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The S.M. Stoller Corporation BEaae357>
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Informal Memorandum
To! Wayne Belcher, EG&G
From: John Jankousky
Date: /2294

Subject: Model Selection for OU7 Groundwater Modeling

Wayne: .. R
wummmmmmmydmﬂ.mmmumd
its decision document for the OU7 Leachate IMIRA.
Mhmmmmmmmwmmm&nmmd
We are at the early stages of formulating the problem for input isto MODFLOW.

We selected MODFLOW combined with MT3D as our sumericel modeling software for the following

reasons”

. Aaﬁdpﬂdﬂw@?mﬂ&geﬁw}?ﬁnﬁﬁsmm surficial matesials and
mwmwmmpmmmmmwm
miwm»delsﬂntmwﬁduﬁn@uh@&donot.

. MODFLDWandMBmeddoamd,widdyuud.mdwdwﬁdﬂd

o The sitewide gromdwater modeling effort at Rocky Flats is using MODFLOW. Use of
MODFLOW st QU7 will eabance the possibility of integration of the modeling effrts.

P&ygummmﬂmummmpmy&mrm»mMWw

I T can be of any fixrther assistance, please call me at 546-4412.
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To: Wayoe Belcher, EG&G
From: John Jankousky
Date: 6/24/94

Subject: Progress Report for OU7 Groundwater Modeling

Wayne:

As stated in my memo $0.you megarding the selection of MODFLOW, we are currently using analytical
Mmumvmm* the capture of contaminants. These analytical solutions
include the Theis solution, the Hantush-Yacob solution, and flownet analysis. We are at the early stages
of forrmilating the problem for input into MODFLOW.

I would estimate the modefing effort to be 5% complete.

I 1 can be of any fixrther assistance, pleaso call ie at 546-4412,

aok TOTAL PAGE B@3 dk
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The S.M, Stoller Corporation
Informal Memorandum
To: Wayne Becher, EGA&G
From: John Jankousky
Date: 6/30/9%4

Subject: Progress Report for OU7 Groundwater Modeling

Wayne
Immhwmwémui}ménmmﬁy,hﬂyl
My work on the modeling was postponed this weck because of the change in emphasis for the first
Decision Document to the seep at SW097

Myaﬂyaeﬁmmﬂnmodﬁrgmmiem;m“pMmPAMDdeumthe
mmmwmwﬁmmmm We are taking the necessary
wepstop\wchnbothufﬂmm

T estimate the modeling effort to be 5% complete (no change from last week).

X1 can be of any frther assistance, please call me at 546-4412.

L. Peterson-Wright, EG&G

*% TOTAL PAGE.@B1 xx
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The S.M. Stoller Corporation
Informal Memorandum
To: Wayne Belcher, EG&G
From: John Jankousky .

Date: 7/8/94
Subject: Progress Report for OU7 Groundwater Modeling

Wayne:

Omeagah;mkmmémd;lhuvmnfmmofh&mgemmforhﬁu
Decision Document to the scep at SW097.

I hope to have the MODELCAD software by the end of next week and should start on grid definition
soon afterward.

I estimate the modeling effort to be 5% complete (no change from last week)
If1 can be of any firther assistance, please call me at 546-4412.

cc. B Caruso, Stoller
L. Peterson-Wright, EG&G
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The S.M. Stoller Corporation
Informal Memorandum
To: Wayne Belcher, EG&G
From: John Jankousky )

Date: 7/15/94

Subject; Progreas Report for OU7 Groundwater Modeling

Wayne
Onoe again, Immopmmh@mmmmMmmm

The MODELCAD software has not arrived as of p.m., but should arrive either today or Monday
I estimate the modeling effort to be 5% complete (no change from last week)

If1 can be of any further assistance, please call me at 546-4412.

cc B Caruso, Stoller
L Peterson-Wright, EG&G

% TOTAL PAGE.B@1 %%
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*

'Ihe Stoller Corporation
Inf Memorandum

To: Wayne Belcher, EG&G
From: John Jankousky
Date: 7/22/94

Subject:  Progress Report for OU7 Groundwater Modeling

Wayne

ImdvedﬂwMWADwﬁvmngwduyofﬂiswe&. 1 have installed the software and
fumiliarized myself with it. T had our GIS penion generate some DXF filos and some XYZ files for
input into the model. Ibegan the construction of the model grid in MODELCAD

Next week, I will call you regarding weatherod bedrock topography outaide of the map area I currently
have. I may also want to discuss boundary conditions and any other sssues that come up.

T estimate the modeling effort to be 10% complete.
¥ can be of any further assistance, ploase call me at 546-4412

cc B. Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller

Poat-1t brand fax transmittal memo 7671

L Xetevson-Wri
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The S.M. Stoller Corporation '

Informal Memorandum ’

To: Wayne Belcher, EG&G |
From:  John Jankousky !

Date: 7729/94
Subject: Progress Report for OU7 Groundwater Modeling

Wayne.
Immmmmmmwmmmﬂqm 1 am nmting MODFLOW
and refining the grid and boundary conditions

I spoke with Mark Tulius after I talked to you. He had not received the bedrock topography
information as of 1 pm, but was expecting it today He says that the information may require some
manipulation by him to put it in a usable form for me. I will incorporate the information as it becomes
available to me.

Next week I will to continne to cafibrate the model. Om'mcemgonWednesdayuO::’oOdmldhdp
ensurc that the model is progressing in the proper maner.

