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Figure 2-1a. Monitoring Locations and Constructed Bottom Elevations of Silver Bow Creek and HCC
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Figure 2-1b. Monitoring Locations and Constructed Bottom Elevations of Silver Bow Creek and HCC

(Shows Southern Part of MPTP Site)
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Elevation (ft MSL NGVD 29)

BMW-13B Water Levels

5421 —e—BMW-13B Water Level
£426.5 Data poi_nt has the same signature as a = HCC Bottom Elevation Near BMW-13B
: dewaterlng_event, though the date d_oes not Stage at HCC-01B (Upstream of BMW-13B)
correlate with any recorded dewatering
5426 events at the WWTP based on input =>¢=Stage at HCC-02A (Downstream of BMW-13B)
provided by BSB Public Works Department
\ Higher HCC stage at HCC-02A starting
5425.5 8/09 appears to result from discharge of
\ extracted water from WWTP dewatering
5425 into HCC just upgradient of HCC-02
5424.5 /
5424 .
5423.5
%
5423
5422.5
5422 K I
5421.5
5421 / y §
Stage of HCC immediately adjacent to BMW-13B /
54205 - will be a value between these two stages, but will
. be above the bottom e|evati0n of the HCC adjacent WWTP deWatering between 8/13/09 and 2/3/10 dl‘aWS dOWn
to BMW-13B GW level at BMW-13B below bottom of adjacent HCC
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Figure 5-2. Water Levels at BMW-13B Compared to Stage and Bottom of the HCC I'H; TETRA TECH
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GS-34S Water Levels

=—0—(GS-34S Water Level
== HCC Bottom Elevation Near GS-34S
Stage at HCC-01 (Upstream of GS-34S)

=>¢=Stage at HCC-01A (Downstream of GS-34S)

/ Data point has the same signature as a
dewatering event, though the date does not

correlate with any recorded dewatering
events at the WWTP based on input

/ provided by BSB Public Works Department

J t

M N

/

- will be a value between these two stages, but will

| normal (i.e., non-dewatering conditions)

1~
Stage of HCC immediately adjacent to GS-34S

likely be just below the water level at GS-34S under

5423 1 /
5422.5 :
WWTP dewatering between 8/13/09 and 2/3/10 draws down
GW level at GS-34S below bottom of adjacent HCC
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Figure 5-3. Water Levels at GS-34S Compared to Stage and Bottom of the HCC I'H; TETRA TECH
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Figure 5-4. Water Level at BMW-9A versus Bottom Elevation and Estimated Stage

BMW-9A Water Level vs. Elevation of Silver Bow Creek Bottom

Likely minimum value of stage of Silver Bow Creek (~1.0 ft higher than bottom)
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NOTE:

. NO PCP ANALYSES ARE AVAILABLE FOR

ANY OF THESE WELLS PRIOR TO PHASE 1
DEWATERING.

. HOSE FROM DEWATERING IS POTENTIALLY

A COMBINATION OF PUMP-1 AND PUMP-2,
THOUGH TOM BOWLER OF MPTP ONLY SAW
PUMP-2 OPERATING AT TIMES SAMPLES
WERE TAKEN.
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Figure 8-1. Model Grid Extent and Variable Grid Spacing
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Bot-1=5375
Bot-2 =5373
Bot-3 =5370

Bot-1=5404
Bot-2 = 5402
Bot-3 = 5399

Bot-1=5390
Bot-2 = 5388
Bot-3 = 5385

Bot-1=5410
Bot-2 = 5408
Bot-3 = 5400

Bot-1=5420
Bot-2 = 5418
Bot-3 = 5400

These bottom elevations
are simplified values
assigned only for the
purpose of modeling, and
are not intended to be a
rigorous interpretation of
the geology. See text for a
complete explanation.

