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1.0  INTRODUCTION 

A portion of the Rocky Mountain Arsenal (RMA) Offpost Contamination 

Assessment includes the installation of 30 monitor wells in the vicinity 

of RMA.  This report presents the rationale and site conditions 

representing the placement of the 30 monitor wells. 

The program includes installing 28 alluvial and oj-TejIbedrock well to the 

north and northwest of RMA and one alluvial we|€ Jbcated at the southeast 

corner of RMA where First Creek enters RMA. jThe wells will be 

constructed to obtain representative hydrojfeojfogi'c^dairä^ in areas of 

potential contamination, to determine the interaction"%£_  irrigation 

ditches, surface water, alluvial grouji ,#ater and bedrock "ground water. 
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2.0 MONITOR WELL NETWORK RATIONALE 

Proposed monitor well sites are identified on Plate 1.  The specific 

location of each well is flexible within a radius of 30 meters (100 ft) 

from the proposed identified site.  This flexibility may be needed in 

obtaining easements, avoiding overhead powerlines, buried gas, water, 

sewer, and telephone lines. 

Well locations were determined using information from the following 

sources: f    "%^ 

1. Consumptive Use Water Quality Data^c#ll"e%tea%i.n December 1984 

and January 1985; "V      ';%^ "%^ 

2. Previous 360° data; / ."            "^ 

3. U.S. Geological Survey Repo>rrt#; and 

4. U.S. Army documents. Jf .#  _/%=, 

Each well was sited to aid in the ass'#sy|mlte£ of one or more of the 

following categories:    J^****^        "^^. T^ 

1. Ground water qua^ty^iejieaTü^^^ulated areas; 

2. Contaminant plume dglfineafigfff*****/ 

3. Local hydrogeology; \ * / 

4. Irrigation'" dj-tcte^ and shallow ground water relationships; 

5. Surfac#wafter Jnf shallow^yifround water relationships; 

6. ShalÄw/groutÄ jgsiter ancJjPbedrock ground water relationships; and 

7. BackgT?ounä#gij#und water quality. 

In ordjErf Jxr*7S&i*le&%_  thTs%maJiimum amount of information with the 30 new 

moni€o# wells, si%es| were chosen to provide information related to more 

thSn cme of the categories listed above.  A description of each category 

is given TNtj-ow. / / 

Ground Water Qiality Beneath Populated Areas 

Identification of impacts to consumptive use supplies is the primary 

reason for conducting this offsite contamination assessment.  Some well 

sites will be located in the vicinity of populated areas to provide site 

specific water quality data for population exposure assessment. 

2-1 
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Contaminant Plume Delineation 

Previous studies have identified the presence of at least three 

contaminant plumes.  The precise areal extent of the plumes have not been 

specifically outlined in these studies.  Also, concentration gradients of 

different contaminants in these plumes have not been fully defined. 

Priority has been given to defining the extent of the plumes and the 

concentration of contaminants in these plumes.  Therefore, a majority of 

the proposed monitoring wells have been locatedjwifhin or adjacent to 

known areas of contamination. 

Local Hydrogeology f. r/ 

The hydrogeology of the study area need#yto be defined 6vte# the entire 

project area so that impacts of offsÄe#water systems can be specifically 

defined.  Minor variations in hydrjftgific properties, formation 

composition and the degree of saf^ä%4.ojf m#y cause significant variation 

in contaminant migration.  Some site^^weS^ located to address quality 

associated with First and Second Creeks7*%^ ~**%^ 

Irrigation Ditch and Shallow Groun^ WgLger""Tfelationships 

Water quality and flow relati^ns'lfiLp^" between ground water systems 

crossing irrigation,=*ä#ke,hes may\reiLate directly to the potential 

migration of con|ftmifna¥|ts|to Barf^Lfke and other locations outside of the 

study area.  S#me/ sites* wft^fees^ujed to evaluate the possibility of 

contaminated%ro'tnid .watsir enYgrÄg the irrigation ditch system. 

Surfac&gJJlTter affekaShailowVGGround Water Relationships 

The jtit.e'faction of \urfac€ water and shallow ground water defines how 

cojftasninants move Ifrlpm either ground water to surface water or surface 

wate^^td^round water.  The rate of flow, dispersion and attenuation of 

contaminant s^ar« governed by the rate and direction of interactions 

between each^coÄponent of the hydrologic system. 

Shallow Ground Water and Bedrock Ground Water Relationships 

The interaction of shallow ground water with bedrock ground water is 

related to the potential impact of migrating contaminants to the regional 

bedrock water quality.  If hydraulic gradients in the offsite area are 
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towards the bedrock (downward), degradation of bedrock water may occur. 

In addition, subsurface conditions might exist such that contaminated 

water may be entering the alluvium from the bedrock (upward degradation). 

Paleotopographic lows resulting from erosion prior to deposition of the 

alluvium and the subsequent infilling of the depressions with alluvium 

could possibly create a hydrogeologic situation conducive to 

interformational migration of contaminated ground j*ater from the bedrock 

to the alluvial aquifer.  Such conditions most likely exist in the area 

north of RMA and south of Boiler's well.  This- iCone of the areas where 

wells in the bedrock will be required to property,,,,define this contaminant 

migration and geohydrologic conditions.  tW5 bedrockXis %s,ed for 

consumptive use throughout the Denver Basin. 

Background Ground Water Quality 

One site will be located near the%soülth,eas:£ corner of RMA where First 

Creek enters RMA.  This site will asfi,st'"'in the identification of water 

quality prior to shallow ground water ent/ejihg^the RMA hydrologic system. 

