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-, INTRODUCTION

The Town of Rye, New Hampshlre 1n1t1ated operatlon of a n'unJ.c:Lpal landfill
at t.he ‘intersection of Lafayette Road and Breakfast Hill Road in 1976. For a
short period of time, the landfill was operated without benefit of any linear
and other presently accepted ‘operational procedures. However, the operation
was changed to l.med trenchs wh:Lch now cover the major portion of the site.

Operatlon as an act.lve 1andf111 was campleted by July 1, 1985. During
that time, both mun.1c1pal trash and incinerator ash from Pease Air Force Base
was deposited at the site. All the ash was deposited in areas where a natural-
silt liner has been placed prior to placing trash. The base of the landfill
was lined with finer grained sediments to try to limit leachate to the site. A
sample of the liner materials was provided to our Staff Hydrogeologist for
analysis.  The material is a fine sand with approximat_ely thirty percent silt
content. ' ' ‘

Append:.x Hisa map prepared by John W. Durgin, P.E. depicting the ori-
glnal topography, proposed final topography and a proposed fence to cut down
view of the operation from Lafayette Road (U.S. Rte. 1). By the time opera-
tions ceased most of the eastern portion of the property had been filled to
' capacity. However, the natural material in the west-southwest portion of the
property had been used as a cover material and, therefore, constitutes a large
area which should be filled as part of the site closure. Appendix B is a topo-
graphic map of ‘the site prepared by DuBois & King, Inc. depicting the site
topography as. found duri'ng the summer of 1984. For camparison to the Durgin
plan, DuBois & King, Inc.'s contours are labelled approximately 12 feet higher
than those for Durgin (i.e., Durg:.n elevation 72 equals approximately DuBo:.s &
King, Inc.'s elevation 84). ~

The Town of Rye has used this site as a landfill as part of a lease agree-
ment. In 1986, thé lease will expire. At that time, the landfill will need to
be closed in accordance with current state regulation. Accordingly, the Town -
of Rye contracted with DuBois & King, Inc. to perform an initial hydrogeologic
study including groundwater monitoring. This report is the result of that
study. Additionally, the Town has contracted with DuBois & King, Inc. to per-
form a second round of groundwater quality sampl:l.ng, contingent of State con-
currence, and prepare a fJ.nal closure plan in accordance with State of New
Hampshire requlrements. -



- BEDROCK, SURFICIAL GEOLOGY, AND TEXTURAL VARTATION

. A number of bedrock outcrops can be observed just to the west of the
site. They show the underlying bedrock to be a fine-grained biotite gneiss
which exhibits well-developed northeast-soutlwest foliation. The State geo—
logic map identifies this unit as Zone G of the Rye Formation. The bedrock is
fractured and intruded by many pegmatite and basalt dikes.

'The surfiéial geology is composed of stratified sands and gravels. Bed- |
ding is very well developed, and the sediments are well sorted. These are typ~ -
ical glacial outwash materials.

The alternate layers of sands and gravels are the most obvious small-scale
textural variation.® This has the effect of creating a difference between hori-
zontal and vertical permeabilities. There is also a large-scale textural var-
iation with coarser materials at the north end of the pit and finer materials
at the south end. This is accompanied by a greater degree of sorting in the
south end. Iarge boulders are found all over the site but are especially evi-
dent in the northwest corner of the pit. _



* SEISMIC REFRACTION SURVEY

RV

The flrst phase of the geophysmal and gechydrologic study at the Rye,
New Hampshire landfill was a seismic refraction survey of the site. The ob—
jectlve of the survey was to identify the depths to bedrock and other inter-—
vening layers so that the. topography of the bedrock surface could be deter-
mined. This information was then used to site groundwater monitoring wells.
Tests were performed ut111z1ng a Bison Model 1570-B seismic timer. Vibration
energy sources: for the testmg were generated by hammer impacts.

A total of eleven tests were conducted. The raw data from the tests is
presented in Appendlx c as travel times, time-travel plots, and bedrock depth
calculations. In most cases, the time—distance proflles were straightforward
and yielded good results. Test reversals were run to insure that the velo-
cities obtalned were correct: and to determine the inclination of the bedrock
surface.

In several test locat:Lons, problems were encountered due to background
seismic noise.  Testing on the eastern perimeter of the landfill was affected
by vibration resultlng from traffic on Route 1. This limitation was overcome
by conducting tests in an open fleld on the east side of Route 1, across fram
the landflll. S :

Depths to bedrock were calculated for each seismic profile (see AppendJ.x
A). A transit survey was run along each seismic test line to establish bed-
rock elevations relative to a common benchmark. The resultant bedrock surface
elevations are presented on in Appendlx D - Rye, New Hampshire Landflll Seisnic
Study.

The overall bedrock topography is uneven and slopes to the east. A
slight concavity is also evident as shown on the map. This is confirmed by
bedrock outcroppings to the east and northeast of the site, and by test pit
excavations performed in the landfill. It appears that the landfill is lo-
cated in the upper reaches of a bedrock basin ' quite close to a groundwater
divide. -

The seismic data shows no ev1dence of impeding soil strata such as
glac1al till overlying the bedrock. Additionally, the seismic velocities in
the bedrock itself are relatively low which suggests that the rock is frac-
tured. Judging from the soil material exposed around the landfill, the bedrock
is probably overlain with coarse-gralned, highly permeable materials through-
out. The limited recharge area and fractured bedrock would explain the lack of
groundwater on the bedrock surface over much of the landfill site.
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 SOIL BORING SURVEY AND
MONTTORING WELL INSTALIATION

A soil boring survey was performed at the Rye, New Hampshire landfill
site to accurately access the hydrogeologic conditions at the site and to
prov':Lde bore holes for groundwater monitoring wells. Soil boring and bedrock
coring was performed by personnel fram Soils Engineering, Inc. of Charlestown,
New Hampshire.

