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A Practicing ASFE Member Firm

#Nc.

April 9,2001

Terrabrook
c/o DSS, hC.

P.O. BOX 287
Clarksburg, MaWland 20871

Attn:

Re:

Mr. Jim Richmond

Sand Filter #14 and Groundwater Recharge Facilities

Clarksburg Town Center
Montgome~ County, M~land

Gentlemen:

k accordance with your request, Gee-Technology .4ssociates, LIC. (GTA) b.as performed an

exploration on the referenced property in Montgomery COunty, Maryland, in order to characterize
subsurface conditions in the vicinity of proposed Sand Filter #14; which will be connected to
existing Sto~m-water Manage.ment Pond No. 1. Also, subsurface conditions atthree other locations
were explored, inconjunction .,viththe proposed installation ofgroundwater recharge facilities. A
~ite Location Mapisincluded as Figure 1 in Appendix A. Theworkw asperformedi ngeneral
accordance with GTA’s geotechnical services proposal datedFebru~28, 2001,

Proposed Construction

1) Sand Filter #14

Based on plans entitled Clarksburg Town Center, Revised Water Qoalitv Plan, by Charles

P. Johnson& Associates (CPJ), the site civil engineer, the facility will receive ‘first flush’ rm-off
attwopoints, Excavations upto7feet, mdfillofapproxtiately 2feet, wiIlberequ\red to establish
theproposed basin bottom elevation of619.5feet above Mean Sez Level (MSL). Fills upto9 feet
will berequired toachieve theproposed embatient topelevation of624.OMSL, The facilityis

to be constructed to meet State ofMaryland requirements for stormwater management facilities (MD
378), as adopted by MontgomeW County.

2) Groundwater Recharge Facilities

GTA understands that several groundwater recharge facilities are planned for the
development. The facilities are designed to store and allow infiltration of accumulated roof and yard-

drainage. GTA'sexploration was based onthereferenced drawings by CPJ, \vhichindicaterech~ge
facilities atthree locations. Howe\,er, based onconversations with CPJ, theprecise location of the
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proposed facilities hasnotbeen finalized atthedate ofthisrepofl, The facilities will essentially
inchrde trenches excavated to dimensions Sufficient toretain apofiion of the anticipated run-off
volume. The trenches will be filled with crushed stone, and will generally be located witiin
community open space.

Subsurface Exploration

Four SPTborings weredrilled by GTAatlocations selected and field-located by CPJ. The

approximate locations of the borings are indicatedon the Exploration Location P1an included as
Figure 2in Appendix A, Standard Penetration Test (SPTs)\vere perfomed andsoilsampIes were
taken at approximate 2,5-foot intervals in the top ten feet of each boring, and at approximate 5-foot
inte~vals thereafter. Samples recovered from the borings were classified using visual/mamral
methods, supplemented by limited laboratory testing.

L?-situ borehole pemleability testing was performed in each boring, at depths ranging from
7.5t016.5feetbelow existing surface grades. ThepeLmeability testconsists o.fmeasufing thedrop
in water level withLn a solid 4-inch PVC pipe for a period of 4 hours subsequtmt to a 24-hour pre-
soak. Thein-situ testing indicated that theaverage infiltration rate varied bet~veen 0.30and O.42
inches perhour atthe boring locations. Theresult so feachpemleabilit ytestaredisplayed on the
respective boring logs.

Subsurface Conditions

1) Sand Filter #14

GTA drilled one test boring, labeled S~- 1, in the vicinity of the proposed sand filter, to
adepthofl l,5feetbelow existing grade. Matelial encountered fiomtheground surface to a depth
of approximately six feet was identified as fill, and consisted of sand- and grovel-sized rock
fragments withsome clayey silt. The fillwas veWloose to]nediLlm-dense, based on SPT`N' values
ranging from 4 to 13 blows per foot (bp~. Similar, undisturbed materials were present from

approximately six feet tothebottom of the boring. SPT’N’values inthenatural nlaterials ranged
from llto13bpf. Groundwater wasnotobsewed while drilling, orafier24hou1-s. Please referto
the boring log presented in Appendix B for futiher information,

2) Groundwater Recharge Facilities

Three borings, designated GW-1 thm GW-3, weredrilledin thevicinityof theproposed

~oundwater rechuge areas, todepths of16.5,20.5, alld17,0 feet, respectively. Materials present
near existing surface elevations were characterized as mediurn-stiffto stiff silt and clay, referencing
SPT’N’valuesranging from5tollbpf. Theclayeysoils werepresent in Borings GW-ltkl GW-
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3, to depths of 2.5,5.0 and 7.0 feet, respectively. Coarse-grained soil and weathered rock consisting
primarily ofmediurn-dense to very dense sand, silt and fine-to coarse-grained rock fragments was
present to the bottom of each boring. SPT ‘N’ values ranged from 11 to 67 bpf in these materials,

Groundwater was not obsewed while drilling, or after 24 hours. Please refer to the boring logs
presented in Appendix B for further information.

Laboratory Testing

Grain-size and plasticity testing was performed on four specimens recovered from the
borings. Based on the results of the testing, the specimens were classified in accordance with the
Unified Soil Classification System (USCS), and the [Jnited States Department of Agriculture
(USDA) system. Minimum infiltration rates provided here-in are based on correlation with the
USDA classification in accordance with the Standard Specification for hfiltration Practices. A
summa~ of the index property testing is provided in the following table, Please see the laboratory
test data sheets in Appendix C for further details

Table 1: Index Properties Testing Results

GW-I

GW-2

GW-3

;wM-j

=
P= ~ol

18.5 -20.5

15.5 -17.0

2.5- 4.0

11.0 -11.5

Liquid
,,~mitj

_

NP”

NP

NP

39

NP

NP SM, SAND and Sandy Loam
SILT

NP SM, SAND, Sandy Loam/

some silt Loamy Sand

NP SM, SAND, little Loamy Sand

silt

16 CL, /OW Loam/

plasticity CLAY Silt Loam

and SILT

NP GM, ROCK Sandy Loam

~

~lastic soil
J I FRAGS, little silt

1.02

1.02

2.41

0.27

1.02

**Based on DNR methods



i

I

Terrabrook
Re: Sand Filter #14, Groundwater Recharge Facilities
April 9,2001
Page 4

CONCLUSIONS AND ~COMMENDATIONS

Based on analysis of the test boring and laboratory test data, construction of the proposed
facilities is feasible. The following recommendations regarding construction of the sand filter and
recharge facilities are based on GTA’s understanding of the currently proposed configuration. If the

planned location, size, or bottom level of the proposed facilities are rnodi~ed, GTA’s
recommendations should not be considered valid unless verified in writing. GTA’s preliminary
recommendations are provided in the following paragraphs.

1) Sand FiIter #14

Based on the results of field and laboratory testing, infiltration stormwater management
techniques are not feasible at the location explored. According to MontgomeW County
criteria, the minimum acceptable average infiltration rate for a borehole permeability testis
0.5 inch per hour. Based on the obsewed average infiltration rate of 0,42 inches per hour
during the borehole permeability test in Boring S~-1, infiltration techniques at this
location are not feasible at the proposed depth of 7.5 feet,

GTA understands that t!le Soil Conservation Service of M~land (SCS), Specification 378
(MD 378), as accepted by Montgomery County governs design and construction of this
facility. MD 378 specifies that soils for use in cutoff trench construction meet USCS

Classification CL (low plasticity clay), CH (high plasticity clay), SC (clayey sand), or GC
(clayey gravel). Furtbennore, GTA recommends that similar materials be used for ba.cktill
adj scent to the outfall structure. The use of the tine-grained plastic material adjacent to the
pipe should decrease the potential for embankment failure induced by “piping” erosional
processes.