Impacts due solely to RMA%an,_ onlyN^e^determrhed after assessing ground 

water quality impacts produked\by ^the^^us^rs upgradient from RMA. 

Additional wells along the nofeth¥a§£ern boundary of the project area may 

be needed to furthe^Sl'f-ine the'%baekground ground water quality. 

2-3 
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3.0 WELL SITE DESCRIPTION 

Proposed Well E-l 

Location:  780 meters (m) (2,550 ft) north of the south section line, and 

655 m (2,150 ft) west of the east section line of Section 10 (T2S, R67W). 

The well will be located on the east side of the Union Pacific Railroad 

access road. 

Siting Rationale:  l) Contaminant plume delineation.; and  2) Local 

hydrogeology. 

Expected Site Conditions:  The total depth pf .£he well is anticipated to 

be 14 m (45 ft).  Depth to the water tablefhtfs beeh%estimated to be 9 m 

(28 ft).  Lithologic units present include a Holocene-Pleistocene Age 

eolian sand overlying Pleistocene alLavial deposits.  The overlying 

eolian units are composed of fine go tfiedium grained sand.  The alluvium 

is expected to be composed of silfty'%0 giayJey sands interlayered with 

fine to coarse grained gravelly sari'3%.  «|Sie uppermost bedrock unit in the 

area is the Arapahoe Formation.       '%-.  '%%^_ 

The borehole will be drillid §o'"'£'h'% alluvia-bedrock contact.  The well 

will be completed in alluvium^ with.^ screened interval extending from 

within 3 m of the to^saf the waJierfi table to the top of the bedrock. 

Proposed WelK.E-%.,.  /' i"^^^-^..^ 

Location:  290 m^950c'ft) north of the south section line, and 3 m (10 

ft) wesfe'Sft^^s^cHpii line of Section 1 (T2S, R67W). The well 

will ße /located %p. '\the weit side of Potomac Street, south of the 

Bupiiijgton Northern fRailroad tracks. 

Siting Rationale:/ ]i) Irrigation ditch and shallow ground water 

relationships,,; j?) .-Ground water quality beneath populated areas; and  3) 

Local hydrogfeplögy• 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 14 m (45 ft).  Depth to the water table has been estimated to be 10 m 

(32 ft).  Lithologic units present include upper eolian sands of Holocene- 

Pleistocene Age and a lower alluvial Pleistocene unit.  The eolian unit 

is composed of fine to medium grained wind blown sand.  These sands 
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overlie alluvial sediments composed of fine to coarse grained sands 

interlayered with silty and clayey sands.  The uppermost bedrock unit in 

this area is the Denver Formation. 

The borehole will be drilled to the top of the alluvial-bedrock contact. 

The well will be completed in alluvium, with a screened interval 

extending from within 3 m of the top of the water table to the top of the 

bedrock. 

Proposed Well  E-3 

Location:  358 m (1,175 ft) north of the south section line and 

3 m (10 ft) west of the east section line' of Section 12 (T2S, R67W).  The 

well will be located on the west sid'e#of Potomac Street, north of 104th 

Avenue. C,.     j 

Siting Rationale:  1) Contaminant p%ime  delineation; and  2) Local 

hydrogeoiogy. "?!%.& ~%^ 

Expected- Site  Conditions: /ThreM^Qtal   deptV^^/the well   is  anticipated  to 

be  11  m  (35   ft).     Depth   to\thl;*n5?&£e_r  tlfB^e^has  been  estimated  to be  7  m 

(23   ft).     Lithologic  units   present ylclucfe  eolian  sands   overlying 

Pleistocene  alluvium.^ Unconsolidated  deposits   (soils)   encountered will 

be   fine  to raediun^gssinecfc wind blpWn  sands   at   the   surface.     Below  these 

sands,   alluviuTO*'co"mpose|i  Ijj^jsands  Manging  from silty and  clayey to  coarse 

grained willjCe^ncouJitered^^JThef uppermost  bedrock unit   in  this   area   is 

the Denver Formation./' 

The  borehole wrW.  be  drMjed  to   the  alluvial-bedrock  contact.  The well 

wiLi he  completed |iit the  alluvium,   with   the  screened   interval   extending 

frow, within 3 m of  the  top of  the water  table  to  the  top of  the bedrock. 

3-2 
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Proposed Well E-4 

Location:  3m (10 ft) north of the south section line, and 884 m 

(2,900 ft) west of the east section line of Section 2 (T2S, R67W).  The 

well will be located on the north side of 112th Avenue, east of Havana 

Street. 

Siting Rationale:  1) Contaminant plume delineation; and 2) Local 

hydrogeology. 

Expected Site Conditions:  The total depth of #thefweil is anticipated to 

be 18 m (60 ft).  Depth to the water table has been estimated to be 8 m 

(25 ft).  Lithologic units present includefR/locehe-rPleistocene Age 

eolian sands overlying Pleistocene alluvium.  The eolian unit is composed 

of well sorted, fine to medium sands./' The alluvium is expected to be 

composed of coarse sand intermixedjwi#h silty sands.  There may be some 

gravely sand.  The uppermost bed.föcC,unit ßä.  this area is the Arapahoe 

Formation. '%,  C. 

The borehole will be dril,£ed^^M^^alluviaT^edrock contact. The well 

will be completed in the alluvo/Offl^^witiT^e. screened interval extending 

from within 3  m of  the  top  o%thefwgEer  table  to  the   top  of  the bedrock. 

Proposed Well ,#£-#"        ß   %s^=^^^^.   ? 

