
HYDROGEOLOGIC DATA FROM PARTS OF THE

DENVER BASIN, COLORADO

By Thomas J. Major, Stanley G. Robson, John C. Romero, and Stanley Zawistowski

U.S. GEOLOGICAL SURVEY

Open-File Report 83-274

Prepared in cooperation with the 

COLORADO DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF WATER RESOURCES, 

OFFICE OF THE STATE ENGINEER

Lakewood, Colorado 
1983



UNITED STATES DEPARTMENT OF THE INTERIOR 

WILLIAM P. CLARK, Secretary

GEOLOGICAL SURVEY 

Dallas L. Peck, Director

For additional information 
write to:

Colorado District Chief 
U.S. Geological Survey, MS 415 
Box 25046, Denver Federal Center 
Lakewood, CO 80225

Copies of this report can be 
purchased from:

Open-File Services Section 
Western Distribution Branch 
Box 25425, Federal Center 
Denver, CO 80225 
(Telephone: (303) 236-7476)



CONTENTS

Page 
Abstract-------------------------------- ------------------------------- i
Introduction------------------------------------------------------------- 1
Purpose and scope----------------------------- ----- __________________ g
Selected references----------------------- --- ---------- _-__-__-___- g
Hydrogeologic data--------  _____--____- _____ ______________________ 15

Bedrock aquifers---------------------------------------------------- 15
Alluvial aquifer---------  ---------------------------- __________ 15

Stratigraphic, lithologic, and hydraulic properties of the rocks
from three test wells--------- --------------------------------------- 391

Ground-water surface-water relationship---------------------- ---------- 391
Well location-                                                  391

ILLUSTRATIONS 
[Plates in pocket]

Plate 1. Location of selected wells and geologic sections in the 
Denver basin, Colorado

2. Geologic sections of the alluvial aquifers along Boulder 
Creek, Coal Creek, and St. Vrain Creek in Boulder and 
Weld Counties, Colorado

3. Geophysical logs from three test sites in Weld County, 
Colorado

Page 
Figure 1. Index map of the Denver basin study area--- ---- ____------- 2

2. Generalized geologic sections through the Denver basin-------- 3
3. Map showing locations of streamflow measuring sites for

gain-loss study--------------------------------------------- 423
4. Diagram showing system of well location used in Colorado------ 424

TABLES

Page 
Table 1. Hydrogeologic description of selected aquifers in the

Denver basin, Colorado-------- ----------------------------- 4
2. Bedrock aquifer depth in the Denver basin---------------------- 17
3. Records of selected wells tapping bedrock aquifers------------- 235
4. Water-level measurements for selected wells tapping

bedrock aquifers--------------------- ---------------------- 265
5. Summary of analyses of water from selected wells tapping

bedrock aquifers-------- ----------------------------------- 293
6. Field determination of chemical quality of water from

selected wells tapping bedrock aquifers--------------- ----- 343

111



CONTENTS

Table 7. Records of selected test wells tapping alluvial aquifers-
8. Water-level measurements for selected test wells tapping 

alluvial aquifers--------------      - ;-    ---   ------
9. Record of correspondence between the local well number

and the site identification-- ----------------- -----
10. Field stratigraphic description of core sample----  -- 
11. Petrographic analysis of selected core samples-----------
12. Hydraulic conductivity and porosity of selected

core samples----   -- -- ---- ------------ ____.
13. Results of gain-loss study-------   ---     ----   --   -    -

Page 
351

355

365
392
398

415
417

METRIC CONVERSION

The inch-pound units used in this report may be converted to metric 
SI (International System) units by the following conversion factors:

To convert

acre
cubic foot per second (ft3 /sec) 
-foot (ft)
gallon per minute (gal/min) 
mile (mi) 
square mile (mi 2 )

Multiply by

0.4047
0.02832
0.3048
0.06309
1.609
2.590

To obtain

hectare
cubic meter per second
meter
liter per second (L/s)
kilometer
square kilometer

National Geodetic Vertical Datum of 1929 (MGVD of 1929): A geodetic 
datum derived from a general adjustment of the first-order level nets of both 
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HYDROGEOLOGIC DATA FROM PARTS OF THE 
DENVER BASIN, COLORADO