IemﬂnmddmgdfontobeW/oom
I£1 can be of any frther assixtance, please call me at 546-4412 :

ce. B. Caruso, Stollex
L. Peterson-Wiight, EG&G
M. Vaag, Stoller

sox TOTAL PAGE.B3L ¥ox
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The S.M. Steller Corporation

To: Wayne Belcher, EG&G

From: John Jankousky

Date: 8/4/94

Subject: Progress Report for OU7 Groundwater Modding
Wayne:

I am on vacation tomorrow, August 5, and will retum on August 15,

This week 1 worked on calibeation of the model. i
Treek [ More work remains to be done. Our Wednesday
Mark Tulius has received the bedeock topography, thickness of alluvin, and thickmess UHSU

- - * * d

:l’ﬁ-nmnm Epu.nedn@ng'mmentheﬁ:mofm% Iwﬂneedtodomn::puhﬁm
mmﬂ;ynﬁmmﬁmgpﬁ?«mﬁmmlwﬂmﬁ»ﬂ]7wmm
memmmﬁﬁwhun . mmls. information outside of the OU 7 contour area. 1 plan to

1 estimate the modeling effort to be 25% complete.
K1 can be of any further assistance, please call me at 5464412 i

cc.  B.Caruso, Stoller Post-it™ brand fax tranemittal memo 7671 | roteeges » |
L. Peterson-Wright, EG&G W
M Vaag, Stoller =YL iy
S XA2E “
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The S.M. Stoller Corporation

Informal Memorandum
To: Wayne Belcher, EG&G
From: JYohn Jankousky
Date: 8/19/94

Subject: Progress Report for OU7 Groandwater Modeling

Wayne

This week Y incorporated the new XXZ fles for top and bottom of weathered bedrock that I received
last week from Mark Tulius. I vsed ths OU 7 Work Plan contours where they were available.

1 wotked extensively on varymg the solver parsmeters to make the solution more stable and reduce the
size of the areas that dry out in the rnodel. 1 ren both steady state and transient runs.

1 met with Barry Roberts at Interlocken on Friday afternoon. OQur discussion was heipful to me

Next week I will work on inputting 2 stream below the:landfill dam pes your (and Batry’s) suggestion.
I will also work on refining an input head file and comparing model results to actual beads.

I estimate the modefing effort to be 30% complete.
IfIcanbeofanyﬁ:rtherass'sw‘me,phseallmeat%Mlz

cc: B Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller

1

¥ TOTAL PAGE.21 ok
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The S.M. Stoller Corporation :
Informal Memorandum |

To;
From: John Jankousky

Wayne Belcher, EGR&G :

Date: 8/26/94
Subject: Progress Report for OU7 Groundwater Modeling

mmrmmﬂmmmmmmﬁwommm

Built SURFER head files to use as startng heads for layer 1and2

i

Added GHB below landfill dam to simmlate a stream. Iwmldlikctoduwssw:ﬂ:youiheuseof
the GHB as opposed to the stream boundary for this case, :
l

Wmmmmuwuwﬂowmmmmm

Addeddmnandlochdlstomﬂatctheglwndmmerwptuwndthelmdﬂﬂ. I would like
to talk with you about the conductance values you are using for the drein in your solution.

Added low K cells at landfill dam.

Began using the MODELCAD CALSTATS package to compute residuals from actual well
elevation data.

Checked the top of weathered bedrock location from all well borehole logs against my model grid
bottom of layer 1 elevation. Made several adjustments based on borehole logs.

Added secondary atream to the northeast of the landfill dam as 2 GHB

Next week I will continus to calibrate the fiow 1 estimate the modelng effort to be 35% complete

¥ can be of any fixrther assistance, please call me at 546-4412

vy

m*mmmm@melmm sotpeges > |
B Caruso, Stoller z_ﬁem,\~wr(:_)
L Peterson-Wright, EG&G
M. Vaag, Stoller ¥ 4
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The S.M. Stoller Corporation

rHaUc Wol

Informal Memorandum
To: Wayne Belcher, EGE&G
From: Jobn Jankousky
Date: 9/2/94

Subject:

Progress Report for QU7 Groundwater Modeling

Thswwklem:plmdﬂ:emowmgmonﬂwmmoddim

. ConamwdusmgﬂwMODELCADCALSTATSpmmoommmdmh&omacmdwdl
elevation data. tSTLLER

e Vaned the GHEB conductances and heads in calibrating the model.
o Varied hydraulic conductivities in individual cells to calibrate the model heads

e Placed constant head boundary in Layer 2 for the pond and GHB in Layer 2 for the stream channel
below the dam. The first is probably justified, since the pond is in contact with weathered bedrock.
Theseoondmynotbepsuﬁed I will run iterations both with and without this GFIB to
determine the need for it.

s Installed Path3D software; worked some with example problems,

At this time, the flow model for the top layer is in pretty good shape, Layer 2 consistently mirrors
Layer 1, indicating that adjustments to vertical K are in order.
Next week I will continue to calibrate the flow in both layers. By the end of next week, 1 hope to add 2

drain to simulate the proposed seep IM/IRA. The nent step will be to estimate flows to the drain using
the model and use Path3D to show particle capture. ImﬁumddmgeﬁbrttobeWA

complete.

If1 can be of any further assistance, pleiseaﬂmutmm

cc:  B. Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller :

Post-it™ brand fax transmittal memo 7671 | #ot pages »

L Yewvson-Wr
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The S.M. Stoller Corporation
Informal Memorandum

To Wayne Belcher, EG&G
From: John Jankousky
Date: 9994

Subject:  Progress Report for OU7 Gronndwater Modeling

This week I completed the following actions on the OU7 modeding.
¢ Made some more mnor adjustments to calibrate the flow model

e

» Removed the GHB in Layer 2 for the stream channel below the dam
¢  Began work with Path3D using the existing flow model.

I have not yet added a drain to gimulate the proposed seep IM/IRA. I will do that next week. I will
also continue working with Path3D 1 estimate the modeling effort to be 45% complete |

¥ can be of any firther assistance, please call me at 5464412 ‘

i

cc B Caruso, Stoller '
L. Peterson-Wright, EG&G
M. Vaag, Stoller

ok TOTAL PAGE 881 wok
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#UG-31-94] WED 13:28 ACTD FAX NO. 303 966 8575 P
TERRAMATRIX INC. I1D13038793048 HUD Z8°98  AUDE W ivie Tiva
!
PAX M, and M, Risenbels
August 24, §
Page 2
;'. Tndex tests (mol;:m content, sieve, bydrometer, spacific gravisy, and Anterberg limits)
3 Procior compaciion
4. Persaability ‘
8§, | "Prixdal strength
¢ ' Intorface direct shear

v:mmm-mddmmmumnmmw studies for the new Jandfill. b
Mlnlwﬂm of shi@ Bven if enting duia s svallable, we may have to do
mmdodalm ﬁmfmmmmmm. ' '