Location:     A€ tile, inp^rjeeti-otwiaf the north  and  east  section lines  of 

Section 3   (T2S, iii;8ß7W)/    The well will  be  located  on  the north  side  of 

east  12Q:*ff=A^erfaei.   %.^ "'\ 

Siting Birftionaie:  1) Gfatfnd water quality beneath populated areas; 2) 

Coaiairfinant plume |d4lineation; 3) Local hydrogeology; and 4) Irrigation 

ditfeb, a&4 shallow/ground water relationships. 

ExpecteB%Srfe^,. Conditions:  The total depth of the well is anticipated to 

be 12 m (40^£t)./r Depth to the water table has been estimated to be 2 m 

(6 ft). Lithologic units present include the Post-Piney Creek and Piney 

Creek alluvium, and Pleistocene alluvium.  The upper alluvium (Piney 

Creek) is composed of gravel, sand, silt, and clay.  The lower 

Pleistocene alluvium is composed of similar to slightly coarser material. 

The uppermost bedrock unit in this area is the Arapahoe Formation. 

3-3 
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The borehole will be drilled to the alluvial-bedrock contact. The well 

will be completed in the alluvium, with the screened interval extending 

from within 3 m of the top of the water table to the top of the bedrock. 

Proposed Well 5-6 

Location:  1,120 m (3,675 ft) north of the south section line and 3 m (10 

ft) west of the east section line of Section 11 02p,   R67W).  The well 

will be located on the west side of Peoria streetf north of the 0'Brian 

Canal. 

Site Rationale: 1) Contaminant plume delineation; %) Irrigation ditch and 

shallow ground water relationships; and,v,3) Local hydrog^ology. 

Expected Site Conditions:  The total .depth of the well is anticipated to 

be 14 ra (45 ft).  Depth to the water gable has been estimated to be 6 m 

(20 ft).  Lithologic units present focliide'Ja Holocene-Pleistocene eolian 

sand unit overlying Pleistocene al!?uviüm# The eolian sand is a well- 

sorted, fine to medium-grained, windblown sagd.  The alluvium is composed 

of coarse gravelly sands witfr="*.€fflie_ silt lay%c_sf.  This site is located 

along the northern edge of%fh'ef5Bsa4i,er l?öäi?»a=tion. 

The borehole is anticipated to^be Completed at the Denver Formation, 

however, the borejCoLfissmayi be compjlel\ed at the top of the Arapahoe 

Formation.  Th§fwgfll wijtlüie^^omp lifted in the alluvium, with the screened 

interval extighdfing fiätäj&ttidjg^fm  of the top of the water table to the 

top of the bedrock." /' 

Proposed Well E-%   \ 

Log'aJiön^.  3 m (1Q ft) south of the north section line and 

853 m T%8'Ö^ftXeast of the west section line of Section 24 (T2S, R67W). 

The well wil4berf'located east 96th Avenue, south of the road, and east of 

First Creek. 

Siting Rationale:  1) Contaminant plume delineation; and 2) Local 

hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 9 m (30 ft).  Depth to the water table has been estimated to be 1 m 
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(3 ft).  Lithologic units present include the Upper Holocene to Post 

Piney Creek and Piney Creek alluvium and an underlying Pleistocene 

alluvium.  The upper alluvium is composed of gravel, silt and clay of 

stream flood plains.  The lower alluvium is a somewhat coarser gravelly 

sand with some silty and clayey sands interspersed.  The uppermost 

bedrock unit in this area is the Denver Formation. 

The borehole will be drilled to the alluvial-bedrock contact. The well 

will be completed in the alluvium, with the screened interval extending 

from 1 m below the land surface to the top of fehe bedrock. 

Proposed Well E-8 /'' 

Location:  3 m (10 ft) south of the north section line and 1,067 m 

(3,500 ft) east of the west sectÄn^line/oJ» Section 24 (T2S, R67W).  The 

well will be located along East 96Sh^Aveflrue, south of the road, and east 

of First Creek. "%,_   "%^ 

Siting Rationale:     l)   ConjsCmrS^se^plume  deftigrfeation;   and  2)  Local 

hydrogeology. "\ *\^*****%.    _ "^*^ 

Expected Site Conditions:  TSe feo^al/'deptb! of the well is anticpated to 

be 6 m (20 ft).  DepJJa^o wateft tafle has been estimated to be 3 m 

(9 ft).  Lithologrfc.rf«äts\ present include the Post-Piney Creek and Piney 

Creek alluvium^y^rlyinjg PAe^sJ^ocene alluvium.  The upper alluvial 

sediments aref composed MT~*x?&a-z£gfsand, sands with silt and clay layers. 

The lower Pleistocene/alluvium is composed of medium to coarse sands, 

with scm^^rlv^k, inters parsed with silty and clayey layers.  The 

upperarosf "bedrock unit ilyfthis area is the Denver Formation. 

TheNDorehole will/be drilled to the alluvial-bedrock contact. The well 

will be* compile ted in the alluvium, with the screened interval extending 

from within^!}.. m ßf  the top of the water table to the top of the bedrock. 

Proposed Well  5-9 

Location:  15 m (50 ft) south of the north section line and 

808 ra (2,650 ft) east of the west section line of Section 23 (T2S, R67W) 

3-5 
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The well will be located south of East 96th Avenue, and east of Havana 

Street. 

Siting Rationale:  1) Contaminant plume delineation; and 2) Local 

hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 6 m (20 ft).  Depth to the water table has been estimated to be 

1 m (3 ft).  The lithologic units present is the Slocum alluvium of 

Pleistocene Age overlying the Denver Formation. /The Slocum alluvium is a 

cobble gravel which may contain boulders.  Thjs miit is expected to 

contain mostly coarse, gravelly sand with some cobbles.  There may be 

finer grained silty sands and clayey sands underlying the,gravels. 

