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February 2019 Dakota Memo

Overview of Geology of Division 2

Well Construction Requirements based on site-specific geology

» Several examples
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Div 2 September 2020 Dakota Memo

« Concerns the administration of wells constructed into the
Dakota Sandstone and Cheyenne Sandstone in Division 2

« “..wells completed into either the Dakota Sandstone or
Cheyenne Sandstone are administered the same way in
Division 2.”

« “Therefore, if the Dakota and Cheyenne sandstones were to
be considered a combined “Dakota Group Aquifer”
encompassing both units and permitted as such in the
future, there is no conflict with this designation from an
administrative perspective.”

Department of Matural Resources



Div 2 September 2020 Dakota Memo

« C(Clarifies that Dakota Sandstone and Cheyenne Sandstone are
both considered to be a part of the Dakota Group Aquifer!

« Dakota mapped at the surface, Cheyenne is still a Type 2
« Only catch might be if the well is part of a decreed

augmentation plan or substitute water supply plan AND is
restricted to either the Dakota SS or Cheyenne SS...

Department of Matural Resources



February 2019 Dakota Memo

Dakota Group Aquifer in southeastern Colorado
* Includes: Dakota Sandstone and Cheyenne Sandstone
« Can be at the surface or below one or more aquifers:
 Fort Hays Limestone
« Codell Sandstone
« Greenhorn Limestone
« “..regardless of whether or not they are fully-saturated or
produce significant quantities of water to wells”
« Construction requirements:
« Type 2 - unconfined bedrock
« Type 1 - penetrates a single confining unit
« Type 1 - penetrating multiple confining units
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February 2019 Dakota Memo

Hydrogeology review:
» Should specify Dakota/Cheyenne on the permit application
* Provide estimated depth & thickness of the aquifer
* Provide aquifer type and relevant construction rules
—->When in doubt, please ask us!
Depths & construction requirements are notes on permit, not as conditions
Rule 10.1.2: “...all persons authorized to construct wells must investigate
and become familiar with:
» geology of potential aquifers and confining layers,
« anticipated water quality problems,
« known contaminated water-bearing zones
« that may be encountered in the area of the proposed drilling
activity...
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Aquifer Types

Type | (Multiple)
Recharge
area

Water
table

Potentiometric Flowing Bedrock
surface bedrock Perched water Bedrack
artesian table :
water table artesian
_i_ o __well well well well ?Jz:;'s
'W ——
Perched aquifer B h Alluvial
uvial
. VWater table Surface water table
water well
M —— M
Type 1 Confining | Typellll
sedmentary Unconfined F =
bedrock unit sedimentary [
bedrack aquifer =
Confined
sedimentary .
Confining bedrack aquifer Type 1 (S1ngle)
sedmentary
bedrock unit

Modified from Colorado Geological Survey ON-010 Colorado Groundwater Atlas
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Colorado Piedmont Region

Geologic Period Phase Stratigraphic Unit Unit 'I"I:‘]:kness Physical Characteristics Hydrfjgeltologlc Hydrologic Characteristics
ni
Modern-
Alluvium associated with present rivers i i
Quaternary Glaciation P Alluvial Aquifers
_ Nussbaum Alluvium upto 175 |Gravel on pediment; cobbly and pebbly gravel, silty sand Nussbaum Agquifer JLocal aquifer with numerous stock and irrigation wells
Neogene Extension
High Plains regional aguifer High Plains Aquifer
Transition
Paleogene Laramide |Laramide basin formations form multiple aquifers; include Denver, Cheyenne and Raton basins Multiple
-
Pierre confining
" Upper member unit
=
Upper Pierra
E Upper Pierre sand 3,000-8,000 Jinterbedded fine-grained sand, siltstone and shale pﬁpuquifer Sandstone layers might yield limited water
£
]
e Black to dark gray shale, claystone and siltstone with occasional sections of
Main body
sandstone pierre confining
_ 5
unit
- Smokey Hill Member 150-500 Yellowish chalk and gray shale
o S
g2
£ g
g & . ields water to stock wells and springs north of Arkansas River; increased
z 0 Fort Hays Limestone 50-85 White to cream, chalky limestone with thin beds of gray calcareous shale )
Fort Hays-Codell field when fractured
Cretaceous IaE gy Aquifer
Seawa @ ften considered with the Fort Hays Limestone as the Fort Hays-Codell
v = Codell 5andstone 0-34 Buff crossbedded calcareous sandstone and sandy shale quier ¥ v
w
@
E Carlile Shale 200-235 Black, fissile shale; lower unit is chalky shale (el co:ﬁnmg ields water to a few stock wells
un
. Upper unit chalky shale and thin limestone; lower unit hard crystalline
Greenhorn Limestone 25-65 PP v v Greenhorn Aquifer
[limestone
Graneros Shale 85-200  |Gray to black shale Graneros?onﬁmng
unit
©a Dakota Sandstone 150-235 Fine-grainad, thin bedded to massive sandstone . ) . . } o
° 3 Dakota-Cheyenne Wields can be sufficient for industrial, municipal, and irrigation use;
¥ - ) h
85 Purgatoira Formation 50-350 Upper unit, .Klawa ?halg, is gra.y to black clayey shale; lower unit, Cheyenne Aguifer ncreased yields where fractured
Sandstone, is massive fine-grained sandstone
N ish- i _ NMorrison confininglll -
B\ iorrison- Ralston Creek Formations 20-240 Red-brown, gray, yellowish-gray, claystone with beds of sandstone, . inimal yield to wells from sandstone lenses
limestone, siltstone and gypsum L
Jurassic
N trada-sundance Sandstone _Fl'\e— to med\um—gr.amed orange and red to buff and white sandstone )
. interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum fi. _
e =500 i imited extent but is a local source for domestic and stock uses
Sandstones G
) Pink, orange, and red to buff calcareous sandstone, locally interbedded with
Jelm-Dockum Formations .
siltstone and shale




