approxrmately the same frequencv as the manual rvater level
measufements.

The followrng subsectrons describe the obserwadons and findrngs made during the
monitoring penod described above. Attachment 1 contains hydrographs (Figures 1 through
35) of the changes in water levels versus d.me for various locations monitored dunng this
period. Note that the vetucal scaie varies among the hydrographs to befter ülustrate water
level changes.

Feeder Canal

Figures t and 2 are plots of the change in lvater level versus ume during the morutoring
period descnbed above. Figure 1 was der-eloped usrng data collected manuallv rvith a water
level meter. Fþre 2 ts data coilected with a data logger. The plots indicate that iniuailv the
rvater level in the canal was risrng at a slorv rate until approximatelv 1400 on November 18,

at rvhich trme the levei began to steadily decrease. The begrnning of thLrs rvater level decllne
corresponds rvrth the closing of the rvater diversion gate from the Hudson Rivet to the
canal. The rvater divetsion gate is located upstream of the City of Glens Falls, at the Feeder

l)am. Àt approximately 0745 hours on November L9, the rvater ler.el ln the canal began to
drop at a faster rate. This corresponds to the opemng of the g te 

^t 
the sluice chamber that

leads to Wet Brook. Â.t approxrmatel,v 1400 horus on November 19, the rvatet ler.el rn the
canal stabilized. Àt this time, the rvater level in the canal rvas at or neaï the bottom of tire
canal. The floor of the canal, or bottom sediment lyrng on the canal floot, rvas exposed
through much of the canal. Horv eve\ a steadl' flor.v of rvater contjrìued rn part of the canal
near the site follorving the drarning. 1'his flow onginated, for the most part, from the süeam
that enters the canal at the sluice located direcdr rvest of the Slft.er Quarn (see

Drarvr.ng 18539-001). \ù7ater from th,rs stream, once in the canal, \t'as obsen-ed florving to

the east and exrung the canal at the siuice chamber leadrng to Weir Brook. Based on the
manual rvater ler.ei data, the maxjmum change ìn rvater ler-el in the canal during the
morutonng period rvas 1.79 feet.

Slivcr Ouarn'

The SLiçer Quarry is a former limestone quatr\- siruated cltectly north of the canal near the

western end of the Ciba Site. The north wall of the canai is posiuoned onh- a ferv feet south
of the south rvall of the quaff!'. Thus, oniy a fer. feet of rock separate the canal rvall and the
excar-ared area of the quarrv. Based on measurements taken dunng thrs morútonng penod,
and based on previous obsen-adons, the elevation of the r¡,'atet in the Sirr.er Quarry is

wpicallr- belorv that of the canal floor.

\\llCÌ\f .\lltl3\prolects\^_l\18539\'l'ì\f04t)201(evrl lke gl fdr canal).DOC
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Based on a dye Ttacer study conducted rn Nlarch 1996,water rn the Sliver Quarrl rvas found
to flor,v from the quarrf , beneath lhe canaI, and into on-site stormwater selver pipes. These
stoÍmwâteÍ sewers lead to a manhole located east of the North Lagoon Àrea, rvhich is part
of the sewer svstem connecting to \X/er Brook cuivert. 'Ihe dye traÇer srudy, ancl subsequent

observations, indicated that rvater rn the Sliver Quarn- rvas exiting through the south rvall of
the quarry. During periods of relativelv low water rn the Shver Quarry Qrlovember 1B and
December I , 1,999), the outflorv area was accessed by rvading (see Photognph,s 21, , 22, and
23 tn Attachment2). Debris rvas obsen.ed piled-up against the quarry vall in this area,

rndrcating that at times rvater florvs toçard and into the quarry wall at a substantial rate. The
debris rvas cleared from the location to the extent pracdcal by hand. The only potential
outlets that rvere obsewed in this ate Ãte fractures in the rock.

The Sliver Quarry teceives stoltn water drainage from large areas to the north of the site.

Horvever, dunng the monitoring period described rn this report, there were no precipitauon
events and no storm water rvas obsen-ed enterìng the Sliver Quarry.

On the west side of the sliver quarry, seepage rnto the quarry from the rock ledge on
northwest side of the quarry rvas obsen-ed (see Drarvrng 18539-001). This mai'be
groundr.vater discharge, or it mav be related to leakage from the slurce and/or cuh'ett for tire
stleam located directly rvest of the Süver Quarn-.

Figures 3 and 4 are plots of the change in rvater level ìn the Slir.er Quarn (staff gauge SG-9)

\rersus time collected manually, and coilected usrng a dara logget, respectively. These data

rvere collected or.et the same ume penod as those described for thc canal.