The borehole will be drilled to the #lLäival-bedrock contact. The well 

will be completed in the alluvium,,#wj£h the screened interval extending 

from approximately 1 m below the%anU,,s.urf#ce to the top of the bedrock. 

Proposed Well  E-10     %  J^^65***^   ^ 

Location:  358 m (1,175 ft^w^st^&fr thj^ea^t section line and 335 m 

(1,100 ft) south of the nortb^seVEi/h line of Section 14 (T2S, R67W). 

The well will be lae«ee4 along\oArado Route 2, east of the road. 

Siting Rationaler jT^n%aminanr%pjfame delineation; 2) Shallow ground 

water and bedr^ck^groujfd w^te*=^giationships; and 3) Local hydrogeology. 

Expected SiteJ.Co^dil^T^iT^TKr^tal depth of the well is anticipated to 

be 3 m (10 f t). ^-Qeptl^to the water table has been estimated to be 1.5 m 

(5 ft) .^LTthoTSgtic TSsdt's^Dresent include the Holocene-Pleistocene eolian 

sand^vfirlying a%Pl%istocv!ne alluvium. The windblown sand is fine to 

medfiuifi grained.  Ttie| alluvium is composed of a gravelly sand with some 

siltSand^elay layers.  The uppermost bedrock unit in this area is the 

Denver f^pa%4oA./r 

The borehole will be drilled to the alluvium-bedrock contact. The well 

will be completed in the alluvium, with the screened interval extending 

from 1 m below the land surface to the top of the bedrock. 

3-6 
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Proposed Well E-ll 

Location:  732 ra (2,400 ft) east of the west section line and 625 m 

(2,050 ft) south of the north section line of Section 14 (T2S, R67W). 

The well will be located along Colorado Route 2, on the west side of the 

road, at First Creek. 

Siting Rationale:  l) Contaminant plume delineation; 2) Irrigation ditch 

shallow ground water relationships; 3) Surface water and shallow ground 

water relationships; and 4) Local hydrogeology. # | 

Expected Site Conditions:  The total depth of fche#well is anticipated to 

be 11 m (35 ft).  The depth to the water tab1%  has, been estimated to be 

0 to 1.5 a (0-5 ft).  The lithologic units#prjsehfe,,,are%i:the Post-Piney 

Creek and Piney Creek alluvium, which cover" Pleistocene,, alluvium. 

Gravel, sand, silt and clay overlie the ,alluvial channel deposits which 

should contain coarser sands and gravels.  The uppermost bedrock unit in 

this area is the Denver Formation* 4J'   / '"% 

The borehole will be drilled to the alI%yiusg:bedrock contact. The well 

will be completed in the alluvium, with the^sgreened interval extending 

from approximately 1 m belew fft^^ajid'fBHsfia^ce to the top of the bedrock. 

Proposed Well E-}fl .,,aas=., \ \  \ 

Location:  389 M ^l ,2753 ft^east  6W the  west section line and 

3 m (10 ft) north of .,Äf=-söu^h_se€tion line of Section 11 (T2S, R67W). 

The well will be,,,. Idea teed along East 104th Avenue, north of the road. 

Siting Ra,feä^Tra4e.:  'l4_. Contaminant plume delineation; 2) Irrigation ditch 

and shÄlJ^öw gronndHwatefe^^elationships; and 3) Local hydrogeology. 

ExpjPctjed Site CondJ-tlions:  The total depth of the well is anticipated to 

be%^  ä%|45 ft). JTbie depth to the water table has been estimated to be 

10 m C33a. ffrkt  The/lighologic units present include Holocene-Pleistocene 

eolian sand% overlying Pleistocene alluvium.  Surface deposits will be 

fine to medium "grained, well sorted sands of the eolian unit overlying 

coarser alluvial sediments.  The alluvial sediment will be composed of 

gravelly sands, interbedded with silts and clays.  The uppermost bedrock 

unit in this area is the Denver Formation. 
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The borehole will be drilled to the alluvium-bedrock contact. The well 

will be completed in the alluvium, with the screened interval extending 

from within 3 m of the top of the water table to the top of the bedrock. 

Proposed Well  5-13 

Location:  701 m (2,300 ft) east of the west section line, along the 

south section line of Section 15 (T2S, R67W).  Th#%ell will be located 

north of east 96th Avenue between the Burlingtoö' fyitch  and the 0'Brian 

Canal. #' . "%, 

Siting Rationale:  1) Contaminant plume deMneätft«i; 24 Irrigation ditch 

and shallow ground water relationships; and*3) Local hydrogeology. 

Expected Site Conditions:  The total 4#pA of the well is -anticipated to 

be 11 m (35 ft).  The depth to the wiateT table has been estimated to be 6 

m (18 ft).  The lithologic units present/include the Slocum alluvium of 

Pleistocene Age which overlies an"%arti€rJPleistocene alluvium.  The 

Slocum alluvium is a very coarse alluvial "%l.it, composed of gravelly 

sands and cobbles.  The uppe=Em,ost unit in"^i#area is the Denver 

Formation. \ 'ff"^-*,«^ "=5S555?S5**=5=- 

The borehole will be drilled t\ thjfalluvium-bedrock contact. The well 

will be completed J:1i"^e%#lluviütt, \_ith the screened interval extending 

from within 3 m^f/the lop of theater table to the top of the bedrock. 

Proposed WgJJU^E-i'^% \. 

Locatiofi:,^87Ü^m ('2 ,20'0%-f t;| east of the west section line and 610 m 

(2,öö0/ft) north of |the south section line of Section 14 (T2S, R67W). 