Example - Nort Two Butte

Pierre confining
- Smokey Hill Member 150-500 Yellowish chalk and gray shale A 2
m § unit.
o e L
8 &
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
wv
2 Carlile confini
= i ini
3 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale s :ﬁt g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone
i finin,
Graneros Shale 85-200  |Gray to black shale B e":sn':t"“ B¢
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
s 3 Dakota-Cheyenne
= e . N - X
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
¥ ish- i Morrison confinin,
Morrison- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone ‘Fmer to medlulm—grlalned orange and red to buff and white sandstone ]
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale

COLORADO
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Example - North of Two Buttes

R CTHI The permit application with receipt no. 3690265 has been referred to a Geologist for review of

. Smokey Hill Member 150-500 Yellowish chalk and gray shale unit
g % the underlying aquifer(s). According to the application, the location of the well is to be:
&

E
o =
z90 Fort Hays Limestona 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale - ell NW % of the NE %, Section 3, Township 26S, Range 46W, 6" P.M., Prowers County

A:zif:r“d 962' from the North section line LANAL 250k G €o Quad
) 1559’ from the East section line —_—
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale MARED As Dikora “Spckropie
] . 1€ So
@ pTRp—— Easting: 713764 ) “; THES ’“‘;o
5 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale paol hiz Northing: 4188760 Base Tianmei€: 330
- — ) - - YoBS
Greenhorn Limestone 25-65 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer Elevation = 2440
limestone
Graneros Shale 85200 |Gray to black shale Graneros confining The applicant is requesting to construct a new well in the Dakota aquifer. Please identify the
unit interval for the Dakota aquifer at this location. Would like to issue as Rule 6.2.3. but they did

e a Dakota Sandstone 150-235  |Fine-grained, thin bedded to massive sandstone submit UTM coordinates with the application, so that location may be the best location in the 35

3 3 Dakota-Cheyenne acres

g 1] Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shaltla, is gta‘y to black clayey shale; lower unit, Cheyenne Aquifer ' K

Sandstone, is massive fine-grained sandstone Peemit EE e 3nse Pu BLA’TPL\E
T ish- i Morrison confinin, . 28%0

Marrison- Ralston Creek Formations 20-240 Red-brown, gray, yellowish-gray, claystone with beds of sandstone, unit 8| 29 C)‘d o | Yyze 58

limestone, siltstone and gypsum

Fine- to medium-grained orange and red to buff and white sandstone
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer

Entrada-Sundance Sandstone

Pink, orange, and red to buff calcareous sandstone, locally interbedded with

llelm-Dockum Formations ailtstone and shake
DALoTA Grov? AQuFer FRom SubFACE TO AdproxmareL) 202 Feer
*boe 10M.b <L10€r)‘5%‘53?4¢"’§
& COLORADO
. Division of Water Resources 10
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Example - Hwy 76

Pierre confining | 077 PR W o P2 —
. Smokey Hill Member 150-500 Yellowish chalk and gray shale A W W ) =V
=5 unit S5
25 X
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
E Carlile confini
= i ini
3 Carlile Shale 200235  |Black, fissile shale; lower unit is chalky shale s e::it g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone
ran finin,
Graneros Shale 85-200  |Gray to black shale B E"fn?t"" g
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
s 3 Dakota-Cheyenne
= . . P . - .
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gta‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 30-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone .Fmer to medlulrn—grlalned orange and red to buff and white sandstone .
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale

& COLORADO
. w Division of Water Resources 11

Department of Matural Resources



Example - Hwy 76

[lelm-Dockum Formations

Pierre confining
. Smokey Hill Member 150-500 Yellowish chalk and gray shale A
m § unit.
EE
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
wv
2 Carlile confini
= i ini
3 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale s e::n g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone
i finin,
Graneros Shale 85-200  |Gray to black shale B e":sn':t"“ ing
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
B2 Dakota-Cheyenne
= e . N - X
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone ‘Flna to medlulm—grlalned orange and red to buff and white sandstone ]
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer

Pink, orange, and red to buff calcareous sandstone, locally interbedded with

siltstone and shale

e

COLORADO

Division of Water Resources

Department of Matural Resources

Hydrogeology Services Consultation
VA 58185

Top Dieas - <1590

Bl

Evaluator: Shannon Porter SupcLmE DI TN
Receipt No: 3692416 Rons
Location: Ya, Y, Section 25, Township 21 S, Range 66 West, 6" P.M. -~
Easting: 523225 Northing: 4227215 EteViSc o
Elevation: Aquifer(s) Requested: Dakota

Choh SHALE T . €. SO
PESOWESS Y 60100

Request: Depth

Consultation
Recommendations:

\/(_,1»‘ C1 Ly Top bheort EAce Diwora
(U] S0 < PP 7S 7
2 6590 = T s S

55615 =0 4,25 =

Special Permit
o B5S

Conditions: Divkors AwuiFee Feom 62 FEET
K Puc [04.5.2 ST munble  (UHZ20 —H[ DS peer
. 5 } \ s -/ ! |
Geologist Signature: /4~ g A~ Date:_1[2.2{20!9




Pierre confining

[lelm-Dockum Formations

Smokey Hill Member 150-500 Yellowish chalk and gray shale A
o 5 unit.
ez
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
E Carlile confini
= i ini
3 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale s th g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone -
i finin,
Graneros Shale 85-200 Gray to black shale B e":fnl:tm Bl
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
B2 Dakota-Cheyenne |
2 e . N " .
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit ¢
Entrada-Sundance Sandstone ‘Flna to medlulm—grlalned orange and red to buff and white sandstone ]
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer

