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Table 2. Analytical Methods, Containers, Preservatives, and Hold Times
Groundwater Monitring Plan

Hidden Valley Landfill, Pierce County, Washington

Parameter Units Method* Container Sample Preservation
Maximum 
Hold-Time

Antimony (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Arsenic (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Barium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Beryllium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Cadmium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Chromium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Cobalt (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Copper (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Lead (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Nickel (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Selenium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Silver (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Thallium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Vanadium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Zinc (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Nitrate (NO3
2-, as Nitrogen) mg/L EPA352.1/EPA300.0 Plastic/Glass Unpreserved, ≤6°C 48 Hours

VOCs (list in Appendix A) µg/L SW8260B/C 3-40mL glass vials pH<2, HCl; ≤6°C 14 Days

Calcium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Alkalinity (as CaCO3) mg/L SM2320B Plastic/Glass Unpreserved, ≤6°C 14 Days

Ammonia (NH3-N) mg/L EPA350.1 Plastic/Glass pH<2, H2SO4; ≤6°C 28 Days

Bicarbonate (HCO3 as CaCO3) mg/L SM2320B Plastic/Glass Unpreserved, ≤6°C 14 Days

Chloride (Cl-) mg/L EPA300.0 Plastic/Glass Unpreserved, ≤6°C 28 Days

Iron (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Magnesium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Manganese (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Potassium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Sodium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO3 6 Months

Sulfate (SO4
2-) mg/L EPA300.0 Plastic/Glass Unpreserved, ≤6°C 28 Days

Total Dissolved Solids (TDS) mg/L SM2540C Plastic/Glass Unpreserved, ≤6°C 7 Days

Total Organic Carbon (TOC) mg/L SM5310 Glass pH<2, H2SO4 or HCl; ≤6°C 28 Days

Total Suspended Solids (TSS) mg/L SM2540D Plastic/Glass Unpreserved, ≤6°C 7 Days

Cyanide, Total mg/L EPA335.4 Plastic/Glass pH>12, NaOH; ≤6°C 14 Days

Nitrite (NO2
-, as Nitrogen) mg/L EPA300.0 Plastic/Glass Unpreserved, ≤6°C 48 Hours

Biological Oxygen Demand (BOD) mg/L SM5210B Plastic/Glass Unpreserved, ≤6°C 48 Hours

Chemical Oxygen Demand (COD) mg/L SM5220C Plastic/Glass pH<2, H2SO4; ≤6°C 28 Days

Coliform, Total MPN SM9221 Plastic Unpreserved, ≤6°C 6-24 Hours

Color PCU SM2120B Plastic/Glass Unpreserved, ≤6°C 48 Hours

Notes:
mg/L = milligrams per liter
µg/L = microgram per liter

PCU = platinum-cobalt units

Other Analyses

MPN = most probably number

Appendix II Groundwater Quality Parameters

Appendix I Monitoring Constituents
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Table 5. Analytical Program and Water Quality Criteria
Groundwater Monitring Plan

Hidden Valley Landfill, Pierce County, Washington

WAC 173-200 Site Specific Primary MCL

Antimony (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.05 -- -- 0.006

Arsenic (Total & Dissolved) mg/L SW6010/SW6020 0.005 0.00005 -- 0.01

Barium (Total & Dissolved) mg/L SW6010/SW6020 0.001-0.005 -- -- 2

Beryllium (Total & Dissolved) mg/L SW6010/SW6020 0.001-0.005 -- -- 0.004

Cadmium (Total & Dissolved) mg/L SW6010/SW6020 0.005 0.01 -- 0.005

Chromium (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.005 0.05 -- 0.1

Cobalt (Total & Dissolved) mg/L SW6010/SW6020 0.01 -- -- --

Copper (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.01 1 -- 1.3

Lead (Total & Dissolved) mg/L SW6010/SW6020 0.001-0.002 -- -- 0.015

Nickel (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.02 0.05 -- --

Selenium (Total & Dissolved) mg/L SW6010/SW6020 0.005 0.01 -- 0.05

Silver (Total & Dissolved) mg/L SW6010/SW6020 0.01 -- -- --

Thallium (Total & Dissolved) mg/L SW6010/SW6020 0.001-0.005 0.05 -- 0.0005

Vanadium (Total & Dissolved) mg/L SW6010/SW6020 0.01 -- -- --

Zinc (Total & Dissolved) mg/L SW6010/SW6020 0.01 5 -- --

Nitrate (NO3
2-, as Nitrogen) mg/L EPA352.1/EPA300.0 0.2 10 10 10

1,1,1,2-Tetrachloroethane µg/L SW8260B/C 0.5 -- -- --

1,1,1-Trichloroethane µg/L SW8260B/C 0.5 0.2 -- 200

1,1,2,2-Tetrachloroethane µg/L SW8260B/C 0.5 -- -- --

1,1,2-Trichloroethane µg/L SW8260B/C 0.5 -- -- 3

1,1-Dichloroethane µg/L SW8260B/C 0.5 1 -- --

1,1-Dichloroethene µg/L SW8260B/C 0.5 -- -- 7

1,2,3-Trichloropropane µg/L SW8260B/C 1 -- -- --

1,2-Dibromo-3-Chloropropane µg/L SW8260B/C 2 -- -- 2

1,2-Dichlorobenzene µg/L SW8260B/C 0.5 -- -- --

1,2-Dichloroethane µg/L SW8260B/C 0.5 0.5 -- 5

1,2-Dichloropropane µg/L SW8260B/C 0.5 0.6 -- 5

1,4-Dichlorobenzene µg/L SW8260B/C 0.5 4 1.82 0.75

2-Butanone (MEK) µg/L SW8260B/C 6 -- -- --

2-Hexanone µg/L SW8260B/C 5 -- -- --

4-Methyl-2-pentanone (MIBK) µg/L SW8260B/C 5 -- -- --

Acetone µg/L SW8260B/C 10 -- -- --

Acrylonitrile µg/L SW8260B/C 20 0.07 -- --

Benzene µg/L SW8260B/C 0.5 1 -- 5

Bromochloromethane µg/L SW8260B/C 0.5 -- -- --

Bromodichloromethane µg/L SW8260B/C 0.5 0.3 -- --

Bromoform µg/L SW8260B/C 0.5 5 -- --

Bromomethane µg/L SW8260B/C 0.5 -- -- --

Units Method Typical MRL
Water Quality Criteria

Appendix I Monitoring Constituents

Parameter



Table 5. Analytical Program and Water Quality Criteria
Groundwater Monitring Plan