GTNs exploration identified soils classified as USCS GM, SM, ML, CL-ML, and CL. A test

pit exploration to locate sufficient quantities of suitable (CL) soils should be perfonnedprior
to the construction phase. Based on the recent construction of the cut-off trench and

embankment for the existing pond, sufficient quantities of material suitable for cutoff trench
construction are likely not available on site, Any on-site materials for use in the cut-off
trench should be approved by GTA.

Insufficient materials suitable for cutoff treuch construction are not available on site, off-site
borrow meeting the required classifications may be used. Off-site borrow should meet the
classifications required by MD 378, and be approved by GTA prior to placement as till,

Based on experience with similar projects, GTA recommends a contingency plan for off-site
borrow.
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MD 378 specifies that all of the referenced soil classifications suitable for cutoff trench

constmction are also suitable for embankment construction. USCS ML and SM soils are
also deemed suitable. GTA recommends that the most plastic material available be used for
embankment construction. Non-cohesive or ve~ low plasticity silts, sandy soils or gravels
may be prone to seepage, and are generally not recommended for use in embanhnent
construction.

7-, Pond Excavation and Embatient Construction

Extrapolation of the boring data indicates that excavations to the sand filter bottom

can be accomplished by ordinary means, i.e. scraping or ripping. Groundwater was
not observed in Boring SW-1, and is not likely to be encountered during
excavation of the basin, however, the contractor should be prepared to implement a
dewatering scheme as needed to facilitate construction.

Prior to the placement of compacted fill or the construction of the outfall cradle and
structures, areas supporting the proposed pond embankment and structures should be
stripped and grubbed to remove all topsoil and other organic matter, After stripping,
the subgrade should be proof-rolled as directed by a geotecbnical engineer or his
qualified representative. Unstable soils identified byproofrolling should be removed
horn subgrade, No fills should be placed or foundations constmcted until the
subgrade is approved by the geotecbnical engineer.

Fills for cutoff trench and embankment construction should be placed in eight-inch
loose lifts, and compacted to at least 95 percent of the maximum dry density in
accordance with the Standard Proctor, ASTM D-698. Fills around the outfall pipe
should be placed in 4-inch lifts and compacted to the same standard with hand
equipment. On-site soils may be wet of the optimum moisture for compaction, and

moisture conditioning maybe required. Compactive effort should be monitored with
in-place density testing as performed by a qualified representative under the direction

of a professional engineer.

2) Recharge Facilities - Hydrogeologic Evaluation

Au analysis of the hydrogeologic conditions in the vicinity of Soil Borings GW-1 and GW-3
was performed to evaluate the feasibility of enhanced recharge at these locations. A set of
site plans entitled Revised Water Qualitv Plan, Phase 1B - Part Two. Clarksburg Town

Center (Water Oualitv Plan), prepared by Charles P. Johnson& Associates, Jnc. (CPJ), and
dated September 2000, indicate that recharge facilities are proposed in 3 areas: Facilities
CW-6A and CW-6B near GTMs SoiI Boring GW-2; Facility CW-4 near Soil Boring GW-3;
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and Facility CW-3, approximately 350 feet west of proposed Facility CW-4. During a
March 27, 2001, correspondence, Mr. Jeffrey Seidleck of CPJ indicated that Facilities

CW-6A and CW-6B will be consolidated into one facility (CW-6), and shifted to the location
of GTA’s Soil Boring GW- 1. ~ addition, Mr. Seidleck indicated that the location of

proposed Facility CW-3 may change, and that evaluation of this facility for recharge
feasibility should not be performed. This Section presents the results of the hydrogeologic
evaluation, with a discussion of the recharge capacity of the proposed facilities followed by
a summary of the groundwater mounding analysis results.

A) Facility Recharge Capacity

Table 1 summarizes pertinent data associated with each of the proposed facilities,
based on information indicated on the Water Quality Plan, discussions with Mr.
Seidleck, and the results GTA’s March 7?2001, subsurface exploration, It should be
noted that GTAs infiltration rati estimates are primarily for vertical flow across the
base of the soil borings, providing relatively conservative estimates of potential
infiltration rates. According to Additional Iiydrogeological hvestigations for Desi~l

of Stormwater Management Structures, Proposed Clarksburg Town Center, prepared
by Schnabel Engineering and dated October31, 1997 (Schuabel Engineering, 1997),
previous infiltration tests were performed at the site through the base, as well as
through the walls of soil borings, resulting in residual soil infiltration rates which
ranged from approximately 0.3 to > 2 iti. frr their 1997 Report, Schuabel
Engineering indicates that within an area the size of a typical infiltration kench, ”1.0
ilfir wil} be met or exceeded at each location.”

Table II: Proposed Recharge Facility Data

,’~adlity,lij .,~cntritiuing:;,;,::~:menaon~:. . .,,<stOrage+TOti,.;,y;jtorage:~: ;;Min,,,Adjacent;, :ln~i/ratiO:n};::

,;”@a;rnei;$::j’D:t{nage:y: : $;;(feet) ;.! j;,:,:; E:16i:+;:,.j:;: Base E~ei,: ‘:.::;Bas”irnejtj{; “!:~;:::~ate::.:;::
i(5aFingj: ‘ “Ar6@(ati)i ‘:’;””<::?: :!k:;.”: ; :,,:: (ff”:rni~.:::t: .;!.(fi:msl~ .’:;. :: Elev:(fi-tiil)j ‘“ :(iriiti&slhour):

CW-4 0.57 20 x 50 644 639.75 643.9 0.30
(GW-3)

CW-6 0.30 25X 40 646 643 651.5 0,33
(GW-1)

Based on the proposed facility sizes and GTNs estimated infiltration rates, it is
estimated that proposed Facility CW-4 is capable of recharging approximately 0.36

inches per day (itiday) of runoff from the 0,57-acre contributing drainage area, and
0.55 itiday of rainfall on the 0.3-acre area may be recharged through proposed

Facility CW-6. These estimates are based on infiltration through facility floors only.
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B) Groundwater Mounding Analysis

The grmmdwater mounding analysis was performed to evaluate the potential for the
proposed recharge facilities to induce high groundwater conditions which may impact
the basements of nearby proposed residential units. The mounding analysis was
perfomed based on estimates of hydraulic conductivity (K), at approximately 0.6
ftiday, groundwater elevations of approximately 627 and 630 ft MSL, for Facilities
CW-4 and CW-6, respectively, and an underling aquifer thickness of approximately

50 feet. The hydraulic conductivity estimate is based on the infiltration rates
measured by GTA at Soil Borings GW-1, GW-2 and GW-3, and falls within the
range of values reported for silt and sand in the hydrogeologic literature.
Groundwater elevations were estimated based on the results of GTAs March 7,
2001, subsurface exploration, and the depth to groundwater reported for Boring B-6
in GTA’s Report of Preliminary Geotechuical Exploration, Clarksburg Town Center,
dated Novenlber 29,1999. Aquifer thickness is Iikelyconsemative, as relatively well
developed fractures may be encountered in the Piedmont at depths of300 feet below
the existing ground surface (fi bgs) or greater,

The groundwater mounding analysis was performed by utilizing C,rowth and Decay
of Groundwater Mounds in Response to Unifom Percolation, Hantush (1967). A
computer program that provides an iterative solution to the Hautush ( 1967) method,
developed by Dr. E.J. Finnemore, of Santa Clara University, was used. It should be
noted that mound heights calculated by the aforementioned program are maximum
heights. The shape of a grouudwater mound beneath a re-charge area will tend to be
convex-up, with the maximum mound height occurring beneath the center of the
recharge area and relatively less mounding occuing away from the recharge area.