Pink, orange, and red to buff calcareous sandstone, locally interbedded with

siltstone and shale

e
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Example - Penrose

Pierre confining
Smokey Hill Member 150-500 Yellowish chalk and gray shale A
e S unit.
ez
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
E Carlile confini
= i ini
3 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale s e::it g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone
ran finin,
Graneros Shale 85-200  |Gray to black shale B E'Tn?:’“ g
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
s 3 Dakota-Cheyenne
= . . P . - .
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone .Fmer to medlulm—grlalned orange and red to buff and white sandstone .
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale

e

Division of Water Resources

Department of Matural Resources

INTEROFFICE MEMORANDUM

Eé-ﬂ-&lf

239 e2-FA
290

TZjezA

1312
29863

Pugila z,sulr.dé-s%

TO: PERMIT FILE FOR RECEIPT NO. 10006072 T
MATT SARES, KEVIN DONEGAN & ANDY FLOR HATED s Fripst
e
FROM: GEOFF DAVIS, FOR TEAM 2,3,7 Ldmt'- { U"":,ff:*
SUBJECT: APPLICATION RECEIPT NO. 10006072 cepres oF PARATLEL
; TOBER 13, 2020  ‘oswis  fraiiicesume  FAoLTS ) AUSROTT
DATE: oc 3, *Mmﬂ_' Emt;ﬂ-‘-' L6 Tile B {SM‘-—W‘
EonFInE, — £, pasdlct THALE ArUARE,
/] MBI pueoTh 55
e s
(_H@)&Fﬂ 4% e

The permit application with receipt no. 10006072 has been referred to a Geologist for review of
an application that seeks fo congtruct.a well in the Dakota aquifer. According to the application,
the location of the well is:

SE % of the NW 4, Section 12, Township 188, Range 68W, 6™ P.M., Fremont County
2275' from Morth section line ce% oFR g2-0%
1575 from West section ling o Livearh 5 CoS0

N: 4251475
Etgw:5%Le
Please give me the depths dﬂlthe Dakota aquifer.

E: 504042 ('

Ere TeP DAkeTA .
e vgzio Diveors GRouP B Fror ABFEoAATELY
( = F
5320 Y80 HDp FeeT To 600 FEey \}
o ush S FeTURE | P LTIPLE Canbibing, (4420 -HTLe FEET
5120 Hgod (Puteionsz)  UTs
8o yges

— THESE DERTHS ARE VEEY APkeorimire ]
LITE S Fle Cnr-ﬁwll:nwj i RERMRE
FobiFieaTiod of THE Prihaa FER | mvnaf b .

14



Example - Seufer

Pierre confining
. Smokey Hill Member 150-500 Yellowish chalk and gray shale A
m § unit.
EE
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
wv
2 Carlile confini
= i ini
3 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale s :ﬁt g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhom Aquifer |}
limestone i
i finin,
Graneros Shale 85-200  |Gray to black shale B e":sn':t"“ g
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
s 3 Dakota-Cheyenne
= e . N - X
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone ‘Fmer to medlulm—grlalned orange and red to buff and white sandstone ]
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale

COLORADO
. % Division of Water Resources 15
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Example - Seufer

Pierre confining
Smokey Hill Member 150-500 Yellowish chalk and gray shale A
e S unit.
ez
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
E Carlile confini
= i ini
3 Carlile Shale 200235  |Black, fissile shale; lower unit is chalky shale s e::it g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone
ran finin,
Graneros Shale 85-200  |Gray to black shale B e’tsn?:’" g
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
b4 3 Dakota-Cheyenne
= . . P . - .
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shaltla, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 30-240 BEd brown, gray, yellowish-gray, claystone with beds of sandstone, ;
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone .Fme to medlurn—grlalned orange and red to buff and white sandstone .
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale

e

Division of Water Resources

Department of Matural Resources

i j COLORADO
| Division of Water Resources
4 | Depertment of Natural Resources

Bedrock Aquifer Determination Evaluation Tool
Dakota/Cheyenne - Aquifer Determination Tool

Applicant: SEUFER. JEWELL
Location:

Ground Surface Elevation: 3495

NW 1/4 of NW 1/4 of Sec, 35, T.228, R 42W. (654 NSL, 851 WSL)

c. 75 z 1490
- 210855

v M
fonl. 250k Leo Qi
e pe NG MBS Ak (QD

PLols BET-IEErS OUTCRES
pETaex s Ls (Eal) A
ceeertorr L5 (s

Receipt Number: 3684241

Evaluated By: GABERT, JOHN

Warning! The depth intervals estimated in this area may vary from sclual condifions dus to lack of dats andior structural comglexity.

503
18
508
58

Top_Cligubone  Bhsc Gt
7581 26l

7 L Bo 1595

—

e : ; i
i of Dbt - LE RS % - TR
Sl Bl
e e T
Eter  Tob DivgeTP  Bise Dikas
| ik 5 Lk 2ol 2796
- 5
049-0L29L 3555 2965 274
ABkren fssouhits %543 Loz 806
’ Zolo -—

o 2490
Altouike Aokl fgoun Seirfice o 30 Feer
FETPRT RVIC BT (2445 - 3u kS Feer)
CobELl ShpdsTordt Hhom 30 FeeT 0 S FEOT
B ure (3. — TP T (3‘-‘&6-'5*4'-(9#&1'3

GREEN ot Flow APjaor) parecs) 20 Feer o HzoFeer
L€ 10.US ) TP T (3015 -5 Foer)
A LE

Bleory Shromome Foma 500 Feer ro TI20 FEET
/ (7904 -2775 FEer)

CHE e S D Sromde P 180 Feer o 105 Feer
(2115 ~2.590 reer)

- .
ﬁw; Ls  I57foRT
"
Ve L SHHLE |25- 20T
\ [aonh tete e
Cotett S5 et
g bt SEALE e "‘ \o BT
AR CHAE
kg Ceeeotors s (B5FT
o s CREER LF e T
i TbAe SHALE 26 £
Diptart L% hadad
Ear Ghenioes SHLE il
g DiveoTh 55 o B

Dioth G dovk AQafee. Flown SO0 feér 1o J05 Feer
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Example - Pueblo Comp