The results of the seismic testing were used as a basis for locating
borings/monitoring wells and were approved by the State of New Hampshire during
an August 23, 1984 meeting. In general, monitoring wells are located in land- -
fill sites such that one well is located up—gradient of the disposal area and
three down—gradient. The seismic study showed that the underlying bedrock _
sloped in an easterly direction and since groundwater-generally flows along the
bedrock slope, the borings were located accordingly. Seven holes were bored to
refusal and then cored an additional five to ten feet to verify bedrock. The
boring logs are presented in Appendix E. The locations of the soil borings are
shown on Map I. ' . '

Split-spoon samples were taken at five foot intervals in each of the bore
holes. Evaluation of the samples showed that in six of the seven borings, the
sediments were composed of sands and gravels of relatively high permeability.
In boring 8A, located in the southern portion of the landfill, the sands and

gravels were underlain by a thln layer of silty clay.

Bedrock contours generated from the boring logs are shown in Appendix F.

Depth to bedrock measurements indicated a shallower bedrock profile than had

been calculated from the results of seismic testing. This is due to veloc1ty
inversions which are not uncommon in stratified glacial sediments. '

Water table elevations were measured in each of the bore holes on November
6, 1984 using an electric well probe. Bore holes 3A, 2A, 8A and 7A were dry.
Up~gradient well #l1, contained water as well as the down-gradient wells 4A and
6A. Water table measurements were used to develop the groundwater contours
shown in Appendix F. The contours show the groundwater table sloping in a
south-~southwesterly direction.

Monitoring wells were installed in the bore holes to allow subsequent
water quality sampling and water table elevation determinations. The wells
consist of 1 1/2-inch PVC, slotted the full depth of the water table. The bore
hold anulli were backfilled with silica sand sealed with bentonite. ILocking
steel caps were cemented in place for security purposes. A diagram showing a
typical monitoring well installation is presented in Appendix G.
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A groundwater sampling program has been initiated at the Rye, New ,
Hampshire landfill. Water samples were obtained on November 6, 1984 from the
monitoring wells located at the landfill site and analyzed for volatile
organic compounds using a gas chromatograph (GC) screen, pH, specific con-
ductivity, COD, chlorides, nitrate-nitrogen, iron and manganese. Three A
off-site water samples from downgradient private wells have been analyzed.

Sampling Procedure = . -

These monitoring wells containing groundwater were purged of approximately
ten well volumes prior to sample collection. Samples were obtained fram the
monitoring wells using an air squeeze pump, peristaltic pump, or FVC baler, as
appropriate. - All equipment was flushed with deionized water before and after
each sample was collected. ' : o

At the time of sampling wells 1, 4A, 6A and 8A contained water. However,

‘well 8A contained only three inches of water and a sample could not be sampled.

Sampling Results ]

The results of the water quality testing are presented in Appendix H, in-
cluding sample results from the three nearby private wells. It is evident that
the landfill has had a measurable impact on groundwater quality. High conduc-
tivity readings and the presence of elevated levels of iron and manganese (com—

mon leachate constituents) in wells 1, 4A and 6A show that contamination is’

occurring in the immediate vicinity of the site.

Volatile organic ccmpounds were also detected in the on-site monitoring
wells. These compounds are.typically found in petroleum products and cleaning
solvents and are relatively common at low levels in landfill leachate.

Of concern is the possibility that the leachate plume may be migrating
off-site. Because of the high permeability of the on-site soils and the frac-
tured state of the underlying bedrock, the contamination may not be restricted
to the surficial deposits but migrated into the bedrock. This condition can
provide a means for rapid migration of contaminated groundwater. '

Tt is difficult to ascertain the full extent of leachate migration using
the existing configuration of monitoring wells. The width of the plume at the
eastern border of the landfill suggests that leachate has migrated under Route
1 and could possibly have advanced “further. At this time, delineation of the -
plume boundaries can only be speculative. However, the off-site samples show
no significant contamination has affected nearby drinking water sources.



- CONCLUSIONS

The Rye Landfill at the junction of Breakfast Hill Road and U. S. Route 1
is producing a leachate which is presently degrading groundwater quality in the
area of the landfill. The contamination is typical of landfill leachates with
high iron, manganese, COD, specific conductance, and low levels of volatile

- organics. To date, this contamination has not been shown to affect private

water suppl.les in the immediate vicinity.

Water table gradients show that groundwater is flowing fram the northwest
to the southeast, diminishing the possibility that leachate from the Coakley .. -
site is responsible for contamination of groundwater at the Town of Rye site.

. The only way that the Coakley site might influence groundwaters in the Town of

Rye landfill is by flow through fractures in the bedrock. This is a slight
possibility, with little possibility of confirmation.

Proper closure of the site with an impermeable cap should virtually elimi-
nate leachate and resultant groundwater contamination. This conclusion is
based on the facts that 1) a bedrock divide is believed to be just to the west-
northwest of the site, 2) the overburden is coarse and ledge is fractured re-
sulting in rainfall on up—gradient areas entering bedrock quickly, and 3} up-
gradient monitoring wells contain no water making trash deposited in the
groundwater unlikely.

