
GEOSCIENCE CORP 

12 METRO PARK RD. 
ALBANY, NEW YORK 12205 
51W458-1313 
FAX 51W458-2472 

February 12,1990 

Richard Brazell 
New York State Department of Environmental Conservation 
615 Erie Boulevard West 
Syracuse, New York 13204 

Director, Division of Environmental Enforcement 
New York State Department of Environmental Conservation 
50 Wolf Road 
Albany, New York 12233-5500 

. Director, Division of Hazardous Waste Remediation 
New York State Department of Environmental Conservation 
50 Wolf Road 
Albany, New York 12233-7010 

Division of Environmental Enforcement 
Albany Field Unit 
50 Wolf Road - Room 415 
Albany, New York 12233-5501 
Attn: Frank V. Bifera, Esq. 

Director, Bureau of Environmental Exposure Investigation 
New York State Department of Health 
2 University Place 
Albany, New York 12203 

NYS Department of Environmental Conservation 
615 Erie Boulevard West 
Syracuse, New York 13204-2400 
ATTN: Tom Male 

Dear Sirs: 

Enclosed is a copy of a letter, and its attachments, prepared by Dunn Geoscience 

Corporation and dated January 9, 1990 regarding the vertical groundwater 

gradients a t  the Carousel Center site. This package was previously forwsarded to 

the Department. However, we want toensure that this information is available for 

your consideration as part of the review of the Supplemental Feasibility Study 
-, . .- 

-* 
submitted last week. 
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Please consider this information along with the information and approach 

presented in the Supplemental Feasibility Study. 

If you have any questions regarding this matter, please feel free to contact me. 

Sincerely, 

Thomas M. Johnson 
Associate Hydrogeologist 

TMJ:ce 
attachment 

cc: N. Sullivan 
W. LaRow 
R.  Heerkins 
M. O'Toole 
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GEOSCIENCE CORP 

12 METRO PARK RD. 
ALBANY, NEW YORK 12105 
511V458-1313 
FAX 510l458-2472 

January  9, 1990 

Mr. Richard Brazell. P.E. 
New York Department of Environmenta l  Conservation 
615 Er ie  Boulevard West 
Syracuse, New York 13204-2400 

Director ,  Division of Environmenta l  Enforcement 
NYSDEC 
50  Wolf Road 
Albany,  New York 12233-5500 

Director. Division of Hazardous  Waste Remediation 
NYSDEC 
50 Wolf Road 
Albany,  New York 12233-7010 

Director, Bureau of Environmenta l  Exposure  Investigation 
New York State Department o f  Heal th  
2 University Place 
Albany, New York 12203 

ATTN:  Frank V. Bifera. Esq. 
Division of Environmental En  forcement 
Albany Field Unit 
50 Wolf Road - Room 415 
Albany. New York 12233-5501 

ATTN: Tom Male 
NYS Department of Environmenta l  Conservation 
615 Erie Boulevard West 
Syracuse, New York 13204-2400 

RE: Hydraulic  Gradient-Clark Site  

Dear  Mr. Brazell: 

This  letter is t o  provide you wi th  t h e  information tha t  was  requested regarding 

substantiation of vertical upward  gradients  at t he  Clark  s i t e  a n d  surrounding 

areas. Attached are  relevant  port ions of a report da ted  Augus t  1961 by Moran, 

Proctor, Muser & Rut ledge  Consult ing Engineers for  t h e  O n o n d a g a  County Metro 

Sewage Treatment Plant ,  a n d  wa te r  level measurements i n  piezometers from 

borings B-18P and B-20P a t  t h e  Carousel  Center  Site. 
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T h e  strat igraphy at the Metro Plant and the  Carousel Center Site a r e  generally 

consistent. In both areas, fill  material  overlies a silty, sandy  layer  (S-1) 

which overlies a ihick silty clay layer, generally distinguished by three  

layers ( - 1  C-2, C-3) which vary slightly in their  composition. Beneath this 

silty clay confining layer is a water  bearing sand and gravel unit.  It is the  

confined hydraulic pressures within th is  unit which create t h e  upward  gradient 

through t h e  overlying silty clay. 