Groundwatermounding below each oftheproposed recharge facilities was simulated
based on two storm water influx scenarios: 1) recharge from annual average rainfall
of approximately 41 inches per year (id~; Schnabel Engineering, 1997) or

approximately 0.0094 feet per day (Wday) on the proposed drainage areas over a
period of approximately 25 years; and 2) a 30-day period of recharge at the estimated
infiltration rates of 0.60 and 0.66 ftiday through the base of Facilities CW-4 and

CW-6, respectively. The recharge rate utilized in the second scenario represents

approximately 10.8 and 16.5 inches of rainfall over a 30-day period from the
respective drainage areas to Facilities CW-4 md CW-6, respectively. The mounding

analysis included a sensitivity analysis for variations in the K-values from 0.3 to 1.2
Wday. The results of the analysis are attached to this Repofl as Appendix D, and are
summarized in Table 3.
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Table III: Estimated NIounding Levels

,... :...,,.. ,.,, .,,.;,.,, .,.:. ,., ..
~aci~ty.2 .KE~;~’:,~~ay.lrip~t.:;K,=O.:@~~+~ Input; ‘K”:.=:j.~fl’da~ln~,u$‘‘ K:=0;6.~d,>y lri~ut := ~:::>;
(Boring] =41 in/yr ‘” =41in/~ :’ ““ ‘“ =41’ inlyr ””: Infiltiati’on Rate?’ ‘Sj.~. ~~~~

Estimated Groundwater Mound Elevation (R MSL)
CW-4

(GW-3) 638.5 633.4 630.5 537.1

CW-6 636.3 633.4 631.9 637.8
(GW-I )

Based on the results of the groundwater mounding analysis, groundwater elevations
are unlikely to rise close to or above the proposed basement levels due to operation
of the recharge facilities. According to Mr. Seidleck, systems for conveyance of
overflow from the recharge facilities are proposed at an elevation approximately
coincident with that of the tdp of facility storage. This should preclude the
occurrence of groundwater mounding due to surcharging the recharge facilities to
levels above the top of facility storage, It should be noted that the groundwater
levels/elevations in the immediate vicinity of the proposed recharge facilities have
not been measured, C7roundwater table elevations in the vicinity of the proposed
facilities which are higher than estimated for this analysis would result in higher
mound elevations.

LIhlITATIONS

This report has been prepared for the exclusive use of Terrabrook, in accordance with
generally accepted geotechical engineering practice. No other warranty, express or implied, is made.

The analysis and recommendations contained in this repofi are based on the data obtained
from limited observation and testing of the recovered materials. The test pits indicate soil conditions
only at specific locations and times, and only to the depths penetrated, They do not necessarily
reflect strata variations that may exist between the test pit locations. Consequently, the analysis and
recommendations must be considered preliminary until the subsurface conditions can be verified by
direct observation at the time of construction, If variations in subsurface conditions from those

described are noted during construction, recommendations in this report may need to be re-evaluated.

hr the event that any changes in the nature, design, or location of the facilities are plarmed,
the conclusions and recommendations contained in this report should not be considered valid unless

the changes are reviewed and conclusions of this report are verified in writing. Gee-Technology
Associates, bc. is not responsible for any claims, damages, or liability associated with interpretation
of subsurface data or reuse of the subsurface data or engineering analysis without the express written
authorization of Gee-Technology Associatesj kc.
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h accordance with the guidelines ofASFE/The Association of Engineering finus Practicing
in the Geosciences, it is recommended that Geo-Technology Associates, hc. be retained to provide
continuous soils engineering services for this project. Participation of GTA will facilitate
compliance with GTNs recommendations, and allow changes to be made in these recommendations,
in the event that subsurface conditions are found to vary from those anticipated prior to constmction,

This report and the attached logs are instmments of service. If certain conditions or items

are noted during our exploration, G:o-Technology Associates, hc. maybe required by prevailing
statutes to notify and provide information to regulatory or enforcement agencies. Gee-Technology
Associates, hc. will notify our Client should a required disclosure condition exist.

This report was prepared by Geo-Technology Associates, hc. (GTA) for the sole and
exclusive use of Gee-Technology Associates, kc. and Terrabrook Use and reproduction of this
repofi by any other person without the expressed written permission of GTA and Terrabrook is
unauthorized and such use is at the sole risk of the user.

We thank you for the opportunity to be of assistance to you on this project. If you have any
questions or require additional information, please do not hesitate to contact this office.

Very truly yours,

G O-’rEC~OLOGY ASSOCKTES> ~C.

4,.:..%’ ~~;;~gi;p~,,

“ ,;””’p$’~~h
‘ Scott C. Ro.@+ o{+

~ s& , $.q*i ;

ngi@j~ .r~k
“lyj{.f[ /$,

,] \,ti:?i!; Yg y;<;:[<~”:,f f ;

Y J. Patrick ~,~~~Jn fi~f:~~”
.“”%.$Vice Presid6~)i’~,.Y7?L,~l~%,.,.o++ .., I !‘,,..,.>,,,,,,,,,.,:;>.,j,. ,...

F\DOcs!RObvE\cLA~ RG\~cH,4RG E,WPD
‘,,;;:;.;,:jil. .);!7J ,,..

,.:,:,,,s~~$
1.0# 99530

cc: Mr. Jeff Seidleck - CPJ



6eotechnical S~rvices Are Performed for
Specific Purwosesj Pei’sonsrand Projects
Geotechnical engineers structure their services to meet the spe

cific needs of their ctients, A geotechnicel engineering study con
ducted for a civil engineer may not fulfill the needs of a construc-
tion contractor or even another ci”il engineer. Becauseeach geOt.
ethnical en~neeting study is unique, each geotechnical engi-
neering report is unique, prepared solely for the client. No one
except you should rely on your geotechnical engineering report
without first conferring with the geotechnical en~neer who pr~
pered it. And no on+rrot even you–should apply the report for
any purpose or project except the one originally contemplated,

A,GeotechnicalEngineeringReport Is Based on
A UniqueSet of Project-specific Factors
Geotechnical en~neers consider a number of unique, project-spe.
cific factors when establishing the scope of a study, Typicalfactors
include: the client’s goals, objectives, and risk management pref-
erences; the general nature of the structure involved, its size, and
comTguration;the location of the structure on the site; and other
planned or existing site improvements, such as access roads,
parking lots, and underground utilities. Unless the geotechnicai
engineer who conducted the study specifically indcates other.
wise, do not rev on a geotechnical engineering report that was:
● not prepared for you,
o not prepared for your project,
e not prepared for the specific site explored, or
e completed before important project changes were made.