Hidden Valley Landfill, Pierce County, Washington

WAC 173-200 Site Specific Primary MCL
Units Method Typical MRL

Water Quality Criteria
Parameter

Carbon disulfide µg/L SW8260B/C 0.5 -- -- --

Carbon tetrachloride µg/L SW8260B/C 0.5 0.3 -- 5

Chlorobenzene µg/L SW8260B/C 0.5 -- -- --

Chloroethane µg/L SW8260B/C 0.5 -- -- --

Chloroform µg/L SW8260B/C 0.5 7 -- --

Chloromethane µg/L SW8260B/C 0.5 -- -- --

cis-1,2-Dichloroethene µg/L SW8260B/C 0.5 -- -- 70

cis-1,3-Dichloropropene µg/L SW8260B/C 0.5 -- -- --

cis-1,4-Dichloro-2-butene µg/L SW8260B/C 3 -- -- --

Dibromochloromethane µg/L SW8260B/C 0.5 0.5 -- --

Dibromomethane µg/L SW8260B/C 0.5 -- -- --

Dichlorodifluoromethane µg/L SW8260B/C 2 -- -- --

Ethylbenzene µg/L SW8260B/C 1 -- -- --

Iodomethane µg/L SW8260B/C 1 -- -- --

Methylene Chloride µg/L SW8260B/C 2 5 -- --

m-Xylene & p-Xylene µg/L SW8260B/C 0.5 -- -- 10,000

o-Xylene µg/L SW8260B/C 0.5 -- -- 10,000

Styrene µg/L SW8260B/C 0.5 -- -- 100

Tetrachloroethene µg/L SW8260B/C 0.5 0.8 -- 5

Toluene µg/L SW8260B/C 0.5 -- -- 1000

trans-1,2-Dichloroethene µg/L SW8260B/C 0.5 -- -- 100

trans-1,3-Dichloropropene µg/L SW8260B/C 0.5 -- -- --

trans-1,4-Dichloro-2-butene µg/L SW8260B/C 3 -- -- --

Trichloroethene µg/L SW8260B/C 0.5 3 -- 5

Trichlorofluoromethane µg/L SW8260B/C 0.5 -- -- --

Vinyl acetate µg/L SW8260B/C 3 -- -- --

Vinyl chloride µg/L SW8260B/C 0.5 0.02 -- 2

pH SU Multimeter Probe -- 6.5-8.5 -- --

Conductivity mS/cm Multimeter Probe -- -- 700 --

Temperature deg-C Multimeter Probe -- -- -- --

Calcium (Dissolved) mg/L SW6010/SW6020 0.2 -- -- --

Alkalinity (as CaCO3) mg/L SM2320B 5 -- -- --

Ammonia (NH3-N) mg/L EPA350.1 0.1 -- -- --

Bicarbonate (HCO3 as CaCO3) mg/L SM2320B 5 -- -- --

Chloride (Cl-) mg/L EPA300.0 4 -- 250 --

Iron (Dissolved) mg/L SW6010/SW6020 0.1 0.3 0.3 --

Magnesium (Dissolved) mg/L SW6010/SW6020 0.1-0.2 -- -- --

Manganese (Dissolved) mg/L SW6010/SW6020 0.001-0.005 0.05 0.05 --

Appendix II Groundwater Quality Parameters



Table 5. Analytical Program and Water Quality Criteria
Groundwater Monitring Plan

Hidden Valley Landfill, Pierce County, Washington

WAC 173-200 Site Specific Primary MCL
Units Method Typical MRL

Water Quality Criteria
Parameter

Potassium (Dissolved) mg/L SW6010/SW6020 2-3 -- -- --

Sodium (Dissolved) mg/L SW6010/SW6020 1 -- -- --

Sulfate (SO4
2-) mg/L EPA300.0 0.2 250 250 --

Total Dissolved Solids (TDS) mg/L SM2540C 10 500 500 --

Total Organic Carbon (TOC) mg/L SM5310 1 -- -- --

Total Suspended Solids (TSS) mg/L SM2540D 4 -- -- --

Cyanide, Total mg/L EPA335.4 0.01-1 -- -- 0.2

Nitrite (NO2
-, as Nitrogen) mg/L EPA300.0 0.2-0.5 -- -- --

Biological Oxygen Demand (BOD) mg/L SM5210B 1-4 -- -- --

Chemical Oxygen Demand (COD) mg/L SM5220C 10 -- -- --

Coliform, Total MPN SM9221 <2 -- -- --

Color PCU SM2120B 5 15 -- --
Notes:
mg/L = milligrams per liter
µg/L = microgram per liter

PCU = platinum-cobalt units
MPN = most probably number

Other Analyses



H i d d e n  
 

 

5 .0  

5 . 1  

Field me
database,
are printe
period. E
Ecology 
Environm
analytica

5 . 2  
5 . 2 . 1  

A statisti
quality d
groundw
the data d
Consent 
liter (μg/
Valley L
and tetrac
the upper
set using
used to e
were dete
when a p
neither n
Parren (1
RCRA F
evaluated
reported 
outside o
paramete

After eig
maximum
calculate
backgrou
statistica
simple su
method i

V a l l e y  L a

DATA

D A T A  

asurements 
, and verified
ed and distri

Electronic an
upon reques

mental Inform
al data.  

D A T A  

S t a t i s t

ical evaluatio
data for the p
water-monitor

distribution t
Decree estab
L). No other
andfill. How
chloroethene
r 95 percent 
 MTCAStat,
valuate data
ected in at le

parameter wa
ormal nor lo

1970) as desc
acilities-Uni
d, this proced
value will b

of the data sa
er were not d

ght sampling 
m, minimum
d for Appen

und water qu
l method wi
ubstitution.  
s consistent 

n d f i l l  G W

 EVALU

M A N A G

and laborato
d for consist
buted to the 

nd/or hardcop
st. Groundwa
mation Man

E V A L U A

i c a l  E v a

on of ground
revious five
ring network
type for each
blished a cle
r VOCs have

wever, the di
e for trackin
confidence 
, version 3.0

a distribution
east 50 perce
as not detect
ognormal, th
cribed in the
ified Guidan
dure default
e used if eith

ample range.
detected for 5

events are c
m, standard d
ndix I total m
uality data as
ll account fo
Censored da
with EPA ri

W M P  

AT ION 

G E M E N T  

ory data will 
tency and co
TPCHD upo

py printouts
ater monitor
agement Da

A T I O N  

l u a t i o n  

dwater qualit
-year period
k. A compou
h compound
eanup level f
e Consent D
stributions o
g purposes. 
limits of the