Plesse call if 3o bave ity questions: :

Crad b & C(ePuchr-

roey \

e

g
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The S.M. Stoller Corporation

Informal Memeorandum
To: Wayne Belcher, EG&G
From: Jobn Jankousky ‘
Date: 9/23/94 ,

Subject: Progress Report for OU7 Groundwater Modeling i

I'worked on the QU7 modeling approximately one-quarter time this week.
Ifoﬂoweduponsomeoftheﬂnngswetgncedabommmmeeﬁnglastweek 'l‘lmenmb.tde

. Rmthenwddw:ﬂxvuucalhydmukcmndummwlllmofhonmmdmnducm
instead of 1/10 )

¢ Ran the model with all layer 2 hydraunlic conductivities increased one order of magnitude in an
attempt to lower beads,

¢ Ran the model with leakance specified instead of aliowing MODELCAD to calculate the leakance.

None of these solutions showed any improvement over my previous sohxtion. Inﬁ:ct, each of them
was slightly worse than the previous solution, :

In order to better understand the model, I spent some time sorting and studying the cell-by-cell flow
tertns  Based on the cell-by-cell tenms, 1 changed some of the boundary condition heads

Some of the comments on our PAM questioned the expected flow values that were presented. 1 spent
some time reviewing an analytical solution I did a few weeks ago as well as attempting to confirm this
estimate by summing certain of the cell-by-cell flow terms 1 will try to have an infonmal report on this
estimate by Wednesday, September 28 I will drop off a copy for you so you can review it if you like

Next week, in addition to completing a flow estimate report, I will continue the is of the cell-by-
cell terms and try to improve the flow calibration.

I estimate the modeling effort to be 47% Iflcanboofanyﬁnﬂmass:stame,plwecaﬂmeats%
4412

H
3

cc: B Caruso, Stoller :
L Peterson-Wright, EGRG '

Post-#t™ brand fax transmittal memo 7677 |sotpages » | Pogtt™ brand tax transmittal renjo 7671 rotoges » l
— L Yelevson-Wrand[ 3. Sawjéous% |
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‘ Voo !
} The SM. r Corporation !

Informal Memorandum
To: Wayne Belcher, EG&G |
From: John Jankousky
Dae: 10/7/94

Subject: Progress Report for QU7 Groundwater Modeding

Thswwklworkedmﬂwfonowmgmmtﬁngthecmmmdmmmoddmg.

. Istoppedwmkmﬂwﬂowreponﬁxmeseepwnecumﬂombm&wmpeofwmkﬁmhe
PAM has changed. We are no longer going to collect subsiwface flow at the seep My results
were showing approximately 2 gpm flow to the pond at high flow; approximately 0 5 gpm of this
flow was captured by a sinmlated drain located at the leachate seep.

» Did some final calibration of the flow model to reduce the head at well 4087 below the landfill
dam

o Used Path3d to simulate the movement of particles in layer | and layer 2  Using the current model,
particle movement in layer 2 is very slow This is to be expected, the geometric mean of the
hydranlic conductivities is 4E~7 am/sec. However, using this K value results in heads that are too
high in many locations (where layer 2 is actually partially unsaturated). I will try some higher K
values and reevaluate the heads and particle tracking.

» Next week I hope to begin simulation of the final remedy, including a new shirry wall and some
type of groundwater collection (drains or wells),

T estimate the modeling effort to be 55% IfI can be of any fisrther assistance, please call me at 546-
4412

cc B Caruso, Stoller
L Peterson-Wright, EG&G
M. Vaag, Stoller

dok TOTAL PAGE @81 %ok
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The S.M. Stoller Corporation
Informal Memorandum
To: Wayne Belcher, EG&G
From: John Jankousky
Date: 10/14/94

Subject: Progress Report for OU7 Groundwater Modeling

This week I worked on the following tems regarding the OU7 groundwater modeling:

. Complctedonenmw:thluynerl(valuesmlayerz Qutput was not significantly changed.
' Constructed well hydiographs for certan bedrock wells. Some bedrock wells fluctuate from
complete saturation to partial saturation repeatedly  These fluctuating water levels indicate to me
that some water is moving through the weathered bedrock at rates greater than those expected for

a homogenous aquifer with K = 107 cm/sec.

o I began simulation of one possible mmdymcludmganewslxmywaﬂandgrmmdwata‘
collection. T may need to refine the attheshnywanmdattheoolleuionpom I will try to
talk to you about this in the near future.

* T would like to discuss'the usefuliness of PATH3D output versus MT3D output with you and with
othermqnbersofﬂ:eprqeatem. I spoke to Myra Vaag, our project manager, who stated that
the modeting i8 in support of the IM/IRA only, not in support of the subsequent risk assessment.
However, concentration values below the dam in particular may be valuable in choosing collection
methods and collection locations.

¢ T prepared a presentation for the modeling meeting at Woodward-Clyde on Thursday. I attended
the meeting.

I estimate the modeling effort to be 58%. IfT can be of any further assistance, please call me at 546-
4412

cc B. Caruso, Stoller ; ,
‘L Petmon-anht, EG&G L
M. Vaag, Stoller | |

Po.l-lt"bmndhxu'ammmmm #61pages »
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The S.M. Stolier Corporation
Informal Memorandom
To: Wayne Belcher, EG&G
From: John Jankousky

Date: 11/11/94
Subject: Progress Report for OU7 Groundwater Modeling

This week I completed the followmg on the OU7 groundwater modaling:

¢ Completed flow and particle tracking runs on two of the proposed remediation scenarics. I am
baving some difficulties with the PATH3D program that I am working on clearing up.

s  Wrote text for the alternatives assessment regarding the required depth of the shury wall. 1t is my
opinion at this tisme that the OU7 shurry wall needs to key into the weathered bedrock but does not
need to fislly penetrate the weathered bedrock.