DuBois & King, Inc. recammends that closure of the site, including an im=
permeable cap be campleted as soon as feasible. In the meantime, the Town of
Rye should use its personnel to rough grade the site thereby reducmg overall
closure costs.
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. Profilel
. Dlstance(Ft.) oL Time (MS)
;,(Shock”.to Geophone) 3 '

S U o 12.1
20 | 29.1
30 S 60.6
40 . 53.4

- os00 61.5
60 71.4
S0 . 68.2
80 88.6
%0 - 77.0
100 0 91.0

Reversal

0 [ R o 12.1
20 o 21.0
30 - o 30.1
49 _ 38.8
50 S 52.6
60 - . x 61.8
70 69.8
80 - 76.0
9 - 3 91.0
100 ' 92.2

10 ~ 95.0
120 : - ‘ 96.0
130 - , 99.0
140 o : 95.0
150 o : 100.0
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Q.stance (Ft.)

10
20
30
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50
60
70
80
90

100
110
120
130 .
140

150

10
20
30
60
70
80
90

Profile 2

Reversal

T:Lme _(MS)

8.4
16.4
25.9

28.5 -

39.5
45.5
- 48.0
55.4
62.2
69.8
76.6
80.2
85.4
89.4
89.8
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Profile 3

Distance (Ft.) g ' . Time (MS
.10 6.5
20 11.3
30. 14.8
40 20.7
50 24.1
60 32.3
70 45.0
80 51.8
90 41.8
100 34.2
110 - 41.8
120 , 41.8
150 47.0
190 43.4
Reversal

25 _ 21.2
50 43.1
75 64.1
100 - ' 60.6

125 ‘ 53.0
150 : 61.6
175 ' 64.2
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Profile 8
Distance (Ft.) Time (MS)
5 3.5
10 5.5
20 7.7
30 10.2
40 11.3
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Soils Engineering Inc.
Main St Charlestown, N. H. Q3603

~Dubois & King . ADDRESS Concord, NH_. . i T
v _Rye, NH._ HOLE NO. ..B=1A
no:scr name Landfill. (Closed)... LOCATION ST\
poRT SENT 10 .. Gary. Sharom.......c. esniinses PROJ. NO. cooiistosrerstsnsitonesisieiissimnssniseinsoice | DG 8 STAS ittt
ne sent 10 Dubois & Ring OUR JOB ~p. 2033-54 SOSUINNS I - 2212 SO
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR | SURFACE ELEV.
, : H.S.A. am DATE STARTED' :
bry 0 o oImmed. nous | TYPO L T t T paTE compL - '
Size 1. D. 3.3/8! 1.3/8: BORING FOREMAN ADom.ns:ue ...........
. Hommer Wt e - 140'{: 1M INSPECTOR cciomsnreniosnasic
.................... at ... ... Hours Mommer _Fall 30 SONS ENGR.
YCATION OF BORING:...oeooeeeooeoeeeeseeeess s eessessessassens e eeasessese sasaesesmessee ieesessasens eseassseseesssseesesensemeesoeseesseeseeesses e s s so et st eeteeee e ]
. Biows pér 6" Moisture SOIL IDENTIFICATION )
Ca . Strota
Blo';::? &'m::. g_...%- on Sompler Density Change Remoarks include color, grodotion, Type ‘of SAMPLE
per Depths =° § From _To or Elev soil erc. Rockcolor, ftype, condition, hard- -
foo? From — To 0-6 | 6.12] 12-18 Consist. ki ness, Drilling time, seams ond erc. Na. lPon ' Rec.
Test Pit
8.0!
v _ ¥ il“ﬂ . | §ZL 41 - 1 Q" 8"
0 -10°9 1SS 12/ V/Den Br Coarse Sandy Gravel —
w/Cobbles & Boulders -
R
13.5"
Weathered Ledge - Oxidation
17.0"
Solid - Micaceous Ledge
19'9" '
Observation Well:
|Set 20' of 1%" PVC Pipe in
Ground w/Last 10' of Slotted
and Covered w/Filter Cloth.
Ottawa Sand from 8'-19'9"
Bentonite Seal @ 5' Depth
‘ 3" Steel Protective Casing
I Grouted In w/Lock
o
GROUND SURFACE 10 .....19'9'" ... USED . L0 0T “CASINGSE  THEN wieoooeoesoesseseeeeeseeessne e seeessssessstssesssihesss st e sa s ais s ssssss
g & 140 Ib. Wt x 304 fall an 2+ O. O. Samplor SUMMARY
M Proportions Used Cohesionless Censity Coheslve Consistency Eorth Boring 199"
F~Cry C—Cored W—Washed trace 0 10 10% 0-10 locie 0:4 Soft 39 4 Mard Rk Coring ..... e
\Und.u,},,d p.,on linle 10 10 20% 10.30 Med. Derse 4 3 M/SHH Samples ...t
~Tais meg . . el vl PN AN e Ir w - rA .. - e re
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Soxls Engmeenng Inc,