0 obtained fro
ns (i.e., norm
ent of the sam
ted at a conc
e UCL 95 w

e Statistical A
nce (Unified 
s to the high
her lognorm
. The UCL 9
50 percent o

completed, s
deviation, coe
metals.  Down
s well as wat
or censored d
ata will be ev
isk analysis 

 

3 3  

AND RE

be validated
orrectness. C
on completio
of the datab

ring data wil
atabase (EIM

ty data will b
d will be eval
und specific 
d as normal, 
for 1,4-dichlo
ecree define

of data will a
If the distrib

e mean (UCL
om Ecology

mal, lognorm
mpling even
entration ab

will be determ
Analysis of G
Guidance, U

hest reported
mal or normal
95 was not ca
of the sampli

ummary stat
efficient of v
ngradient w
ter quality cr
data, data be
valuated at o
calculations 

EPORT IN

d, entered in
Copies of ana

on of the rep
base will be a
ll also be upl

M) within 60 

be performe
luated for al
evaluation w
lognormal, o
orobenzene 

ed cleanup le
also be deter
bution is eith
L 95) will be
y. The MTCA

mal, or neithe
nts. One-half
ove the MRL

mined using 
Groundwate
USEPA 2009
d value. In ad
l distribution
alculated (N
ing events. 

tistics consis
variance, sta
ater quality 
riteria listed 
elow the limi
one-half the 
 (USEPA, 1

NG 

nto an MS Ac
alytical labor
port for the m
available to 
loaded to Ec
days of rece

ed annually. 
ll monitoring
will be used 
or non-param
at 1.82 micr

evels for the 
rmined for ch
her normal o
e calculated f
AStat progra
er) for consti
f the MRL w
L. If the dist
the method 

er Monitoring
9). For the d
ddition, the h
ns had the U

NC) when the

sting of aver
andard error 
data will be 
in WAC 17

it of detectio
reported lim
989). 

ccess 
ratory report
monitoring 
TPCHD and

cology’s 
eiving 

Groundwate
g wells in the
to determine

metric. The 
rograms per 
Hidden 

hlorobenzen
or lognormal
for each data
am will be 
tuents that 

will be used 
tribution is 
of Van der 
g Data at 

data 
highest 

UCL 95 value
e evaluated 

rage (mean),
will be 
compared to
3-200.  The 

on, by using 
mit.  This 

 

 

ts 

d 

er 
e 
e 

ne 
, 
a 

e 

, 

o 

a 



H i d d e n  
 

 

5 . 2 . 2  

A geoche
following
geochem
liter (meq
accordan
a summa
the total 
will be u
summary
monitorin

5 . 3  
5 . 3 . 1  

A quarter
the TPCH
report wi

 

 

 

 

 

 

 

5 . 3 . 2  

An annua
WAC 17
outlined 

 

V a l l e y  L a

G e o c h e

emical evalu
g each comp

mical evaluati
q/L), and a p

nce with WA
ary explanati
cation-anion
sed if the tot

y explanation
ng report. 

R E P O R

Q u a r t e

rly or semi-a
HD and Ecol
ill include th

Groundw

A brief su
calculatio

Identifica
water qua

Static wat

Potentiom
and direct

Cation-an

Leachate 

A n n u a

al groundwa
73-351-200(1
in WAC 173

A brief su
statistical 

n d f i l l  G W

e m i c a l  E

uation of App
pliance event
ion will inclu
plot of cation

AC 173-351-4
ion will be p
n sums are le
tal cation-an
n is necessar

R T I N G  

e r l y  a n d  

annual groun
logy no later

he following

ater monitor

ummary of st
ons 

ation of statis
ality criteria 

ter level read

metric surfac
tion 

nion balance

analysis resu

l  R e p o r t i

ater report w
11) and due b
3-351-415) w

ummary of st
increases fo

W M P  

v a l u a t i o

pendix II par
t to monitor 
ude a cation
ns and anion
430(5)(a), if
rovided. A t

ess than 5.0 m
nion sums are
ry it will be i

S e m i - A n

ndwater repo
r than sixty d
: 

ring data from

tatistical res

stical increas

dings for eac

e elevation m

s and Triline

ults if sampl

i n g  

ill be includ
by April 1 o
will be inclu

tatistical res
or the year 

 

3 4  

n  

rameters wil
general grou

n-anion balan
ns for each w
f a greater th
ten percent d
meq/L, and a
e greater tha
included as p

n u a l  R e p

ort (WAC 17
days after re

m the sampl

ults and/or s

ses and conc

ch monitorin

maps depicti

ear diagrams

led and teste

ed with the f
of each year. 
uded in the an

ults and/or s

ll be conduc
undwater ch
nce expresse

well on a Tril
han 5 to 10 p
difference th
a five percen

an or equal to
part of the ro

p o r t i n g  

73-351-415(
eceipt of fina

ling period 

statistical tre

centrations a

ng well for e

ing estimate

s 

ed 

facility annu
The followi

nnual report

statistical tre

cted at each w
hemistry. The
ed in milliequ
linear diagra

percent differ
hreshold will
nt difference
o 5.0 meq/L
outine groun

(2)) will be s
al analytical 

ends and stat

above the WA

ach samplin

ed groundwa

ual report as 
ing informat
ting effort: 

ends includin

well 
e 
uivalents per
am. In 
rence occurs
l be used if 
e threshold 
. If a 

ndwater 

submitted to 
data. The 

tistical 

AC 173-200

ng event 

ater flow rate

required in 
tion (as 

ng findings o

 

 

r 

s 

0 

e 

of 



H i d d e n  
 

 

 

 

 

 

 

V a l l e y  L a

A brief su
noting any

A copy of

A summa
balances, 

n d f i l l  G W

ummary of e
y trends or c

f the potentio

ary geochem
Trilinear dia

 

W M P  

stimated gro
changes 

ometric surf

ical evaluati
agrams, and 

 

3 5  

oundwater fl

face maps de

ion noting ch
general wat

low rates and

eveloped for

hanges or tre
ter chemistry

d directions 

 each monito

ends in the c
y for each w

for the year,

oring period

cation-anion 
well 

 

 

, 

d 



H i d d e n  
 

 

 

V a l l e y  L a n d f i l l  G WW M P   

3 6  

 

 



H i d d e n  
 

 

6 .0  

At the co
paramete
sampling
monitorin
locations
indication
duplicate
paramete
the landf
between 
and/or ha
submitted
will be im
TPCHD 

Per WAC
following

 

 

 

 

 

 

 

