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1. INTRODUCTION

ECC has completed a groundwater flow mode for the Eastern Plume-and Sites. 1 and 3 at Naval
Air Station Brunswick, Maine and surrounding areas in support of ongoing groundwater
treatment system operations and improvements related to these two sites. This Groundwater

.Modeling Summary Report was prepared to summarize the results and findings of the

groundwater flow modeling completed at this Site, and to document the process by which the,
modeling efforts were completed. A site location map is shewn on Figure 1. A map.of
hydrologic features is provided as Figure 2.. A groundwater exfraction system has-been in
operation since 1995 to address the dissolved phase plume of volatile.organic compounds-(VOC)
present in groundwater which comprise the Eastern Plume.

A 3-dimensional modeling effort was previously completed for the Site by ABB Environmental
Services, Inc for the U.S. Department of the Navy (ABB Environmental Services 1993).-This
previous work was used. as a starting point for this modeling project.. The current:groundiater
model focused on development of a groundwater flow model. for the Site to provide assessment

.of remedial options specified in.the Feasibility Study for the Eastern Plume and'Sites 1 and 3.

The groundwater flow modeling was completed as per the Final Groundwater Modeling Work
Plan (EA 2006). - Flow model calibration was-completed by following the American Society for
Testing.and Materials (ASTM) Standard Guide for Calibrating.a Groundwater Flow: Model:.
Application, D 5981-96 (ASTM 2002a), and was documented by following the Standard Gulde
for Documentmg a Groundwater Flow Application, ASTM D.5718-95 (ASTM 2002b)

1.1 MODELING OBJECTIVES

As noted in the Final Groundwater Modeling Work Plan, the groundwater flow model was
developed to achieve two primary objectives:

1. Develop a reliable simulation of groundwater flow which can define the capture effectiveness
of the extraction well hetwork in the Eastern Plume.

2. Assess the effects of the cap and slurry wall at Sites 1 and 3 on downgradlent areas such as
Mere Brook. .
This Summary Report satisfies one portion of first objective listed above. This summary report
describes in detail the reliability of the groundwater model in simulating groundwater flow and
the process by which the flow model was developed and calibrated. The remainder of the first
objective (i.e. defining the effectiveness of the extraction well network) and the second objective
(i.e., assessing the downgradient effects of the cap and slurry wall at Sites 1 and 3) will be
completed after the review and subsequent concurrence from site stakeholders on this Draft
Summary Report which specifically provides documentation on the model design and _

calibration. After this Summary Report is issued as Final, a separate technical memorandum will

be issued to the project stakeholders which will assess the current remedies in place at the
Eastern Plume and Sites 1 and 3 Landfill. The technical memorandum will also assess the

Naval Air Station - T Groundwater Modeling Summary Report
Brunswick, Maine Sites 1and 3 and Eastern Plume
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planned future modifications to the extraction well network at the Eastern Plume to increase the
efficiency of the system in providing‘hydraulie control.:

< 1.2 MODELING CODE

Pre- and post-processmg were completed using the Groundwater Modeling System (GMS)
Program, Version 6.0: The groundwater flow model was developed-using thie: MODFLOW 2000
(Harbaugh et al. 2000) computer code. MODFLOW is run directly through the GMS package.
MODFLOW has been heavily tested and is the industry standard: for groundwater flow software.
The MODFLOW model is run directly through the GMS pre-processor and output resﬁlts can be
‘viewed.in graphical or tabular form. . A

1. 3 REPORT ORGANIZATION .
Sectlon 1 of this document prov1des an overview of Site modelmg .objectives. Section 2 deétails
the Site hydrogeological conceptual tnodel. -Section 3 symmatizes the model design. Section 4
summarizes-the calibration of the flow, model verification and sensitivityanalysis. - Section'5
summarizes the model limitations and data gaps.- Séction 6 sufnmarizes the conclusions dfawn
from the modeling effort: Model input and output'results are provided in the following
-appendixes: model layer interpolation (Appendix A), slug test results (App'endiéi-B), recovery-
drawdown-test results (Appendix C), fechatge (Appendix D), results of calibration to steady-
- state, non-pumping conditions (Appendix E), verification to'steady-state, pumpmg conditions
(Appendix F), verification to transient cond1t10ns (Appendix G) and sensitivity analysis results
(Appendix H).

Naval Air Station » * -+ Groundwater Modeling Sumﬁiary Report
Brunswick; Maine : Sites 1and 3 and Eastern Plume
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o 20 SITE CONCEPTUAL MODEL
A br1ef overview of site condltlons is presented in this section to.provide a summary of the major
features that were included in the groundwater model. Extensive amounts of-additional
information are available in the Remedial. Investigation (E.C. Jordan 1990), Supplemental
Remedial Investigation,(E.C. Jordan 1991), and the previous Groundwater Modeling Report
(ABB-ES 1993).. The current understanding of site geology has also been greatly expanded since
the previous model was completed with data collected from investigations in the Southern
Boundary area, as summarized -in the- Draft Final Summary Report for the Direct-Push
Investigation at the Southern Boundary of the Eastern Plume (EA 2004), as well as other
investigations completed.throughout NAS Brunswick. A general overview of the site geology
has been developed in conjunction with site decision makers inthe Conceptual Maodel for the
Eastern Plume (ECC 2008).  : .

2.1 SITE GEOLOGY AND HY DROGEOLOGY

The stratlgraphy of the portlon of Naval A1r Station Brunswick that includes Sites 1 and 3 and
the Eastern Plume is comprised of interbedded sand, silt, and clay units that overlie the

-undulating bedrock surface and some occasional discontinuous till. The majority of the
.overburden units at the Eastern Plume are interpreted to be part of the Presumpscot Formation.

This Formation is comprised of water deposited clay, silt; and sand with some minor gravel units
(E.C. Jordan 1990) The formation exhibits a general coarsening upwards. sequence. (E.C. Jordan

.-1990). Three major overburden layers are present: upper sand, transition which contains a sandy

interval often referred to as the lower sand, and clay , . o

The Presumpscot Formation was deposited on the ocean floor during a submergence of the area
during the last period of glaciation. Sediments were deposited over a till or.directly over bedrock
(E.C. Jordan.1990). The Presumpscot clay and transition are comprised of marine deposits (i.e.,
deposited under low energy marine conditions) which resulted in the generally fine-grained
nature of the overburden material,.Clay thickness is variable but generally. ranges from less than
10-ft thick to more than.80-ft thick (E C. Jordan 1990) ;

The upper sand unit has a non-marine origin, and was dep051ted by the Androscoggln Rlver as it
shifted laterally in a post-glacial course following a drop in sea.level. In some areas, the upper
sand was reworked by wind.action. Following deposition of these-units, streams have carved
steep sided gullies into these units, particularly the upper sand (E.C. Jordan 1990). The site
conceptual model (ECC.2008).contains the followmg descnptlons of the 51gn1ﬁeant water-
bearlng units at the site: Do [ _ ,

. The upper sand unit consists of fine sand that readlly transmits groundwater The unit is
approximately 10~ to 20-ft thick across the Eastern Plume area. In the vicinity of Sites 1
and 3, the upper sand unit thickens to greater than 40.ft (EA 2000).- The upper layers of
fine sand are mostly silt-free and have the highest conduct1v1ty of the overburden units
(E.C. Jordan 1990).

Naval Air Station’ ' Groundwater Modeling Summary Report
Brunswick, Maine Sites 1and 3 and Eastern Plume
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The transition unit lies between the upper sand and the clay, and is composed of
interbedded sand, silt, and clay (E.C. Jordan 1990). The transition unit ranges in thickness
from 0 to 80 ft (EA 2000). The transition forms a wedge that increases-in thickness from
west to east across the Eastern Plume, and-pinches out just east of the Eastern Plume. The
‘upper-portions of the transition unit exhibit unconfined groundwater conditions, while
deeper intérvals in the transition exhibit confined conditions'due-to the presence of low
permeability zones within this unit. The majority of the transition unit is silt and ¢lay,
although sand layers are present with thickness ranging‘from inches to several feet. The
transition unit contains relatively thin and possibly continuous sand layers that may act as
preferential pathways for grouridwater movement within this unit. A mappable sandy
interval has been identified near the base of the transition unit iri some portions of the-
Eastérn:Plume: This sandy interval is referred to as the lower sand. Both-the uppet and
lower sands have been targeted by remedial extraction at the Eastern Plume since
remedial operations (i.e., groundwater pump and treat) were started in 1995.
Approximately 453 kg of contaminant mass has be¢h removed by the extraction system
and destroyed by the treatment plant as of the end of 2008 The bulk of the mass res1des
in the deep sand unit.

Vertical movement of groeundwater is limited by fine=grained interbeds'of the transition,
and vettical hydraulic.conductivity is at least-one order of magnitude lower than
horizontal hydraulic conductivity (E.C: Jordan 1990). The transition unit is acting as'an

" aquitard between the shallow sand and lower sand. The lateral continuity of transition

zone sand layers appeats highly-variable, and sortie sand layers may provide ¢onduits to
groundwater flow, although others may-be isolated and may not conduct significant
amounts of groundwater (E C Jordan 1990)

" The transition unit has a horlzontal hydraullc conduct1v1ty 1-2 orders of magmtude bélow

. that of the upper sand (E.C. Jordan 1990): Hydraulic coniductivity fof the transition units

ranges from:10*to 107 ém/sec (ffom 0.3 to 0:03 ft/day) for-the fine grairied interbeds,

- and can range up to 10:3.cm/sec«(3 ft/day) for sandy intérvals (E.C. Jordan 1990).

Although not tested, the vertical hydraulic conductivity is believed to be one drder of -
magmtude lower than the hor1zonta1 hydrauhc conduct1v1ty

The Presumpscot clay: underhes the:transition unit and is draped over the bedrock or t111

-zwsurface in a nearly continuous layer The clay has low permeability which ranges from

10% to 10" ecm/sec (from'3 % 107 ft/day to 3 x 107 ft/day) (E.C. Jordan 1990)' ‘The clay

-thickness has been measured up to 80 ft; although the thickriess of the clay may be

greater in some areas (EA 2000). In one area, near MW-323, the clay‘appears to be very
thin or may not be present. The remaining portions of the Eastern Plume appear to be

underlain:by several feet or tens-of feet of clay. This clay forins the base-of the

overburden flow system and prevents significant groundwater flow between’ the
overburden and-bedrock or t111

Naval Air Station T Groundwater Modeling Summary Report
Brunswick, Maine Sites 1and-3 and Eastern Plume

!



4 . ’ Project No.: 5700.017
. Revision: FINAL

Page 5 0of 26
ECC » » _ April 2009

——

e A geophysical investigation was completed by the U.S. Environmental Protection
Agency in late 2003 for-Site 11 and areas to the east (Hager Geoscience 2004). The
results of the geophysical investigation focused on identifying unit thickness and the top
elevations of the transitien, clay unit, and bedrock. The topography of the top of the-clay
unit is similar to the top of bedrock surface, exhibiting an easterly slope from high .-

.elevations near Site 11, deoreasmg eastward However the thrckness of the clay also
L east of,SJte 11 (0- to 10 fi threk) ‘w,1th much greater thlckness (up to 1 10+ t) noted further
. east in.the vicinity of a bedrock depression parallel with the‘Weapons Area Road. The
clay thins further east.toward Picnic Pond with a thickness varying from near 0 to 25 ft.
.The top-elevation and thickness of the transition unit-generally mimics.the-clay, showing
.an eastward slope with greatest thlckness noted-where bedrock depress1ons are;present.

T oger L [ , I

2.2 EXISTING PUMP—AND-TREAT SY STEM jor o -
Groundwater extractlon has been occurrmg via a network of extractron wells smee 1995 1o -
reduce volatile organic-compound: concentratlons and maintain hydraulic control of the Eastern
Plume. Deep overburden groundwater flow patterns have been locally altered by pumping at
extraction wells, but only small changes in groundwater flow patterns have been measured away
from the immediate vicinity: of most extraction wells. The largest changes in.lower groundwater
flow, patterns are seen at EW-2A,, whichgwas installed to intersect only the lower sand-interval.
Potentlometrlc head at this looatlon has been approximately 12. ft lower than, noted inthe shallow
flow system (EA 2000), Extraction well EW-5 has,been'replaced by. EW-5A, which is.screened
only across the deep sand interval. Other operating extraction wells (EW-1 and EW-4) are
screened across the upper sand and lower transition intervals. Effects on.the deep flow-system

" due to extraction well pumping at these two wells have been limited due to shallow groundwater

preferentially moving.into extraction wells. Qverall, the groundwater extraction system has not
established. hydraulic control of the Eastern Plume, although natural. geologic.conditions appear
to have helped contain the eastward movement of groundwater contamination.

2.3 GAUGING DATA

Numerous rounds of groundwater gaugmg data and oontammant concentratlon data are avallable
for site monitgring wells.,Site monitoring wells have been gauged and sampled:on a quarterly or
semi-annual basis from 1995 to present. A site-wide database of gauging data and laboratory
analysis is maintained for the site and was used during the project for model calibration and"
validation. Data from sampling points included in the Long-Term Momtonng Program for Sites

1 and 3 and Eastern Plume were used durmg model development. .

g

Naval Air Station” , X ' " 7 Groundwater Modeling Summary Report
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3. MODEL'DESIGN

The area included in the groundwatermodel-covers a large area which includes the majority of
the NAS Brunswick facility, and a much- greater area than the two sites of primary interest (i.e.,
‘the Eastern' Plume and Sites 1 arid 3):-The model grid was ‘positioned to iticlude major
hydrologic features in the area surrounding NAS Brunswickincluding Mere Brook and
Merriconeag Stream. The model grid was extended horizontally to the regional groundwater
divides formed by Mere Brook and Merriconeag Stréari. The model assumed the drainage
divide is fully penetrating to the ovérburden groundwater systéim'and the'groundwater divide is
- -congruous with the surface water:divide:* A review of the baséwide water tablé contour map (Fig
5-3,/E.C. Jordan 1990) indicates that these are valid assumptions: The groundwater basin was
therefore modeled using no-flow boundaries along its per1meter which assumes there is no
groundwater flux across these boundaries. Figlire 3 pfovides the'layout of the model grid. -
Normally, when modeling groundwater basins, some underflow across the model boundary is
assumed in the aréa of the basin’s discharge point. However, the Mere' Brook/Merrlconeag
Stream basin dischargés direetly to the Atlantic Odedn;and lie presence ofithe
saltwater/freshwater 1nterface is normally modeled as a no- ﬂow boundary

Itis assumed that extraction rates from water supply wells of the Bruriswick Topsham Water
District in the adjacent groundwater basin to the north ‘are located far enough away from the
model-boundary have a minor effect on the position of the- ovérburden groundWater d1V1de o
Therefore these water productlon we11s were not accounted for in the groundwater model

,l '

31 GRID LAYOUT

In any groundwater ﬂow model the natural groundwater flow system is s1rnp11ﬁed so ‘it can'be
-effectively simulated. “In this process a grid comprised of rows and layers is constructe ased
on the natural system.  Thesize of the model grid cells were established based on the spacing of
monitoring wells to prevent one grid block from centaining several monitoring wells, but large
enough to minimize model execution times. The model grid consists of 144 rows, 123 colimns,
and 8 layers. The model grid is composed of cells that range in size from a maximum size of
<800 ft on a side (in-aréas of lower interest such as the model grid boundary) to a minirum size of
65 ftona s1de (m ‘areas of* hlgher mterest such Srtes 1 and 3 and the Eastern Plume) :

3.2 DEFINING MODEL LAYERS ' R

The model was d1v1ded vertlcally into eight layers wnh each layer representlng all or part of a
particular hydrostratigraphic unit. The upper sand unit was represented by the topmost model
layer, model layer 1. The transition unit overlying the lower sand was represented by two layers,
model layers 2 and 3. The lower sand was also represented by two layers, model layers 4 and 5.
Two-model layers each were used to simulate the transition and lower sand units to adequately
simulate the significant vertical head gradients present in some areas of the site. The part of the
transition unit underlying the lower sand was represented by layer 6. Note that the Model Work
Plan proposed the top of the Presumpscot clay would form the bottom boundary of the model.

Naval Air Station | Groundwater Modellng Sumnjary Report
Brunswick, Mairie - Sites 1and 3 ‘4fid Eastern Plume
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After subsequent calibration efforts encountered model stability issues, and after further \
consideration of modeling protocol that model boundaries should be.located far enough away so
that the effects of applied stresses to the groundwater system (i.e., pumping from the lower sand)
do not extend to model boundaries, two layers were added to the model to represent the
Presumpscot clay and {hc underlying till and bedrock. These.additions resulted in a more'stable
groundwater flow model. The Presumpscot clay was represented by layer 7. Till and bedrock
were represented by the bottom layer, model layer 8. The bottom of model layer 8 was assigned
an elevation of 100-ft lower than the bottom of layer 7.

Note that model layers 7 and 8 which simulate the Presumpscot clay, till unit and bedrock were
included in this model.only to increase model accuracy in-the simulated flow field in the .
overburden above the top of clay surface and for model stability reasons. Water level data from
these units was not analyzed during model calibration and the groundwater model is not likely to
accurately reflect flow conditions in these layers. Therefore the model results for layers 7 and 8
should not be considered accurate simulations of groundwater flow patterns in-these units.

3.3 MODEL LAYER INTERPOLATION

~

. Model layefl éurf,aces were interpolated from available site specific data including soil boring

logs, electrical conductivity logs, cone penetrometer logs, geophysical surveys completed for
Site 11 (Hager Geoscience 2004), seismic refraction surveys completed for Sites 1 and 3(E,C.
Jordan 1990), available cross-section data, and overburden geology maps. Digital elevation
models (DEM) were used to obtain surface elevations across:the model grid.

The top of layer 1 was interpolated from publicly available DEM files for the Orr’s Island and
Brunswick 7.5° quadrangles. The top of each subsequent layer was interpolated from available
point data for each stratigraphic contact. In addition, previously interpolated surfaces for the top
of clay, transition, and bedrock at Site.11 were digitized-into point data and added to the
available point data set generated for each respective layer with some modifications. Where
contact elevations as reported in soil boring logs indicated a-discrepancy with contact elevations
derived from the geophysical survey, the contact elevation as reported in the-soil boring log took
precedence. At these locations the previously interpolated surface was not digitized.

Selected stratigraphic contact-data was then reviewed including a comparison of contact
elevations at each point to surrounding stratigraphic data, and if necessary-corrected or modified
to meet modeling requirements. Note that for the model, each model layer is continuous
throughout the model domain.. At each point location, every layer has to be represented even if
the unit which it represents is in reality absent, If necessary, a nominal thickness was assigned at
point locations where a unit was absent. Also, where necessary, ‘ghost points’ were used in

.areas where stratigraphic data was limited. Table A-1 in Appendix A prov1des the stratigraphic

contacts that were used for layer interpolation.

Layér surf‘aces were géneréted using Kriging methods which is a statistical interpolation method
that chooses the best linear unbiased estimate. Using this method, a 3-dimensional surface for
each layer was generated from data points. Figures A-1 through A-9 in Appendix A provide the

Naval Air Station . Groundwater Modeling Silrhmary Report
Brunswick, Maine Sites land 3 and Eastern Plume
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generated interpolated surfaces for each stratigraphic unit, and the data points used to generate
each layer. After layer interpolation was completed, some model layers overlapped in some
areas. In these limited cases it was assumed that more data is-available in the upper unit contact
elevations and therefore the upper surface would have more confidence than a lower surface.
Areas of overlay were corrected by preserving the elevations of the top-most layer and the
layer(s) below it were assigned a minirnum elevation of 1-ft below the layer above it in an effort
. to avoid thin cell issues during subsequent model development

34 ASSIGNIN G MODEL INPUT PARAMETER VALUES >
3. 4 1 Aqulfer Parameters Hydraullc Conductrvrty and Storat1v1ty

Aquifer parameter values such as hydrauhc conduct1v1ty, vertical an1sotropy, -and for the
transient simulation, specific storage-and specific yield were assigned to each inodel layer. Table
1 provides-the-final calibrated input parameter:values. Hydraulic conductivity describes the ‘ease
with which water can move through pore spaces. Vertical anisotropy is the ratio of vertical to
horizontal hydraulic conductivity. Specific storage is the volume of witer that'an aquifer
releases from storage, per volume of aquifer, per unit change in hydraulic head while remaining
fully saturated. Specific yield is a ratio léss-than or equal to the effective poresity, indicating the
volumetric fraction of the bulk aquifer volume that a given aquifer W1ll yield when all the water
is allowed to dram out of it under the forces of gravity. : ~
. - \

Each model layer was des1gnated as convertlble or confined. For model layers 1,6, 7 and 8,
representing the upper sand, transition underlying the upper sand, clay and till/bedrock units
respectively, a uniform value for-each parameter was applied over each layer. For model layers
2 and 3 (transition unit),-and 4 and 5 (lower sand-unit), there are areas -within the model domain
whére the transition and lower sand- units are absent. However, in MODFLOW, layers must be
continuous throughout the model domain.  Therefore, these model layers were subsequeritly
divided corresponding to areas where these units were present or absent (Figure B-1-and B-2).
In areas where the transition and lower sand units are absent, layets were assigned aquifer

" parameter values corresponding to the upper sand. Where thé lower sand is present, layers 4 and
5 were further divided into areas corresponding to differénces in measured hydraulic
conductivities calculated from analytical solutions to recovery test data (Figure B-2). Where the
transition unit'is present, model layets 2 and 3 were further divided into sub areas durmg
calibration to provide for a better fit of calculated to observed water levels. :

Hydraulic Conductivity - '

- Hydraulic conductivity values for site hydtostratigraphy were calculated from slug tests
completed during the RI and Supplemental RI (E.C. Jordan, 1990, 1991) (Appendix C), and from
recovery-drawdown test data (Appendix D). Note that slug test data tend to underestimate bulk
aquifer properties. Table B-1 in Appendix B provides the reported conductivity values for each
well that was slug tested. The calculated geometric mean, mean, maximum and minimum
values, and number of wells tested for each hydrostratigraphic unit are presented in the table
below:

Naval Air Station Groundwater Modeling Summary Report
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Hydraulic Conductivity Results of Slug Tests (ft/day)
Sand/
Sand Transition | Lower Sand | Transition Clay Bedrock

Geometric

Mean 5.31 0.21 16.36 0.63 0.00027 0.43

Mean 10.35 0.55 19.45 4.02 0.00033 0.70

Maximum 49.05 1.86 36.85 56.70 0.00051 2.13

Minimum 0.009 0.0001 4.11 0.01 0.00014 0.11

Number of

Wells Tested 46 24 9 18 2 8

Conductivity values used for model layers 1 (upper sand), 2, 3, and 6 (transition), 7 (clay), and 8
(bedrock) were based on the calculated values from slug test data. Values for each model layer
were adjusted during calibration within the range of plausible values as determined from slug
testing.

Vertical anisotropy was set at 10:1 for layers 1, and 4 through 8 which is considered likely for
sand, silt or fractured bedrock units. Vertical anisotropy was set at 20:1 for layers 2 and 3 as the
units which these layers represent have a higher degree of heterogeneity which limits the vertical
movement of groundwater flow. These values were not adjusted during calibration.

Hydraulic conductivity and specific storage values for the lower sand (model layers 4 and 5)
were calculated from data collected during the April-May 2008 recovery-drawdown test
(Appendix C). Values for model layers 4 and 5 were adjusted during calibration within the range
of calculated values. The table below provides the average values of hydraulic conductivity for
the lower sand calculated for each well group where recorded water level data was usable:

Range (in parentheses) and Average of
Well Group Hydraulic Conductivity. (ft/d)
EW-01 (26.2 —38.1) 31.58
EW-02A (8.9-47.3) 31.02
EW-04 (28.3 —144) 56.37
EW-05A (2.9-6.5) 4.69

The results of the analytical solutions indicate that the conductivity of lower sand varies over the
areas affected by pumping from the aquifer. There is also a relative degree of uniformity
between values calculated for each observation point within each well group. For instance, there
is a relative small range of conductivity values, from 26 to 38 ft/day, for wells and piezometers
screened within the lower sand within the EW-1 radius of influence. This is also the case with
EW-4, and EW-5A although the higher conductivities calculated for observation points furthest
away from the extraction wells may be the result of intersecting cones of influence.

Conductivity values for observation points monitoring EW-2A show a slight lessening of
conductivities from west to east. Based on this data, model layers 4 and 5 were divided into
zones based on the interpreted distribution of hydraulic conductivity (Figure B-2).

Naval Air Station Groundwater Modeling Summary Report
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Specific Storage

Values for specific storage were also obtained from recovery-drawdown test data. These values
were used as the range for model layers 4 and 5 (lower sand) for the transient simulation that was
used to verify the steady-state non-pumping calibrated model.

Well Group Range (in parentheses) and Average of Specific Storage (1/ft)
EW-01 (0.000014 - 0.00047) 0.00023

EW-02A (0.000021 - 0.000070) 0.000048

EW-04 (0.000017 - 0.0011) 0.00027

EW-05A (0.0000006 - 0.0000064) 0.0000035

Specific storage values used for model layers 1, 2, 3, 6, 7, and 8 were obtained from literature
values (Table 3.4, Anderson and Woesnner 1992). A uniform value was applied to each of these
model layers.

Specific Yield
In MODFLOW, specific yield is only used for unconfined model layers, i.e., model layers 1 and

2. Specific yield values used for model layers were obtained from literature values (Table 3.5,
Anderson and Woessner 1992).

3.4.2 Recharge

Recharge refers to the volume of infiltrated water that crosses the water table and becomes part
of the groundwater system and represents a source of water entering the groundwater system.
The model grid encompasses the entire drainage basin.

It is reasonable to assume that some areas of the Mere Brook/Merriconneag Stream drainage
basin receive more recharge than others. For example, the grassy, relatively flat, upland areas
which comprise a good portion of the drainage basin can be assumed to receive more recharge
than other areas within the basin while it reasonable to assume that the incised relatively steep
sloped stream valleys are net discharge areas and therefore receive little recharge from
precipitation. Based on a review of utility drawings for NAS Brunswick, and the prevalence of
impermeable surfaces (as shown in aerial photography of the Site), it was concluded that
precipitation falling on developed areas within the basin are directed toward the storm sewer
system which ultimately discharges both to Mere Brook, and to Merriconeag Stream. Therefore,
only nominal recharge to the groundwater system would be expected to occur in these areas.
Similarly, little recharge is expected to occur across the landfill cap at Sites 1 and 3. Based on
the above assumptions, the model area was divided into zones representing upland areas, stream
valley areas, developed areas, and the Sites 1 and 3 landfill (Figure D-1). Also, for model
verification simulations, the infiltration gallery was modeled as an area of elevated recharge.
The recharge rate was input into the model as the aerial equivalent of the total groundwater
extraction flow rate.

Naval Air Station Groundwater Modeling Summary Report
Brunswick, Maine Sites land 3 and Eastern Plume
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The runway area was included as part of the upland:zone since.runoff from the runway is
directed towards the grassy areas alongside the runways and to what appear to be diy wells
located along the length of the runways. A review of utility drawings indicates that these dry
wells are not connected to the basewide storm sewer system so it is estimated that the net
recharge for this area would be similar if the runways were not present. .
“ R . o .
For the steady-state non-pumping simulation, and the steady-state pumping verification
simulation, a percentage of the average daily precipitation observed at NASB for the four month
period prior to the gauging event was used. This value was adjusted during calibration within a
range of plausible values.

The range of values.considered plausible for'the groundwater model were based on the:range of
estimated recharge values repoited in Table 1 of Ground-Water Recharge in Humid Areas of'the
United States (Delin and Risser, 2007). This table is presented as Table D-1; in-Appendix D.
Average'values reported in various studies ranged from-10to 64 percent of average annual
preeipitation. After excluding extreme or unrealistic values from this data set; the range of
recharge considered likely for this area is from 19 to 29 percent of precipitation. ‘This range was
used as the.plausible range of recharge values for upland areas of the Mere Brook/Merrriconeag

.Stream drainage basin.

343 River 'Packrlge

The MODFLOW river package was used to simulate groundwater interactions with the
major surface water features within the model grid including Mére Brook (and tributaries),
Merriconeag Stream (and tributaries), the Harpswell Cove tidal area, and Picnic Area Pond.
The overburden and shallow bedrock groundwater flow system is interpreted to discharge to
these surface water systems. The river package of the groundwater model calculates flow
out of or into the stream as a function of a driving head (the difference in river stage and
groundwater head) and resistance of some confining streambed layer and therefore can act
as either a source or sink for the underlying aquifer. Mere Brook flows beneath runways at
NAS Brunswick through culverts, where the stream is not believed to have any significant
impact/interaction with the groundwater flow system. Surface water systems that are
diverted or redirected via culverts were not included in the model simulation.

Figure 3 illustrates the model nodes for which the river package was specified. A 3-foot
sediment thickness was assumed for the model based on estimated sediment thickness values
observed during the RI seepage meter and stream piezometer study program. Reportedly, the
hydraulic conductivities calculated for the sediments from seepage meter and stream
piezometer measurements were estimated to range from 0.003 to 0.3 ft/day (ABB 1993). In
the model the input parameter of riverbed conductance is defined as K (vertical hydraulic
conductivity of riverbed material) x L (length of river) x W (width of river)/M (thickness of
riverbed material). The model simulates surface water systems over individual model nodes;
therefore, the length and width values may depend on the actual model node size. To avoid
unnecessary model complexity, a uniform value of conductance/length-of-reach-per-grid-cell
was input into the model for each stream segment. This value was adjusted during calibration.

Na,\}al ‘Air Station : ' -Groundwater Modeling Summary Report
Brunswick, Maine. Sites 1and 3 and Eastern Plume
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The model then.calculated the stream length per model cell to obtain a conductance value for
each cell. ~ ; .

e

Fluxes calculated in the river package also depend on surface water elevations interpreted at
each model node. Surface water stage clevat1ons were 1nterpolated from this data and
available topographic information..

3.4.4 - Horizontal Flow Barrier Package

The Horizontal Flow Barrier (HFB) package was used to simulate the effect of the slurry wall
-that surrounds Landfill 1 and 3 on the ' west, north and east sides: Horizontal flow barriéts in the
thodel are-simulated .in the HFB package by identifying model grid block boundaries which
approximately coincide with the location of the batrier and assigning a hydraulic chiaracteristic to
each grid boundary. Inthe HFB Package, the hydraulic characteristic is the barriet hydraulic
conductivity: divided by the width of the barrier. Since no data was readily available:régarding
the hydraulic characteristic of the slurry wall, this input parameter valu¢ was-based on the value
that provided the best match of-observed to simulated heads for points located within the slurry
wall. The hydraulic conduct1v1ty of the slurry wall was considered to have a very low liydraulic
characteristic of 2.5 x 10 (time™) to simulate the presence of this feature in the model

Naval Air Station Groundwater Modeling Summary Report
- Brunswick, Maine Sites 1and 3 and Eastetn Plume
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4. MODEL CALIBRATION AND RESULTS
4.1 MODEL CALiBRATION

The purpose of model calibration is to adjust model parameters until the model can reasonably
reproduce the natural system under a variety of conditions. Flow model calibration included
running steady-state conditions which simulate the aquifer without pumping conditions and
comparing the model calculated water elevations at monitoring wells to field measured values.
As noted in the Work Plan, a calibration’target of 1.73 féet was selected based on the standard
deviation calculated for water level elevations collected from 1995 and 2004. In addition to this
primary cal1brat1on a seconda:ry companson to observed stream ﬂow rates was also completed.

The model was cal1brated to steady-state conditions using groundwater elevation data collected
on 29 October 2001. Observation points used for the steady-state, non-pumping calibration
included 106 wells and piezometers. This data set was selected because it represents the aquifer
under quasi steady-state unstressed.conditions. . During the collection of this data set the
groundwater extraction system had been off- line for 49 days prior to well gauging. . The initial
calibration to water levels without extraction wells running was used because it reduced the

. number of variables required to simulate the natural.system and therefore provided a greater
. degree of confidence in model results. Additional verifications were subsequently completed to

further refine model accuracy,.

A trial and error method was used to calibrate the steady-state non-pumping model by adjusting
individual input parameters within a range of site specific values.. For-each model run, the
simulated heads were compared to the measured heads at each well/piezometer location. Note
that well/piezometer locations are represented in the model as: points in 3-D space, and therefore
the mid-screen elevation was selected as the elevation of the observation point, The model

‘calibration efforts were focused on: accurately simulating groundwater elevations within the

lower sand as the first objective of this modeling effort is to define the capture effectiveness of
the extraction well network in the. Eastern Pluriie; aiid accurately simulating groundwater
elevations within and downgradlent of the Sites 1 and 3 ]andfill as the second objective of the
modeling effort is to assess the effects of the cap and slurry wall at, Sites 1 and 3 on
downgradient areas stich as Mere Brook. Thefefore, the primary targets used for model

calibration included those points screened partly-or entirely within the lower sand unit:
. | :

EP-10 MW-225A | MW-331
EP-11 | MW-229A" -|'P-105.
EP-12 MW-230A | P-106

EP-13 MW-231A [ EP-01
EP-14 MW-303 | EP-02
EP-15 MW-305 EP-03 J

MW-106 MW-306 * | EP-04
MW-206A | MW-310 - |'EP-0S
MW-209 MW-311 EP-06
MW-222 MW-319 EP-07

'
I

Naval Air Station Groundwater Modeling Summary Report
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and those points located within and downgradient of the Sites 1 and 3 landfill:

| Mw-223

| MW-330

| EP-08

Name Unit Name Unit

'EP-16 | Transition MW-216A | Upper Sand '
EP-17 Upper Sand | MW=217A - | Transition
EP-18 Upper Sand. | MW-217B | Upper Sand
EP-19 _|: Upper Sand | MW-218 Transition.
EP-20 Upper Sand | MW-219 Transition
MW-202A | Transition ~ |"MW-220 Transition .
MW-203 | Transition = | MW-232A | Transition
MW-204 Upper Sand | MW-233R | Uppér Sand
MW-210B | Upper Sand | MW-234R | Transition
MW-211B - [:Upper Sand .| MW-240 -° | Upper Sand ' 1

v “t kS

A regression plot was generatéd for each model fun that compared measured and modeled water
elevations. If a model calculated water elevation is exactly the same as tlie observed elevation,
the pointion the regression plot will fall alorig a 1:1 line. In-a regression plot, the R* value'is a
statistical measure of how well a regression line approximates real data points. An R*0f1.0 |
indicates a petfect fit of modeled-to mieasured results. Reégression plots wete used to evaluate the
overall fit of the model water elevations compared to measured data for steady-state simulations.
Additionally, to quantify improvements in model calibration, other comparison statistics were
used to quantify each calibration run including the mean error, mean absolute' error, and root

mean squared error. These calibration statistics were used to track the effect of* changmg model
COIldlthIlS and to compare model calibration runs.

This tr1al and error method was repeated until the differences between simulated and observed
heads, and the calculated mean errors were minimized. The calibration statlstlcs for the ﬁnal
calibrated. model are- presented in the: table below

Callbratlon to Steady-State Non Pumpmg
s Conditions .- ’
: Measure of Cahbratlon ’ Result" ' »
' 'iMearl‘error 1213
HMean Absolté Errot | . 2.237
iRoot Mean Squared Error 2.867

The final calibrated model input parameters are provided in Table 1. Appendix E provides:

e residual values for each observation point forthe final calibration of the steady-state,
non-pumping simulation in table format (Table E-1),
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October 1990 so lower stream discharge would be expected.

e aplot of observation values vs. simulated values showing deviation from a straight-line
. correspondence (the R? value) for observation points (Figure E-1),

e plots of observation values vs. simulated values showing deviation from a straight-line
correspondence grouped by observation points screened in the upper sand, transition,
lower sand, and Sites 1:and 3 points (Figure ]5«\1—2),

o and simulated potentiometric contours with the modeled vs. measured error shown for
each obsérvation point.for model layers 1 (upper sand), 3 (transition), and 5 (lower sand)
(F 1gures E-3 through E-5).

4
: 1

A seconda:ry cahbratlon ‘was completed that. compared observed and simulated stream flow rates.

Stream flow calculations obtained -along Mere Brook and Merriconeag Stream at the site in
October 1990 indicaté that the surface water system at the most downstream measurement point
(MB-5) had a discharge of approximately 4.43 cubic feet per second (cfs), 930 ft downstream of
the confluence of Mere Brook and Merriconeag Stream. The simulated stream discharge was a
comparable 1.73.cfs. Itisnoted that October. 2001 was a-period low recharge/flow relative to

The table below prov1des the water balance for the calibrated- steady-state non-pumping flow
model: . : o o ; :

Water Bala.nce for Calibrated Steady—State Non-Pumpmg Slmulatlon
5 ‘Flow In (ft /day) \Flow Ouit (ft /day)
'Sdﬁr‘ces/‘S‘ink‘s S, -—- i L
! - | Storagé- = = -z - | B

N } »+ | Constant heads. - 0 ; S N | IR
Drains. R — SR e
General Heads e I |
Rivers - . . . | '119567.7727 : +. -311205.8297 i
Streams -== sim
Wells o / -
Recharge 191639.9069 . .| . .0
Evapotran.spiration, Joo. - i e e
Lake : . R -, . . - < .
Total Source/Smk _311207.6795 .. -311205.8297.. - .
Summary . . In-Out Y% difference .. .
Sources/Sinks .| . 1:849827294 0.000594403
Total _ L ..1.849827294 | .. . 0.000594403.. -

As noted in the table at;o;:\{e; the ,/,water‘balance error (O..Ob()59%) is-several orders of mé,gnitude
below the suggested 1% error criteria (Anderson and Woessner 1992). Based on these measures
the model water balance was considered to be within acceptable limits. :

4.1.1 Discussion of Model Calibration

. Naval Air Station i Groundwater Modeling Summary Report
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Results of the model calibration include the following obsetvations:

The results of the steady-state, non-pumping calibration show the groundwater flow
:model has a satisfactory match to measured water elevations: The model calibration
efforts were focused on most accurately-simulating groundwater-elevations within the
lower sand as this unit contains the majority-of the VOC impacts within the aquifer and is
the primary focus of the existing extraction remedy. The calibration statistics for the
final calibration.show the model can adequately simulate water. elevations in the three
major, hydrostratigraphic units (upper sand, transition and lower sand).

The combined data for the upper sand, trans1t1on and lower sand un1ts shows the model
has an excellent match to measure data (R*of 0.950)." Based on R? values: (as shown on
Figure E-2) the calibrated model most accurately-simulates water elevations within the
lower sand unit (R? of 0.906) with.somewhat less model accuracy in the transition unit
(R? of 0.801), the upper sand (R? 0 0.787). : : :

The model was least accurate in s1mu1atmg water elevations at Sites 1 and 3. Water
levels for observation points at Sites 1 and 3 had an R? of 0.829 (as shown on Figure E-
2). Generally, a better match between observed and calculated water levels was achieved

-+ for points downgradient of the landfill- than those points located within the landfill. The

error is probably due to the complex nature of the flow system in this area, and the
associated inerease:in both the number of parameters and uncertainty in parameter values
used to simulate the Sites I and 3 area. . The proximity of Mere Brook and uncertainties
regarding riverbed conductance, recharge rate through the landfill cap, the hydraulic
characteristic of the slurry wall, and the pinching out of transition and lower sand units in
this aréa all contribute to this complexity. Also, differences betweer modeled and
observed water elevations at points close to the slurry wall may be a-result of
discrepancies between the actual and simulated slurry wall locatlon Note that the slurry
wall is simulated as‘a barrier between grid cells and some offset ﬁ'om the slurry wall’s
actual location is to be expected.