The general pattern and uming of rvater level change in the Slir.er Quarw is similar to that of
the canal (see Figure 6). ,{ithough the obsen-ed magrutude of the change rs different, rvrth a

maxjmum change in rvater ler.el ciunng the momtonng period of 0.53 feet, vetsus 1.79 feet
for the canal, the level rn the Slìver Quarrl,'was su-1l declln¡ng at the end of the monitonng
perìod. Dunng the period prior to the closrng of the s.ater divetsion at the Feeder Dam, the
rvater level rn the SLiver Quarw rvas rising slorvlr, but at a rate slightly greâter than the risc
obsen-ed rn the canal or.er the same period. Follorvrng the closing of the rvater cliversion,

there rvas a relad.veiy abrupt decrease in rvater level (approxrmately 0.12 feet), follorved bl-

an or-eral1 gradual decrease in rvater eleration. Follorving the opemng of the gate to drain
the canal (approxrmately 0745 hours on November 19) the vater level jn the Sliver Quarrr
decreased rlore rapidly.

The correlation betrveen the rvater ler.el patterns of the Süver Quarrv and the canal cluring
dre morutonng period indicates a h1'd1"rl¡. connection berrveen the trvo. Water rn the canal,

being at a higher elevation, likeh. leaks urto the Slir.er Quarry. The decrease ilr water level ur

the Sljr-er Quarn. as the canal is clrarned indicates that the amount of leakage to the qr"Ìarfl-

decreases as the lvater level in the canal i.s lowerecl.

\\11{ì}f-\1 I02\prciccts\^l\ 18539\'l'\10't020I (cvil lkq gi l(lr crnel).DO(.
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Cement Comoanv Pond and Stream

The Cement Company Pond is fed bv a stream that enters from the north near the rvestern

boundary of the Ciba Site. The stream emanates from near the base of the relatively steep,
south-facmg embankment on the south side of the canal (see Drarving 18539-001). 'Ihe

pond drarns through a pipe that feeds rnto the Wetr Brook piping systcm.

Figure 5 is a plot of the change in rvater level vetsus time tn the Cement Company Pond. Às
descnbed for the Sliver Quarrl, the general pattern and trming of rvater level change in the
Cement Company pond is similar to that of the canal (see Figure 6), although the magrutude
of the change rvas less (the maxrmum change in rvater level dunng the morutonng period
rvas 0.41 feet, vetsus 1.79 feet for the canal).

Observadons of the stream that feeds the Cement Company Pond indrcate that the width
and height of the flow of the stream decreased as the canal was berng drained.

Photographs -À1 and A2 tn Attachment 2 rvere taken of this stream on November 18, 1999,

before the opening the gate from the canal to Wer Brook, ancl November 19, 1999,

approxrmately 3 Yz hours after the gate rvas opened, respectively. These photographs
indrcate a substandal decrease in the rvrdth of florv rn the stream. Àlthough the volumetric
flow decreased, the stÍeam condnued to florv after the canal rvas drarned.

The changes jn r.olumetric florv rn the streâm feedrng the Cement Company Pond and the
rvater level changes in the Cement Companv Pond dunng the morutonng period indicate a
hydlaulic connection with the canal. \Vater rn the canai, being at a higher eler.adon than the

stream and pond, likely feeds the stream, and is likelv the main source of the stream.

Notervorthy is that the stream is adjacent to a portion of the canal that the ITIYSCC

prevìouslr. attempted to line wrth a geosynthetic membrane to reduce leakage. .\s descnbed
above, there is a continuous, although reduced, florv in the canal even in the dlatnecl

condì.tion, due to infio"v to the canai from a stream located rvest of the Shver Qualry (see

Drarvrng 18539-001). Thrs florv may pror-ide the contjnued source of rvater to the stleam
feedurg the Cement Company Pond after the canal is d¡amed.

Gtoundrvater

Overburden Water-Bearing Zone - Figurcs 7 through L4 ate plots of the change in
water level rvrthin the or.erbutden rvells r-s. time during the monitoting pedod. Of
the overburden rvells that rvere monitored, on1r,' the trvo rvelis that are closest to
rhe canal, lvIW-OB1 and lvIW-OB2, appeared to respond clirectly to changes ln the
lvater levels rvlthrn the canal (see Figure 14). The rvater levels in.both rvells

changed at times corresponding to changes in the canal rvater level, although the
magrutudes of the changes rvere less. The magrutude of the Íesponse ln N'I!7-OB2
was more pronounced, with the maxrmum change in rvater level dunng the
morutonng penod being 0.36 feet, r-ersus 0.0(r feet for ilIW-O111. Horver-er, the
vater leveis ln these rvells rvere confinurng to decline at the end of the morutonng
period and thus, the fuli magnìtude of the changes were not cletermrned.
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ßedrock Horizon A \X/ater-Beanng Zone - Figurcs i5 through 20 present plots of
the change jn rvater ievel rvithin the Horizon Ä rvells versus ume during the
monitorrng period. Of the four Horizon ,:\ rvells that rvere monitored, the rvater

levels rn thtee appeared to tespond duectlr to changes in canal rvater ler.el (see