By
Thomas J. Major, Stanley G. Robson, John C. Romero, 

and Stanley Zawistowski

ABSTRACT

This report presents hydrogeologic data collected and compiled during 
1956-81 as a part of a comprehensive hydrogeologic investigation of the Denver 
basin, Colorado, by the U.S. Geological Survey in cooperation with the 
Colorado Department of Natural Resources, Division of Water Resources, Office 
of the State Engineer. The data, in tabular and graphic form, consist of 
records for 870 wells which include water-level data for 158 wells and water- 
quality analyses for 561 wells; geophysical logs from three wells which in­ 
clude resistivity, self-potential, and natural gamma logs; and gain-and-loss 
data of streamflow measured at 54 sites.

INTRODUCTION

The Denver basin study area (fig. 1), as defined in this report, includes 
all the major aquifer systems above the Pierre Shale (table 1). The aquifers 
in descending order include the Alluvium, Castle Rock Conglomerate, Dawson, 
Denver, Arapahoe, and Laramie-Fox Hills. It is roughly elliptical in shape 
with the long axis trending north-south. Two generalized cross sections are 
shown in figure 2. Line A-A f extends from the hogback on the west through 
Watkins to the eastern boundary of the basin and line B-B' extends from the 
southern boundary, south of Colorado Springs, northward through Watkins to the 
basin boundary north of Greeley. The basin, which is of structural origin, is 
flanked on the west by the southern Rocky Mountains and on the east by the 
High Plains. Along the northern, eastern, and southern boundaries of the 
basin the beds dip gently to the center. The topography generally is flat to 
gently rolling. The study area covers approximately 6,700 square miles.

This report presents hydrogeologic data collected and compiled during 
1956-81 as a part of a comprehensive hydrogeologic investigation of .the Denver 
basin, Colorado, by the U.S. Geological Survey in cooperation with the 
Colorado Department of Natural Resources, Division of Water Resources, Office 
of the State Engineer. The data, in tabular and graphic form, consist of 
records for 870 wells which include water-level data for 158 wells and water- 
quality analyses for 561 wells; geophysical logs from three wells which in­ 
clude resistivity, self-potential, and natural gamma logs; and gain-and-loss 
data of streamflow measured at 54 sites.

Appreciation is extended to the many land owners in the Denver basin 
study area for permitting access to and collection of hydrologic water data 
from their wells and springs.
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PURPOSE AND SCOPE

This report is intended to serve two purposes: (1) To make available 
ground-water data useful in planning and studying water-resources development, 
and (2) to supplement and provide documentation for interpretive reports. 
This report should be useful to land owners and drillers contemplating drill­ 
ing a new well. Records of wells near a proposed well site can be studied to 
predict conditions likely to be encountered when drilling a new well. Pre­ 
viously published reports containing additional records are given in the list 
of Selected References.
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HYDROGEOLOGIC DATA

The data included in this report are seperated into two groups: 
(1) Bedrock aquifer data and (2) alluvial aquifer data. The bedrock aquifer 
designation refers to the aquifers shown in table 1. The consolidated and 
semiconsolidated units are referred to as bedrock aquifers and the unconsoli- 
dated unit is the alluvial aquifer.

Bedrock Aquifers

There are four principal bedrock aquifers in the Denver basin. The 
Dawson aquifer outcrops or subcrops in the central part of the 6,700-square- 
mile basin and overlies the Denver aquifer. The Denver aquifer overlies the 
Arapahoe aquifer which, in turn, overlies the Laramie Formation. The lower 
part of the Laramie Formation and the upper part of the Fox Hills Sandstone 
comprise the Laramie-Fox Hills (L-F) aquifer. Pierre Shale underlies the Fox 
Hills Sandstone and is considered to be the base of the aquifer system, al­ 
though in some areas permeable zones near the top of the shale are considered 
to be part of the L-F aquifer.