Boundary condition
locations for all model
layers provided for

Bot-1=5404
Bot-2 = 5402
Bot-3 = 5399

Figure 8-3. Zones for Bottom Elevations (ft MSL NGVD 29)

reference (see Figure 8-4
for identification of
boundary conditions).
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(Layers 1-3)
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(Layers 1-3)

River: HCC

Wells: Pump-1||{Wells: Pump-2

River: Metro Storm Drain
(Layer 1)

(Layer 3) (Layer 3)

(Layer 1)

i

River: Silver Bow Creek
(Layer 1)

River: BRW Ponds
(Layer 1)
Y /
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River: Flooded Trench
(Layer 1)

A
Wells: NHRT

(Layer 1)

Wells: NCRT

(Layer 3)

River:
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(Layer 1)

Specified Head
(Layers 1-3)

Figure 8-4. Locations of Boundary Conditions
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All Layers:
Kh =4.5
Kz=4.5

All Layers:
Kh =12
Kz =12

T

Layer 1: Layer 2:  Layer 3:
Kh=125 Kh=1 Kh =120
Kz=1.25 Kz=0.01 Kz=1.2

All Layers:
Kh =12
Kz =12

All Layers:
Kh =4.5
Kz=4.5

Figure 8-5. Zones for Hydraulic Conductivity (ft/d) For Simulating Regional Flow

The values except those in
the alluvial valley are
assigned only for the
purpose of establishing a
reasonable representation
of regional groundwater
flow in conjunction with
assigned boundary
conditions and bottom
elevations, and are not
intended to be a rigorous
interpretation. See Section
8.3 of text for a complete
explanation.

Boundary condition
locations for all model
layers provided for
reference (see Figure 8-4
for identification of
boundary conditions).
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WWTP Structures:
Kh =150

/ Base Value:
i Kh = 125
Low K Zone: Kz =1.25
Kh = 10 7
Kz=0.1 -
z High K Zone: NCRT Cells:
Kh = 800 ﬁ Kh = 700 :
Kz =8 T Kz = 200
NHRT Cells: Boundary condition
Kh =200 locations for all model
Kz =200 layers provided for

reference (see Figure 8-4
for identification of
boundary conditions).

Figure 8-6. Zones for Hydraulic Conductivity (ft/d) Near MPTP site, Layer 1 I-H; TETRA TECH




WWTP Structures:
Kh=10

Base Value:

—— . e Kh =1
\ Kz =0.01
NCRT Cells:
L Kh =200
/l\ Kz =200
NHRT Cells:

Kh =200
Kz =200

Figure 8-7. Zones for Hydraulic Conductivity (ft/d) Near MPTP site, Layer 2

Boundary condition
locations for all model
layers provided for
reference (see Figure 8-4
for identification of
boundary conditions).
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WWTP Structures:
Kh =150

Base Value:

—— e Kh = 120
/ \ Kz=1.2
High K Zone: :
Kh =500 ﬁ ngﬁl gte)lés
Kz =5 T Kz = 200
NHRT Cells: Boundary condition
Kh =200 locations for all model
Kz =200 layers provided for

reference (see Figure 8-4
for identification of
boundary conditions).

Figure 8-8. Zones for Hydraulic Conductivity (ft/d) Near MPTP site, Layer 3 I-H; TETRA TECH




Model Value

Observed vs. Computed Target Values

5456.5 o o Layer1
| - oo o o Layer2
5448.0 — ° e +  + Layer3
] o T
H o = o . .
5439 5 o y Goal is for points to
iy fall along a 45-
— . § i degree line, with
little or no bias
5430.9 — .
above versus below.
L A 45-degree line is
5422.4 o, illustrated for
B comparison.
5413.9 —= | | | |
5413.9 5422 4 54309 54385 5448.0 5456.5

Figure 8-9. Simulated Versus Observed Water Levels, Steady-State Calibration

Observed Value
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_ too low, negative residuals are —_

Positive residuals are simulated
simulated too high.

Boundary condition locations for )
all model layers provided for
reference (see Figure 8-4 for
identification of boundary
conditions).

Figure 8-10. Simulated Steady-State Water Levels and Residuals (Observed Minus
Simulated) Near NCRT and WWTP, Model Layer 1, Prior to Phase-1 Dewatering
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Positive residuals are simulated
" too low, negative residuals are
simulated too high.