)R,

Pierre confining
. Smokey Hill Member 150-500 Yellowish chalk and gray shale a
o 5 unit.
EE
SE
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale
Fort Hays-Codell
Aquifer
@
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale
E Carlile confini
= i ini
3 Carlile Shale 200235  |Black, fissile shale; lower unit is chalky shale s e::it g
Greenhorn Limestone 2565 Upper unit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer
limestone
1)
ran fining|.
Graneros Shale 85-200  |Gray to black shale B E"fn?t"" g
© o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone
s 3 Dakota-Cheyenne
= . . P . - .
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gta‘y to black clayey shale; lower unit, Cheyenne Aquifer
Sandstone, is massive fine-grained sandstone
x ich- i Morrison confining|
Morrison- Ralston Creek Formations 30-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, :
limestone, siltstone and gypsum unit
Entrada-Sundance Sandstone .Fmer to medlulrn—grlalned orange and red to buff and white sandstone .
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale

& COLORADO
. w Division of Water Resources 17
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Example - Pueblo Complex Area

Pierre confining )
- Smokey Hill Member 150-500  |Yellowish chalk and gray shale o Evaluator: Kate Fuller
cs Receipt No: 3693286
C® *
8 E Location: SW, SW, Section 4, Township 21 South Range 68 West, 6 P M.
z 2 Fort Hays Limestone 50-65 White to cream, chalky limestone with thin beds of gray calcareous shale Fart Hays eli Eashng 499114.5 NOﬂhIng 42331229 Lk ThoRE 2vk QAL
Aquifer Elevation: 5565 ek, seestocd by
@ Aquifer(s) Requested: Dakota i
] Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale # e
W o
@ "
= Hile confini Request: Depth Interval ~Mol+
= Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale e o il
4] unit o~ Grtaninnn LS -
. — . ‘ Consultation Vo -Crmeas - 1957+
) Upper unit chalky shale and thin limestone; lower unit hard crystalline . . . 2
Greenhorn Limestone 25-65 Greenhorn Aquifer . \ ) Dl
limestone & ﬁlecommendatlons. - \ & £ Kdp- Dalota
] YEEMI T ELe Lfrk arg feoTft
Graneros Shale 85-200 Gray to black shale unit E 28 3oy 5 LY Sons -
Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone — 32 |« £ L - =P
£ é‘ g Dakota-Cheyenne 199 f sS4 30 L 2
2 e - N " .
g 5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer — — -
Sandstone, is massive fine-grained sandstone 29¢U41 L >Y 5o L -
T ich- i Morrison fining
Morrison- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, : ey ra = Mo
limestone, siltstone and gypsum unit - -
2 (-1~ =i < 1< -—
( “gs 191
Fine- to medium-grained orange and red to buff and white sandstone 8061 |-F =l 19
Entrada-Sundance Sandstone X o §
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer
. Pink, orange, and red to buff calcareous sandstone, locally interbedded with
[lelm-Dockum Formations
siltstone and shale
Special Permit . .
Conditions: Uftorht ASuies fiopm ARioumgrery CES FeeT 1o BLS feer
/
A Pue 10M.S. 2 SMPEL murnee | H100 — A 700 FecT
COLORADO

e

Division of Water Resources

Department of Matural Resources
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Example - Puebl

o Complex Area

e

Division of Water Resources
Department of Matural Resources

Pierre confi 1. Well Permit Number: 315372 Receipt Number: 3693286
@ 5 Smokey Hill Member 150-500  |Yellowish chalk and gray shale unit 2. Owner's Well Designation:
g 2 3. Well Owner Name: LINDSEY FREEMAN
S E 4. Well Location Street Address: 1180 HOLMES RD, PUEBLO CO 81005
z 2 Fort H Li it 50-65 White , chalky li t ith thin beds of | hal . -
< ort Hays imestone e o cream, chalky fimestone With thin becs of gray cacareots Sh2 | Fort Hays-Codell |5. As Built GPS Well Location (required): [ ] Zone 12 [<] Zone 13 Easting: 498951.0 _ Northing: 4232041
Aquifer 6. Legal Well Location: SW__1/4, SW__1/4, Sec., 4 _ Twp.21 [ _JNorS[=) Range 68 [ JE orW[=]} 6 P.M.
E Codell Sandstone 0-34 Buff crossbedded calcareous sandstone and sandy shale County: PUEBLO
ﬂ Subdivision: Lot , Block —————, Filing (Unit) .y
= il =
3 Carlile Shale 200-235  |Black, fissile shale; lower unit is chalky shale c 'eun_n 7. Ground Surface Elevation: feet Date Completed: 11/18/2019 Drilling Method: AIR ROTARY
8. Completed Aquifer Name : Total Depth: 422 feet Depth Completed: 422 feet
Greenhorn Limestone 2565  |Upperunit chalky shale and thin limestone; lower unit hard crystalline Greenhorn Aquifer] - Advance Notification: Was Notification Required Prior to Construction? [ ] Yes [:JNo, Date Notification Given:
limestone 10. Aquifer Type:  [S]Type | (One Confining Layer) drype | (Multiple Confining Layers) [JLaramie-Fox Hills
Graneras Shale 85200 |Gray to black shale Graneros confini (Check one) D 1ype Il (Not overtain by Type Il CIrype 1l (Overlain by Type Ill) DO 1ype 1 (alluvial/colluvial)
unit 11, Geologic Log: 12. Hole Diameter (in.) From (ft) To (ft)
T o Dakota Sandstone 150-235 Fine-grained, thin bedded to massive sandstone Depth Type Grain Size Color Water Loc. 9.5 0 39
g3 — - - Dakota-Cheyenne] —5.29 CLAY 6.5 39 22
5 Purgatoire Formation 60-350 Upper unit, ‘KIDWB .Shale, is gra‘y to black clayey shale; lower unit, Cheyenne Aquifer 29-152 SHALE o
Sandstone, is massive fine-grained sandstone -
152-167 LIMESTONE DRY 13. Plain Casing
x ich- i Morrison confining , \ To (f
Morrisan- Ralston Creek Formations 20-240 3Ed brown, ;ray, yellowish-gray, claystone with beds of sandstone, i 167-345 SHALE DRY QD (in) Kind Wall Size (in) From (ft) o(fty
limestone, siltstone and gypsum un 345-388 LIMES W/L SS DRY 7 STEEL .188 +2 39
388-422 SHALE
Entrada-Sundance Sandstone Fine- to medium-grained orange and red to buff and white sandstone
interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum
>500 Aquifer Perforated Casing Screen Slot Size (in):
) Pink, orange, and red to buff calcareous sandstone, locally interbedded with 0D (in) Kind wall Size (in) From (fty To(ft)
llelm-Dockum Formations
siltstone and shale
14, Filter Pack: 15. Packer Placement:
Material N/A Type
Size N/A
Interval N/A Depth -
16. Grouting Record
Material Amount Density Interval Method
Remarks: DRy HOLE - NO WATER- NO CASING INSTALLED N/C o P
-OWNER NOTIFIED OF ABANDONMENT REQUIREMENTS
COLORADO
19