Typical changes that can erode the reliability of an existing
geotechnical engineering report include those that affect:
e the function of the proposed structure, as when

it’s changed from a parking garage to an office

building, or from a light industrial plant to a
refrigerated warehouse,

* elevation, configuration, location, orientation, or
weight of the proposed structure,

@composition of the design team, or
o project ownership.

As a general rule, a/ways inform your geotechnical engineer
of project changes+van minor ones+nd request an
assessment of their impact, Geotechnical engineers cannot
accept raspmrsibility or liability for problems that occur
because their reports do not consider developments of which
they were not informed.

Subsurface ConditionsCan Change
A geotechnical engineering report is based on conditions that
existed ‘at the time the study was performed. Donot re~ on a
geotechnical engineering report whose adequacy may have
been affected by: the passage of time; by man-made events,
such as construction on or adjacent to the site; or by natural
events, such as floods, earthquakes, or groundwater fluctua.
tions. Always contact the geotechnical engineer before app~.
ing the report to determine if it is still reliable. A minor amount
of additional testing’or analysis could prevent major problems.

Most GeotechnicalHntings Are
PPofessionaiOpinions
Ste exploration identifies subsurface conditions on/y at those
points where subsurface tests are conducted or samples are

taken. Geotechnical angineers review field and laboratory data
and then apply their professional judgment to render an opinion
about subsurface conditions throughout’ the site. Actual sub

surface conditions may differ—sometimes significantly-from
those indcated in your re@rt. Retaining the geotechnical engi-
neer who developed your report to provide construction obser-
vation is the most effective method of managing the tiska ass~

ciatad with unanticipated conditions.



A Repor~s RecommendationsAre Mot Hna!
Do not overrely on the construction recommendations included
in your report, Those recommendations are not final, because
geotechnical engineers develop them principally from judgment

and opinion. Geotechnical engineers can finalize their recom-
mendations only by observing actual subsurface condtions
revealed during construction, The geOteCh”jca/ eflgjneer who

developedyourreport cannot assume responsibility or I;abil;fyfor
the report k recommendations if that engineer does not perform
construction observation.

A GeotechnicalEngineeringReport Is Subject
TONsinterpretauon
Other design team members’ misinterpretation of geotechnical
engineering reports has resulted in costly problems. Lower
that flsk by having your geotechnical engineer confer with

aPPrOPflatemembers of the design team after submittingthe
report. Also retain your geotechnical engineer to review perti-

nent elements of the design team’s plans and specifications,

Contractors can also misinterpret a geotechnical engineering

report, Reduce that tisk by having your geotechnical engineer
participate in prebid and preconstruction conferences, and by
providing construction observation.

00Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boflng and testing logs
based upon their interpretation of field logs and laboratory
data. TOprevent errors or omissions, the logs included in a
geotechnical engineering report should never be redrawn for

inclusion in architectural or other design drawings. Only photo-
graphic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevate risk,

Give ConWactors a Gom~lete
Report and Guidance
Some owners and design professionals mistakenly befieve they
can make contractors liable for unanticipated subsurface cond-

tiOnSby limiting what they provide for bid preparation. To help
prevent costly problems, give contractors the complete geotech-
nical engineering report, but preface it with a clearly wtitten let-
ter of transmittal. In that letter, advise contractors that the report
was not prepared for purposes of bid development and that the

repor~s accuracy is limited; encourage them to confer with the

geotechnical engineer who prepared the report (a modest fee
may be required) and/or to conduct additional study to obtain
the specific types of information they need or prefer. A prebid

conference can also be valuable, Be sure contractors have suffi.
cient time toperform additional study. Onlythen might you be in
a position to give contractors the best information available to
you, while requiring them to at least share some of the financial

responsibikties stemming from unanticipated conditions.

Read R6sponsibitityProvisions Closely
Some clients, design professionals, and contractors do not
recognize that geotechnical engineeflng is far less exact than
other engineering disciplines. This lack of understanding has
created unrealistic expectations that have led to disappoint.
ments, claims, and dsputes. To help reduce such risks, geot.

ethnical engineers commonly include a variety of explanatory
provisions in their reports. Sometimes labeled “limitations”,

many of these provisions indicate where geotechnical engi-
neers responsibilities begin and end, to help others recognize
their own responsibilities and risks. Read these provisions
c/ose/y Ask questions. Your geotechnical engineer should
respond fully and frankly.

GeoenvironmentalConcernsAre Not Covered
The equipment, techniques, and personnel used to perform a
geoenvhonmentai study differ significantly from those used to
parform a geotechnical study. For that reason, a geotechnical
engineering report does not usually relate any geoenvironmen-
tal findings, conclusions, or recommendations; e.g., about the
li~elihood of encountering underground storage tanks Or ,eg”.
Iated contaminants, Unanticipatedenvironmental problems have
led to numerous proiect failures, If you have not yet obtained
your own geoenvironmental information, ask your geotechnical
consultant for tisk management guidance, Do not rely on an
environmental report prepared for someone else.

Rely on Your GeotechnicalEngineer for
AdditionalAssistance
Membership in ASFSexposes geotechnical engineers to a wide
array of tisk managementtechniques that can be of genuine hen.
efit for everyone involvedwith a construction projed. Confer with

your ASFE-membergeotechnicalengineer for more information.

8811 Colesville Road Suite G106 Silver Spring, MD 20910
. .

Telephone 301-565-2733 Facsimile: 301-589-2017
email: info@asfe.org www.asfe.org

Copyright 199a by AsFE, in., unless ASFE gmots wrine” permission to do so, d“pfication or this document by .“Y means whatsoever is expressly protitited.

R,-”,, of the wortin~ in thi, document, in whole or in Part, 81s. i. ex~r,ssly ~r.hlbjted, and mey be 6..? onlyW!!hthe ,XP,.SS P,rm(,,io” or ASFE or for P“,POS,S

of re.iew or scholarly research.

,,c–r.n.. m. . . .
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Project Site

Base map obtained from MAPTECH TERRAIN NAVIGATOR CD-ROM

USGS 7.5 Minute Seties (Topographic)

Germantown Quadrangle, Ma~land

1953, Photorevised 1979

North
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)B NO:

99530
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Annapolis Junction, MD 20701

Ph. (41O)792-9446 Or (301) 470-4470
Fax (41O)792-7395
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Apr. 5,2001 Not To Scale
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SOIL BORING LOGS
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‘+ FIELD CLASSIFICATION SYSTEM
FOR SOIL EXPLORATION

NON COHESIVE SOILS
(Silt, Sand, Gravel and Combinations)

m Particle Size Identification
Very Loose -5 blows/ft. or less Boulders - S-inch dameter or more
Loose -6 to 10 blows/ft. Cobbles -3- to 8-inch diameter
Medium Dense -11 to 30 blows/ft. Gravel - Coarse
Dense

-1 to 3 inch
-31 to 50 blows/ft. - Metium - 1/2 to 1 ;nch

Very Dense -51 blows/fL or more - Hne - 1/4 to 1/2 inch
Sand - Coarse - 0.6mm to 114 inch

Relative Promotions - Medium -0.2 mm to 0.6 mm
Descriptive Term Percent - fine -0.05 mm to 0.2 mm
Trace 1-1o

Uttle
-0.06 mm to 0.002 mm

11-20
Some 21-35
And 36-50

COHESIVE SOILS
(Clay and Silt Combinations)

Consistenc~
Very Soft

~
-3 blow/fL Degree of Plasticity

soft -4 to 5 blowslfi. ~ Index
Metium Stiff -6 to 10 blows/ft. None to slight o-4
Stiff -11 to 15 blows/ft. Shght 5-7
Very Stiff -16 !0 30 blows/fi. Medium 8.-50
Hard -31 bIows/fL or more High to Very H!gh @er 50

Classification on logs are made by visual inspection.