V a l l e y  L a

MON

onclusion of 
er and monit
g results, opt
ng wells.  Th
s can be remo
ns of water q

e spatial cove
ers that are n
fill, are prese
concentratio

ave low mob
d to the TPC
mplemented 
under the po

C 173-351-4
g: 

The geosp
well netw

The types
municipal

The mobi
products i

The detec
products i

The conce
constituen

The conce
leak detec

n d f i l l  G W

I TOR ING

eight sampli
oring well o
timization of
he process w
oved from th
quality impa
erage. The o

not reasonabl
ent at low lev
ons in leacha
bility.  A Mo
CHD and Eco

with approv
ost-closure p

50(3), the op

patial distrib
work 

s, quantities, 
l solid waste

ility, stability
in groundwa

ctability of in
in groundwa

entration and
nts in the gro

entration and
ction system

 

W M P  

G  PROG

ing events o
ptimization 

f the monitor
will demonstr
he monitorin
acts, or do no
optimization 
ly expected t
vels within t
ate and backg
onitoring Pro
ology. Any c
val of Ecolog
permit. 

ptimization e

bution and sc

and concent
e (MSW) lan

y, and persis
ater 

ndicator para
ater 

d coefficient
oundwater b

d frequency 
ms 

 

3 7  

GRAM O

f Appendix 
evaluation w
ring program
rate, as appr
ng network b
ot provide sa
process will
to be contain
the leachate, 
ground grou

ogram Optim
changes to th
gy, or the co

evaluation w

creened inter

trations of c
ndfill unit 

stence of was

ameters, was

ts of variatio
ackground 

of detection

OPT IM IZ

I and Appen
will be comp
m may includ
ropriate, that
because they
ample indepe
l also evalua
ned in or der
 have a low 

undwater qua
mization repo
he groundwa

ourt, under th

will include a

rval of moni

onstituents i

ste constitue

ste constitue

on of monito

n of paramete

ZAT ION

ndix II param
pleted. Depe
de eliminatio
t select moni
y do not disp
endence and
ate the elimin
rived from w
degree of co
ality, are red
ort will be pr
ater monitor
he consent d

an assessmen

toring wells

in waste man

ents, and rea

ents, and reac

oring parame

ers in the lea

N 

meters, a 
ndent on the
on of 
itoring 

play 
d therefore 
nation of 

wastes within
ontrast 
dundant, 
repared and 
ring program
ecree and th

nt of the 

 within the 

naged at the 

action 

ction 

eters or 

achate and 

 

 

e 

n 

m 
he 



H i d d e n  
 

 

 

V a l l e y  L a n d f i l l  G WW M P   

3 8  

 

 



H i d d e n  
 

 

 
7 .0  

Emcon. 1

Emcon. 1

Emcon. 1

Freeze, A

Fetter, C

SCS Eng

United S
E
W

US EPA.
R
T

US EPA 
U
T

Washing
M
3

 

V a l l e y  L a

R EFER

1992. Final R

1994. Leak D

1998. Hydro

A. R., and Ch

.W. 1998. C

gineers. 2014

tates Enviro
Evaluating So
Waste, Econo

. 2010. Natio
Review. USEP
Technology I

2008 Nation
USEPA Cont
Technology I

gton State De
Monitoring a

06, 173-350

n d f i l l  G W

RENCES

Remedial In

Detection Re

ogeologic Ad

herry, J. A. 1

Contaminant 

4. Hidden Va

nmental Pro
olid Waste (S
omic, Metho

onal Functio
PA Contract

Innovation, W

nal Function
tract Laborat
Innovation, W

epartment of
t Landfills a

0, and 173-35

W M P  

 

vestigation R

esponse Actio

ddendum, Hi

1979. Groun

Hydrogeolo

alley Landfil

otection Agen
(SW-846), Ph
ods, and Risk

onal Guidelin
t Laboratory
Washington,

nal Guidelin
tory Program
Washington,

f Ecology (E
and Other Fa
51 WAC. Pub

 

3 9  

Report, Hidd

on Plan, Hid

idden Valley

ndwater. Pre

ogy. Prentice

ll Annual Rep

ncy (US EPA
hysical/Chem
k Analysis. 

nes for Supe
y Program. O
, DC. Januar

es for Superf
m, Office of 
, DC. June. 

Ecology). 201
acilities Regu
blication No

den Valley L

dden Valley 

y Landfill.  

ntice Hall. M

e Hall PTR. J

eport for 201

A). 1996. Te
mical Metho

erfund Inorg
Office of Sup
ry. 

rfund Organi
Superfund R

12. Guidanc
gulated under
o. 12-07-072

Landfill Site.

Landfill. Ma

May 18. 

July 13. 

13. 

est Methods f
ds. Office of

ganic Method
perfund Rem

ic Methods D
Remediation

ce for Groun
r Chapters 1

2. December

 

arch  

for 
f Solid 

ds Data 
mediation and

Data Review
n and 

dwater 
173-304, 173
. 

 

 

d 

w. 

3-



 



 

 

 

 

 

 

 

 

 

A T T A C H M E N T  A  

G R O U N D W A T E R  M O N I T O R I N G  P A R A M E T E R S   
W A C  1 7 3 - 3 5 1 - 9 9 0  

  



 



 

Appendix I – Constituents for Detection Monitoring 

Inorganic Constituents 

1. Antimony  (Sb) 
2. Arsenic  (As) 
3. Barium  (Ba) 
4. Beryllium  (Be) 
5. Cadmium  (Cd) 
6. Chromium  (Cr) 
7. Cobalt  (Co) 
8. Copper  (Cu) 
9. Lead  (Pb) 
10. Nickel  (Ni) 
11. Selenium  (Se) 
12. Silver  (Ag) 
13. Thallium  (Tl) 
14. Vanadium  (V) 
15. Zinc  (Zn) 
16. Nitrate  (NO3) 