Next week I hope to solve my difficulties with the PATH3D program and contimie work on the
analysis of scenarioa. I am thinking about how to best organize my output and analysis for inclusion in
the text and in an appendix of the decision docnment. I estimate the modeling effort to be 70%
complete. If1 can be of any further assistance, please call mo at 546-4412.

cc.  B. Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller

wok TOTAL PAGE. @01 ok
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The S\M. Stoller Corporation
Informal Memorandmm
To: Wayne Belcher, EG&G
From:; John Jankousky

Date: 12/2/94
Subject: Progress Report for OU7 Groundwater Modeling

This week I completed the following on the OU7 groundwater modeling:

. Mmmmmmmm&mmmmmmdnm

initially proposed remedistion scemarios st our Wednesday meeting DOE representatives
expressed a desire to know how the contaminant concentrations will decline over time,

e Talked to Barry Roberts to compare hydrsufic conductivity values used in his model and in my
model. The values match quite closely.

e Reexamined the base case scenario and sttempted to recalibrate to allow more water into the
model. Iran this model but have not post-processed the results yet.

Next week I will postprocess the results of my attempted recafibration and see if that recalibration is
worth pursuing. I will also begin looking at the requirements of the MT3D package for concentration
modeling. I estimate the modelmg effort to be 74% complete. I I can be of any further assistance,
please call me at 546-4412.
cc:  B. Caruso, Stoller

L. Peterson-Wright, EG&G

M. Vaag, Stoller

m"mmummmom #of puges » SE\Z Poat-it™ brand tax metmmi_[mm-jl.i

f‘uﬁ’eﬁvhawm O'awpus%_
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The S.M. Stoller Corporation

Informal Memorandum
To: Wayne Belcher, EG&G
From; John Jankousky
Date: 12/9/94

Subject: Progress Report for 0U7 Groundwater Modeling

This week I completed the following on the OU7 groundwater modeling:

o Postprocessed the MODFLOW run that I recalibrated to allow more water into the model.
Calibration is still good for the base case heads.

o Used the high flow model to simulate remediation scenario 2 (cap to dam, leave dam in, capture
groundwater above and below dam). The amount of water captured under scenario using this high
flow model increased from 0.8 gpm to approximately 1.0 gpm, an increase of 25%. I view this as
an indicator that my existing scenario analysis are pretty good with respect to flow vohumes,

e Began work on building MT3D files. Interrupted this work to spend some time examining the
available analytical data, Examined data for volatile organics, semivolatile organics, metals, and
radionuclides and attempted to correlate the concentration data to the flow regime. I am stifl
working on this effort.

Next week I continue to work with the concentration data.  One thing X will be looking at is the
feasibility of using a simple qualitative model to examine the expected dilution and attermation of
contaminants as they travel from the landfill down No Name Guich. X estimate the modeling effort to
be 76% complete. IfI can be of any further assistance, please call me at 546-4412.

&«  B. Caruso, Stoller

L. Peterson-Wright, EG&G
M. Vaag, Stoller
Pott-ﬂ"bl‘lndfaxtmnsmiﬂalmmm #otpeges » 3¢ Post-it™ brand fax memo 7671 vdm'ﬁu
- Wauyne Belchy, elevsen W ou
@)
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The S.M. Stoller Corporstion
Informal Memorandumn
To: Wayue Beicher, EGE&G
From: John Jankousky

Date: 12/16/54

Subject:  Progress Report for OU7 Groundwater Modeling

This week I completed the fhillowing on the OU7 groundwater modefing:

¢ Peaformed multiple groundwater contsinment and collection simulstions based on four capping
options presanted last week by Pat Corser of TerraMatrix.

o As part the data evaluation task, I continued to analyze the snalytical data. It is my opinion at this
time that a concentration model such as MT3D would be very hard to calibrate. The main value 1
see from a concentration model for OU 7 is to model the plume below the dam to support an
argnment that groundwater collection below the dam is not needed. If this arnguument is not going
0 be made, I think that concentration modeling would have Emited use.

» Examined the possihifity of using simple qualitative model to examine the expected dilution and
attemation of contaminants as they travel from the landfili down No Name Guich. This is possible,
although estimating dilution would be difficult with the smount of data available.

1 estimate the modelfing effort 1o be 80% complete. ¥Y can be of any finther assistance, please call me

at 546-4412.

¢c:  B. Causo, Stoller
L. Peterson-Wiight, BG&G
M. Vaag, Stoller

sk TOTAL PAGE 081 sok
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Grouwnduvooter

The SM. Stoller Corporation
Informal Memorandum
To: Wayne Belcher, EG&G
From: John Jankousky

Date: 1/6/95

Subject: Progress Report for OU7 Groundwater Modeling

This week I completed the following on the QU7 groundwater modelng,

¢ Reran one remediation scenario with an extended slurry wall on the south side of the tandfill to
estimate the benefit of the longer shurry wall in terms of reduced flows to drains The longer shury
wall cansed a very small reduction in flow to the capture drain.

o Performed a calculation to estmate dilution and reduction of contaminate concentrations as the
remediation progresses. I estimate that one complete water change should occur within the landfill
n 10~ 20 years This water change should result in a reduction of concentrations due to reduction
of the amount of contarmants released from the sources over time. A second factor in reducing
concentrations is the lowering of the water table in the main portion of the landfill by approximately
S feet This should dewater some of the waste and reduce the loading to groundwater.
Unfortunately, with the current dats, it is impossible to estmate the extent that these
concentrations will be reduced.

I eshrnate the modeling effort to be 81% complete. If I can be of any further assistance, please call me
at 546-4412
cct  B. Caruso, Stoller

L. Peterson-Wright, EG&G

M. Vaag, Stoller

Post-t™ brand fax tranamittal memo 7671 j#olpeges » 58 N

Dopt.

Post-t™ brand fax transmitial memo 7671 [¢ctpagee » M2 1
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JAN 20 '95 18 06 FROM SM STOLLER TO 99668663
The S.M., Stoller Corporation
Informal Memorandwn
To: Wayue Belcher, EG&G
From: John Jankousky
Date: 1/20/95

Subject: Progress Report for OU7 Croundwater Modieling

This week I complcted the following on the OU7 groundwater modeling:

. Rm.mﬂmﬁmnunﬂuwhhamﬂudmmwﬂ(maudofm-ﬁ) This
reduction in conductivity was effective in reducing flows through the wall

e Recalibrated basic model with sightly higher recharge and dlightly incressed hydraulic
conductivities, Began running scenarios with new calibration. I will look at collection with no cap
and no shiry wall, with a cap and no shary wall, with & cap and 1E-7 slurry wall, and with a cap
and 1E-12 shury wall (shury wall with HDPE Ener). These runs will be an attempt to quantify the
benefit from cach component of the remedy.