Th4,wel4 will be Located along Colorado Route 2, on the east side of the 

road."%, "%;.     / 

Siting Rationale;/' 1) Contaminant plume delineation; 2) Ground water 

quality beneatnf populated areas; and 3) Local hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 15 m (50 ft).  The depth to the water table has been estimated to be 

16 m (18 ft).  The lithologic units present include Holocene-Pleistocena 

eolian sands which cover Pleistocene alluvial deposits.  The fine to 
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medium grained well sorted eolian sands overlie the coarse sands and 

gravels of alluvial deposits.  This borehole will also intersect layers 

of silts, clays and fine grained sands.  The uppermost bedrock unit in 

this area is the Denver Formation. 

The borehole will be drilled to the alluvium-bedrock contact. The well 

will be completed in the alluvium, with the screened interval extending 

from within 3 m of the top of the water table to#the bedrock. 

Proposed Well  E-15 

Location:  3 m (10 ft) east of the west^ection line a'M,.9<|0 m (3,150 ft) 

north of the south section line of Section 14 (T2S, R67W).  The well -will 

be located along Havana Street, easf &i  the road, between the Burlington 

Ditch and the 0'3rian Canal. 

Siting Rationale:  1) Irrigation diftch an€ shallow ground water 

relationships; 2) Contaminant plume delfeneabLpn; and 3) Local 

hydrogeology. :/' ~'"*'^*^s_^_ **Vr 

Expected Site Conditions: '^Ihiri%=aJ. deptt^f the well is anticipated to 

be 9 m (30 ft).  The depth to\ tB^wajfer table has been estimated to be 

2 rn (6 ft) below the^yxface. ?fl?heflithologic units present include the 

Holocene Post-PiriJy^^s&eftand Piftsgy'^reek alluvium which is underlain by 

Pleistocene all^vjmm. ßrh&z^g^jiV&LS,   sands and clays of the upper 

alluvium oveigiie%theyÄed^ffm^feo-,:jija'arse gravelly sands in the lower 

alluvial deposit's,.  These sands may be interbedded with layers of silts 

and clay^äP°*1fn^-iippei^os''fe.,ibedrock unit in this area is the Denver 

Formation^ :i*# 

The'^bprehole will/be? drilled to the top of the alluvium-bedrock contact. 

The wellfewilC be' completed in the alluvium, with the screened interval 

extending frxra 2/m below the land surface to the top of the bedrock. 

Proposed Well  5-16 

Location:  411 m (1,350 ft) west of the east section line and 

3 m (10 ft) north of the south section line of Section 3 (T2S, R67W), 
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The well will be located along east 112th street, south of the road, 

along an old railroad spur line. 

Siting Rationale:  1) Contaminant plume delineation; and 2) Local 

hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 17 m (55 ft).  The depth to the water table has been estimated to be 

7 m (23 ft).  The lithologic units present include Holocene-Pleistocene 

eolian sands which overlie Pleistocene alluvium. #Fi;ne to medium grained, 

well-sorted wind blown sands overlie the alluviaimjwhich is composed 

primarily of coarse, gravelly sands interbedded with silty and clayey 

sands.  The uppermost bedrock unit in the .area is'N:he%rapahoe Formation. 

The borehole will be drilled to the top ,of the alluvium-bedrock contact. 

The well will be completed in the ajly.vium, with the screened interval 

extending from within 3 m of the top of the^water table to the top of the 

bedrock. "*%._    "? # 

Proposed Well E-17      \ "t5^^^,^., ~":^*:'J*=ix- 

Location:  625 m (2,050 ft) west, gä  ^e^Sa'ät section line and 

3 m (10 ft) north of the south\secjfion line of Section 10 (T2S, R67W). 

The well will be L6cajLed'!i\along East\104th Avenue, on the north side of 

the road.     /' /'   | f^     V 

Siting Rationale?:  1 )/Cqataminantf plume delineation; and 2) Local 

hydrogeology. "%„ 

Expected §,i&e~£pnditioh's,;.  The total depth of the well is anticipated to 

be 14,M (A5"'T£;Hiv, The aep_tii to the water table has been estimated to be 

9 m/(3W  ft) belowthe surface.  Lithologic units present include Post- 

Pirtey Creek or Pihey! Creek alluvium overlying Pleistocene alluvium.  The 

surface%deposits/(söils) are composed of sands and gravels with layers of 

silts and ciays./'The underlying alluvium is composed of gravelly medium 

to coarse grained sands.  This lower alluvium may also contain some 

layers of silty and clayey sands.  The uppermost bedrock unit in the area 

is the Arapahoe Formation. 
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The borehole will be drilled to the top of the alluvium-bedrock contact. 

The well will be completed in the alluvium, with the screened interval 

extending from within 3 m of the top of the water table to the top of th« 

bedrock. 

Proposed Well  S-18 

Location:  122 m (400 ft) east of the west sectiog^fcine and 381 m 

(1,250 ft) north of the south section line of S,#ct^fon 2 (T2S, R67W).  The 

well will be located along the east side of HÄvariä^Street, north of east 

112 th Avenue. .# #  "%,:. "%,,. 

Siting Rationale:     1)   Contaminant  plume  delineation;   äad  2-käLocal 

hydrogeology. 

Expected  Site  Conditions:     The  totalfdepth  of  the well   is   anticipated   to 

be  21  m   (70   ft).     The  depth  to   the water /tlfkle has  been  estimated  to be 

4 m  (14   ft).     Lithologic  units   prel^jitMnjfffude Post-Piney  Creek or  Piney 

Creek  alluvium overlying Pleistocene  a'M^vTSim.     The  gravels,   sands, 

silts,   and  clays  of  the ?i.s:&5MIreek  layer T^erjtie  somewhat  coarser 

sediments   in  the  Pleistocene ^^^n-nm?^^]a.e_basal   layers will   probably be 

medium  to  coarse  gravelly   shi^yLß5m**4obbles.     The  uppermost  bedrock 

unit   in  this   area   is   the  Arapahpe Formation. 