 
Organic Constituents 

 Common Name       CAS RN 

17. Acetone…………………………………………………………… 67-64-1 
18. Acrylonitrile……………………………………………………… 107-13-1 
19. Benzene…………………………………………………………... 71-43-2 
20. Bromochloromethane…………………………………………….. 74-97-5 
21. Bromodichloromethane………………………………………….. 75-27-4 
22. Bromoform; Tribromomethane………………………………….. 75-25-2 
23. Carbon disulfide…………………………………………………. 75-15-0 
24. Carbon tetrachloride……………………………………………... 56-23-5 
25. Chlorobenzene…………………………………………………… 108-90-7 
26. Chloroethane; Ethyl chloride…………………………………….. 75-00-3 
27. Chloroform; Trichloromethane………………………………….. 67-66-3 
28. Dibromochloromethane; Chlorodibromomethane………………. 124-48-1 
29. 1,2-Dibromo-3-chloropropane; DBCP………………………….. 96-12-8 
30. 1,2-Dibromoethane; Ethylene dibromide; EDB………………… 106-93-4 
31. o-Dichlorobenzene; 1,2 Dichlorobenzene………………………. 95-50-1 
32. p-Dichlorobenzene; 1,4-Dichlorobenzene………………………. 106-46-7 
33. trans-1,4-Dichloro-2-butene…………………………………….. 110-57-6 
34. 1,1-Dichloroethane; Ethylidene chloride………………………... 75-34-3 
35. 1,2-Dichloroethane; Ethylene dichloride………………………… 107-06-2 
36. 1,1-Dichloroethylene; 1,1-Dichloroeth; Vinylidene chloride…… 75-35-4 
37. cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene………………. 156-59-2 



38. trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene…………... 156-60-5 
39. 1,2-Dichloropropane; Propylene dichloride……………………… 78-87-5 
40. cis-1,3-Dichloropropene…………………………………………. 10061-01-5 
41. trans-1,3-Dichloropropene……………………………………….. 10061-02-6 
42. Ethylbenzene……………………………………………………... 100-41-4 
43. 2-Hexanone; Methyl butyl ketone………………………………... 591-73-6 
44. Methyl bromide; Bromomethane………………………………… 74-83-9 
45. Methyl chloride; Chloromethane………………………………… 74-87-3 
46. Methylene bromide; Dibromomethane…………………………… 74-95-3 
47. Methylene chloride; Dichloromethane…………………………… 75-09-2 
48. Methyl ethyl ketone; MEK; 2-Butanone…………………………. 78-93-3 
49. Methyl iodide; Lodomethane…………………………………….. 74-88-4 
50. 4- Methyl-2-pentanone; Methyl isobutyl ketone…………………. 108-10-1 
51. Styrene……………………………………………………………. 100-42-5 
52. 1,1,1,2-Tetrachloroethane………………………………………… 630-20-6 
53. 1,1,2,2-Tetrachloroethane………………………………………… 79-34-5 
54. Tetrachloroethylene; Tetrachloroethene; Perchloroethylene…….. 127-18-4 
55. Toluene…………………………………………………………… 108-88-3 
56. 1,1,1-Trichloroethane; Methyl chloroform………………………. 71-55-6 
57. 1,1,2-Trichloroethane…………………………………………….. 79-00-5 
58. Trichloroethylene; Trichloroethene………………………………. 79-01-6 
59. Trichlorofluoromethane; CFC-11………………………………… 75-69-4 
60. 1,2,3 Trichloropropane…………………………………………… 96-18-4 
61. Vinyl acetate……………………………………………………… 108-05-4 
62. Vinyl chloride…………………………………………………….. 75-01-4 
63. Xylenes…………………………………………………………… 1330-20-7 



Appendix II – Groundwater Quality Parameters 

Field Parameters 

1. pH 
2. Specific Conductance  
3. Temperature 
4. Static Water Level 

 
Geochemical Indicator Parameters 

5. Iron  (Fe) 
6. Manganese  (Mn) 
7. Calcium  (Ca) 
8. Magnesium  (Mg) 
9. Sodium  (Na) 
10. Potassium  (K) 
11. Alkalinity  (as CaCO3) 
12. Bicarbonate  (HCO3) 
13. Sulfate  (SO4) 
14. Chloride  (Cl-) 
15. Total Suspended Solids  (TSS) 

 
Leachate Indicators 

16. Ammonia  (NH3-N) 
17. Total Organic Carbon  (TOC) 
18. Total Dissolved Solids  (TDS) 

 



 



 

 

 

 

 

 

 

 

A T T A C H M E N T  B  

M O N I T O R I N G  W E L L  B O R I N G  L O G S  

 



 









Srve€c. Eó¡'¡rds S Assæ¡st€s, lrc. BoRlNc LOc
P R OJECT Î}IUN FIEIÐ

Locat I on l'nr ì i ss Pronc Borlng No. TF.II

Surf ace Elevailoî 5Oo-16' a.¡n.s.t. Drllllng Hethod
Total Depth 138 feet

Pagc I of c

Date Completed 7 lto 5

Drllled By

Logged By

Johnson Drilli ng Co.

(

vt
¿)
Ê
o
Ê
ci
C)

o

=

c

U,

c

tr

c
c

|(
!,
.J7

o

t
o

l.
.c,
t¡t

o

U

t s>J

!,,iri i
l:s.l*

t rl¡\

(

SAMPLE
W.ELL DETAILS

PENE -
TRATION

TIME/
RATE

DEPTH
(FEET¡

NO. TYPE

PEFME.
A EILITY

TESTING
SYMSOL UTI'IOLOGI C DES CRIPTION WAlEF

OUALT TY

1. 5n/fr

I

2n/fc-

3m/ft.

2m/f t-

2.3m/tx

)

L¿

c,
9t

l{
o
CD

U
tî

U
Þ.

Aú,
-(t>
O¡Jr¡c
[-c
çudc,

ecrn
u)

â<
|!
Lþ

a

a

o

.o

'o

0-5' SÀ\ÞY GFåVEL, broç¡-
ish g:ay, ilIs::red,
.l.oose, sligh:y si1ty, d¡y

5-10' sÀ¡tDy GFå\EL, as
:Þ'ove vità feç pebbles,
dry.

10-15' SÀ¡iD a:'.ê GRÀ\Ei,
lreht b;;;ñ;;GlËïo.r-
i sh, jllsorted, cohes j,ve ,
few pebbles slighty uroisr.

15-20' SË¡: a::i GFÀ\EL,
as absl'e , sl:.gìr;y noi,sr.

2C'2'>' Sì{i: a:.: GF-Þ.\E],

25-30' SÀ¡.¡D and GFÀrEL,

30-35' SÀ¡¡D anci GRÀ\|EL.
as above uit-h increas¡ng
¡rediu¡¡ Èo coðrse sand,
slighty noist.

GRÀ\.¡EL,35-40' sÀ¡.¡D and

as å5:l'e , i,:¡..

as above, &y.

as above, d¡y.

cr¡ 1^^-^?:
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a
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a

C

WATER
OUAl-IlY

RhL 82'

sEA-300-02b
:J(t7( r.1î rtf ,

G
¡¿

c
r0

c
c
úl

a)

I
c

J
c¡
,a

!