The depth to the top and the base for each of the bedrock aquifers 
(table 2) is compiled for each section in the basin, using average structural 
and land-surface elevations in the section. As a result, the depths shown are 
average depths for the section and should not be considered to be exact values 
for a specific site. Zero values in the table indicate that the aquifer top 
or base is at or near land surface or does not occur in the section. The 
designated aquifer units generally coincide with the limits of the associated 
geologic formations. However, in some cases water-yielding material near the 
top or bottom of a formation may be included in an adjacent aquifer of similar 
water-yielding character.

Records for 798 wells completed in bedrock aquifers are shown in table 3 
and well locations are shown in plate 1. The water-level records for 188 
sites are shown in table 4. Complete or partial water-quality samples were 
collected at 477 sites and the results of these analyses are shown in table 5. 
Field determinations of temperature, conductance, and pH were collected at 84 
sites and the results are shown in table 6.

Alluvial Aquifer

Records for 70 test wells tapping the alluvial aquifer are shown in 
table 7. The water-level measurements for 68 sites are shown in table 8. The 
test wells were drilled by the U.S. Geological Survey and are tapping the 
alluvium of Boulder, Coal, and St. Vrain Creeks in Boulder and Weld Counties. 
These sites are in the lines of sections A through E (pi. 1). The geologic 
cross sections for lines A through E are shown on plate 2. The cross-index 
(table 9) shows the correspondence between the well location and the site 
identification.
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STRATIGRAPHIC, LITHOLOGIC, AND HYDRAULIC PROPERTIES OF THE 
ROCKS FROM THREE TEST WELLS

Three test wells were drilled to aid in understanding the physical 
characteristics of the Laramie-Fox Hills aquifer in Weld county, Colo. Test 
well SB00106836BBA1 (BW 77-17B is the number given to the site for contract 
purposes) was core drilled and selected core samples were collected for analy­ 
sis. A field stratigraphic description was completed on site (table 10). Dr. 
Joe Finney, Colorado School of Mines, Golden, Colo., completed the petro- 
graphic descriptions of the samples listed in table 11. Core Laboratories, 
Inc. completed the hydraulic analysis shown in table 12. Geophysical logs for 
the three test wells are shown in plate 3. Coalbeds transmit water, but the 
water is generally of poor quality. Several coalbeds were penetrated during 
the drilling; seven are reported mineable. Core samples were taken from 
coalbed 3 for analysis. The data showing the relationship of the coalbeds to 
the aquifer and the results of the analysis are on file and available for 
examination at the U.S. Geological Survey, Colorado District Office, Lakewood, 
Colo.

GROUND-WATER SURFACE-WATER RELATIONSHIP

To determine the relationship of ground water and surface water along 
Boulder, Coal, and St. Vrain Creeks, streamflow gain-loss measurements were 
made. The results of the measurements are shown in table 13, and locations of 
the measuring sites are shown in figure 3.

WELL LOCATION

In this report, the locations of wells are referenced by a system based 
on the U.S. Bureau of Land Management system of land subdivision (fig. 4). 
The local well number locates a well within a 10-acre tract. The components 
of the local well number proceed from the largest to the smallest land sub­ 
divisions. This is in contrast to the legal description, which proceeds from 
the smallest to the largest land subdivision.

The largest subdivision is the survey. Colorado is governed by three 
surveys (fig. 4A), the Sixth Principal Meridian Survey (S), the New Mexico 
Survey (N), and the Ute Survey (U). Costilla County was not included in any 
of the above official surveys. This report follows the convention of the 
Costilla County Assessor in which the northern part of the county is governed 
by the Sixth Principal Meridian Survey and the southern part of the county is 
governed by a local system called the Costilla Survey (C). The first letter 
of the well location designates the survey.

A survey is subdivided into four quadrants formed by the intersection of 
the baseline and the principal meridian. The second letter of the well loca­ 
tion designates the quadrant: A indicates the northeast quadrant, B the 
northwest, C the southwest, and D the southeast.
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TABLE 10. FIELD STRATIGRAPHIC DESCRIPTION OF CORE SAMPLE
(ft=feet)

Depth to
Test hole log SB00106836BBA1 (BW77-17B) bottom of Thickness

interval (ft) 
(ft)

Interval missing                                 8.5 8.5

Clay, light-olive-gray, silty, grades to siltstone   13.1 4.6

Sandstone, limonite and hematite staining, very fine
to medium grained, wood fragments near top      - 29.5 16.4

Siltstone, clayey, limonite staining, some wood
fragments                                  33.7 4.2

Core sample A-35 ft.