Figure 20). In two of these r.vells, AW-A1 and P--A,1, the maximum changes in
r.vater level during the monitonng period were 0.9 and 1,.2 feet, respectively. These
changes are equal to approximatelr 50 and 67 percent, respectively, of the water
levei change measured rn the canal (1..79 feet). Note that the rvater ievels in these
rvells rvere stl-1l decltung at the end of the monitonng period, and thus the full
magmtude of the water level changes in these rvells rvere not deter:rnined. P-À1
and Â.W--41 are located approxrmately 45 and70 feet south of the canal,
respecuvely, and aÍe the closest Horizon r\. *'e11s to the canal. Weil À,M-23S,
located to the north of the canal, responded to the change in canal rvater level, but
the magnitude (0.15 feet) rvas less than for ÀW-A.1 and Pd-1. Horvever, the rvater
level rn MVø-23S was stjli decJrrung at the end of the monitoring period.
Measurements of water ler.els in rvell MW-365, located on the N'Iarn Plant Site,

apprcxrmately 430 feet from the canal, drd not indicate a response to the change rn
canal rvater level.

Bedlock Hortzon B \ù7ater-Berrrng Zone - Figures 26 through 33 are plots of the
changes in rvater levels rvithrn the Flonzon B rvells \¡ersus trme dulrng the
morutonng pedod. Based on the data collected during the morutoling perìod,
none of the Horizon B rvells that rçere monitored appeared to respond to the
change in rvater level in the canal (see Figure 25).

Bedrock Horizon C Water-BeerLng Zone - Figures 26 through 33 are plots of the
changes in rvater ievels withrn the Horizon C rvells \-ersus time dunng the
morutoring period. Of the slr Honzon C rvells that rvere monitored, only ÅW-C1,
the rvell closest to the canal, appeared to respond di¡ectlr. to changes ln the water
levels rvithn the canal (see Figure 33). The rraximum change in rvater level ìl
ÄW-C1 during the monitonng pertocl rvas 0.6 feet. Florveyer, the rvater 1er-el in
ÂW-C1 rvas still declirung at the end of the monitonng period, and thus the full
magflrude of the r,vater level change rn this rvell rvas not detetmined.

The morutonng data rndrcate that the canal is hvdtaullcally connected to both overburden
and bedrock rvater-bearing zones. This rnterconnecdon is most er-tdent rn the rveils closest

ro the canal. The apparent lack of response dunng the monitor-ing period rr bedr-ock

Horjzon B, rvhich is located straugraphLrcallr- betrveen --\ and C, mal be a result of the
relarivelv lorv ht'draulic conducdviw of the Florizon B rvells rn the r.iciniÐ- of the canai (e.g.,

N'nV-408). It is possible that a ionger monitonng periocl mav be tequìred to obsen-e a

Tesponse (if anfl in the Horizon B rvells llear the canâ1.
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Sumos Nor¡h of Railroad

Two sumps, designated for this evaluation as Sump À and Sump B, rveÍe located just north
of the raihoad in the central portton of the Crba Site. Sump A rvas located with'rn the
foundation slab of former Butidtng 5. Sump R rvas located on a concrete pad directly rvest
of former Building 53. Photogtaphs of Sumps -4. and B are included in Âttachment 2

(Photographs À5 and,\6, respecdveþ. These sumps were demolished and/or bulied ln
2000 as part of CM construction at the site. Histoncallv, standing water rr,ras typically
observed in these sumps, even during dry weather. Further, during the draining of the canai
ln 1998, it was obsen'ed that the rvater level in these sumps decreased. Accordingly, the
sumps wete selected for monitoring during this er.aluation.

Figures 34 and 35 are plots of the change in rvater level vetsus time ln Sumps ,{. and B. Both
plots indicate relatively consistent water levels ftom before the canal is drained undl at least B

hours after the opening of the gate to drain the canal. After this dme, the vater levels ln the
sumps begin to decline. By the end of the monitonng penod, the rvater ler-els ln Sumps A
and B had decllned 0.27 and 0.29 feet respecdveiv, and rvere condnuing to decli¡e.

The response obserwed rn these sumps to the draining of the canal indicates that a hydlaulic
connection befiveen the sumps and the canal existed. The nanue of the connecdon is not
knorvn. The delayed response lndicates that benveen the canal and the sumps there is a

degree of storage, suggestlng that the hydrauhc Lnk mavbe indlrect.