: SHEET .....coinen.n 1. of .1
Mom St Charlu'own, N H. 03603 o
v _ DATE ... 9. =27-84 ...
..Dubois. 8. King.. SN . ADDRESS ...7;....Concord WNH.. s |, B=2A
,’mm name Landfill. (Cloqed) .............. 1ocmo~ UL LU § it e
sort SENT 1O .. Gary. Sharen ... oramemsanind 2 -VIE - S _
wnE sent 10 . Dubois. & King.... ........ _ouR JOB NO. ....2088= 84 o | OFFSET .o |
T GROUND WATER OBSERVATIONS - |o -~ . CASING SAMPLER  CORE BAR SUR'ACE ELEV.
o L el o DATE STARTED .. 9227284 i,
.................... @ i Hourns | YPE b oo Tl DATE ComPL . 9—’8 R=1: S
. Size L D, - 3.3/8 13/8 ‘
R . el 1 40# ....... rersesensnnie BORING FOREMAN h.Domlnggg ............
o _Hcmmer:'Wt.' S ' BIT INSPECTOR ..vieci ioasac
.................... at vHouvn. Hcmmor ‘Fai_l‘ 3Qn SOILS ENGR. ... _—
.SCATION OF BORING: e seeersiesraree it et ame e eR S as e e se RS e SR s eeerereiesennsenneans
. " Blows per 6" Moisrure v ' SOIL IDENTIFICATION )
Casi e L Strot .
z g;::f t'“p'h: a_%. on Somglu o | Density Ch:\:o Remarks include color, grodation, Typs of SAMPLE
- por ’ Pt > 9‘5' From _ To .er Elev soil el Rockcolor, type, condition, hard-
foot From — To ‘ | 06} 6:12°} 1218 Consist. b ness, Drilling time, seoms ond ete. No. 'Pdn Rec,
Test Pit
S : _ Den Br Coarse Sandy Gravel
— . - , w/Cobbles & Boulders
8.0'
: - 4 - - 10.0" Refusal
n 10 1881 50/Rlowd-No Henetr. 2V
Roller Bit
. 15.0'
Observation Well: ,
Set 15' of 1%" PVC Pipe in
Ground w/Last 10' Slotted
and Covered w/Filter Cloth.
18" Stickup
Ottawa Sand from 9'-15'
Bentonite Seal @ 3' Depth
— 3" Steel Protective Casing
— Grouted in w/Cap & Lock
GROUNMD SURFACE 10 .....15.0Q° ... USED ID0 . "CASING:  THEN oo oo oo er e eenee e eme s s s
™ 140 tb. Wt x 304 fall an 2 Q. D. Sampler SUMMARY
~ ple Type . Proportions Used Coheslonless Denaity Cohaslve Corslstency Earth Boring 1-5-0.
Oy C—Cored W—Washed troce 0 10 10% | 0.10  toote 0.4  Soft 30 4 Hod
~Undisturbed Pliton linte 10 10 20% 10-30 Med. Dense 4-8 M/SnH '

F=Test Pit A——Ainmr  Vo—Vana Tact Liomae 20 10 35% 20.50 Oente a1 g Sriff '


http:9.T?.2.7.-.S4

- Soils Engineering Inc. wiéer 1. o 1
Main St, Charlestown, N. H. 03603 9.:;6:84
..Dubois & King e AvORESS_.CODCOTd, NH | OATE e Boga
P oecT NAME ... Landfi1l’ (C1°59d) e LOCATION . RY€y BH i, | O NO.
: SORT SENT TO ...... G .a..r.\t...sha..r.gt}... Seshvesatonsainesansonneionsshoniosi e PROJ. NO. . eae il genhogseseansennsssnssseasnasnsas s LINE' & STA. STemsssaressssiianseseesenscenss.
RN . sent o . Dubois & King our sos No, . 2088-84 T OFFSET ..
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR | SURFACE ELEV. e
. . . 9-26-84
Type H.S.A. 2% . R DATE STARTED ... 2= 26284
.................... of .civenenni. Hours 3 3 g" 1 3/8" e DATE COMPL _9-26-84
Size 1. D. 2.2 / ..... ereerseannans et 1 ¥4 D o
laO # BORING FOREMAN 1, Domingue .
N Hammer Wt. BIT INSPECTOR N
IR ... ene OF ey, Hours . W A
o Hommer Fall SR | ¢ NN B Yo' T30 X < S
,ATION OF BORING:.eeveveeesnreeesesiamessssssssssssasanesnes eetee et bee s e et Aaes e bat e e e e8 et e e tbm e bt 5SS eeee s eeeee e e
Blows per 6™ Moisture SOIL IDENTIFICATION
Cosi ° ) ) 3 . ' L 13
BT:: s;m::: 2. on Sampler Density c):::, Remarks include color, grodotion, Type of SAMPLE
per . P . - °§' From To o Elov soil efc. Rock-color, type, condition, hard.:
foot rom — To 0-6 | 6-12] 1218 Contist. : ness, Drilling time. seams ond erc No. ’Pon Rec
"- [] 1 y 1t - t
53'-6.0 SS | 40162 No Topsoil . 1 02 12
V/Den Br Sandy Silty Coarse
_ : Gravel w/Cobbles & Boulders
10'-11'6" | 55 | 68 {28 | 37 _ _ ' 2 8" 1
14'-14'10" | 55 | 30 1 827" 14'10"| Refusal » EN AN
| ‘ '
Roller Bit
19.0" Rock V/Solid
Observation Well:
Set 19' of 1%" PVC Pipe in
Ground w/Last 10' Slotted
: and Covered w/Filter Cloth.
- Ottawa Sand from 9'-19'.
— Bentonite Seal @ 6' Depth
[ 12" stick-up ——T
— 3" Steel Protective Casing
[~ Grouted in w/Lock
RIUND surrace 10 19,00 .. USED .. 1Ur CASING: THEN oceoceeceeueeeaesenenssesssesas s se et casesasseses st essssbesssessasamense s stes
; 140 Ib. Wr. x 304 fall an 2 O. O. Sampler SUMMARY
HQ Proportions Used Cohasionless Density Coheslve Corsistency Eorth Boring .19.0"
B 0Y  C—Cored  W—Washed trace 0 10 10% 0-10  Locss 04 Soft 30 + Hard Rock COANG woveerponns
. “’U"‘d'l’\;ltgj Piston litile 10 to 20% 10-30 Med. Dense 4.8 M/Snif Samples 3
T=Teat Pir A Aaae U vfaaa Tl e AN 4a Cw Am eA Ma-ve arve roree .
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Soxls Engmeermg Inc.