\ 

T h e  Muser, Rutledge Report identif ies the  sand underlying t h e  th ick clay strata 

as the  S-2 unit. At the Carousel Center Site, John P. Stopen Engineers has 

designated th is  same strata as S-3. Examples of the  head present in th is  sand 

unit a re  provided by water level measurements such as those made  in boring 

number l l l U  at  the Metro Plant where a head of approximately 220 feet was 

measured. . Similarly, at the  Carousel Center Site, the head above t h e  S-3 sand 

uni t  measured at piezometer B-18 was in excess of 175 feet, a n d  t h e  head 

measured in piezorneter B-20 was approximately 108 feet. 

T h e  attached excerpts, as described above, substantiate t h e  existence of a 

significant upward gradient through the  confining silt and clays a t  t h e  Clark 

Site. 

I f  you have any questions o r  would like to  review this da ta  with me, please 

feel f ree  t o  contact me. 

Sincerely, 

D U N N  GEOSCIENCE CORPORATION 

Thomas M. Johnson 
Associate Hydrogeologist 

cc: Jim Stewart 
Joe  Slack 

attachments 

TMJ:ce 
File #: 2371-1-455 
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Tha hri.-r?s =::I g i o ~ ~ i ~ ~ e t s r  oSSE.~V~ ' . .?~~U~  hzve 2ctcr ~7incd thnt -. , - 11 . I thcze are t;.;.:, c~ ix rez t  g z c ~ n d  :!?:?.t=r. lcvels :iLt K;is sita. I . ; ~ c  first is 
all ~ j r ; ~ y  - - or s c r l " ~ c 3  ,;;r;jx::d \;.zt=r *;,:iich i3'izi l '~e i:: tl::: scil:~ O V C - I - ~ ~ ~ I ~ ! ;  

Tkc I i o , ~ i r p  1-~-l.,i& in 1756 earlier 2~14 the o?~ccrvttion utallz 
inztalled is c(;.~i~~c*cica t.;.ii:r tLc c~~sr~=r . : l ; l t .~  fizs-s:ri \-:ator lou;.ctl:== cfsr- 
at io:~o ohowed 'cI:a't ths gro~acl vra';sY curi'aca ~ r i o r  t o  tho 1953 conatr-rlction 
w r o  gescrdly ia rile r a q o  fro,% Zlov~. 368 to Z?sv, 370, X;r!ring csn- 
~tructiorz tha \?sllgai:~i iastdlstiona lowered tlra ~ r o r m d  \.mter r;e:ierdIy 
to t k  rixz~c of Zlcv. 35.6 to 35.5 irz the 3rsa of tho Digsstcr Taltko =id 
to the raaac ol Slzv. 34.1 t o  3 52  in 5112 aroa of ths :;oViirlg 'I'anko, Plotu 
of iildividual observztior veil roadlngs duricg t5o conotrtzcticn gro-and 
wzter lo\veriu; on Flats E(o. 1 show t im ti& I~iotory of this ground water 
b\r2 ring. 

~baervr,tioca far lzvolo of tkz rimer nrocad water made in tiic 
&. w 

pio'zometortl installeci dil.rinz tile recc!:'; cqlor=t;io3 prozrzr~l ehcw a 
. . pmcticdly i ~ v o l  g r o ~ a ~ d  vfl-ter ourincc- 1% tilo rzrgc Cbv.  @B to 363'2 v ? Y ' . 