Boundary condition locations for _ e
all model layers provided for -

~ reference (see Figure 8-4 for §
identification of boundary
conditions). -~ -

Figure 8-11. Simulated Steady-State Water Levels and Residuals (Observed Minus -H; TETRA TECH
Simulated) Near NCRT and WWTP, Model Layer 2, Prior to Phase-1 Dewatering




* Positive residuals are simulated — —

. - . f
too low, negative residuals are - --—"”__'___ oSS L.:.‘f:‘ D" /S S/

simulated too high. —_— -

Boundary condition locations for — S $
all model layers provided for T
reference (see Figure 8-4 for
identification of boundary P N
conditions). - - -

Figure 8-12. Simulated Steady-State Water Levels and Residuals (Observed Minus
Simulated) Near NCRT and WWTP, Model Layer 3, Prior to Phase-1 Dewatering
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simulation
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Figure 8-13. Simulated Steady-State Water Levels, Regional Flow (Model Layer 1)

Boundary condition locations for
all model layers provided for
reference (see Figure 8-4 for
identification of boundary
conditions).
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Figure 8-20. Simulated Flow Vectors (Model Layer 1) Between NCRT and WWTP,
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Figure 8-21. Simulated Flow Vectors (Model Layer 3) Between NCRT and WWTP,

Stress Period 19 (WWTP Dewatering Plus Trench Flooding)
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Figure 8-28. Simulated Drawdown (ft) at Selected Wells Due Only to BRW Pond
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These figures illustrate simulated drawdown
response to changes in BRW pond elevations
(versus observed drawdown due to all stress
changes). For these wells, the BRW pond
elevation changes cause only a small portion of
the overall observed drawdown.

Note that observed water levels did not fully
recover to pre-extraction water levels after the
first period of dewatering (there was still ~0.5 ft
of drawdown), and these results suggest the
likely reason is that BRW pond elevations were
lower after the construction on those ponds
was completed in December 2009 than when
this modeling period began (August 2009).

Drawdown is in feet. Time represents days after Phase 1 dewatering began.
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Figure 8-29. Simulated Flow Vectors (Model Layer 3) Between NCRT and WWTP, 'l:l; TETRA TECH
Stress Period 9 plus 25% additional extraction at WWTP for 9 days
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Figure 8-30. Simulated Flow Vectors (Model Layer 3) Between NCRT and WWTP, 'l:l; TETRA TECH
Stress Period 9 plus 25% additional extraction at WWTP for 30 days
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Figure 8-31. Simulated Flow Vectors (Model Layer 3) Between NCRT and WWTP, 'l:l; TETRA TECH
Stress Period 9 plus 25% additional extraction at WWTP for 365 days
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Figure 8-33. Sensitivity Run 6b — Simulated versus Observed Change in Water Level (ft)
(Even Less Water Added at Constant Head Boundaries in Hills)

== QObserved

- - Computed

Drawdown

see report text
for description of
changes to
parameter values
for this run versus
base model run

== QObserved

- - Computed

AT T T T T T T T T 7
10 37.1 73.1 109.2 1453 1814 2174 2835
Time
GS-348
6.0
5.0
4.0 ﬁ-u-rh'-u F
3.0 J,’“
20 A/
1 5
10 -~
1
0.0
AT T T T T T T T T 7
10 37.1 73.1 109.2 1453 1814 2174 2835
Time

Drawdown

GS-25C

Soman m_-{-mu:-:n-j
{

=——s= QObserved

- - Computed

AT T T T T T 17 T T T T 1
10 371 731 109.2 1453 1814 2174 2535
Time
BMW-09B
6.0 == Observed
| - - - Computed
5.0
4.0—
3.0+
2.0+ o WAL e
10_ T p’l
0.0
10 T T T T T T T T T T
10 371 731 109.2 1453 1814 2174 2535
Time
I'H; TETRA TECH




Drawdown

Drawdown

BMW-13B GS-25C
6.0 == Observed 6.0 == Observed
I - - Computed h - - Computed
5.0+ 5.0
4.0 : oy ’ -~ 4.0
sl |V Y § 4ol | ARt
. s 0— 4
i .j 3 | A4
ol = T
2.0\ B 204,
f fFe [a) , A
4 Y i d
1.0/ 10/
0.0+ see report text 0.0+
7 for description of 7
-1.0 1 T T T T T T T T T 7T 1 changes to -1.0 — 1 T T T 1T T 1T T T T T 1
10 371 73.1 109.2 1453 1814 2174 2535 parameter values 10 371 731 109.2 1453 1814 2174 2535
Time for this run versus Time
base model run
GS-34S BMW-09B
6.0 == Observed 6.0 == Observed
I - - Computed h - - Computed
5.0+ 5.0
4.0 B N T 4.0
3.0 i i 3 30 —IF
1 f ) s - Lo T
| ;‘ / | 4 E 2.0 v =
P - F D / il i
- J 1 r
1.0 7
— f‘r.f
0.0+
L I s e B B B R AT T T T T T 17 T T T T 1
10 371 73.1 109.2 1453 1814 2174 2535 10 371 731 109.2 1453 1814 2174 2535
Time Time
Drawdown is in feet. Time represents days after Phase 1 dewatering began.
Figure 8-34. Sensitivity Run 6¢c — Simulated versus Observed Change in Water Level (ft) I-H; TETRA TECH