1 estimate the modeling effort to be 83% complete. T can be of any finther assistance, please call me

at 5464412,

oc:  B. Camso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller
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The S.M. Stoller Corporation

Informal Memorandum
To: Wayne Belcher, EG&G
From; John Jankousky
Date: 2/3/95

Subject: Progress Report for OU7 Groundwater Modeling

This week I completed the following on the OU7 groundwater modeling:

» Examined the question of whether groundwater will surfice because of water building up above
the slurry wall. Based on modefing runs and historical well data, I conchuded that under normal
conditions, groundwater will not surface, but that it will probably surface under high flow
conditions.

* Ran 2 series of scenarios with drain cells west of the new shurry wall to estimate required pumping
retes to prevent surfacing of groundwater, ‘Ihcﬂowofozsgpmwasreq\{iredtoredweﬂ:eheads
near the western edge of the shavy wall by four feet.

*  After examining MODFLOW and PATHSD resuilts, I came to the conchusion that some water was
travelling through the capture drains I had placed below the dam area. I reran the four currently
favored scenarios after addmng a low K cell directly downgradient from cach drain ccll, This
configuration should morc accurately simulate a drain with an impermeable barrier placed
downgradient. 1 also increased the number of drain cells from five to seven. Flows increased
significantly in each scenario This difference in captured flows and captured particles indicates
that a drain with an impenmeable liner 18 supesior to capture wells or a drain without a Ener for our
site.

I estimate the modeling effort to be 87% complete. I can be of any finther assistance, please call me

at 546-4412.
cc. B Caruso, Stoller
L. Peterson-Wnight, EG&G
M, Vaag, Stoller
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The S.M. Stoller Coxporation
Informal Memorandum

B T U

To:
From:
Date:

Subject:

Wayne Belcher, EG&G
John Jankousky

271095

Progress Report for OU7 Groundwater Modeling

No work was done on the OU7 groundwater modeling this week.

I estimate the modeling effort to be 87% complete. If1 can be of any farther assistance, please call me
at 546-4412.

l

cc: B Caruso, Stoller
L. Peterson-Wright, EGRG
M. Vazg, Stoller
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The S.M. Stoller Corporation

Informal Memorandum
To: Wayne Belcher, EGE&G
From: John Jankousky
Date: 31095

Subject: Progress Report for OU7 Groundwater Modeling

No work was performed on the modefing this week.

I estimate the modeling effort to be 88% complete. IfT can be of any further assistance, please call me
at 546-4412

cc: B. Catuso, Stoller

L. Peterson-Wright, EG&G
M. Vaag, Stoller
Post-it™ brand fax transmittal mermo 7671 [rotpagme > L—EL:% :Z:faxwmm totveons » By 1
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MAR 28 '9S @8:56 FROM SM STOLLER T0 99668663 PAGE 801982

The S.M. Stolier Corporation
Facsimile

To: ‘Wayne Belcher, EG&G
Laurie Peterson-Wright, EG& G
Fax No.: 966-3663

From: Jobm
Phone: 546-4412 Fax No: 443-1408

Date: 3717795
Sabject: Progress Report for OU7 Greundwater Modeling

No work was perfirmed on the modeling this week.

I estimate the modeling effort to be 88% complete. I can be of auy firther assistance, please call me
at 546-4412

oc:  B.Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller



MAR 31 ’SS 14 18 FROM SM STOLLER TO 93668663 PAGE 202,002

The SM. Stoller Corporation
Facsimile

To: Wayne Belcher, EG&G
Lawrie Peterson-Wright, EG&G
Fax No.: 966-3663

From: John Jankousky
Phone: 246-4412 Fax No.: 443-1408

Date; /3198
Subject: Progress Report for OU7 Grovndwater Modedling

This week the following was performed on the modeling:
e Ran a no-action scenario and used cell-by-cell fiow terms and recharge torms to estimate the

contributions of recherge (infiltration), horizontal inflow, and vertical inflow to the total flow of
water into the landfill mess. The results were,

= Recharge as a percentage of (Inflow + Recharge) = 40.6%

=> Horizontal Inflow as a percentage of (Inflow + Recharge) = 58.5%
=> Vertical Inflow as a percentage of (Inflow + Recharge) = 0.9%
=> Summary of Flows (percent) = 100%

1 estimate the modeling effort 10 be 89% complete. XY can be of any further asgigtance, please call me
st 546-4412.

cc:  B. Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller
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7 *'3895 15:28 FROM S.M. STOLLER

The S.M. Stoller Corporation

PRGE 80@1

Facsimile
To: Wayne Belcher, EG&G
Laurie Peterson-Wright, EG&G
Fax No,: 966-8663
From: Jobn Jankousky
Phone: 546-4412 Fax No.: 443-1408
Date: 47795
Subject: FProgress Report for OU7 Groumdwater Modeling

No work was performed on the modeling this week

cc:  B. Caruso, Stoller
L Petecson-Wnght, EG&G
M. Vaag, Stoller
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APR 14 '95 @9 38 FROM SM STOLLER TO 99668663
The S.M. Stoller Corporation
Facsimile
To: W Belcher, EG&G
ie Peterson-Wright, EG&G
Fax No.:

From: John Jankousky
Phone: 546-4412 Fax No.: 443-1408

Date: 471495

(
Subject: Progress Report for OU7 Groundwater Modeling

This week the following was performed on the modeling:

e Wiote a section for the OU 7 Closure Strategy discussing the water balance modeling performed

two weeks ago.

I estimate the modeling effort to be 89% complete. 1 can be of any finther assistance, please call me

at 546-4412.