The borehole wijÄ Me drilled  to  the/top of  the alluvium-bedrock contact. 

The well willAef'compiletedUin. the/alluvium,  with  the  screened  interval 

extending  from "'wit hfhj£ m of  the   top  of  the water   table  to   the  top  of  the 

bedrock. _::äs===»«^>,,;.     '"'■%    "'% 

Prdgpsgi, Well  S-L9 I 

Location: '%, m  (20 At)   east of the west section line and 808 m (2,650 ft) 

north of tlte,souCh section line of Section 11 (T2S, R67W).  The well will 

be located along Havana street, east of the road. 

Siting Rationale:  1) Contaminant plume delineation; and 2) Local 

hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 20 m (65 ft).  The depth to the water table has been estimated to be 
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9 m (30 ft).  Lithologic units present include Holocene-Pleistocene 

eolian sands which overlie Pleistocene alluvium.  The upper strata are 

composed of fine to medium grained, well sorted, windblown sands.  The 

underlying alluvium is composed of medium to coarse grained sands and 

gravelly sand with silty and clayey sand layers interspersed.  The 

uppermost bedrock formation in the area is the Arapahoe Formation. 

The borehole will be drilled to the top of the ailuvLum-bedrock contact. 

The well will be completed in the alluvium, with ,the screened interval 

extending from within 3 m of the top of the ,water table to the top of the 

bedrock. 

Proposed Well  5-20 

Location:     513 m   (1,700   ft)  west jbf €the ßaifi   section  line  and  610 m 

(2,000   ft)  north  of  the  south  sectrofl   li-W  of Section 34   (T2S,   R67W). 

The well will  be   located west  of   the  Sottafch 'Blatte River,   south  of East 

124th Avenue,   and west  of J^^^mr^ road.     If^JS^GS   stream gaging  station  is 

located  across   the   stream  %omri?hisL, location. 

Siting  Rationale:      1)   Contam%a?«^pljäme  delineation;   2)  Local 

hydrogeology;   and  S^jyirface wafer-a'and   shallow ground water 

relationships.      ß ^^^ü.   \ \   \ 

Bxnected Site  Condition!: l&JChe. total   depth  of  the well   is   anticipated   to 

be  15  m   (50   ft) &,,,. The/dfpTrh^to^he water   table has  been  estimated  to be 

0   to  2 m  (0-6   ft'),.   '"L|*thologic  units   present   include  Post-Piney  Creek  or 

Piney  Crae^^lllliyiunPiwhreh  overlies   Pleistocene alluvium.     The  sands, 

gravers,/silts   and "clayS'NJverlie  alluvial   sediments   composed  of  coarse 

gravelly  sands,     theft uppermost bedrock  formation  in the area  is   the 

kra'pahoe^Formation. I 

The  borehoiWwiLi  be  drilled  to   the   top  of   the  alluvium-bedrock  contact. 

The well will be  completed   in  the  alluvium,   with  the  screened   interval 

extending  from within  1  m of   the  top  of   the water  table   to   the bedrock. 
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Proposed Well  E-21 

Location:  137 m (450 ft) west of the east section line and 15 m (50 ft) 

north of the south section line of Section 9 (T2S, R67W).  The well will 

be located on east 104th Avenue, north of the road, east of Brighton Road 

and west of U.S. Highway 85. 

Siting Rationale:  1) Ground water quality beneath populated areas; 2) 

Contaminant plume delineation; and 3) Local hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 12 m (40 ft).  The depth to water table has Jeesti estimated to be 6 m 

(21 ft).  Lithologic units present include th£' Po^^-Piney Creek or Piney 

Creek alluvium which overlies Pleistocene a€lj^viuta^ "'^e gravels, sands, 

silts and clays of the alluvium overlie al'JMFvial deports"%pmposed of 

silty and clayey sands underlain by coirjfer sands and gravels.  The 

uppermost bedrock formation in the frea is the Arapahoe Formation. 

The borehole will be drilled to th% top^o^the alluvium-bedrock contact. 

The well will be completed in the a 1 lü%jum^with the screened interval 

extending from within 3 m o^tLhe top of th^w^ter table to the top of the 

bedrock. \    ^^ ^^^^^- 

Proposed Well  E-gg" _ "\     \ \ 

Location:  709 gT (jf,325l ff) east dff/the west section line and 793 m 

(2,600 ft) sojfthfof tb€ jnp^rth sepion line of Section 3 (T2S, R67W).  The 

well will be Ib^a?e#~ afong Brighton Road, on the west side of the road. 

Siting Ra^Xo^-^-lg: **%)  ©Qptaminant plume delineation; and 2) Local 

hydrog€oLpgyT^%._ \ '%^ß 

Expected Site Conlilions:  The total depth of the well is anticipated to 

beCl2'^(40 ft). jThle depth to the water table has been estimated to be 

2 m (5Nft7*%.__ LithoLogic units present include the Piney Creek alluvium 

which overlg Pleistocene alluvium near the surface of the drill location. 

The overlying "alluvium consists of sands, gravels, silts, and clays.  The 

underlying alluvial sediments are composed of coarse gravelly sands and 

silty and clayey sands.  The uppermost bedrock formation in the area is 

the Arapahoe Formation. 
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The borehole will be drilled to the top of the alluvium-bedrock contact. 