Standard Penetration Test - Driving a 2.0 0. D., 1 3/W I.D., sampler’ a distance of one foot into
undisturbed soil with a 140-pound hammer free falling a distance of 30 inches. Itis customa~ to drive
the spoon 6 inches to seat into undisturbed soil, then perform the test. The number of hammer blows for
seating the spoon and mating the tests are recorded for each 6 inches of penetration on the drill log. The
standard penetration test results can be obtained by adting at last two figures.

Strata Chanqes - In the column “Soil Descriptions” on the drill log, the horizontal lines represent

approximate st[ata changes.

Groundwater obsewations were made at the times indicated, Porosity of soil strata, weather conditions,
site topography, etc. may cause changes in the water levels indicated on the logs.

Graptic Legend:



LOG OF BORING NO. SWM-I Sheet 1 of 1

PROJECF

1’

PROJECTNO
PROJECTLOCATION:

DATESTARTED
~.

DATECOMPLETEO:
ILLINGCONTRACTOR.

[.’.

DRILLIN(

SAMPLIN(
1 1

‘1

1.’3TEs:

<ILLER:

;THOD:

;THOD:

1-2-;

7-5.7

6-6-7

4-5-7

5-5.6

Clarksburg Town Center
99530
Montgome~ County, Maryland

WATER LEVEL ~ ~W E Dw E
DATE 3/07/01 03/08/01

CAVED (ft): 7.5 _

March 7,2001 GROUND SURFACE ELEVATION: 626.0
March 7,2001
GTA

DATUM MSL

GTA
EQUIPMENT CME 45

HSA
LOGGEO BY S. Cunningham

Spfi
CHECKEO BY: S. Rowe

T
I

—

—

—

7

—

—
1:

—

<

7

—

—

00—

g
z
0
F
?
#

—

26.1

20.’

14.:

—

DESCRIPTION REMARK:

Dark brown, moist, loose, coarse to fine CLAY & SILT and
SAND, tittle Rock Fragments. (fill)

AASHTO. A-6

Da* Ed-brow”, metium dense, metium to fine ROCK
FRAGMENTS, some coarse to fine Sand, Nttle Silt.

AASHTO A-l-b

Bottom of Hole at 11.5 ft.

Permeatili& Test at 7.5 n.

Water

Level
Ur ~

i 0,60

2 0.36
3 0.24
4 0.46

Average Infillmtion Rate: 0.42 inlhr.

Topsoil: NIA

I
Water Not

Encountered WI
Drilling,

Permeability Te:
set at 7.5 ft.

coordinates:

4;

[;y,.,.z~..:,:::,~~~-~~c~~~~oG~ -

ASSOCIATES, INC.
LOG OF BORING NO. SWM-I

9090Junction Drive, Suite 9
Annapolis Junction, MO 20701 Sheet 1 of 1

—
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I

PROJECT:

I
PROJECT NO:

PROJECT LOCATION.

DATE STARTED

4 OATE COMPLETED
LLING CONTMCTOR:

DRILLER:
DRILLING METHOD:

1“
1.
1.
[:
I—

SAM

I ITES:

:THOD

LOG OF BORING NO. GW-I Sheet 1 of 1

Clarksburg Town Center - GW Recharge WATER LEVEL ~ 12.5 ~ Y
99530

— -— -—
DATE: 03/07/0? 03/08/01

MontgomeW County, Maryland CAVED (ff): Drv Drv _

March 7,2001 GROUND SURFACE ELEVATION 651.5
March 7,2001 OATUM: MSL
GTA
GTA
HSA

:
yg

j~

o
d

1-2.3

4.7-1

7.9-? 1

1412.$4

17-16.72

J

Split SpOO

r

651.:

649!

644.!

635.0

EQUIPMENT C~E 45
LOGGED BY: S. Cunningham

CHECKED BY S. Rowe -

I

I DESCRIPTION REMAR

Brown to yellow.brom, moist, medium stiff, SILT & CLAY, som
coarseto fine Sand and Rock Fragments.

~ WSHTO: A-4

\USDA Slt Loam
Yelloti-brown, moist, mefium dense, SILT and metium to rTne
ROCK FRAGMENTS.

AASHTO: AA
1

USDA: Silt Loam
Multicolored, moist to d~, meti”m dense, warse to fine SAND
and SILT, kace fine Rock Fragmenk.

AASHTO: AA

USOA. Sandy Loam

Bottom of Hole at 16.5 fi.

Permeatilty Test at 12.5 ft.

Water
Level

~r ~
1 0.36
2 0.24
3 0.36
4 0.36

Average Infiltration Rate 0.33 i“mr

Topsoil: 2 in

Water Not
Enmuntered
Drilling.

Bag Sample:
8.5 ft.

‘ermeabifity ’
setal 12.5 R.

Dortinates:

m GEO-TECHNOLOGY-
LOG OF BORING NO. GW-’

hmg ‘ssoclATEs, [NC,.
9090 Junction Drive, Suite 9
Annapobs JunctiQ”, MO 20701

—.
Sheet 1 d



LOG OF BORING NO. GW-2 Sheet 1 of 1

I
PROJECT:

I
PROJECT NO

PROJECT LOCATION

DATE STARTED:

4

DATE COMPLETED
:ILLING CONTRACTOR

ORILLER:
DRILLING METHOD:

[:

[.
—

Clarksburg Town Center - GW Recharge WATER LEVEL ~ 12.5 ~ Y

99530
— -— -—

DATE 03/07/01 03/08/01

Montgome~ Cou ntyj Ma~land CAVED (fl~ Drv Drv

March 7,2001 GROUND SURFACE ELEVATION 659.4
March 7,2001 DATUM MSL
GTA
GTA
HSA

—

2-3-3

3-5.5

5-5-6

10-12-14

15-12-11

33-38-29

EQUIPMENT CME 45
LOGGED BY S. Cunningham

CHECKEO eY S. Rowe -

I,;
3

—

DESCRIPTION REMARK:

Red-bmm, moist, medum stiff, CLAY& SILT, some medium to
OneSand and Rock Fmgmen&,

M HTO: A-4 / A-6

USDA Clay Loam

Multicolored, moistto d~, medium dense to veV dense, marse
to fine SAND, some Silt, little Rock Fragments.

AASHTO A-24

USDA Sandy Loam/Loamy Sand

Boltom O(Hale at 20.5 fl.

Permeability Test at 16,5 ft.

WaLerLevel
m ~

1 0.48
2 0.36
3 0.24
4 0.24

Average Infiltration Rate: 0.33 inlhr,
E

Topsoik 3 in.

Water Not
Enmuntered W,
Dtilfing.

Bag Sample 5.[
a.5 ft.

PermeaMlity Tes
set at 16.5 ft.