: SHEET 1., ofl......
Main St. _ Chorlu'own, N. H. 03603 9-19-84
Dubois & }\lng .o . ADDRES . Concord NH , - o DATE EETTY I, ST 4S t.........................:
: ,pa NAME .La“dflll (C1059d) covveisivnne ' LOCATION .23

GROUND WATER OBSERVATIONS. o ' CASING SAMPLER CORE' BAR SURFACE ELEV. ........

12'2" - Immed.after qettl g well 9= _O 84 H.S. A o DATE STARTED . °—l° 8.
etz Q..." . & recdendmiaies e wevesy ‘seVerseais - - ”
2 n6" °' 21-84 H°f"‘ “Size | D 33/8" ’ 13/8" " DATE COMPL . 9 20-84...
17'8 -24-84 B Dl e V.Y BOmNuFOEMAN4¢-DinnSUE
: 9_75 84 - _ ‘Hommer Wr. . . BIT INSPECTOR .cecvmennenrenersenssnsscnsecssnsconcecenmrnnen.i
"""""""""""" OF eremmezeesesssesets Houts ) Hommef Foll 3Q!! SOIS ENGR. ........

--................................uu...............-......--.......-..-..._..j..'.‘..._-..‘..............................--.-...............---..--..-.-.. ....................

= | - Blows per 6" Moisture | o SOIL IDENTIFICATION. )
Sample g_,.—;.' ‘on Sampler . Density Chonge |Remorks include color, gradation, Type of SAMPLE
Depths .’.‘°§‘ From . To -, of Elng soil efte. Rock-color, type, condition, hard-- e
From — To ] 0.6 |.8-127 1218 Consist. | - ness, Drilling time. seams ond erc. No. | Pen Rec.
No Topsoil ‘
Silty Sandy Gravel w/Many
Boulders & Cobbles
TO=TT"6" [ 551 76158 | 28 | 10.0' |Test Pit 108" | 12
159 SS 100! Blows=No |Penetr. |V/Den Br Silty Coarse Gravel
- : w/Many Boulders & Cobbles
20.0' [Refusal
Roller Bit
23.0'
Cored w/1 5/8" ID - Broken
Barrel @ 28' Depth
28.0°'
- ‘ Observation Well:
Depths Timeb i : Set 26'3" of 11" PVC Pipe -
23'-24" 115 =¥, | o in Ground w/Last 15' Slotted
24'-25" 29 mkn & Covered w/Filter Cloth.
25.*76: __140 mFn, = 6" fecovdry ' 2' Stick-up - 3" Steel
2h' =277 3] =t .
e ;%;;7§, ?i wkn* — Protective Casing Grouted 1r
| B I B e 1 w/Lock - Ottawa Sand from
' o 15'-26"'3" - Bentonite Seal
@ 5' Depth
"GkouNo SURFACE 1O ...23.0. .. - UsED .. £3:U “CASING: THEN ..COTCA 3. 00 eeeoeeemsssseeesseessos e serensses
[ Sama? 140 1b. Wr. x 304 fall on 2" 0. D. Sampfo' SUMMARY
! JTp'e Typs Proportions Used ) Cohetlionless Dentity Coheslva Consistency Earth Boring 23 Q
C—Lorsd  W—Wathed troce 0 1o 10% 010  toose 0.4  Soft 30 4 Herd Rock Cerng ..
:‘U'\d 1turbed Pu!on lirtle 10 10 20% 10.30 Maj Qense ‘.g M/Sy.H. A Sumples ....cohbin
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Soils Engineering Inc. SHEET ... L. oF .2
Main St Chorestown, N. H. 03603 o/;re R ‘émZO-SA el
......... aoogess  ....concord, NH : B-6A
LOCATION  ...... BV%AMXﬁ"m"Mm"wmﬁ ........................ HOLE RO. e
PROJ. NO. e vsiiees, | UNE & STA
OUR JOB NO. ..s.20S8=84 . '

GROUND WATER 'OBSERVATIONS CASING SAMPLER  CORE BAR | SURFACE ELEV. ... SERE
" og_ng , . “ DATE STARTED ....¢ B Yo VX - U AU
3697 9-243 184 36 oun ’f” };:83/2" 1318" """""""" DATE COMPL .. 8m 24 m8lierermmenees
36 5"_ Imned.After Instali Size 1. D. 2.2l9. BORING FOREMAN . ...Do..... gue...
3 6 9" Well 9225~ 34 Hommer Wt I;g'{i . BIT INSPECTOR
A2 HoUm" | Hommer: Fall wieriiodassasies ememasssaceeses SOUS ENGR. ..iouiveiaiisesssasiaionsansssvenaasssssnssensess
: E)CATION OF aomNG........._N.e..\..t....:.9...B.t....f...l....-....zi.r.g_a}s.f.ast: BELL i msienimssiics s S S
Blows por & Moisture SOl IDENTIFICATION ) )
c © . Strat
BT::? S[:n;:o .4 on Somplor» Density Ch:s:o Remarks - include color, grodation, Type of SAMPLE
per P! ". = °§ From T° _°'_ Elov soil etc. Rock-color, type, condition, hard-
foot from — To 0-6 612 | 1218 Consist. : ness, Drilling time, seams ond efc. No. !Pon Rec.
No Topsoil
Test Pit Done Next to
Boring
T0O=11'6" |SS | 28 (24 |17 Den.Br Silty Sandy Coarse [. 1 118"110"
' - Gravel w/Cobbles & Small
Boulders '
{15'-16"'6" |SS 18 128 56 2 118"} 6"
507=2176" 155 | 28 |52 | 9L 3 18|12
76767 |55 | 38 |54 |57 4 |18"| Lost]
31767 155 | 48 (38| 39-lpist ™5 (18] 13"
38'6"
_’LS' r‘"—’iﬁ' 2Q - ];IIQ‘F\[' 3} 6 6“ le
’ Cored from 38'6"-39'4" - '
Core Barrell Plugged -
Ledge V/Soft
fGﬂouNosuwAcs}o ..... 436" ... USED .. 430 “CASING: THEN, GO Bl oo creceseccesresmsenncnss J—
St 140 Ib. Wi x 30 fall an 2 O. D. samplor SUMMARY
M Proponions U‘?d Cohesionless Dansity Cohestva Conislstency Eorth Boring l.';,'“6‘_'
Oy C—Cored  W—Washed troce 0 to 10% 0-10 Loore 0-4 Soh 30 4 Hord: Rock Coring O........
W —VUndisruribed Pisten finls 10 10 20% 10:30 Med. Cense 4-8 M/Snif Samples ~‘7
FeTos O A Kaar Vi Vana Tast yaer e 20 10 35% 30-50 Dente 8.15 Shitf | - B-GA