Sandstone, yellow to yellow-gray, hematite staining,
fine- to medium-grained, decayed leaves near base   52 18.3

Shale, medium-gray, calcareous, fractured          - 63.7 11.7

Shale, medium-gray, dense, not fissile, carbonaceous
plant remains, coal interbeds at 67 ft            71.7 8

Core sample B-82.7 ft.

Shale and silty shale, medium- to dark-gray, no
fractures, carbonaceous plant remains             160.5 88.8

Sandstone, gray, very fine grained, carbonaceous    163.7 3.2 

Shale, greenish-gray, dense, carbonaceous           168.2 4.5

Sandstone, greenish-gray, fine-grained, pyrite and
carbonaceous material present                   - 174.4 6.2

Shale, medium-gray, carbonaceous silty and clayey    194.2 19.8

Sandstone, very fine grained, carbonaceous           195.5 1.3

Shale, carbonaceous                               197 1.5

Sandstone, very fine grained, carbonaceous      - 199.5 2.5

Shale, medium-gray, silty to sandy                222.7 23.2
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TABLE 10. FIELD STRATIGRAPHIC DESCRIPTION OF CORE SAMPLE Continued

Depth to
Test hole log SB00106836BBA1 (BW77-17B) bottom of Thickness

interval (ft) 
(ft)

Sandstone, light- to medium-gray, very fine grained-  243.2 20.5

Core sample C-250 ft.

Shale, dark-gray, carbonaceous- ----- --  ------  250.5 7.3

Core sample D-258 ft.

Sandstone, gray, very fine grained, shaly- -----    265 14.5

Shale, medium- to dark-gray, sandy, silty,
carbonaceous-----   -   ------      --    -       ---   311.4 46.4

Shale, brownish-black, carbonaceous, coal stringers--- 322.9 11.5 

Core sample E-357 ft.

Shale, clayey, carbonaceous, coalified log at
335.3 ft and 353 ft                          373.8 50.9

Core sample F-375 ft.

Coal, subbituminous     ---    --      ----      ____  375 2.2 

Shale, medium- to dark-gray, coal stringers----   -- 405.8 29.8 

Coal, amber fragments, "dirty lignite"-  -    --- 406.7 .9

Sandstone, light-olive-gray, fine-grained,
carbonaceous, clay pellets--   -   ----   -   -         - 409.2 2.5

Shale, carbonaceous, noncalcareous   -   -     -----  420.5 11.3

Coal                                         421.2 .7

Shale, dark-gray to black, sandy with coal interbeds  473.3 52.1

Sandstone, very fine grained---     --   -     ----     - 473.6 .3

Shale, carbonaceous, silty-         -----   --       __-_ 476.2 2.6

Coal                                        477.3 1.1

Shale carbonaceous---  -------- -  --- _______ - 486.2 8.9
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TABLE 10. FIELD STRATIGRAPHIC DESCRIPTION OF CORE SAMPLE Continued

Depth to
Test hole log SB00106836BBA1 (BW77-17B) bottom of Thickness

interval (ft) 
(ft)

Coal                                        487.5 1.3

Shale, lignitic, highly carbonaceous              494.7 7.2

Sandstone, interbedded with shale, calcareous      497.8 3.1

Shale, highly carbonaceous with coal stringers      501.8 4

Sandstone, with shale interbeds, very fine grained   508.4 6.6

Shale, dark- to medium-gray, silty, sandy,
carbonaceous                                   525.1 16.7

Coal                                        525.45 .35 

Core sample G-536.3 ft. 

Core sample H-541.9 ft.

Shale, dark-gray to black, sandy, silty,
carbonaceous         -                          - 542.4 16.95

Coal, dirty with shaly intervals                   549.1 6.7

Core sample 1-549.7 ft.