Picsoxncter o bsc rv;\,ti.iouii =e piotiud zz3inst t i30 an Plats 1.10, 2 and 
centours of tkesa observations sro G£ J u ~ a  12. 156 1 zra ~ l u t t z d  on ir?latc - - - 
No, 3, T1;c cScarvations &id contnxril ~ i l o t ~  no efiecte of logcage iato 
tlzo pire g d l e ~ i 3 u  x d ,  89 a r e u ~ i l t ,  ouc!r lo;4,?agc ~ c s d  not bs conoiclorccl 
a f zc for  kl pl~;:E. cattkin::utl .  ka ca-npzl-i~c3 \-;it3 f;!i~' obcczved upper 

-. 
t:, i t 3  in=t~!Z-,.i;.>n. i:sv..?ver, it i~'c;.tilniltcd tsat tho a r t z o l ~ i l  hcr;ci ~ i ~ : : t  - -----.-- --.- ----- 

r.--- \ r  f 'k.c as nxci: xi; 23 i~&, ,.A;\? p-k=;rj;at.t~r irsslallsd st a G ~ r i t i r  of recr La 
bb&. 

b. ;. , 

t:ic C2 lilt-; c l y t  iinu eilovn vzttrr 1-vol rcaBi=:3 iix Chi:  rcxpa froin LA.:lfv. 
I 377 to 37;;. il: ~-C.-i;er \-..crcks 8 feet to 9 icot at:rvc tke uy.;;;zr zraund v:.,?tor . 

Icval, T!:ZSZ o>serv~:ixx! ixdic~ta a C C . Z ~ ~ ~ U O C B  cp~~arri flow oi grouricl + i 
v:sQcr from tI:o ~zderijrin;= rcc:: 2nd compact s a d .  Zidr; colrdition ir; I 



' - E -  

cc? by !.::a prczc:'~cc af ~ a 1 t  in thc clay Lzda, iutiicating L- 
c(~ILI:; from t ' k  I.DC~:, ~ 1 d  L'jl t::~ rcd c~lr ,~. i :1~ ~i tke ticc;3 - .. 

osr:;ki rc!ccl::i!"r3.;zl 12: ~ i ~ i ? ? :  cf ferric oxick a.dt of i:22 uz&yl*finz .-. . . . , 1..12.~01 lyi . ; :~ 5;": ;;ld s;l ~ 1 1  cic.:r. ~f '-:z>t> \rr,llcy iill zlsiea 
tile prcocucc t!f i1zt23izc: y-sksr prcscuToo in the rod: c ? i ~ c l  ti12 lower 
r ~ z ~ ~ ~ L i  ZCZS~\-:ZI:~:~. It i~ k,?l i~vc,d,  ; : 3 ~ ; r ~ ; ~ ~ r ,  e!;a: t.!:c:;o artesian pr.+3- 
cxzc3 !,+,I,,.- r. -  ALL^.^^^ 1 : , : . ! , ,  :- LL ~ - . y )  -..a. -....,.- i . a - . - - t i ~ ~ l  U Z L ~ ~ C ~  C i l  t.13 2lLilt k ~ t r l ~ . : : ~ r l t g .  
T::e c:ir;tencc ~f rlr tesixi vcltcr prezsurcs wLic:l ;\re m , y i r ~ t ~ m  at the 
bCt~O.al == L A:. r.& C3 C ~ Z J I  ='id ~ ~ . ? c r ~ a z e  fa zi-20 vdth r c q c c t  to t::a tlir;:ar 

watar tabla et (ha t3p of t?.y ~ 1 . 2 ~  ~trzta k ~ v e  b e ~ i ~  con~idercd in cvaiu- . 
.x 

a t i x ~  tthe remits of t!~e lzbozt;tory .tt-at=, 

L a b ~ r ~ t a r y  teats performad on ~nmples reccvored from Boring 
No. 11 1U includcci dztermiizztione or' natural water content aid litterberg 
plasticity limit w.tater contcnf B far idcniizcatiou aud classification p z r -  
poscs, cict-cr:ui;zrtiona ctP ce?-r,~reorivs ~ t r c n ~ t h s  in the mper C1 ctraturrr 
to investizats p ~ ~ n i ' u l o  bzariiq capacity overlo~dit~g k i n g  the wzter f cs t- 
i n ~  of the tz&o and cor1scli2zition teata to claterrrliue h a  oettiomeilt pro- 
portico of dl or' the ttldcrlying clayc. 

