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Table A-8. 100-FR-3 Operable Unil summary of Monitoring Locations, Frequencies, and Consliluenls -
Anal~ \later Level Dab Need Sample Frequency .... 

l 15 ... D • Ei .. 'i .. 1B 
~ .... .. "II .i ~-

"l 
. ,.. I 

t~ '; i i .. ..... 1 
JI t I = 8 ~ 1 'i 1s " I 11 .. !! h e t ~ s lj ". r·= =~ 11-;; r .a! .. -.:: . - .. '!!-

li X Yearl .., . .. 'Ii I! ;;is ~l ~i ].v :I '"'.!I.!! 
ii II] .. _ ~I (July Yeat· 2 to Year6•nd TCEand .!! j ! .;; .: ..• .;; it 2016- Yeu5 OIIWllnl Monitoring Cr(VI) l><,gradlrtion Strontium- Tnee General ii~ ... i ii .. g ; 11 June (Jul) 2017- (AfterJ•ne i" ! i JI il i"'"" Location (FBhred) Products NHrah 90 Mmls" Chemistry• AWLN Mannal' "'a ~,!! fi 2017) June2022) ~) 

Emoting Moniloring wen. 
199-FS-l X X X X X X X X A,s• A,S' B 

199-FS-4 X X X X X X X X X X X A,S' A,Q' B' 
199-FS-42 X X X X X X X X X A A B 

199-FS-43A X X X X X X X X X X X X A A B' 
199-FS-44 X X X X X X X X X A A B 
199-FS-45 X X X X X X X X X X A Q B 
199-FS-46 X X X X X X X X X X s s B 

199-FS-47 X X X X X X X X X A Q B 
199-FS-48 •X X X X X X X X X X X A Q' B' 
199-FS-52 X X X X X X X X X X X A A B 
199-FS-54 X X X X X X X X X A A B 

199-FS-55 X X X X X X X X X A,S' A,S' B 
199-FS,56 X X X X X X X X X X A Q B 
199-FS--0 X X X X X X X X X X A,£1 A,S• B 
199-F&-I X X X X X X X X X X X X A A B 
199-F7-1" X X X X X X X X X X A A B 

199-F?-2 X X X X X X X X X X A A B 

199-F7-3 X x X X X X X X A A B 

199-FS-2. X X X X X X X A Q B 

199-FB-4 X X X X X X X X A A B 

199-FB-7 X X X X X X X X X X X A A B' 

699-58-24 X X 

699-S9-32 X X 1' X X X X X A A B 

A-47 
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Table A-8. 100-FR-3 Operable Unl Summary of Monitoring LOQtions, Frequencies, and Consliluents 

Analyt,s Water Level Data Need SampleJlnquency 

., n t El .. I! 

l ; Ii ~ ~ 'i .. ";J .. - "'"'1 .! o,, 
.!I ".t :I " - 'ii., =h ii ii !, 8 - ..... "II 1l ~ t! "II i u h El t j:i l! 

.ll g ::a • 'i .. .., _ ii- 1~~ f.'.ih i = . " .i " 
Yearl ... ;;, s ,=i ~-i ·! ;i B} ii ,!I t:, -~J ... a (Jul) Year2to Year6,111d 

TCEud ~~ ... ,;; .e t ' I :Z016- Year s 011.w•r'd. .s :I i "' ! "'El N ! MonllDmlg Cr(VI) Degradation !llronliam- r,- C...enol 0'" rsi O'l 0' f ii 0' .$ • i:E" June. (Joly 2QJ'Y. (After Jone 
Location (Filtered) Produeta Nitrate !)Q MetalJ" Chemistry' AWLN Manualc ie a i::i if ..!I if 8 if ~a I>, 0 2017) Jooo2022) 2022) 

699-60-32 x X X X X X 

699~1-37 X X X 

699~2-3) X X X X X X X A A B 

69~3-2SA X X X X X X X A A B 

699-64-27 X X X X X X X X A A B 

69~6-23 X X X X X X X X X A A B 

699-70-23 X X X X 

699-7J-3o' X X X X X X X X X A A B 

699-74-44 X X X 

699-77-36 X X X X X X X X X A A B 

Pba1e l Wells 

699~6-32 X X X X X X X X Q A B 

699~7-26 X X X X X X X X X Q <i: B 

699-71-34 X X X x. X X X X X Q Ci B 

699-75-28 X X X X X X X X X Q fl B 

699-7S-31 X X X X X X X X X Q fl B 

699-75-34B X X X X X X X X Q Q' B 

Phuo2Wen.l 

~ X X X X X X X X - Q' B 
C9872 m 
~ 

q .~ X X X X X X X X - B 
~/21 
~ X X X X X X X X - Q' B 
C9874ffi 
~ X X X X X 
C9875'4) 