'a

o

a

a

e

ß
c

v2

g

c
c
q.

c
3
C,
¡.
u
a
¡f
ut

o

u
e

C.,

È
t
N

€

LI
Ix

U

o
|!
L
u

SAMPLE
ìTTLL DET ILS

PEHE.
f RAlrox

l,Hel
R^TE

O€PTH
(FEET}

HO. TYPE

PERME.
AEILITY
TE6TI}IG

SYMEOL utltoLoG¡ c DEscBt PltoN

3=./ f t.

4n/f¡-

,".t-' .': c

.'.'¡ .;; ''1;
.....e.'....

' :... .. . .,'.:: ¡; .' .' .

. .o.'ol ',

):.
r.l

'a

:i:;:;';

, c...._.Ì

Ê

c.' C

.\
$Þ
\

-65

u,\ ¡('ao

-70

40

45

50

5s

60

I

4rnlf ¡.

v\s

75

80

te o

0

a

a

o
a

È

a

a

g

o

a

a

3gl./ f ¡.

C

o

a

a

a

a

a

a

a
aa

o

.t

a

aa

a

I

.o a

¡a
o

a a

a

o 0

o
b

o.

¡

a

o
ô

o

o

a

q

c
a

L¿

c
u.

o

'.i
u.

U
L

L
q,
V.

L

u
t¡.

a
t's

'ou\
.. .r. - l. .,

,'.'r...'1.¡'.i
.. ..9. ..

40-45'SÀ¡¡D ànd

45-50' Si'ìif, ¿nd.

5C-55' liÀ\f, an¿ GFÀUtL,
as ab:ve , Cr¡'.

55-60' GRÀ\ELLY SÀ}¡D,
bror.'nish Çrå|r rredir¡n
sand, sub-ar,guJ.ar grave).,
ueakly cohesive, feu
pebbles, ðry.

60.65' GRÀ\E:TY SL\D

1:gL--: s.t g;a.r' , po::ly
s::ie j, cil-.es:';e, sì:ç,-.:-
ly sj,lty, mcisÈ.

Þ¿¡r¡ ¡ þ¡t^V¿¿.LX

80-85' SÀllD and
light 9ràyr nedj.u¡n Èo
coarte sand, cohesive,
¡aturated.

sË:D,

as
¡ncreas ¡n9

\E:,

þ rlji V:- - ,

GR.À\IEL,

ILTY GFÀ1ELLY- 75-90'

70-75'
sÀ¡¡D, abcve uith

silt, ¡r:ist.

as ab:ze, d:y.

as a.bove, dry

as ab:ve , dr.v.

sÅ:iD, es:Ì'ove
ai3 set.

, cohesive

85

f

[,u
.c
ê
o
F.

Ê
ox
o
¡.
0,tt
É

¿,,
o
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6AMPLE
WELI OETAILT

PEHE.
lRAnon

Tl¡lE /
E^TE

OEPñT
(FEEf)

NO. TYPE

PERMF -
ABILITY
lESl¡xc

sYU80L uÎ'roLoc¡ c oEscRlPltoH WAIER
OUAL¡TY

o

g

o

a
a

o
a

o
a

a

a c

o'

aa

.:.

3ø/f t -

4n/f¡.

l¡
c
t

L.

o

U
V.

U

:

3n/ f.t.

... 1....,. '

6ø/ f ¡.

¡

a

aa
ot

a
.a

a

85

90

2m/ f,t.

95

100

105

110

115

120

125

130

o
|ttê
ot-
tr
ex
G

t
o€ç
¡¡
o

85-90' SÀND and
light gral, vell soned,
¡neCiu¡r sand, Iess gravel,
saturated.

90-95r SN\ID and ,GRÀ18i,
as aòove, saturateC.

95-100', GRÀ\E:JY S¡ù'9,
lightish gre)', illsc:rej,
loose, fes pebbles,
saturated.

100-105' GFÀ\ELLY SÀ1::,
as abcve, saB.i:ated.

105-i10' SÀ.ìiJ, Ìighr
bror'¡ish gra)', neåiu:. Èo
co¿rse. loose, few
peblles, sa:':::--e3.

110-115' SÀ\f,, as abcve
sa'-ura:eâ.

115-12C'ÎrLl/DP.rS1,
brovnish lralr iLlsorred,
fev pebbles, loose, silty
saturated.

bromish gral, illsorÈei,
increasing pebbles, silty
¡aturated, dccreasing
floss.
125-130' SÀND and GRÀÌ/TL.

-

light 9rÀyr illsorred,
less ¡xbbles, decreasing.
silt, .caturàted,
(boulders? )

\EL,GRÀ

120-125', tlLL/ DRIFl,

EC=l 3OO

EC=1240

EC=1.1l0

EC=1i 50

EC=1410

Fi=-'Iì 
^

EC-230

- Þc-

a l'

sEÀ-300-02b
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Borlng No. ÎF-11

EC.27O

EC=390

sEÀ-300-02b

(

'rl'1 t

SAYPLE
Yr'ElJ- DETAILS

PENE.
lRATIOX

T¡ME/
RATE

OEPTH
IFEETI

xo. ÌYPE

PERt.lE.
AElLITY
lESrtnG

6YM8OL UTHOLOG¡C DESCNIPT¡ON WAIER
ouALttY

a
aa

at t 
'

ata
a

5n/ft-

130

13-c

:.40

C
c,
u)

c)

c
o
g
a

130-138' W, lighr ro
nedir.n gray, uredium to
coa¡se, fcç'pebbles,
little silt, loose,
satu:ated.

Total Depth 139'





















































































































































s 0.6

60t.0S

SM

GM

üE

ML

RESST

lE06/l r()(FEET)
RÉCorflYf'nt (FEEI

OEP'I}
SAUPLES

slJ¡Rr rc.
I{ÊLL

coNSfRucll0N

uscs
LOG

S^XPLE OCSCRIPÌìO+¡ ANO ORILI.ING REUARKS

cnorr yg¡g¡ay GRoUT
FRoM 54.0Io I 20.0 ff. E STA¡¡0 P|PE _ FT

rr€u couPleno.{
I SIJRFAC€ HOUS¡NC

GRAB (CYCLONE)

SAI4PUNC UEIHOOSo* 
BENToNTTE cHtPS

FRou 
2.O 

to 
54.0 

tt.

tocc€o 8Y
T. MORIN

szE 
^¡r0 

rl"E oF nkrETPTx 
r_o¡¡ 120.O 1 54.D

FROM Ff.fo

tNrnAL sl T€R o€PrH (Ff)
l4l.o

FROM

SLOTTEDc scH 40 153PERFOR^IEO CASINC .0I
Ftl0

or0
os/20/1996

OAIE COUPLEIEOOAIE STARIEOsL NK c^sNc c scH 40
fRor¡ 

O.O 
to 

I
Ff.