<

oortinates:

GEO-TECHNOLOGY

ASSOCIATES, INC. LOG OF BORING NO. GW-2

9090 Junction Drive, Suite g
Annapolis Junction, MD 20701 Sheet 1 of 1



GW-3 Sheet 1 of 1

I
PROJECT

I
PROJECT NO

ROJECT LOCATION:

DATE STARTED

I

DATE COMPLETED:
]R .ING CONT~CTOR

DRILLER
IRILLING METHOD:

Clarksburg Town Center. GW Recharge
99530
Montgome~ County, Ma~land

March 7.2001
March 7; 2001
GTA
GTA
HSA

\MPLING METHOD $

I

( ,

3
0.0

2.5

t
—

—

—

~

—
—
1

—

p

5-5-e

7.6.5

7-9-12

17-7-23

23-13-30

LOG OF BORING NO.

loon
—

?

:
F
~

;

$7,:

40.

10.2

—

WATER LEVEL: ~ 13.5 ~ Y— -—
DATE: 03/07/01 03/08/01

CAVED (ft~ DW DW

GROUND SURFACE ELEVATION:

DATUM:
EQUIPMENT
LOGGED eY

CHECKED BY

647.2
MSL
CME 45
S. Cunningham
S. Rowe

I
DESCRIPTION REMARK:

3CL
ML

:

—

—

I

—

Brwn, moist. metium stiff to stiff, SILT and CLAY, someCoam
tofine Sand and medium to fine Rock Fmgmenb.

AASHTO Ad

USDA Silt Loam

Multicolored, moist to dW, metium dense to ve~ dense, coa~e
to fine SAND, little Silt, lrace fins Rock Fmgments.

AASHTO: A-l-b

USDA: Loamy Sand

Bottom of Hole at 17.0 ft.

Permeability Test at 13.5 ft.

Level
w ~

1 0.24
2 0.36
3 0.24
4 0.36

Average Infiltration Rate: 0.30 i“lhr.

Topsoi!: 4 in,

Water Not
Encountered ~
Drilling.

PermeabilV TE
set at 13.5 fi,

aortinates.

GE;-TECHNOLOGY

AS OCIATES, INC. LOG OF BORING NO. GW-3

!
9090 Junction Dave, Suite 9
Annapolis Juntio”, MD 20701 Sheet 1 of 1
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GEO-TECHNOLOGY ASSOCIATES, INC.

Natural Moisture Content Summa~

I Clarksburg Town Center

March 12,2001
Job Number: 99530

1: S-6 15.5-17.0 9.7
I

Page 1 of 1
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PARTICLE SIZE DISTRIBUTION TEST REPORT
=
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1, * PARTICLE SIZE DISTRIBUTION TEST REPORT

O/..SII-T I 0/. cl AY

I ‘1 0.0 ! 54.1 27.8 12.1 6.0

1. I
LL PI D85 D60 D50 D30 D15 DIo cc c“

d NP m 16.1 6.S3 3.14 0.420 0.0210 0.0074 3.63 880.34

l’-
MATERIAL DESCRIPTION Uses AASHTO

1 Dk red medum to fine ROCK FRAG~NTS (saprolite), some coarse to fine smd, little silt. GM A-1 -b

IQroject No. 99530 C Iienti Te~ablook Remarks:
‘rojecti Cl~ksburg Tow Cmter

Ir oNatwal Moistie: 12.1 Yo

“j Source: Sm.1 Sample No.: S-S Elev.lDepth: 10. O’- March 1j, 2001
~.. 11.s’

USDA = Smdy Loam

PARTICLE SIZE DISTRIBUTION TEST REPORT

\~ GEO-TECHNOLOGY ASSOCIATES. INC. It D1-’- 7



PARTICLE SIZE DISTRIBUTION TEST REPORT:1
I

<,, .

1

1

[“-
I

1!

I

j

I
I

[
I

I
200 100 10

G~lN SIZE -mm

%+Y

1’1

7. GRAVEL Y. SAND
1

% SILT

> 0.0

% CLAY

6.0 58.5 31.2 4.3

., I
J

/ LL PI ~85 D60 D50 D30 D15 Dlo cc

) NP

Cu

NP 0.940 0.248 0.139 0.0266 0.0075 0.0044 0.65 56.73

MATERIAL DESCRIPTION Uses AASHTO

Multicolored coarse to fine SAND and SUT, tiace fine rock fra~ents. SM A-4(0)

‘reject No. 99530 Cfient Tcxabrook

arOject: Clwksburg Tom Center

) Source: GW-I Sample No.: S-5 Elev./Depth: 14,5’-
16.0’

PARTICLE SIZE DISTRIBUTION TEST REPORT

GEO-TECHNOLOGY ASSOCIATES. INC.

1 I

!ema rks:

oNawal Moistire: 10.6”A

March 15,2001

USDA = Sandy Lom

Plate 4



. .h

PARTICLE SIZE DISTRIBUTION TEST REPORT

.

—

I

LL Pi D85 D60 D50 D30 D15 Dfo cc c“

m m 1.94 0.507 0.300 0.0772 0.0090 0.0052 2.26 97.60

MATERIAL DESCRIPTION USGS ~SHTO

Multicolo~ed ~oarse to fine SAND, some silt, litfle rock fragments, SM A-24(O)

I [
eject No. 9953o C iient: TeKabIook Remarks:

OJect Clarksburg Town Center 0 Natil Moistwe 9,5Ya

Source: GW-2 Sample No.: S-6 Elev./Depth: 18.5’-

11

March 15,2001

20.5’

IUSDA = Sandy Lo& Loamy

PARTICLE SIZE DISTRIBUTION TEST REPORT sand

LGEO-TECHNOLOGY ASSOCIATES, INC. II Plate 3
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Ir
PARTICLE SIZE DISTRIBUTION TEST REPORT

<

200 100 10
l,.

I
I I

LL PI. Dg5 D60 D50 D30 D15 Dlo cc c“

J Np NP 1.59 0.823 0.637 0.294 0.0319 0.0065 16.14 126.20

1:
MATERIAL DESCRIPTION Uses AASHTO

? Mtiticolored coarse to fme SAND, little silt, &ace fme rock fra~ents (saprolite). SM A-l-b

1> I I

, ~project No. 99530 Clienti Temabrook Remarks:

j(r:claksbmgTOwcente’
I ource: GW.3

o Natid Moisture 9.70/.