Colorado Piedmont Region

Geologic Period Phase Stratigraphic Unit Unit 'I"I:‘]:kness Physical Characteristics Hydrfjgeltologlc Hydrologic Characteristics
ni
Modern-
Alluvium associated with present rivers i i
Quaternary Glaciation P Alluvial Aquifers
_ Nussbaum Alluvium upto 175 |Gravel on pediment; cobbly and pebbly gravel, silty sand Nussbaum Agquifer JLocal aquifer with numerous stock and irrigation wells
Neogene Extension
High Plains regional aguifer High Plains Aquifer
Transition
Paleogene Laramide |Laramide basin formations form multiple aquifers; include Denver, Cheyenne and Raton basins Multiple
-
Pierre confining
" Upper member unit
=
Upper Pierra
E Upper Pierre sand 3,000-8,000 Jinterbedded fine-grained sand, siltstone and shale pﬁpuquifer Sandstone layers might yield limited water
£
]
e Black to dark gray shale, claystone and siltstone with occasional sections of
Main body
sandstone pierre confining
_ 5
unit
- Smokey Hill Member 150-500 Yellowish chalk and gray shale
o S
g2
£ g
g & . ields water to stock wells and springs north of Arkansas River; increased
z 0 Fort Hays Limestone 50-85 White to cream, chalky limestone with thin beds of gray calcareous shale )
Fort Hays-Codell field when fractured
Cretaceous IaE gy Aquifer
Seawa @ ften considered with the Fort Hays Limestone as the Fort Hays-Codell
v = Codell 5andstone 0-34 Buff crossbedded calcareous sandstone and sandy shale quier ¥ v
w
@
E Carlile Shale 200-235 Black, fissile shale; lower unit is chalky shale (el co:ﬁnmg ields water to a few stock wells
un
. Upper unit chalky shale and thin limestone; lower unit hard crystalline
Greenhorn Limestone 25-65 PP v v Greenhorn Aquifer
[limestone
Graneros Shale 85-200  |Gray to black shale Graneros?onﬁmng
unit
©a Dakota Sandstone 150-235 Fine-grainad, thin bedded to massive sandstone . ) . . } o
° 3 Dakota-Cheyenne Wields can be sufficient for industrial, municipal, and irrigation use;
¥ - ) h
85 Purgatoira Formation 50-350 Upper unit, .Klawa ?halg, is gra.y to black clayey shale; lower unit, Cheyenne Aguifer ncreased yields where fractured
Sandstone, is massive fine-grained sandstone
N ish- i _ NMorrison confininglll -
B\ iorrison- Ralston Creek Formations 20-240 Red-brown, gray, yellowish-gray, claystone with beds of sandstone, . inimal yield to wells from sandstone lenses
limestone, siltstone and gypsum L
Jurassic
N trada-sundance Sandstone _Fl'\e— to med\um—gr.amed orange and red to buff and white sandstone )
. interbedded with siltstone and shale; rare beds of carbonate and anhydrite | Entrada-Dockum fi. _
e =500 i imited extent but is a local source for domestic and stock uses
Sandstones G
) Pink, orange, and red to buff calcareous sandstone, locally interbedded with
Jelm-Dockum Formations .
siltstone and shale




Southern High Plains Designated Ground
Water Basin Well Construction

Policy 2017-3: Wells Constructed into Type Il Aquifers Within the Boundaries

of the Southern High Plains Desighated Basin
includes the alluvium, Ogallala, Dakota, Cheyenne and Dockum Aquifers
those aquifers “shall be administered as a single geo-hydraulic system”

Issue: The Rules (10.4.6.3) would ordinarily require the alluvium to be fully
isolated when completing a well in one of the bedrock aquifers.

Policy: Water wells constructed within the Southern High Plains Designated
Groundwater Basin must be constructed in accordance with the construction
standards for Type Il aquifers (unconfined bedrock) found in Rule 10.4.6.

COLORADO
Division of Water Resources

Department of Matural Resources

e




Southern High Plains Designated Ground
Water Basin Well Construction

@ COLORADO WELL PERMIT NUMBER  320025-
w Division of Water Resources

RECEIPT NUMBER 10008036

Department of Natural Rescurces

ORIGINAL PERMIT APPLICANT(S) APPROVED WELL LOCATION
BLAKE COLE iision:

Designated Basin: SOUTHERN HIGH PLAINS
Management District: SOUTHERN HIGH PLAINS

oy EyieEyie
Parcel Name: N/A
Physical Address: MN/A

NE 1/4 SW 1/4 Section 25 Township 32.0 § Range 43.0 W Sixth ' M

Well to be constructed on specified tract of land

PERMIT TO CONSTRUCT A NEW WELL

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

1) This well shall be used in such a way as to cause no material injury to existing water rights. The issuance of this permit dow nol
ensure that no injury will occur to another vested water right or preclude anather owner of a vested water right from seeliiy
relief in a civil court action.