AT e A




. SQ',[S Engmeermg lnc' ' SHEET ..ooveeeerr Domvennn. OF Lo
Main St Charlﬂtown, N. H. 03603 _ OATE 9-20-84
JDubols & King . il “avoress .Comcord, NH e,
. .:a NAME ...1.-.,‘!‘4‘51..?}.1.1‘,_ (Cloqed) L»O_CAT‘IQN ..... XTI L O HOLE NO. oo BB s
.. sent 1o . 3Ty, Sharon . o ' PROJ. NO.' coooueesenniscanisvcnemsrenssmassssseamsesssnseee UNE & STA.
B g SENT O . DUbOiS & }\1“8 ..... OUR JOB NO oqg B4 e | OFFSEY e,
GROUND WATER OBSERVATIONS S CASING SA'MPLsR CORE BAR. SURFACE ELEV. ......... 5
SR S o . DATE sTarTED L ST207S4 S
. ‘36 9" 9/" /'34 . H ‘YPO H.S .A. C -:..2'-.'.‘..;... sedsinse s terees ‘—24482‘ i .
... . ouu o S n " " DATE COMPL R L P e
ren ; Size I D. 3.3/8" 1. 3/3 ................ - !‘..Y)onln"ue :
k5"~ AfCer Instal kell Sre b S BORING FOREMAN ..
K .| Hammer Wi, ) BIT INSPECTOR
" -5 A ' S
| 36090 t "9’""_'5"'3* Houn 1 bommer. Falt SOILS ENGR.
[--ATION OF BORING:........ ?‘sﬁ.‘.\.t..‘EQ...R.t...‘f.l...:..Bre‘a}.*ast. 52 E 0 O SO
1 -*Bioivs‘per-b_ Moisture Srrota SOIL IDENTIFICATION
Sample g___:. on s°"f"°' _ Density Change Remorks include color, grodotion, Typo of SAMALE
Depths >° El From. - - .To Coer E’l' s0il etc. Rockcolor, type, condition, hard-
From — To a3 S 0-6 ‘.6_.!2»( 12-18 | Consist. ov- ness, Drilling time. seams ond erc. No. 'Pon Rec.
41'8"|BT Clay & Decaying Rock
Roller Bit to 43'6" - V/Soft
. Ledge - Difficult to Flush
'AI'A"QAI'S“~S'§ gz 43'6" |Out ~ No Return of Water 7 14| 4"
OBSERVATION WELL:
Set 42' of 1%" PVC Pipe in
Ground w/10' Slotted and
- Covered w/Filter Cloth -
Ottawa Sand from 35'-42'
Bentonite Seal @ 7' Depth
1' Stick-up
1 - 3" Steel Protective
Casing Grouted in w/Lock
t
GPOUND SURFACE TO ... HJ'U ........ USED . G er‘i *CASING: THEN ... Coer...a .........................................................................
140 1b. Wr. x 30~ fall an 2" O. D. Sompler 1 SUMIMARY
Propartions Used Cohesionless Density Cohestve Conslatency Earth Boring 436"
C—Cored  W—Waihed troce 0 10 0% 0-10 Loose 0-4  Soft 30 4 Had Rock Coring 8%.......
~Un~distuibed Miton litrle 10 10 20 10-30 Med Dense 4.8 M/SqH Samples ..ol e