At 17 observation points, the simulated‘water table was below the gauging point
elevation-(gauging point elevations were assigned mid-screeii elevations). At the
remaining 89 observation points, simulated water elevations at 43-points fell within the
target calibration citeria of 1.73 ft. Simulated water elevations 4t 22 points fell within
two times the target/cahbratlon criteria, 14 wells fell within threg times the associated
error of the calibration target, and nine wells had residual values greater than three times
the target calibration. “The primary calibration points for the Eastern Plume (i.c. those
points screened within the lower sand) achieved a better calibration in regard to
calibration criteria 6f 1.73 ft compared to wells screened within othér tnits.

A secondary calibration was completed that compared observed and simulated stream
flow rates. Stream flow calculations obtained along Mere Brook and Merriconeag
Stream at the site in October 1990 indicate that theé surface water systein at the most
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.downstream measurement point (MB-5) had a discharge of approximately 4.43 cubic feet
per second (cfs),.930 ft downstream of the confluence of Mere Brook and Merriconeag
Stream. The simulated stream discharge up to this point was a comparable 1.73 cfs. It is
noted that October 2001 was a period low recharge/ﬂow relatlve to October 1990 so
lower stream discharge would be expected. :

e Based on the callbratxon statistics th1s groundwater ﬂow model provides amr accurate
simulation of groundwater elevations across the Eastern: Plume and Sites 1 and 3. The
R? value for thé final calibration is 0.950 which indicates a: h1gh degree of model
accuracy. The flow model can;predict the general flow patterns of groundwater (as
shown on Figures E-3 through E~5) ‘The model is most accurate at predicting
groundwater elevations within the lowet sand.

¢ Based on the calibration results, thé groundwater flow model is considered to have
" sufficient accuracy toproceed with the néxt phases of the modeling effort; to assess both
the current remiedies in place and planned future mod1ﬁcat1ons to the extraction well
network - . , v

42 MODEL VERIFICATION" A

The purpose of model verification is to establish greater confidence in the model by using the set
of calibrated parameter values and stresses to reproduce additional sets of field data. To verify
the steady-state non-pumping calibration, the cahbrated flow model was tested to a second
independent set of water levels representing steady—state pumping conditions. This data set was
obtained from fransducet data ¢ollectéd before beginring the April- May 2008 recovery test.
Verification to this data set was selected because extraction well ﬂow rates were accurately
measured in the field prior to the start of the recovery test, and verlﬁcatlon to this data set
provided a set of initidl head valiies for the transient simulation. ‘The verification assumed that
the majority of model parameters, (hydrauli¢ condyctivity, riverbed conductance, etc.) did not '
change over time. Therefore the changes in water elevations should only be due to changes in
recharge and extraction well pumping rates. Based on this assurhption, only:recharge dhd
extraction well pumping rates were adjusted.during the steady-state verification.’ Other-aquifer
parameters were not changed during verification. Also, a second verification test to transient
conditions was completed using the data obtained during the April-May 2008 recovery test.

4.2.1 Verification to Steady-State Pumpmg Condltlons

&

The water elevatlon data used for th1s scenario were obtained dur1ng the April-May 2008

‘recovery test and were collected-at 8:00 AM on 28 April 2008 from transducers, one hour. prior

to the cessation of extraction well pumping. Observation points used for the steady—state
pumping verification inclided 23 wells and piezometers. Extraction wells were'not used as
verification points.due to well efficiency issues which are likely to have-added additional error to
these measurements. In the verification scenario, the model simulated the operation of Site
extraction wells at extraction rates measured prior to the recovery test. A review of influent

- totalizer records indicates thatthe extraction rates.had been fairly consistent for several months

Naval Air Station o " Groundwater Modeling Summary Report
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prior to the gauging date. Therefore, the aquifer was assumed to be-at equilibrium with regard to

these extraction flow rates: The pumplng -1ates as 1nput into the model are presented in the table

below:
Extraction | Pumping Rate | Pumping Rate |
Well (gpm) (ft3/day)
L EW-01 423 814+
éEW=02¢A" 795 % 1530 - " |
EW:04 - 8.8 5548
’ EW05A 16 308
Total _42.6_ 8201 .

The other model parameter that was varied during model verification was recharge which was
ad_]usted urtil the drfferences between s1mulated and observed heads were minimized. -The
infiltration gallery was modeled as.an area, of elevated recharge receiving flow from the
extraction wells. The applled recharge rate to the infiltration gallery was the equivalent of the
total extraction well rate. Verification results of the steady-state pumping simulation were
summarized by generating a regression plot, in addition to the mean error; mean absolute error,
and root mean squared error that compared the measured and modeled water elevations. These
results are summarized below: .

PR N 5 f J.‘;.- FRY
_ I

Verlﬂcatlon to Steady-State Pumpmg Condltlons
"Measure of Callbratlon Result \
IRE R Y )
‘ 'jMeanerror ) ) ; f N . =0.035, ‘ ,
3 LMeanAbsolute Error. . . , 1362 .
. | Root Mean Squarca Eroz |- 1787

Appendlx F provrdes a plot of observatron values Vs. snmulated Values showing the deviation
from the straight-line correspondence (the R? Value) (Figure F-1). g

1]

4.2.2 Verlfication to. Transnent Condltlons

Model Veriﬁcation was completed for a transient data set collected during the recovery- -»
drawdown test conducted from 9:00AM on 28 April 2008 to 9:00AM on 6 May 2008. During
this time period site extraction wells were shut down and restarted. Water elevations and
extraction well pumping rates were recorded by transducers installed in selected wells.. Water
levels were recorded for- approximately:48 hours prior fo the cessation' of pumping on.28 April
2008 and for about 70 hours.after resumption of pumping on 6 May-2008. During the verfication
process, the calculated water elevations were tracked in 23 monitoring: wells and piezometers for
the period of record: Transient:model stress.periods were based on the interval for which
extraction well data were recorded. Initially, time variant values-for recharge.and stream stage
were assigned to the transient simulation. However, because-of model stability issues, a constant

Groundwater Modeling Summary Report
Sites 1and 3 and Eastern Plume

Naval Air Station
Brunswick, Maine

3

J

C

-

1

—



Project No.: 5700.017
Revision: FINAL

—d 4

r—'———
. :

=

.-

, - Page 19 of 26
ECC _ \ April 2009

value for each parameter was applied. This was considered .a valid approach since the period of
the transient simulation was relatively short, and the purpose of the transient simulation was to
assess the model’s response to pumping stresses.

Figures G-1 through G-4 in Appendix G provide a comparison of the model calculated water
elevations compared to observed data in time history plots for the transient pumping simulation.
Time series plots showing modeled head vs. measured head for the period of the recovery-
drawdown test are presented.for each of the 23 observation points and four extraction wells
included in the model verification simulation.

Results of the model verification include the following observations:

o The results of the verification to steady-state, pumping conditions show the groundwater
flow model has a satisfactory match to measured water elevations. The model
verification efforts were focused on most accurately simulating groundwater elevations
within the:lower sand as this unit contains the majority of the VOC impacts within the
aquifer.and is the primary focus of the existing.extraction remedy. The verification
statistics for the final calibration show the model can adequately simulate water

_elevations. The combined data for all units shows-the model has an excellent match to
measure. data (R2 of 0.942).

e The results of the verification to transient conditions show the groundwater flow model
has a satisfactory match to observed changes in head caused by pumping stresses to the
aquifer. The verification simulations show the groundwater model can simulate the water
level effects of extraction wells turning on and off , especially within the lower sand unit.

4.3 SENSITIVITY ANALYSIS

The purpose of the sens1t1v1ty ana1y81s is to quantify the uncertainty in the calibrated model
caused by uncertainty in the estimates of aquifer parameéters, strésses, and- ‘boundary ¢enditions.
A sensitivity analysis was completed to quantltatlvely assess how changes in model input affect
model output results. The primary goal of the sensitivity analysis was to identify which
parameters are the least well defined and most critical to the model. The sensitivity analysis was
also completed tosestablish which aquifer parameters have the largest effect on groundwater flow
result. Parameters that were modified during the steady-state, non*pumping sensitivity analysis
included hydraulic conduetivity for'model layers 2 and 3 (transition above lower sand), vertical
anisotropy for model layers 2 and 3, layers 4-and 5-(lower sand), recharge, and rivérbed

- conductance. -Based on the understanding of the flow system determined during model

calibration, these parameters have the largest effect on model output results. The'results of the
sensitivity analysis are presented as a graph showing the average change in water elevation
which resulted from a specific percentage parameter change from the final calibrated value.

The results of the /sensitivity analysis are presented in Appendix H. Specific yield and specific
storage values used for the transient simulation were qualitatively assessed during calibration but

Naval Air Station ) ' ‘ ’ Groundwater Modeling Sumhaa}'y Report
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were not quantitatively assessed during the sensitivity analysis because these parameters only
affect temporal changes in the aquifer.

Results of the flow model calibration for steady-state, non-pumping condltlons include the
following observat1ons ;

o The steady-state, non-pumping sensitivity analysis indicates the model isslightly

sensitive to hydraulic conductivity of Layers 4 and 5. Model output changed-in ‘a linear
fashion for the range of values tested (i.e., a 25 percent increase results in a nominal
elevation change, and a 50 percent increase results in a slightly greater but still nominal
change in modeled water elevations ). - These results suggest that relatively large changes
in aquifer hydraulic conductivities of 25-50 percent result in small changes in modeled
‘water elevatlons - : \ [

. ‘The model is‘highly sensitive to recharge which affected model output in a linear fashion.
A 50 percent increase or decrease in recharge resulted in a 2.2-ft elevation change. This
linear response to changes in recharge is typical in groundwater modeling simulations.

.« The model appears to be moderatelyto highly sensitive to changes in Layers 2 and 3
(transition) hydraulic conductivity. Hydraulic conductivity-affects model output in a non-
linear fashion, a 50 percent decrease in transition hydraulic conductivity resulted in a 1.6-
ft-elevation change while a 50 percent increase resulted in a 0.8-ft elevation change. This
indicates that the hydraulic conductivity in Layers 2 and 3 is an 1mportant controllmg
factor to model results. ; -

« The model appears to be moderately to highly sensitive to changes in Layers 2 and 3
(transition) vertical anisotropy. Vertical anisotropy affects model output in a non-linear
fashion, a 50 percent decrease (a vertical to horizontal conductivity ratio of 1:10) in
transition vert1cal anisotropy resulted.in a 1.0-ft elevation change while a 50 percent

_increase (a vertical to horizontal K ratio of 1:30) resulted in a-0.7-ft-elevation change.
This indicates that the hydraulic conductivity in Layers 2 and 3 isan 1mportant
confrolling factor to model results. : : .

. Similar to Layer 2 and 3 hydraulic conductivity, the model appears to be moderately to
highly sensitive to changes in riverbed conductance. Riverbed conductance affects model
output in a non-linear fashion, a 50 percent‘decrease in Riverbed conductance/Length
resulted a-1.0-ft elevation change while a 50 percent increase resulted in a.0.3-ft elevation
change. This indicates that the riverbed conductance is an important controlling factor to
model results.

o The sensitivity analysis indicates the three parameters with the greatest impact on the
groundwater model results are recharge, layer 2 and 3 hydraulic conductivity and
riverbed conductance. A significant number of data points were used in the groundwater
model to estimate Layer 2 and 3 hydraulic conductivity. Therefore this parameter is -
considered to have low uncertainty as this input value is closely tied to site specific data.

Naval Air Station’ Groundwater Modeling Summary Report
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Recharge values have a higher uncertainty as this value was not measured at the site and
was based on literature values. Also, the riverbed conductance input value has higher
uncertainty as this value was based on relatively few data points. Additional discussion
of the uncertainty of riverbed conductance is provided in the-Model Limitation and
Uncertainties 'section (Section 5.0).

~

Naval Air Station Groundwater Modeling Sammary Report
Brunswick, Maine . Sites 1and 3 and BEastern Plume



Project No.: 5700.017
= Revision: FINAL

3

,

—_—

Page 22 of 26
ECC ) . B April 2009

5. MODEL LIMITATIONS AND UNCERTAINTIES

The groundwater flow model that was developed is a simplification of a highly complex natural
system and, therefore, results should be used with a degree of caution. Input parameters used
in the flow model contain a degree of uncertainty due to the complexity of the natural aquifer
system. These uncertainties can become compounded during the estimation of multiple input
factors, resulting in differences between model output and the natural system. In addition, point
sources of data estimation (i.e. monitoring wells) will have inherent inaccuracies-when they are
used to describe changes in a heterogeneous flow system. The differences between measured
and modeled heads are likely due to the complex nature of the natural system which cannot be
fully simulated by a groundwater flow model.

5.1 CAUSES OF MODEL LIMITATIONS

Several general causes can contribute to non-agreement between model and observed data,
including:

» Simplifying Model Assumptions—The natural flow system was simplified so that it
could be modeled. Numerous assumptions (i.e., layer homogeneity) were made to
simplify the natural system, or because sufficient site-specific data were not available.

» Boundary Conditions—Correct selection of boundary conditions is a critical step in
model design. In steady-state simulations, the boundaries largely determine the flow
pattern. Setting boundary conditions is the step in model design that is most subject to
serious error. ‘

» Non-Uniqueness—One of the most important limitations of the groundwater flow model
relates to the issue of non-uniqueness of the solution. Because the model calibration was
based on matching head values to measured values, changes to several input parameters

“could provide similar results. More than one combination of model parameters can result
in similar head values.

During the modeling process, efforts were made to reduce the amount of uncertainty that was
included in the flow model. Whenever possible, the assumptions used in the model were
documented so that assumptions and subsequent decisions could be discussed and presented to
the data user. Sources of data have been noted and referenced, and assumptions have been based
on site-specific data whenever possible.

5.2 SPECIFIC MODEL LIMITATIONS AND UNCERTAINTIES

J
Specific model limitations and uncertainties identified during the modeling process included the
following:

Naval Air Station Groundwater Modeling Summary Report
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Simplification of Transition Unit—The transition unit is highly heterogeneous

.especially in the vertical direction. This unit was represented by two model layers using

hydraulic conductivity values that represented the bulk aquifer properties of the unit.
Discrepancies between observed and' simulated heads are-likely to result due to this
simplification in the groundwater model.

Simpliﬂc;ation of Lower Sand Unit—The lower sand unit was mapped as a continuous

. unit where present. However, in reality, the lateral continuity of sand layers appears

highly variable, and some sand layers may provide conduits to groundwater flow, while

others may be isolated and may not conduct significant amounts of groundwater

Srmplrﬂcatlon of Stream—Aqurfer Interactron——MODFLOW’s river package was used
to simulate the flow of water between the aquifer and Mere Brook and Merriconeag
Stream. . The river package uses the riverbed conductance to account ifor thie length and

: width of the river channel in the cell, the thickness of the riverbed sediments and their

—_—

vertical hydraulic:conductivity: It is noted that there is considerable uncertainty
regarding this model input parameter: the degree-of accuracy-of the method used to
obtain values for vertical conductivity of riverbed sediments; the high range of
calculated. values (3 orders of magnitude between minimum and maximum values);
small number of data points; and uncertainty régarding riverbed heterogeneities and

..;scaling-effects.all contribute to this uncertainty-. ® -

i
R <

' Simpliﬂcatipn pf R,ec‘ha‘lrgeﬁh‘r the absence.of basin specific recharge estimates, the

range of recharge values used during calibration of the flow model relied upon literature
values.

Boundary Conditions—It is assumed that extraction rates from water supply wells
including groundwater extraction rates from the adjacent groundwater basin to the north
for the Brunswick Topsham Water District have a minor effect on the position of the
overburden groundwater divide and therefore have a negligible effect on groundwater
patterns within the study area.

Non-Unique Solutions—TIt is acknowledged that a better fit to observed heads could
have been achieved through increasing model complexity. For instance, the recharge
areas could have been further discretized into multiple polygons with varying recharge
rate values. Riverbed conductance/Length-of-reach-per-grid-cell values could have been
varied along stream reaches instead of being assigned one uniform value. Model layers
representing the transition unit could have been further discretized. Conceivably, there
are potentially multiple non-unique solutions that could result in a better fit to observed
heads. The possibility of non-unique solutions is especially true for the complex flow
system in and around Sites 1 and 3. The proximity of the landfill to Mere Brook, the
recharge rate through the landfill cap, the hydraulic characteristic of the slurry wall, and
the pinching out of the and lower sand units in this area all contribute to this complexity.
However, taking into account the principle of parsimony in groundwater modeling and
without the field data to support it, increased model complexity would not necessarily

Naval Air Station ) o ' Groundwater Modeling Summary Report
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result in a more accurate representation of the natural system. Given the increased model
instability and execution times associated with more complex models, and the lack of a
sufficient data on recharge and riverbed conductance the level of complex1ty as
developed for this model is considered: adequate

e Calibration Targets—Well/piezometer locations were represented in the model as
points in 3-dimensional space, and therefore the mid-screen elevation was selected as the
elevation of the observation point. However, if a well screen is long-or transects multiple
hyrdostratigraphic units the measured hiead may not be representative of the water
elevation at the mid-screen point, espécially if there‘is a significant vertical gradient.
Also, small-scale heterogeneities which were not accounted for in the model may bea
cause of error in simulated heads. - - g k ;o

. Venticalextent—This model was not designed-to assess flow pattérns below top of clay
surface (i.e., below model layer 6). Model predictions for the Presumpscot-Clay and
Bedrock (i.e., model layers 7 and 8) should not be considered accurate reﬂect1ons of
groundwater ﬂow or water elevations. o :

e - Available hydrostrat1graph1c data for areas outside of the focus area (Sites 1 and 3 and
the Eastern plume) but within the model domain (westein areas of the Mere
Brook/Merriconeag drainage basin) is sparse. Ghostpoints were used where data was
absent to control interpolated surfaces for each model layer, and hydraulic conductivity
values were assigned based on measured values obtained from points within the focus

area.
Naval Air Station Groundwater Modeling Sumimary Report
Brunswick, Maine : Sites 1and 3 and Eastern Plume
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" 6. SUMMARY AND CONCLUSIONS
6.1 SUMMARY

A groundwater flow model was developed in order to assess the remedies in place and the_
antlclpated future modifications for Sites 1 and 3, and the Eastern Plume. This report
summarizes the development of the groundwater ﬂow model and the results of the calibration.
After-concurrence from site stakeholders, a technical memorandum will be completed to assess
the current remedies in place ie., the slurry-wall at Sites 1 and-3, and the extraction well
network for the Eastern Plume, and possible modifications to these remedies. The subsequent
technical memorandum will be issued to the project stakeholders for review and comment once
this Summary Report is issued as Final. ’

The groundwater flow model was developed using the MODFLOW 2000 (Harbaugh et al. 2000)
computer code. MODFLOW has been heavily tested and is.the industry standard for
groundwater flow software. Pre- and post-processing were completed using the Groundwater
Modeling System (GMS) Program, Version 6.0. The groundwater flow model was constructed
using available site-specific data. The model was extended to include the entirg Mere
Brook/Merrlconeag Stream dra1nage basin as the drainage divide offered a plausible no-flow
boundary. The model was extended in the vertical d1rect1on from ground surface to. 100-ft below
the top of bedrock in order to satisfy the modehng pr1nc1ple that the effects of, applled stresses to
the aquifer should not extend to model boundaries. The model was divided into 8 layers in order
to adequately represent s1te hydrostratlgraphy Each layer represented part or all of a
’hydrostratlgraphrc unit. " The geometry of each layer was interpolated from ava1lable site
stratlgraphlc data Ranges of aqu1fer propertles such as hydrauhc conduct1v1ty, vert1cal
amsotropy and storativity were based on site spec1ﬁc data or literature values and appl1ed to each
model layer. Recharge was applied to the top of the model domain and input 1nto the model as a
percentage of prec1p1tat1on Mere Brook and Merriconeag stream were represented using
MODFLOW?s river package. Both head stage and r1verbed conductance values were assigned
for this package s
The steady-state groundwater flow model was 'calibr—atedt'o a sét of groundwater elevation data
collected when there were no pumping stresses on the aquifer, and the system was assumed to be
under pseudo steady-state conditions. A secondary calibration was performed on measured
stream flow rates. Additionally, to increase model confidence, the model was subsequently
verified to two sets of data: a data set representing pseudo steady-state conditions when the
aquifer was under stress from pumping; and a transient data set collected during a
recovery/drawdown test of the extraction well system. A sensitivity analysis was also completed
for the flow model. The results of the sensitivity analysis indicate that the model is highly
sensitive to changes in recharge, hydraulic conductivity of the confining unit, and r1verbed
conductance.

6.2 CONCLUSIONS

Naval Air Station o ‘ Groundwater Modeling Summary Report
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Conclusions from the ground water modeling effort include:

¢ The groundwater model that was developed can simulate groundwater flow conditions,
water elevations and overall flow patterns of the two areas of interested for the-study, the
Eastern Plume and the areas downgradient of the Sites 1 and 3 Landfill.

e The groundwater model is-most accurate for siulating groundwater flow conditions in
‘the lower sand unit, which contains the majority of the VOC- 1mpacts and is the focus for
extraction wells in the Easterni Plumé: The modél is less aécurate in predictitig flow
‘pattern in the transition unitand upper sand although the accuracy of thi¢ model within
these units is believed to be sufﬁment to satlsf’y the goals and objectlves of the
groundwater flow model. ;

e The model is least accurate in simulating flow conditions at Sites 1 and 3. This is
probably due to the complex nature of the flow system in this drea. However, the
accuracy of the model within this area is belleved to be sufﬁcrent to satlsfy the ObjeCtIVCS
of the groundwater flow model

e The model input paranieters are considéred to be a realistic simplification of the natural
‘conditions at the Sites 1 and 3, and the Eastern Plumé. The model iniput parameters used
in the model were within méasured ranges when site-specific data was avarlable or was
taken from litérature Values 1f site- spec1ﬁc data was not avallable

v

. Based on a comparlson of the modeled water elevatrons to measured data the model with
sand due 10 pumpmg of extractlon wells Model verlﬁcatron in tes the groundwater
‘model was tested agamst umque data sets from steady state condrtlons and pumpmg
COl’ldlthl’lS e

e Based on'the results prov1ded in this Summary Report the calibrated groundwater ﬂow
model is believed to have sufficient accuracy. to be used to assess the goals stated in the
Final Groundwater Modeling Work Plan.

NavalAir Station Groundwater Modeling Sumiiary Report
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TABLE 1 FINAL CALIBRATED MODEL INPUT PARAMETERS

—J

[ 1

Sites 1T-and 3-and the Eastern Plume

Layer2 &3 Layer4 &5 (ane\r
Parameter Layer 1 er Sand ‘Transition Sand Layer 6 (Transition Layer 7 (Cla Layer 8 (TilV/Bedorck]
Hydraulic Conductivity (ft/day):
Uniform Value 25 - ann 1.1 0.0007 2
- ‘Where Unit not Present --- 25 25 - - .
‘Where Unit Present - 0.278/0.48 25/35/8 - - —
Ratio of Horizontal to Vertical Hydraulic Conductivity: 10:1 20:1 10:1 20:1 10:1 10:1
Specific Storagd (1/ft):
Uniform Value 0.00005 - - 1.00E-08 0.000338 0.000011
Where Unit not Present - 0.0000503 0.0000503 - - -
Where Unit Present oe 0.00001 0.00001 e -
Specific Yield:
Uniform Value 033 - 0:33 0.2 . 006 0.26
‘Where Unit not Present - 0.33 o - - -
‘Where Unit Present - 0.2 - - s -
Convertible (Layer 2)
Model Layer Type| Convertible Confined (Layer 3) Confined Confined Confined Confined
? Flow Package: |Layer Property Flow
Solver: [Preconditioned conjugate Gradient Method (PCG2) N
Maximum Outer Iterations: 1000
Maximum Inner Iterations: 1000
Head Change Criterion for Convergence (ft): 0.1
Source/Sink Packages Used: |Recharge Package
River Package

Horizontal Flow Barrier
Well Package

Recharge Rate as a Percent of Average
Recorded Precipitation for Four Mont}: Period

Riverbed Conductance/Length of Reach per Grid Cell (applied
to top-most active mdel layer) (ﬁ’/day)/ﬁ:
Head Stage (ft MSL):
Riverhed Bottom Elevation (Ft MSL):

Recharge Rate (in/yr) Prior to Gauging
Steady State Non-Pumping .

Upland Areas: 7.84 24.88%

Developed Areas: 0.39 1.24%

( Stream Discharge Areas: 117 3.73%
Landfill | and 3: 0.39 1.24%

Steady State Pumping/Transient '
Infiltration Gallery: 897.9 p -

Upland Areas: 12.94 20.16%

Developed Areas: 0.65 1.01%

Stream Discharge Areas: 1.94 3.02%
Landfill 1 and 3: 0.65 { 1.01%

Hydraulic Characteristic (time'l):

4

2.500E-04

Ground Surface Elevation Plus 0.5-ft
Ground Surface Elcvation Minus 3-ft

Extraction Welll Pumping Rate (gpm) Pumping Rate (ft3/day)
EW-01 423 814
EW-02A 795 1530 -~
EW-04 28.8 5548
EW-05A 1.6 308
1
\
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Contract No.| N62472-02-D-0810 . Legend _ Figure 2

0 02 04 08 ies Drainage Divide
Description | NASB Brunswick, ME =] Sitest and 3 Slurrvwall

ites1 an .

Date| 2-OCT-2008 Rev. Date App. By yw Hydrologlc Featu res

Coordinate | NAD 1983, UTM Zone 19N o5 17 ommere Stream
8 arer — i

fystom | in meters 1 | Atantic Ocean Naval Air Station

CB | G. Calderone = N .
Source Naval Base Boundary Eastern Plume Brunswick, Maine

provided by Navy. AB -
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Description

NASB Brunswick, ME

0

0.2

04

0.8

I I Miles

Legend
Grid Cells
No Flow Boundary

Figure 3

Date| 2-OCT-2008 Rev., Date App. By . :
Coordinate | NAD 1983, UTM Zone |— - R :F’”msmal Z'Dw Barrier Model Grid Layout
system 19N in meters DB |J. Gatherer iver Boundary . .
8 |G. Calderone Drainage Divide Naval Air Station
Naval Base Boundary . . N
Source Eastern Plume Brunswick, Maine
provided by Navy. AB 3
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Hydrostratigraphic Unit Interpolation
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Table A-1 Stratigraphic Contacts Used For Layer Interpolation
B ELEV_ | ELEV_ | _ I - ELEV_ | ELEV_

Label . . X Y TOP_ | BASE | .~ .UNIT USE tabel X Y. - TOP | BASE UNIT USE
AAS-1 425434.5693 |-4860676:863 | 67.53 | 49.53 _UPPER SAND Y AAS-6 | 425431.. 4355 4860629.694 | 52.78 | 51.98 TRANSITION Y
AAS-1 495434.5693 | 4860676.883 | 4953 | 49:03 TRANSITION Y AASS | 425431, 4355 . 4860629.694‘ 51.98 | 51.48 | LOWERSAND Y
AAS-1 4254345693 | 4860676.883 | 49.03 | 2853 | LOWERSAND | Y AAS:6 ' 55 | 4860629.6904 | 51.48 | 50.98 |- TRANSIFION2 || Y
AAS-1 4254345693 | 4860676:883 | 4853 | 48103 TRANSITION2 Y AAS-6 4355 4860629.694.| 50.98 | -999 CLAY-. Y
AAS-1 4054345693 | '4860676.883 | 4803 | =999 | CLAY" Y AAS7 . 425439 7888 | 4860634.269 |. 66.01 | .55.01 UPPER-SAND - || Y
AAS-10 4254631135 | 4860648711 | 6671 | 59.71 UPPER SAND Y AAS-7 425439.7888 | 4860634.269. | 55.01. | 55.51 TRANSITION |1 Y
AAS-10~ ~ | 425463.1135 | 486064811 | 59.71 | 59.21 [ TRANSHION Y ‘AAS-T 475430.7888 | 4860634.269 | 55.51 | 55.01 |- LOWER SAND Y
AAS-10 4254631135 | 4860648.11 | 59.21 .| 5871 | LOWERSAND Y AAST' 4254397888 : 4860634 269 | 5501 | 5451 | TRANSITION2 Y
‘AAS-10  425463.1135 | 486064811 | 5871 | 57.91 | TRANSITION2 Y AAS-7 425439.7888. 4860634 269 | 54.51 |. -999 _ CLAY | -y
AAS-10 :425463.1135 | .4860648.11 | 5791 | 990 | .  elLAY Y AAS-§' | 4o5447:565 | 4860638.974 | 66.17 | -58.17 UPPER SAND Y
AAS-11 ;| 425407.4084 ‘4860615741 '63.49 | 52:99 | 'UPPER SAND Y ARS-8 425447.565. | 4860638.974. | 58.17 | 57.67- | - TRANSITION Y
AAS-11 425407 4084 5741 | 52.99 | 5249 TRANSITION Y AAS-8 425447565 | 4860638.974 | 57.67 | 57.17 | LOWER SAND Y
SAAS-11 | 425407 .4084 \4860615741 5249 | 51.90 | LOWERSAND Y AAS-8 425447565 |.4860638.974 | 57.17 | 56.67 | TRANSITION2 Y
AAS-11 425407.4084 | 4860615741 | 5199 /| 5149 | TRANSITIONZ Y ‘ARS8 | 425447.565 | 4860638.974. 56,67 - -999 - CLAY - Y -
AAS-11 | 425407.4084 | 4860615 741? 51.49 999 " CLAY Y AAS-9 425455.4283 | .4860643.373 | 66.37 | .60:87 |- UPPER-SAND Y -

| AAS-12 425415255 | 4860621 6436 | 52.86 | WPPER SAND Y AAS-9 425455.4283 | 4860643.373.| 60.87 | 60.37 |- -TRANSITION Y |
AAS-12 " 425415.255 52.86 | 52.36 TRANSITION Y AAS-9 425455.4283 | .4860643.373 | 60.37 | 59.87 | LOWER SAND Y-
AAS-12 425415.255 6 '51.86 | 51.36 | LOWERSAND Y AAS-9 475455.4983 4860643 373 |. 59.87 | 5937 | -TRANSITIONZ Y
AAS-12 425415.255 | 4860621. 115., 5t.36 | 50.86 ANSITH Y | AAS-9 _425455.4283 | 4860643.373 | 59.37 -999 CLAY Y
AAS-12 " 425415.255 | 4860621.%45 | 50.86 | 50.36 Y B-805 425395.2763 | 4861827.205 | 37.3 238- | UPPERSAND || Y
AAS-13 425466.8913 | 4863672.608 | 65:11 | 54561 | UPPERSAND N B:805 425395.2763 | 4861827.205 | 23.8 19.8 TRANSITION Y
AAS-13 ° 425466.8913 | 4863672:608 | 54:61 | 54.11 TRANSITION N | B-805~ 425395.2763 |.4861827.205 | 19.8 19.3 | LOWER SAND Y
AAS-13 425466.8913 | 48636720608 | 5411 | 53.61 | LOWERSAND N B-805 425395.2763 | 4861827.205 |. 19.3 183- | TRANSITIONZ2 |[-Y
AAS-13 A25466.8913 | 4863672.608 " 53.11 | TRANSITIONZ N B-805 425395.2763 | 4861827.205 | .18.8 | -19.2.- - CLAY - [+ Y
AAS-13 | 4254668913 | 4863672.608 | 999 | T cLay N B-805 4253959763 48 51827. 205 | 19.2 | -20.7 | BEDROCKoTILL |} Y ~
AAS-2 - |"425433.3993 | 4860663.065 44.94 |- UPPER SAND N B-809 4254023712 |.. . 353 218 | -UPPER-SAND 4 Y
AAS-2 425433.3993 | 4860663.065 999 | TRANSITION N B-809 425402.3712 X . 21.8 4178 . TRANSITION Y-
AAS-2 - 425433.3993 | 4860663.065 | -g999 LOWER:SAND N B-809 495402.3712 | 4861846.93. | .17.8 173 |- LOWER SAND Y
AAS-2 -~ 425433.3993 | 4860663.065 | 999 TRANSITION2 N B-809 4254023712 | 4861846:93. | 173 | .16.8 IIIRANSITFIONZ 41y
AAS:3R 4254319084 | 4860652.42 | 67.94 UPPER SAND Y B-809 425402.3712 | 4861646.93. | . 168 5.3 CLAY- - Y
AAS-3R 425431.9084 | 486065242 | 50.44 "TRANSITION Y CP-101 425453.4561 | 4859642.641 | 61.8 3638 UPPER SAND Y
AAS:3R { 425431.9084 | 486065242 | 49.44 LOWER SAND Y CP-101 425453.4561 | 4859642.641. | 36.8 36.3 | - TRANSITION Y
AAS3R '425431.9084 | 486065942 | 4894 TRAN§ITI©N2 Y CP-101 425453.4561 | 4850642.641. | 36.3 36. .| LOWER SAND Y -
AAS-3R "425431.9084 | 486065242 | 4844 CLAY Y CP-101 425453.4561 | 4859642.641.] .. 36. 208 TRANSITION2 Y
AAS4R | 425449.4334 | 4860663.417 | 67:89 “UPPER SAND Y CP-101 425453.4561_| 4859642.641 | 2938 -999. CLAY Y -
AAS4R 425449:4334 | 4860663417 | 56.89 TRANSITION Y CcP-102 ~425510.8464 | 4859651.783 | 579 |. 289 | .upPErsanD || ¥
AAS-R - | 42544914334 | 4860663417 | 56.89 LOWER SAND Y CP-102 425510.8464 | 4850651.783 | 28.9..| 284 TRANSITION || Y
AAS-4R 425449.4334 | 4860663.417 | 56.39 TRANSITIONZ | ¥ CP-102 425510.8464 | 4850651.783 | 284 .| 279. | Lowersand || ¥
AAS-4R © 425449.4334 | 4860663417 | 55.89 - A CP-102 455510.8464 | 4859651.783 | 27.9 209 | .TRANSITION2 || ¥
AAS-5 425437.9255 | 4860653.402 | 67.52 UPPERSAND | Y CP-102 425510.8464 | 4859651.783 | 20.9 -999 CLAY Y
AAS-5 425437.9255 | 4860653.402 | "54.52 TRANSITION Y CP-103 425570.0244 | 4859666.702 | 60:9 ‘[~ 30.27 | UPPER SAND Y
AAS-5 425437.9255 | 4860653.402 | 54.72 LOWERSAND | Y CP-103 425570.0244 | 4859666.702 | 30.2 30 TRANSITION Y
AAS-5 425437.9255 | 4860653.402 | 54.22 TRANSIHONZ 1y | CP-103 475570.0244 | 4859666.702 30 341 LOWER SAND Y
AAS-5 425437.9255 | 4860653.402 | 53.72 CLAY Y CP-103 425570.0244 | 4859666.702 | 3.1 29 TRANSITION2 Y
AAS-6 425431.4355 | 4860620.694 | 65.78 UPPER SAND Y CP-103 425570.0244 | 4859666702 | 2.9 -999 CLAY Y