The well will be completed in the alluvium, with the screened interval 

extending from within 2 m of the top of the water table to the top of the 

bedrock. 

Proposed Well  £-23 

Location:  259 m (850 ft) west of the east section fine and 427 m 

(1,400 ft) north of the south section line of Section 9 (T2S, R67W).  The 

well will be located along the east side of S'righton Road. 

Siting Rationale:  1) Ground water qualityrbeneathVpopulated areas; 2) 

Contaminant plume delineation; and 3) Local hydrogeology. 

Sxoected Site Conditions:  The total ,dep£h of the well is anticipated to 

be 11 m (35 ft).  The depth to the ,#afc€r surface has been estimated to be 

6 m (21 ft).  Lithologhic units present InMude the Upper Pleistocene 

Louvier's alluvium which is underlain byje'arly Pleistocene alluvium 

deposits.  The upper alluvium is composed o%^sand, gravel and clay and 

may contain some calcium cärl^eiaa^e (CaCOß) ?%/pne lower alluvium will 

consist of gravelly sands \i€^s=mi^ ccT&ENbes^ overlain by siltier sands and 

clayer sands.  The upperaost\he\r#ck^form1ition in the area is the 

Arapahoe Formation.         \     / 

The borehole wil'l,ji€e dr£liLejd_J:o thef top of the alluvium-bedrock contact. 

The well willj^be? comp/ete^^iil.^he15'' alluvium, with the screened interval 

extending from "■withinß>  m of the top of the water table to the top of the 

bedrock. ...,H^=
==fc=W!^r;, "%,._    '%. 

Proposed,, Well  S-24 I 

Location,; '?3-58 tar (l',175 ft) west of the east section line and 335 m 

(1,100 ft)%£uth/of the north section line of Section 14 (T2S, R67W). 

The well will be located along Colorado Route 1, east of the road.  This 

well is located at the same site as well E-10, however, it will be 

completed into the Denver Formation. 
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Siting Rationale:  1) Ground water quality beneath populated areas; 2) 

Shallow ground water and bedrock ground water quality relationships; 3) 

Local hydrogeology; and 4) Contaminant plume delineation. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 31 m (100 ft.). The depth to the water table has been estimated to be 

7 m (22 ft).  Lithologic units present include Halocene-Pleistocene 

eolian sand which overlies Pleistocene alluvium. #'D§pth to bedrock is 

approximately 4 m (12 ft).  Fine to medium grained' windblown sand 

overlies coarse grained alluvium composed ofrgravelly sands with some 

silt and clay.  During core drilling of the' Mnver^Formation, interbedded 

soft shales and harder sandstone units will be encount:eced% Coring may 

require the use of a Picture Sampler. 

This borehole will be drilled down fhroujfh It he alluvium-bedrock contact 

and will extend approximately 24 m'%78"f%§  into the lower Denver 

Formation.  The well will be completed r%i tfte^ first water bearing 

sandstone (aquifer) encourferie^i^jji the Denve^^ormation with the screened 

interval within the sandstoaae'Wfte^^valT55555^^^ 

Proposed Well E-,f5 g^. \ \ \ 

Location: 594 jif ß. ,95Q§ £i^k*£&st of'the west section line and 3 m (10 ft) 

south of the,flSor%h seß\gövr=44jig^jft Section 16 (T2S, R67W). The well will 

be located alorig\.Ea!"t/l04th Avenue, on the south side of the road between 

Bu 11 s eep^^frgff^and Fui t aha,,. Ditch. 

SitingfRaf"ionalea;. '%)  CÖ»£aminant plume delineation; 2) Ground water 

quajfiljy beneath peculated areas; 3) Irrigation ditch and shallow ground 

wafffer relationships ;ß and 4) Local hydrogeology. 

Expectgd%,.Sffe^ Cofiditions:  The total depth of the well is anticipated to 

be 12 m (4CFN;it)./ The depth to the water surface has been estimated to be 

2 m (5 ft).  Lithologic units present include the Piney Creek alluvium 

which overlies Pleistocene alluvium at the drill site.  The Piney Creek 

alluvium consists of sands, gravels, silts and clays.  The Pleistocene 

alluvium at this location is expected to contain some cobbles in a matrix 

of coarse gravelly sands overlain by silty and clayey sands.  The 

uppermost bedrock formation in the area is the Arapahoe Formation. 
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The borehole will be drilled to the top of the allumvium-bedrock contact. 

The well will be completed in the alluvium, with the screened interval 

extending from within 2 m of the top of the water table to the top of the 

bedrock. 

Proposed Well  E-26 

Location:  3 m (10 ft) east of the west section Bine and 30 m (100 ft) 

south of the north section line of Section 21 JTZS, R67W).  The well will 

be located along East 96th Avenue, on the sqä'thv.si'äe of the road between 

the 1-76 Frontage Road (Old Brighton Road}#aa€ the^souteh bound 

interchange for 1-76. 

Siting Rationale:  1) Contaminant pluffie/delineation; and 2) Local 

hydrogeology. #' # 

Expected Site Conditions:  The to£aiL,dep£hJof the well is anticipated to 

be 30 m (100 ft).   The  depth to water surface has been estimated to be 

12 m (40 ft).  Lithologic units presentr%inc%ude the Broadway alluvium of 

upper Pleistocene Age, underTäia^by Lower P^ejfstocene alluvium.  The 

Broadway alluvium is compoi#d1-^f'=s§r?aver^*5^id, silt and clay which 

overlies earlier much thicket a'Mrfviifl sequence consisting of about 25 m 

of sandy clays and clajgey sandig grading to gravelly sands and gravels 

with cobbles withfue^feh. \Sedimen^:s^are expected to be much coarser 

relative to the/'ojfter wi 1 ^s^^JThe uppermost bedrock formation in the area 

is the Arapahöe %prma£i0^^~^^jr 

The boreh^tS^w^Mj, be%drM,led to the top of the alluvium-bedrock contact. 