(More Water Added at Constant Head Boundaries in Hills)




il IR

L__JI% [T

-

h

o

/

_
.
=
5 ‘ll
1k

{ : _ "\I {‘& J

Figure 8-35. Sensitivity Run 6a — Simulated Drawdown (ft), Model Layer 3, Stress Period 5
(Less Water Added at Constant Head Boundaries in Hills)
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Figure 8-36. Sensitivity Run 6b — Simulated Drawdown (ft), Model Layer 3, Stress Period 5
(Even Less Water Added at Constant Head Boundaries in Hills)

see report text
for description of
changes to
T parameter values [~
for this run versus

base model run

I'H; TETRA TECH




I W LAY
WA O

Figure 8-37. Sensitivity Run 6¢c — Simulated Drawdown (ft), Model Layer 3, Stress Period 5
(More Water Added at Constant Head Boundaries in Hills)
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WWTP, Stress Period 5 (Less Water Added at Constant Head Boundaries in Hills)
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Figure 8-39. Sensitivity Run 6b — Simulated Flow Vectors (Model Layer 3) Between NCRT and
WWTP, Stress Period 5 (Even Less Water Added at Constant Head Boundaries in Hills)
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Figure 8-42. One New Well north of NCRT at ;OO gpm, Flow Vectors for M(_)del Layer 3 'l:l; TETRA TECH
Stress Period 5 (WWTP Dewatering Plus BRW Pond Dewatering)




‘BrADY- | 5

F&'Wk’*’d’d’fﬁ'd’rﬁ'@'ﬁfj’(ﬂé’f&’fﬁ’f2’3’:’!.{3’:’:’3’.{3’"e’—ﬂf—-‘f‘f‘.rz'x'

e et e e e A e A A A A A A i R R R R R R B R R R e B 3 3 i i 2 3 U e e 2 B i & e 2 & i &