‘ ELEV_ | ELEV_ ‘ N
Label X LY TOP_ | "BASE UNIT USE
CP-104 425628.4037 | 4859674.3627| 5415 29:5 UPPER SAND Y
CP-104 425628.4037 | 4859674.362 | 295 | 26:5 | TRANSITION ¥
CP-104 425628.4037 | 4859674.362 | 26.5° 5.5 LOWERSAND | Y
CP-104 4256284037 | 4859674.362 55- | 25 | TRANSITIONZ2 Y
CP-104 ~425628.4037 | 4859674.362 | 25 4.5 -4 CLAY Y
CP:105. 425691.1224 | 4859656:363 | 51 . a3 UPPER: SAND Y
CP-105° " 425691.1224 | 4859656363 | 33" 22 . TRANSITIGN. Y

| 'CP-105 ' 425691.1224 | 4859656363 22 8 LOWER SAND Y
CP-105 425691.1224 | 4859656.363 -8 -10 TRANSITION2 Y
CP-105" "| 425691.1224 | '4859656.363 | -10 | -999 CLAY Y
CP-106 | 225734.8024 | 48509681192 | 486 | 246 UPPER SAND Y
CP-106" 425734.8024 | 4859681192 | 246 86. TRANSITION Y
CP-106 425734.8924 | 4859681.192 | ~ 86 1232 LOWER SAND Y-
CP-106 | 425734.8024 | 4850681.192 | 12.2 | -124 | TRANSITION2 Y
CP-106 | 4257348924 | 4859681192 | -12.4 -999 CLAY Y
CP-107 4257631512 | 4859738.692 48 24 | UPPER SAND Y
CP-107 4257631542 | 4859738.692 | 24 ° B TRANSITION Y
CP-107 425763:1543 | 4850738692 [ -6 -16.8 LOWER:SAND Y
CP107 425763:1512 | 48597:38.692 AT TRANSITIONZ Y
CP-107 " 425763.1512 | 4859738.692 -34  CLAY Y
CP-107 425763:1512 | 4859738.692 | -999° | BEDROGKOTILL || Y
cP-108 4257834 | 5.911 35.7 UPPER'SAND Y
CP-108 4257834 7.3 | TRANSITION Y
“CP:108 425783.4 ‘,4859796 941 251 | LOWER SAND Y
CP-108 4257834 - | 4859796.911 -253 TRANSITION2 Y
CP-108 42578%:4 .; | 4859796911 -999 ClAY Y
CP-109. 425846 3886 37.531 31 UPPER SAND Y
CP-109 ¢ " 13. | TRANSITION Y
CP:109 85 29" | LOWER SAND Y
CP-109 4256846.3886 | 485 -39 || TRANSITION2 Y
CP-109 | 425846.3886 999 < CLAY - Y
CP-110 - |7425618:3193 |" 4859353:286 315 UPPER'SAND Y-
CP-110 425618.3193% | 48509353.286 TRANSITION' Y
CP-110 425618:3193 | 4859353:286 ' LOWER SAND Y
CP110 425618:3193. | 4859353:286 | ATRANSITIONZ Y
CP-110 425618.3193. | 4859353:286 | -355 . CLAY Y
CP-111 425665:1994 | 4850318477 362" 262 UPPER'SAND Y:
CP111 425665.1994 | 4859318477 | 26.2..| 58 TRANSITION Y
‘CP-111 425665.1994 | 4859318:477 | 58 | -34.8 LOWER SAND Y
CP-111 425665.1994 | 4859318477 | -348 | -368 TRANSITION2 Y
CP-111 | 425665.1994 | 4859318.477 | -368 |. -999 CLAY Y
CP-112 425739.3693 | 4859278.288 | 24.6 14.6 UPPER SAND Y
CP-112 425739.3693 | 4859278.288 | 146 | -254 | TRANSITION Y
CP-112 425739.3693 | 4859278.288 | -254 | -304 | LOWER SAND Y
CP-112 425739.3693 | 4859278.288 -30.4 -44.4 TRANSITION2 Y
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} P ELEV_ | ELEV_ -
Label- % Y ToP_ | BASE UNIT USE
CP-112 495739.3693 | 4859278.288 | 44.4 | -93.4 ", CLAY Y
CP-113 425797.6792 | 4859248.518 | .234 .| 124 ‘UPPER SAND Y
CP-113 425797.6792 | 4859248.518. |...12.4 | -276 TRANSITION - |-} -¥
CP-113 425797.6792 | 4850248518 | -276 | -296 | LOWERSAND ||-Y
CP-113 425797.6792 | 4859248518 996 | -356 .. TRANSITION2 || Y-
CP-113 425797.6792 | 4859948518 |. -35.6 999. |’ chay  —~-|1Y
CP-114 425698.2983 | 4859364.166 | 33 25 UPPERSAND |1 Y
| cP-114 425698.9983 | 4859364.166 | 25 6 . TRANSITION || Y
CP-114 4256982983 | 4859364.166. .6 -29 LOWERSAND [ ¥
CP-114 425698.2983 4“3359364.166 29. | a7 TRANSITION? Y
CP-114 425608.2983 | . -37 67 . CLAY Y
cP-115 425737.2971 | 292 232 | UPPER-SAND Y
CP:115 425737.2971 23.2 -8.8 TRANSITION Y
CP-115 4257372971 8.8 . -22.8- | - LOWNER-SAND Y
CP:#15 425737.9971 228 |.-25.8 -|. ‘TRANSITIONZ - | | Y
[ CP-115 4257372971 | 4859407.196 | -258 | -408 CLAY "y
CP115 425737.2971 | 4859407.196 | -40.8 |- 999 | BEDROCKorTiLL | ™Y
cP-116 4252944699 | 4858945.75 | 457 39.7 UPPER SAND Y -
cP-116 425204.4699 | 4858945.75 .| 39.7 -2 TRANSITION. Y
CP-116 425794.4699 | 4858945.75 2 10 LOWER SAND Y
CP-116 425294.4699 || 485894575 .| . -10 -45.3--| -TRANSITIONZ Y
CP-116 4252944699 | 485894575 | -45.3 -80.3 CLAY Y
. CP-117 _425356.3204 | 4858937.74 | 424 . 125 UPPER-SAND Y
CP-117 425356.3294 | 485893774 | 125 75 | -~TRANSITION Y
CP-117 425356.3294 | 4858937.74 7.5 -175- | LOWERSAND | }'Y
CP-117 | 425356.3204 | 4858037.74 | -17.5' | -35.6- | TRANSITIONZ Y
CP-117 ' 425356.3204..| 485893774 | -356 | -999 -CLAY Y
CP-118 | 425419.1388 |. 4858030.951..] 395 45 WPPER SAND Y
CP-118 | 425419.1388 |, 4858930.951 4.5- 31 TRANSITION. Y
CP-118 . 425419:1388..]..4858930.951 | 31 | 425 | LOWERSAND | |Y
cP-118 425419.1368 | 4858930.951 | 425 | -50.5- | - TRANSITION2 Y-
CP-118 425419.1388 . 4858930. 951 | 5055 | .2dos GLAY: . Y
CP:119  425481:9082 | 4858¢ 359 |..18.9 -| - UPPER SAND Y
CP-119 52| 48 18. -34.1 TRANSITION Y
' CP-119 -34.1 -54.1 LOWERSAND - | | Y
CP-119 4 | 641 | TRANSITION? Y.
CP-119 .| -6a. -999-- ~-GLAY Y
CP-120 4858909132 30 12 UPPER SAND Y
CP-120 425621; 3469’. | 4858000.132..  12. -71.6 TRANSITION ¥
CP-120 425621.3469 | 4858909.132 | -999 -999 LOWER SAND Y
CP-120 425621:3469 | 4858909.132 | -999° | “-999 | TRANSITIONZ Y
CP-120 425621.3469 | 4858909.132 | 72 999 CLAY Y
1 cP-121 425644.8467 | 4858905.912 | 28.3 3.3 UPPER SAND Y
CP-121 425644.8467 | 4858905.912 | 33 27.3 TRANSITION Y
CP-121 425644.8467 | 4858905.912 | -27.3 | -275 | LOWER SAND Y
- 1 3 ] 1 ‘4 1|
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Table A-1 Stratigraphic Contacts Used For Layer Interpolation
I ELEV_ | ELEV_. ] ECEV_ | ELEV_
Label X . Y TOP_ | BASE UNIT USE Label - X Y TOP | BASE . UNIT USE
CP-121 4256448467 | 4858005.912 | 275 | 277 | TRANSITION2 Y CP-131 425913.3506 | 4859679:943 | 137 | -31.3 TRANSITION Y
cP-121 425644.8467 | 4858905912 | 27.7 | <999 CLAY Y CP-131 | 425913.3506 | 4859679:243+ 313 | 443 | LOWER SAND Y
CP-122 425704.2964 | 4858888.133 | .21 18 UPPER SAND Y cP-131 425013.3506 | 4850679243 | 44.3 | *-503 | TRANSITION2 Y
CP-122 425704.2964 | 4858888133 18 56 " TRANSITION Y CP-131 425913.3506 |- 4859679.243 | -50.3 -999 CLAY Y
CP-122 425704.2964 | 4858888133, | 5.6 5.8 LOWERSAND | Y CP-132 .| 425061.3387 | 4859759.492 | 376 .| 186 | -UPPER SAND Y-
CP-122 4257042964 | 4858888133 | -5.8 8 TRANSITION2 Y CP-132 .| 425961.3387 | 4859759.492 | 186 -29.4 TRANSITION Y
CP-122 4257042964 | 4858868.133 | -6 37 ‘CLAY Y CP-132 .| .425061.3387 | 4859750.492 | -204 | -404 | LOWER SAND Y
CP-122 425704.2964 | 4858888.133 | ‘-37 099 | BEDROCKorTHL | VY CP-132 425961.3387 | 4859759492 | -404 | -46.4 | TRANSITIONZ Y
CP-123 | 425863:6779 | 485986862 | 417 317 UPPERSAND .| .Y . CP-132 425961.3387 | 4859759492 | -46.4 | -999 CLAY Y
‘CP-123 425863.6779 /| '485986862 | 317 | -10.3 TRANSITION Y CP-133 425956.5277 | 4859822:191 |- 389 | 18.9 UPPERSAND | -
CP-123 425863:6779 | 485986862 | -103 | -33.3 | LOWER SAND Y CP-133 425956.5277 | 4859822.191 | 189 | -17.4 TRANSITION Y
| cp-123 425863.6779 | 485086862 | -33.3 | -35.3 | TRANSITIONZ. | Y | cp-133 425956.5277 | 4859822:191 | 171 | -38. LOWER SAND Y
CP-123 425963.6779 | 4859868.62 | -35.3 45.3 CLAY Y . CP-133 425956.5277 | 4859822.191 | -38.1 -45.1 TRANSITHON2 Y
CP-124 425000:1566 | 4859922.05 | 42.9 309 UPPER SAND Y CP-133 425956.5277 | 4859822.191- | -45.1 999 cLaY -y
| CP-124 -4250001566 -| 4859922.05 | 309 | -16.1 TRANSITION Y . CP-134 425808.2761 | 4858838:824 | 22.4 16 - | upPERsAND || Y
CP-124 425900.1566 | 485992205 | -16.1 -36.1 LOWER SAND Y CP-134 . | 425808.2761 | 4858838.824 16 V| 158 TRANSITION || ¥
CP-124 425900.1566 | 4859922.05 | -361 | -40.1 TRANSITION2 Y CP-134 _ | 425808.2761 | 4858838.824 | 158 | -156 -| ‘LOWER SAND Y
CP-124 ' 425900.1566 | 4859922.05 | -40.1 49.1 CLAY Y CP-134 .425808.2761 | 4858838.824-4 15.6 15.4 TRANSITION2 Y
CP-125 4259289354 | 4859975339 | 39 29 UPPER SAND Y CP-134 425808.2761.| 4858838.824 | - 154 | -296  CLAY Y
‘CP-125 " 425928.9354 | 48599753339 | 29 4 TRANSITION Y CP-135.. 426042.2817 -| 4859532.296 | 235 13.5 UPPER SAND Y
CP-125 425928:9354 | 4859975.339 4 ~29 LOWER SAND Y CP-135 . 426042.2817 | 4859532:296 | 13.5 13.3 TRANSITION Y
GP-125 "425928.9354 | 4859975.339 | 29 40 TRANSITION2 Y | .CP-135. 426042.2817 | 4850532.206 | 13.3 134 | -LOWERSAND || Y
CP-125 425928.9351 | 4859975:339 | 40 999 | - clLay Y CP-135 .426042.2817 | 4859532.206 | 13.4 12.9 TRANSITIONZ Y
CP-127 495796.8048 | 4859503475 | 283 24.3 UPPER ‘SAND Y CP-135 | 426042.2817 | 4859532.296 | 12.9 | -175 - CEAY Y
CP:127 425796.8048 | 4859503:475 | 24.3 77 TRANSITION Y CP-135 426042.2817 | 4859532.296 | -17.5 | -999 | BEDROCKorTHL || Y
CP-127 425796:8048 | 4859503.475 | 7.7 -10.7 LOWERSAND Y CP-136 426093.0503 | 4859586.045 | 303 23.3 UPPER SAND Y
CP-127 4257968048 || 4859503475 | -10.7 | 117 | TRANSITION2 Y { CP-136 . 426093.0503 | 4859586.045 | 233 | 23.t | TRANSITION Y
cp-127 " 425796.8048 | 4859503.475 | -11.7 | -999 CLAY Y _CP-136 426093.0503 | 4859586.045 | .22.9 227 LOWER SAND Y
CP-i28 4258726939 /| 4859543234 | 324 254 UPPER'SAND Y CP-136 . .426093.0503. | 4859586.045- | 22.7 225 TRANSITION2 Y
CcP-128 425822 6939 | 4859543.234 | 254 | -02 | TRANSITION Y | cp-136 | 426093.0503 | 4859586.045 | 223 | -999 -| BEDROCKorTILL | | Y
CP-128 . | 495822.6939 | 4859543.234 | -0.2 0.4 LOWER SAND Y CP-137 |.426124.7689 | 4859646:004-| 38.1 20.7 UPPER SAND Y -
CP-128 | 4258226939 | 4859543234 | -04 06 TRANSITION2 Y CP-137 . 4261247689 | 4850646.004 | 207 20:5 TRANSITION Y
CP-128 4258226939 | 4859543.234 | 06 -18.6 “CEAY Y cP-137 4261247689 | 4850646.004 | 20.5 203 | LOWERSAND |! v
CP-128 | 425822.6939 | 4859543234 | -18%6-| -999 | BEDROCKorFLL | Y CP-137 | 426124.7689 .| 4850646.904 | 20.3 20.1 TRANSITION2 Y
CP-129 425857.9326 | 4859508484 | 34.9 25.9 UPPER SAND Y CP-137 . 426124.7689. | 4859646:904 | 20.1 -999 |~BEDROCKorTILL || Y
| cP-129 | 425857.9326 | 4859598.484 | 25.9 5.7 TFRANSITION Y CP-138 426168.3872 | 4850721354 | 451- | 347 UPPER SAND Y
CP-129 425857.9326 59598.484 | 5.7 -5.9 LOWER SAND Y | CP-138 426168.3872 | 4859721.354 | 347 345 TRANSITION || Y
CP-129 425857.9326 | 4859508.484 | -5.9 6.1 TRANSITION2 Y CP-138 . . .| 426168.3872 | 4859721.354 | 345 343 | LOWERSAND Y
CP-129 425857.9326 | 4859508.484 | -6.1 -999 | BEDROGKorTILL | Y CP-138 426168.3872 | 4859721.354 | 34.3 34.1 TRANSITION2 Y -
CP-130 425961.4807 | 4859644774 | 348 | 176 UPPER SAND Y’ CP-138 4261683872 | 4859721.354 | 34.1 2.1 CLAY- Y
CP-130 425961.4807 | 4859644.774 | 176...| 294 TRANSITION Y CP-139 426204.9857 | 4859786703 | 47.8 364 UPPER SAND Y
CP-130 425961.4807 | 4859644774 | 294 | -344 | LOWER SAND Y | cP-139 426204.9857 ,| 4859786.703 | 364 36.2 TRANSITION Y
CP-130 425061.4807 | 4859644.774 | -34.4 | -354 TRANSITION2 Y CP-139 426204.9857 | 4859786.703 | 36.2 36 LOWERSAND .|| Y
CP-130 425961.4807 | 4859644.774 | -354 | -999 CLAY Y CP-139 426204.9857 | 4859786.703 | 36 35.8 TRANSITION2 Y
CP-131 425913.3506 | 4859679.243 | 357 13.7 UPPER SAND Y CP-139 426204.9857 | 4859786.703 | 35.8 999 CLAY Y
7
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Table A-1 Stratigraphic Contacts Used For Layer Interpolation /

ELEV_ ] ELEV_ | ELEV_

Label X Y TOP_ | BASE UNIT USE Label . X Y TOP_ | BASE UNIT ..~ | IUSE
CP-140 425364.082 | 4858781.432 | 37.3 243 UPPER-SAND Y CP-149 | 425998.2537 | 4860030.737 | 41.1 211 UPPERSAND || Y
CP-140 425364.082 | 4858781.432 | 24.3 13 TRANSITION Y . CP-148 425098.2537 | 4860030.737 | 21.1 -8.9 TRANSITION Y
CP-140 425364.082 | 4858761432 | 13 | 4 LOWERSAND | Y . CP-149 425998.2537 | 4860030.737 | -89 | -38.9 | LOWERSAND || Y
CP-140 425364.082 | 4858781.432 4 -157 | TRANSTION? Y CP-149 425998.9537 | 4860030.737 | -38.9 | -439 | TRANSITION? Y
CP-140 425364.082 | 4858781432 | -157 | -34.7 CLAY Y CP-149 425008.2537 | 4860030.737 | 43.9 | -989 |- LAY Y
CP-141 4254057324 | 4858732.553 | 237 6.7 YPPER SAND Y CP-151 .425490.8163 | 4860142.896 54 46 UPPER SAND Y
CP141 425405.7354 | 4858732.553 | 67 22 TRANSITION Y CP-151 425499.8163 | 4860142.896 | 46 124 TRANSITION Y -
CP-141 425405.7324 | 4858732.553 | -22 -33 LOWER SAND Y CP-151 _425499.8163 | 4860142.896 | 12.4 12.2 LOWER SAND Y
CP-141 4554057324 | 4858732553 | -33 41.3 | TRANSITION2 Y CP-151 425499.8163 [-4860142:806 | 12.2 12 TRANSITION2 Y
CP-141 4254057324 | 4858732.553 | 413 | 473 |- CLAY Y CP-151 | 425490.8163 | 4860142.896 12 23 ~» CLAY. Y
CP-142 425472.4118 | 4858723.914 © 185 | 115 |- UPPER'SAND Y CP:152 425566.1662 | 4860145.385 | 544 | 444 | UPPERSAND || Y
CP-142 4254724118 | 4858723.914 | 115 | 495 TRANSITION Y CP-152 425566.1662 | 4860145.385 | 444 208 TRANSITION Y
CP-142 425472:4118. | 4858723914 | -495 | -655 | LOWER SAND Y CP-152 425566.1662 | 4860145.385 | 29.8 296 LOWER SAND Y
CP-142 425472.4118 | 4858723.914 | 655 | -71.5 | TRANSITION2 Y CP-152. 425566.1662 | 4860145.385 | 206 -| 294 TRANSITIONZ 'Y
CP-142 425472.4118 | 4858793.914 | -71.5 | -999 "CLAY Y CP-152 425566.1662 | 4860145.385 | 294" | -999 CLAY Y
CP-143 4255409406 | 4858747424 | 207 | 127 UPPER SAND Y CP-153. 425627.1448 | 4860193.105 | 53.5 39.1 UPPER SAND Y
CP-143 425540.9406-| 4858747424 | 127 | -49.3 TRANSITION Y CP-153 425627.1448 | 4860193.105 | 39.1 38.9 TRANSITION Y
CP-143 425540.9406 | 4858747:424 | -493 | -543 | L-OWER'SAND Y CP-153 425627.1448 | 4860193.105 | 38.9 38.7 LOWER SAND Y
CP-143 495540.9406 | 4858747.424° | 543 | -57.3 | TRANSITIONZ Y CP-153 ... 425627.1448 | 4860193.105 | 387 38.5 TRANSITIONZ Y
CP-143 425540.9406° | 4858747424 | 573 | -933 CLAY Y CP-153 425627.1448 | 4860193.105 | 38:5 -999 CLAY Y
CP-144 425600:5594 | 4858779.594 | 20.8 7.8 UPPER SAND* Y CP-154 425391479 | 4859068.218-| 55 41 |- UPPER SAND Y
CP-144 425600.5594 | 4858779.594 | 7.8 0:8 TRANSITION Y CP-154 . 425591.479 | 4850968.218 | 41 405 TRANSITION Y
CP-144 4256005594 | 4858779.594 | -0.8 -1 L-OWER SAND Y CP-154 425591:479 | 4859968.218 | 40.5 40 LOWER SAND Y
CP-144 425600.5594 | 4858779594 | -1 12 TRANSITION2 Y CP-154 425591479 | 4850968.218 | 40 36 TRANSITION2 Y
CP-144 4256005594 | 4858779594 | -12 28.2 ‘CLAY Y CP-154 425501479 | 4859968.218 | 36 8 CLAY Y
CP-145 4256505378 | 4858840:263 | 203" | 153 UPPER SAND Y. CP-154 425591.479 |-4859968.218 | - 8 -999 | BEDROCKormLL | | Y
CP-145 42565015378 | 4858840.263 | 153 43 TRANSITION Y CP-155 425622.4401 | 4859888:039 | 57.5 40 UPPER SAND Y
CP-145. 425650.:5378 | 4858840263 | 4.3 45 LOWER SAND Y .CP-155 425622.4401 | 4859888.039 | 40 ‘395 | ~TRANSITION Y
_CP-145 425650:5378 | 4858840.263 | 4.5 47 TRANSITION2 Y. CP-155 425622:4401 | 4859888.039 | 39.5. ‘39~ | LOWER SAND ¥
CP-145 425650.5378 | 4858840:263 | -4.7 -39.7 cray .Y CP-155 . 425622.4401 | 4859888.039 | 39 385 | TRANSITIONZ Y
CP-146 425647.6299 | 4859880.509 | 55.9 479 UPPER SAND Y. CP-155 425622.4401 | 4859888:039 | 385 17 CLAY. Y
EP-146 425647.6293 | 4859880.509 | 479 | . 333 TRANSITION- Y CP-155 425622.4401 | 4859888:039 | 17 -999- | BEDROCKorTILL | | Y
CP-146 -425647.6299 | 4859880.509 | 33.3 331 LOWER SAND Y CP-156 .. 425591.679 | 4859967.608 | 57 44 | UPPER SAND N
CP-146 425647:6299 -| 4859880509 | 33.1 32.9 TRANSITION? Y CP-156 425591.679 |-4850967.608 | 44 37.4 TRANSITION N
CP-146 425647.6299 | 4859880.509 | 32.9 999 | BEDROCKorTILL | Y CP-156 425591.679 | 4850067:608 | 37.4 37.2 LOWER'SAND ~| N
CP-147 425753.0467 | 4860005.118 | 50.8 40 UPPER SAND Y CP-156 425591.679 | 4859967.608 | 37.2- | 37 TRANSITIONZ. N
CP-147 495753.0467 | 4860005.118.| 40 39:8 TRANSITION Y CF-156 425591.679- | 4859967.608 | 37 -999 CLAY N
CP-147 4257530467 | 4860005.118 | 39.8 14 ° | LOWER SAND Y CP-157 4260222712 | 4860078379 -| 43.3 213 UPPER SAND Y
CP-147 425753.0467..| 4860005.118 14 . | 138 TRANSITION2 Y .CP-157 426022.2712 | 4860078.379 | 21.3 -10.7 TRANSITION Y
CP-147 425753.0467 | 4860005.118 | 13.8 78 | CLAY Y CP-157 426022.2712 | 4860078.379 | -10.7 | -337 | LOWER SAND Y
CP-148 4258232462 |.4850991.588 | 504 | -41.4 UPPER SAND- Y CP-157 | 426022.2712 | 4860078.379 | -33.7 | -34.7 | TRANSITIONZ Y
CP-148 425823.2462 | 4850091588 | 414 15.4 TRANSITION Y CP:157 426022.2712 | 4860078.379 | -347 | -9990 CLAY Y
CP-148 425823.2462 | 4859991.588 | 154 | 224 | LOWER sanD Y CP-158 426060.2208 | 4860133.768 | 42.6 25.6 UPPER SAND Y
CP-148 425823.2462 | 4850991.588 | -224 | -226 | TRANSITIONZ Y CP-158 426060.2208 | 4860133.768 | 256 | -17.4 TRANSITION Y
CP-148 425823.2462 | 4859991.588 | -22.6 | -999 CLAY Y CP-158 426060.2208 | 4860133.768 | -11.4 | -224 | LOWER SAND Y
- 3+ [ [T ™ [ [ ) D [ o o o /o
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Table A-l Si:rai:ijgrwaphi(‘: Contacts Used For Layer Interpolation

- o 3 2 (=2 = =
i T ELEV_ | ELEV_
Label X Y . TOP | BASE UNIT USE
'CP-158 426060.2208_| 4860133:768 | 224 | -24.4 TRANSITION2 Y
CP-158 426060:2208 | 4860133:768 | -24.4 | 999 Gay © | Y
CP-159 - .425940.0316 | 4859601:024 | 31.7 177 YPPER'SAND Y
CP:159 '425040.0316 | 4850601:024 | 17.7 8.1 TRANSIFION | .Y
CP-159 -425940.0316 | :4859601.024 | 8.1 7.9 LOWER SAND Y
CP-159 425940.0316 | 4859601.024 | 7.9 7.7 _TRANSFTION2 Y
CP-159 425840.0316 |~4859601.024 | 7.7 1923 " CLAY . Y.
.CP-159 425940.0316 | 4859601024 | -19.3 | -999 | BEDROCKorTL | Y
CP-160 426017.5645 | 4850955.209 | 405 | 285 | WIPPER SAND Y
CP-160 426017.5645 | 4859955.299 | 285 | -20.5 Y
-GP-160 | 4260175645 | 4859955.299 | 205 | a75 | LOWERSAND | Y.
CP-160 426017:5645 ' | 4859955.299.| 475 | -51.5 | ‘TRANSITIONZ Y
CP-160 | 42601775645 .| 4859955:299 | 515 | 75 CLAY Y .
DP-01 . 4258031158 | 4859279.360 | 23.6 12.6 UPPER SAND Y
DP-01 425803.1158 | 48592709.369 | 126 | 254 TRANSITION Y
DP-01_- 425803.1458 | 4859279369 | -254 :| 28.2 | T'OWER SAND Y
DP-01 425803.1158 | 4859279.369 | -282 | -284 | TRANSITION2 Y
‘| DP-01 | 425803.1158 | 4850279:360 | 284 | -47.4 “BLAY Y
DP-02 425814.3775 | 4859218.336 | 234 | .124 UPPER SAND Y
DP02 - _425814.3775 | 4859218.336 | 124 | -3i6 TRANSITION Y
| DP-02 | 425814.3775 .| 4859218336 | 316 | -374 LOWER SAND Y
| DP-02 425814.3775 | 4859218.336 | -37.4. | -376 TRANSIFION2 Y
DP-02 425814.3775 | 4859218.336 | -37.6 | -946 | °  CLAY Y
' DP-03 | 425767.1055 | 48502517205 | 225 85 UPPER SAND Y
' DP-03 425767:1055 | 4859251.205 | 85 -31.5 TRANSITION Y
BP-03 425767.1055 | 4859251.205 | -315 | -34.3 LOWER SAND Y
DP-03 425767.1055 | 4859251.205 | -343 | -345 TRANSITION2 Y
DP-03 4257671055 | 4850251.205 | -345 | -915 CEAY Y
DP-EP-01 425768.1084 | 4859006.711 | 23.5 9.5 YPPER:SAND Y
DP-EP-01 | 425768.1084 | 4859006711 | 95 -16.5 TRANSITION Y
DP-EP-01 ‘| 425768.9084 | 4859006.744 | -165 | <1955 | LOWER SAND Y
DP-EP-01 4257681084 | 4859006:711 | -195° | -23 TRANSITIONZ Y
DP-EP-01 425768.1084 | 4859006711 | -23 -999. CLAY Y
DP-EP-02” A25736.619 | 4858960.592 | .24.4 134 UPPER SAND Y
""DP-EP-02 425736619 [ 4858960592 | 134 9.6 TRANSITION Y
DP-EP-02 425736:619 | 4858060.592 | 96 | 126 | LOWER SAND Y
DP-EP-02 ".425736.619 | 4858960.502 | -12.6 -16 TRANSIFION2 Y
DP-EP:02 425736:619 | 4858960.592 -16 -999 . "CEAY Y
| DP-EP-03. 425681.2286 | 4858922.429 | “96.3. 11.3 UPPER SAND Y
~DP-EP-03 | 425681.2286 | 4858922429 | 11.3 -97 TRANSITION Y
DP-EP-03 425681.2286 | 4858922.429 |_ .97 117 .| LOWERSAND | Y
DP-EP-03 425681.2286 | 4858922.429 | -11.7 -15 TRANSITION2 Y
DP-EP-03 425681.2286 | 4858922429 | -15 -999 cLAY - Y
DP-EP-04 425638.131 | 4858930.503 | 28.1 6.1 UPPER SAND Y
DP-EP-04 425638.131 485&930.503 6.1 -25.9 TRANSITION Y

ELEV_ | ELEV_
Label X Y ToP - | BASE UNIT USE
DP-EP-04 425638131 -| 4858030503 | 250 | -287 LOWERSAND | Y
DP-EP-04 425638.131 | 4858030.503 | -28.7 .| -28.0 | TRANSITION2 |[ Y
| DPEP-04 - 425638131 | 4858930503 [ -28.0 | -68.9° . CLAY 1y
DP-EP-05 425839.8447 | 4859197.042 99 ,| 69 UPPER SAND Y
DP-EP-05 425839.8447 | 4859197.042 | 6.9 -13.1 TRANSITION Y
| DP-EP-05. 425830.8447 ;| :4859197:042 | -13.1 -15.9 LOWER SAND Y
DP-EP-05 .. 425839.8447 | 4859107042 | 159 | -16.1 TRANSITION2 Y
'DP-EP05 . 425839.8447 | 4859197.042 | =161 | -70.1 CLAY Y
.DP-EP-05 | 425839.8447 |-4859197.042 | -70.1 999 | BEDROGKerTiLL || ¥
.. DP:EP-06 4556249842 | 4859275598 | 137 |- 87 | UPPERSAND || Y
-| 'DP’EP-06 425824.9842<| 4859275508 | 8.7 2243 TRANSITION Y
. DPZEP-06. 425824.9842 | 4859975:508-| 243 | 291 | .LOWER SAND' Y
DP-EP-06 425824.9842- |- 4859275:598 | 2941 | -203 | TRANSITION2 Y
DP-EP-06 - |-425824.9842 |-4859275:508 | -29:3 -84.3 CLAY Y
DP-EP-07- -425764.7763 | 4859219:95 AL -1 UPPER SAND Y
DP-EP-07 475764.7763 | 4859219.95 -1 -40 TRANSITION Y
DP:EP-07 425764.7763 |- 4859219.95 | .-40 428 | LOWERSAND || Y
DP-EP-07 4257647763 | 4859219.95 | 428 4| -43 TRANSITFION? Y
DP-EP-07 4257647763 | 4859219.05- | -43- [ -107 "CLAY Y
EP-07 .425582.6577 | 4859448.57 .| 4509 | 30.09--| UPPERSAND "| | Y
EP-07 425502.6577 | 485044857 | 30.09 | 20.00 TRANSITION. Y~
EP-07 . 425592.6577 | 485944857 | 2009 | -19.71 | LOWERSAND || Y °
EP-07 4255026577 | -4859448.57 |- -19.71 | -19:91 | TRANSITION2 Y
EP-07 4255926577 | 485944857 | 1991 | -26.91 CLAY - Y
EP-08 | 425644.4336 | 4850444.973 | 44.66 | 40.66 | UPPERSAND |[] Y
EP-08 . 425644.4336 | 4859444.973 | 40.66 466 TRANSITION Y
EP-08 ... 425644.4336 | 4859444.975 | 466 | 1434 | LOWERSAND || Y
.| EP-08 - | 495644 4336 | 4850444.973 | -14.34 | -3534- | TRANSITIONZ Y
_EP-08 |..425644.4336 | 4850444.973 |~-35.34. [--37.34 CLAY 1y
EP-09 _ _ 425776.124 |-4859579.681 | -999- | -999 UPPERSAND “ | |'N
| EP-09 _ \. 425776.124. | 4859570.681 | 3519 |. -1.81-| TRANSITION || N
EP-09 _| 495776124. | 4859579681 | -1.81—] 11.81-] LOWERSAND || N
EP-09 425776.124. | 4859570.681 | -11.81 | -19:81 | TRANSITIONZ N
EP-09 | 425776124 | 4859579.681 | -19.81 -| -27.81 - CLAY" N
EP-10° . .. .. | 4257959558 |.4859587.8673-| 346 19.8 UPPER SAND Y
EP-10 - | 425795.9558 | 4859587.873 ) 19.8- 19:6 | ~TRANSITION. Y
EP-10 . 4257959558 |. 4859587.873 | 19.6 0.4 LOWERSAND || v
EP-10° 425795.9558 | 4859587.873 | -04 -17.9 TRANSITIONZ |1 Y
EP-10 | 475795.9558 | 4859587.873 | -17.9 -22.4 CLAY %
EP-11 4257756087 | 4859628.324 | 39.72 20 . UPPER SAND Y
EP-11 425775.6087 | 4859628.324 20 | 272 TRANSITION Y
EP-11 425775.6087 | 4859628.324 | 272 | -17.28 | LOWER SAND Y
EP-11 425775.6087 | 4859628.324 | -17.28 | -22.78 | TRANSITION2 Y
EP-11 425775.6087 | 4859628324 | -22.78 | -28.28 CLAY Y
EP-12 4257371636 | 4859628.288 | 4712 | 2212 | UPPER SAND Y




ELEV_

‘Table A-1 Stratigraphic Conalcts Used For Layer Interpolation

. ELEV_ . - NI ELEV_ [ ELEV i
Label X Y, TOP_ | BASE UNIT USE Label X Y. TOP_ | BASE UNIT USE
~EP-12 425737.1636 | 4859628.288 | 22.12 2.12 TRANSITION Y EP-DP-10 495505.8831 | 4858742.528.| 20.9 6 UPPER SAND Y
EP-12 | 425737.1636 | 4850628.288 | 2.12 | -12.88 | LOWER SAND Y EP-DP-10 425505.8831 | 4858742.528 6 42 TRANSITION Y
EP-12 425737.1636 | 4859628.288 | -12:88 | -17.88 |~ TRANSITION2 .| Y EP-DP-10 . 475505.8831 | 4858742.528 - - -42 -47:5 | LOWER SAND Y
| EP-12 4257371636 | 4859628.288 | -17.88 | -20:88 CLAY Y EP-DP-10._. 475505.8831 | 48 8-| 475 | -67.5 | TRANSITIONZ Y
EP-13 425883.3223 | 4859796.3568 | 3671 | 217 UPPER SAND Y EP-DP-10 | 425505.8831. 67:5 | -999 - “CLAY - Y
EP-13 425883:3223 | 4850796.358 | 2171 | -18:29 TRANSITION Y EP-DP-11 425231.0634...,-485 502 | -40:2 UPPER:SAND Y
EP-13 425883.322% | 4856796.358 | -18:29 | -28.09 | LOWER'SAND Y | EP-DP-11 . 495231.0634. |.4858760:661 | 40.2- 10.6- |- TRANSITION Y
EP-13 425883.3223 | 4859796.356 | -28.09 | -28.29 | TRANSITIONZ Y EP-DP-11. 4252310634 | 4858760.661 | 10.6 104 LLOWER SAND Y
EP-13 425883.3223 | 4859796.358 | -28.20 | -35.29 CLAY Y _ EP-DP-11 | 425231.0634 .|, 4858760 10:4 10.2 TRANSITION2 Y
EP-14.. | 425878.234, | 4859810.173 | 41.3 263 UPPER SAND Y EP-DP-11 425231 0634 . 4858760.661 10:2 -999 CLAY Y
EP-14 " 425878.234 | 4859810.173 | 263 -37 TRANSITION Y EP-DP-12 4 ‘ 4858807.037-| 32.7 il "UPPER SAND Y
EP-14 425878.234 | 4859810173 | 37 | -33.5 | LOWERAND Y ER-DP-12 -| 4858897.937 | 11 -35 TRANSITION:* | | Y’
EP-14 425878.234- | 48598790.173 | -335 | -337 | TRANSITION2 Y EP-DP-12 . 8221 | 4858897.937 | .35 -56 LOWER'SAND™” | |Y
EP-14 425878.234 | 4859810.173 | -33.7 | -40.7 ~ CLAY Y EP-DP-12 - | 495518.8221 |.4858897.937 | -56 67.5 |; TRANSITION2 Y
EP-15 " | 425926.6134 | 4859792.334 | 42i95 | 27.95 UPPERSAND N EP-DP-12 425518.8221 | 4858897.937 | -67.5 -999 CLAY ~ Y
EP-45" 425926.6134. | 4859792.334 | 27.95 | 27.05 [ TRANSITION N EP-DP-13 425543.4318 | 4858898.531 | 33.1 1 UPPER SAND Y
EP-15 425026:6134. | 48597921334 | -999° | -999 LOWER'SAND N EP-DP-13 425543.4318. | 4858898.531 11 -35 TRANSIHON ly
EP-15 4259266134 | 4859792:334 | 999 | -999 TRANSITION2 N EP-DP-13 4255434318 | 4858898.531 | -35 56 LOWER SAND Y
EP-16 425355.336' | 4850375:034 | 53.9 364° | UPPER SAND Y . EP-DP-13. 425543 431a, -4858898:531 | 56 -70 TRANSITION2 Y
EP-16 425355.336. | 4859375:034 | 364 243 TRANSITION Y EP-DP-13 4318 | 4858808.531 | -70 -86.9 CLAY Y
EP-16 425355.336- | 4859375084 | 243 241 | LOWER SAND Y . EP-DP-13 . 425543.4318 - -4858898:531 | -86.9—| -999 |-BEDROCKerTL | |Y
EP-16 425355.336 | 4859375.034 | 2441 23.9 TRANSITION2 Y EP-DP-14 4255?66875 -4858901.554 | 30.3 13 UPPER SAND Y
EP-16 425355 336" | 4850375.034 | 239 19" CLAY Y EP:DP-14' | 425576.6875 | 4858901.554-| 13 -49.8 TRANSITION ly
EP-17. [ | 4859240:800 | 67 38 - | . UPPER SAND N ' EP-DP-14. 25576.6875- | 4858901554 | _-999 4999 " | LOWERSAND | 1Y
EP-17 g | 4859440.899+ 38 23 TRANSITION N EP-DP-14 - 4858901 54 | 999 | -999 TRANSITION2 | 1Y
EP-17 425320.9057. | 4859440:899 | -999 999 | LOWER SAND N "EP-D ~4353901 554 -75 -84.7 " CLAY. Y
EP-17 425320.9057 | 4859440:899-| -999 -999- TRANSITIONZ .. N -485890; 1 847 999 | BEDROCKorTIL | |Y
EP-18 | 425335.5016 | 4850458.124,| 655 R Y .. | 4858966 665 | 467 43 UPPER:SAND™ | Iv
EP-18 ‘ 4253355016 .4859458.124°| 395 Y 4858960 665-1: 43 5. TRANSITION . Y
EP-18 | 425335.5016 | 4859458.124 | 26.9 Y EP-DP-15 +4858960:665. 5 -5 LOWER SAND Y
EP-18 425335:5016. | 4859458.124 | 267 Y EP-DP-15 . 4858960.665 5 35 TRANSITION2 Y
EP-18 425335.5016 |-4859458124- | 265 5. ; Y JEP: DP-15 4858960~665 -35 -999 CLAY: - Y
EP-19" | 425231.4609" “4859501 706 | 658 45.8 UPPER.SAND N ~47.1 34 UPPER/SAND Y
EP-19 | 425231.4699 | 4859501706 | 458 | 288 TRANSITION [. N . g 34 -4.8 TRANSITION Y
EP-19 425231.4699- | 4859501.706 | 28.8 218 | LOWER'SAND N EP-DP-16.. -4858672.887 | 4.8 5. | LOWER SAND zv
EP-19 425031.4699: | 4859501.706 | -999 -999 |. TRANSITIONZ, |. N EP-DP-16 .425238.0599- | 4858672:887 5 7 TRANSITION2 | 1Y
EP-20 495218.6827 .| 4859480.921 | 66.9 489 UPPER'SAND | N _ EP-DP-16 495238:0599-| 4858672.887 7 993 |~  CLAY Y
EP-20 | 425218.6827 ‘ 489" | 359 | TRANSITION N EP-DP-17- -425655.9333- . 485887/ 22 | 16 UPPERSAND | Y
EP-20 425218:6827 | 48 24| 359 224 LOWER SAND N EP:DP-17. .495655.9333- 16 73 TRANSITION Ty
EP-20 425218.6827 | 4859480.921 | -999° | -999 TRANSITIONZ N EP-DP-17 425655.9333 | 4858874. 497 7.3 75 LOWER SAND Y
EP-DP-1 425298.7988 | 4858047.992 | 447 35 | --UPPERSAND -| Y- EP-DP-17 | 475655.9333 | 4858874.497 [ 7.5 -8 TRANSITION2 Y
EP-DP-1 425298.7988 | 4858047.992 | 35 2 TRANSITION | Y | .. ER-DP-17 425655:9333 | 4858874.497 8 -40 CLAY Y
EP-DP-1 425298.7988 | 4858947.992 2 -10 LOWERSAND | Y EP-DP-17 425655.9333 | 4858874.497 | -40 999 | BEDROGCKorTILL | |Y
EP-DP-1 425298.7988 | 4858947.992 | -10 -37.5 | TRANSITIONZ Y EP-DP-18 ™ 425366.3796 | 4858682.952 | 19.5 17 UPPER SAND Y
EP-DP-1 425298.7988 | 4858947.992 | 375 | -999 CLAY Y EP-DP-18 425366.3796 | 4858682.952 17 -18 TRANSITION Y
[ S T R T S R S S S R S ~— ) [ [ O O 4o, 3
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.- Table A-1 Stratigraphic Contacts Used For Layer Interpolation » “\
ELEV_' ELEV_ T .. "ELEV_ | ELEV_
Label X . Y TOP | BASE UNIT USE Label X LY TOP_ | BASE UNIT USE
'EP-DP-18 ‘| 405366.3796 | 4858682.952 | -18 125 LOWER SAND Y EW-02 425684.8322 | 4859307.714 |7 672 | 3752 | LOWERSAND [] v -
EP-DP-18 475366.3796 | 4858682.952 | 25 335 | TRANSITIONZ2 Y . EW-02 425684.8322 |- 4859307.714 | -37.52 | 37:72 | TRANSITION2 Y
EP-DP-18 425366.3796 | 4658682.952 | -33.5 -999 " CLAY .Y EW-02 -425684.8322 | 4859307.714 -37.72 | -78.72 JCAY - [T Y
EP-DP-2 ‘425423.8174 | 48580930.979'| 38.2 -5 UPPER SAND Y EW-02A . - | 425785.8941 |-4859248.023 | 25.27 | .13.27 | “UPPER SAND Y
EP-DP-2 4254235174 .| 4858930979 | 5 31 | TRANSITION .| Y | -EW-02A, 425785.8941 | 4859248.093 | 13:27 -| 2223 | TRANSITION Y
EP-DP-2 425423:8174 | '4858930:979 .| -31 43 LOWER SAND. Y EW-02A 425785.8941 | 4850248:023 | -22.23 | -39:03' | LOWER SAND Y
EP-DP-2 425423.8174 | 4858930:979 | 43 55 TRANSITION2 | .Y EW-02A- -425785.8941 .| 4850248.023 | -39.03 | -39.23 | TRANSITIONZ Y
EP-DP-2 425423.8174 | 4858930.979 | -55° -999 " CLAY Y. EW-02A 425785.8041 |-4850248.028 | -39:23 |--97:23 CLAY Y
EP-DP-3 425377.3517 | 4858880.208 | 4064 [ &5 _UPPER SAND Y EW-03 425592.5475 | 4850437.706 | 4565 | 30.65 | UPPER-SAND Y
EP-DP-3 425377:3517 | 4858880.208 | 8.5 9 TRANSITION Y EW-03 | 425592.5475 | 4850437.706 | 3065 | 715 TRANSITION Y
EP-DP-3 425377.3517 | 4858880.208 -9 24 LOWERSAND . |.. Y | EW-03 -495592.5475 | 4859437.706 | 7.15 | -19.15 | LOWER SAND Y
EP-DP-3 425377.3517 | 4858880.208 | -74 -33 TRANSITIONZ Y EW-03 425592.5475-| 4859437.706" | -19:15 | -19.35 | TRANSITION2 |1 Y
EP-DP-3 4253773517 | 4858880.208 | -33 -999 " CLAY Y 1 Ew-03 425592.5475 | 4850437.706 | -19.35 | -62.35 CLAY Y
EP-DP4 425432.6513 | 4858848897 | 36.2 122 "UPPER SAND Y EW-04.- | 425775.0532 | 4850588.982 | 4277 | 2877 |- uPPERSAND || ¥
EP-DP-4 - "425432:6513 | 4858848.597 | 122 1.8 TRANSITION .| Y EW-04 425775.0532 | 4859588.982 | 28.77 | 277 TRANSITION Y
EP-DP-4 | 425432.6513 | 4858848'507 | -1.8 -15.8. | LOWER'SAND Y. EW-04 425776.0532 | 4859588.982 | 2.77 | 1503 | LOWER SAND Y
EP-DP-4 425432.6513 | 4858848597 | -158 | -51.8 | TRANSITION2 Y EW-04 425775.0532 | 4859588.982 | 15.03 { -15.23 |- TRANSITION2 Y
EP-DP4 425432.6513 | 4858848.507 | 518 | -999 - CLAY Y | Ew-04 425775.0532 | 4859588.982 | -15.23 | -22.23 CLAY Y
EP-DP-5 425370.6119"| 4858781.703 36 24.3 UPPER SAND. | .Y EW-05.. 425906.7581 | -4859802.823 | 41.42 | 2142° | UPPERSAND |1 Y
EP-DP-5 425370:6119 | 4858781.703 | 24.3 13 TRANSITION Y EW-05~ 425906.7581| 4859802.823 | 21.42 | :13.58 TRANSITION || Y
| EP-DP5 425370:6119 | ‘4858781.703 13 4 | LOWERSAND | .Y EW-05" 425906.7581 | 4859802:823 | -13.58 -| -43:38 | LOWER SAND Y
EP-DP-5 425370.6119 | 4858781.703 4 -15.7 TRANSITION2 Y .EW-05. 425906.7581 -| 4859802:823 | -43.38 | 43.58 | TRANSITIONZ Y
EP-DP-5 425370.6119 | 4858781.703 | -157 | -34.7 CLAY . . Y. EW-05 425006-7581 | 4859802.823 | 4358 | -60.58" CLAY Y
EP-DP-6 425446.3504 | 4858797.02 | 30 -58.7 UPPER SAND Y EV-06 | 4251756287 |-4850357.654 | 60.74 | 4074 |~ UPPER SAND Y
EP-DP-6 425446.3504 | -4858797:02 6 -20 TRANSITION | .Y EW-06 .425175.6287 | 4850357.654- | 40.74 | 1644~ | TRANSITION Y .
EP-DP-6 | 425446:3504 | 4858797.02 20 -25 LOWER SAND Y | EW-06 425175.6287 | 4859357:654 | 16.14 | 1594 |° LOWER'SAND Y
EP-DP-6' "425446.3504 | 4858797.02 25 -58 TRANSITION2 Y EW-06 425175.6287 | 4859357654 | 1594 | 1574 | TRANSITION2 Y
EP-DP-6 425446:3504 | 4858797.02 -58 -999 ‘CLAY . LY EW-06. .425175.6287 | 4859357-654 | 1574 | 874 CLAY . Y
EP-DP-7 425392.0748 | 485871775 22.2 i UPPERSAND T Y _ | EW-07 425328.4824- | 4850349.762 | 5443 | 4443 UPPERSAND |T Y
EP-DP-7 425302.0748 | 485871775 T 22 TRANSITION i _EW-07 425328.4824 | 4859349.762 | 44.13 | 24.53 TRANSITION || v
EP-DP-7 475392.0748 | 485871775 | =22 26 LOWER SAND Y EW-07 4253284824 | 4859349.762 | 2453 | 24:33- | LOWERSAND || Y
EP-DP-7 425392.0748 | “4858717:75 26 41 TRANSITION2 _| . Y EW-07 4253284824 | 4850349.762 | 2433 | 2443 | TRANSmONZ ] Y -
EP-DP-7 425392.0748 | "4858717.75 41 -999 " CLAY Y EW-07 425328.4824 -| 4850340.762 | 2413 | 1043 | cLay Y
EP-DP-9 425456.9038 | 4858722.692 | 18.3 11 'UPPER SAND Y MW-101 425050.2226 | 4859541.023 | 51.6 20:1- UPPER SAND Y
EP-DP-9 425456.9038 | 4858722:692 11 51 TRANSITION Y MW-101 425050.2226 | 4859541.023-| 20:1 “ TRANSITION || Y
" EP-DP-9 475456.0038 | 4858722.692 | -51 -55 LOWER SAND Y MW-101 425050.2226 | 4859544:023 | - 14 138 LOWER SAND Y
EP-DP-9 " 425456.0038 | 4858722.692 | -55 62 TRANSITIONZ Y MW-101 | 425050.2926 | 4859541.023 | 138 | - 136 TRANSITION2 Y
EP-DP-9 4858722692 | 62 -999 Seay Y MW-101>. 425050.2226 | 4859541.023 | 13.6 46 - cLAY Y
EW-01 | 4850022.025 | 2723 | 1223 | UPPER SAND Y MW-102" | 425098.3853 | 4859320.358 | 24.1 18.5- | UPPER SAND Y
EW-01 425587.726 | 4850022.025 | 1223 | 42.77 | TRANSITION Y MW-102 425098.3853 | 4859320.358 | 185 16.5 TRANSITION Y
EW-01 425587.726 | 4859022.025 | -42.77 | -57.77 | -LOWER SAND Y - MW-102 -| 425098.3853 | 4859320.358 | 16.5 16.3 LOWER SAND Y
EW-01 425587.726 | 4859022.025 | -57.77 | -62.77 | TRANSITION2 | Y MW-102 425098.3853 | 4859320.358 | 16.3 16.1 TRANSITION2 Y
- 102 . . . .
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EW-02 425684.8522 | 4859307.714 | 33.28 | 2328 | UPPER SAND Y MW-103 425109.9936 | 4859142.793 | 33.2 28.6 TRANSITION Y
EW-02 425684.8322 | 4859307.714 | 23.28 | -6.72 TRANSITION Y