¢c. B. Carso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller
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MAY 1 ’'SS 10.84 FROM SM STOLLER TO 99668663

PAGE 001083

The S.M, Stoller Corporation
Facsimile
To: Wayne Belcher, EG&G
Laurie Peterson-Wright, EG&G
¥ax No.; 966-3663
From: John Jankousky
Phone: 846-4412 Fax No.: 443-1408
Date: /195
Sabject: Progress Report for OU7 Groundwater Modeling

This week the following was performed on the modeling:

¢ Performed water balances for a north shury wall without cap and a north shyrry wall with a cap.
The results of thess water balances were compared to an eadier water balance for the no-action

alternative.

1 estimate the modeling effort 10 be 90% complete. If1 can be of any firrther assistance, please call me

at 546-4412,

cc:  B. Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller '
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May 1 'SS 16 ©4 FROM SM STOLLER TO 99668663 PRGE ©@2-883

‘Water Balance Summaries for Three OU 7 Scenarios

The groundwater flow system at OU 7 was modeled using MODFLOW. Three scenarios were
modeled and the cell-by-cell flow terms were summarized for the boumdaries of the landfill mass
This summary is presented in Table 1. For each scenario, outflow equals inflow, The model
shows that approximately three-fourths of the outflow is in the vicinity of the secp. The
remaining one-fourth flows into the pond as groundwater The scenmios and the resultant fiows
are as follows:

1 No Action Scenario This scenario assumes the groundwater fiow system remains
wnchanged. Total flow into the landfill is 1.9 gpm. Recharge or infiltration contributes
approximately 0.8 gpm of that amount. Groundwater inflow contributes approximately 1 1
gpm. Outflow equals inflow,

2 North Slurry Wall Scenario. This scenario assumes the groundwater flow is attered by the
addition of a 107 c/sec slurry wall on the north side of the landfill. No cap is assumed.
Total flow into the landfill is 1.3 gpm. Recharge or infiltration contributes approximately 0 8
gpm of that amount. Groundwater inflow contributes approximately 0 5 gpm. Outflow
equals inflow

3. North Sharry Wall and Cap Scenario. This scenario assumes the groundwater flow is
altered by the addition of a 107 cm/sec slurry wall on the north side of the landfill, A single
barrier layer cap is assumed Total flow into the landfill is 0.4 gpm. Recharge or infiltration
contributes approximately 0 01 gpm of that amount, Groundwater inflow contributes
approximately 0.4 gpm. Outflow equals inflow



%k £00°3d WLOL sk

Table 1: Water Balance Summaries for Three OU 7 Scenasios

_ North Siurry Wall
Scenardo No Action North Slurry Wall and Cap
Sublotais Subtotals Sublotais
for for for
Hortzontal Horizontal Horizontal
infiow |{Flow Rate] infiow 1FlowRate| Inflow |Fiow Rate
) EF-EﬂIEILE@
— e 0.77 0.
ual segments directly below) — 1.12 048 0.36
__aosﬁuamm Slurry Wall 0.376 0.140 0.070

Inflow through or under North Groundwater misroept | 0.507 233 100

0.088 0.034 0
-0.002 0.0002 0,073
or under South Skurry Wall 0.075 0.074 — 0.071 _
Vertical inflow 0.02 0.02 0.02
Summary of Flows 19 1.3 0.4
51795 Page 1

SUMMARY1.XLS Summary - gpm
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MAY 5 'S5 13 38 FROM SM STOLLER TO 99668663 PAGE 0010862

The S.M. Stoller Corporation
Facsimile
To: Wayne Beicher, EG&G
Lauric Peterson-Wright, EG&G
¥ax No.: 966-8663
From: John Jankousky
Phone; 546-4412 Fax No.: 443.1408

Date: 5/595
Subject:  Progress Report for OU7 Groundwater Modeling

No work was pesformed on the modeling this week.

I estimate the modeling effort to be 90% complete. If1 can be of any fimther assistance, please call me
at S46-4412.

cc: B. Caruso, Stofler
L Peterson-Wright, EG&G
M. Vaag, Stoller
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MAY 12 ’S5 13.54 FROM SM STOLLER TO 99668663
The S.M. Stoller Corporation
Facsimile
To: Wayne Belcher, EGRG
Laurie Peterson-Wright, EG&G

Fax No.: 966-8663

From: John Jankousky

FPhone: 546-4412 Fax No.: 443-1408

Date: 512195

Subject: Progress Report for OU7 Groundwater Modeling

This week the following work was performed on the modeling:

o Began work with the MT3D concentration model. The initial work this week has been
experimenting with the model settings to improve the stability of the model for use with the QU 7
model grid The goal of the concentration modeling is to evaluate fisture concentrations of various
the point of compliance

1 estimate the modeling effort to be 91% complete. 1 can be of any further assistance, please call me

at 5464412,

cc B, Canuso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller
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MAY 22 ’SS ©@9.22 FROM SM STOLLER TO 99668663
The S.M, Stoller Corporation
Facsimile
Teo: Wayne Belcher, EG&G
Lanrie Peterson-Wright, EG&G

Fax No.; 966-3663

From: John Jankounsky

Phone: 546-4412 Fax No.: 443-1408

Date: 5/22/95

Subject: Progress Report for OU7 Grouadwater Modeling

This week the following work was performed on the modeling:

e Continued work with the MT3D concentration model. Made trials with the diffierent solvers both
with and without dispersions term activiated. None of the solvers are currently stable with the
dispersion term active. At this point, we are putting a hold on the MT3D modeling becanse of
budget concerns. I the work cantimes, will probably use the Modified Method of Cheracteristics
(MMOC) solver without a dispersion term. The MMOC solver allows some numerical dispersion.

¢ Dan Reeder began work using an analytical moded to estimate travel times of various contaminants
to compliance well 53194

I estimate the modeling effort to be 92% complete. 1 can be of any further assistance, please call me

at 546-4412,

L. Peterson-Wright, EG&G
M. Vaag, Stoller
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PACE 002-002

The S.M. Steller Corporation
Facsimile
To: Wayne Belcher, EG&G
Laurie Peterson-Wright, EG&G
Fax No.: 966-8663
From: John Jankousky
Phone: 546-4412 Fax No.: 443-1408

NumberofPages: 1

Date:

Subject:

5/3095
Progress Report for OU7 Groundwater Modeling

No work was performed on the modeling last weck.
I estimate the modeling effort o be 92% complete. I X com be of any firther assistance, please call me

at 546-4412.