X X X - Q" B 

A-48 
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Table A-8. 100-FR.J Operable Unl Summary of Monitoring LocaUons, Fre~encies, and Constlluents 

Allalvtes Water Level DataNNd 

. •· t ·- !! i l I• :a " ... 
4s = 11 .!I " t JI ... 2,8 i ,~ ! I 

g ll "'B t= n . "':; eea : ·t :!I- ,r; ... . .. ;, $ ~ = ~i ";r ·i i e a 
,!: i TCEud .!in ii ~ ..• 

.. i 2 .. " .. ~ Mo,,iloriag oa ii Cr(Vl) Degndahon Stronllam- T,.ce Geaeral ip ~] Location (Filtered) Prodacls N'llnlte !Ill Metal•' Chemutry• AWLN Manual' il'.l1:1 I>, ~ !! .!! 
~ X X X X X X 
~ 

~(S) 

§22·22-J~ X X X X X X X C9877 (6) 

Aq,Mer Sampling fubeo, Seep, and River Gau~• 

64-M X X X X X 

C6302 X X X X X 

C6J03 X X X X 

C6306 X X X X X 

C6309 X X X X X 

C6315 X X X X X 

75-D X X . X 

n-D X X X 

Seep 187-1 X X X X 

100-FRiver 
X Gauge X X 

L ~ metals include antimony, cadmium, and cobalt n,..,. analytes are included for samples colle<lb!d only duri1111 the 6m 10 years of monitoring 1B11il sufficient data are ob1ainod for evaluation (eight ,amples). 
b. Genenl chemistry analytos include olkalinity, calcium, fflll8IIOSium, potassium. sodium, chloride, and sulfllle. 

o. Manual water level measurements M11 be ob1ained at low, high. and n,odctate river stag• overy year during yem I tnrougb 5, and bioonially thereafter. 

d. SOIIIWlllual sample frequency will be performed for slrontium-90. Other anolyt,s ere sampled 01 an anm,ol 6-quoncy. 

e. nae. melall son,p[od at on 111nual fr<qumcy. 

[ Antimony, Oldmium, ond oobolt""' oot included for analysis after year IO. 

g. Semwmual sample freq_uoncy will be performed for Cr(VI). Cl1her onalytes 1amplod 01 at annual frequency. 

h. n. ... wells a,e being replaced by Phase 2 wolls. They will be sampled amcun-ently with the new wells at least once, thm am,pling will cease. A WLN statioos will be maintained in the old wells. 

Sample FreqaeuCl 

i !~ ...... 1 j•· :ih 11 }Ji 
Year l 

~~1 ..ci • 
,. II (July Ye..u lto Yea,. 6ond .. J' e, 
~1 2016- Year S Onward "'" ... 0~ g J11ne (July 2017- (After Jane 

!! .tu "',g 2017) J, .. ~2022) 2022) 

X X .. q B 

X X .. q B 

A A B 

A A B 

A A B 

A A B 

A A B 

A A B 

A A B 

A A B 

A A B 

X 

i. Phase I wells will <00tinu, quarterly for year 2, and may change to umual therwb:r, if contaminant concmtrations ere stablo. Phase 2 wells will be sampled qum,rly for the first year after installmion and may c:hange to annual 1hereofler, if contaminant """""'!rations .,. stable. 

j. Phue 2 wells proposed in SGW-612911, Evalualion of 100-FR.J Grolmdwater Monitor/Ilg llnld11from Phase 1, and discussed in Scclion A.3.2.2 

A = annual Qow rivm: wwe; September through Novembq) 
e = biennial {r:very other year 01, tow rim 5f!eo\ 
AWLN = """'""""" waterlevd ootwwk 

A-49 
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Table A-8. 100-FR-3 Operable Unft S11'11mary of Monitoring Locations, Frequencies. and Conslit!Jems 
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drilling. Borehole geophysical logging was conducted in all boreholes except C9628 (replacement for 
C9472). 

Slug tests and/or single-well pumping tests were not performed to characterize hydraulic conductivity 
because the hydrogeology of the region was adequately understood. 

Additional Phase 2 monitoring wells were identified based on evaluation of results from the Phase 1 well 
samples. Table A-9 lists information about the wells and Figure A-16 shows approximate locations. 
Phase 2 wells will be constructed using the same instruction as the Phase 1 wells. 