Table A-1 Stratigraphic Contacts Used For Layer Interpolation

- ELEV_ | ELEV_ ‘

Label . X .Y TOP_ | BASE UNIT USE
MW-103 425109.99%6 | 4859142793 | 285 284 LOWER SAND Y
MW-103 425109.9936 | 4859142793 | 284 282 TRANSITIONZ Y
MW-103 425109.0036 | 4959142.793 | 282 172 GLAY Y
MW-104 455237.4844 | 4859087.661 .| 19.1 19 UPPER SAND Y
MW-104 425237.4844 | 4859087.661 | -1.9 999 TRANSITION Y
MW-104 425237.4844 || 4859087.661 | -999 -999 LOWER SAND Y
MW-104- | 4252374844 | 4859087:661 | -999 999. | TRANSITION2 Y
MW-105A 425501.9935 | 4859056.947 | 20.9 6.9 UPPERSAND | Y
MW-105A 425501.9935 | 4859056:947 | 69 -999 TRANSITION Y
MW-105A 425501.9935 | 4859056.947 | 999 | -999 | LOWERSAND | Y .
MW-105A | 425501.9935 | 4859056:947 | -999 -999 TRANSITIONZ .| Y.
MW-1058 '425503.4392 | 4850058:567 | 21.1 7.1 UPPER SAND N
MW-1058 425503.4392 | 4859058:567 | 7.1 1.1 TRANSITION N
MW-1058 425503.4392 | 4859058.567 | -999 -999 LOWERSAND. | N

" MW-105B 425503:4392 | 4859058.567 | -999 -999 TRANSITION2 N
MW-106 425578.9179 | 4859382.567 | 477 273 UPPER SAND N
MW-106 425578.9179 | 4859382.567 | 27.3 11.1 TRANSITION |. N
MW-106 425578.9179 | 4859382.567 | 11 10.9 LOWERSAND | N
MW-106 | 425578.9179 | 4859382.567 | 109 10.7 TRANSITION2 N
MW-106 425578:9179 |, 4850382.567 | 107 | -17.7 CLAY N
MW-1104 425610.1255 | 4859856.833 | 57.6 26.2 UPPER.SAND Y
MW-1104 425610.1255 | 4859856.833 | 262 26 TRANSITION Y
MW-1104 425610.1255 | 4859856.833 | 26 25.8 LOWER SAND Y .
MW-1104 495610.1255 | 48598561833 | 25.8 25:6 TRANSITION2 Y.
MW-1104 | 425610:1255 |. 4859856:833 | 25.6 5.6 . CLAY Y
MW:1301 425398.0526 | 4859834:306 | 59 39 UPPER SAND N
MW-1301 425398.0526" | 4859834.306 | -999 999 | TRANSITION N
MW-1301 425398.0526 | 4859834.306 | -999 999 | LOWERSAND [. N
" MW-1301 425398.0526 | 4859834:306 | -999 -999 TRANSITION2 N
MW-1302 42548613724 | 4859755194 | 61.6 36:6 UPPER'SAND [.. N
MW-1302 475486.3724 | 4859755:194 | -999 -999 TRANSITION. .| N
MW-1302 . 425486:3724- | 4859755.194 | -990 -999 LOWERSAND . | . N.
MW-1302 435486.3724" | 4859755194 | 999 | 909 | TRamSmiOoNz [ N_.
MW-1303 425445:4643 | 4859770.702 | 596 196 |  UPPER'SAND..[ N
MW-1303 425445.4643 | 4859770.702 | -999 -999 TRANSITION [.. .N
MW-1303 4254454643 | 4859770702 | -999 -999 LOWER SAND N
MW-1303 425445.4643 | 4859770.702 | -999 | -990° | TRANSITION2 N
MW-201 425200.0448 | 4859521.432' | 577 267 UPPER SAND N
MW-204 4252000448 | 4859521432 | -999 999 TRANSITION N
MW-201 " 425200.0448 | 4859521.432 | -999 999 LOWER SAND N
MW-201 . | 425200.0448 | 4859521432 | 999 |- -999 TRANSITION2 N
MW-202A 425139.1147 | 4859317.778 | 506 426 UPPER SAND Y
MW-202A 4251391147 | 4859317.778 | 426 23 TRANSITION Y
MW-202A 425139.1147 | 4859317.778 | 23 22.8 LOWER SAND Y
MW-202A 425139.1147 | 4859317.778 22.8 226 TRANSITION2 Y
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ELEV_ | ELEV_ :
Label X vy - | ToP” | BASE UNIT USE
MW-2024. “425136.1147 |. 4859317.778 | 226 20:6 CLAY Y
MW-202B 425132.6006 |-4859314.876 | 51.4 434 UPPER SAND Y
MW-2028.. 425132.6006 |-4859314.876-| 434 23.8 TRANSITION Y
MW-202B .425132.6006 | 4859314.876 | 23.8 236 | “LOWER SAND Y
MW-202B 425132.6006 | 4859314:876 | 236 234 TRANSITION2 Y
MW-202B 425132.6006 | 4859314:876 | 234 14.4 "__CLAY v
MW-203 ..425201.714 | 4859237.8 50.5 14.5 UPPERSAND |1 Y
MW-203. . 425201714 | 4859237.8 14.5 -999 TRANSITION | Iy
| NIW-203 . 425201714 | 48592378 -999 999. | LOWERSAND || Y
MW-203 425201.714- | 4859237.8. | -999 999 TRANSITION2 Y
MW-204 425326.2078-| 4859430.228 | 486 | 66 UPPERSAND || N
MW-204 425326.2978 | 4859130.228 | -999. -999 TRANSITION N
MW-204 ..425326.2978 | 4859130.228 | -999 -999 LOWER SAND N
MW-204 425326.2978 | 4859130.228 |- -999 999 |~ TRANSITION2 | "N
MIN-205 475450.8603| 4859076.687 | 44 13.5 UPPER'SAND | 1Y
MW-205 . 425459.8603 | 4859076.687 | 13.5 -38.8 TRANSITION ' | | Y
MW-205 4254598603 | 4859076:687 | -38.8 40 LOWER SAND Y
MW-205 425450.8603 | 4859076687 | -40 . | -55- | TRANSITIONZ | | Y
MW-205 425459.8603 | 4859076.687 [ -55 96 CLAY [y
MW-206A 425518.5398 | 4859200.346 | 405 0:6 UPPER'SAND Y
. MW-206A 4255185398 | 4850200346 | 0.6 294 TRANSITION Y
MW-206A 425518.5398 | 4859200.346 | -204 | -3¢2 | LOWERSAND | {Y
. MW-206A | 4255185308 | 4859200346 | 342 | -344 | TRANSITION2 | | Y
MW-206A 425518.5398 | 4859200.346 | -34.4 |- -79.4 CLAY . 'y
MW-206B | 425573.6414 |-4859200.778 | 40.5. 85 | UPPER SAND N
MW-2068 | 495523.6414 | 4859200.778 | -999° | -999 TRANSITION N
MW-206B 475523:6414 | 4859200778 -999 999 | L'OWER SAND N
MW-206B 4255236414 -4850200.778 | -999 | -999 | TRANSITION2 N
MW-207A : 425650.1256-| 4859221.666 | 21.6° | 15.1 UPPER SAND Y
MW-207A +425650.1256 | -4859221:666 |~ 15.1 234 TRANSITION Y
425650.1256 |-4859221.666 | 234 | -484 LOWER'SAND Y

| 425650.1256 | 4859221:666 | -48.4 | -55.4. | TRANSITIONZ Y

| 425650.1256 | 4859221666 [ -55.4.~| -999, CLAY -y

MW-207B 425650.4168-| 4859215196 | 21.1 15:1- UPPERSAND | |N
MW-207B - 425650.4168 | 4859215:196 | -15:1 -999 “TRANSITION | | N
NW-207B 425650.4168 |-4859215.196 | -9909 | -909 - | LOWERSAND | IN
MW-2078 - 425650.4168 | 4859215.196 | :999.-| -999 | TRANSITION2 | [N
MW-208 425501.8395;| 4859406.078 | 474 | 326 UPPERSAND | 1Y~
MW-208 | 405501.8395 | 4859406.078 | 326~ | 324 TRANSITION | Y
MW-208 425591.8395 |. 4859406.078 | 324. | 426 | LOWER SAND Y
MW-208 425591.8395 | 4859406.078 | -42.6 | -57.6 | TRANSITION2 Y
| MW-208 - 425591.8395 | 4859406.078 | 57.6 | -999 CLAY Y
MW-209 425522.325 | 4850448777 | 52.9 38.2 UPPER SAND Y
MW-209 425522.325 | 4859448777 | 38.2 38 TRANSITION ly
MW-209 425522.325 4859448.777 38 -999 LOWER SAND ‘ Y

|
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Table A-1 Stratlgraplnc Contacts Used For Layer Interpolatmn ‘\
. |
"] ELEV_ ELEV - = T ELEV_ | ELEV_
Label X . v TOP_ | BASE INIT USE Label” X Y TOP_ | BASE UNIT .- USE
MW-209 '425522.325 | 4859448.777 | -909 999 TRANSITION2 Y NW-215 ~ | 425149.6355..| 4859367.975 .| 44.1 20.5 TRANSITION Y
MW-210A 425353.8588 | 4859324.976 | 368 42 | "UPPER'SAND Y | MW:215 425149.6355 | 4859367.975 |- 20.5 20.3 |~ LOWER SAND Y
MW-210A - 425353 8588 | 4850324.976 | 4.2 -16.3 TRANSITION Y MW-215 | 425149.6355. | 4859367.975 | 20.3 201 TRANSITIONZ {1 Y
MW-210A 8588 | 4859324.976 | -16:3 | -165 | LOWER'SAND Y MW-215 . 425749.6355 | 4859367.975 | 20.1 1244 _CLAY - Y
MW-210A 38588 | 4859324.976 | 165 | <167 | TRANSmONZ | ¥ ["iw-ziea . 435317.9603 | 4850430:86 | -525 | 35.04 CAP" Y
MW=210A 4253538588 | 4850324.976 | -167 | -362 CEAY 1y | 425317.9603-| 4850430.86 | 35.04 | 34.04 | UPPER SAND Y
MW-210A ~ ~ 425353.8588 | 4859324.976 | -362 | 999 | BEDROCKerTiLL | Y ‘ 425317.9603.| 4850430.86 | 34.04 | 199 TRANSITION: || Y
MW-2108 425360.5667 | 4859330.385 | 358 | 1868 | - CAP N Twiws216A | 425317.9603 | 4859430.86 | .19.9 19.7 LOWER SAND Y
MW-210B "| 425360.5667 | 4859330.385 | 18.68 10:8 UPPER SAND N Miv-216A. .| 425317.9603 | 4859430.86 | 9.7 -19:5 TRANSITION2 Y
MW-2108 425360.5667 | 4859330:385 | -999 993 | - TRANSITION N _ MW-216A | 4253179603 | 4859430.86 | - 19.5 -999 CLAY Y
MW-2108 425360.5667 | 4859330:385 | -999 999 '| LOWER SAND N _ MW-2168 425336.9319 | -4859447.334 | 522 | - 382 UPPER SAND N
" MW-210B 425360.5667 | 4859330.385 | -999 -999 TRANSIFION2 N MW-216B. . . | 425336.9319 | 4859447.334 | 38.2 -999 TRANSITION N
MW-210R" | 4252503426 | 4859329478 | 524 | 411 WUPPER SAND Y MW-2168 . . 425336.9319 | 4859447.334 | --900 -999 LOWER SAND N
MW-210R 4952503426 | 4859320478 | 414 17:5 TRANSITION Y | _MW-216B . 425336.9319. | 4850447.334. -999 999 |- TRANSITION2 N
MW-210R | 425250.3426 | 4859320.478 | -999 -999 LOWER SAND Y MW-217A.. 425245:8539 | 4859345.973 53- | 47.26 CAP Y
TMW-210R 425250.3426 | 4859320478 | -@99 -999 TRANSHTON2 Y MW-217A 495245 8530 .| 4859345.973 | 47.26 |- 37.26 UPPERSAND - || Y
MW-210R | 425750.3426 | -4859329:478 | 17.1 414 © CLAY - Y 'M\“N-21\7A 425245.8539 |-4859345.973 | 37.26 -| 566 TRANSITION, [ Y -
MW-210R 425250.3426 | "4859329478 | -41.4 55.9 | BEDROCKofTILL Y 3 | 425245.8539 | 4859345973 -009 -999 LOWER SAND Y
MW-211A 425277.7452 | 4859539.983 | 586 54:02 . CAP Y \ 425245.8539..| 4859345.973 | -999 -999 TRANSITION2 - Y
MW-211A 425277.7%52 | 4859539.983 | 54.02 | 20.02 UPPER SAND Y | MW217A 425245 8539.-| 4859345.973 | -5:26- | 326 ~cay - |y
MW-211A 425277.7452 | 4859539.983 | 29.02 | 28102 TRANSITION Y MW-217B 4252484479 | 4859346.971 | 53.2 48.4 CAP | v
MW-211A 425377 7452 4850530.983 | 28.02 | 27.52 | LOWER SAND Y 425248.4479. | 4859346.971 -| - 48.4 38:4 UPPERSAND || Y
MW-211A 52 | 4859539.983 | 2752 | -10:98 . TRANSITI@Nz Y MWw2,1_7.B .425248.4479 |.4859346.971 | 38.4 -999 TRANSITION Y
MW-211A | 4859539.983 | -10:98 | -7428 ~ CRAY” Y ~ 4252484479 | 4859346.971 | --999 -| - 999 | LOWER SAND Y
MW-211A 425577.7452 | 4859539.983 | -71.28 | -81.28 | BEDROGKorTILL | Y . | 4252484479 | 4859346.971 | -009 999 | -~ TRANSITION2 Y
MW-211B | 425284, 77754“‘ 4850536:21 | 588 | 5442 GAP*" N MW-218 _ 425199.4078 | 4859239.792 | 51 15 - | UPPER SAND Y
MW-211B 4252847774 4859536:21 | 54.12 | 29412 | uPPERSAND N N2 _425199.4078 |-4859230.792 | 15 0.4 TRANSITION Y
MW-2118 ' 953621 | 29.12 [ -999 | TRANSITION N IW-21 |.425199.4078 |.4859230.702 | 04- | 02 LOWER SAND ([ Y-
MW-211B 4859536.21 | -999 999 LOWER SAND N MW-218 4251994078 |.4859239.792 | 0.2 0 TRANSITIONZ [t Y
MW-211B" 485953621 | -999 | -go9 TRANSITION?2 N MW-218 | 425199.4078.|.4859239.792 | 0 -24 cctay . | vy
MW-212 17| 4859098.986 | 48.1 36:1 UPPER SAND Y MW-219 425328.5304 | 4859129.007 | 486 5.6 UPPERSAND [} v
“MW-242 425089.9251 | 4859098.986 | 36.1 325 TRANSITION Y MW-219 _.. | 4253285394 | 4859129.097 5.6 -31 TRANSITION Y
MW-212 425089.9251 | 4859098.986 | 32.5 323 | LOWER SAND Y MW-219 425328.5394 | 4859129.007.| 31 -| -31:2 LOWERSAND || Y
MW-212 425080.0251 | 4859098.986 | 323 | 321 | TRANSIHON2 | Y MW-219 425328.5304 |.4850129.007 | 312 | -314 | TRANSITION2 || Y
MW-212 425089.9251 | 4850098.986 | 32.1 CEAY Y MW-219 425328.5394 |.4859129.007 | -31.4 -33.4 CLAY Y
Mw-213 425189.5146 | 4850157.337 | 254 UPPER'SAND | Y MW-220" | 4253503477 | 4859324297 | 365 | 2876 CAP I N
MW-213 425189.5146 | 4859157337 | 104 : TRANSITION- Y MW-220 425359.3472 | 4859324.207 | 28 76 | 876 UPPER SAND: N
MW-213 425189.5146 | 4859157.337 | -1.2 -14 LOWER SAND Y MW-220 425350.3475.| 4859324.297 | 8.76 | -999 TRANSITION N
“MW-213 425189.5446 | 4859457.337 | =12 | -16 | TRANSITION2 Y MW-220" 425350.3472 | 4859324.207 | -999- | .-909 | LOWERSAND ! N-
MW-213 425189.5146 | 4859157.337 36 | ciAY Y MW-220 425359.3472 | 4859324.207 | 999 | ‘999 TRANSITION2 || N
- MW-214 425156.4301 | 4859417.943 47:9 .| . UPPER-SAND Yo MW-222- 425556.4905 | 4859486:692 ] "54.1 | ~ 4o UPPERSAND | ¥
MW-214 425156.4301 | 4859417.943 999 TRANSITION .| Y MW-222 4255564905 | 4859486.692 | 40 .38.8 TRANSITION Y
MW-214 425156.4301 | 4859417.943 -999 LOWERSAND | v MW-222 425556.4905 | 4859486.692 | 38.8 2.7 LOWER SAND Y
MW-214 425156.4301 | 4859417.943 -999 TRANSITIONZ Y MW-223° 425556.4905 | 4859486.692 | 2.7 2.9 TRANSITION2 Y
MW-215 425149.6355 | 4859367.975 44.1 UPPER SAND Y MW-222 425556.4905 | 4859486.602 | -2.9 44.9 cLAY - Y
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. Table A-1 Stratlgraphlc Contacts Used For Layer Interpolation

. ELEV_ | ELEV_ | - ELEV_ | ELEV_ =

Label X |l <y ~ | Top | BASE UNIT USE Label ) X ..l .Y | TOP | BASE UNIT USE
MW-223 "425568:6471 | 4859420276 | 51.4 362 | UPPER SAND Y 425277.2435 | 4859383.041 | 3757 | 3557 UPPER SAND Y
MW-223 425568.6471 | 4859436276 |7 362 36 “TRANSITION Y NW-232A 425277.2435 | 4859383.041 | 3557 | 105 TRANSITION Y
MW-223 4255686471 | 4859450276 | 36 | 999 | LOWERSAND Y MW-232A |.425277.9435. | 4859383.041 | -999 .| -gog LOWER SAND Y
MW-223 4255686471 | 4859499.276 | -999 | 999 TRANSITION2 Yy | MW-232A 425277.2435. |..4859383.041 | . 999 999 TRANSITION2 || ¥
MW-224 425584.3162 | 4859530.528 | 54.7 356 UPPER'SAND Y MW-232A | 425277.2435 | 4859383.041.| 10.1 -2.43 NUEL LY
MW-224 425584:3162 | 485 ¥ 35.6 354 TRANSITION Y MW-232B 425279.6042 .| 4859385.824 | 53.4. |- 41.1 UPPER SAND “N
MW-224 T 425584.3162 y 35.4 35.2 LOWER SAND Y MW-2328 425279.6042 | 4859385.824 | 41.1 33.1 |-~ TRANSITION N
MW-224 | 352 58 TRANSITION2 Y MW-2328 425275.6042. | 4850385.824.] -999 | -999 | LOWER sanD N
MW-224 | 4859530528 [ 5. 40.8 CLAY Y MW-2328 _.| 425279.6042 |.4859385.824 | -999 -999 TRANSITION2 N
MW-225A 4859289426 | 43 0 YUPPER SAND Y MW-233_ .| 4252047967 | 4859521.133 | 58.1 8.1 UPPERSAND | tY |
* MW-225A 4859289 426 | o 17 “TRANSITION Y MW-233__ . 425204.967 | 4859521.133 | 8.1 7:6 TRANSITION - | | v
| MW-225A" 41| 485 A7) a7 LOWER SAND Y MW-233 v 425204967 4859531.133 |- 7.6 7.1 LOWERSAND || Y-
MW-225A 425546.0411 37" 999 TRANSITION2 Y MW-233 | 425204.967 4859521 133 71 -21.9 “TRANSITION2 Y
MW-225B '425545.5809 | 485 -999 999 UPPER SAND N MW-233 A25204.967 | 4859521.133 | -21.9 -999 " CLAY Y
MW-225B 425545.5899 | 4 433 | 13 TRANSITION N \W-234 ..425237.151 | 485938933 | 520 |- 329 UPPER SAND Y
MW-2258 4255455809 | 4850: | 999 | -999" | LOWER'SAND N 425237.451. | 4859389.33 | 329 13.3 TRANSITION Y
MW-225B | 425545.5899 | 4359235'1"12 999 999 | TRANSITIONZ | N .425237.151 | 4859389.33 | -999--|- -999 | LOWERSAND || Y
MW-229A ~ 4955005443 | 4858976 833 306 14 UPPER SAND Y 425237.151 | 4859389.33 | -999 999 |- TRANSITION2 | 1Y
MW-220A 425590.5443 | 48 4.4 20 [ TRANSITION Y 425237.151...| 4859389.33 12.9 -999 CLAY Y
MW-229A 425590.5443 i -20 45- LOWER SAND Y .. 495265.341. .| 4859191.527 | 49.1 7.1 YUPPER SAND N
MW-229A | 425590.5443 | 4858976833 | 45 60.4 TRANSITION2 Y 425265.341 | 4859191.527 | -999 -999 TRANSITION IN
~MW-229A 425590:5443 |- 4858976.833 | 604 | 999 | * °: CLAY Y 425265341 | 4859191.597 | -999 | -999 LOWERSAND | | N
MW-2298 425592.9731° '4*858927‘."186 30.3 0.3 UPPER SAND N 425265.341 | 4859191527 | -999 999 | TRANSITION2 N
MW:2298 " 425592.9731 ' -999 -999 TRANSHTION N 425806.7041. | 4860108.277 | 48.8 30 UPPER SAND Y
MW-2298 999 | -0999 LOWER SAND N .425806.7041 | 4860108.277 30 28.8 “TRANSITION Y
MW-229B -999 999 TRANSITION? N MW302 425806 7041 4860108.277 | 28.8 2.2 LOWERSAND |1 Y
MW-230A 337 137 YPPER-SAND Y MW:302" 4860108.277 | 2.2 TRANSITIONZ | | Y
MW-230A 13.7 16" TRANSITION Y | Mw:302." 4860108.277 | 6.2 CLAY Y
MW-230A 16 56 LOWER SAND Y 426081 5322 -48600966 42 UPPER SAND Y
MW-230A 485887 {009 | -56. | 67.3 | TRANSIIONZ Y | 426081.5322.] 4860096.6 .20 TRANSITION Y
MW-230A 4858878 009 3 | -9990 “.CLaYy - Y 426081.5322 | 4860096.6 10 LOWER SAND Y
KW-2308 13.6 UPPER SAND N ' 426081.5322..}. 48600966, | -20.8 TRANSITIONZ * | [y
MW-2308 3 -264 | TRANSITION N 4260815322 |.-4860096.6 | -30 ctay . ||y
MW230B -999 -099" |. LOWER SAND N 426081.5329 .4860006.6 -999 UPPERSAND | | N
MW-230B 999" | -999 |. TRANSITION2 N |.426081:5322 | 4850096 .6 -999 TRANSITION N .
MW-231A 2 85 425> 275 UPPERSAND Y . 4260815392 | 4860096.6 -8 LOWER SAND N
MW-237A © 425352.2784. | 485 275 | 75 | TRANSITION Y . 426081.5322.| 48600966 | -29 TRANSITION2 | | N
MW-231A° 425359 2784, 75 | -145 | LOWERSAND Y | 426074.5359.| 4859908.635 | 39.9 UPPER SAND Y
MW-231A ° | 425359.2784 | 145 | 225 | TRANSITION2 Y | 426074.5359 |.4859908.635 | 10.9 TRANSITION Y
MW:-231A 425353:2784 | 4858869\336 225 | -205° " CiAY ¥ 426074.5359 | 4859908.635 2 LOWERSAND | |Y
MW-231B '425350.4235 |.4858868.063, | 42:2 272 .~ UPPER SAND- N- 426074.5359 | 4859908.635 | -12 253 | TRANSITION2 | | Y
MW-2318 425350.4235 | 4858868.063 | 27.2 6.2 TRANS|TION N 426074.5359 | 4859908.635 | -253 | -47.3 CLAY Y
MW-231B 425350.4235 | 4858868.063 | -999 999 | LOWERSAND | N 425780.4205 | 4859797.3 49.3 5.7 UPPER SAND N
MW-2318 425350.4235 | 4858868.063 | -999 -999 TRANSITION2 N 425780.4205 | 4859797.3 -999 999 TRANSITION N
MW-232A 4252772435 | 4859383.041 | 534 | 3757 CAP Y 475780.4205 | 4859797.3 -999 -999 LOWER SAND N
T O o o o o o ) [ o 1 3 S J[—; S




- - = - — e - T 1 ,’_ﬁ‘, [“T‘ T _T \ C\M—l ! ] i | l It j ! } j ]
N , Table A-1 Stratigraphic Contacts Used For Layer Interpolation
ELEV_ | -ELEV_ o ) ELEV_ | ELEV_
Label - X Y TOP_ | BASE UNIT USE Label e X Y TOP~ | BASE UNIT USE
MW-306 425780.4205 | “4859797.3 | -999 999 TRANSITION2 N 1 mw-314A - 425409 2933 4858737.767 | - 24.3 33 UPPER SAND N
MW-307 425478.5946 | 4859644.833 | 59.8 | 368 |  UPPERSARND Y | MW-314A | 425409:2933 | 4858737.767 | 33 85.2 TRANSITION N
MW-307 425478.5946 | 4859644.833 | 368 36.3 TRANSITION.. | Y. MW-314A 425400.2033 | 4858737.767 -999 |~ -999 LOWERSAND || N
MW-307 | 425478.5046 | 4859644.833 | 363 36 LOWERSAND Y. MW-314A 5409.2933 | 4858737.767 | -999 999 TRANSITION? N
MW-307 | 425478:5046 | 4850644.833 | 36 | .27.8 | .TRANSITION2 Y MW-314B || -425407:8016{~4858735:582 | 23.9 2.9 | “"UPPER SAND N
MW-307 425478.5046 | 4850644.833 | 278 | 18 |. . CLAY .Y MW-314B | 4254078016 | 4858735582 | - 2.9” |° -38.1 | TRANSITION N
MW-308 425858.1349 | 4859597511 | 34.9 249 | UPPER SAND N. MW-314B 425407.8016 | 4858735:582 | 009" [ -g00 LOWER SAND N
MW-308 425858.1349 | 4859597.511 | 249 56 | .. TRANSITION .|..N MW-314B ~|-425407.8016- | 4858735:582 | -999 2099 TRANSITIONZ ‘[ ' N
MW-308 425856.1349 | 4859597511 | -999 | 999 | COWERSAND N - MW-315A -425539.4131 | 4858747.626 | 20.6 126 UPPER SAND N
MW-308 425858.1349 | 4859597.511 | -899 | -999 _{ TRANSITIONZ N . 1 Mw-315A 425539.4131 | 4856747626 | 12.6 | 564 TRANSITION N
MW-308 425858.1349 |.4859597.511 | 56 999 | BEDROCKorTUL |. N MW-315A 425539 4131 | 4858747:626~| ~:999 | -999 COWERSAND || N
MW-309A 425985.3048 | 4859542.554 | 19.8 58 | UPPERSAND Y MW-315A - : 4858747.626 [ =999~ [ -999 | TRANSITION2 N
MW-309A 425985.3948 | 4859542.554 | 5.8 7.8 TRANSITION. .| Y. MW-3158" 425541.0746 |-4858749.176 | 20.5 12:5 UPPER SAND N
MW-309A 425085.3948 | 4859542.554 | 7.8 8 LOWER.SAND Y. . MW-3158 425541.2746 | 4858749176 | 125 46 TRANSITION N
‘MW-309A 425985.3048 | 4859542.554 8 8.2 |  TRANSITION2 Y. MW-3158 4255412746 | 4858749.176 | -099 999 | LOWER SAND N
MW-309A 425985.3948 | 4859542554 | 82 | -237 CLAY .. | Y . MW-315B - | 425541.2746 | 4858749.176 | -999 | 999 | TRANSITION2 N
| MW-309A 425085.3048 | 4859542554 | -23.7_| -999 | BEDROCKorTILL | .Y . MW-316A 426007.6381 | -4858884:4- | 51.1 447 [ UPPERSAND || v
MW-3098 425986.2131 | 4859544.012 | 19.4 5.8 UPPER SAND .. Y - MW-316A 4260076381 | 4858884.4 447 445 [~ TRANSITION | v
MW-309B 4250862131 | 2859544.012 | 5.8 8.2 ISIT Y MW-316A |- 426007.6381 | 48588844 | 445 143 LOWERSAND [ v
MW-3098 425986.2131 | 4859544.012 | 8.2 -84 Y MW-316A - - 426007.6381 | 48588844 | 443 441 TRANSITION2 Y
MW-3098 425986.2131 | 4850544.012 | -84 86 | TRANSITIONZ.. | Y MW-316A- - 426007:6381 | 4858884.4 44.1 15.4 .oay |l v
WW-3008 425986.2131 | 4859544.012 | 8.6 256 ‘cLAY Y MIN-316A - 426007.6381 4858884.4 15.1 | -999 | BEDROCKorTILL|| Y
_MW-3098 425086.2131 | 4859544.012 | -256 | -999 _| BEDROGKorTILL | Y Mw-316B 426008:8112-|-4858880:309 | -999 999 | ~ UPPER SAND N
MW-310 425483564 | 4859247.801 | 50.3 31.3 UﬁﬁERSRND Y. . MW-316B 426@03 8112-| 4858880:309 [~-51.9 449 | TTRANSITION N
MW:310 425483564 | 4859247.801 | 313 | 213 | TRANSS Y MW-316B 426008 8112 | 4858880.309 | -999 999" | ~ LOWER SAND N
MW-3410 425483.564 | 4859247.801 | 107 | 307 _ LOWERSAND Y MW-316B 4858880.309 | -999 -999 TRANSITION2 N
MW-310 425183564 | 4850247801 | 215 | 217 | TRANSITION2 ] v MW-316B -426008:8112 | 4858880.300 | 449 | 159 CLAY N
| MW-310 475483564 | 4859247.801 | 217 | 667 . CLAY. Y . Mw-3T6B -436008:8112 |~4858880:309 | 159 | -909 | BEDROCKerTEL || N
MW-311 425709.5546 | 4859246.977 | (236 126 | UPPERSAND | . Y MW-317A 426175.8746 |-4850042:712 | 677 | 627 UPPERSAND | Y
MW:311 425799.5546 | 4859246.977 | 126 | 279 TRANSITION Y . MW-317A 4261798746 | 4850042712 | 627 625 | "~ TRansTION I ¥
MW-311 425799.5546 | 4859246.977 | -279 | -332 | | Y MW-317A 426172.8746 | 4859042712 | 625 62:3 LOWERSAND [| Y~
MW=311 425799.5546 | 4859246.977 | -332 | -334 TRANSITION2 Y MW-317A 3 | 4859042712 62.3 62.1 TRANSITIONZ [I v
MW-311 475799.5546 | 4859746.977 | 334 | -999 “CEAY Y MW-317A 2.8746 4850042742 | 624 |- 619 T v CiAY. .- || Y
MW-312 425969.2104 | 4859325975 | 335 215 UPPERSAND |. Y MW-317A.. 496173.8746.] 4859042712 | 61.9 -999 | BEDROGKorTIEL || Y
MW-312 425060.2104 | 4850395975 | 21.5 | 49 | TRANSITION Y MW-317B . 426173.0745°| 4850044423 | €7.5 | 635 |- UPPERSAND || N
MwW-312 425969.2104 | 4859325.975 | 14.9 14.7 LOWER SAND Y MW-317B . 4859044 423 | -999 --| -999 TRANSITION || N
MW-312° 425969.2104 | 4859325.975 | 147 | 145 TRANSITIONZ Y MW-317B 426173, 0745 | 4859044:423- | -999 999 | LOWERSAND || N
MW-312 425969.2104 4859325.975 | 14%. 345 ‘CLAY- Y MW-3178 426173.0745- | 4859044423 | 099 | -ggo TRANSITION2 [I° N
MW-312 425969.2104 | 4859325.975 | 345 | -999 | BEDROCKorTIL | Y MW-317B | 426173.0745-|-4850044.493 | 635 | <000 | BEDROCKorTILL |F N
MW-313 4258142229 | 4858996.652 | 185 45 UPPER SAND Y MW-318 425599.703 | 4858781.405 | 1.1 1.1 UPPERSAND || N
MW-313 . 4258142229 | 4858096652 | 45 | -36.4 TRANSITION - | Y MW-318 425599.703 | 4858781.405 | 1.1 0.9 TRANSITION || N
MW-313 425814.2229 | 4858996.652 | -36.1 | -36.3 | LOWER SAND Y MW-318 425599.703 - | 4853781.405 | -999 999 | LOWER SAND N
MW-313 425814.2229 | 4858996.652 | -36.3 | -365 | TRANSITION2 Y MW-318 425599.703 | 4858781.405 | -999 999 TRANSITION2 N
MW-313 425814.2229 | 4858006.652 | 365 | -79.5 CLAY Y MW-319 425660.3243 | 4859316.798 | 37 30 UPPER SAND Y
MW-313 425814.2229 | 4858996.652 | -79.5 | -999 | BEDROCKorTILL | Y MW-319 425660.3243 | 4859316.798 | 30 2 TRANSITION Y