Prior to Cl\I Constn:ction activities in 2000, a manhole rvas located east of the North
Lagoon Area that was part of the sewet s\.stem leading to Werr Brook (see

Dra',vrng 18539-001). ThLrs manhole receir-ed florv from the pipe that conr-eved flow from
the Cement Company Pond on the rvest, and from a pipe that entered the manhole from the
north. The dve tna.ceÍ study described in the secdon discusstng the Sliver Quarn indicatecl
that the water il the pipe from the north, at least in part, ongrnated in the Sliver Quarry.
Flistoric plant clrawings rndrcated that the pipe from the north led to the "Old Stone
Cuh'eLt" (OSC), a buried stn-rctlÌre located near the northern properE- bor"rndarl- of the site
(see l)ra'uving 18539-001). Excar.anon rvork conducted inJanuarv 1997, dLrnng rvhrch a
portion of the OSC rvas exposed, rndrcated that the OSC was constructed of ungrouted
limestone slabs, and that it continued for some distance torvatd, and possiblv under, the
canai. This work further conf,nmed that the OSC rvas connected by P\rC piping to the
manlrole. Florvever, at the time of the rvork flanuan' 1997) no florv rvas obserwed in the
OSC. Notervorthy is that various historic piant drarvrngs rndrcated that there mal' be other
buried pipes in the area that potenüaliy mav conüìbute to the florv obsen.ed in the manhole.
During Ci\{ Constructton activities in Fall of 2000, the OSC rvas again exposed. '\t th¿t
time, a sandbag rvas used to temporanly biocli most of the florv from entenng the PYC pipe
at the encl of the OSC. Obseri'ations at the manirole indicated drat the floir,. from the pipc
from the north decreased substantrally rvhen the pipe rvas blocked, indicanng that most of
the fiorv to the manhole at that time rvas from the OSC.

\\llCì\t.\l{02\proiccts\^J\ 18539\'I'ì\f040201(eral lkq gt tilr centi).D(Xì
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From November 1B through 20,1999 periodrc obsen'ations of the florv discharging into the
manhole from the pipe entenng from the north rvere made. These obser-r'ations involved
recording changes rn the distance from the north srde of the manhole that the florv
contacted the bottom of the manhole. Since this distance varies rvith florv rate, these are

considered rnduect measul:ements of changes in flow. The observations indrcated that the
distance that the florv contacted the bottom of the manhole shrrfted south to north by about
one foot (t) b,u the end of the morutonng period. Thrs lndicates that there rvas some
decrease in florv, possibly related to the drarmng of the canal.

Seeorn s / Unrvellins \X/ater-B uildin s 49 Area

Seepage and upvelling u/ater have been hnstorically observed in the area of the Building 49
foundation slab (see Drarving 18539-001). This slab vas buli.ed dudng CN{ Constmction
actir.ides in 2000. Prior to the draining of the canal, florv rvas observed:

e Llprvelllng from penetrations through the Buildrng 49 foundauon slab.

o Seeprng from the bank located dilectly north of the Building 49 foundauon slab

,\ddruonallv, thete rvas standing \\.ater ln the viciniñ of Buildrng 49 slab resultrng from these
sources of florv.

\X/ater from these areas was obsen-ed to florv ovedand to the south, rvhere it ponded in a
depression just north of the railroad. It is suspected that from the ponded area north of the
rafuoad, the vater seeped into the ground. South of the ponded atea, on the south side of
the tallroad, seeps rvete obsewed (see Drawtng 18539-001). These seeps are suspected to be
derived from rvater in the ponded area, r'i.a seepage through the raLlroad embankment.

It rvas obsen-ed that the seepage from the bank to the north of the Burldrng 49 foundatron
slab stopped s,rtlun approxrmatelr- one hour of the opemng of the gate that allorvs water
from the canal to drarn to Wet Brook. f-he level of ponded rvater in the area of the
Building -19 slab decreased steadih- dunng canal drairrìng, sr-rch that b1' the end of the
morutonng period, the rvater ler-el rn the siab peneuations rvas belorv the bottom of the slab
and no uprvelJrng rvas obsen'ed. l1so, the seepage areas south of the raihoad were no longer
{lorv-rng. These obsen'adons are consistent rvith sirnilar obser-v'ations made dulrng the
clrarmng of the canal il Nor.ember 1998.

Tlre decreas e anðf or stoppage of these florvs coincrdent rvith the clrarning of tire canal
indrcate thel'ate in hydrauhc connecdon rvith the canal.

The underdrains located behveen the North l-,agoon ancl North Waste Pile formeriv
discharged to the rndustnal sewer at the base of a manhole located east of the North
Lagoon. The manhole rvas decommrssionecl in 2000 as part of CN{ constr-r:ction. IJecar-rse

\\1lC\t¡\l'102\proiccts\^l\18539\'fì\10402{)l(cnì lkg tf kJr crnrÌ).DO(ì
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the rvater level in the manhole is typicallv near the base, florv discharging from the

underdrains rvas usually observable from the top of the manhole. During the drarmng of the
canal, drete was no change in the level of rvater ln the manhole, and no observable changes

in the rate of discharge from the unclerdrains. Horvever, unless the changes rn drscharge

rvere substannal, it is unl-rkely that the changes rvould have been readily tdenufiable using the
type of obserwations made for this evalua.d.on.