2)  The construction of this well shall be in compliance with the Water Well Construction Rules 2 CCR 402-2, unless approval of A
variance has been granted by the State Board of Examiners of Water Well Construction and Pump Installation Contractors i
accordance with Rule 18.

3)  Approved pursuant to CRS 37-90-105 for a well on a tract of land of 40 acres described as the NE1/4 of the SW1/4 of Sectiun 24,
Township 32 South, Range 43 West of the Sixth P.M., Baca County.

4)  Water from this well shall be used for the watering of livestock on range and pasture. This well cannat be used for any othe
purpose without first obtaining a new permit for said use from the state engineer.

50 The pumping rate of this well shall not exceed 30 GPM.
1] The annual withdrawal of groundwater from thE well sha_ll not exceed 5 acre-feet.
7) I Production is limited to the Southern High Plairs single geohydraulic system.
@ COLORADO
. w Division of Water Resources

Department of Matural Resources




Geologic/Hydrogeologic Resources

 DWR Map Viewer
« CDSS Dakota/Cheyenne Aquifer Determination Tool
» Colorado Geological Survey Groundwater Atlas

* Geologic Maps/Reports

https://www.sandatlas.org/shale/

Department of Matural Resources



Map Viewer

Map Viewer

COLORADO

Tool Labels X

Division of Water Resources

ment of Natural Resources

Home Draw Measure Find Edit (Login Required)

‘e

SRR (uick Tools 232436- 262493 (i, 234672 29537-
- 222226

N - — . 213007- 306829-
Layers.. ilter E&D g vell C. d 211360- "
yers . Well Constructed 211860- v 4 202 » i £ o
+ [ Structure (Admin/Decreed) + Well Constructed 211860~ 236934 268453- "
S
-+ [ Structure (Points of Interest) - 215154- 317680-
- 4 213965- ;
- Well Application - INTERNAL ONLY & %
216690 25
[ & AllWell Applications > s10718. 262862 228612-  301941-
[/} Well Constructed > 28871 9465--A 306239-
2887:
[J e Permitissued > . 302094-
2 1 b
] e Well Abandoned > S 246520103190
2 252826- 21
0 249294- £ 269716- 307670- Keg
[J = OGCC Well > S
= lataz8- . 29098 oo 307670- 206930-
+ [ Final Permit . e tre 289675- Blnog v ™™ 221895-
Sunflower-Ln 80442. 298084 207124-210609-
4+ [ Ground Water - 268617- Black 209220- 281009-
- 37763MH° 213973
E s waene & Condilti 224603- 276729- . .
[] Surface Water Current Conditions 317022- 214399-\ 975550- ) &
+ [ Surface Water Station (Historic) 86651- Kn ?187664\ 316265- ‘ 273213
88149- 223825- k
+  [J Dam Safety - INTERNAL ONLY oot 216303- 222225-
EJFbamsarely 209047. 282287-% 219134 2682657+ 216287- 020047
+ [ Climate Station £ Fa1,216267-
<+ [ climate Isohyet 218861- 245147-
271948-
[ Hydrography 22l 281558--A
0 I @
4 ma 52 utiz 500 cale 1: [36 =5 220588- Kn 27067
> layers Basemaps § S | Scalet: [s6112 v|[Go}o 02 0A4mi 236743- Bureau of Land Management, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA, EPA L

COLORADO
. % Division of Water Resources

Department of Matural Resources

24



Well Permit Info

~ 8 | well Permits

(LT

Overview Construction Data Permit History Applicant/Contact Imaged Documents
Permit Number 211860- Receipt 0430409
Permit Category Residential WDID
Permit Status Well Constructed
Search Fields Hide Well Permit Information
Permit :
Template Receipt : PermitNo : Suf Permit Rpl i  Type H
Division Filing (0) View 0430409 211860 Original File
Geophysical Logs (0) View 0430409 211860 QOriginal File
Substitute Water Supply Plans View 0430409 211860 Maps, Deeds & Legal Descriptions

Water Court (0) | 4 |:I S N -

Well Permit Information (3)

Document Type
All v

e

COLORADO

Division of Water Resources

Department of Matural Resources
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——
For Office Use onty

o¥30 ¢oF

== AND TEST REPORT

WELL
Lagad STATE OF COLORADO, OFFICE OF THE STATE ENGINEER

1| WELL PERMITNUMBER __ 3// P40
2/OWNERNAME®) ___ Sus ) &pp/y
Malling Addross o z@»w__ﬁg er
Chy, 5t Zip O oo D Deve, o F/&@3
le(:?m %i YL
3.|WELL LOCATION AS DRILLED:
= Ly LNES_&@JM__{Q"‘- Sec. 34 Twp__ 23 5 Range_ ¢ &~ o
780 htrom Seu Sec. line. and _F00 . from =57 Sec, fine. OR
SUBDMISION: __ {{ATeh o7 @etued BLOCK
STREET ADDRESS AT WELL LOCATION: s _

4.| GROUND SURFACE ELEVATION fr.

DATE COMPLETED

5 GEOLOGIC LOG:

Depth Description of Mutadal (Type, Stre, Color, Wiater Lovation]
g-25 Lrvrasey e LT,

Z5- 28é Dhnale ity

23- 98- Lorves Touce Ola

a5~ Y57 Sharke,
MHe7- Spg

AUG 2 1 2000

. wen
BTATL SuCRLkR
[T

. FILUNG(UNIT) 2t 4.