Sample No.: S-6 Elev./Depth: 15.5’- Mucb 15,2001

17.0’

ir IUSDA = Lomy smd

PARTICLE SIZE DISTRIBUTION TEST REPORT

/ GEO-TECHNOLOGY ASSOCIATES, INC. II Plate 2
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APPENDIX D

MOUNDING ANALYSIS
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CW-4 \ GW-3

Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximm height of a ground-water mound
forming on an extensive and initially near-horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Water Res. Research, VO1. 3, no. I, lg67, pp. 2z7_234)
(see Ground Water joucnal, VO1. _, no. _, lgg4, ~P, —)

Run 9

DATA ENTERED:

Recharge area width, w=
Recharge area length, L=
Saturated depth of aquifer, H=
Specific yield of aquifer, Sy =
Aquifer hydraulic conductivity, K =
Constant rate of recharge, 1=
Input mound-growth time, TYR =
Name of file written —

25.o ft
50.0 ft
50.0 ft (no mound]

.080

.300 ftlday
1900 ft/day

25:00 years
ctcgw3 b—

COMPUTED RESULTS :

Mound height results:

MAX MOUND # N-R AcCUmCY
YEARS HEIGHT (FT) ITERS Z/H ~NGE

25.0 11.451 4 .22902 1

.1 5.4.50 4 .10900 1

.2 6.235 4 .12470 1

.5 7.260 4 .14520 1
1.0 8.024 4 .16049 1

‘2.0 8.779 4 .17558 1
5.0 9.762 4 .19525 1
10.0 10.495 4 .20991 1
20.0 11.220 4 .22439 1
50.0 12.164 4 .24328 1

100.0 12.869 4 .25738 1

kccuracy ranges:

RANGE z/H SOURCE ACCURACY

1 0 - 0.5 Rao & Sarma (1980) To 2%
,, ,, Hantush (1967b) To 6%
2 0.5 - 3.3 Rao & Sarma (1980)
3*

TO 2%
> 3.3 None No claims
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4

1

GW–3

r. 1.1 MOUNDHT April 1994

‘4rately computes the maximum height of a ground-water mound
) ,,,ingon an extensive and initially near–horizontal saturated
>ne beneath a rectangular recharqe area. Uses the method of
3

i

“ush (Water Res. Research, VOI~ 3, ~0, I, lg67, ~p, ~~T_~~4)
Ground Water journal, vol. _, ~0, _, lgg4, ~p, —1

‘A
Run 8

ENTERED:

zharge area width, w= 25.0 ft
~echarge area length, L= 50.0 ft
Saturated depth of aquifer,

i

H= 50.0 ft (no mound)
?cific yield of aquifer, SY = .080
lifer hydraulic conductivity, K = .600 ft/day

Constant rate of recharge, 1=. 1900 ft/day
I ]ut mound-growth time,

1.
TYR = 25.00 years

N ne of file written —— ctcgw3 a

IP ‘?EDRESULTS:

11:height results :

1: MAX MOUND # N-R ACCUWCY
YEARS HEIGHT (FT) ITERS Z/H RANGE

1:
25.0

.1

.2

1:

.5
1.0
2.0

[:

5.0
10.0
20.0
50.0

[

100.0

ra,cy ranges :

I RANGE

6.381 4 .12763 1

3.192
3.602
4.140
4.544
4.944
5.470
5.864
6.256
6.769
7.155

4 .06384
4 .07203
4 .08279
4 .09087
4 .09889
4 .10940
4 .11729
4 .12512
4 .13538
4 .14309

1

1
1
1

1
1
1
1
1
1

Z/H SOURCE ACCURACY

1. 1 0 - 0.5 Rao & Sarma (1980) TO 2%
,, ,, Hantush (1967b) TO 6%
2 0.5 - 3.3 Rao & Sarma (1980) TO 2%
3* > 3.3 None NO claims

I
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CW-4\ GW-3

Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximu height of a ground-water mound
forming on an extensive and initially near-horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Water Res Research, VO1 . 3, no. 1, 1967, pp. 227-z34)
(see Ground Water journal, VO1. _, no. _, 1994, pp. )

Run 2
DATA ENTERED :

Recharge area width, w
Recharge area length, L
Saturated depth of aquifer, H
Specific yield of aquifer, Sy
Aquifer hydraulic conductivity, K
Constant rate of recharge, r
Input mound-growth time, TYR
Name of file written

Mound height results :

25.0 ft
— 50.0 ft

50.0 ft (no mound)
— .080
— 1.200 ft/day

.1900 ft/day
25.00 years

—— ctcgw3_f

YEARS

25.0

.1

.2

.5
1.0
2.0
5.0

10.0
20.0
50.0

100.0

= MOUND # N-R
HEIGHT (FT) ITERS Z/H

3.483 4 .06965

1.827 3 .03654
2.037 3 .04075
2.315 3 .04629
2.523 3 .05047
2.731 3 .05463
3.005 4 .06010
3.211 4 .06423
3.417 4 .06833
3.687 4 .07374
3.890 4 .07781

ACCURACY
RANGE

1

1
1
1
1
1
1
1
1
1
1

Accuracy ranges:

~NGE Z/H SOURCE ACCU~CY

1 0 - 0.5 Rao & Sarma (1980) To 2%
,, ,! Hantush (1967b) To 6%
2 0.5 - 3.3 Rao & Sarma (1980) TO 2%
3* > 3.3 None NO claims
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CW-4\ Gw–3

Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximum height of a ground-water mound
forming on an extensive and initially near-horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Water Res. Research, “01. 3, no. 1, lg67, pp. 2z7_234)
[see Ground Water journal, vol. _, no. _, 1994, pp. )

Run 2
DATA ENTERED :

Recharge area width, w=
Recharge area length, L=
Saturated depth of aquifer, H=
Specific yield of aquifer, Sy =
Aquifer hydraulic conductivity, K =
Constant rate of recharge, I=
Input mound-growth time, T=
Name of file written

25.0 ft
50.0 ft
50.0 ft (no mound)

.080

.600 ft/day
6600 ft/day

30:00 days
ctcgw3 r—

Mound height results :

W MOUNO # N-R ACCUmCY
DAYS HEIGHT (FT) ITERS Z/H ‘ WNGE

30.0 10.129 4 .20257 1

Accuracy ranges:

~NGE Z/H SOURCE ACCURACY

1 0 - 0.5 Rao & Sarma (1980) To 2%
,, ,, Hantush (1967b) TO 6%
2 0.5 - 3.3 Rao & Sarma (1980) To 2%
3* > 3.3 None NO claims
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CW-6/ GW-1

Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximw height of a ground-water mound
forming on an extensive and initially near-horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Watel Res. Research, VO1. 3, no. 1, 1967, pp. 2z7–234)
(see Ground Water journal, “01. _, no. _, lgg4, pp. —)

Run13
DATA ENTERED :

Recharge area width, w=
Recharge area length, L=
Saturated depth of aquifer, H=
Specific yield of aquifer, Sy =

Aquifer hydraulic conductivity, K =
Constant rate of recharge, I=
Input mound-growth time, TYR =
Name of file written —

20.0 ft
45.0 ft
50.0 ft (no mound)

.080

.300 ft/day

.1350 ft/day
25.00 years

ctcgwl b—

COMPUTED RESULTS :

Mound height results:

N MOUND # N-R ACCU~CY
YEARS HEIGHT (FT) ITERS Z/H WNGE

25.o 6.285

.1 3.014

.2 3.434

.5 3.986
1.0 4.400

“2.0 4.811
5.0 5.350

10.0 5.755
20.0 6.156
50.0 6.682

100.0 7.077

4 .12569 1

3 .06028 1
4 .06868 1
4 .07972 1
4 .08800 1
4 .09623 1
4 .10701 1
4 .11509 1
4 .12312 1
4 .13365 1
4 .14154 1

Accuracy ranges:

RANGE Z/H

1 0 - 0.5
,, ,,

2 0.5 - 3.3
3* > 3.3

SOURCE ACCUmCY

Rao & Sarma (1980) To 2%

Hantush (1967b) TO 6%
Rao & Sama (1980) TO 2%
None NO claims
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Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximm height Of a g~~”nd-water ~O”nd
foming on an extensive and initially near-horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Water Res. Research, vol. 3, no. 1, lg67, pp. 227-234)
(see Ground Water journal, “01. _, no. _, lgg4, PP. —)