3.0 CANAT RECONNAISSANCE

On December 1, 1999, approximately trvo rveeks after the canal rvas drained, a

reconnaissance of the canal was conducted to evaluate and record the condition of the canal
with regard to the lntegrity of the canal rvalls and floor, Ieakage out of or into tlle canal, and
the amount of sediment and debris in the canal. Dunng this reconnaissance, photographs
rvere taken of portions of the canal, and of features related to the canal. These photographs
are provi.ded in Åttachment 2. The location and direcdon of the photographs are depicted
on Drarving 18539-001. Pror.ided belorv is a summarv of the findrngs of the teconnaissance.

-A.long much of the area obsen'ed, the walls of the canal shorv substantial deteriorauon. T'he
outer concrete pottion of the canal rvall has degtaded such that the limestone biocks, that
rvere apparentlv the original rvalls of the canal, are exposed. There appear to be several

generations of local concrete repairs on the canai s'all il various places. -Àlong the south
rvall of the canal, adjacent to the Ciba Site, an approxrmately 1.,7))-foot long segment of the
south s'all *'as repaired by drii'ing steel sheet piles north of the old canal rvall, and filJrng the
r-olume betrveen the sheet pürng and south rvall rvith concrete. Based on records prorided
by the NYSCC, this repair rvas completed in 1988. -\long one portion of thrs repated
secdon, approxrmately 250 feet east of the gate to \\'er Brook, it appears that ue-backs rvere
placed, apparently ¡o s¡2þìlìze the sheet piles (see Photogtaph 25 in Attachment 2). The
floor of the canal was not readriy obsen able due to ovedying sediment and debrìs, or clue

the presence of liners tn the canal (see belorv).

Sinkholes ln the soil rvete noted drrectly behlnd the northetn canal rvails at a fet'locations,
s'hich is an indicatron of potenual ieakage (See Photoeraph 19 and 26). Sinldroles u-ere less

er.ident behhcl the southern rvall. One slnkhole rvas observed behincl the southern rr'alL on
Nor-ember 19, 1999 at a locadon a ferv feet bel'ond the western end of the sheet pile repar
rvork, duectlv across from the Sliver Quarry. Obsen.ations shorved a large r.oid estending
partlv beneath the canal torvpath to the south (see Photograph À3 and,L4). This void rvas

filled the same day bv personnei from the NYSCC. Thurs, although sinkholes are not as

evident on the south side, it rs not knorvn rvhether sinks, rvhen present, are routinelr' filled bv
the NYSCC in order to malntain the tos,path for recreation.

There are t\\-o sectìons of the canal neat the Ciba Site rvhere the NYSCC installed a

geosvnthedc lLrer along the rvalls and floor of the canal to address leakage. Both hners har-e

holes and tears. One section of Lner begrns near t-he northr.vest corner of the NIPS and
extends rvestrvarci approximately 325 feet. The stleam that feeds the Cement Companv
Pond emanates from the base of the steep bank to the south of the canai adjacent to dris

\\llC\ t:\l I(12\proiecrs\^-l\ 18539\'l'Nf04020I (evaì lkg gf frlr crnri).D()(ì
0+/1ri0l
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hned sectron. The second section of liner is adjacent to the Pretreatment P1ant.

Observauons to the south of the canal rn thrs atea tndicate leakage from the canal.

Revierv of records obtarned from the NYSCC indrcates that in 1940, a nel floor s'as

rnstalled in the canal i¡r the vicrnity of the Ciba Site. Àccording to the recotds, rnstallatron of
the nerv floor extended from justt'est of the Slir-er Quarn- to approxrmately 100 feet east of
the gate to Weir Brook, a length of approxrmatelr 1,100 feet.

Based on discussions rvith the Glens Falls Lehigh Cement Company (GFLCC), a portion of
the canal located just upstream of the Ciba Slte, adjacent to the GFLCC properq', rvashecl

out ir July 1998. The rvashout caused some flooding on the GFLCC propefy. The
washed-out secdon rvas tepaired by the NYSCC. Provided rn Àttachment 3 is a drawrng on
whrch a representative of the GFLCC plotted the location of the rvashout.