\




Table A-1 Stratigraphic Contacts Used;For'-LayerIntefpol:aﬁ‘on

ELEV_ | ELEV_ . . ELEV_ | ELEV_ »
Label X . Y TOP_ | BASE UNIT USE _Label . X Y . TOP—| BASE | UNIT USE’
MW-319 425660.3243 | 4859316.798 2 33 LOWER SAND Y _MW-402 425483.5623 | 4859835.773 | 39.7 |- -999 TRANSITION Y
MW-319 425660.3243 | 4859316.798 | -33 35 TRANSITIONZ Y. MW-402"  _-  |.425483.5623-| 4859835 773 |- -999 |--999 |° LOWER SAND Y -
Mw-319 425660.3243 | 4859316.798 | -35 76 | ¢ CCLAY- Y _MW-402 .. l 425433 5623 -999 | -999 TRANSITION2 |1 Y
MW-320 425739.792 | 4860142.953 | 50.7 407 UPPER SAND Y _MW-404" 5 9 58.7 | 227 UPPER'SAND Y
MW-320 425739.792 | 4860142.953 | 407 -999 TRANSIFION Y MW-404 . 4850836.819 | 227 | -999 TRANSITION" Y
MwW-320 425739.792 | 4860142.953 | -999 999 LOWER SAND Y MW-404". 425420 509~ 1859836: 819- | -999 * | -999 - - LOWER SAND Y
MN-320 425739.792: | 48607142.953 | -999 -999 TRANSITION2 Y MW-404 425470509 | 4859836.:819 | 999 999 TRANSITIONZ || Y °
MW-321 425806.1738 | 486071067 | 484 | 264 | UPPER SAND N MW-405 4254«5;8194 | 4859863208 | 58:6 | 326 | UPPERSAND || Y
MVi:321 4258061738 | 486011067 | -999 -999 TRANSITION N. MW-405 3 4859863.208 | 326 999 | -TRANSITION [l Y
MW:=321 425806.1738 | 4860110.67 | -999 -999 LOWER SAND J N . MW-405 | 4859863:208 | -999 ‘| --999 | LHOWER SAND Y
MW.-321 495806.1738 | 486011067 | -999 2999 R ‘ N _ MW-405, -|-4859863:208 | -999 -999 | .TRANSHION2™ || Y
MW-322 475839.4437 | 4860186.861 34.7 237 UPPER'SAND. .|. Y WMW-406 4254~ 6845 | 4850711121 | 50.8 108 UPPER.SAND Y
MW-322 425839.4437 4860186.861. | 237 | -089 TRANSITION . Y.. MW:406 | -425422.6845 | 4859711.121 | 108 | -999 TRANSITION Y
MW:322 860718 -999 999, .| LOWERSAND .| ¥ MW-466- 425425-6845- 4859741124 999 -999 LOWER SAND Y~
MW-322 4258394437 | 4860186.861 |, -999 . | 999 | TRANSITION2 [ v MW-406. 495492 4859711121 | 909 | -g99 | TRANsITIONZ || ¥
MW-330 475819:6744 | 4859545.028 | 32.8 228 UPPER SAND N . MW-407 425482.6047 |- 485975241 | 60:8 18.3 UPPER SAND Y
MW-330 | 425819.6714 | 4859545.028 | 228 78 | ° TRANSITION . N.. . MW-407 - 425482;604% ~ 4859752.41 183 17:8 TRANSITION || Y
MW-330- 425819:6714 | 4859545.028 | 7’8 68 | LOWERSAND .| N MW-407 425482 6047 4859752:41 17:8 17.3" | "LOWER SAND Y
MW-330 425819:6714 | 4859545.028 | -999 | -g99 TRANSITION2 N | MW-407 425482, 6047 | 485975241 | 17:3 3.3 TRANSITION2 Y
MW-331 425737.7783 | 4850427551 | 277 237 UPPER SAND.. | .Y . MW-407 -425482.6047 |- 485975241 | - 3.3 0.2 CLAY y '
MW-331° 4257377783 | 4859427551 | 237 | -13.3. | TRANSITION Y Miv-408 -495435.587 |-4859864:311 | 584~ | 344 UPPER-SAND N
MW-331: 425737.7783 | 4859427551 | -13.3 | -251 LOWERSAND. | Y. . MW-408 425435587 | 4859864.311 | 999 2999 | ~ TRANSITION N
MW-331 4257377783 | 4859427.551° | 251 | 253 | - TRANSITION2 Y MW-408 425435 587 | 4859864:311 | 999 999 LOWER SAND" N
MW-331 425737.7783 | 4859427551 | 253 | -70.3 . CLAY. Y. -MW-408. - - |~4859864:311 | 999 -999 [ TRANSITION2 || N
MW-332 . 425811.9894 | 4859219.254 | 223 143 | _UPPER'SAND |. N MW-801 ~4861722.059 | 397 | "36.7 UPPER-SAND N
MW-332 425811.9394 | 4850219:254 | 143 6.3 SITIC N . MW-801- -|-4861722:059 | 367 |- 32:9 TRANSITION N
MW-332 ' 425811.9394 | 4859219.254 | -999 999 N MW-801 4861722 059 | 999 -999 LOWER SAND N
MW-332 425811.9394 | 4859219.254 | -999 -999 N MW-801 | 4861722.059° | - -999 | 999 | TRANSTION? N
MW-332 475811.9394 | 4859210254 | 63 | 23 N - MW-§01 4861722:059° | 329~ |- 227 . CLAY N
MW-333 . 425744.847" | 4858971.416 | 24.3 143 Y MW802 4861847:795 | 30" 21 ‘UPPERSAND || Y
MW-333 425744.847 | 4858971416 | 143 | -10.7. Y Mi-802 - | 4864817795 | 21~ | 17.4 TRANSITION [ Y
MW-333 425744.847" |, 4858071416 | -107 | -115 Y. MW-802 4861817.795 | 17.4 17.2 | LOWER SAND Y
MW-333 425744.847° | 4858971416 | -115 | 117 N MW-802 4861817.7957 172 | 17 TRANSITIONZ Y
MW-333 425744.847 | 4858971416 | 117 | -30.7 Y. MW-802- -, 48618177957 17 43 , CLAY - Y
MW:334 ; 4256685472 | 4858921.781 | 28 12 .Y . MW-803 | 4862064639 | 279 | 214 UPPER SAND N
MW-334 | 425668.8472° | 4858921.781 | 12 -4 Y _ MW-803. - 4862064:639 "} *214 | -999 TRANSITION N
MW-334 425668.8472 | 4858971.781 | -14 -15.3 .Y - MW-803- - 4862064:639 | -999 1999 | "LOWER.SAND N
MW-334 425668.8472 | 4858921.781 | -15.3 -15.5 TRANSITION2 Y . . MW-803 4862064:639 | 099 | - 009 TRANSITION2 N
MW-334 425668.8472"| 4858921.781 | -155 | -52.5 CLAY Y " MW-804 2553-| 4861758:586 | 98.6 886" | UPPER SAND Y
MW-401 425443.4113 | 4859882.025 | 547 267 UPPER SAND Y MW-804 | 425527.2553 | 4861758.586 | 886 80.5 TRANSITION Y
MW-401 | 425443.4113 | 4859882:025 | 267 26.2 TRANSITION Y MNV-804 " 425527.2553 | 4861758.586 | 80.5 80.3 LOWER SAND Y
MW-401 425443.4113 | 4859882.025 | 26.2 26 | LOWERSAND, | Y MW-804 4255272553, 4861758.586 | 80.3 80.1 TRANSITION2 Y
MW-401 425443.4113 | 4859882.025 | 26 9.2 TRANSITION2 Y MW-804 425527.2553 | 4861758.586 | 80.1 78.2 | BEDROCKerTILL || ¥
MW-401 425443.4113 | 4859882.025 | 9.2 2.7 CLAY Y MW-807 425490.5786 | 4861794.61 | 658 55.8 UPPER SAND Y
MW-402 425483.5623 | 4859835.773 | 57.7 39.7 UPPER SAND Y MW-807 4254905786 | 486179461 | 558 482 TRANSITION Y
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Table A-1 Stratigraphic Contacts Used For Layer Interpolation:
« . ELEV_ | ELEV_| -~ . | : - | - . JELEV_[EEV
Label X .Y - | :ToP” | BASE UNIT - USE tabel X oy ToP_ | BASE UNIT -USE
MW-807 .425%90:5786 | .4861794:61 | 482 48 LOWER SAND Y -MW-NASB-004 47515516331 | 4861605.642 | 742 -| 372 UPPER.SAND - | N
MW-807" 4254905786 | 486179461 | . 48 47.8 TFRANSITION2 Y | MW-NASB-004 | 4951556331 4861605.642 | -999 | --999- TRANSITION N/
MW-807 4254905786 | 486179461 | 47.8 | ‘338 CLAY Y "MW-NASB-004 | 425155.6331 |- 4861605642 | - -099 | ~999 | -LOWERSAND" || N
""" MW-808 425399:669 | :4861844.677 |/ <999 999 | -UPPER SAND N MW-NASB-004 | 425155.6331 | 4861605.642 | -999 -| -999 TRANSITIONZ N
MW-808 495399.669 |-4861844.677 36 -1 CTRANSITION | N_ | MW-NASB-005. | -425500.7506-| 4861728.639 | 68:3 253 UPPER'SAND N
MW-808. 4253997660 | 4861844.677 | -999 | - -999 LOWERSAND | _N. MW-NASB-005 | 4255007506 | -4861728.639 | -999 -999 TRANSITION N
MW-808 "4253990.669 | 4861844677 | . -999 .| -999 TRANSITION2 N MW-NIASB-005 | 425500.7506 | 4861728639 | -999- | -go9 LOWER SAND N
MW-808 425309:669 | 4861844.677 | 19 10 CLAY N MV-NASB-005 | 425500.7506-| 4861728:639 | -999 -999 TRANSITIONZ N
MW-810 " 425497.243 | 4861819.117 | 646 46.6 UPPER'SAND Y { Mw:NASB-006 '425558.159 | 4860637199 - 673 - | 583- | UPPERSAND Y
MW-810 425497243 | 4861819.117 | 466 36 TRANSFTION Y MW-NASB-006 425558.150 .| 4860637.199-| 583 58.1 TRANSITION “ [| v
MW-810 425497243 | 48651819.117 36 3538 LOWERSAND | Y _NW:NASB-006 .| 425558.159 | 4860637.199 4 58.1 57:9 LOWER:SAND Y
MW-E10 "~ “495497.243 | 4861819 35:8 356 | TRANSITIONZ Y MW-RASB-006 425558.159 1.-4860637.199 | 579 | 577 TRANSITION2 Y
MW-810 425497.243 | #g61819:117 | 3586 30.6 CLAY Y MW-NASB-006 425558.159 | 4860637:199 | 57.7 | 55.3- CLAY Y
MW-811 | 4254952276 | 4861845:61 36.9 299 UPPER SAND N MW-NASB-007 425521 .8634-|- 4860572255 -| -57.6- 48.27 UPPER SAND. Y
MW-811 425495.2276 | “4861845:61 | 299 297 TRANSITION N MW-NASB-007 | 425521.8634 | 4860572.255 | 4927 | 4907 | TRanSITION - { Y -
MWSB11. -~ 4254952276 | 486184561 | 207 295 LOWER-SAND N MW-NASB-007 425521.8634 | 4860572.255 | 49.07 -| 48.87 | LOWER SAND Y
MW-811 4254952276 | 486184561 | 295 29.3 TRANSITION2 N, MW-NASB-007. .| 425521.8634 | 4860572.255 | 48.87 -| 48.67 | TRANSITIONZ2™ | ~Y
MW-811 4254952276 | ~4861845:61 | 29:3 249 |- CLAY N. M. ASB-007 425521.8634 | 4860572.255 | 4867 | 424 . CLAY Y
MW-812 425441.0534 | 4862050467 | 624 | ©594 | -UPPER SAND Y 425429.6406 | -4860562:921 | 576 - |~ 521 UPPER SAND || ¥
MW-812 425441.0534 | 4862050467 | 194 1| 62 TRANSITION Y. NASB 008 | 425429.6406 | 4860562.921 | 52.1 51.9 TRANSITION Y
MW-812 425441.0534 | 4862050:467 | 6.2 64 LOWER'SAND ¥ MW-NASB-008 . |..425429.6406. | 4860562.921 | 519 51.7"- LOWER SAND Y"
MW-812 425441.0534 | 4862050:467 | 6.4 66 TRANSITIONZ Y _MW-NASB-008 | 425420.6406 |-4860562:9214 { 51.7 - | - 515 | -TRANSITION2 Y
| Mw-812 2254471:0534 | 4862050.467 | 166 -12:6 CLAY Y _MW-NASB-008 . | 425429.6406. | 4860562:921 | 515 -| -436 CLAY -y
MW-813 4254394519 | 4862091481 | 57.3 31.3 UPPER 'SAND Y MW-NASB-009 | 4253736524 | 4860558.013-| 593 | 453 ' UPPERSAND Y
" MW-813 425439.4519 | 4862091.481 | 313 14.8 TRANSITION Y MW-NASB-009 .| 425373.6524 | 4860558.013 | 453- | 451 7| TRANSITION Y
MW-813° 4254304519 | 4862001.481 | 148 | “148 LOWER SAND Y MW-NASB-009 425373.6524 | 4860558.013 | 4541 44:9 LOWERSAND | Y
“MW-813 "425430.4519 | 48962091481 | 1456 1414 TRANSITIONZ Y NASB-009. .| 4253736524, | 4860558:013 | 44.9 47 TRANSITION2 Y
MW-813- 425439.4519 | 4862091.481 | 14.4 43 Y _MW-NASB-009 425373.6524 | 4860558.013 |- 44.7 453 -| CLAY ™ Y
MW-814 42546416499 | 4862095584 | 62 | °7.5 UPPER SAND Y MW-NASB-010. | 425331.4659. | 4860598.285 | 63.1- | 491 | WPPERSAND | "N
MW-844 425464.6499 | 4862095584 | 7.5 46 TRANSITION Y MW-NASB-010 425331.4659 | 4860598.285 | --999 999~ | ~TRANSITION: || N
MW-814  ~ | 425464.6499 | 4862095.584 | -14:6 | -14.8 | LOWER SAND Y MW-NASB-010 | 425331.4659 | 4860598.285 | 999 | -999-- LOWERSAND || N
MW-814 - 425464,6499 | 4862095.584 | 148 | 15 | TRANSITION2 | Y MW-NASB-010. |:425331.4659 | 4860598.285 | -999 | -999- | TRANSITION2 | N
MW-814 | 425464.6499 | 4862095584 | -15 AT CLAY Y MW-NASB-020. | 425423.8074 .| 4860468092 | 588 | 368 UPPER SAND: Y
"MW-NASB-001 424453 8088 4861870.40 643 | 383 UPPER SAND N MW-NASB-020 | 425423.8974 | 4860468.992 | 363 36:2 TRANSIFION Y
MW-NASB-001" ? 38 | 48671870403 | 999 | -999 TRANSITION N’ MW-NASB-020 425423.8974 | 4860468.992 | 36.2. 36 LOWER SAND Y
MW-NASB-001 ‘4861870403 | 999 | -099 LOWER SAND N MW-NASB-020 425423.8974 | 4860468.982.| 36 -35.8 TRANSITION2 - || - ¥
MW-NASB-001 | 424458.8088 | 4861870403 | 999 | -999 | TRANSITION2 | N MW-NASB-020. | 425423.8074. | 4860468.992.] 35.8 .| 34:8- CLAY Y
MW-NASB-002 | 4247397784 | 4861807.491 | 614 35.1 UPPER SAND, N VIW-NASB-02 495431.3957 | 4860382.676 | 56 22 UPPER-SAND Y
"MW-NASB-002 | 424739.7784 | 4861807491 | -999 | -ogg TRANSITION N MW-NASB-021 | 425431.3957.|.4860382.676 | .22 9.4 TRANSITION Y
MIV-NASB-002 424730.7784 | 4861807491 | 999 | 2999 | LOWER SAND N- MW:-NASB-021 425431.3957 | 4860382.676 | 9.4 9.2 LOWER SAND Y
MW-NASB-002 424739.7784 | 4861807491 | 999 | <ggo. | TRANSITION2 | - N ~MW-NASB-021 425431.3957 | 4860382.676 | 9.2 9 TRANSITION2 Y
MW-NASB-003 425029.4537 | 4861848.898 | 60.8 46.8 UPPER SAND Y MW-NASB-021 425431.3957 .| 4860382.676 9 6 CLAY Y
MW-NASB-003 425029.4537 | 4861848.898 | 468 | 996 | -TRANSITON [~ ¥ MW-NASB-022 | 425343.1263 | 4860368.442 | 56.7 56.1 UPPER SAND Y
MW-NASB-003 | 425020.4537 | 4861848.898 | -999 999 LOWER SAND Y MW-NASB-022 425343.1263 | 4860368.442 | 56.1 34.1 TRANSITION Y
MW-NASB-003 425029.4537 | 4861848.898 | -999 -999 TRANSITIONZ |- Y MW-NASB-022 425343.1263 | 4860368.442 | 34.1 33.9 LOWER SAND Y




Table A-1
, ELEV_ | ELEY_|. .~ g .
Label X . Y. & ToP | BASE | \  UNIT USE
MW-NASB-022 425343:1263 | 4860368442 | 33.9 | 337 TRANSITION2 Y
MW-NASB-022 | 425343:1263 | 4860368.442 | 337 327 "~ CLAY# Y
MW-NASB-023 425435:6363 | 4860683.389 | 67.59 | 46.86 UPPER SAND Y
MW-NASB-023 4254356363 | 4860683.389 | 4686 | 4666 | TRANSITION Y
MW-NASB-023 4254356363 | 4960663.380 | 4666 | 4646 | LoOwER'sAND Y
MW-NASB-023 4254356363 | 4860683.380 | 4646 | 46.26 | TRANSITION2 Y
| MW-NASB-023 425435.6363 | 4860683.389 | 46.26 | 4359 CLAY Y
MYV-NASB-024 425458.4513 | 4960635163 | 658 | 573 UPPER SAND Y
MW-NASB-024 | 4254584513 | 4860635.163 | 57.3 | 571 TRANSITION Y
MVW-NASB-024 425458.4513 | 4860635.163 | 571 56:9 LOWER SAND Y .
" MW-NASB-024 4254584513 | 4860635163 | 569 | .567 TRANSITIONZ Y
MW-NASB-024 | 425458.4513 | 4860635.163 | 56.7 51.8 CLAY Y
MW-NASB-025 4254202682 | 4860609 251 | 648 53.8 UPPER SAND' Y.
MW-NASB-025 | 425420.2682 | 4860609.251 | 53.8 53.6 TRANSITION Y
MW-NASB-025 425420:2682 | 4860609251 | 53.6 53.4 LOWERSAND Y
MW-NASB-025 ~ | 425420:2682 | 4860609.251 | 53.4 53.2 TRANSITIONZ Y .
~ MW-NASB-025 425420.2682 | 4860609:251 | 53.2 1838 GLAY Y
MW-NASB-026 425443 904& " 48650660: 326 | 67.05 | 5555 UPPER'SAND Y
MW-NASB-026 ~ ‘4860660:326: | 5555 | 53.05 TRANSITION | ¥ .
MW-NASB-026 425443.9046 | 4860660:326 | 531 52185 | LOWER SAND y |
MW-NASB-026 425443, 9046 - 4860660.326 5265 | TRANSITION? Y
MW-NASB-026 425443.9046 | 4860660.326 . 49.05 CLAY Y .
MW-NASB-027 425455:8116 | 4860603.569 | 61 57 WPPER SAND Y.
MW-NASB-027 5., 4860603:569 | 57 568 TRANSITION Y
MW-NASB-027 4860603569 | 56:8 56.6 LOWER SAND Y.
“MWW-NASB-027 4860603 569 | 566 564 TRANSITION2 Y
MW:-NASB-027 425455'8116 4860603 569 56:4 47 GLAY Y
MW-NASB-043 425774.4957 | | 708 | 648 UPPER 'SAND Y
MW-NASB-043 4257744957 | 4861236:087 | 648 | 646 TRANSITION | Y
MW-NASB-043 425774.4957 4861236 087 | 646 6414 LOWER'SAND Y
MW-NASB-043 | 425774.4957 |, 4861236:087 | 644 64.2 TRANSITION2 Y
MW-NASB-043 | 425774.4957 | 4861236087 | 64.2 618 | CLAY Y .
MW-NASB-044 425656.5888 |, 48613137263 |. 73.18 | 66:18 |° UPPER'SAND Y,
MW-NASB-044 425656: 5888 4861313:263 | 66.18 |, 59.78 TRANSITION Y.
MUWENASB-044 | 425656.5888 |, 486713 59.18 LOWERSAND | .Y
MW-NASB-044 425656.5888 |- 4861313:263. | 58.98 TRANSITIONZ’ Y
MW-NASB-044 | 425656.5888 |-4861313.263 | 58.78 ckay Y
MW-NASB-045 425657 5314 |. 486 . 71788 WPPERSAND Y
MW-NASB-045 3575 | 4861313388 | 64.88 TRANSITION' Y
MW-NASB-045 425657-5314 | 4861313.388 | 57:88 ' LOWER'SAND \
MW-NASB-045 425657.5314. | .4861313.388 | . 57:68- - TRANSITION2- | ¥
MW-NASB-045 425657.5314 | 4861313.388 | 57.48 oay,. L.y |
MW-NASB-045 425657.5314 | 4861313.388 | 24.88 BEDROGKorTILL | Y |
MW-NASB-046 425850.2528 | 4861249.036 | 69.8 UPPER SAND Y
MW-NASB-046 425850.2528 | 4861249.036 61.8 TRANSITION Y
T — (T [ [ o o =

Stratigraphic Contacts Used For Layer Interpelation

‘ ELEV_ | ELEV_ |
Label S X . .¥ .| TOP_ | BASE UNIT | USE
MW-NASB-046 | 425850.2528 | 4861249.036 | 59.8 59.6 LOWERSAND || Y
MW-NASE-046 . | 425850.9528..| 4861249.036 | 59.6 594 | TRANSHION2 [} Y
MW-NASB-046 425850.2528 | 4861249.036. | 59.4 54:8 -~ CLAY by
MW-NASB-047 | 435849.6631 | 4861248.282.| 70 - | ‘64 | -UPPERSAND [i-Y
MW-NASB-047 425849.6631 . 486 243 282 64 | 58 TRANSITION Y
MW-NASB-047 | 425849.6631 2| 58 57.8 |- LOWER:SAND Y |
NIW-NASB-047 | 4258496631 | 4861248.082 | 578, | 57.6 TRANSIFIONZ Y
MW-NASB-047 4861248982 | 576 53 |- elLAY., -y
MW-NASB-047. . |.425849.6631 | 4861248.282- | 53 42. | BEDROCKorTiLL || Y
MW-NASB-049. | 425875.6502-| 48612%9.1 -85 .1 - &1 UPPERSAND 11 ¥
_MW-NASB.049 | 425875.6502 | 4861219.118-| - 61 58 TRANSITION ~|| ¥
MW-NASB-049  .}-425875.6502 | 4861219.118 | 58 57.8 LOWER SAND || Y
MW-NASB-049 425875.6502 | 4861219.118 | 57.8- | 576 | -TRANSITION2 Y
MW:NASB-049 | 425875.6502-| 4861219418 | 57:6 50 CLAY Y
MW-NASB-050 .| 425875.0425 | 4861320.432 | 64.88 -| 60.88 UPPER SAND || Y
MW-NASB-050 | 425875.0425 | 4861220432, | 6088 | 57.28 TRANSITION Y
_ MW-NASB-050 .| 425875.0425.. 48 28 | -57.08 | LOWER SAND" Y
MW-NASB-050 .| 425875.0425 57.08—| 56.88° | TRANSITIONZ2 Y -
$MW-NASB-050 | 495875.0425 | . 56.88 | 38.88 CLAY Y
W . 425865.4399 71.2 -| 632 UPPER SAND Y

| 425865.4399. | 4864323295 | 63.2. 63 TRANSITION Y

| 4258654399 |-4861323.208 | 63 62.8 | "LOWERSAND || Y

| 4258654390 | 4861323298 | 628 62.6 TRANSITION2. || Y

|.-425865.4399..| .4861323.208 | 62.6- -| , 56.2 CLAY.. Y

| 425635.4512. | 4861176.853 | - 74. 575 UPPER SAND N

4256354512 . ’4861176-4853' 999 - -999 TRANSITION |{ N

-425635.4512. -599 999 | -LOWER SAND" N

,.»425635.45::1,2@ ; --999-- -999 FRANSITION2 N

.} 425636.5542-; 735 5%:6 UPPERSAND “f! Y

| 4256365542 -|,-48611 - 576 - 57.4 TRANSITION Y

| 425636.5542 |. 486 | | 574 57.2 LOWER SAND Y

N N‘Asé'-t)é’s . 425636.5542 |, 4861 176: 721 572 57 | TRANSITIONZ Y

- MW NASB-055 636.554% 486117 .721 57 29:5 "~ CLAY . . Y

" MW saose 71.8 60.8 " - UPPERSAND || Y

60:8 999 -| TRANSITION- || Y

- 999 | --999- | LOWERSAND |7 Y

| 425693.7629 . -999 | --999. - - TRANSITIONZ Y.

425693.5302 723 4 663 |- UPPERSAND" Y

:036R.. |, 425693:5302..].. 66.3 603, TRANSITION- |1 ¥

MW-NASB-056R | 4256935302 4861216 057 | 603~ | 60:4 LOWER SAND Y

"MW:NASB-056R | 4256935302 | 4861216.057 | 601 59.9 TRANSITION2 || ¥

MW-NASB-056R. :| 425693.5302 | 4861216.057 | 59.9 58.3 CLAY Y

MW-NASB-057 425694.242 | 4861217.284 | 725 61.5 UPPER SAND Y

MW-NASB-057 425694.242 | 4861217.284 | 615 61.3 TRANSITION Y

MW-NASB-057 425694.242 | 4861217284 | 61.3 1.1 LOWER SAND Y
) ) O [, T /oo e ]
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Table A-1 Stratigraphic Contacts Used For Layer Interpelation R
- ELEV_ | ELEV_ T ] ELEV_ | ELEV_

Label x ¢ 4 TOP_ | BASE UNIT - USE Label 8 X ¥ TOP_ | BASE UNIT USE
MW-NASB-057 425694.242 | 4861217.284 | "61.1 59.9 TRANSITION2 Y MW-NASB-071 425501.5931, | 4860311.129 | 285 22.9 TRANSITION Y
MW-NASB-057 425694.242 | 4861217284 59.9 365 - +CLAY Y MW-NASB-071 . | 425501.5931 | 4860311.129 | 22.9 22.7 LOWER SAND Y
MW-NASB-058 | “425823.9458 | 4861189.124 | 68 62 'UPPER SAND Y MV-NASB-071 . | 4255015931 | 4860311.129 | 227 | 225 TRANSITION2 Y
MW-NASB-058 475823.9458 | 4861189.124 | ‘&2 -999 TRANSITION N .425501.5031 | 4860311.129 | 225 20.5 CLAY Y
MW-NASB-058 | 425823.9458 | 4867189.124 | 999 | 999 | LOWERSAND [ Y | MW:NASB-072 | 425569.4765-| 486024586 | 47.7 | 34.2 | UPPERSAND Y
MW:NASB-058 -~ | 425823.9458 | 4861189.124 | -999 -999 TRANSITIONZ Y L .mw-NASB-072 | 425560.4765 | 486024586 |- 34.2 34 TRANSITION _ Y
MW.NASB-061R | 475595.6505 | 4861256.451 | 722 66.2 UPPER SAND Y “MW-NASB-072 425569.4765 | 4860245.86 | 34 33.8 LOWER SAND Y
MW-NASB-061R | 425595.6595 | 4861256.451 | 66.2 62.2 TRANSITION Y MW-NASB-072 | .425569.4765 | 4860245.86 | 33.8 ~| 336 TRANSITION2 Y
MW-NASB-061R | 425595.6595 | 4861256.451 | 62.2 62 LOWER SAND Y MW-NASB-072 425569.4765 | 4860245.86 | 336 | 307 CEFAY Y
MW-NASB-061R | “425595.6505 | 4861256451 | 62 618 | TRANSIIONZ~| Y- | MW-NASB-073 . | 425613.4573 | 4860278.109 | 49.6 43.1 UPPER SAND Y-
_MW-NASB-061R | 425595.6595 | 4861256451 | 61.8 §0:2 " CLAY Y _MW-NASB-073 .| 425613.4573.].4860278.100. | 431 40.1 TRANSITION Y
MW-NASB-062 | 425576.2511 | 4861334.832 | 787 727 YPPER SAND Y MW-NASB-073 4256134573 | 4860278.109 | -40.1 39.9 .| LOWER SAND Y
MW-NASB-062 425576.2511 | 4861334.832 | 727 | '-999 TRANSITION Y _MW-NASB-073 | .425613.4573 | 4860278.109-{ 30.9 39.7 TRANSITIONZ Y
MW-NASB-062 425576.2511 | 4861334.832 | -990 -999 LOWER SAND Y MW- 425613.4573..| 4860278.109 | 39.7 16.6 CLAY. Y
MW-NASB-062 | 495576.9541 | 4861334:832 | -999 -999 TRANSITION2 Yy | MW-NASB-074 425531.3477 | 4860239.568 | 49:6- | 26.1 UPPER SAND Y"
MW-NASB-063 4255751605 | -4861335:088 | 79.02 | 71.02 | UPPER SAND Y MW-NASB-074 | 425531.3477 | 4860239.568 | ~ 26.1 245 TRANSITION Y
MW-NASB-063 425575.1605 | 4861335.088 | 71.02 | 4192 TRANSITION Y MW-NASB-074 | 425531.3477. | 4860239:568 | - 24.5 24.3 LOWER SAND Y
MW-NASB-063 | 4255751605 | 4861335088 | 41.92 | 41.72 | LOWER SAND Y MW-NASB-074 . | 425531.3477 | 4860239.568 | 24.3 -| 24.1 TRANSITION2 Y
| Mw-NASB-063 | 425575.1605 | 4861335.088 | 41.72 | 4152 | TRANSITION2 Y MW:NASB-074 | 425531.3477 | 4860289.568 | 24.1 |- 216 CLAY . Y
MW-NASB-063 | 425575.1605 | '4861335.088 | 41.52 | 28.52 | BEDRGCKorTILL | Y MW-NASB-075 | .425505.8666. |- 4860245.466 | 525 485 UPPER SAND Y-
MW-NASE-065 425586.1076 | 4861140.395 | 7232 | 6012 | UPPERSAND | Y MW-NASB-075. | .495505.8666- | -4860245.466-| 485 -999 TRANSITION Y"
| MW-NASB-065 495586.1076 | 4861140.395 | 60.12 | -a99 TRANSITION Y MW-NASB-075 .. |.425505.8666.| 4860245466 | -999 -999 LOWER SAND Y
MW-NASB-065 4255861076 | 4861140.395 | -9090 -999 LOWER SAND Y _MW-NASB-075 . | 425505.8666 | 4860245466 | -999 -999 TRANSITION2 Y
MW-NASB-065 425586.1076 | 4861140.395 | -999 999 TRANSITION2 Y MV:NASB-076. | 495524.4821 .| 4860272786 | 50.8 -| -20:8 UPPER SAND N
MW-NASB-066 425556.2902 | 4861138.569 | 76.93 | 63.93 | UPPER SAND Y MW-NASB-076 425524.4891 | 4860277.786 -] -999 999 |- - TRANSITION N
| MW-NASB-066 425556.2002 | 4861138.569 | 6393 | -999 -TRANSITION Y MW-NASB-G76 475524.4821 | 4860277.786 | -vo9 - [ -999 LOWER SAND N
MW-NASB-066 | 425556.2002 | 4861138.569 | -999 | -999 | LOWER SAND Y MW-NASB-076 | 425524.4821 .| 4860277.786 | -999 999 TRANSITION2 N
" MW-NASB-066 | 425556.2902 | 4867138.569 | -999 -999 TRANSIFIONZ Y MW-NASB-077 425540.4106 | 4860182481 | -50.8 164 | “UPPER SAND Y
MW-NASB-067 ~ | 425568.8115 | 4861129.026 | 73.58 | 60.58 | UPPER SAND Y | MW-NASB-077 425540.4106 | 4860182481 | 164- | 162 | TRANSITION | Y
MW-NASB-067 | 425568.8115 | 4861129.026 | 60.58 -| -099 TRANSITION Y MW-NASB-077 425540.4106 | 4860182.481.| 162 ‘16 LOWER SAND Y
" MW-NASB-067 425568.8115 | 4861129.026 | -999 -999 LOWER SAND Y _MW-NASB-077  |.495540.4106 | 4860182481 | , 16 15.8 TRANSITION2 Y
| MW-NASB067 = | 425568.8115 | 4861129.026 | -999 999 | TRANSIFION2 Y MW-NASB-077 4255404106 |.4860182.481 | 15.8 10.8 CLAY: LY
MW-NASB-068 425585.9886 | 4861128.556°| 72.81 | 50.81 UPPER SAND Y | MW-NASB-078 | 425607.8612 | 4860205417 | 56 46 LUPPER SAND Y
MW-NASB-068 425585.9886 | 4861728.556 | 59:81 | -999 TRANSITION Y MW-NASB-078 495607.8612.| 4860205.417 | .46 414 TRANSITION Y
‘MW-NASB-068 425585:9886 | 4861128.556 | -999 -999 LOWER SAND Y MW-NASB-078 425607.8612 | 4860205417 | 414 | 412 LOWER SAND Y
MW-NASB-068 425585.9886 | 4861128.556 | -goo | -999 TRANSITION2 Y MW-NASB-078 425607.8612 | 4860205417 | 41.2. a4 TRANSITION? Y
MW-NASB-069 | “425444.9936 | 4860345.078 | 54:5- | 195 UPPER SAND Y MW-NASB-078 425607.8612.|. 4860205417 | 41 - 39 CLAY Y
MW-NASB-069 425444.9136 | 4860345.078 | 195 999 | 'TRANSITION Y MW-NASB-079 . | 425450662 | 4860365.888.] 50.6 406 UPPERSAND |. Y
MW-NASB-069 425244:9136 | 4860345.078 | -999 -999 | LOWER SAND Y MW-NASB-079 425450.662_| 4860365.888 | 40.6 37.5 TRANSITION Y
MW-NASB-069 ~| 425444.9136 | 4860345.078 [ ~ -899 999 | TRANSITION2 Y MW-NASB-079 425450662 | 4860365.888 | 37.5 37.3 LOWER SAND Y
MW-NASB-070 425494.5874 | 4860368.107 | .555 30.5 UPPER.SAND Y- - MW-NASB-079 425450.662 | 4860365.888 | 37.3 37.1 TRANSITION2 Y
MW-NASB-070 425494.5874 | 4860368.107 | 30.5 999 TRANSITION Y MW-NASB-079 . . [. 425450.662 | 4860365.888 | 37.1 33.6 CLAY Y
MW-NASB-070 425494.5874 | 4860368.107 | -999 -999 LOWER SAND Y MW-NASB-080 435433.2846 | 4860380.486 | 56.1 39.1 UPPER SAND N
MW-NASB-070 425494.5874 | 4860368.107 | -999 -999 TRANSITION2 Y. MW-NASB-080 425433.2846 | 4860380486 | -999 -999 TRANSITION N
MW-NASB-071 425501.5931 | 4860311.129 | 42.5 28.5 UPPER SAND Y MW-NASB-080  |-425433.2846 | 4860380.486 | -ag9 -999 LOWER SAND N