A3.2.2.1 Wei# Depth and Screen Placement 

Each Phase 1 well was drilled approximately 3 m (10 ft) into the RUM unit to facilitate geologic and 
geophysical interpretations. Phase 2 wells also will be drilled 3 m (10 ft) into the RUM. Table A-9 
summarizes depth and construction information. 

A3.2.2. 1 Well Depth and Screen Placement • 

Phase 1 Well drilling and completion were performed in accordance with WAC 173-160. The wells were 
drilled using 20 cm (8 in.) diameter casing and were constructed with 10 cm ( 4 in.) diameter stainless 
steel casing and 1.5 to 4.6 m (5 to 15 ft) long, continuous wire-wrap stainless steel screen, atop a 
1.0 to 1.5 m (3 to 5 ft) long stainless steel sump with end cap. 

Table A-9. 100-FR-3 Operable Unit Phase 1 and 2 Monitoring Well Locations 

..... I C.,-. 
g ..... i 

C a .... ,-41 g Eo-._. e .r 
.., 

R = !c] s .., 
8 GI DI) i "' ell = i ~ 8 ;z: ~ ~ .: a = 1! .a ,s t 

~ 
COi"' E i e =i = ,;i e, 't. .,Q :s :a t~ 

ii ~ .;_ r: 0~ a .1.~ ~ a ~~ ~ ~ r~ 

lbase l w~1111 (Installed 20J{i} 

C9472 699-75-34 146444.09 579477.05 7.28 2.7 13.6 Decommissioned• 

C9474 699-71-26 145176.00 581918.55 9.37 OJ 12.4 Decommissionedb 

C9475 699-71-34 145271.21 579602.08 6.28 l.6 l l.2 116.l 113.0 

C9476 699-75-31 146516.19 580385.85 8.87 0.6 12.4 115.3 113.8 

C9477 699-75-28 146514.93 581538.22 11.79 2.8 18.0 115.0 110.4 

C9478 699-66-32 143628.39 580059.33 7.49 1.0 11.9 119.6 118.0 

C9479 699-66-30 143649.79 580895.57 None 0.0 9.6 Decommissionedb 

C9480 699-67-26 143798.07 581949.54 8.28 0.9 12.6 113.2 111.6 

C9628 699-75-34B 146447.03 579478.30 7.84 2.5 12.6 117.1 112.6 

.lbase 2 Wells (Installed 20l 2t 

C9874 622-60-21 141B1& ID.818. 14.2 .10.2 ~ ll.Z 12.B. 

C2.&1.1 622-68-22 lli183. i8ll03. ll M 11.5. Di:i.ommissioru:db 
" 

C228.S. 622-Z0-22 M11il IDill. ti ll H.2 L2 1.1.0 

A-54 
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Table A-9. 100-FR-3 Operable Unit Phase 1 and 2 Monitoring Well Locations 

,-.. g 
u g ...... 
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~ ~ = ·-~ ~ e :~ 
C2812 622-11-24 145.0.81 5.8.2ill liLl. ti 

C2B15. 622-11-30:B illlli ~ .2..3. Ll 

OOill 622-11-JOC illlli .i8.0101 2..0 l..l 

C2815 692-13-30 illm .i8M&1 ' 1..8. M 

C2811 622-17-34R .lliim .i12fil ti 2.2 

Pla1tRM Phase 2 Well!f 

~ ~ 
.J.#l-33-

fl4S9H") 

~ 

Ess;ns9"• 
7.9 te 9.S 

~·• 

~ ffl-0% 

~·• 
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EH47S~d• ES8H9S") 
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~ 3- ~- ~ lite 13.S H 

~ 4 -l-#874 ~ (j,7 te·1.i -1-:-& 

G9m ~ ~ S8G1G7 9.G te 9.S H 

~ 6 +46974 ¼79.Q& 4.Jte U ~ 

bgs = below ground surface 

ID = identification 

:i:BD te he deteFR1iBed 

a. Well constructed incorrectly, decommissioned and replaced by C9628 

b, Insufficient aquifer thickness 

.cl 
a 
~i -5 ,c 
~ a 

.1ll 

11..2. 

11.2 

.12....3. 

12.2 

Y-fle"• 

-l4fl4d) 

~ 

~ 

-1-4.G 

~ 

c. Approximate coordinates; surveys had not yet been completed when this table was prepared. 

d. Screen parted from casing during construction. Decommissioned and replaced by 699-7.l-30C. 

ti -i = = I o .._ :8 as '.Cle= " .. " Q u ;,. u t j f u rl.l 
&'i '; &'i ~ 

.&...2 1D 

Decommissioneod 

.8....5. .10..l 

1...Q .8....5. 