4.0 PASSAGES BENEATH CANAI

Thus far, tç'o culverts have been identified on the Ciba Site that cuttentlv, or previously,
conveyed rr-ater from the notth side of the canal, and possible from tåe canal itself, to the
site. Both culverts were buried prior to ClvI Construction at the site. The fust is known as

the Old Stone Cuh'ert (OSC) (descnbed previouslv in report). Às descnbed preuously, the
OSC, rvhen exposed, has been obsen'ed to cofi¡er vater, and the rvater is ltkeiy at least in
part contnbuted from the Sliver Quarry. The second was discovered rn October 2000,

durrng ClvI construcuon actrvines, at a locadon approxrmateiy 100 feet east of the OSC. it is
oriented in a notth-south duecuon. The second culvert lvas not conver-ing water rvhen it
rvas unearthed, but..vas partly filled -,vith sediment. indrcatrng that at trmes in the past it
conveyed ñ-ater.

-A.nother potenttal locadon for a passage beneath tb.e canal i.s north of forrner Burldurg 47 , to
the east of Werr Brook. A plant drarving, entitied "Plant NIap, Storm Server Lines"
(Drarvmg 051-8711-21008-5GF, Revision 7) dated September 7 , 1,970 jndicates that an "olc1

brook" entered the slte storm selver system at this location (see copv of a portion of drasang
rn Àttachment 4). ,{.lternativel¡., the "old brook" clepicted rn ths clrarvins may har-e been a

leakage pornt from the canal. Notevorthr- ts thar dee "old brook" ìs adjacent to the sectiorr

of the canal rvhere during the sheet pile repair rvork in 19BB (see above), addiuonal support
for the sheet piles was apparendv requued, as evidenced bl' the tie-backs installed (see

Photogtaph 25 rn Âttachment 2).

Stone culr-erts passing beneath the canal harre been idennfied at ser.eral locations beyond the

portions of the canal adjacent to the site. Photographs 1., 2 and 3 ln -À.nachment 2 clepict a
culvert that rvas obsen'ed during the reconnaissance rs an example. The consftuction of tlus
culvert is smrlar to those identified on the Ciba Sire. Às t-hese culr-erts are apparentlv
common along the iength of the canal, rt is possrble that there are aclclinonal buriecl culverts
on the Ciba Site that have not been iclentrhed.

\\BCÌtlÅl It)2\¡<rlccts\^-J\ 1,9539\'I'ì\f04t)3t)1(e vrl lkq g[ fdr crntl).1)O(ì
0-t/12/01
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5.0 CONCLUSTOI{S AhID RECOMMET{DAT'IONS

5.1 CONCL{JSIO}{S

The follo*'ing conclusions are made based on the information collected durtng this

evaiuation, and previous ly exis ting jn formatio n :

@ The canal is drarned by:

Closing the -uvater diversion g te 
^t 

the Feeder Dam, 
"vhich 

diverts rvater from
the Hudson River to the canal; and

Opening the gate at the sluice chamber that leads to the Weir Brook culvert,
wluch is located at the Ciba Site.

In the drarned condidon, the floor of the canal, or bottom sedirnent lving on the

canal floor, is exposed through much of the canal near. the Ciba Site. Horvever, a

steady florv of water condnues in part of the canal near the site follorving draining.
This florv originates, for the most part, from the stream that enters the canal at the

sluice located duectly west of the Sliver Quarry. V7ater from this stream, once in
the canal, florvs to the east and exits the canal at the sluice chamber ieading to Welr'

Brook.

@

@

o

@

\\llci\t,U I02\'Frojccts\^-J\ ltì539\'I'1v1040201(eml lkg gl ldr crnrl).DOC
01/ 12/0t

@

@

The Slrver Quarry receir-es leakage from, and is rn direct hydl'auhc connecdon with,
the canal. It also receiyes rvater ftom stom$'ater drainage, groundrvater discharge,

and possibly leakage from the sluice/culvert for the stream located to the rvest.

Water exrts the Sliver Quarrv at a Iocaltzed arca of the south wail of the quaff\,'

tlrrough fractures rn the rock. Water mav âlso exit by other means (e.g.,

groundwater discharge), but no other outflow areas rvete observed. The water
exiting through the fractures, or a pord.on of it, trar.els beneath the canal to the
Old Stone Culvert (OSC).

The stream feedrng the Cement Companv Pond is derivecl n.r.ostl)', and posslblr-

entirely, from rvater in the canal.

The canal is hydraulically connected to groundrvater rn both the or.erburden and

bedrock rvater-bealing zones. The interconnection is most er-rdent in rvells closest

to the canal.

Leakage from the canal is the source of ponded and uprvelling water obsen'ecl near

the founclation slab of former Buidrng 49 arrd the seeps south of the rail-toad,

south of the Buildrng 49 slab.
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The canal is in a state of progressive deterjoration in numerous iocations adjacent
to the site and leakage may be occurrìng from these areas.

Srnkholes developing in the soil outslde of the canal rva11s indrcate that leakage

from the canal may be acuvely removing adjacent soils.