DRILLING METHOD __Boravy  Aus

- TOTALDEPTH =05 R DEPTH COMPLETED 5 1.
6. HOLE DIAM. (in) From ) To (i)
-5 =] a0

'y 2e se5

§-3-00

f
i

Hlkﬂllﬁ’%

Wail Size

o

. CASING: Scre mmsklf
W‘- L/

Sendariue From{t) Tog)
= F -]
S %S
'_.F_ -

9. PACKER PLACEMENT:
Type

Depth o~ 465

:
:

§

10, GHOLI'TNO FIEI::GRD
lrllenn! Flacament

REMARKS: _ jupree. 47 %7 | coweor” _m_ M _Lampest.
#MM

LSS% T Ami. Used LS cup.
Ch,chwlTum-mmumFmNnﬁwsuswmmem

p m:mmza;

TESTING METHOD ___ /e _Cre?™

Static Level ) &Dmm_m-_ Bifs s, Production Rate__ 20 +  gpm.
T-ulmwl{hrs.) Z_ —

Pellwlng“ 5% ft. Date/Timo 1Py g

COLORADO
Lo

1] DISINFECTION: Type

Division of Water Resources
Department of Matural Resources

Kdp

Keg 4

Lithologic Log

- 9 Kelp

KARRIGK
POGKET

Kn
Knl »

GRANEROS FLATS

Imre

26



CDSS Tools

https://dwr.state.co.us/Tools/Dakotalocation
Romero, J.C. and VanSlyke, G.D. The Dakota and Cheyenne Aquifers in the
Cheyenne Wells - Las Animas Region, Colorado. DWR WRI-94-1. Direct Download
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e
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E& COLORADO
" Division of Water Resources ;
b Department of Matural Resources



https://dwr.state.co.us/Tools/DakotaLocation
https://dnrweblink.state.co.us/dwr/0/edoc/3147267/DWR_3147267.zip?searchid=ee66fc37-c3d9-4021-aab5-ee3984fa329b

COLORADO’'S

Decision Support Systems
CWCB / DWR

Administrative Calls
Active, Historical & Analysis Tools

‘v

Groundwater
Water Levels & Geophysical Logs

Water Rights

Decree Details, Court Docs, Net Amounts

CDSS Tools

Climate Stations
Temperature, Precipitation, Snow, Etc

Stations ~

~-~

Current Conditions & Historical Data ™
Well Permits

Application History & Well Details ™8

e ey, FOIT
p——

Welcome Kevin Donegan, G Sign out

Help My Account ~

Dam Safety m‘ =

Dams, Livestock Water, Erosion Control

Structures

Diversion Records & Other Details —

Map Viewer
DWR Online GIS Products

Aquifer Determination
Denver Basin & Dakota/Cheyenne

Location Tools
Coordinates & Distance Calculators

COLORADO
E % Division of Water Resources

Department of Matural Resources

" CALRL
W ol T N

Call Analysis Tools

Structure and Water Source Analysis

£~

My Stations
Station Lists and Alerts

Information Marketplace -
DWR Data on "CIM" Platform

REST Web Services
&

GET CDSS Data Programmatically



https://dwr.state.co.us/Tools/DakotaLocation

COLORADO'S
Lol

— CDSS Data

Decision Support Systems
CWCB / DWR

& Tools

Administrative Calls
Active, Historical & Analysis Tools

Groundwater

Water Levels & Geophysical Logs

Water Rights

Decree Details, Court Docs, Net Amounts

Aquifer Determination

CDSS Tools

Climate Stations

o
Temperature, Predipitation, Snow, Etc

Stations
=~
Current Conditions & Historical Data

— v

Well Permits -
Application History & Well Details ™8

b ks

Welcome Kevin Donegan, G+ Sign out

Help My Account ~

Dam Safety =
Dams, Livestock Water, Erosion Control

Structures
Diversion Records & Other Details ~

Map Viewer @
DWR Online GIS Products

Denver Basin & Dakota/Cheyenne

Denver Aquifer - Spedific Location

Denver Aquifer - Tract of Land

e

Dakota/Cheyenne Aquifer

Location Tools

Coordinates & Distance Calculators

COLORADO
Division of Water Resources

Department of Matural Re:

Call Analysis Tools
Structure and Water Source Analysis

My Stations i~
Station Lists and Alerts ™

Information Marketplace -

DWR Data on "CiM" Platform

REST Web Services
GET CDSS Data Programmatically



https://dwr.state.co.us/Tools/DakotaLocation

CDSS Tools
https://dwr.state.co.us/Tools/Dakotalocation

»

COLORADO'S
Decision Support Systems
- CWCB /DWR

Welcome Guest, Click here to Login %]

= Dakota/Cheyenne Aquifer - Determination Tool

Report Help

I
Inp Table Map
N » Applicant BROWN AND SONS INC (BROWN, TERRY) Receipt No 10008044
Receipt No 10008044 Search By Receipt
Location SW 1/4 of SE 1/4 of Sec. 24, T.19S, R.46W. (667 SSL, 1711 ESL) Evaluated By FULLER, KATE
Applicant BROWN AND SONS INC (BROWN, TERRY) Ground Surface Elevation 3813
Evaluated By FULLER, KATE
y 3 Warning! The depth intervals estimated in this area may vary from actual conditions due to lack of data and/or structural complexity.
Elevation (feet) 3813 Get USGS Elevation
Location
Latitude/Longitude WGS84 (Decimal Degrees) ~ SnEm E==rm(@ =)
Top of Dakota 3238 575
Latitude 38.383642 | Longitude -102.515944
Base of Daketa 3026 787
Run Aquifer Determination w Te of Cheyznne =50 &3
Base of Cheyenne 2255 554

& COLORADO
. w Division of Water Resources 30

Department of Matural Resources


https://dwr.state.co.us/Tools/DakotaLocation

CDSS Tools
https://dwr.state.co.us/Tools/Dakotalocation

COLORADO
Division of Water Resources
i Departrment of Natural Resources

Bedrock Aquifer Determination Evaluation Tool
Dakota/Cheyenne - Aquifer Determination Tool

Applicant: BROWM AND SONS INC (BROWN, TERRY) Receipt Number: 10008044
Location: SW 1/4 of 5E 1/4 of Sec. 24, T195, R.46W. (667 S5L. 1711 ESL) Evaluated By: FULLER, KATE

Ground Surface Elevation: 3813

Warning! The depth intervals estimated in this area may vary from actual conditions due to lack of data and/or structural complexity.