156.O
TOÍAL DEPIHELEVAnofl ANo oAlt MrsoLAroN c sNc 

N.A.
fRou fo FI-

DR¡LL¡|{6 HeTmD AIR ROTARY
oRrLL orl(s) t'ærg 57g- o.o.

DR¡LLTNG ..HPANY 
CASCADE DRILLING lNc o8rLr.ER MIKE COLBERT

BoR¡NG LocATroN SOUTH HILL FRED MEYER

Prolect Name

Prolect Number 966064-00

FRED MÐIER

FMMW- IBorlng/Woll Namo
Boring & Wetl Construction Log Kennedy/Jenks Gonsultants

l0

15

z0

LJ

GP/
GM

T wlth grey, dry to

domp. hord: mostly silt, l5-J0Z line to

coorsc subtoundcd grovcl, trocc linc sond

dork groy. numcrous rock lrogmcnts

sondier (l5Z) x/ cloy (IAr.)¡ plostic fines

(1/8' worm)

sllty GRAVEL ¡rnd; drrk grty, damP

to moisil vcry dcnse; moslly fine to coorsc

subroundcd grovcl, some silt (-257¡, to..

fine sond (-l5z), iomc cloy (l0Z): oppeors

groin-supporIed

Sllty SAND Yrlth grrvol; lt. otlvc wn

domp to moist, moslly medium sond, somc linc

to mcdium jubrounded grovel. minor plostic

fincs; 0.0 ppmv PID

cloy froction increoscs (10-l5Z); 0.0 ppmv

grrdcd GRA wlth 3lllilt. grry

dcnse, moist; mostlY finc to medium

subroundcd glovel. somc fine to medium sond,

somc silt, troce cloy: groin-supported w/

sond dominotcd motrix

incrcose in relotivc Z groins to motrix¡

grovel becomcs more wcll-groded; 0.0 ppmv

5

JO



ìH

0?s

tuvt ¿u75

SP

7Z
t050.1s

GP/
GM

REs¡Sf
ls,ors/l nl

RtC0i,qY
(rEEf)

Tì?E
(FEEri
o€P¡Ìr

SAUPLES
WELT

coNsfRUcltoNs^!ru lo LOC

uscs

Boring & Well Gonstruct¡on Log Kennedy/Jenks Consultants
Prolect Neme FRED MÐíER Prolect Number 966064.00 Borlng/Well Name FMMW- 1

S¡'¡PLE OESCSIPIION ANO ORILLING R€UARKS

Poorly D wlth grrYcl; d.rk

groy, domp. densc; mostly coorse sond (702).

some finc grovcl, some (t5Z) tines

grrdcd ORAVEL; 0rlY'

densc; mostly mcdium to coorsc subongulor

grov¿|. somc linc to mcdium sond, up to l5Z

cohesivc lincs

sondier, less cohcsive lincs

GP

'tog-on'oir compressor required to overcomê

oír losses to lormolion (highly conductive)

hoving trouble tronsportìnq cuttings up cosing

mostly (902) smoll rock lrogs./drilling os¡r

cobble zonc



Boring & Well Gonstruction Log Kenned /Jenks Consultants

75

gny. drmp,

vcry dense; mostly subroundcd to subongulor

grovcl. somc minor sondy/sìlty motrix

orly VEL: grty, damP to

moist: mostly fine subongulor grovel. some

líne sond & silt motrìx

grovcl cærscns, increose in f sond/lines

cobbly zone from 85 to 87.5

grodcs to possible Poorly Croded GR{!€L with

$lD (sond froction incrcoscs to -202)

possible perchcd wotcr from 94'5 to 104'0

Poorly grrdcd ORA rvlth t 0riY,

wet, very dcnsc; mostV linc to medium

subroundcd grovel, sond motrix rith minor

cloy: coÞbly lrom 102 to 104

Poorly GRAVEL ìvlth cl¡y; grcy,

wct, ycry dcnsci mostty fine to mcdium

subroundcd grovel, sílty/cloycy motrir

Poorly GRAVEL rrnd; grcy,

moist, vcry dcnsc; mostly finc to medium

subrounded grovel, sond motrir; cobbly from

I l2 to I I 1; some non-plostic lincs in motrix

(possibly'rock floui)

GP/
GC

GP

GP

{

(

<¡

(

I

GW

GP

s^r¡Pu ¡0.
ìI€LL

CONSfRUCTION LOG
uscs SATJPLE OESCIlP¡lo¡ ANO oRllLlNc REUARKS

ect Numbor 966064.00ProlProlect Name FRED MCIER
Borlng/Well Name FMMw- I

Is 06
l5 il0 GP



GP

(FEEr)

s ¡¡PtI lto,
WEtL

coNsfRUgnoil

uscs
LOC

Boring & Well Gonstruction Log Kennedy/Jenks Gonsultants
Prolect Namo FRED ME'IER Prolsct Number 966064.00 Borlng/Well Name FMMW- t

SAXPLE OESCRIPNoi{ A¡{O ORILUNG REMARKS

il5

very cobbly lrom 116 lo 127. hommcr is

grinding rock ond cosing is driving very

hord; tcmpororily sw¡tchcd to Tri-cone bit

but formotion ros too hord ond ruined rollcrs

grey, domp, very densc, mostly mcdium to

coorse subongulor grovel. coorse sond motrix

u/ 257 non-plostic fines

continues os cobbles with sond/grovel motrix

fewer cobbles, moist of l4J

GP/
GM

Poorly grrdcd GRAVEL wllh .llt ¡nd ¡rnd

brown, moist to wet, dcnsc; mostly coorsc

subrounded to subongulor grovel wilh coorsc

ongulor sond, minor cohcsivc fincs in

motrix; cuttings bccomc vet of 149



Boring & Well Gonstruction Log Kennedy /Jenks Gonsultants

to wol.

moslly medium to coo¡se subroundcd grovel u/

sondy silt motrix (702 silt. JOZ sond)

GM

r65

r75

(rEET)

süR.t lo.
WELI-

ooNsfRucnoN

uscs
LOC

SAXPLE DESCRIP¡IOII ANO ORILIINC REMAÂKS

Prolect Name FRED MErcR oct Number 966064.00Prol Borlng/Well Name FMMW- 1

190



0.8c

SM

GP/
GC

ri F;