Table A-1 Stratigraphic Contacts Used For Layer Interpolation

ELEV_ | ELEV_ = ELEV_ | ELEV_-
Label . X Y TOP_ | BASE  UNIT USE Label X Y TOP_ | BASE S UNIT USE
MW-NASB-080 425433.2846 | 4860380.486 | -999 -999 TRANSITIONZ N MW-NASB-091 425868.734 | 4861376.919 | 63.9 56 CLAY- Y
MW-NASB-081 425421.8095 | 4860428.979 | ~ 56 39" UPPER SAND N MW-NASB-097 425868.734. | 4861376.919 | 56 999 | BEDROCKorTILL || Y
MW-NASB-081 425121.8005 | 4660428:979 | -099 999 TRANSITION N MW-NASB-002 425869.7606 | 4861471.375 | 732 66.2 UPPER SAND Y
MW:NASB-081 425421.8095 | 4860428.979 | -999 999 | LOWERSAND | N MW-NASB-092 | 425869.7606.| 4861471.375 | 66.2 61.6 TRANSITION Y
MW-NASB-081 495421.8095 | 4860428.979 | -999 999 TRANSITION2 N MW-NASB-092 4258697606 4861471.375 | 616 | 614 LOWER SAND Y
[ MW-NASB-082" | 425583.9676 | 4860019.44 | 539 45.9 UPPER SAND Y MW-NASB-092 . | 425869.7606..| 4861471.375 | 614 61.2- | TRANSITION2 Y
MW-NASB-082 4255839676 | 486001044 | 459 | 457 TRANSITION Y MW-NASB-002 | 425869.7606 | 4861471.375 | 61.2 61.5 | BEDROCKorTILL{{ Y
MW-NASB-082 425583.9676 | 486001944 | 457 455 LOWER SAND Y MW-NASB-093 4258821278 | 4861478.947 | 744 6238 UPPER SAND Y
MW-NASB-082 | 425583.0676 | 486001944 | 455 | 453 | TRANSITION2 | Y MW-NASB-093 | 425682.1278 | 4861478.947 | 628 | 57.8 | TRANSITION | Y
MW-NASB-082 | 425583.9676 | 4860019.44 | 453 | 319 CLAY Y MW-NASB-093 425882.1278..| 4861478.947 | 57.8 57.6 LOWER SAND Y
MW-NASB-083 495648.1898 | 4859880.944 | -999 -999 UPPER SAND N MW-NASB-093 425862.1278 | 4861478.947 -| 576 |- 57.4 TRANSITION2 Y
MW-NASB 083 425648.1898 | 4859880.944 | 55.9 31.9 TRANSITION N MW-NASB-093 425882.1278 | 4861478.947 | - 574 47:4- CLAY Y
MW-NASB-083 425648.1898 | 4859880.944 | -999 -999 LOWER SAND N MW-NASB-094 425880.4451 | 4861463.006 | 75.4 64.9 UPPER SAND Y
MW-NASB-083 425648.1898 | 4859880.944 | -999- | -999 TRANSITIONZ N MW-NASB-094 .| 425880.4451. | 4861463.006 | 64.9 64.7 TRANSITION Y
MW-NASB-083 425648.1898 | 4859880:944 | 318 | 169 | BEDROCK&rTIL | N MW-NASB-004 | 425880.4451 | 4861463.006 | 64.7 | 64.5 LOWER SAND - Y
MW-NASB-084 425511.7804 | 4859891:569 | 564 424 UPPER SAND Y MW-NASB-094 425880.4451 | 4861463.006 | 64.5 64.3 TFRANSITION2 Y
MW-NASB-084 425511.7804 | 4859891.569 | 424 42’ TRANSITION Y MW-NASB-094 425880.4451 .| 4861463.006 | 64.3 534 CLAY Y
MW-NASB-084 | 425511.7804 | 4859891.560 | 42 418 LOWER'SAND Y MW-NASB-095 495851.0476..| 4861453.223 | 76.8 63.9 UPPERSAND" || Y
MW-NASB-084 425511.7804 | 4850891.569 | 448 | 334 TRANSITION2 Y MW-NASB-095 . | 425851.0476 | 4861453.223 | 639 63.7 TRANSITION Y
MW-NASB-084 | 425511.7804 | 4859891.569 | 33.4 244 TeGraY Y MW-NASB-005 | 425851.0476 | 4861453.233 | 63:7 63.5 LOWERSAND I Y
' MW-NASB-085 425584.2341 | 4859894.665 | 57.8 238 UPPER SAND Y MW-NASB-095 425851.0476 | 4861453.223 | 63.5 63.3 TRANSITION2. [I Y
MW-NASB-085 425584.234% | 4850894.665 | 23.8 | 21.8° | ‘TRANSITION Y MiV-NASB-095... . | 425851.0476 | 4861453.223 -| 63.3 59.8 ‘CLAY Y
" MW-NASB-085. | 425584:2341 | 4859804.665 | 218 | 216 | LOWERSAND Y MW-NASB-096 | 425871.4456 |.4864375.542-| 71.7 | 63.2- | UPPER SAND N
MW-NASB-085 425584:2341 | 4859894.665 | 21.6° | 214 TRANSITIONZ Y MW-NASB-096 475871.4456 | -4861375.542 | -999 999 | = TRANSITION N
MW-NASB-085 | 425584.2341 | 4859894:665 | 21.4 19.8 " GlAY Y MW-NASB-096,. | 425871.4456 | 4861375542 | -999 999 - LOWER SAND N
MW-NASB-086 425557.0936 | 4850908:488 | 585 385 UPPER SAND N MW-NASB-096 425871.4456.-| .4861375.542 | 999 -999 TRANSITION2 N
MW-NASB-086 425557.0936 | 4859908:488. | -999 -999 TFRANSITION N _MW-NASB-096 | 425871.4456.- 4861375542 | 632 |- 597 GLAY - N
MW-NASB-086 | 425557.0936 | 4850008.488 | -999 -999 LLOWER SAND N MW-NASB-204 425339.0463<| 4860498.347.| 593 47.3 UPPER SAND Y
MW-NASE:US6 | 4255570936 | 482 188 | 999 | -999 | TRANSITIONZ [“.N _MW-NASB-204. | 425339.0463 | 4860498.347 | 473 | -407 TRANSITION Y
MW-NASB-087 | 495585.7387 | 485991726 | 577 37.7 UPPER SAND N MW-NASB-204 | 425339.0463 | 4860498.347 | 40.7 40.5 LOWERSAND ||-Y
MW-NASB-087 | 4255857387 | 4850917.26 | -999. | -g99 TRANSITION N MW-NASB-204 | 425339.0463 | 4860498.347 | 40.5 403 TRANSITION2 Y
MW-NASB-087 | 425585.7387 | 4859917.26 | -999 | -999 | LOWER SAND N MW:-NASB-204 | 425330.0463 | 4860498.347 | 403 | 393 | CLAY - Y
MW-NASB-087 | 425585.7387 | 4850917.26 | -999 -999 TRANSITION2 N MW-NASB-225 _|.425415.1379-| 4860631.546 | 64.95- | 49.95 | UPPERSAND N
MW-NASB:088 425582.8846 | 4859893.254 | 57.9. 34:9 UPPER SAND Y W-NASB-225 425415.4370 | 4860631.546 | -999 -999 TRANSITION N
MW-NASB:088: | 425582.8846 | 4859893254 | 349 | -go9 TRANSITION Y 425415.4379 | 4860631:546 | 999 | .009- | LOWERSAND- || N
MW-NASB.088 | 425582.8846 | 4859893.254 [ -999 -099 LOWER SAND Y 4254151379 | 4860631.546 | -999 999 TRANSITION2 N
. MW-NASB-088 425582:86467 | 4859893.254 | -999 | -999 TRANS|TION2 Y 425397.4917 |. 486060619 | -62.57 | 48.57 UPPER SAND Y
MW-NASB-089 42561013 | 4859856.834 | 576 351 UPPER SAND Y MW-NASE-226 425397.4917,| 4se0606.19 | 48.57 -999 TRANSITION Y
MW-NASB-089 425610.13 | 4859856.834 | 31.1 -999 TRANSITION Y MV-NASB:226 425397.4917 |, 4860606.19 | -999 999 LOWER'SAND Y
MW-NASB-089 4256%0.13 |, 4859856.834 | -agg 999 | LOWER SAND Y MW-NASB-226 425397.4917 | 4860606.19 | -998 | -9g9 TRANSITION2 Y
MW-NASB-089 425610.13 | 4859856.834.| 999 | -999 |..TRANSITIONZ Y- MW-NASB-227 425341.8468 | "4860204.988 | 55.7 437 UPPER SAND Y
MW-NASB-091 425868.734 | 4861376919 | 725 _| 645 UPPERSAND '| Y MW-NASB-227 | .425341.8468 | 4860294.988 | 437 18.1 TRANSITION Y
MW-NASB-091 425868.734 | 4861376.919 | 645 643 | TRANSITION Y MW-NASB-227 425341.8468 | 4860294.988 | 18.1 17.9 LOWER SAND Y
MW-NASB-091 425868.734 | 4861376.919 | 64.3 641 | LOWER SAND Y MW-NASB-227 425341.8468 | 4860294.988 | 17.9 17.7 TRANSITION2 Y
MW-NASB-091 425868.734 | 4861376.919 | 64.1 63.9 TRANSITION2 | - v MW-NASB-227 425341.8468 | 4860294.988 | 177 | 137 CLAY Y
[ F‘QﬁiM’Wﬁf_ﬂﬁﬁmﬁm(:mf—Wﬁf—?:]Ei
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- . Table A-1 Stratigraphic Contacts Used For Layer Interpolation Y
ELEV_ | ELEV_ | ELEV_ | ELEV_

Label X Y TOP_ | BASE UNIT USE Label - X -¥ | TFOP_ | BASE UNIT USE
MW-NASB-228 | 425900.8713 | 4861467.394 | 724 .| 654 | UPPER SAND Y SB-B-07 425580.989. | 4858769.516 | -36.8 | -37 TRANSITION2 Y
MW-NASB-228 | 425900.8713 | 4861467.394 | 65.4 65:2 | TRANSITION Y SB-B-07 425580.980 | 4858769.516 | -37 77 ELAY Y
MW-NASB-228 | 425900.8713 | 4861467.394 | -65.2 65. | LOWER SAND Y SB-B-07 | 425580.989 | 4858769.516 | -77° | -999 | BEDROCKorTILi || Y
mzﬁggg :};gzgg::;g ::Z‘ngzzj ‘éiés g::: A :}rzg:om i _Golf Well 2 4241540055 || 4856364.01 | 1820 | 990.00 | BEDROCKorTILL LY
P-132 426074.5359 | 4859908.635 | 307 | 107 | UPPERSAND N Solf Well 2 A24754.0055 | 455538401 3880 -18.20 CLAY Y
P13 426074.5350 | 4859908:635 |~ 107 | 523 | TRANSITION N Golf Well 2 | 424154.0055 | 4858384.01 | 58.80 | :40.30 | UPPER SAND Y
132 4260745350 | 4859908.635 | 099 | <899 | "LOWER SAND N Golf Well 2 4241540055 | 485838401 | 4030 | 39.80 | - TRANSITION Y
P-132 4260745359 | 4859908.635 | -999 | 999 | TRANSITIONZ | N _ Goif Vell 2 424154.0085, |. 4856364.01 | 39.80 | 3930 & LOWERSAND || ¥
Sr “a25437 5538 | 4858931779 | 348 | 5 UPPER SAND v Golfwell 2 4241540065 |, 4856364:01-| 39.30 | 3880 | TRANSITION2 Y
SB-B-0f 425437.8538 | 4858931779 |. 5 | .35 TRANSITION Y SBEC-01 | 4247140.9255 | 4858182.11 | -12.40 | 999.00 | BEDROCKorTILL || Y
$B-B-01 425437.8538 | 4858931.779 | '-35 -51.5.. | LOWER SAND Y SBEC-01 4241409255 | 485818211 | 2050 [ -12.40 CLAY Y
SB-B-01 425437.8538 | 4858931.779 | 515 | 63 -| TRANSITION2 | Y SBEC-01 4241409255 | 485818211 | 49.60 | 22.00 | UPPERSAND || Y
$B-B-01 425437.8538 | 4858931.779 | -63 | -1124 CLAY Y | SBEC-01 -424140.9255 | 485818211 | 22.00 | 21.50- | TRANSITION Y
SB:B-01 475437.8538 | 4858931.779 | -1124 | 999 | BEDROCKoTILL | Y SBEC-01 424140.9255 | 485818211- | 21.50 | 21.00 |- LOWER SAND Y
SB-B-02 | 425531.3007 | 4858899.378 | 31.03 | 7.5 | UPPERSAND | Y SBEC-01 424140.9255 | 485878211 | 21.00 [ 20.50 | TRANSITIONZ2 Y

SB-B-02 | 425531.3007 | 4858899:378 | ~ 7.5, -35 | .TRANSITION Y _ R - _ 1
SB-B-02" 425531.3007 | 4858899.378 | -57:5 | 675 | TRANSITION2 Y SBEC-02 4242021572 | 485795568 | 11.40 | -11.60 CLAY Y
SB.B.03 4256262125 | 4858886258 | 2364 | 5 UPPER-SAND v SBEC-02 4242021572 | 485795568 | 1290 | 12.40. | TRANSITION i v
SB-B.03 1 225626 2125 | 48s58886.253 | 5 21 TRANSITION. v SBEC-02 4242021572 |..4857955.68 | 1240 | 11.90 | LOWERSAND [i v
SBB.03. 425626.2125 | 4858886.258 | 099 | 999 | LOWER SAND v SBEE-02 4242024572 | 485795568 | 11.90 | 1140 | TRANSITION2 || v
SBB03 425626.2125 | 4858886.258 999 | -999 | TRANSITION2 | Y SBEC-03 | 424421.4745 | 4857811.438 | -0.40 | 999.00 | BEDROCKorTILL || Y
SBB-03 425626.2125 | 4858886.258 | 2.5 | 65:36 | : CLAY. Y SBEC-03 4244214715 | 4857811.438 | 23.00 | -0.40 CLAY Y
SB-B03 425626.2125 | 4858686.258 | -65.36 | 999 | BEDROCKorTILL | .Y SBEG-03 4244214715 | 4857811438 | 41.00 | 2450 | UPPERSAND || v
SB-8-04 4254796344 | 4856729405 | 1621 | 3 UPPER SAND | ¥ SBEC-03 424421.4715 | 4857811.438 | 24.50 | 2400 | TRANSITION || Y
SB-B-04 425479.6344 | 4858729.405 | " 3 48 | TRANSITION Y SBEC-03 | 424421.4715 | 4857811438 | 24.00 | 2350 | LOWERSAND || Y
SB-5-04 425479.6344 | 4858729405 | 48 | 66 | LOWERSAND | Y SBEE-03 4244214715 | 4857811:438.| 23.50 | 23.00 | TRANSITIONZ- || Y

SB-B-04 425479.6344 |-4858729.405 | -66 72 | TRANSITION2 | 'Y S S s - ;
SB-B-04 425479.6344 | 4858729:405°| -72 -120 ~ GLAY -° Ty SBEC-04 424520.3036 | 4857592.79 12.70 999.00 | BEDROCKorTILL || Y
SB-B-04 425470.6324 |- 4858729405 | 120 |- -999 | BEDROCKorTHL | Y SBEE:04 424520:3036 | 485759279 | 4170 | 12.70 CLAY Y
. SB-B-05. | 425495.8458 | 485873534 | 16.87 35 -| UPPERSAND Y SBEC-04 "424520.3036 | 4857592.79 | 47:20 | 43.20 | UPPER SAND Y
SB-B-05 425495.8458 | 4858735:34 3.5 46 |~ TRANSITION ~| Y SBEC-04 424520.3036 |. 4857592.79 .| 43.20 42.70 TRANSITION Y
SB:B-05 425405.8458 | 4858735.34 45 57 | LOWER SAND Y SBEC-04 424520:3036 | 485759279 | 42.70 | 42.20 LOWER SAND-- Y
SB-B-05 4254958458 | 485873534 | -57 71 TRANSITIONZ > SBEC04 424520.3036 | 485759279 | 4220 | 41.70 | TRANSITION2 Y
22:2:22 jzggzgjggg :2::_7,2; ~ 1;7:;8» '229 UPP?;A;ND z SBEC-05 4244144341 | 4857815351 | -0.10” | 999.00 | BEDROCKorTILL || Y
SB-B-06 | 4255604532 | a8s8757.25 13 -41.6 TRANSITION Y SBEG05. 424414 4341 48578j 2351 | 2680 | 010 |  CLAY Y
SB:B-06 425560.4532 | 4868737.25 | 416 | 41.8 | LOWER'SAND Y 2352’3: :Zﬁ:j‘ﬁj: :g:;ggg:: ;tg.go 23230 :_:EZ;AND Y
»‘ e , - 4 5. .30 | 27.80 'RANSITION Y
::::ﬁg :2::28::22 ::gg;*:;j: ﬂ;’ _:éz TRAESSONZ : SBEC-05 4244144341 | 4857815.351 | 27.80 | 27.30 | LOWER SAND Y
SB-B-07 425580.980 | 4858769516 | 175 | 13 | UPPERSAND | Y SBEC05 4244144341 | 4B57815.351 | 27.30 | 2680 | TRANSITIONZ || ¥
SB-B-07 425580.980 | 4858769.516 | 13 -366 | TRANSITION Y SBEC-06 424293.3657 | 4857862.331' | 17.70 | 999.00 | BEDROCKorTILL || Y
SB-8-07 425580989 | 4858769516 | -366 | -36.8 | LOWERSAND | Y SBEC-06 424203.3657 | 4857862.331 | 34.10 | 17.70 CLAY Y




Table A-1 Stratlgraphlc Contacts Used’For Layer Interpolation

ELEV

"~ “ELEV. ] . ELEV_ | ELEV_ ]
Label X Y, TOP._ | BASE ‘UNIT . USE Label, X Yo FOP_ | BASE UNIT USE
SBEC-06 "494293.3657 | 4857862.331 | 46.90 | 35.60 UPPER SAND Y SBEC:13 424434:526° | 4857805446 | 24.70 | -10.20 CLAY Y
SBEC-06 424293.3657 | 4857862:331 | 3560 | 35.10 TRANSITION Y SBEC-13 424431526 | 4857805.446 | 4100 | 2620 | UPPER-SAND Y
'SBEC-06 424293:3657 | '4857862.331 | "35.10 | 3460 | LOWER'SAND Y SBEC-13 424434526 | 4857805446 | 2620 .| 2570 . TRANSITION Y
SBEC-06 424203.3657 | 4857862:331 | 34360 | 34.10 | TRANSITION2 Y SBEC-13 : 4857805446 | 2570 | 2520 | LOWERSAND Y
" s - ! SBEC-13 21’24434.526 4857805.446 | 2520 | 24.70 TRANSITION2- Y -
SBEC-07 . .424236.4734 | 4857894:189 | 34:00 | 999.00 - BEDROCKorTILL Y P =
SBEC-07 424236.4731 | 4857894.189 | 4040~ " 3400~ .. CLAY... | Y~ SBEC-14 424448:75: | 4857800.04 | -10:50 | 999.00 | BEDROCKGITILL || Y
SBEC-07 424236.4731 | 4857894:189 | 45.80 | 41.90 ‘UP'PER SA’ND Y~ - SBEC-14 "424448.75 | '4857800.04 | 27:80 | -10.50 CLAY Y
SBEC-07 -424236.4731 | 4857894:189 |41.90 | 4140 | TRANSITION Y - SBEC-14 ; 4857800.04 | 4260 | 29.30 UPPER SAND Y
. SBEC-07 . 4242364731 | 4857894:189 | 4140 | 40.90 | "COWERSAND | Y SBEC-14 ..4857800.04 | 29.30 | 28.80 TRANSITFION: Y
SBEC-07 424236.4731 | 4857894.189 | 40.90 | 4040 | TRANSITION2 Y SBEC-14 | 4857800.04 | 28.80 | 28:30 |- LOWERSAND [~ Y
, . - : SBEC-14 4857800.04. | 28.30 | 27:80 | TRANSITION2 Y -
SBEC-08 424216.3708 | 4857925.257 | 13.70 | 999.00 | BEDROCKorTILL | Y : ——— = —
SBEC:08 424216.3708 | 4857925.257 | 31.70 13.70 ‘CLAY - Y . SBEC-15 424462.298’5 4857793:929 | -3.50 | 999:00 | BEDROCKorTILL Y
SBEC-08 424316.3708 | 4857925.257 | 44.40 | 3320 UPPER.SAND ..| Y SBEC-15 "424462.2985 | 4857793.929 | 31.80 | -3.50 CLAY Y
SBEC-08 424216.3708 | 4857925.957 | 33.20 | 3270 TRANSITION Y SBEC-15 424462.2985 | 4857793.920 | 4370 | 33.30 UPPER.SAND Y
SBEC-08 424216.3708 | 4857925257 | 32.70 | 32.20 | LOWER'SAND Y SBEC-15 424462.2985 | 4857793.929 | 33.30 | 32.80 | TRANSITION - Y
SBEC-08 424216.3708 | 4857925.257 | 3220 | 3170 .| TRANSITION2 Y SBEC-15 424462.2985 | 4857763:929 | 32.80 | 32.30. | LOWER SAND Y
s - SBEC-15 | 424462 2985 | 4857793929 .|, 32.30 | 34.80 | TRANSITION2 Y
SBEC-09 424173.9032, | 4858026.669 | 1040 | 999.00 | BEDROCKorTILL | Y - g o= - >
SBEC:09 |. 424173.9032 | 4858026669 | 2840 | 1040 | ~  cfay Y SBEC-16 424504.4469 | 4857666.747 | -6.00 | 999:00 | BEDROCKorTILL || Y
SBEC-09 424173.9032 | 4858026.669 | 44.80 | 29:90 | UPPER'SAND Y | SBEC-16 4245044469 | 4857666.747 | 35.00 | -6:00 cLAY Y
SBEC-09' | 4241739032 | 4858026.660 | 20.90 | 29.40 TRANSITION Y SBEC-16 494504.4469 | 4857666:747 | 47.00 | 36.50 UPPER-SAND’ Y
SBEC-09 | 424173.9032 | 4858026:669 | 2940 | 2890 | LOWER SAND Y SBEC-16. 424504.4469 | 4857666.747 | 36.50 | 36.00 TRANSITION {1 Y
SBEC-09 - 424173.9032 | 4858026669 | 28.90 | _2840 | TRANSITION2 Y SBEG-16  _ 424504.4469..|, 4857666.747 | 36.00 | 3550 |- LlowErsanD || v
, N o ] £C | 424504.4469 | 4857666.747 | 35.50- | 35.00 | TRANSITION2 Y
SBEC-10 424157.3407_| 4858104.405.., 4.30 | 99900 | BEDROCKorTILL | Y S . : - . - ‘
| SBEC-10 4241573407 | 4858104.405 | 27.80 |..430 | - GLAY - Y- " SBEC-17 | 424491:7695~ " -0.70 | 999.00 | BEDROGKoITILL || Y
SBEC-10 424157 3407 | 4858104.405 | 4850 | 20730 |- UPPERSAND Y SBEC-17 " 4244947695 3280 | -0.70 CLAY Y
SBEC-10 7:3407 | 4858104.405 |, 29.30. |..28.80. | TRANSITION |--v - SBEC-17 . 424491.7695 ¥ " 4570 | 3430 UPPER SAND Y
SBEC-10 -424757.3407 4858104.405 | 28.80 -| 28:30 LOWER SAND - ¥ SBEC-17 424491.7695 4857729 484. |. 3430 | 33.80 | - TRANSITION Y
SBEC-10 424157.3407 | 4858104 405 | 2830 | 27.80 | TRANSITION2 -| ¥ SBEC:17 424491.7695_| 4857750.484 | 33.80. | 33.30 | LOWERSAND Y
SBEE-11 4241855917 | 4857960:979°| 380 | 99900 | BEDROCKorTILL | ¥ SBECAT 4244917695, 4857729484 | 3330 | 3280 | TRANSITION? [ ¥
SBEC-11~ 4241855917 | 4857990:979 | 2590 | 3.80 * LAY - Y SBEC:18 '424353v7758 4857838:991 | 16.00 | 999.00 | BEDROGKorTIEL | | Y
SBEC:11 424185:5017 | 4857990979 | 4370 | 2740 | UPPER SAND Y . SBEC-18’  424353.7758 | 4857838091 | 33.50. | 16.00 CLAY Y
SBEC-11 424185.5977 "| 4857980.978. | 2740 | 26.90 TRANSITION Y SBEC-18 424353.7758 I 4857838.991 | 4590 | 3500 | "UPPER-SAND ' Y
SBEC-11.. 424185.5917 |"4857990.979 |" 96.90 | 26.40 LOWER'SAND' Y SBEC-18 424353.7758 | 4857838.991.. | -35.00 34.50 TRANSITION. Y
SBEC-11- 42418515017 | 4857990.979 | 2640 | 2590 | TRANSITION2 | Y SBEC8 | 424353:7758. |- 4857838.991 | 34.50 | 34.00 {- LOWER SAND Y
s1_350-"1'2-v 4242%‘_‘27.8032 | asis7aonssr | 010 | 99950 | BEOROGKoIL | v SBEC-18 42?(??3‘.7,158. 4857838 991.| 34.00 33:50 TRANSITIONZ Y
SBEC-12” 4244278082 | 4857808.697 | 24.50 |' 010 .CLAY Y SBEC-19 4241256917 | 4856240.315 | 24.00 | 999.00 | BEDROGKorTILL || Y
SBEC-12 424427.8082 | 4857808.697 | 41.40 [ 26.00 UPPER SAND Y SBEC-19 4241256917 | 4858240.315 |..16.00 | -24.00 CLAY Y
SBEC-12 424427.8082 | 4857808.697 | 26.00° | 2550 [ TRANSITION Y SBEC-19 424125.6917 | 4858240.315 | 52.40 | 17.50 UPPER SAND Y
SBEC-12 424427.8082 | 4857808.697 | 2550 | 25:00 | LOWERSAND | Y. * | sBEC-19 '424125:6917 | 4858240315 | 17.50 | 17.00 TRANSITION Y
SBEC-12 424427.8082 | 4857808.697 | 25.00 | 24.50 | TRANSITION2 ~| vy SBEC-19 424125.6917 | 4858240.315 | 17.00 | 16.50 | LOWER SAND Y
- SBEC-19 424125.6917 | 4858240.315 | 16550 | 16.00 | TRANSITION2 Y
SBEC-13 424434.526 | 4857805.446 | -10.20 | 999.00 | BEDROCKorTILL | Y SBEC.20 4249571293 | 4857415502 | 2600 - SEDROCKorTILL 1 Ty
S s S Sue N e N e s Y et S et S sy Y SO s N e Y s B s [ S Y SO S =S (|
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N Table A-1 Stratigraphic Contacts Used For Layer Interpolation
” ELEV_ | ELEV_ | . ‘ ELEV_ | ELEV_

Label X ¥ ToP_ | BASE UNIT - USE . X Y TOP_ | BASE UNIT USE
3 . : - 999:00 AL i 421822.4375 | 4860057 82 44:5 URPER SAND Y
~SBEC-20 424957.1293 | 4857415502 | 8.50 | -26.00 -GLAY Y 421822.4375 | .4860057 44.5 44.3 TRANSITION Y
SBEC-20 424957.1293 | 4857415502 | 1850 | 10.00 | UPPER SAND Y 421822.4375 | . ~4860057 443 44.1 LOWER SAND Y
SBEGC-20 . 424957.1293 | 48574145502 | 1000 | 9.50 TRANSITION Y 421822.4375 -| 4860057 4441 7 - | TRANSITION2 |{ Y
SBEC:-20 424957.1293 7| 4857415.502.1 9.50 9.00 'LOWER SAND Y _421822.4375..] 4860057 -7 - | -60 CLAY - Y
SBEC-20 - 424957.7293 ;| 4857475502 | 900 | 8.50 TRANSITIONZ Y | 421822.4375. | 4860057 -60 -999 | BEDROCKorTILL Y
D ol . |.-422436.125 | 4861008 | 71 - | 34.5 | UPPERSAND || Y
SBEC-21 424965748 | 4857396605 | -24:50 -| 999.00 BEDRO(?KorTltL Y 432436.135. | 4861005, %45 313 TRANSITION Y
——— 424905748 4857399605 830 2450 |  CLAY Y 422436125 | 4861008 | 343 | 341 | LOWERSAND || Y
asaec-ﬂz1.. _ 424965748 | 4857399605 17.90 | ;9.80 UPI".ERASANI:J Y 122436 125 | 4861008 341 - TRANSITIONZ v
SBEC21 . 42{9(55.748 -»4.857399-:605‘ 9:80 9:30 :TRAN,SITFQN} | v 122436 725 | 4861008 > o CLAY >
SHEC 21 , 424965745 | 4857399605 930 , 880 o LOWERSAND _ Y _ 422436125 | 4861008 | 63 |- -999- | BEDROCKorTHL | Y
SBEC-21 424965.748 | 4857399:605 | - 8.80 “‘8,._30 . TRANSITION2 Y 423075.7813 | 4860757 70 5 UPPER SAND 1| Y
SBEC-22 4249441.5156 | 4857476.963 | -24.90 | 999.00 .| BEDROCKorTIL | Y . 4230757813 | 4860757 | -41.5 - 41.3 TRANSITION Y
SBEC-22 ' 5156 | 4857476.963. 14.00 | -24.90 : ‘ CLAY Y | 4230757813 |. 4860757 41.3 41.1 LOWER SAND Y
SBEC-22 | 4249415156 | 4857476.963 | 25.90 UPPERSAND | .Y 4230757813 | 4860757 | 41.1 18 TRANSITION2 || Y
SBEGC-22 '424941.5156 | 4857476.963 | 1550 | 15 TRANSITION y __| 423075.7813:| 4860757 13 -1 _ CLAY- Ly
SBEG-22 424941.5156 | 4857476.963 | 1500 | 14. LOWER SAND Y | 4230757813 |. 4860757- 4.~ | -999 -| BEDROCKorTItL || Y
SBEC-22 424941:5156 | 4857476.963 | 14:50 | 14:00 | “TRANSITION2 | Y 42352595 | 48509535 | 71 | d8.5- | UPPERSAND || Y
o . = E I . 42352525 .| 48509535 .| 485 483 TRANSITION Y
SBEC-23 4249120915 | 4857535437 | :21.10 | 999.00 ["BEDROCKGITHL | Y _ 42352525 | 48599535 | 483 PRy LOWER SAND v
SBEC-23 - - 424912.0915 | 4857535437 |- 21.20 [ 2140 | ~- . CLAY.™ Y 42352525 | 48599535 481 26 TRANSITIONZ 1Y
SBEC-23 424912.0915 | 4857535437 1| "31.30° | 2270 [ UPPER'SAND | Y 42352525 | 48599535 26 26 T GLAY K
SBEC-23 424912:0015 | 4857535437 | 2270 | 22.20' | TRANSITION | v 42352525 | 48599535 26 999 | BEBROCKorTILL || Y
SBEC-23 I 4"2“4912:09;1575’ '48515351437 -"22.20 | 21.70 LOWERQSAND:; 1Y : 4238364375 |. 4859348 109- |-1088 |- UPPER SAND Fy
SBEC-23 4249120015 | 4857535437 | 2170 | 2120 | TRANSITION2 | ¥ 4238364375 | 4859348 1086 1086 TRANSITION v
SBEC-24 424842.5595 | 4857706.492 | -13.20 | 999.00 | BEDROCKorTILL | Y. 4238364375 | 4850348 . | 1086 | 1084 | LOWER SAND Y
SBEC-24 424842.5595 | 4857706.492 30.80 | 1320 | . CEAY LY .| 423836.4375 4859348 |- 108.4 - 1;‘08‘.:2 T‘RANSITIONZ‘ Y
SBEC-24 424842.5505 | 4857706:492 | 4190 | 32.30 | UPPERSAND | Y 4238364375 | 4859348- | 108.2 | 108 CLAY Y
SBEC-24 424842.5595 | 4857706.492 | 32.30 | 31.80 | TRANSITION Y 4238364375 |. 4859348. | -108 | 999 - BEDROCKOrTILL || Y
SBEC-24 424842.5595 | 4857706:492 | 31.80 | 31.30 | LOWERSAND | Y . 423914.2188 | 4850210. 120 -| 119.8 | UPPER SAND Y
SBEC-24 | 4248425595 | 4857706492 | 31.30 | 30.80 | TRANSImonz .|. Y . 4239142188 | 4859210 1198 | 1196 | TRANSITION || Y
) o B » p ] 4239142188 | 4859210 .| 1196 | 1494 | Lowersanp || Y
SBEC-25 4247_57‘:1'84#1 4857789483 | -1.20 | 999.00 | BEDRGCKorFILL Y 4239142188 4859210 1194 | 1192 TRANSITION2 iy
SBEC-25 -424757.1841 | -4857789.483 | 3450 | -1.20 " GLAYY Y 423914:2188. | . 4859210 . | 1192 .| 119 _CLAY v
- SBEC-25 424757.1841 | 4857789483 | 4400 | 36.00 |° UPPER SAND Y 423914.2188 | ”4.'8;59210 ; K 19 -999 BEDROCKOFTILL Y
SBEC-25 " 424757.1841 | 4857789483 | 36.00° | "35:50 | . TRANSIFION' Y 423663:5625 | - 4859063 | .108. | 107.8.-| UPPER SAND Y
SBEC-25 4247\5'.7.{1‘841 4857789483 | 3550 35.00 LOWER-SAND Y 423663:5625 4850063 .| 107.8 107.6. ~TRANSITION Y
SBEC-25 42475'57.1841 4857789483 3500 | 3450 TRANSITION2 Y 423663.5625 | . 4859063 107.6 107.4 LOWER SAND Y
SM-01 4209234688 - - 4860541 88 .53 UPPER SAND Y 423663.5625 | 4859063 1074 | 107.2 | TRANSITION2 Y
SM-01 420923.4688 »_4‘860541 53 52.8 TRANSITION Y | 4236635625 4850063 1072 107 : CLAY Y
| SM-01 420023.4688 | 4860541 528 | 526 | LOWER SAND Y _ 423663.5625 | 4859063 107_| -999 | BEDROCKorTLL || Y
SM-01 420923.4688 4860541 52.6 18 TRANSITION2 ¥ 423620.3438 4858942 102 101.8 UPPER SAND [ Y
SM-01 4209234688 | 4860541 18 -72 CLAY Y 423620.3438 | 4858942 1018 | 101.6 | TRANSITION Y
SM-01 420923.4688 4860541 -72 -999 BEDROCKorTILL Y 423620.3438 4858942 101.6 101.4 LOWER SAND Y
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Table A-1 Stratigraphic Contacts Used For Layer Interpolation ;

ELCEV_ | ELEV_ B i - ELEV_ | ELEV_ P I
Label X . Y. .. TOP_ | BASE UNIT- USE tabel X Y TOR_ | BASE UNIT | USE
SM-11 423620.3438 | 4858942 1014 | 1012 | TRANSITION2™| ¥ MW-MB-04-C 495833.13° | 4850034.74 .| -1078 | -1648 | TRANSITION2 Y
- SM-11 423620:3438 |- 4858942 | 1012 | 101 . " CLAY Y MW-MB-04-C 42583313 | 4850034.74 | -1648 | -999 _ CLAY 4
SM-11 423620.3438 | 4858942 101 999 * [ BEDROGKorTILL | ¥ MW-MB-05-C 42582365 | 4859261.20. | .218 | 138 UPPER SAND | |-y
~SM-12 423758.625 | 48585705 9% | 958 | UPPERSAND | Y MW-MB-05-C '425823.65 | 4859261.20 |. 13.8. 26- TRANSITION Y
SM-12 423758.625 | 4858570.5° | 958 | 956 TRANSITION Y MW-MB-05-C 42582365 | 4859261.20 26..| -327 | LOWER SAND Y
SM-12 423758.625 | 48585705 95:6 954 | LOWER'SAND Y NIW-MB-05-C '425823:65° | 4859961.20 | .-32.7 | 336 TRANSITION2 Y
SM-12 423758.625 | 4858570.5 95.4 95.2 TRANSITION2 Y, MW-MB-05-C | 425823:65° | 485996120 |. -33.6 | -999 CLAY Y
SM-12 . | ‘423758.625 | 48585705 95.2 95 CLAY Y . MW:MB-06-C 42583534 | 4859208.13 | .21.83 | 10.08 | UPPER SAND Y
SM-12 . 423758625+ | 4858570:5 95 999 | BEDROCKoTILL |...Y. MW-MB-06-C ‘42583534 | 4859208.43. | 10.08. |- 2367 | . TRANSTION || Y
SMi13 | 423845.0625 | 4861639 75 | 60 | UPPERSAND | .Y.. MW-MB-06-C 42583534 | 4859208.13 3.67 | 2592 | LOWERSAND [| ¥
SM-13 423845.0625 | 4861639 - |- 60 598 TRANSITION ¥ MW-MB-06-C 42583534 | 4859008.13 ' 2677 | TRansITioNz || v
SM-13 - 423845.0625 | " 4861639 | 598 | 596 | LOWERSAND. | Y MW:MB-06-C 42683834 | 485930813 -989 cay - |l vy
SM-13 423845.0625 | 4861639 59.6 45 “TRANSITION2 Y | PZ-MB-A1-C 425784.12 .| 4858197.53 2.91 UPPER SAND Y
SM-13 423845.0625 | 4861639 45 ~35 CEAY, Y PZ-MB-A1-C "425794.12 |..4859167.53 . 999 -| TRANSITION || v
SM-13 423845.0625 | 4861639~ 35 - | ~-099-~| BEDROCKOFTIEL | Y PZ:MB-A2-C 425814.20 | 485919508 | 9.09 0.59 UPPERSAND | ! v
SM-16 . 423058.5 | 48624055 | 73 - 26 UPPERSAND | Y PZ:MB-A2-C | 495814.20 ). 4859795.08 | 0.59 999 | TRANSITION || ¥
SM-16 423058.5 48621055 | 26 | 258 | TRANSIFION. Y PZ:MB-A3-C _ 425797.83 .|..485016169 | -9.68 1.18 | - UPPER SAND Y
SM-16 4230585 - |~ 486214055 | 258 | 256~ | LOWERSAND Y . PZ:MB-A3-C 42579783, | 4859161.69 | 148 | -999 TRANSITION Y
.S5M-16 423058.5- | 48621055 256 | w21 TRANSITIONZ |~ ¥ PZ-MB-B1-C 425837.22 | 4859360.94- | 19.39 | 1189 | UPPER SAND Y
SM-16 423058.5 4862105.5 21 -83 CLAY Loy PZ:MB-B1-C 47583722 | 4859200.94- | 11.89 | -999 TRANSITION Y
SM-16 4230585 48621055 | -83 999 | BEDROGKoOITILL |, Y PZiMB-B2-C _ _425839:55 . | 4850176.29- | 9.63 -0.37 | ~“UPPERSAND [ Y
SM-17 421969.375° | 4862417 | 70 65 UPPERSAND [ Y . MB | 42583955 .| 485917629 [--037 | -g99 TRANSITION Y
SM-17 421969.375: | 4862417 65 | 648 TRANSITION Y | .425840.34 9164 9.33- |- 6.83 UPPER SAND Y
SM-17 421969375 | .4se2417.| 64.8 | 646 | LOWERSAND. Y . 425840°34 999 | TRANSITION: Y
SM-17 421969.375: | .4862417 | 646 60 TRANSITIONZ2 |. Y \. 425845715 316 | UPPER SAND Y
SM-17 421969375 | 4862417 | 60--| 18 ~ oAy Y | 42584545 999 TFRANSITION |1 ¥
SM-17 421969375 | -4862417 | 18 999 |-BEDROCKorTitL |- Y . 425852.95. | -314 |- UPPERSAND || Y
MW-MB-01-C 42579545, |. 4859089.11- |* 1706 |-10:66 | UPPER SAND" Y PZ:MB-B5-C. 42585205, |...48¢ -999 TRANSITION |1 v
MW-MB01-C . [ 42579545 | 4859089.11 | 1066 | -31.84 | TRANSITION. ~| ~'Y'~ PZMB-B6-C ....| 42584431 .. 335 | UPPERSAND || Y
MW:MB-01-C 42579545 | .4859089.11- | -31B4 | -36:84- | LOWERSAND | “ ¥ PZMB-B6-C . | 425844.31" .| -999- TRANSITION Y
MW-MB-01-C _ 42579545...| 4850080:11- | -36.84 | -40:84 | TRANSITION2 Y- PZ:¥B-B7-C 425865.61. -2.62 UPPER.-SAND Y
MW-MB-01-C 42579545 40:84: | 999 - CLAY % | Y PZ-MB-B7-C 425865.61"..| 999 |- TRANSITION ¥
MW-MB-02-C 425788.20° 168 | 4.93 UPPER SAND Y PZ:MB-C1-C 42581041 . |.. 1.87 UPPER:SAND Y
MW-MB-02:C 425788.20.. 493 | -31.32 | TRANSITION Y PZ-MB-C1-C 425810.11. - 999 | TRANSITION Y
MW-MB:02-C 425788.20 | 4 -31.32 | -47.32 | L'OWERSAND Y PZMB-C2-C 425818381 . -]~ -0:65 | UPPER'SAND {1 Y
MW-MB-02-C 425788.20 | 4732 | 4752 | TRANSITIONZ Y PZ-MB-C2-C 425818.81 . 999 TRANSITION || Y
MW:MB-02-C 425788.207 , 47.59 |. -999 CLAY - Y PZ-MB-C3-C 425854.84 58 | -4.28 UPPERSAND |1 Y
| Mw-mB-03-C - 425806.02 1.48:7| 2376 |. 1576. | UPPER SAND Y ' PZ-MB-C3-C 425854.84....|. 4859169.08 | 4.28 999 | TRANSITION | Y
MW:=MB-03:C '425806.02 .| 485929148 | 1576 | -23.44. | TRANSITION Y PZ:MB-C4-C 42587010 | .4859168.51 | 8.87 4.87 UPPER.SAND Y
MW-MB=03-C 425806.02° | 485929148 | -23.44 | -3224 | LOWER'SAND Y PZ-MB-C4-C 425870.10 | 485016851 | 4.87 -999 TRANSITION Y
MW-MB-03-C 425806.02 | 485929148 | -32:24_|.-3244 |. TRANSITION2 -| ¥ PZ-MB-01-C 425839.48 | 4859155.20 | ‘9.25 2.25 UPPER SAND Y
MW-MB-03-C 425806.02 | 485929148 | -32.44 | -999 CLAY Y PZ-MB-01-C _ 42583948 | 485915520 | 2.5 999 TRANSITION Y
MW-MB-04-C 425833.13 | 4859034.74 | 1752 | 1732° | ‘oPPERSAND |7 v PZ-MB-02-C 42582593 | 4859121.78 | 8.7 3.77 UPPER SAND Y
MW-MB-04-C 425833.13 | 485903474 | 17.32 | -8.08 TRANSITION Y PZ-MB-02-C 425825.93 | 4850121.78 | 3.77 -999 TRANSITION Y
MW-MB-04-C 42583313 | 4859034.74 | -8.08 | -10.78 | LOWER SAND Y EP-LOG-01 42504549 | 485071770 | 37.9 17.9 UPPER SAND Y
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Fig. A-7 Cross-Sections Through Study Area Showing Fixed Model Layers
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Fig. A-8 Cross-Sections Through Model Domain Showing Fixed Model Layers
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Fig. A-9 Oblique View Looking NE Showing Selected Cross-Sections Within The Study Area
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APPENDIX B