¢c.  B. Caruso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller

%k TOTAL PAGE.@B2 ok
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The S.M. Stoller Corporation
Facsimile
To: Wayne Belcher, EG&G
Laurie Peterson-Wright, EG&G
Fax No.: 966-8663
From; John Jankousky

Phone: 546-4412 Fax No.: 443-1408

Number of Pages: 1

Date: 6395

Subject: Progress Report for OU7 Groundwater Modeling

No work was performed on the modeling last week.

Iuﬂtmlt;nnnddﬁueﬂ'onwmmmm If I can be of any further assistance, please call me
at 546-4

cc B Caruso, Stoller
L Peterson-Wright, EG&G
M, Vaag, Stoller

3 - (ot cang Wen - A5 N
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JUN 12 *85 8:23 FROM S M STOLLER PAGE 082

The S.M. Stoller Corporation
Facsimile
To: Wiayne Beicher, EGE&G
Laurie Peterson-Wright, EG&G
Fax No.: 966-8663
From: John Jankousky
Phone; 246-4412 Fax No.: 443-1408

Number of Pages: 1
Date: 6/12/95

Subject: Progress Report for OU7 Groundwater Modeling

No work was performed on the modeling last week.

I esttmate the modeling effort to be 92% complete. IfT can be of any further assistance, please call me
at 546-4412

Unless you have an objection, I would like to make this the last woekly report. The only tasks
remaming are completing the wiite-up for the Decision Document. EG&G will recerve a draft in mid-
July 1may also need to complete a few more model runs to answer specific questions (e g, when will
the landfill start to dry up under the current cap and slurry wall scenario)

cc B. Canuso, Stoller
L. Peterson-Wright, EG&G
M. Vaag, Stoller \

*% TOTAL PAGE.GQBO2 %x
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Memorandum

To L Peterson-Wright
From W Belcher
Date June 23, 1994

Subject OU7 Modeling

Attached 1s an informal memo regarding Stoller's selection of groundwater modeling software for the OU7
leachate IM/IRA It 1s my understanding that this software will be used to simulate various remediation
strategies for the Present Landfill Ihave mitiated a program with Mr John Jankousky (Stoller's modeler)
to provide me with weekly status reports on the modeling progress These reports will consist of a list of
activities for the week and a percentage indicator of progress toward finishing This percentage will be
based on budgeted hours

You will see by the attached memo that Stoller has selected S S Papadopulos's MT3D to perform their
transport modeling 1 would strongly recommend that they consider using Papadopulos's PATH3D It 1s
probably not necessary to perform a full-blown contaminant transport model A a particle tracking
modeling (like PATH3D) will give an indication of the effectiveness of various remediation strategies,
without the mput requirements (source size, concentrations, biodegradation, dispersivities, etc ) of
contaminant transport simulation

If you have any questions, please contact me at X6931
Thanks
CC E Mast, C Bicher

HO




- JUN 22 '94 ©9 3@ FROM SM STOLLER TO 99668663 PAGE ©@1-801

Wayne'

Stoller is modeling the groundvwater in the iswnediate vicinity of OU7, the Present Landfill, as part of
its decision document fbr the OU7 Leachate IMIRA.

At the present time, we are using snalytical solutions to examine various scenarios for the capture of
We are at the early stages of formulating the problem for input into MODFLOW

We sclected MODFLOW combined with MT3D as our mmnerical modeling software for the following
Teasong.

e A ciitical part of the OU7 modeling effort is modeling two layers: muficial materials and
weathered bedrock; MODFLOW and MI3D have three dimwasionsl modeling capabilities, while
other models that were considered, such as MOC, do not.

¢ MODFLOW and MT3D are well documented, widely used, and well valdted.

e The sitewide groundwater modeling effort at Rocky Flats is using MODFLOW. Use of
MODFLOW at QU7 will enhance the possibility of integration of the modeling efforts.

Per your suggestion, we will also be examining the possibility of using PATH3D as an alternstive to
MT3D.

1 can be of sy finther assistance, piease call me at 5464412

C Pt GG '-/5‘{?2-

G

*k TOTAL PAGE @01 Aok




Memorandum

To L Peterson-Wright

From W Belcher

Date June 28, 1994

Subject Use of a particle tracking code for OU7 modeling

It 1s my understanding that numerical modeling 1s bemng used to evaluate various closure scenarios for the
Present Landfill (OU7) In order to evaluate the flow field resulting from vanous closure scenarios, Stoller
has proposed using a solute transport model (MT3D) I would strongly recommend that a particie trackmg
code (such as PATH3D) be used instead for the followmg reasons

1 The modeling exercise 1s evaluating the effectiveness of various scenarios at capturing leachate from the
landfill As such 1t 1s not necessary to simulate concentrations of various contamnants or quantify
dispersion or chemical reactions

2 Solute transport requires mput of chemical and physical parameters that are not eastly measurable
3 The use of particle tracking codes mvolves much less uncertainty than solute transport codes

4 The use of particle tracking codes allows workers to estimate solute travel paths and discharge points
without the effort of using a solute transport code

S Because of the relative ease of use and less mput requirements, particle tracking codes can save time
and money

PATH3D (S S Papadopulos and Assoc ) 1s an acceptable particle tracking code because 1t 1s fully
mtegratable to MODFLOW, can simulate in three dimensions, and can simulate transient conditions It 1s
also fully documented and well-verified It will also produce the desired type of output!