5.2 RECOMMEI\IDATIOI{S

It is recommended that measures to divert, intercept, or reduce leakage from the canal prior
to it reaching the site contjnue to be evaluated. Such measures may have the follorving
benefits:

Decrease the amount of gtoundwatet that rs required to be captured and treated at
the Ciba Site.

Decrease in the number/r'olume of surface seeps and florv in abandoned sewers at
the Ciba Site rvhich may be requrred to be isolated ftom other site rvaters for
üeatment.

Decrease rn the risk that the volume of rçater contdbuted to the Ciba Site from rÀe

canal s''i11 increase with time.

Potentially decrease the rate at rvhich soil adjacent to the canal rvalls and floot is
removed by rvater leaking from the canal.

\\ BCi\ t.\l I02\f rcjccts\^-l\ I 8539\'t ì\10.1()201 (ctai lks .ql fìlr crnrl).1)O(ì
t)4/t2/0t

@

@

@

a

@

@



TABLF,1

V/ATER, LEVEL MONITORING LOCATIONS

\\,'eils/PiezometeÍs Staff Gauges

Overburden Zone
MW-OB1
MW-OB2
MW-OB5
M\V-OB15
MW-0820
MW-18
MW-24

Horizon A
Äw-L1"
NI\\'_23S
MW-365
P-À1

Horizon B
lvl\\'-108
Nn\'-2OD
ìvN'-23D
NI\\'_36D
NI\\--]OB

Florizon C

À\\¡-c1"
AW-C9
AW-Ci0
MW-17C
M\\'-20C
M\\'-36C

Feeder Canal (SG-5)
Feede¡ Canal (SG-5À)^
Silver Quarry (SG-9)^

Cement Company Pond (SG-10)
Sump Äb
Sump B'

a Locations to rnonitor with automatjc data loggers prior to and during draining of canai.

b Sump located in foundatjon slab of fotmer Building 5.

c Sr-rmp located on concrete pad rvest of former Building 53.
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FIGURE 1
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FIGURE 2

G¡-{ANGE IN WAT'ER LEVEL
c,qNAL (FROM ÐAT',,A &_0GGER)

I.IERCULES INCORPORATËD

CIBA SITE, GI.ET{S FALI-S, NY

Gate to Weir
Brook
Opened

oq
o
o
o'o

o
o
o
o
o
o
o
o

o
oo\*'-

FEEDER CANAL: Change in Water l-evel (Automatic Data Loggen)

0.5

0

6> -u.5o
J
OJ

G
È

;
cD -1tr'(!

(.)

o Canal (SG-54)- Automatic Data Logger

- t.c

-¿

36482.2 36482.4 36482.6 36482.8 36483

Time

36483.2 36483.4 36483.6 36483.8



tsR0WN AND CAT,ÐWELì-

FIGURE 3
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FIGURE 4

C¡-IANGE !¡\T WATER. LEVEL
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FIGURE 5
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FIGURE 6
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FIGI,JRE 7
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FIGURE 8
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FIGURE 9
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FIGURE 1X
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FIGURE 12
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FIGURE 13
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FIGURE 14
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FIGURE 15
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FIGURE 16
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ATTACHMENT 2

PHOTOGRÄPHS

\\BClt{¡{H02\projects\^.J\ 1 8539\Tlr.l040201 (eral llg gf fclr canal).DOC
M/12/01



1. Stone culvert under canal by Northeast Lot (looking northeast).

2. Stone culvert undet canal by Nonheast Lot (looking north).



3. Stone culvert under canal by Northeast Lot (looking north).

4. Canal east of Pretteatment Plant and north of Notheast Lot (looking west).



5. Canal observed from Lower Warten St. (looking ïvest)

6. Detedoration in north wall of canal, opposite from middle of North Lot
(looking north).



7. Detedoration in north wall of canal and local repair in wall, opposite west end of
North Lot (looking northwest).

8. Deterioration in north wall of canal and local tepair in wall, opposite west end of
North Lot (looking northwest).



9. Detedoration in north wall of canal opposite intetsection of Boulevatd and Lowet
Waren St. (looking northwest).

10. View of canal looking east from apptoximately 200 feet west of Weit Btook
inlet gate. Gate structute is visible.



L1. View of canal looking west from apptoximately 200 feet west of
Weir Brook inlet gate.

12. Noth wall of canal adiacent to Slivet Quarry (looking nofthwest).



13. North wall of canal adiacent to Sliver Quatry (looking nofthwest).

14. Noth wall of canal adiacent to Sliver Quatry (looking northwest).



15. North wall of canal adjacent to Slivet Quarry (looking northwest).

16. Sluice for stream entering canal from north (looking north). Sluice is directly
west of Slivet Quatry.



L?. Stream flowing into notth side of Cement Co. Pond (looking south\r¡est). Stteam
emanates ftom base of slope.