Slug Test Data




Table B-1 - Calculated Hydraulic Conductivities From Stug Test Data

{Modifled From Resedial Investigation and Suppla_rnental Remedial investigatlon)

i
! _ duday) - Jicqyay) | o
T Number of | ok K (fvdey):  [Lower  |iSandTran [K (fday) K;’tﬂldag Siraflgraphic
Srrent WelidD! inalWell'lD: Tosts | |Typa of Taat K{ervgho)s|K ! Transiilon]. |Sand]l 8 v edrnck] [ Unit: Sile: | 'Source
WW-101 NA F 6.35E-05 18] 0.16] Exi EP 1
MW-102 A & 88E: A4 YIC 143} 3
MW-103 TW-103 N F 7.76Ex 22 022 £ 7
AW-104 MW-104 NA F BOE-03 22 822 S
IAW-1068 MW-1058 NA F 510604 47 1.47| Eid EP
MW-106 . AW-108 7 ’NA 0E-33 7.84] 7.94 S BP
MW-NASB-086 MW-1101 NA R 2 S0E-03) 6.8 6.8 1S 1
MW-NASB387 MW-1102 A |_|3 O0E-03)| 8.22] B.22| s
MW-NASB-088 MW-7103 NE R 205-03 | 34 IS
NA R SOE-03 25| 4.25 Fs
NA E 10E-03 312 1 3 EP
NA R O1E-04 2.27 2.27) B3 EP
NA R 8.A0E-04 238 238 B EP
NA R 7SE-02 4D06 40.06 IS
NA R 727604 2.06 2.06 ST q
NA 3 Z00E-02 56.7| 56.7 ST [ §
NA IR 3E-02) 348 34 67 €] 1 1
NA R SBE-04 1.86 .66 i EP
NA |_NA A0EL 23.53 23.53 |§ EP
A R A5E03 IR 411 S EP
NA R 28E 00 2347 2347 EP
A IR 4.BOE-04 1.36 136 5 EP 1
NA R L4TE-O 0.24 024 T EP
A R .0EE 25.74 25.74 E EP
A R 53E-C .27 0.7/(B E
A R 250E-03 731 5 3
NA R 4 23%-05) Z 0.12[8 3
NA R 2.15E-04 0.61 § 1&3
NA R 8.53E-05| 27 0.27 SIT NA 1
NA R 4.306-04 22 1.22 T NA
NA R BE-04] 32| 232 S
2|RF W0E02| 36.85 38,86 T F
NA R 3605 27 427 T
NA R 0E04 .34 0.34 SIT
NA R 3T0E03 .38 5
A RF 3.8BE-05 Xl 0.11 ST 1
A R 4 23E-05 XF 012 3
NA RF 53E-08] 0 0.01 3
NA RF .SOE-04 56, 1.56] 8 al 1
NA R L70E04 1.08 1.05 B
A ‘R 4 506-08 12.76) 12.76 B EP
A R A40E-03) 6.8| (X3 S EP
A R JOE-03 10.49 10.48] EP
A R -30E-03)] .80 80 3
A R 4.50E-03 12.75, 1276 EP
NA R 216-04 X 0.21 EP
NA R 6.36E 05, 18 0.18| S Ep
NA R A 50E-08) 13 3} €P
A R $4E -05] .18 K T EP
NA R T7E-04 17 X T EP
NA ’5 ,00EA 51 17, X! T EP 1
NA RF .70E-0S, .19) 019 SIT 1
A IR ne-t_»ﬁ] 2 'F/S
A |RF S3E-08 0.00¢ 0.0001 P
A R 12E-04 94 F/5
2[RR 0E-03] 19.28 19.28 Is
3{RE ADE-03 14.46) 13.48) 15
NA [NA .80E-03 18.44 18.44] IS ER
2|RF “80E-03) 10 5.10] s q p
3ARF 7.70E-03 21.83 21.63 i 2
RF 2.00E-07 .67 567 B 2
2|RR 9.60E-03 28.06 26.06 S
2IRF 7.50E-D4] 2.1250843 zmss@'i
2(RF. 7 60E-03 21.26 2126 5 1&
Z|RF 10E~04] 88 0.88)] T [}
NA [NA 20E-02| 34.02 34.02 S EP
NA NA 2.90E 03 22 8.22) S EP
2)RF G0E-D4 .54 .54 T 133
2[RF 4.00E-05 XK 1 T 143
NA NA 3.80E-05| 11 11 T EP
NA NA JOE-03| 22 822 S EP
2|RF YE-03 .50 8.50) IT 14
{F E-0S| 0.1077165 0.9077165|8 1
2|RF . 7OE-04] 0.7653644 amm:ii
3F {BOE-04]  1.35063 1.36083[8
& 9.20E-05| 0.2607874 0260787418
F 1OE-03 312 312
FR TOE-03 18.99) 16.99] T
RR 530E-00 16.02, 1502 T
IRR 1DE-02 a1.18 3118 S
R 4.20E-03 11.01 11.81 i
2|FF 20€-04] 0.6236221] 0.62368221|B
NA |F B8BE-05| .28 028 T EP
NA IF 69E-04 18 248 ST EP
A | L J9E-04 47, 1.47] T NA
A R 7ATE.0A 08| 205] SIV EP
A R 513E-03 14.64 14.54 5 EP
NA R HOE-04 71 (%41 EP 1
A IR S1E-04 .37 0.37 EP
A R 90E-03 .39 5.39! S EP
A IF . 45E-04 89) SICIL 7
A pi .68 D4 5] 2.15) T 7
NA F X ? 1.7 1.7 ST 7
NA R . 60E-03) 16.7 16.73 7
NA R 6.00E-03 17, 17, 7
[MW-NASE-086 NA R 1,0BE-03 3.0 3, S 1
FW-BD § NA F 141E-04 0.4 0.4 [anc 1




_{E.. .20E-04 0.3 = 034
IF 183E-04. - 052 '
TF “06E-05| ) i
3 _LOGE-05]
R T TE S
= - ~0:00051 ]

0.00014]

PR 5 5 B 5 5 553

MW-NASB-07 I - ‘
MW-NASB-075 n
MW:NASB-076 : i
MW:81 . ~0.005
N - -
MW-814 N X B R R Y
; Geometric Mean -’ 5:31 0.21 16.36 * ~ .63 0.0002672 " 043
~ Mean 10.35 0.55 1945 402 0.000325. ~ 0.70
Maximum- . 49.05 1.86 36.85 56.70  0.00051 213
M 0.009 0.0001 411 001  0.00014, 0.11
™ . 46 24 . 9 18 2 8
Sourtes,, ! Stratigraphic Units . -
Table 4-3, Remedial Investigation (E.C. Jordan 1890) . s ¢ sand :
2 Table 3-2, I ntal R dial i i (E:C. Jordan; 1991) T Transition
3 Table 8-3, Suf Remedial Investigation (E.C. Jordan-1997). F Fill
s . [+ Clay *
. L Till
B8 .’ Bedrock”
! -~

Low Hi Low _Hi
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i |sand, outwash b 1.00E-03 ' 1.00E-01 2.84
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= -
P

aidal)
CmiSec,

Low

Andersen;-1992:Applled;
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RECOVERY-DRAWDOWN TEST RESULTS

The aquifer. recovery-drawdown.test included shutting down the four operating extraction wells
at the Eastern Plume from 9:00AM on 28 April 2008 to 9:00AM on 6 May 2008 and collecting
water level data at 23 observation points (EP-01, EP-02, EP-03, MW-229A, MW-229B, MW-
311, EP-04, EP;06, MW-MB-05-B, MW-MB-05-C, EP-09, EP-10, EP-11, EP-12, MW-331,
MW-330, MW-308, MW-309B, EP-13, EP-15,P-106, MW-306, and MW-209). The data
collected during the recovery-drawdown test was used to calibrate the groundwater flow model
developed for the Eastern Plume. The details of the recovery-drawdown test are provided below.
This plan was revised on the basis of regulator comments received on the proposed procedure
issued on 31 October 2007.

Recovery Test

An aquifer recovery-drawdown test was completed for overburden hydrogeologic units under the
influence of the extraction well system at the Eastern Plume.. The objective of the recovery-
drawdown test was to better estimate hydraulic properties of the various units present at the site,
in particular the lower sand unit, which contains most of the 1mpacted groundwater at the site.
Previous estimates of hydraulic conductivity for the hydrogeologic units underlying Naval Air
Station (NAS) Brunswick have been based on slug test data obtained during the Remedial
Investigation and Supplemental Remedial Investigations conducted by E.C. Jordan (1990 and
1991, respectively). The limitations of slug test data are that they estimate the hydraulic
conductivity of aquifer materials immediately surrounding the tested well, are greatly affected by
well construction characteristics, and do not provide sufficient data to quantify vertical hydraulic
conductivity for the stratigraphic units beneath the Eastern Plume. Recovery-drawdown test data
was able to prov1de a better estimate of aqulfer-scale hydraulic conduct1v1ty values and other
hydraulic propertles such as transmrss1v1ty and storativity. Values for these parameters were
estimated from analytical solutions of observatlon data and verlﬁed by using the groundwater
model developed for the Easterri Plume.

The recovery—drawdown test involved the simultaneous shutdown and subsequent start-up of all
four operating extraction wélls. The extraction well network remained off line for eight days
and subséquently started up. Water level datd was recorded in-selected wells and piezometers
during this period. ‘The recovery-drawdown data was analyzed us1ng analytrcal solut1ons and the
numerical ground water flow model developed for the site.

Pressure transducers (In-Situ Level Trolls) were installed at a select group of wells and were
monitored during the recovery-drawdown test. Transducers were installed in selected wells (see
table below) and water levels were recorded for a period of time (~48 hrs) prior to system
shutdown in order to assess and account for fluctuations in water levels whilé the extraction
system was running. Transducers continued to record water levels for the entire recovery period
after system shut-down, and for the subsequent drawdown period after system start-up.
Monitoring wells and piezometers selected for monitoring were chosen’'in order to obtain an

7
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adequate data set of recovering water levels that were used to determme hydraulic properties in
the hydrogeologic units beneath the Eastern Plume.

Observation points for this recovery-drawdown test were selected based on the‘leeation‘of each
well relative to site extraction wells. The s€lected observation points have a large portion of
their screetts in either the lower sand unit or transition unit. In addition, ‘one monitoring well was
selected which is located outside the radius of influence of'the extraction system was ronitored
to account for any change in water levels not attrlbutable to system shutdown (i.e., a background
well). ~ :

The table below provides,the observation points for each extraction well.

OBSERVATION WELLS
, | Background

Geologic Unit EW-1 EW-2A EW-4 EW-5A Well
Lower Sand Unit | EP-01 MW =311 EP- 09 EP-13 YMW-209
Wells EP-02 EP-04 JEP-10 EP-15
’ i EP-03 EP-06 'EP 1 P-106

MW-229A | MW-MB- | EP-12

4 ) 05-C - MW-331- ’

Transition Unit MW-229B° | MW-MB- [ MW-330 MW-306 -
| Wells e 05-B . | .
Bedrock Weljs . - , MW 308 — -
MW 309B .

" The proposed observation poirit, P-128, was blocked. MW—MB—OS,S-.{C was monitored in its place.

Precipitation was monltored durmg the recovery drawdown test to assess whether ra1n events
affected the aqulfer recovery For each transducer, the t1m1ng 1nterval between measurements
was on a log scalé so water level data were collected from each well more frequently at the
beginning of the test when élevations will be changing more rapidly.

The extraction system was off-line for eight days. The test continued until sufficient recovery
data had been collected to delmeate values for the hydrogeologlc unit constants and to. determine
whether there were any recharge or barrier boundaries. The extraction system was subsequently
turned back on, and transducers continued.to collect water level data in order to capture the
aquifer drawdown response :

Aquifer Analysis

Transmissivity, storativity, lhydraulic conductivity and specific storage values for the lower sand
were calculated from data collected during the April- May 2008 recovery-drawdown test. In
order to increase conﬁdence in estimates of aquifer parameter. values, values were calculated -
using analytrcal solutrons for both the recovery and drawdown phases of the test. These values
were then used as plau81ble ranges for. the lower sand hydraulic conductivity during flow model
calibration. Type curves were matched to early time recovery and drawdown data to obtain

Naval Air Station V Groundwater Modeling Summary Report
Brunswick, Maine . Sites land 3 and the Eastern Plume
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transmissivity, storativity, hydraulic conductivity and specific storage values. Recovery data was
corrected for the increase in water levels due to the large precipitatiQn event that began a few
hours after extraction system shut-down. It was assumed that water level trends increased
linearly over the course of the tecovery- drawdown test. The formula used for the correction of
the recovery-drawdown data was: - :

\

A -

WL, = WLy — (/T x AWL)

where
WL, = Corrected water level at each observation point
WL, = Measured water level at each observation point
t .= Time at Wthh measurement was logged as measured from the cessation of
' pumpmg
T =" Total time of logged period, from cessatlon of pumpmg to end of logging
period after resumption of pumping” Ry
AWL = Change in water elevation from start of logglng to end of logglng, th1s

method factored out changes due to pumping since pumping stopped after,
recording began, and pumping had resumed with water levels retirning to near
maximum drawdown before recording ended. A

For the most part, the Theis solution-for confined aquxfers was ‘used for 0bservat1on well data.
For certain data sets, the Cooper—Jacob straight line method ‘was used to match to latef time data
where observation data could not be matched to the Theis cuive. Table 1 provides the calculated
values for each well. Table 2 prov1des a summary of average usable hydraulic conduct1v1ty
values grouped by extractton well. :

The results of the analyt1cal solutions indicate that the conduct1v1ty of lower sand varies by an
order of magnltude (from 4.69 to 56.37ft/day) over the areas affected by pumpirig from the -
aquifer. Thefe is also a relat1ve degree of uniformity between values calculated for gdch
observation point within each well group. For instance, there is a felative small. range of
conductivity values,.from 26 to 38 ft/day, for wells and p1ezometers screened w1thm the lower
sand within the EW-I radius of influence. This is also the case with EW-4, and EW-5A although
the higher conductivities calculated for observation points furthest away from the extraction
wells may be the result of intersecting cones of influence. Conductivity values for observation
points monitoring EW-2A show a slight lessening of conductivities from west to east. Based on
this data, model layers 4 and 5 were divided into zones based on the interpreted distribution of
hydraulic conductivity. Figure B.1-2 shows the distribution of hydrauhc conductivity Zones for
model layers 4 and 5 representing the lower sand.

Values for specific storage and storativity were also obtained from pump test data. These values
were used as the range for model layers 4 and 5 (lower sand) for the transient simulation that was
used to verify the steady-state non-pumping calibrated model. Table 3 provides a summary of
average usable storage coefficient values grouped by extraction well.

Naval Air Station Groundwater Modeling Summary Report
Brunswick, Maine Sites 1and 3 and the Eastern Plume
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Table 1 - Calculated Aquifer Parameter Values From April-May 2008 Recovery-Drawdown Test

Background
HoJ

f

EWEE
a

EW-02A

\

MW-208 -,

Wis29
EP-04

v,

D
i)
e

Displacement-Time

NA

Theis/Hantusch

I

Recovery

0,040
0}110,0 )

o){o)o
0}{0:0 !

0}{u]e

0;10]0
0

0007
DI000220

0}{0

0.001587

i

SENA

NOR020
0}{0]o]0
0){0;0[0
03{0)0)o

4 1 plojoja
OIOOL
0
00O
D000
0 ) NOOO!

34.95| 0.00006105

EW-02A

EP-04

Displacement-Time

Theis/Hantusch.

Drawdown .

. 35.84

0.00007439

EW-02A

EP-06

Displacement-Time’

antusch_

Récovery

45.45|  0.0000277

EW-02A

EP-06

Displacement-Tirrie
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0.00003605
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Mw-311

Displacement-Time
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0.00006962
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Displacement-Time
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Table 2 - Summary of Calculated Hydraulic Conductivities From Recovery-Drawdown Data
Usefork? ) Y

) Values

WsllGroup Average of K(R/3)  Average of T {R2/d)
w01 31.58 503.53125
EP-D1 T 3805 §11.55
Drawdown 39.21 669.8
Thels/Hantusch 39,21 669.8
Recavery 36,89 $53.3
Theis/Hantusch 36.89 553.3
EP-02 32.255 $10.275
Orawdown 25.61 437.5
Theis/Hantusch 25.61 437.5
Recovery 38.% 583.05
Thels/Hantusch 389 583.05
£p-03 26.22 418
Drawdown 23.76 405.3
Theis/Hantusch 23.76 405.8
Recovery 28.68 430.2
Theis/Hantusch 28.68 430.2
MW-229A 23.795 4743
Drawdown 26.26 448.6
Theis/Hantusch 26.26 448.6
Recovery 33.33 500
Theis/Hantusch 33.33 500
EW-02A 3102733333 756.8183333
£p-04 35.395 92035
Drawdown 315,24 9319
Theis/Hantusch 35.84 931.9
Recovery 34.95 908.8
Theis/Hantusch 34.95 908.8
EP-08 4733 1230.7
Orawdown 49.21 1279.6
Theis/Hantusch 49.21 1273.6
Recovery 45.45 11818
Theis/Hantusch 45.45 1181.8
Mw-a11 8.923 98.61
Recovery 8.924 98.61
Theis/Hantusch 8924 98.61
MW-M8-05-C 11.79 140.2
Recovery 11.79 140.2
Yheis/Hantusch 11.79 140.2
EWd_ ; 5637 8914
EP09 33.99 6282
Recovery 39.99 628.2
Thels/Hantusch 39.99 628.2
EP-10 28.35 535.8
Recovery 28.3§ 535.8
Thels/Hantusch 2835 535.8
Ep-11 37.915 716.6
Drawdown 336 635.1
Coaper-Jacob 336 635.1
Recovery 42,23 798.1
Thels/Hantusch 42,23 798.1
EP-12 53.06 753.75
Drawdown 51.73 635.1
Cooper-)acob 51.73 635.1
Recovery 54.39 872.4
Theis/Hantusch 54.39 8724
MW-331 144.3 2135.1
Recovery 1443 2135.1
Thels/Hantusch 1443 2135.1
EW-05A 46908 140.722
T3 4766 BETE!
Recovery 4.766 143
Thels/Hantusch 4.766 143
EP-AS 6.4885 184.65
Drawdown 7.823 234.7
Thels/Hantusch 7.823 234.7
Recavery 5.154 154.6
Theis/Hantusch 5.154 154.6
P-106 2.8545 B5.655
Drawdown 2357 70.21
Theis/Hantusch 2.357 70.71
Recovery 3.352 100.6
Theis/Hantusch 3352 100.6

GrandToal " 32195561538 596,6373077



Table 3 - Summary of Calculated Specific Storage Values From Recovery-Drawdown Data

UseForS?

Well Group
EW-01
EP-01
Orawdown
Theis/Hantusch
Recovery
Theis/Hantusch
EP-02
Drawdown
Theis/Hantusch
Recovery
' Theis/Hantusch
EP-03
Drawdown
Theis/Hantusch
Recovery
Theis/Hantusch
MW-229A
Drawdown
Theis/Hantusch
Recovery
Thels/Hantusch
MW-2298
Recovery
Theis
EW-D2A
EP-04
Drawdown
Theis/Hantusch
Recovery
Theis/Hantusch
EP-06
Drawdown
Theis/Mantusch
Recavery
Thels/Hantusch
MwW-311
Recovery
Thels/Hantusch
MW-MB-05-C
Recovery
Theis/Hantusch

Recovery
Theis/Hamusch
EP-10
Recovery
Theis/Hantusch
EP-11
Recovery
Thels/Hantusch
EP-12
Recovery
Theis/Hantusch
MW-331
Recovery
Theis/Hantusch
Ew-05A
MW-306
Recovery
Theis/Hantusch
P-106
Recovery

Thels/Hantusch

Grand Total

y:

Values

Average of Spedific Storage (1/ft)

Average of Storatlvity
0.0002302 0.0048048
0.0001669 0.002637
0.0001292 0.002207
0.0001292 0.002207
0.0002045 0.003067
0.0002045 0.003067
0.0002380 0.0047285
0.0002496 0.004263
0.0002496 0.004263
0.0003463 0.005194
0.0003463 0.005134
0.0004725 0.0074885
0.0003958 0.00676
0.0003958 0.00676
0.0005491 0.008237
0.0005491 0.008237
0.0000143 0.0002276
0.0000129 0.0002201
0.0000129 0.0002201
0.0000157 0.0002351
0.0000157 0.0002351
0.0001688 0.01306
0.0001688 0.01306
0.0001688 0.01306
0.0000483  0.00103315
00000677 0.0017605
0.0000744 0.001934
0.0000744 0.001934
0.0000611 0.001587
0.0000611 0.001587
0.0000319 0.00082875
0.0000361 0.0009373
0.0000361 00003373
0.0000277 00007202
0.0000277 0.0007202
0.D00DE96 0.0007693
0.0000696 0.0007693
0.0000696 0.0007693
0.0000211 0.0002511
0.0000211 0.0002511
0.0000211 0.0002511
0.0002679 0.00428518
0.0001315 '0.002066
0.0001315 0.002066
0.0001315 0.002066
0.0000173 0,0003268
0.0000173 0.0003268
0.0000173 0.0003268
0.0000225 0.0004253
0.0000225 0.0004253
0.0000225 0.0004253
0.0011430 0.01824
0.0011430 0.01824
0.0011430 0.01824
0.0000252 0.0003728
0.0000252 0.0003728
0.0000252 0.0003728
0.0000035 0.000106075
0.0000006 0.00001925
0.0000006 0.00001925
0.0000006 0.00001525
0.0000064 0.0001929
0.0000064 0.0001929
0.0000064 _ 0.0001929
0.0001686  0.003231143
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‘WELL TEST ANALYSIS

Data Set: C:\..\EW-01-EP-01__ Drawdown aqt

Date: 09/16/08

Time: 13:39:13

Company: ECC '
Client: Navy
Project: 5700.017

| .PROJECT INFORMATION

Location: NAS Brunswick

Test Well: EW-04
Test Date: 4/28/08

T  =669.8 ft%/day

Kz/Kr = 0.09661

S = 0.002207
b = 17.08 ft

WELL DATA
7 Pumping Welis Observation Wells
Well Name X (ft) Y (ft) Well Name X () Y (ft)
EW-01 -5 1396’28,2.37815941641.41~ - EP-01 1396302.88315941605.7
SOLUTION!
Aquifer Model: Confined Solution Method: Theis "N
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1.0E-5 1.0E-4 0.001 -0.01 0.1 1. 10. 100. 1000.
‘Time (min)

“WELL TEST ANALYSIS

Data Set: C:\..\EW-01-EP-01 Recovery aqt
Date: 09/16/08

Time: 13:39:33

. PROJECT INFORMATION
Company: ECC -
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA ;
- Pumping Wells o Observation Wells L
Well Name : X(ft) Y(ft) | [WellName , X (ft) Y (ft)
EW-01 = R 1396282.37815941641.41: - EP-01 ' 1396302.88315941605.7
‘SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =553.3 ft2/day o S  =0.003067
Kz/Kr=0.1 S b = 15. ft
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‘ WELL TEST ANALYSIS
Data Set: C:\..\EW-05A-P-106_Drawdown.aqt , ' :
Date: 09/16/08 [ Time: 13:38:18
. PROJECT INFORMATION
Company: ECC '
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA _

‘ Pumping Wells Observation Wells
Well Name X (ft) Y(ft) . | | WellName X(f) | Y(f)
EW-05A . 1397435.62415944141.88 | - P-106 . y ' 1397370.204115943990.0

SOLUTION o
Aquifer Model: anfined Solution Method: Theis.
T  =70.71ft%day \ S  =0.0003268
Kz/Kr=0.1 b = 30. ft
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WELL TEST ANALYSIS
Data Set: C:\..\EW-05A-MW-306 Recovery.aqt
Date: 09/16/08 : Time: 13:37:16
PROJECT INFORMATION
Company: ECC
Client: Navy k
Project: 5700.017 ‘
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
]
- Pumping Wells . Observation Wells ) _
Well Name CX(/) | Y () Well Name X (ft) Y (#t)
EW-05A 1397435.62415944141.83 | - MW-306 1396914.56215944184.9
SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =100.6 ft?/day S  =1.925E-5
= 30. ft

Kz/Kr = 0.1 | b
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Adjusted. Time. (min) : |
| WELL TEST ANALYSIS
Data Set: C:\...\EW-05A-MW-306_Drawdown.aqt , )
Date: 09/16/08 : Time: 13:36:43 :
\ PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
) AQUIFER DATA
Saturated Thickness: 30. ft \ Anisotropy Ratio (Kz/Kr): 0.1
Pumping Wells : ] .Observation Wells
Well. Name X (ft) Y (ft) Well Name _ X (ft) Y ()
EW-05A ¢ 1397435.62415944141.88 | : MW-306." , 1396914.56215944184.9
\ -SOLUTION

T = 173.9 ft%/day

‘Aquifer Model: Confined -

Solution Method: Cooper-Jacob

S = 1,58E-5
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0.1

10. 100. 1000. °
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Data Set: C:\..\EW-05A-EP-15_Recovery.aqt

WELL TEST ANALYSIS

Date: 09/16/08

Time: 13:36:12

Company: ECC

Client: Navy

Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08

PROJECT INFORMATION

Saturated Thickness: 30. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1--

WELL DATA !
Pumping Wells _ . ~ Observation Wells -
Well Name . X{(f) | YY) | |WellName _ X(@f) | Y(f)
| EW-05A . 1397435.62415944141.8B | - EP15 e 1397394.22 15944 168.6
, ~ SOLUTION
Aquifer Model: Confined

| T=215.6 #t2/day

Solution Method: Cooper-Jacob
S = 0.008797 ’
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Adjusted Time (min)

1000.

WELL TEST ANALYSIS

Data Set; C:\...\EW-05A-EP-15 Drawdown.aqt
Date: 09/16/08 ,

Time: 13:55:41

PROJECT INFORMATION

Company: ECC -
Client: Navy

Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08

AQUIFER DATA

Saturated Thickness: 30. ft .

Anisotropy Ratio (Kz/Kr) 0.1

WELL DATA
Pumping Wells Observation Wells }
Well Name X (ft) Y (ft) Well Name X (i) Y (ft)
EW-05A 1397435.62415944141.83 | - EP-15 1397394.22 15944168.6
SOLUTION

{

T = 275.7 ft2/day

Aquifer Model: Confined

Solution Method: Cooper-Jacob

S =0.01004
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WELL TEST ANALYSIS

Data Set: C:\..\EW-05A-EP-13_Recovery. ﬂ
Date: 09/16/08

Time: 13:35:10

PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
; Pumping Wells ‘ Observation Wells C-
Well Name X (ft) Y (ft) Well Name X (ft) Y (/) |
EW-05A 1397435.62415944141.8B | - EP-13 1397252.19215944181.8B
SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =143. ft%/day .8 =0.0005911
KzKr=01 { b =30
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WELL TEST ANALYSIS
Data Set: C:\...\EW-04-MW-331 Recovery aqt
Date: 09/16/08 Time: 13:34:45

PROJECT INFORMATION

Company: ECC

Client: Navy

Pro;ect 5700.017
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08 J

—— -

- WELL DATA
. Pumping Wells .- Observatlon Wells :

Well Name X(ft) Y () | | Well Name X (ft) Y (ft)
EW-04 1396896.97715943501,51 | - MW-331 1396774.66715942971.8

| ! SOLUTION N
AquiferModel: Confined : Solution Method: Theis
T  =2135.1 ft2/day /S =0.0003728
Kz/Kr =

0.1 b =148
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-~ 0.01 0.1 1. 10. 100. 1000. 1.0E+4 1.0E+5 -
Adjusted Time (min) B
' WELL TEST ANALYSIS
Data Set: C:\..\EW-04-MW-308 Recovery.aqt : -
Date: 09/16/08 ) Time: 13:34:24 ' : U
PROJECT INFORMATION ‘ .
Company: ECC U
Client: Navy
Project: 5700.017 =
Location: NAS Brunswick Lo L
Test Well: EW-04 ’ -
Test Date: 4/28/08 T W R
: i
AQUIFER DATA
Saturated Thickness: 17.08 ft Anisotropy Ratio (Kz/Kr): 0.09661 E
WELL DATA
Pumping Wells . Observation Wells E
Well Name X(ft) | Y(ft) Well Name . X)) | Y(ft)
EW-04 1396896.97715943501.5(1 | - MW-308  [1397587.06715943349.1
" soLUTION o |
|- Aquifer-Model: Confined - -« ..o - . —Solution Method:- Cooper-Jacob }
T = 1000, fi2/day S =0.001811 U
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-Time (min)

WELL TEST ANALYSIS
Data Set: C:\...\EW-04-MW-308 Drawdown.aqt o
Date: 09/16/08 Time: 13:33:50
PROJECT INFORMATION
Company: ECC N

Client: Navy

Project: .5700.017

Location: NAS Brunswick : S
Test Well: EW-04 ' ;
Test Date: 4/28/08

WELL DATA
‘ Pumping Wells v ' ; OBServaiﬁion Wells
Well Name - FOX(ft) b Y.(f) | [WelikName X(f) |- Y(f)
EW-04 ; , '1396896‘.9771 5943501.51 | - MW-308 ‘ 1397587.06715943349.1‘
SOLUTION
Aquifer Model: Confined | Solution Method: Theis
T  =1000. ft%/day ., S  =0.001811
Kz/Kr = 0.09661 ‘ b =17.08 ft
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WEEL TEST ANALYSIS

Data Set; C:\..\EW-04-EP-12_Recovery. aqt
Date: 09/16/08

Time: 13:33:18

Aquifer Model: Confined
T  =8724 ft%/day v

Kz/Kr=0.1

b

PROJEGCT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
» Pumping Wells - ] Observation Wells
Well Name X (ft) Y (ft) Well Name _ X(ft) Y (ft)y
‘| EW=04 - 1396896.977115943501.51 - EP-12 - 1396772.666115943630.4
SOLUTION |

Solution Method: Theis

S =0.01834
= 16.04 ft
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WELL TEST ANALYSIS
Data Set: C:\...\EW-04-EP-12_Drawdown.aqt s .
Date: 09/16/08 . Time: 13:32:53
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017 N
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08 =
| AQUIFER DATA
Saturated Thickness: 16.04 ft : Anisotropy Ratio (Kz/Kr); .0.1
| B © WELL DATA
” Pumping Wells » Observation Wells
Well Name X (ft) Y (ft) |' | Well Name X (ft) Y (ft)
EW-04 1396896.97715943501.501 | - EP-12 * 1396772.666115943630.4
5 ] SOLUTION
_Aquifer Model: Confined . =~ . Solution Method: Cooper-Jacob
T = 820.7 ft%/day S = 0.0003766
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-0.01 0.1 “ 1. “10. 100. 1000.
Time (min)
- WELL TEST ANALYSIS
Data Set: C:\...\EW-04-EP-11 Recovery aqt . 2ot
Date: 09/16/08 Time: 13:32:29
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
Pumping Wells Observatlon Wells
Well Name X (ft) Y (ft) | | Well Name X (ft) Y (ft)
EW-04 1396896.97715943501.51 | - EP-11 1396898.78115943630.5
SOLUTION * ’

- Aquifer Model: Confined

T  =798.11ft%/day
Kz/Kr = 0.1

Solution Method: “Theis
S = 0,0004253

b =189
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0.01 0.1 ¢

1. 10. 100.

Adjusted Time (min)

1000.

s
«

Data Set: C:\..\EW-04-EP-11 Drawdown aqt

WELL TEST ANALYSIS

Date: 09/16/08

Time: 13:32:02

|
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08

PROJECT INFORMATION

Saturated Thickness: 18.9 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA

Pumping Wells v ‘ Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
EW-04 1396896.977115943501.5/1 | - EP-11 1396898.78115943630.5
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Jacob
T =635.1 ftz/day S =0.0005414
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- Time (min) )
WELL TEST ANALYSIS
Data Set: C:\..\EW-04-EP-10 Recovery aqt : ‘
Date: 09/16/08 Time: 13:31:34
PROJECTINFORMATION i
Company: ECC
Client: Navy
Project: §700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
Pumping Wells Obseérvation Wells
Well Name X {ft) Y (ft) | | Well Name X (ft) Y (ft)
EW-04 ’ 1396896.97715943501.511 | -~EP-10 1396965.54615943497.8
‘ SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =5358ft/day S  =0.0003268 \

Kz/Kr = 0.1 b =189t

l
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0.01 - 041 1. ‘ 10. 100. 1000.
Adjusted Time (min)
‘WELL TEST ANALYSIS
Data Set: C:\..\EW-04-EP-10_Drawdown.aqt
Date: 09/16/08 - Time: 13:31:16
PROJECT INFORMATION

Company: ECC

Client: Navy

Project: 5700.017 -
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08

AQUIFER DATA

Saturated Thickness: 18.9 ft

Anisotropy Ratio (Kz/Kr): .0.1

. 'WELL DATA
Pumping Wells L Observation Wells
Well Name- X (ft) Y (ft) ‘Well Name X (ft) Y (ft)
EW-04 1396896.977115943501.511 |- EP-10 1396965.54615943497.8
SOLUTION "
Aquifer Model: Confined ‘ , / Solution Method; Cooper-Jacob
T = 348.1 ft%/day S = 0.001124
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1000.

Data Set: C:\..\EW-04-EP-09_Recovery.aqt

WELL TEST ANALYSIS

Date: 09/16/08

Time: 13:29:40

PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
EW-04 1396896.97715943501.51 | - EP-09 1396900.487 15943471
SOLUTION L

Aduifer Model: Confined

T  =628.2 ft?/day
Kz/Kr = 0.09661

Solution Method: " Theis

S  =0.002066
b =1571ft

s S s B

L H

I




j

. [ CC

3- T TTTIT T TTTTI T T TTTI T TTTT 1T T TTITT

- 1
24 - oot
i ]
E 18 -
= B i
[0
aEJ . .
g ) 1
E’- 1.2 t |
o) < |
0.598 [ -
_0002 i 1 I/IIIAIIl JS IIAJ—'LL ol ‘-—'—U*l (| I[IIIII [ IIIIII| [ IILII;!
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. / Adjusted Time (min)
WELL TEST ANALYSIS
Data Set: C:\.. \EW-04-EP-09 Drawdown.aqt R
Date: 09/16/08 . Time: 13:30:57

PROJECT INFORMATION

Company: ECC

Client: Navy

Project: 5700.017 .

Location: NAS Brunswick ;

Test Well: EW-04 STy
Test Date: 4/28/08

AQUIFER DATA

Saturated Thickness: 15.71 ft Anisotropy Ratio (Kz/Kr): .0.1072

‘ ’ WELL DATA -

Pumping Wells ' Observation Wells B
Well Name X (ft) Y (ft) | [Well Name X (ft) Y () |
EW-04 1396896.977115943501.5(1 | - EP-09 1396900.487] 15943471
SOLUTION

Aquifer Model: Confined : Solution, Method: Cooper-Jacob *
T = 435.5 ft2/day S = 0.005482
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“Time (min)
WELL TEST ANALYSIS
Data Set: C:\...\EW-02A-EP-06_Recovery.aqt ' o
Date: 09/16/08 Time: 13:49:16

!