Soils Engineering Inc. er 1 o~ -~
Main St, Charlestown, N. H. 035603 9”484 e
; DUboiS & l\lng o o ADDRESS cOncord NH . DATE ..... ...4.;!_..,.7..’{;{..;..g.......‘A........
. [CT NAME Landflll (Clo d LOCATION HOLE NO. ..M., e reessesssesasraavionaris
it senT 10 .G3TY. Sharon UNE & STA. .
JE SENT TO . DUbOlS & King e eeeeeme st sessagaen oo (o123 ST
GROUND WATER OBSERVATIONS CASING  SAMPLER  CORE BAR | SURFACE ELEV. ... R
‘ . , DATE STARTED ...0-24=84...
ter ailing| v H.S.A. 2 e
. o after. ?. ,pg ype - M " DATE COMPL. ... :__3..48.4 .................. -
Size 1. D. 33/8 13/8 ................
140 sece | BORING FOREMAN . ...Danmgue
Hommer W i e BIT INSPECTOR
"""""""""" O ompsiogriines HOUR et Foll e 30% e | SOMS ENOR. recnecirressnsecacen
ON OF BORING .o ooooeooeeoiosssososiesiotesssemesemseesesssessssmssesn sesasesassans s s s s EA e e Ao e e bare b s s et R st Ao bs et e e sesssemssmnssmmee
) Blows per 6 .| Mouture Strat SOIL. IDENTIFICATION
i;m::: g_._':'. on Sompler Density Ch:::o Remorks include color, grodation, Type of SAMPLE
; P ' >° § From T,o‘ - or Elev soil erc. Rock-color, type, condition, hard- -
7 rom — lo 0-6 _6-12| 1218 | Comist. : ness, Drilling time, seams ond etc No. |Pen | Rec
No Topsoil
Test Pit
T0'-11'6" | SS | 16 127 |27 10.0' ' . 1 118 12"
15'-16'6" |SS 1 19 129 142 2 1181 7"
V/Den Br Coarse Sandy Silty
Gravel w/Cobbles & Bouldets
] . (Layered)
20"-21'6" [ss | 37 |27 118 ' _3 118" 8"
. 24.0'
25'-26'g" 1 gg | 15 10y 132 6_1is'f as"
' Den Br Layers of Fine-Coarse
Sand & Gravel
28.0'
30'-31'k" 1355 | 18 128 T : 5 112'% 15"
Den Br Silty Fine Sand ’
35-35'8" 1SS [ £2/61'-50 IRloys 35.0' 6 6" 6"
No Pennttatidn Wet Stiff Gray Layers of Clay,
35'6" [Silt & Sand
Roller Bit from 35'6"-42'-
Fractured & Veathered Rock
CR3UND SURFACE 10 42.0 USED .. 62,00, “CASING:  THEN . coorereceseremenrasacssenaninonss o B
Ymnt 140 Ib. Wt x 304 folt an 277 O. D. Sampler SUMMARY
~7e Typs Proportions Used Coheslonless Density Cohesive Conslitency Earth Boring 42,0
Jy  C—Cored W-—Waihed troce 0 to 10% 0-10 Loose 0-4 Seh 30 + Hard Rock Coring ....ooenes
W~-Undissurbed Piston Lirele 10 10 20% 10-30 “Med. Conso 4.8 MA/SnH Somples IS - T




KCT hAME
et
wiE SENT TO

Dub01s & King .

SENT 10 . Carv Sharon

Mam Sf

Landflll (Closed) o

‘Engineering Inc.

Charles!own, N. H. 03603

ADDRESS

‘LOCANON

Longy

Q 1‘ d NH saersssnganter s enses e TesERT R0y

Tobss-sa

DATE ....9~
HOE NO. BoZA e,
LINE & STA.

285 Blhririririnc

GROUND WATER OBSERVATIONS: CASING ©  SAMPLER  CORE BAR | SURFACE ELEV.
AL 1 T e L " DATE STARTED ......
3,/4' ;1* ter Bal‘;wvao - Typs L H.S ;A'. e ;' ................ DATE COMPL.
o . Size 1. D - 3.3/8" -.1.3/8! aesienenniedncs BORING FORE
o .H_o,in_me‘r Wt - .140"'{ 8IT INSPECTOR
e OF it H‘oun Hdmmar FG" LI CL T, -’..:.,3...0.‘.'..'.'..3 ceiiedataanae SOILS ENGR aavas

| .Biows per 6" Mourore | o SOIL IDENTIFICATION
Sample 8_-.';- .on Sompler- Density - Chor;go kemarks include color, gradation, Type of SAMPLE
Oepths SC°El From - To . er Elev. [*0l o Rock-color, type, condition, hard-
From — To | A 0.6 |- 5.1‘,2", 12-18 | Consist. ° jness, Drilling time. seams aond ete. No. 'Pm , Rec.
OBSERVATION WELL:
Set 40' of 1" PVC Pipe w/
Last 12’ Slotted & Covered
w/Filter Cloth - 12" Stick-un.
Ottawa Sand from 32'-44'
Bentonite Seal @ 5' Depth
3" Steel Protective Casing
Grouted in w/Lock
GROUMND SURFACE 10 ..cls2 (1o USED .. 42.0!. "CASING, THEN .+ oovocovoiesesssessrsssssmssssess e seseesesorasessbsessbnsese s ar st senssassiinsessncons
- ' 140 Ib. Wi x 30&fall an 27 O. D. Sampler SUMMARY
: M_ . Proportions Used Cohetlontess Deniity Cohetlva Consisterxy farth Bovlnq 42.0!
S0y C—<Cored W—Wailied troce 0 to 10% 0-10 Lovie 04 Soft 30 4 Had Rock Coring ..erenss
':\_U-sdiu_,:‘:-ed Platan Hrte 10 te 20% 10-30 Ated. Dente -8 M/Sulf Sarrples I ; S
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s’t-‘l