The weull>will bl^compleBed^ in the alluvium, with the screened interval 

extending from wiChih 3 m of the top of the water table to the top of the 

bed^ckW,.        I i 

Proposed Well  5-27 

Location:  183 m (600 ft) west of the east section line and 30 m (100 ft) 

north of the south section line of Section 20 (T2S, R67W).  The well will 

be located along East 88th Avenue on the north side of the road, west of 

the Burlington Ditch. 
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Siting Rationale:  1) Ground water quality beneath populated areas; 2) 

Contaminant plume delineation; and 3) Local hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 30.5 m (100 ft).  The depth to the water surface has been estimated to 

be 8 m (26 ft).  Lithologic units present include the Post-Piney Creek or 

Piney Creek alluvium overlying early Pleistocene alluvium.  The sands, 

gravels, silts, and clays of the Piney Creek alluvium overlie a very 

thick (23 m) alluvial sequence of coarse channelJsediments.  These 

consist of finer grained sands and silty, clayey/sands grading into 

coarse gravelly sands, and gravels containing Gobbles with depth.  The 

uppermost bedrock in the area is the Denver pörraatisqn. %, 

The borehole will be drilled to the t#p/bf the aluvium-bedrock contact. 

The well will be completed in the asl'luvium, with the screened interval 

extending from 2 m below the iancf stiarfaoe" fco the top of the bedrock. 

Proposed Well  S-28     £  '"*°'~~***°*-**. "*%/" 

Location:  335 m (1,100 ft\ es|"£I'=4©4. the^&%t section line and 762 m 

(2,500 ft) north of the south*, s"ag£"ion line of Section 29 (T2S, R67W). 

The well will be locaj^gd along^Brighton Road, on the east side of the 

road, just south öf«sSast 134th Avönue^ 

Siting Rationalise:/' 1) ®oas4_ji£at_erEquality beneath populated areas; 2) 

Irrigation diftcbxand/shjsttow^n^Qjind water relationships; 3) Contaminant 

plume delineation,; ana 4) Local hydrogeology. 

Expected^tTl^a-ndifei,pns%. The total depth of the well is anticipated to 

be 12/m#-(40 ft)X The deptfh to the water surface has been estimated to be 

12 ai p40 ft).  Lithc|logic units present include the Post Piney Creek 

alPu5{;iüöfc^pverlies /Piney Creek alluvium.  The overlying alluvium contains 

gravelfy^sands,/silts and clay deposits which overlie channel deposits of 

gravels andMoarse sands and silts.  The uppermost bedrock formation in 

the area is the Denver Formation. 

The borehole will be drilled to the top of the alluvium-bedrock contact. 

The well will be completed in the alluvium, with the screened interval 

extending from 3 m below the land surface to the top of the bedrock. 
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Proposed Well E-29 

Location:  183 m (600 ft) west of the east section line and 274 m 

(900 ft) north of the south section line of Section 29 (T2S, R67W).  The 

well will be located along Potomac Street, on the west side of the road. 

Siting Rationale:  1) Ground water quality beneath populated areas; 2) 

Contaminant plume delineation; and 3) Local hydrogeology. 

Expected Site Conditions:  The total depth of the well is anticipated to 

be 30 m (100 ft). The depth to the water surface'has been estimated to 

be 14 m (47 ft).  Lithologic units present incfudi Halocene-Pleistocene 

eolian sands which overlie early Pleistocenefalluvium.  The fine to 

medium grained eolian deposits overlie a t^isk seqsence%pf alluvial 

sediments (25+ m) (82+ ft)consisting of^fine grained sands Lnterbedded 

with clayey sands and silty sands.  TJfes€ grade into coarse, gravelly 

sands, and gravels with cobbles at^epth.  There is a good possibility of 

cobbles being present near the baHefipf tiiejdrill hole which may pose a 

problem in drilling.  The uppermosfr%bedrerck formation in the area is the 

Denver Formation. '%fc "%^ 

The borehole will be drilled %^%h^ tojf^i^he alluvium-bedrock contact. 

The well will be completed i\ t'h^alsfuviüBi, with the screened interval 

extending from 3 m b§_Lo_w the land Surface to the top of the bedrock. 

Proposed WelF fe.30 / ß=!^^^^f 

Location:  On th^ eas^~ section line, 823 m (2,700 ft) north of the south 

section JufelB^ff^ecM^pn^ (T2S, R67W).  The well will be located along 

Buckley .Road, afero&s frc»%#the trailer park, and south of First Creek 

whejfe^irst Creek |crk>sses the eastern boundary of RMA. 

Sit^jng^gtionale: I Tg)  Background ground water quality; and 2) Local 

hydroge%4pg5fe^ /  / 

Expected Sffeg Conditions:  The total depth of the well is anticipated to 

be 6 m (20 ft).  The water suface is very shallow at this location, being 

near the ground surface.  Lithologic units present include eolian sand 

derived from the alluvium of major streams which is underlain by 

alluvium.  Alluvium between bedrock and the surface sand deposits is 
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gravelly coarse grained sands containing silt and clay layers.  The 

uppermost bedrock formation is the area is the Denver Formation. 

The borehole will be drilled to the top of the alluvium-bedrock contact. 

The well will be completed in the alluvium, with the screened interval 

extending from 1 m below the land surface to the top of the bedrock. 
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