I Ao aa oclj~mct to the laboratory tosting operations, verticzl sLicca 

! fro:a ty2icd u~+istarbcd carrples we ro prepare J, allowed to kry alovtly 
ta a cnnditioil c;i ~:~ru;irnurn cclor contrast and "c~lcn ;?hotcgrapbeJ. 2'our ! crich p!.~~'iagrc?~;~c 2rc ui~o\-.~i on Plntt: 1.10. 4. The asper l c f t h ~ ~ i d  photo- 

' - 2~3;7?i ahoy80 s sarr~plo oi tLc soft \\-irite cl~emical. t=:n~tc az~d i u  ii~cluchd 
only to. s ! ; o ~ ~  t ka  gerierzl ci:arzctcr ai this :natcriel. TIie ngpsr right- 

. . liz~zc! p:~oi'.~~s'a~-.-..ii 1s z nIico fio:n tho GI ct-ratu-a of ciarl: gray orzm-ic 
oilty clay f'.;.o;-,: F, dcpt!: of Bb feet: Tliia pi10tagrq11 showa black o_uccizc 
of dzcayed v:,.:;.,.ta';lc :nattcr a.ad tho eficcto of a horizontal aai.rd ttcrrlll 
at t:~e very b:>tC~liX oi the p i ~ ~ ( = ' ; ~ g r ~ i p l ~ .  -:2i'Z~.zrwi0e, ~tratLficatio~l is not 

C* c?ic.Li?,ctly vi.:.if>la 1~ t!:io rantzrid, ~ h c  iswor Icft ~!j;r-l;to~ra~>h i'8 froin 
9Lrztlzm C2 nt 3 r'.s?ti~ oi' 7.3 Ir'zet. TPJs p;iotagrnph S~IOWS tila clin: nct 

1 llori:c.ltnl str:iliic;ti~x:~ =d vciWvin; oi silty c k y u  ilod r;iltn chsractor- . 

ittic cf l~cc:'.k;-izzs Co<j:).;ils. TI.;z blz.ck color of tl5s soi l  in its nktui-d I c ~ : i ? ! t h ~  C~:~ZT,'-? 8 rspii$ ti, tko gray3 2 ~ d  blueo alrovm. Tk2 ~f d a ~ ; ~  . . r a  * . ~ 3 1 3 1 0  iil 611:'s c!zv2iepd f r o r a . ~ A c k t i ~ i l  d ~ r i ~ i i ~ ,  t!ls clow Zzying. 1:te 

lo~.pzr rizi:ti:z.sd !;';o';o~:r~.:.:i is a ol!c.= ~f t h  ctiif br.s~c;,i silt;. clzy or' 

Strztu:-,-; C3 X;.C.:I ,z d33tir oi 139 fccf. 'i'kiu ~ I ~ ~ t o c r i p i ~  also ~hc;.r-to l~ori- 
ec;ztel strrrl;il'ic:ition =ll tkc IztcrbcciCit~ oi a s u d y  silt layer in Cic ciay. 

1Sasic 3zia irora c.11 of t k c  tzboxtory tcsto cro ~urnrnarizcd ia 
Ta??lo I. ?or ~wi;:asco c ~ C  c l t i s ~ i f i c ~ t i 0 ~ 1  bf t!~c clajr~, t ! ~  ~ C Z J U ~ ~ S  01 latter- 
k21':; p l a ~ t i c i t ~  !ir.:iE t c ? ~ t ~  : ) ~ c I F ; B ~  on a lzl~stici iy Chart on PIS3 ;'qua 5. 
r* i. 1-c Ji>cn ~ y ~ t i l ; : j 2 ~  rhpe~cut i ; lg  t ~ @ i o  oa szunpico i'ror*~ tho C1 strztun1 in11 