‘WWTP Purh'p'-Z LA T R T . S e S SRR e o o o o e
- GS-345
A A # A A A A # f‘ f. %‘ N "'"""""""-'“."W-“"\"f—‘-%ﬁwﬁ#&'ﬁ?&’#ﬁfﬁfﬂfﬁfﬂf(f(f_vgyyffgrygyrf{fyfg
PR GS-340
AoAox A FFor 8 S 16.2] L ﬁJW“ R e T ST SRS I A A A A A e R A R K R R R 5 B R R 5 5 B R 3 0 0 U 3 8 4 3 4 0 57 i
T &£ F f f & iR R xR mwesMeces iAo e A A o T -
AF AR AP PP P YT YT YUY N T T e e A T L g P T o R o o S Y e o
A A A A s A A b I t % % % kR % % ’Q"‘@kmﬂﬂ&aﬁwm‘*yfﬁvf‘,ﬂ###{r‘,‘,ff{frrr-{!/‘/‘/f‘ay‘r‘/r“(g‘r‘/‘/‘(
.1'1 f b -“ f f’ n" {' f\ T T 1’ 1 'T .\‘. ‘ %% R“‘:‘“"\:‘"*“M"f‘w’/ﬁ”“""*""#@'#&’fi’l"’f’ﬁ’-l‘#!’l’*’ﬁ‘f’t’l"”f:’f.ffr’fs’b’x’x"k’s’V
LT T B 'w*a T Bt N N R R RGNSttt bk R AU LY
Pop ot ot f ¢ SN ekttt sttt B € A A AL
; [ i ; A ! ’i: ¥ :: 2 A piviepippepays DM s KEPE A AL CEELYE
foA B - } % e s P UL WBIBYD P
; ‘{ R R R mRRmpeles i litin, Sl el
A L X TN Mok % R et STty ik Y s L4
0% 5 % AP N s i A R R ey
FF &% . R oo Yo, Ptk s BN PN WAL, KETRZAS I S X o N W,
3 F + L% 3 : xR ROy ey “mﬂ'#rrrzr FEu KNy Y&y ¥y
F I S # F 3 ., Eopoow " - ARG ENEAEN £ §y 'Syl
0% % % 3 X 004 & 3 = i A 1 i Y NCE A AR NNN ALY
3 sy s b A VA BT L0 v b8 A AR AN RARAR HXX XA
5 558 'R EEAY - E R R A “ FAEN NSNS EFENE KEXKNEITEN SN
. A AR AL EEE KO, KN
; ; ﬁ F F p - r £ x K RRE ki NDKDBRSARDY K K WK KX EEN KN TN KN Y& NFL
BY.RIREREN QP RR SRS SR ot T e
VAR AR T ARV GSR BN it v e T P s
3o P31 $ o3 not pumped . : i A R A A A R R A A AR AR
5 ; ; ﬁ £ :: £ :: ; 4 b ; ﬁ . rﬂ 1"!1!-.1 §o -!-5'14;’:,'6;;};{6’-'Iu"y'i's’yfs"‘ ¥ i W W
’f A I’ gy 0
LD L heded §OPSNG E DR e R L e e et
1.10'4:5 YO i A = R il T LRt SEYWE ey ot e [, 1
% #00% & 5% NCOWSAD &% W & o o~ e Y g}ﬁr’v’p’#x.’t’n’ W AR
; 1P F Ff R T A ol b .'; AL AL A AA A f:::f;f;:’f ::rrriﬁﬁ
S I - A % S 2 T A P o T s W
# o : A #;
; 4 _ S ) QR 0 B R R P N I L LS
L Bow : E N?ns.fgmng I %K:; Y = % it ;;:f.h fogiipeny of 7
', -y il 3
Creek | Y] N}‘ens.ﬁ.ﬂﬂ:ﬁ IRy T L4 T I o Y T VYKKKEXKY sl
N A B e e e e e A S £ AR SRS A et A o e
% o . Ay - AR R v S
SR SEREREER = o =y s> SRepe Ao SRR
f- I B . . . A o v, - . : TR -0
b FF & F 8 8 Bt AT A A s Al iy R R St o N Crowor
$ for 8t 5 8 2% APy 7% XAV = AT SATEEE R PPN RARR AR e S e
Trench in Layer 1 (Not Flooded NCRT
*= power pole locations in This Modeling Period)
Figure 8-43. 50 gpm ad_ded at NCRT, Flow Vec_:tors for Model Layer 3 _ 'H; TETRA TECH
Stress Period 5 (WWTP Dewatering Plus BRW Pond Dewatering)




R T TG EE T EEEEFEEEEEEEEEEEE s

A A R R R A R R R KRR .(—'L/éfﬁi’_x'yx Y E TV i T TE W

Ve A r A A e K R R R R R A KRR S P P P (P i b U 3 8 e Y KEEREEEEE

HCC

G35-345

““‘*W‘*‘-‘—"-Mmm—rrﬁrwﬂffv#f((Jfggyrflffg—yyyyyyyyg PR EEEY

®Owowm

‘WWTP Pump-2

A A £ o a A g 8

Rttt et L E Lol O D L B o O G ol e e e Ll

-

6S-340

foaqdt = = m mases

Pt ¥

A oxA g o2 A A F

£

FEEEEEE wE

e A A R R A A

-

hom ow om e

I o W S

A

A

Mttt O L O B O Dl e g

T, e, W, W

R B b S Vi Mk A MR R U A P WA AT UL EELAAL L LA AL A

To%

?