Soils Engineering Inc. wieer 1 o I
Main St, Charlestown, N. H. 03603 1
. | oA 9-"6—8&. ...................
. _....Dubois. &.King. ADDRESS e Concord, NHolenn Hote o, . B=BA
'.w ‘aMe .Llandfill. (Closed) LOCATION erereens RY R e N i T B
B.1 senT 10 .. Gary. Sharom........ _ PROJ, NO. oicelomioniaiisiivmsmissiasussusisssesssesssesssssss LINE & STA. .,
g SENT 10 . Dubois & KINg . OuR JOB NO. ........088 % OFFSET ...
_ GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. SURFACE ELEV.
: . Type H.S.A. _ 2" o o DATE STARTED LA
Immed.,.. Hours YP S 2 (T 2226288
after settlng c351ng Size L D. 3.3/8! 1:348. ................ BORING FOREMAN 1!
Hommer Wt l“o”: ; BIT INSPECTOR
,,,,,,, ; ; N
"""""" OF it HOUR ] er Fall .30 weeeretensn | SOILS ENGR. wouerrrereee
Y ATION OF BORING ...c.coeveeinneeeiecriancionsisivassintetossasasniossassannassonssnaneessssnnstsosrnisersnionsutras issinsencvaninesoassassssnnssnessivaniios sssesesseessnnnsnnns
Blows per & " Morsture s SOIL IDENTIFICATION _
:’:::: g_._s“é. . on SomplerT Density CP:::::. Remarks include color, gradotion, Type of SAMPLE
> rom ° or soil ete.  Rock-color, type, condition, hard- e
From — To - T4 0-6 | 612 12.18 | Comin, E]‘f" ne1s, Drilling time. seams end et Ne. !Pon , Rec.
Test Pit
0'-11'4" cg | 18 38 38 10.0°' : 11 181 18"
o Den Br Silty Fine Sand w/
Gray Silt & Clay Layers - -
(Sand Lavers Moist) -
| Den Br Coarse Sandy Gravel
5' SS | 50 Hlows|- 15.0"' | w/Cobbles—-Clay Lavers
No Penetration
Soft Micaceous Ledge -
Roller Bit
20.0'
OBSER\’ATION WELL:
Set 20' of 1%" PVC Pipe in
Ground w/Last 10' Slotted &
Covered w/Filter Cloth -
12" Stick-up - Ottawa Sand
from 14'-20' - Bentonite
Seal @ 6' Depth - 3" Steel
Protective Casing Grouted
in w/Lock.
GPOUND SURFACE lro 20()' UsED .. 20.0).  “CASING: méu ................................................................... i Eareae iasiavasereanens
' 140 Ib. Wt x 3G« folt an 27 O. D. Sampler  SUMMARY
wﬁ_. . Proportions Used Cohasionless Density Coheslve Conslstency [ovnh Boring ‘,.(),_0,'
: C—Lored  W--Washed troca 0 to 10% 0.10  losse 0.4 Soft 39 4 Had Rock CoMnY ...comnerees
3 '\.Uf\ditm;‘:.,d Piston litlle 10 to "C'L 10-30 Med. Cemse 4.8 M/Sutf S-:m_p'c'l ....... ) e
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TYPICAL MONITORING WELL DESIGN -
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APPENDIX

TYPICAL MONITORING WELL DESIGN

LOCKED CAar
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STEZL CASING

5 \T EARTH MOUND

ey | ' | \S CEMENT

: - - -—— . S Z— — - - S . o e —\
NG SURFACE —_ ‘

/ —‘J— | TX‘—_ _ésNTON/ 7TE
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© .~
N

1% HAND SLOTTED
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RYE ¢
WATER QUALITY RESULTS SUMMARY

Off-Site Wells On-Site Wells

Breakfast Home ~ Sherwin Test Test Test Saféi
Paramester Hill - Center Wash Rd. Well #1 Well #4A Well #6A Limit
pH (Su) 7.7 8.65 8.05 6.95 6.55 6.7 6.5-8.5
Conductivity _ |
(umhos/cm) 340 380 . 320 1,140 820 1,700 NS
Ccob : 16.0 4.3 6.1 30.7 51.4 101 NS
Chlorides 69.5 44.0 48.5 148 25.0 245 256
Nitrate-N 5.44 0.29 0.19 0.21 1.33 0.78 10.0
Irbﬁ <0.22 0.11 0.46 0.72 ° 64.1 35.9 0.3
Manganese <0.0l1 0.03 0.07 18.9 9.03 7.94 | 0.05
Methylene
Chloride NT NT NT -0.017 0.012 0.004 0.15%
Acetone NT NT NT 0.022  0.024  0.014 NS
THF NT NT NT D 0.031  0.018 NS
Behzene NT - NT NT 0.004 0.004 0.005 0.035*
Toluene NT ~NT NT ND 0.005 ND NS
Ethyl
Benzene NT NT NT ND 0.004 0.007 NS
Xylene NT NT NT ND 0.010 0.010 0.620*

All results are reported in mg/l unless otherwise noted.
NS - No standard set

ND - None detected

NT - None tested

* - Based on SNARLS per Ws 302.08(a)(2)




ENGINEERING & ENVIRONMENTAL SERVICES

. WATER & WASTEWATER LABORATORY

Job No: 46561 -

Rout_e 66
Randoiph, Vermont 05060

(802) 728-3376

Lab Sample No: 17-85
NAME: Rye Laﬁdfiil SAMPLE_ * SOURCE:
: R COLLECTION DISTRIBUTION:
ADDRESS; Rve, NH: OTHER:

POINT

DATE OF SAMPLE: -~ TIME:

SAMPLED BY:

Steve LaFrance

"DATE RECEIVED:

1/16/85

ANALYZED BY:

RIM & SRH

REMARKS: Three water saﬁp;es for analysis.

RESULTS ' (Expressed in milligrams/liter (mg/l) except when noted)

Test Parameter :#l-BreéRfaét Hill #2-Home Center #3-Sherwin Wash Rd.
pH (Su) |  '5', 7.7 8.65 8.05
vConductivity(Umhdé[ém) 340 390 320

Nitrate—N' | - '.:._ 5,44 0.29 0.19

coD B 16,0 4.3 6.1

Tron T <0.02 0.11 0.46
'Manganese ‘ B ‘ “ ',(0.01 0.03 0.07

Chlorides 9.5 44.0 48.5

Respectfully submitted,

Ronald J. MacBruce
Assistant Laboratory Director

Randoiph, Vermont Burlington, Vermont ~ Concord, New Hampshire

Biddeford, Maine
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APPROXIMATE 1,000- FOOT RADIUS AROUND THE LANDFILL SITE
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