Surface Elevation (ft) Depth To (ft)
—— | Top af Dakota 258 575
Base of Dakota 3028 TBT
Tap of Cheyenne 2950 BE3
— p BaseofCheyenne ZRS9 954
COLORADO

e

Division of Water Resources

Department of Matural Resources


https://dwr.state.co.us/Tools/DakotaLocation

Colorado Groundwater Atlas

https://coloradogeologicalsurvey.org/water/colorado-groundwater-atlas/

Interactive online GIS Map
Aquifer Regions/Basins and Hydrostratigraphy
Coming Soon: Dakota Group Aquifer structure & isopach maps!

Dakota/Kiowa/Cheyenne top & bottom
Dakota/Kiowa/Cheyenne thicknesses

Department of Matural Resources


https://coloradogeologicalsurvey.org/water/colorado-groundwater-atlas/

Geologic Maps and Reports

a AASG.
< o o USGSHOME ~ CONTACTUSGS — SEARCH USGS

science for a changing world  Assaciation of American State Geologists

The National Geologic Map
Database

Developing a disfributed archive of standardized
geoscience information for the nation.

Map Catalog Stratigraphy MapView | TopoView

,000 products Find geologic names, charts, Discover geologic maps Access the Historical
fram over 600 publishers and guidelines through our map interface Topographic Map Collection

A
== (o)

COLORADO

Division of Water Resources

e

Department of Matural Resources
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' MapView Bsta) bythe NGMDB

Geologlc map data (1880-2020)
Source:

MapView lets you explore some of our favorite geologic £
maps from the NGMDB (USGS/AASG). Note this interface is
in beta, so feel free to send us any

ac wia o 18 tn imnroua thae intarfara

: W TN ‘

SWALLACE

maps on screen (Center X:-103.408, Y: 37.889)
Near: 81050, La Junta, Colorado
Select by Map Scale Bin

Canan Clty

Selected Geologic Maps Here (NGMDB Map Catalog)

B % Pueblo
_) Sync Record Table Returns with Selected Scale Bin <

365

96

Showing 1-50 of 204 records.

Nicovich, S.R. and Schmitt, J.G., 2017,
Geological mapping of the Zapata and Blanca
sections of the northern Sangre de Cristo range-
front fault system, south-central Colorado, | : B oA, 4 i E L 50
series unknown, Montana State University, g § { N 1

124000 ) €D CIED

White, J.L, Lindsey, K.0., Morgan, M.L, and
Mahan, SA,, 2017, Geologic Map of the Fountain -
Quadrangle, El Paso County, Colorado, Open-File 8 PR e

Report 17-05, Colorado Geological Survey, i \ + 2

124,000 € €D € QD R A -

Madole, R.F,, VanSistine, D. P, and Romig, JH.,
2016, Geologic map of Great Sand Dunes
National Park, Colorado, Scientific
Investigations Map SIM-3362, U.S. Geological

Survey, 1:35,000. €D CD 7 Ve [ (s non.Caclt 5 y

109
Thompson, RA., Shroba, R.R., Machette, M.N.,
Fridrich, C.J, Brandt, TR, and Cosca, M.A, 2015, .
Geologic map of the Alamosa 30'x 60’
quadrangle, south-central Colorado, Scientific
Investigations Map SIM-3342, U.S. Geological
Survey, 1:100,000.

Lamar. i A
Rocky Ford 50 : f

69

GRANT.

o 3 | GRANT <o

Rawling, G.C., 2015, Generalized geology and
groundwater surface of Union County and the
Clayton Underground Water Basin, northeast
New Mexico, Open-File Report 570, New Mexico
Bureau of Geology and Mineral Resources,

1:200.000. @) €D CIED i S
Lindsey, DA, Klein, T.L, Valdez, Andrew, and ' . :

160

Trinidad

i Denver
o

MORTON|

Webster, R.J., 2012, Geology along Mosca Pass
Trail, Great Sand Dunes National Park and
Preserve, Colorado, Circular 1374, U.S.

Division of Water Resources 34
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@ MapView @ vythencmos

Geologic map data (1880-2020)
Source:

MapView lets you explore some of our favorite geologic
maps from the NGMDB (USGS/AASG). Note this interface is
in beta, so feel free to send us any
as we continue to improve the interface.
maps on screen (Center X: -103.408, Y- 37.889)
Near: 81050, La junta, Colorado
Select by Map Scale Bin

Selected Geologic Maps Here (NGMDB Map Catalog)
Sync Record Table Returns with Selected Scale Bin
v Title v Author v Agency | v Year
Showing 1-50 of 204 records.

White, JL, Lindsey, K.O., Morgan, M.L, and

Mahan, S A,, 2017, Geologic Map of the Fountain
Quadrangle, El Paso County, Colorado, e E B A T It 2 N g ‘. Y T R
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Geologic Maps and Reports
1:250,000 Geologic Quads

Pueblo: https://ngmdb.usgs.gov/Prodesc/proddesc 3946.htm
Trinidad: https://ngmdb.usgs.gov/Prodesc/proddesc 9346.htm
Lamar: https://ngmdb.usgs.gov/Prodesc/proddesc 9832.htm
La Junta: https://ngmdb.usgs.gov/Prodesc/proddesc 9348.htm
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https://ngmdb.usgs.gov/Prodesc/proddesc_3946.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_9346.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_9832.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_9348.htm

Questions?

* Ashley Lennon, Hydrogeologist
* Ashley.Lennon@state.co.us x8283
* Andy Flor, Hydrogeologist
 Andrew.Flor@state.co.us x8218
e Kevin Donegan, Senior Hydrogeologist
 Kevin.Donegan@state.co.us x8221
* Matt Sares, Chief - Hydrogeology Section
* Matt.Sares@state.co.us x8221

STAND
BACK!

/%

I'M GOING TO TRY
GEOLOGY

Well Construction/Pump Installation Questions
* Doug Stephenson, Chief Well Inspector
* Douglas.Stephenson@state.co.us x8270
e Chris Jones, Well Inspector
* Chris.Jones@state.co.us 720-618-9982
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