4..3. 21 

~ ~ 

-lBE> ~ 

~- ~ 

-ml) -ml) 

-ml) ~ 

-ml) llID 

e. Well lltllfles listed fer Phase 2 wells seHespeed te these skewR ie Fig-, ,". J 6. HaBfefd Sae well llllffleS will he 
assigRed after ie9tftllmieR. Lee&tiefts ftftd depths e,e llppf8liHRMe. Depths ta , filter iBelttde le .. ltfld high ,i, er stage. 

f. lftferm&tiee fer e:ltem&ti, e leeMi:ens lift6Wft iR J!BFettdteses 

Protective casing, protective guard posts, and cement pad were installed at the completed wells. 

Phase 2 wells will be drilled and constructed to the same specifications. 

Final well design, including screen placement and length, were determined by concurrence of the field 
geologist, drilling lead, and OU lead based upon field conditions. 

Following completion, well locations and elevations will be surveyed, and dedicated sampling pumps will 
be installed in each well. 
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A3.2.3 Automated Water Level Network 

A WLN is the combination of equipment, hardware, and software for the measurement, collection, 
transmittal, storage, and management of water level data in the aquifer. Water-level data are measured by 
submersible pressure transducers installed in a network of monitoring locations. The data are then directly 
transmitted to a base station via telemetry or can be manually downloaded to portable computers. 

A WLN stations were established at 20 monitoring wells and the 100-F gauging station during Phase 1 
(Table A-8). After installation of Phase 2 wells, some of the stations may be relocated to optimize the 
network. 
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Table C-1. Wells Associated with the 100-FR-3 Operable Unit 

Well· Well Well 
Well Name Identification Well Name Identification Well Name Identification 

199-Fl-2 A4586 199-F&-2 A4607 699-69-45R A9761 

199-F5-1 A4587 199-F8-3 A4608 699-70-23 A5318 

199-F5-4 A4590 199-F8-4 A4609 699-71-30 A5320 

199-F5-42 A459l 199-F8-7 C6834 699-71-52 A5321 

199-F5-43A A4592 699-57-29A A5267 699-74-44 A5328 

199-FS-43B A4593 699-57-29B A5268 699-77-36 A5330 

199-FS-44 A4594 ·699-58-24 A5275 699-77-54 A5331 

199-F5-45 A4595 699-59-32 A5276 699-80-43P A8993 

199-F5-46 A4596 699-60-32 A5279 699-80-43S A5336 

199-FS-47 A4597 699-62-31 A5287 699-81-38 As337 

199-FS-48 A4598 699-63-25A A5289 699-83-47 A5341 

199-FS-52 C7790 699-64-27 AS295 699-84-34B A9021 

199-FS-53 C7791 699-65-22 A5297 699-84-35A A5342 

199-FS-54 C7792 699-66-23 A5306 699-84-35AO A9769 

199-FS-55 C7970 699-66-38 A5307 699-84-35AP A9770 

199-F5-56 C7972 699-66-39 A5308 699-84~35AQ A9771 

199-FS-6 A4600 . 699-69-38 A5316 699-84-35AR A9772 

199-F6-l A4602 699-69-45 A8967 699-84-35AS A9773 

199-F7-t A4603 699-69-450 A5317 699-86-42 A5344 

199-F7-2 A4604 699-69-45P A9759 699-87-42A A5345 

199-F7-3 A4605 699-69-45Q A9760 699-61-37 A5283 

Phase 1 ReNhele11 &P Wells 

(i99 +/3 ;;4!1! C9472 699-75-31 C9476 (i99 (j(j 30!1! C9479 

l'i99 +I ;!(it C9474 699-75-28 C9477 699-67-26 C9480 

699-71-34 C9475 699-66-32 C9478 699-75-34B C9628 

Plaaaell Phase 2 Wells 

C2ru 622-60-21 C2&'.Z2 622-11-24 C2lli 622-13-30 

C22.8.S. 622-10-22 DOllO. 622-11-30C C2811 622-11-34B 

+HD G9m ~ ~ ~ ~ 

+HD ~ ~ ~ .i:8,B t98++ 

Note: Wells identified in Table C-1 are associated with the 100-FR-3 groundwater interest area as of August 2019 Ju~ ;!Oll'i. 

*Deeammissi611ed 

TBD '.Veil 1111t11es te be deteimined after installllliae 

C-3 