Run12
DATA ENTERED :

Recharge area width, w=
Recharge area length, L=
Saturated depth of aquifer, H=
Specific yield of aquifer, Sy =
Aquifer hydraulic conductivity, K =
Constant rate of recharge, I=
Input mound-growth time, TYR =
Name of file written

Mound height results :

W MOUNU # N-R
YEARS HEIGHT (FT) ITERS

25.0 3.436 4

1 1.740 3
:2 1.956 3
.5 2.240 3

1.0 2.454 3
2.0 2.667 3
5.0 2.947 4

10.0 3.159 4
‘20.0 3.369 4
50.0 3.646 4

100.0 3.854 4

20.0 ft
45.0 ft
50.0 ft (no mound)

.080

.600 ft/day

.1350 ft/day
25.00 years

ctcgwlaa

Z/H

.06873

.03481

.03912

.04480

.04908

.05334

.05895

.06317

.06738

.07291

.07708

ACCURACY
~NGE

1

1
I
1
1
1
1
1
1
1
1

Accuracy ~anges :

RANGE Z/H SOURCE ACCURACY

1 0 - 0.5 Rao & Sarma (1980) TO 2%
r, !, Hantush (1967b) TO 6%
2 0.5 - 3.3 Rao & Sarma (1980) TO 2%
3* > 3.3 None NO claims
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Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximum height of a ground-water mound
forming on an extensive and initially near-horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Water Res. Research, vol 3, no. 1, 196J , ~p. 22 J_234)
(see Ground Water journal, vol. _, no. _, lgg4, PP. )

DATA ENTERED :

Recharge area width, w=
Recharge area length, L=
Saturated depth of aquifer, H=
Specific yield of aquifer, Sy =
AqUifeI hydraulic conductivity, K =
Constant rate of recharge, I=
Input mound-growth time, TYR =
Name of file written ——

20.0 it

45.0 ft
50.0 ft (RO mound)

.080
1.200 ft/day
.1350 ft/day

25,00 years
ctcgwldd

COMPUTED RESULTS :

Mound height results :

N MOUND # N-R ACCUWCY
YEARS HEIGHT (FT) ITERS Z/H MNGE

25.0 1.852 3 .03J04 1

.1 .986 3 .01972 1

.2 1.095 3 .02191 1

.5 1.240 3 .02479 1

1.0 1.349 3 02698 1

‘2.0 1.458 3 :02915 1
5.0 1.601 3 .03202 1

10.0 1.709 3 .03419 1

20.0 1.81J 3 .03635 1

50.0 1.960 3 .03920 1
100.0 2.06J 3 .04135 1

Accuracy ranges :

~NGE z/H SOURCE ACCUWCY

1 0 - 0.5 Rao & Sarma (1980)
,,

TO 2%
,, Hantush (1967b) TO 6%

2 0.5 - 3.3 Rao & Sarma (1980]
3*

TO 2%
> 3.3 None NO claims
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Ver. 1.1 MOUNDHT April 1994

Accurately computes the maximum height of a ground-water mound
forming on an extensive and initially near–horizontal saturated
zone beneath a rectangular recharge area. Uses the method of
Hantush (Water Res. Research, “01. 3, no, 1, lg67, ~p, 227–234)
(see Ground Water journal, “ol. _, ~O. _, lgg4, Pp, —)

Originally developed in 1992-93 by

Professor E. John Finnemore
Department of Civil Engineering
Santa Clara University
Santa Clara, California 95053
Tel: 408-554–4924, Fax: 408-554-5474

Run 1
DATA ENTERED :

Recharge area width, w=
Recharge area length, L=
Saturated depth of aquifer, H=
Specific yield of aquifer, Sy =

Aquifer hydraulic conductivity, K =
Constant rate of recharge, I=
Input mound-growth time, T=
Name of file written

Mound height results :

20.0 ft
45.0 ft
jO.O ft (no mound)

.080

.600 ft/day

.6600 ft/day
30.00 days

ctcgwl r—

W MOUND # N-R ACCUWCY
DAYS HEIGHT (FT) ITERS Z/H ~NGE

30.0 7.a27 4 .15654 1

Accuracy ranges:

RANGE Z/H SOURCE ACCURACY

1 0 - 0.5 Rao & Sarma (19aO)
,, ,,

TO 2%
Hantush (1967b) TO 6%

2 0.5 - 3.3 Rao & Sarma (19aO) TO 2%

3* > 3.3 None NO claims



MEMO
To: Mr. Jim Richmond - Terrabrook

Mr. Jeff Stmlic – CPJ

From: Mr. Scott Rowe

Date March 22,2002

Re: Groundwater Recharge Facilities CW-7 and CW-8

As requested, GTA has provided soils and laboratory data for two groundwater recharge facilities,
designated CW-7 and CW-8. Data for these locations was provided in two previous reports, as
described in the following paragraphs:

. Recharge Facilitv CW-8

A summary of subsurface conditions at this location was provided in GTA’s Repofi of
Subsurface Exploration, dated April 9, 2001. Boring GW-3 was located near tis facility. A
borehole permeability test was performed at this location, at an approximate elevation of 634
MSL. An infiltration rate of 0.3 inches per hour was measured in medium-dense to dense Loamy

Sand soils. Groundwater was not encountered in this boring.

s Recharge Facilitv CW-7

A summary of subsurface conditions at this location was provided in GTA’s Reuort of

Montgomery CountvDepartrnent of Permitting Services Study, dated August 27,2001. Boring
GW-3 was located near this facility. Medium-dense to very dense Sandy Loam soils were
encountered from a depth of 7 feet to the bottom of the boring. No permeability test was

performed at this location, however, based on permeability test results recorded in similar
materials in Boring GW-~,~an infiltration rate less on the order of 0.3 inches per hour is
anticipated at this location.

A reproduction of the Boring Location Plan provided withGTA’sAugost2001 report, indicating the
locations ofBorings Gw-3 and GW-4, has been attached to this memo. Hyou require any additional
information, please contact our office.

SUOB-FIL~~U RCL~SSURO TC.99530WCWGEWC~GE MEMO.DOC

99530

Gee-Technology -sociales, Inc. 9090 Junction Drive, Suite 9, Annapolis Junction, MD 20701
Phone 41O-792-9U6 / 301470~70 Fax 410-792-7395



*
APPROXIMATE BORING LOCATION - PERFORMED JULY 2001.
APPROXIMATE TEST PIT LOCATION - PERFORMED DECEMBER 2000
-Kc.

GEO-TECHNOLOGY ASSOCIATES, INC.

=- *A= GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS Clarksburg. Town Cent(

P

9090 Junction Drive, Suite 9

Annapolis Junction, MD 20701
TEST LOCATION PLAI

(410) 792-9446 or (301) 470-4470 Montgomery County, Man
~ v IBASE MAP DEVELOPMENT FROM A SITE PLAN PROVIDED aY CPJ. ORIGINAL SCALE I“=5V. Fax (41 O) 792-7395

THE TEST BORINGS AND TEST PITS WERE FIELD-LOCATED BY CPJ BASED ON A FIELD SURVEY. THE
‘cALE.

DATE

“ASHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE IMPLIED BY THE METHOD USED.