ML

RÉs¡Sf

,g,016/É x)(FEET)
RÉ@vtxtrYPE

sÄr¡Rf x0.o€PtÌ
(FEEf

SAttPLES

LOG

uscsWELL

CONsIRUCNON

fRoM 0.0 fo 2.0 Ff.cRour CONCRETE GRAE (CYCLONE)

SAUPLINC MEIHOOSo* 
BENToNTTE cHrPS

FR.M 2.oto r rs.o 
tt'

szE 
^¡{O 

tWE Of ptLttR PACX
#2/12 LONESTAR SANO I 15.0 149.0

FROM FI10

PERFoßAIEo c^slNc FRoM lo FT'- 4' scH 40 PVc. 0.010 FAcroRY SLoTTED 118.0 148.0

o^rE sfAß¡ED
I

EL NK c^slNc d' scH 40 PVc
FRoM o.oto 1 1 g.O tt.

t 57.O
IOfAL OEPTHELEVANON AI{O OAIUMrsoLAIloN cAsrNG

N.A
FROM Fl.lo

DRILLING HETHOD AIR RoTARY
oR|LL srl(s) szEtg 57g" O.D.

DR¡LLING tott^nt 
CASCADE DRTLLTNG lNc. oRruÉR MIKE COLBERT

DoRrñG LocATloN sourH HILL FRED MEYER

Boring & Well Gonstruction Log Kennedy/Jenks Consultants
Borlng/Woll Namo FMMW-2

Proloct Namo

Prolect Number

OAIE CO{¡PLEIED

rNrnAL ì{AIER OEPrH (Ff)

LOGG€O 8Y
T

I,ELL COI,IPLEIIOfl
r SJRFAC€ t{otJstNc

E STA¡ID PIPE Fï

S^XPLE OESCRIPIIO'¡ 
^¡{O 

ORILLING REMARKS

wlth gnvcl; lt. gruY. ry to

domp, hord; mostly silt. 301 líne to coorse

subroundcd grovcl. trocc fine sond

óofu g(o,t

Poorly grtdcd wlrh clry;

FRED MEYER

966064.00

5

r0

r5

20

25
GP/
GM

bluish groy,domp, dense; mostly medium to

coorsc grovcl. motrir consists primorily ol

plostic fines ond fine sond, minor coorse

sond/fine grovcl (1,/d rorm possiblc rith

motrix)

Sllty SAND wlth grrvcl; lt. ollvc

domp. dcnsc; mostly mcdium to linc sond

(-602), somc non-plostìc lines (J07), minor

fine to coorsc grovcl

grrdcd GRAVEL Yrlth rllt¡ brown

domp, densc; mostly finc to mcdium

subrounded grovel, somc fìnc to medium sond.

up to JOZ silt

grovel fines, fîncs become more plostìc

JO



Boring & Well Gonstruction Log Kennedy/Jenks Consultants

GP

dccreosc in Z fincs. moist

grrdcd SAND wlth 0rlY'

domp to moist. dense; mostlY coorse

subongulor sond. some line to coorsc grovel.

somc plostic lines

grrdod wlth ¡rnd; grry.

domp to moist. mostly line to mcdium grovcl,

some linc to medium sond (motrix).

some/minor plostic lines

Poorly cd GRAVEL; grey, to dry

vcry dcnsc; 657 coorse to mediurn subrounded

grovel, fittlc motrir

grovcl fincs of 50

mînor voriotions in motrix composition

60

65

5

ltltJl¿o.1s

GP

20
21
12

0.7S

SP

S
50
too/10.{

GP/
GM

(FEEf)
RtcoltlYfpE s^r¡Pt¡ t.lo

(FEEf
o€Ptr

SAUPLES ITELL

coñlmrcroN LOC

uscs S^UPLE OESCRIPIIOôI ANO ORITIINC REMARKS

Number 966064.00ProlectProlect Name FRED MEYER Borlng/Well Namo FMMW-2

70



nt

0.9S

GP

u-1\

GW

I

I

I

(

{

{

{ (

(I

(I

(

(¡

(

s

GP

RE9Sf
,È06/¡ rl(F€er)

RtcoltRYfYPE
(FEET:
DEPTìT

S^UPLES
sá¡¡R! NO.

I{ELL
CON5I RUCTION

uscs
LOC

S^XPLE OESCRIPÎON 
^NO 

ORILIING REMARKS

Prolect Number 966064.00Prolect Name FRED MÐIER Borlng/Woll Name FMMw-2

Boring & \llell Construction Log Kennedy/Jenks Consultants

grovcl fincs, olive groy color. somc fines

in mot¿ir

Wcll-grrd VEL; gny, drmp to mol.t

densc. subrounded [o subongulor grovcl, silt

ond cloy motrir v/ JOZ sond

Poorly grrdcd GRAVEL wlth t rnd; grry

domp, very dense: mostly fine to medium

subrounded grovcl, somc sond motrir, trocc

lines

grrdod SAND; grry, drmp

medium dcnsei 902 medium sond. troce silt.

troce finc grovel

SP

7

il0



Boring & Well Construction Log Kennedy/Jenks Consultants

ll5

120

r25

ORAVEL CrlYr

domp. dcnsc; mostly subroundcd grovel y' up

lo ,l0Z sond motrix (somc sond os obovc but

with 60-802 grovcl)

lorgc cobbles lrom ll7 to l2l

motrix motcríol oppcors to bc coorse sond

ond very fine grovcl

orly grrdôd GRA ¡llt rnd srnd

groy, doñp to moist. mostly lìne to mcdium

subrounded to rounded grovel, somc coolse

sond ond silt motri¡
GP/
GM

GW

(

(

(

(

(

{

(

(

(

(

(

{

I

I

I

20
0.8s

(FEET)

S¡JJru KI
ì{€LL

CONSIRUCTION

uscs
LOC

SAUPLE DESCRIPIION AflO ORI(UNC REMARKS

Prolect Number 966064.00Prolect Namo FRED ME'IER Borlng/Well Name FMMw-2

moìst to wct. occosionol cobblc¡ wet ot 147



t,

I

t..

Boring & Well Construction Log Kennedy/Jenks Gonsultants
Proloct Namo FREO MEYER Prolect Number 966064.00 Borlng/tVell Namo FMMw-2

SA'¡PLE DESCRIPI¡ON ANO ORI|J-INC R€MÁRKS

GP/
GM brown. motrir bccomês more plostic.

155 conlinu¿s rcl

ttrut ¿u-7s

nE9Sf
t&ffs^ rl(Fe€r)

ntCOrfIYTYPT

USCS

LOG

II€LL
CONSfRUCIION

s^¡¡Ptf to.O€P¡}
(FEET

SAMPLES
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