PROJECT INFORMATION

Company: ECC

Client: Navy

Project: 5§700.017
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08

\ WELL DATA ,
- Pumping Wells : _ Observation Wells
Well Name | X(ft) Y (ft) | Well Name | X (ft) Y (ft)
EW-02A 1396932.54115942382.8 . |- EP-06 1396436,216115942554.2
o SOLUTION o
Aquifer Model: Confined Solution Méthod: Theis '
T  =1181.8 #%/day S =0.0007202
Kz/Kr =

1 ‘ b =261
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:+ 0.01 0.1 1. 10. 100. 1000.
. Time (min)
WELL TEST ANALYSIS

Data Set; C:\..\EW-02A-EP-06_Drawdown.aqt
Date: 09/16/08

Time: 13:47:52

PROJECT INFORMATION
Company: ECC J
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
Pumping Wells _ _ Observation Wells ‘
Well Name X)) | Y(ft) Well Name X (ft) Y (ft)
EW-02A - 1396932.541159423?2.88 - EP-06 1396436.21615942554.2
SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =12796 ft%/day S  =0.0009373 .
Kz/Kr=0.1 b = 26. ft
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0.01 0.1 1. 10. 100. 1000.
Time (Min)
WELL TEST ANALYSIS
Data Set: C:\..\EW-02A-EP-04_Recovery.aqt :
Date: 09/16/08 o : Time: 13:47:19
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
" Pumping Wells ‘ _ Observation Wells ‘
Well Name X (ft) - Y(ft) | | Well Name X(f) | Y(ft)
EW-02A 1396932.541115942382.8B |- EP-04 1396609.31315942503.6
SOLUTION |
Aquifer Model: Confined Solution Method: Theis
T =908.8 ft2/day S = 0.001587
Kz/Kr = 0.1 ' b = 26. ft
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Timex(min)
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WELL TEST ANALYSIS
Data Set: C:\..\EW-02A-EP-04 Drawdown.aqt

Date: 09/16/08

Time: 13:46:50

PROJECT INFORMATION

Company: ECC \
Client: Navy
Project: 5700.017
Location: NAS Brunswick {
Test Well: EW-04
Test Date: 4/28/08

, WELL DATA A

Pumping Wells . Observation Wells
Well Name X (ft) Y.(f) Well Name X (ft) - Y (ft)
EW-02A. . 1396932.541115942382.88 | - EP-04 1396609.31315942503.6
SOLUTION

Aquifer Model: Confined

T  =931.9 ft2/day
Kz/Kr = 0.1

Solution Method: Theis

S = 0.001934
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Time (min)
WELL TEST ANALYSIS
Data Set: C:\...\EW-02A_MW-MB- OSC Recovery.aqt *.
Date: 09/16/08 Tlme 13:46:13
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick .
Test Well: EW-04 A
Test Date: 4/28/08
WELL DATA
- Pumping Wells , , __Observation Wells 7
Well Name X (ft) _ Y (ft) Well Name X (ft) Y (f)
EW-02A , 1396932.54115942382.88 | - MW-MB-05C 1397056.42 [15942426.1
SOLUTION .
Aquifer Model: Confined . Solution Method: Theis
T  =140.2 ft/day S  =0.0002511

Kz/Kr=0,1 ’ b =11.89ft
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»0.01 0.1 1. 10. 100. 1000.

Adjusted Time (min)

WELL TEST ANALYSIS

Data Set: C:\..\EW-02A _MW-MB-05C Drawdown.agt oo
| | . Time: 13:45:15

Date: 09/16/08

Company: ECC
Client: Navy
Project: 5700.017

Location: NAS Brunswick

Test Well: EW-04
Test Date: 4/28/08

PROJECT INFORMATION

Saturated Thickness: 11,89ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.09661

Pumping Wells

WELL DATA

" Observation Wells

Well Name X({#) [ _Y(@) | [WellName X [ Y ()
EW-02A 1396932.541 | 1397056.42 15942426.1}

15942382.88 | - MW:MB-05C _

Aquifer Model: Confined
T = 372.9 it2/day

SOLUTION

Solution Method: Cooper-Jacob

S =0.004263 '




SOLUTION

—3 3

- 0,',?,2,',, R L L D AL P 'f"i I
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0.096 —. — L
N J o 3
L. r" e N"fq STREERT: K .___M » .
-0.03 L Cocd e @l Lo bl Ll L.
0.1 1. 10. 100. “ 1000. 1.0E+4 1. 0E+5 L
Adjusted Time (min)
WELL TEST ANALYSIS U
Data Set: C:\..\EW-02A_MW-MB- OSB Recovery agt -+ ‘
Date: 09/16/08 Time: 13:44:42 H
PROJECT INFORMATION )
Company: ECC U
Client: Navy B
Project: §700.017 )
Location: NAS Brunswick H
Test Well: EW-04
| TestDate: 4/28/08 B
AQUIFER DATA U
Saturated Thickness: -51.77 ft Anisotropy Ratio (Kz/Kr): 0.1
, WELL DATA U
"Pumping Wells . -_Observation Wells B -
Well Name X()_ | V@ | [(WellNeme | X | Y@ |
EW-02A ¢ - 1396932.54115942382.88 | - MW:MB-05B -~ 1397056.42 15942426.1

Aquifer Model: Unconfined
T = 211.4 ft%/day

Solution Method: Coopeér-Jacob
$=0.017 |
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0.01 0.1 1. ¢ 10. 100. 1000. 1.0E+4 1.0E+5
Time -(min)
\ WELL TEST ANALYSIS
Data Set: C:\..\EW-02A_MW-311_Recovery.aqt - '
Date: 09/16/08 oo T / Time: 13:44:13 i
PROJECT INFORMATION

Company: ECC

Client: Navy

Project: 5700,017
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08

'WELL DATA
Pumping Wells P Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
EW-02A 1396932.54115942382.8p | - MW-311 1396977.35715942379.4
SOLUTION
Aquifer Model: Confined o Solution Method: Theis
T = 98.61 ft2/day S = 0.0007693
Kz/Kr=0.1 b =11.05 ft




o

- Aquifer-Model: Confined
T =203.3 ft%/day

Solution-Method: Cooper-Jacob -
S =0.002517

o ? ) Iﬂl T IHI'III _/,,,‘I ”I T [J[II N [ TTTTIT B 1 ) VA l,',,“l T f ]»»I TTIT o
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_002 i + | Le | 114 I'l““d’ﬂ*’*l*e‘“l’”’lﬁ'mﬂ#{// L 11 Hll| | Lt IJ_I_I_IJ I i IILI_-
0.1 1. 10. 100. 1000. 1.0E+4
Adjusted Time (min)
WELL TEST ANALYSIS
Data Set: C:\..\EW-02A_ MW-311 Drawdown.aqt .
Date: 09/16/08 Time: 13:43:44
PROJECT INFORMATION 4
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
-Test Date: 4/28/08
AQUIFER DATA
Saturated Thickness: 1 1.05 ft Anisotropy Ratio (Kz/Kr)." 0.1
. WELL DATA '
. Pumping Wells 7 Observation Wells
Well Name X (ft) Y (ft) Well Name CX(f) | Y (i)
EW-02A 1396932.541115942382.88 | - MW-311 1396977-.35715942379.4
SOLUTION ?
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0.01 - 041 10. 100. 1000. 1.0E+4 1.0E+5 '
Time (min)
‘WELL TEST ANALYSIS
Data Set: C:\..\EW-01-MW-229B Recow aqt o
Time: 13:43:02

Date: 09/16/08

Company: ECC

Client: Navy

Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04

Test Date: 4/28/08

PROJECT INFORMATION

Kz/Kr= 0.1

WELL DATA
, Pumping Wells A Observation Wells ; »
Well Name | X (f) Y (ft) | Well Name X [ Y(f)
EW-01 1396282.37815941641.41 | - MW-229B 1396291.63 159414931
SOLUTION
Aquifer Model: Unconfined/ Solution Méthod:, Theis
T  =21.33 ft?/day S, =0.01306
b =77.39 ft
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0.01 0.1 1. 10. 100. 1000. 1.0E+4
Adjusted Time (min) *
WELL TEST ANALYSIS \
Data Set: C:\...\EW-01-MW-229B_Drawdown.aqgt ( ‘
Date: 09/16/08 Time: 13:42:34
"PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
AQUIFER DATA )
Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 0.1-
WELL DATA
Pumping Wells , o Observation Wells
Well Name CX(f) | Y(f) | | WellName X (ft) Y (ft)
EW-01 1396282.37815941641.4/1 - MW-229B 1396291.63 1594 1493.1
SOLUTION |
Aquifer Model:--Confined / - Solution Method: Cooper-Jacob *

T = 194.5 ft2/day S =0.03746




—

3

—— [

———

770;‘7577 f Illll|[7 1 I"TTTTTH T I TTTTIT ,,,I,,,I Iﬁ‘lllrll TTTT
0.399 — =
€ 0208 |- -
= R i
Q
E - —]
(] i
(6}
] L _
73
= 0.197. _— —_
0.096 — —
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+ 0.01 . 0.1 1. 10. 100. 1000.
Time (min)
. 'WELL TEST ANALYSIS
Data Set: C:\..\EW-01-MW-229A Recovery.aqt . o
Date: 09/16/08 ‘ Time: 13:42:00
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08 ,
WELL DATA ,
Pumping Wells ” Observation Wells
Well Name , X (f) Y (ft) Well Name X (ft) | Y (f)
EW-01 - 1396282.37815941641.4/1 | - MW-229A 1396291.63 [15941493.1
SOLUTION
Aquifer Model: Confined . Solution Method: Theis
T  =500. ft%/day ; - S =0.0002351
Kz/Kr = 0.1 b = 15. ft
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- WELL TEST ANALYSIS

Data Set: C:\...\EW-01-MW-229A Drawdown.gqt

Date: 09/16/08

Time: 13:41:42

Aquifer Model: Confined

T =448.6 ft2/day
Kz/Kr = 0.09661

PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
, - WELL DATA
" Pumping Wells “ _ Observation Wells 4
Well Name X(#) | Y(ft) Well Name X(@f) [ Y(f)
1 EW-01- 1396282.37815941641.41 | - MW-229A 1396291.63 15941493.1
SOLUTION

Solution Method: Theis

S = 0.0002201
b = 17.08 ft

Mo




] ! 770787 B 7I J l,',lll,ll 7I T IlTlII - T J,,Jﬁ!“l T T TTTTIT ] ,,,I,,,I,,I,I,Il,
0.638 .-
B (
€ 0476 |
= .
Q
E —
g _
L n
&
S 0314 B
0.152 —
_6_01 T * ;Illlll 1! IIIIIII| | 1 IIIIII_
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.WELL TEST ANALYSIS
Data Set: C:\..\EW-01-EP-03 Recovery.agt - .
Date: 09/16/08 Time: 13:41:28
PROJECT INFORMATION
Company: ECC ! /
Client: Navy
Project: 5700.017 }
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
Pumping Wells .Observation Wells
Well Name X (ft) Y (ft) Well Name “ X(f) | Y(ft)
EW-01. 1396282.37815941641.41 |+ EP-03 1396252.4915941634.0
-SOLUTION
Aquifer Model: Confined " Solution Method: Theis
T =430.2 ft%/day ; S =0.008237
Kz/Kr=0.1 b =15, ft




Kz/Kr = 0.09661 09661 b 17.08 ft
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0.158 —
: ]
_0003 TR T A TR T 7 |'|||||| [ IIII|||| Lol
+ 0.01 - 0.1 e, “10. 100. " 1000.
- Fime (min)
- WELL TEST ANALYSIS
Data Set: C:\...\EW-01-EP-03 Drawdown aqt (
Date: 09/16/08 ‘ Time: 13:41:14
- PROJECT INFORMATION
Company: ECC
Client: Navy N
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
“WELL DATA
~ Pumping Wells ; _ ' Observation Wells B
Well Name - X({) | Y(ft) | |[WellName X(f) | Y(ft)
EW01 & 1396282.37815941641.411 | - EP-03 1396252.49 15941634.0
-
' SOLUTION
Aquifer Model: Confined ‘ Solution Method: Theis
T  =405.8 ft/day S  =0.00676
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_0006 " ! .'""'|‘ T e i '|Il| 1 ] IIIIII| | 1 IIIIII| 1 1 1 il
0.01 0.1 1. 10. 100. 1000.
- Time (min)
WELL TEST ANALYSIS
Data Set: C:\...\EW—01-EP-02 Recovery.aqt . oo
Date: 09/16/08 (, . , , Time: 13:41:00
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA s
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X(f) | Y(ft)
EW-01 1396282.37815941641.4/1 | - EP-02 1396268.59915941630.0
SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =583.5 ft2/day S  =0.005194
Kz/Kr = 0.1 b = 15. ft
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&
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0.01 0.1 1. 10. -100. 1000.
Time (thin)
WELL TEST ANALYSIS
Data Set: C:\..\EW-01-EP-02_Drawdown.aqt L -
Date: 09/16/08 o k Time: 13:40:44
< PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA
Pumping Wells , 7 ____Observation Wells |
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
EW-01 -  1396282.37815941641.4/1 o EP-02 - 1396268.59915941630.0
"SOLUTION
Aquifer Model: Confined Solution Method: Theis
T  =437.5 ft%/day S  =0.004263

Kz/Kr = 0.09661 ' b = 17.08 ft
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'0-003 A et |4\H% - :4 THPQ?’:#:."W T ata "A |l | T \J_\_Ll | IIII_
0.01 0.1 1. 10. 100. 1000.
Time (min)
_ WELL TEST ANALYSIS
Data Set: C:\..\EW-05A-P-106_Recovery.aqt
Date: 09/16/08 - Time: 13:38:42
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017 ‘\
Location: NAS Brunswick
Test Well: EW-04
Test Date: 4/28/08
WELL DATA .
Pumping Wells _ Observation Wells
Well Name X (ft) Y (f) | [Well Name X(f) [ Y(f)
EW-05A 1397435.62415944141.8B | - P-106 1397370.20415943990.0
| SOLUTION
Aquifer Model: Confined Solution Method: Theis
T =100 ft%/day S  =0.0001929
Kz/Kr = 0.1 b = 30. ft
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APPENDIX E

Calibration Results
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.Table E-1. Calibrated Head Values

Name

Observed. Head (ft
MSL)

LOWeF Galibration

g MSL)

Up'pér Calibration
Limit (ft MSL)

Calculated Head
(ftMsSL) *

___Residual.

EP-10

3175

33.48

33.14

) 1.39 !

EP-11

" 31.79

3352

33.80

1201 . -

EP-12.

_31.66

33.39

34.32

2.66

EP-13 .~

32.37

34.10

-+ 31.82

-0.55

EP-14

32.46

-34.19

32.15

L0631

.32.45

34.18

30.59

186

EP-16

24.80

3653

4.51

EP-17

31.93

. 33.66

29.31

3193

:33.66

EP-19

C 31T

33.50

‘ ‘3"1.96

0.19

EP-20 |

32.04

33.77

31.96

MW-103

34.77

36.50

0.8

MW-104

'19.90

2163

2072

082

MW-105A

21.70

20.45

MW-105B

18.82

_23.43

17.73

-1.09

MW-106 °

. 28.26

 29.86

1.60 ° .~

MW-202A

30,18 ~

" 30.58

"~ 0.40

MW-203

20.83

21.40

0.57,

|MW-204

20.52"

1 19.22

-1.30 ~

MW-205

22.49

- 20.90

-1.59

MW-206A

24.47

2432

0.5,

MW-206B

23.25

19.66

359

MW-207B

"~ 15.82

21.96

6.14

MW-208

28.51

30.09

. 1.68

MW-209

T58.07

3111

2.19

MW-210B

24,55

33.55

..=1.00

MwW-211B

3283

MW-216A

3319

). VoL

MW-217A

30.87

—27.70

—3 17- .

MW-217B

. 31.87

© U IMW-218

~20.05

22.37

232

MW-219

.21.46

21.48

T 0.02

MW-220

19,91

23.48

MW-222

29.72

. 31.50

28,61

30.55

30:51"

32.95

- 26.86

2823

21,69

MW-232A :
MW-233R ]

MW=240

MW-303

(MW=305

MW-306 .

MW-307

MW-310 -

MW-311

MW-312

MW-313

MW-318

MW-319

MW-330
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Table-E-1 ‘Calibrated Head Values
. Observed‘Head (ft| Lower Calibration- Upper Callbratlon Calculated Head
Name- s ...MSL) e lelL(ft MSL) |- - ¢ V,«ReSIdual
MW-331 °29.07 27.34 0.69
MW-332 15.43 13,70 1,36 ...
MW-333 "16.31 ~14.58 -0:29
MW-334 , 19.51 17,78 -1.43"
MW-NASB-008 '55.74 -54.01 -2.32
MW-NASB-009. . 54.60 '52.8 . -0.23
MW-NASB-021: ~45.85 539 -
MW-NASB-022, 48.64 . 3.88
MW-NASB-023 59.02 =345
MW-NASB-024. 8.3 ~
MW-NASB-025

MW-NASB-026

MW-NASB 065

MW-NASB-066 |

MW-NASB-067

MW-NASB-068 '

MW-NASB-069

MW-NASB-070 °

MW-NAS

3-071

MW-NASB-072 |

MW-I\‘ASB 073 _

MW-NASB-077

MW-NASB-078 _

MW-NASB-079

MW-NASB-080 *

MW- \IASB 081

EP- 01""

EP-03'L T

" |EP-04

- [EP-05-

EP-06-

EP-07

[EPos—

Mean Absolute Error .

Mean Error

Root Mean Squared Error

R Squared Value
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AN
Fig. E-2 Calibration Results for Steady-State Non-Pumping by Selected Groups

™ Calibration Results of Steady-State, Non-Pumping Simulation for Upper Sand
Wells, Sites 1 and 3 and Eastern Plume

50 : !
jary Vi= 0LiR B P -] Observed Head vs, Calculated Head
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APPENDIX F

Steady-State Verification
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APPENDIX G

Transient Verification
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Fig. G-1 Observations Near EW-01
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Fig. G-3 Observations Near EW-04
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RESPONSE TO COMMENTS FROM THE
MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION -
BUREAU OF REMEDIATION AND WASTE MANAGEMENT
DRAFT GROUNDWATER MODELING SUMMARY REPORT
SITES 1 AND 3 AND THE EASTERN PLUME.
NAVAL AIR STATION BRUNSWICK, BRUNSWICK; MAINE

Commentor: Claudia Sait, MEDEP - Project:Manager-Federal Facilities
Bureau of Remediation & Waste Management

Comment Issue Date: 22 Jan 2009 [ Navy Résponse Date 17 Mar 2009

General Comments: .

1. The title of the document is misleading since it does not fulfill the workplan
objectives. MEDEP.suggests the following title: “Groundwater Modeling Interim
Report ...”

Response: Interim suggests that the report will not be finalized. Once there is

concurrence, a Final Groundwater Modeling Summary Report will be issued. A

‘Technical Memorandum will be issued that will specifically address the objectives
outlined in the Final Groundwater Modeling Work Plan (EA 2006), as well as provide
recommendations.

2. If available please provide a- spreadsheet or text file version of Table A-1 that details
the locations utilized and reference elevations for the associated stratigraphic units.

Response: An electronic Version of Table A-1 will be provided to MEDEP.

3. The heterogeneity of the layers targeted by the model (in particular the transition)
" was a significant concern for development of the-model. 'Theré are a number of
stochastic miodels that can address parameter heterogeneity (including Stochastic
Modflow, Modflow-Sto, et¢.) that are well represented in peer-reviewed literature.
Were stochastic methods cons1dered to address the heterogeneity issiles at the site
and, if so, please explam why weren’t they used?

Response: Stochastic models were considered during model developinent. However, the
non-stochastic approach-was chosen because it met the goals of the Work Plan and
appeared more transparent in its development. It was presumed that this approach could
adequately simulate groundwater flow to meet the objectives outlined in thé Work Plan.
The model was developed in accordance with the Final Work Plan to include
assumptions agreed to by the stakeholder and once developed will become a useful tool
for use by the project stakeholdeis that will enhance the overall understanding of
groundwater flow conditions at the Eastern Plume.

Naval Air Station Brunswick, Maine Response to Comments from
: Maine Department of Environmental Protection
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4. To ensure that the 1nformat10n generated by this modelmg effort is available in the

future, the Navy should obtain the model code from- ECC )
Response: The Navy will have the model input files for the final calibrated model, to
distribute as needed. !

*

Specific-:Comments:

5. . Page 3.Section 2 Site Conceptual Model: -

a.) :The Summary Report:for the Direct-Push Investigation at the Southern Boundary
of the Eastern Plume was never finalized because the agencies did not agree with
some key geologic interpretations, therefore it must be noted both here and in the
references that the Summary Report for the Direct-Push Investigation at the Southern
Boundary of the Eastern Plume is a draft final version.

Response: The text was revised to correctly state the Draft Final version of this report.

b.) The conceptual model has been revised, please reference the latest version from
2006 and update the text as needed. ‘ :

Response: The 2006 version‘ of the coriceptual model has been referenced in the
Groundwater Model Summary Report. -

6. Page 4, Section 2.1, Site Geology and Hydrogeology. bullet 1: This bullet cites the

amount of contaminant mass-removed by the Ground Water Extractron Treatment
System to 2003. Please update.- ‘

Response: The total mass removed through 2008 is 453 Kg and this amount will be cited

in the text.

7. . ___wge 5. Section 2 2 Existing Pump-and-Treat System, last-sentence: “Overall, the
groundwater extraction system has not established hydraulic control of the Eastern
Plume, although natural geologic conditions appear to have helped contain

, movement of the groundwater contamination.”

This appears to be true to the south but is not true of the eastward rnigration. Please
revise accordingly. ,

Response: The refereneed Sentence has been revised to, although natural geologic
conditions appear to have helped contain the eastward. movement of groundwater
contamlnatron

8. Page 8, Section 3.4.1 Aquifer Parameters and Table 1;

a.) Please reference Table 1 in the text; it presents data relevant to the discussion
presented.

Naval Air Station Brunswick, Maine ' Response to Comments from
: | Maine Department of Environmental Protection
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A 11. Page 10 Section 3.4.1 A ulfer Parameters — Specific Y1e1 :
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Respoh;{e: Table 1 has beeh referenced in Section 3.4.1 of the report.

b.) A brief justification. for setting the Upper Sand to “convertible” rather than
“unconfined” needs to be 1ncluded in this section.

. Respongse: In the Layer Property Flow Package, there are only two layer types:

convertible and confined. Since there is no unconfined option, model layer one
representing the Upper Sand was set to convertible, In the second paragraph of Section
34.1, the word “unconfined” has been omitted from the first senfence which now reads,
“Bach model layer was designated as convertible, or confined.” ‘

). .4, : . “The table.below
provides the average values of hydraulic conductzvzzfy for the lower sand calculated
for each well where... o .

For clarity please revise the text to “...each well group where

Response: The text has been revised accordlngly

10. Page 9, Section 3.4.1. HVdrauhc Conductivity last. sentence _and Figure B-2: Based

on a review of the logs for locations closest to Mere Brook and-south of New Gurnett

' ‘Road MEDEP is uncertain why the Lower Sand would not have a lower hydraulic

_‘conductmty (K) in the area near.the brook (as it does to the north). It also seems
doubtful that the lower sand extends beyond the east side of the brook to any extent,
based on terrain in the area and logs for CP-134 and PL-20 (from the 1,4 Dioxane
study) east of the brook near New ‘Gurnett Road. A “zonation” of the hydraulic
conductivities must be considered for the southernmost portlon .of the lower sand, as
was applied near EW-2A, A

L ‘ A . N .
Response: We believe that there is some evidence for this higher 35 ft/day zone south of
New Gurnett Road. For instance, the hydraulic conductivity calculated from slug test
data for MW-314A is 34 ft/day (Table 8-3, Supplemental Remedial Investlgatlon (E.C.
Jordan 1991) This is close to the cahbrated value of 35 fi/day for this zone. Therefore,
itis beheved that the need for an addltlonal zone for the lower sand in this area.is not
necessary. . ; S . o
Regarding the extent of the lower sand unit, the presence or absence of the lower sand
was based on a comparison of the top and bottom interpolated surfaces for the lower
sand. Therefore the aerial extent of the lower sand unit is an approximation although it
appears to be accurate given the large amount of boring data available. Note that the
lower sand is absent in the model at the location of CP-134.

i

The reference for the

values needs to be added to the text. ,

Ve

Naval Air. Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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Response: The text has been revised to include the followmg reference: (Table 3. 5
Anderson and Woessner 1992).

12.

Pages 10-11, Section 3.4.2 Recharge Table 1 and Appendix D-Figure D-1:
a.) Table 1 indicates a 4-month average daily prec1p1tat1on was applied to calculate
the recharge rates for the rhodel, while the text on'page 11 indicates a 90- day average.
Please revise the text ut1l1z1ng a 4-month perlod

Response: The text has been revised to note the 4-month average daily precxp1tat10n was
used in the model.

b.) When future simulations are run recharge values based on IOnger—tenn averages
need to be evaluated. The 2001 data represent relatively low pre01p1tat1on while the
2008 data were influenced by a significant precipitation event.

Response: We agree with this comment and future simulations 'will'use recharge rates
based on longer-term average precipitation.

13. Page 13 Section 4.1, Model Calibration (table), Table B-1 and Figure E-5: MW-209
is not screened in the deep lower sand but'is instead a- shallow water table well.
* Please revise the hydraulic ‘conductivities and tables as necessary. “This incorrect
designation may explain the appareiit variation in the simulated head depicted on
Figure E-5. If this impacts thé model significantly the text needs to discuss the
changes o ‘ :

/

Response We agree- w1th thls comment. Well MW-209 is not screened in the lower
sand. Table B:1 and relevant sections of the text have been revised accordingly. While
its designation is incorrect, its vertical location in the model was cortect:” Therefore, this
error W111 not 1mpact the model constructlon or model cahbrat1on

14. Pa 6 17 Section 4.1.1, Discussion of Model Calibration and Figures E-4 and E-
The elevatiéns within the'stfeam charinel indicate, as depicted, several areas with
depressions or “undulations” along the flowpath.” If possible, the river package data
néeds to be revised to improve the dépiction’of flow to the channel. Improving the
model calibration is warranted based on the importance of the surface waters as
dlscharge points for the Eastern Plume

Response: The presence of depress1ons inthe s1mulated flow ﬁeld for model layers 3 and

5 is not necessarily an-indication that something is “wrong” with the way sufface water
bodies are represented in the model, buit is associated with the changing thickness of the
model layers. The graphic below shows an oblique view from a view point below the
potentiometric surface (i.e., looking up), of a cross-section taken from the model showing
stratigraphy along a reach of Mere Brook just below the confluence with' Melriconeag
Stream and the simulated potentiometric surface for model layer 5. "As can be seen in the
graphic, the depressions in the flow field coincide with a thinning of the water bearing

units above the clay layer. Note that the simulated potentiometric surface for model layer

Naval Air Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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5 represents the aquifer under confined condifions and therefore do not simulate the
interaction of the water table with surface water bodies.

15. Page 19, Section 4.3, Sensitivity Analysis and Page 9, Section 3.4.1 Hydraulic
Conductivity paragraph 2: MEDEP accepts the relative variation in vertical

anisotropy (20:1 vs 10:1) proposed for the transition. However, as the value was set
without direct measurements referenced some assessment of this parameter in the
sensitivity analysis might improve the model.

Response: An additional sensitivity analysis for the vertical anisotropy of the transition
unit was completed. An additional bullet will be added to Section 4.3 that reads, “The
model appears to be moderately to highly sensitive to changes in Layers 2 and 3
(iransition) vertical anisotropy. Vertical anisotropy affects model output in a nonlinear
fashion, a 50 percent decrease (vertical to horizontal K ratio is 1:10) in transition
hydraulic conductivity resulted a one-ft elevation change while a 50 percent increase
(vertical to horizontal K ratio is 1:30) resulted in a 0.7-ft elevation change. This indicates
that the vertical anisotropy in Layers 2 and 3 is an important controlling factor to model
results.” Figure H-1 and applicable portions of the text of Section 4.3 have been revised
accordingly to reflect that vertical anisotropy was assessed as part of the sensitivity
analysis. ~

Naval Air Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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16 Pa e25 Sectlon”6 2 Conclusions bullet4 “The model mput parameters are ‘

y

“="WL’,:n—‘;(t/TxAWL:) -

Where,

o - = Corrected water level

Measured water level _,

~= " time at which measurement was logged as measured from the

cessation of pumping

T = Total time of logged *pe"riod, from cessatioriof pumping to end of
. logging period after resumption of pumping

AWL . = Total change in water elevation over loggmg perlod factoring out

’ ’ ‘changes due to pumpmg s

22

This descrlptlon has been mcluded in the text in ' Appendix C — Recovery-Drawdown
Test.

3

Naval Air Station Brunswick, Maine , Response to Comments from
- ' Maine Department of Environmental Protection
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RESPONSE TO COMMENTS FROM THE ‘
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
' . NEW ENGLAD REGION 1 _
. DRAFT GROUNDWATER MODELING. SUMMARY REPORT
SITES 1 AND 3 AND THE EASTERN PLUME -
NAVAL AIR STATION BRUNSWICK, BRUNSWICK, MAINE

Commentor: Mlchael J. Daly, EPA - Remedial Project Manager
Federal Facilities Superfund Section
Comment Issue Date: 22 Jan 2009 | Navy Response Date: 17 Mar 2009

\

General Comments: (
1. The groundwater model should provide an adequate basis for evaluation of the Eastern
"Plume extraction system and the Sites 1 and 3 slurry wall: Vertical discretization (8 layers)
is ample. Horizontal discretization is adequate for the regional scale of the model, but may
prove to be somewhat coarse for more local characterization (e.g., the Sites 1 and 3 slurry
- wall is approximately 12 grid cells across). A smaller scale model in the vicinity of the
Eastern Plume and Sites 1 and 3 should be considered for detailed site-specific evaluations.
{
Response: We agree the horizontal discretization is adequate for the regional scale of the
model, but may prove to be somewhat coarse for more local characterization. However we
believe the model grid size is adequate for the goals and objectives of this’modeling effort.
The objective for th¢ groundwater model as planned and as detailed in the Final Groundwater
Model Work Plan (EA 2006) was to produce a plume scale approximation of the groundwater
flow pattern in the areas of Sites 1 and 3 Landfill and the Eastern Plume.. Localized, site-
specific, finer scale simulations may follow and can be built over this base groundwater model.

2. There are many potential uses s for this ground water model beyond the report’s stated
objectives. EPA strongly recommends that the Navy receive all model data deliverables «
from their consultant. . The Navy or other Brunswick cleanup team stakeholders can further
refine and utilize the model for other site-specific remedial evaluations that may be
necessary and/or to evaluate whether future land alterations associated with the
redevelopment of Brunswick have the potential to.impact any of the Navy’s on-going
ground water restoration efforts.

Response: The Navy will have the model input files for the final calibrated model to distribute

to the project stakeholder, as needed. .

Naval Air Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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Specific Comments:

3 . 4
3. Page 4, Section 2.1, first bullet: The text cites the total contaminant mass removed by the

extraction system by the end of 2003. - A more.current figure should be supplied. How
much mass was removed in the period 2004 20087 :

rd

Response: The total mass removed through 2008 is 453 Kg (approx1mate1y 1,000 lbs) and this
amount will be cited in the text.

4. Page 6, Section 3, f1: The text states that the entire perimeter of the basin was modeled as
a no-flow boundary, including that along the ocean. Is it correct to conclude that the entire
discharge of groundwater from the basin must go to Mere Brook/Mernconeag Stream in the
model? .

Response: The entire discharge.of groundwater from the basin was assumed to go to Mere
Brook/Merriconeag Stream in the model. The model was constructed to incorporate the
stakeholder-agreed-to.Conceptual Site Model approximation. This Conceptual Site Model
- assumed that the majority of flow within the drainage basin discharges to surface water.
Therefore, the model was built using no-flow boundary conditions and presumption that
groundwater discharges to the Mere Brook/Merriconeag:surface drainage system.

5. Page 6, Section 3, 92: The text states that the Topsham Water District supply wells are
believed to have.only a minor effect on the location of the groundwater divide, and that,
“Therefore these water production wells were accounted for in.the groundwater flow
model.” Since it appears that the supply wells were ignored based on judgment, rather than
“accounted for” by some explicit inclusion in the model, it would be more transparent to
state-that the supply wells were /‘considered, but ultimately neglected based on-the- argument
given. Please revise the text for clarity. ;

Response: The referenced sentence was intended as, “Therefore these water production wells
were not accounted for in'the groundwatermode¢l.”” The téxthas been revised:

.4

6. Page 12, Section 3.4.4: The text defines the “hydraulic characteristic” for the shurry wall
as; “..; the barrier hiydraulic conductivity divided by the width of the barrier.”. This implies
that the hydraulic characteristic carries' dimensions of [titne”]. However, the text indicates
that the hydraulic characteristic:is unitless. Please chee-k for internal eonsistency. :

Response: The correct unit for the hydraulic characteristic is [t1me ] The text and tables have
been:checked for unit: consistency and revised.

7. Page 13, Section 4.1, I3: #ypo: Please change, “... screened partly or entirely with the
lower sand unit” to, ... screened ... within the lower sand ... .”

Response: The text has been revised to correct this typd.

Naval Air Station Brunswick, Maine Response to Comments from

Maine Department of Environmental Protection
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the figure with a filled circle surrounded by an open square, labeled “wells outside focus
area”), the error shown appears to be systémati¢: At the highest elevations; the'model
under-predicts the observed water levels; at lower ¢elevations, the model over-predicts the
observed values.: That is, the predicted hydraulic gradient in this poition of the domain is
significantly smaller than observed. Assuming that the recharge is-réasonably well
constrained, this would suggest that the modeled hydraulic conductivity in the upland
portion of the domain is too large. According to the description given on page 8, Section
3.4.1, this area appears to have been assigned the K given to the upper sand unit in the
Eastern Plume area (calibrated value: 25 ft/d; cf. Figs. B-1 and B-2). ,While allowance for
a lower K value over the northwestern portion of the domain may not have a large influence
on the model results in the in the Eastern Plume area, it may allow for a better overall
calibration.
, - ,
Response: 1t is believed this comment refers to the comparison of observed groundwater
elevations at the NEX and Site 9. We agree the modeled hydraulic gradient in this area is
significantly smaller than observed, but the actual hydraulic gradient between the two sites is
very large, 0.129 ft/ft (12.8 ft of head change over 994 ft between MW-NASB-23 and MW-
NASB-80 for the October 2001 gauging) which seems suspect. To assess whether the actual
hydraulic gradient could be simulated by decreasing the Upper Sand hydraulic conductivity, a
cursory sensitivity analysis was completed where the Upper Sand model layer hydraulic
conductivity was changed to roughly an order of magnitude less that 25 ft/day. This change did
not significantly steepen the modeled hydraulic gradient in this area. The sensitivity testing
allowed for the conclusion that'the measured data maybe non-representative of actual
conditions or that some hydraulic controlling factor is unaccounted for. Attempting to calibrate
the model to potentially suspect data was deemed beyond the requirements of the model, and
since it was outside the focus area, calibration to this data set (NEX and Site 9 wells) was not
pursued beyond a general fit to observed water levels. N
9. Page 18, Section 4.2.1: The verification step comparing modeled, and observed, water
levels under steady pumping conditions is well conceived, and the results (e.g., Fig. F-1) is
quite satisfying. However, past well gauging results have indicated that measurable draw-
downs are fairly local to the extraction wells. If this is the'case, then one might expect that.
the agreement between calculated and observed water levels will be similar for the un-
stressed and the steady-state pumping models, because few of the available monitoring
points register significant changes due to the pumping. This limitation of the verification
exercise should be acknowledged, if applicable.

Response:. The purpose of first calibrating the model to non-pumping conditions was so that
the effects from pumping could be subsequently isolated during model verification and
therefore more accurately simulated. The purpose of model verification was to build
confidence in the ability of the model to accurately simulate conditions under a different set of
stresses which not only included stresses from pumping but also included stresses related to
different rates of recharge. In this respect, the purpose of model verification was achieved.

Naval Air Station Brunswick, Maine Response to Comments from

Maine Department of Environmental Protection
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The implication of the comment seemsto be that since drawdown from pumping is minor, the
effect of pumping on groundwater:flow patterns is minor. However, keep in mind that the
aquifer is under confined conditions and that even though measurable drawdown is small, the
radius of influence in a confined aquifer can be relatively large.

Naval Air Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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JOHN ELIAS BALDACCI
GOVERNOR

March 25, 2009

Mr. Todd Bober

Department of Navy

STATE OF MAINE
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Base Realignment and Closure
Program Management Office-Northeast
4911 South Broad Street

Philadelphia, PA 19112-1303

DAVID P. LITTELL
COMMISSIONER

Re: Groundwater Mode! — Interim Summary Report-Response to Comments (RTCs)
Naval Air Station, Brunswick, Maine

Dear Mr. Bobaer:

Pursuant to Section VI of the Naval Air Station, Brunswick, Maine Federal Facility Agreemeat (Oct 1990),
as amended, the Maine Department of Environmental Protection (MEDEP) has reviewed the Navy's
responses dated March 17, 2009, to MEDEP's comments, dated Janwary 22, 2009, for draft “Groundwater
Modeling Summary Report, Sites 1 and 3 and Eastern Plume”, (November 2008) preparad by ECC.

Based on that review, MEDEP has no further comments provided that:

s RTC#7; "Eastward” is changed to “southward” in the RTC (Natural geologic conditions appear to
contain groundwater to the south and the groundwater is moving sastward.) and the report text
revised accorgingly.

» RTC#18: The response is acceptable if the description also includes the basis for the “AWL"
parameter (Tota! Change in Water level over the logging period, factoring out pumping). For
example was it based on total precipitation and modeled infilration rates, or measured water level
changs at a well outside the pumping influsnce, or other values?

* The proposed revisions and additions are incorporated into the final report along with regulator
comments, responses and this letter.

AUGUSTA
17 STATE HOUSE STATION
AUGUSTA, MAINE 04333-0017
(207) 287-7688 FAX: (207) 267-7826
RAY BLOG., 28 TYSON DR.

wab site: www maine.gov/dep

BANGOR

106 HOGAN ROAD

BANGOR, ME 04401

(207) 9414570 FAX: (207) 941-4584

PORTLAND
312 CANCO ROAD

PORTLAND, ME 04103

(207) 8226300 FAX: (207) 822-6303

PRESQUE ISLE
1235 CENTRAL DRIVE, SKYWAY PARK
PRESQUE ISLE, ME 04760-2094

(207) 764-0477 FAX: (207) 764-1507

peinled on recycied paper



Please contact me at (207) 287-7713 or claudia.b.sait@maine.qgov, if you have any questions or
comments,

Respectiully, _
Ay
ot

Claudia Sait

Project Manager-Federal Facilities
Bureau of Remediation & Waste Management
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CONCURRENCE
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
GROUNDWATER MODELING SUMMARY REPORT
SITES 1 AND 3 AND EASTAERN PLUME
. NAVY RESPONSES TO REGULATOR COMMENTS

J .

/

From: <Daly.Mike@epamail.epa.gov>

To: "Gina Calderone" <GCalderone@ecc.net>

CC: "Al Easterday" <AEasterday@ecc.net>, "Catherine Guido"
<CGuido@ecc.net>,...

Date: 3/25/2009 4:06 PM

Subject: NAS Brunswick Draft GW Modeling Summary Report, RTCs
Hi Gina,

After my quick consult with Dave M. on a couple of ECC/Navy's comment
responses to EPA's letter on the flow model summary report, we have no
additional issues that would hold up the Navy's efforts to utilize the

~ model as a tool to evaluate and/or optimize the Sites 1&3 and E. Plume

remedies. Please accept this e-mail as EPA's concurrence with the
report.

Go forth now and model!
Thanks,

Mike
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