=,

=,

AF PP F YR YR °““‘““"‘-“"“’"’*‘-‘-’m-#k«#vvrrwwm,«rn’zyyxyyyn(n'xffyrwra’w{rrww{f

Y S % 0 W e e e e R SO A, Y B N RS L 3 e
N e e e e e e e e e i Wy 2 i o,
W e R R ¥ Yy S R f
ot e M e e e N e e e e e R e e e 3 : ¥
PR RS N TR e e R 4 Ay P X
B e e wee See PR PR Y ’
R T S | UL, T e Y% ' i
% e wRewsfewwuioewsookewuihl, b Yy YN ¥
PR RSSO R R % . Y )
T R s e iy o TR RMEN oy Wk vy
R e B et b ool v Tereneel el LR DR w__:
e e WWEWRW o doviodl oot | LR LR L N -
RS ot ol steie ) R R wu ¥
e e e lapleCRlxx el el il R R . iy
RNV SV S = uW . yw yy@x = Ky
R = e - i ek R My
= T f Ry e e % e -, YVE
o wBHpuwhies o 05 e fm PR s
e KW o ool ok Pl selseloig et .
" 0% % SR = R X * ' ¥
PR AN s, e ot et o
Mo e m S ke o e B A e ' &
oM e e % WA 3 ik S -1 €Y,
B b e leeuatw o i ek " ¥,
P R R ar S vl
% e e L T T e S Py Pl i
Y, e e e A e e TR T ket | | &y
P, e e B RS = oA
%% e edlwe T g TR A
I e eI | bl
y K/ﬂM- S e S S S e L L e -
W W e - S A e f-..??ﬂvﬁ .
% % L eAeewm i e A AT SECATeseA A .m ,
YoM B e e e e e e S 2 .
YooY S e L e e - ¥, . N
W % w e e e A gd B e o s 0
Yo% A e = YA,
N Wy aﬁf«n.;!;;m O M‘H.“..Sﬁ\q Z 1 -
4 % g e R e y 1
% R "oy - s o =2 AR A AR
% ol U = = AFRAAR 2 R
¥ Y aMunae - W o PFAR
4 R e e ool
oA AN R .fHHn...l»]u R b .._“M Ay=
AN NN e vy iz Y b b o
by ./.. wv W/ﬂfb....’..nl.l.(l-..l?lm\\! Y NN N F A A h
¥ e ety F AT FAR AR
% ety T AN TARIN :
DNy T A A Af e ¥
- i T FAFEA A
Yok g W ﬁ%xy{{_
¥y u_,un...) oat 2O AN AR A ®
AL VLD SR IS i TR PP
£V EVEVERY Y FAo2 g A IRESLEEE L
¥ VXX ey f2E J
. = %1 W\.p 33 m.dr* wtm_r Nr L S
¥ ¥ VY& v . [T .
Nv. [ :
R B AN - L (AL AP AREY (5 (I
DRI - % W B XU RS S  CRF L ELRAAR w
VISP B SN LARRT LRV ET LR 1Y T AT
@ o
p-gpm- P ¥ UL LU LR tVARREE ALY ALLL
- b4
P wz moa gl I e R YRR ﬂﬂ.wmn_» % KR!
° 1
<
- = " ?ﬁ?yﬂmﬁ ERRGRERESRRK .Aiﬁ@
)
& . o wERERR R AR ERERRASRRERRREE
=
e e e R, \] TREERRERRASRERRRRS ﬂ.ﬂ.m.ﬁ.
=
RN Y e T LT L ..@ SRR B LY
=
&
. T e T A e ﬂﬂw . ﬁﬁﬂﬁﬁﬂ.mﬁa.ﬂu,ﬂﬂ.ﬂ“
] 2 g =
(=1 = el
SR AT (TPPTTTETTE < ﬂﬂﬂﬂsm,ﬁfprﬂ.mﬁﬂﬂ#ﬂfﬂ._
- P =
., wmoww -, f‘rﬁﬁ.ﬁ.fﬂ.ﬂ.s,..,.rF...,F_..._r_ﬁr.rar_r_mr CM» SIRE LR TN N
=
O -, LR e R
= L T, B W, TR L, T @l‘mnﬂi iiiiii v owbe e
=
~ =
‘M R T e e v AR AR LAERGARRE H W % TR e =
= =90
e T, T L, T T N o T e e M e D) O = e ey
= = .ﬂla*ﬂr.}ﬂﬁ‘r(zﬁ.ﬂfﬁ.f(zﬂfﬁ. T L T qz(aj..s_.ﬁ.f(ﬂ

TETRA TECH

&

NCRT

Trench in Layer 1 (Not Flooded
in This Modeling Period)

power pole locations

*

Stress Period 5 (WWTP Dewatering Plus BRW Pond Dewatering)

Figure 8-44. 100 gpm added at NCRT, Flow Vectors for Model Layer 3