18. View of canal to east from canal wall near west end of Slivet Quatry (near sluice).



19. Sinkhole/washout in soil behind nofth wall of catral, apptoximately 15 feet east of
sluice into canal (looking down to northeast).

20. North wall of canal adjacent to Slivet Quatry (looking \ñ/est)



21. Rock cove in south wall of Slivet Quatty by flow outlet areâ.

22. Rock cove in south wall of Slivet Quatry by flow outlet area.



23. Rock cove in south wall of Slivet Quary by flow outlet atea.

24. Gate from canal to \üíeit Btook (looking southeast).



25. Repait to south wall of canal with tie-backs east of Weit Btook gate
(looking southeast).

26. Sinkhole/washout behind north wall of canal, opposite ftom southwest corner of
North Lot (looking east).



27. Canalviewed toward east from opposite west end of North Lot.



41. Stream feeding Cement Company Pond (looking nofth) onll/18/99, pdor to
opening of gate ftom canal to Weit Brook.

42. Stream feeding Cement Company Pond (looking nofth) onll/19/99 at
apptoximately 1115 hours, approximately 3.5 houts after the opening of the gate from

canal to Weir Btook.



43. Sinkhole betrveen south wall of canal and towtrrath obseryed onLUl9/99
(looking east). Sinkhole is located on opposite side of the canal ftom the Slivet

Quarry and a few feet west of the western end of the sheeçile tepait wotk in the
canal.

44. Close-up of sinkhole in photograph 43.



,{5. Sump within foundation slab of formet Building 5, designated as "Sump,{'.

l€.'

¡f

/

Þt

r¡ ;,' i,

1"

Yii..

46. Sump in concrete pad located directly west of formet Building 53, designated as

Sump 8".



ATTACHMENT 3

LOCATION OF CANAL WASHOUT
ADJACENT TO GI-ENS FALLS I-EHIGH

CEMENT CO. (GFLCC) PROPERTY
(AS PLOTTED BY GFLCC)

\\BCI{ÂH02\proiects\^_l\ I 8539\TM0€201 (eval ltg gf fdr canal).DOC
Ml12/01
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ATTACHMENT 4

PORTION OF
..PI-AI\TT MAp, STORI\{WATER SEWER LINES"

HERCULES DRAWTNG 0s1-8711-21008-5cF (REVTSION 7)
DATED SEPTEMBER 10, 1970

\\Bcltf-4H02\prolects\^.f \18539\TM040201 (eval ltg gf ldr canal).DOC
M/12/01
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NOTES: 

1. DRAWING DEPICITS CONDITIONS ON SITE PRIOR TO INITIA TION OF CORRECTIVE 

MEASURES CONSTRUCTION IN MA Y 2000, AND REFLECT THE CONDITIONS 

DURING WHICH THE FIELD EVALU A TIONS DESCRIBED IN THE TEXT WERE CONDUCTED. 

2. STORMWATER SEWER LOCATIONS WERE OBTAINED FROM A DRAWING ENTITLED 

"CIBA-GEIGY, GLENS FALLS PLANT A SSESSMENT", PREPARED BY MALCOLM PIRNIE, 

D ATED SEPTEMBER 1987. 

3. DATA PERTAINING TO THE CONFIGURATION OF THE WEIR BROOK TUNNEL UNDER THE 
RAILROAD EMBANKMENT WERE OBTAINED FROM A DRAWING ENTITLED "HERCULES 
INCORPORATED, GLENS FALLS PLANT, WEIR BROOK PIPING, SOUTH SECTION". 
DRAWING NO. 051-8711-21003-5GF. 

4. THE LOCATIONS OF MANHOLES AND TERMIN AL POINTS ALONG WEIR BROOK WERE 
OBTAINED FROM A DRAWING ENTITLED "MANHOLE AND CATCH BA SIN INFORMATION" 
SHEET 1, PREP ARED BY VAN DUSEN ANO STEVES, SEPTEMBER, 1997. 

5. THERE ARE OTHER STORMWATER SEWERAGE FEATURES NOT SHOWN ON THE DRAWING. 

1207000 N 

/ 
/ 

6. LOCATIONS OF WEIR BROOK CULVERT AND VARIOUS OTHER PIPES HEREON ARE APPROXIMATE 
AND WERE OBTAINED FROM PLATES 1 AND 14 OF THE REPORT ENTITLED "PRELIMINARY 
ASSESSMENT, MAIN PLANT SITE, CIBA-GEIGY CORPORATION, GLENS FALLS, NEW YORK", PREPARED 
BY MALCOLM PIRNIE, DATED SEPTEMBER 1987; AND FROM HERCULES PLANT DRAWING 
051-8711-61005-5WE-14 ''WASTE WATER STUDY (GLENS FALLS) SEWER SYSTEMS, SHEET 5". 
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