1 would strongly recommend that PATH3D (or another suitable particle tracking code) be used for the
evaluation of the closure scenarios for OU7 It would produce acceptable resuits and analyses and save
time, effort, and money n the process

CC E Mast, C Bicher

IMT3D produces concentrations at the model nodes and PATH3D produces XYZ coordmates and seepage
velocity components at different times, XYZ coordinates of all particles at selected times, and imtial
and final positions of particles captured by various sinks n the simulation These output files can be
used m a commerctal graphics package to produce pathlines, illustrating the capture or non-capture of
the particles by the vartous scenarios

U2




OU1 Closures
0OU2 Closures
OU567 Closures
Groundwater Modeling
Highhight for W R. Belcher
for Week ending 16 July 1994

Significant Accomplishments/Achievements
NONE
Significant Problems/Issues/Concerns/Barners

It has been brought to my attention that EG&G 1s purchasing the software that Stoller will use m the OU7
modeling Care should be taken that EG&G obtan this software (since 1t 1s DOE property) once the
modeling effort by Stoller 1s completed

This week's completed Activities

Work 1s proceeding on the site geologic characterization maps for C Dodge The latest changes in the
weathered bedrock unit thickness, base of weathered bedrock, and the upper hydrostratigraphic thickness
maps mnvolve changes made by Ms Dodge 1n a few eastern data points that significantly alter the
mterpretations at the eastern site boundary It 1s anticipated that these maps will be completed by COB
July 16, 1994

A water level map for the 881 Hillside was completed for R Cirillo of ER/EOM  Thus figures, along with
a tabulation of the data used 1n 1its preparation will be included m the Operable Unit #1 (OU-1) Quarterly
Operation Report for the second quarter 1994 (April-June 1994) Two copies of the map and one copy of
the tabulated data will be transmitted to Mr Cirillo by the end of next week (July 23, 1994) The nternal
mulestone for this task 1s July 25, 1994 This work represents a prior commitment to ER/EOM made by the
now-defunct Geosciences group It 1s anticipated that I will continue to meet these milestones for this year

A follow-up on last week's meeting with Woodward-Clyde Federal Services regarding the QU2 three-
dimensional SVE modeling WCFS 1s currently working on constructing data files for EG&G that will
contam geologic and VOC contammant data The contammant data for TCE, CCly, Chloroform, and PCE
1s scheduled to be delivered to EG&G by July 16, 1994 The geologic data, consisting of XYZ coordinates
corresponding to the top and bottom surfaces of the Rocky Flats Alluvium and the sandstone body in OU2
These data files will serve to update the existing geologic model of QU2, with attention being appled to
the area around IHSS 110 This work 1s scheduled to be completed by the end of August 1994

Meetings

A meeting discussing the OU1 modeling bemng performed by Dames and Moore was held on July 11, 1994
This meeting was attended by P Smton (D&M), W Belcher (EG&G), E Pottorf (CDH), and G Kleeman
(EPA) The current status of the modeling effort for the 881 Hillside was discussed At present, the model
1s having some difficulty due to unstable behavior Mr Sinton presented some concerns that the
calibration of the model could be delayed due to these problems Mr Smton does not feel that this is a
problem as yet, but 1t could be if D&M does not obtain a well-behaved model this week Mr Smton,
however, does feel that preliminary calibration can be completed by the end of this week CDH and EPA
representatives were happy that this series of meetings are being held They feel that they are left
completely in the dark until they recerve the final draft reports for the RI's They also emphasized that their
attendance does not constitute agency buy-off, but 1s rather an information exchange




A meeting discussing the status of modeling at RFP was held on July 12, 1994 and was attended by
representatives from EG&G, DOE, EPA, and CDH (and various agency and DOE contractors)
Representatives from EG&G presented the modeling efforts at RFP covermg arr, surface water, and
groundwater/contaminant transport for the OUs and sitewide activities The purpose of the meeting was to
show that EG&G 1s attempting to be consistent 1n 1ts application across OUs, depending on site conditions

General

NONE




Modeling Subcontractor Updates

Wayne R. Belcher
Environmental Restoration Division
January 3 - 6 1995
ou1
No modeling activity
ou2

M. Schreiber of WCFS completed the update of the modeling files to reflect the more recent geologic
interpretation of OU2 Dr. Zhang returned on Jan. 9 and will be checking these files for consistency (to
ensure that, for example, that the top of bedrock and the bottom of the subcropping alluvium are the same
value) Mr Schreiber also completed seep location files and zonation files for recharge and hydraulic
conductivity,. Work is also being currently performed on bedrock and altuvial water levels (for input as
mitial conditions). This work mvolves the extrapolation of contoured data into areas of the model domam
where there 13 little or no measured data. Currently, the modeling is 2-3 days bohind schedule However,
it should be noted that this apparent delay is for the calibration part of the modeling, which WCFS has not
been approved to proceed with at this time Further approval delays may cause delay of the project.

W Belcher has spoken with B. Roberts about filling in for him when he 18 in Pakistan during the end of
March-early April Dr Roberts has agsured him that this will be fine and Mr Belcher will meet with Dr
Roberts prior to leaving for Pakistan to fill him in on the status of the project.

ous

As of January 6, ASI modelers have completed the following tasks. Preliminary Setup, Establishment of
Calibration Targets and Criteria, Gnd and Data Input, and Groundwater Flow Model Calibration
Significant progress (greater than 50% completed) has been made on the following tasks Particle
Tracking Modeling, Flow Model Summary, Source Loading and K 4 Estimation, and Establishment of
Target concentrations and Calibration Criteria for the Transport Modeling.

Much work was done during the week of December 23, addressing comments raised by CDH during the
meeting held earher m the month between CDH, EPA, DOE, and EG&G modelers. The concerns mainty
centered on the boundary heads, water budget, and recharge for portions of the model AS] is currently
developing the source location and loading for the solute transport model, A summary report of the flow
modeling has been prepared and will be folded mto the draft modelng report upon completion of this
modeling effort.

oué
No Activity

ou7

As of January 6, 1995, the groundwater modeling at OU7 18 approximately 81% completed Stoller
modelers reran one scenario to examine the effectiveness of a longer sharry wall at the south side of the
landfill This new run caused a relatively small reduction in groundwater flow to the capture dramn.
Stoller modelers also estimated the dilution and reduction of contamination that will occur during the
remediation process It 1s estimated that the removal of one pore volume of groundwater from within the
landfill will take approximately 10-20 years. It was also noted by the Stoller modelers that source
concentrations should be reduced because the water table within the landfill will be lowered by
approximately 5 feet during remedial activities. De-watermg of the Jandfill material should reduce the
loading to the groundwater,

Blis
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