Core sample J-553.5 ft.

Shale, clayey, sandy, coal intervals               555.2 6.1

Coal with amber                               556.3 1.1

Core sample K-565 ft.

Shale, clayey, sandy, carbonaceous with plant
fragments and lignitic beds--                    573.9 17.6

Core sample L-575 ft.

Sandstone, silty, carbonaceous, shale interbeds    - 581.9 8

Core sample M-590 ft.

Shale, gray to dark-gray, interbedded with sandstone  590.6 8.7
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TABLE 10. FIELD STRATIGRAPHIC DESCRIPTION OF CORE SAMPLE--Continued

Test hole log SB00106836BBA1 (BW77-17B)
Depth to
bottom of Thickness 
interval (ft) 

(ft)

Sandstone, brown to black with light-gray lenses,
friable, iron like concretions, burrows---------- - 591.8 1.2

Sandstone, carbonaceous, with pyrite------------------ 593.2 1.4

Sandstone, medium-gray to olive-gray, very fine
grained, carbonaceous------------------------------- 600.2 7

Sandstone, very fine grained, clean friable----------- 605.2 5

Sandstone, olive-gray, very fine grained with white
clay matrix, cross bedding------------ ------------ 608.4 3.2

Shale, dark-gray, highly carbonaceous- -------------- 610.2 1.8

Sandstone, olive-gray, very fine grained-------------- 617.2 7

Shale, black, dense and fissile-------------- ------- 618.3 1.1

Coal                                      - 619.2 .9 

Core sample N-620 ft.

Sandstone, yellowish to olive-gray, some iron
staining, and pyrite nodules------------------------ 623.1 3.9

Sandstone, clean, well sorted------------- ---------- 627.3 4.2

Core sample 0-634 ft.

Sandstone, olive-gray, white clay matrix-------------- 642.9 15.6

Coal, cobbles of sandstone, traces of amber----------- 644 1.1

Core sample P-645 ft. 

Core sample Q-655 ft.

Shale, highly carbonaceous, lignite, amber, and
interbedded coal                             658.3 14.3

Sandstone, greenish-gray, fine-grained---- ---------- 661.1 2.8

Sandstone, brownish, medium-grained------------------- 661.8 .7
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TABLE 10. FIELD STRATIGRAPHIC DESCRIPTION OF CORE SAMPLE Continued

Test hole log SB00106836BBA1 (BW77-17B)
Depth to
bottom of Thickness 
interval (ft) 

(ft)

Sandstone, greenish-gray, fine-grained             666.8 

Core sample R-680 ft.

Sandstone, white clay matrix, coarse- to
medium-grained                --                687.2

Sandstone, greenish-gray, medium- to fine-grained 
(Ophiomorpha found at 699.9 ft), interbedded 
shale                                     724.3

Core sample S-730 ft.

Sandstone, green-gray, very fine grained,
carbonaceous, interbedded shale                   734.7

Sandstone, very fine grained, microlamina of black
. carbonaceous material                          736.1

Sandstone, mostly clean, very fine grained, intervals
of carbonaceous lamina                   -     746.9

Sandstone, interbedded shale                      750.2

Sandstone, clean, pyrite granules----    -             762.1

No sample                        --             763.1

Sandstone, olive-gray, very fine grained,
bioturbated-                    -                775.5

Sandstone, shaly, slightly calcareous, inclined 
burrows, small Pelecypod cast at 782 ft, 
Ophiomorpha at 793 ft, generally fossiliferous     800.8

Sandstone, very fine grained, clayey              805.7

Sandstone, yellow, calcareous, woody material
along bedding planes                    --    --  807.1

20.4

37.1

Core sample T-820 ft.

Sandstone, very fine grained, clayey, some pyrite   825.4

10.4 

1.4

10.8

3.3

11.9

1

12.4

25.3 

4.9

1.4 

18.3
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TABLE 10. FIELD STRATIGRAPHIC DESCRIPTION OF CORE SAMPLE Continued

Test hole log SB00106836BBA1 (BW77-17B)
Depth to
bottom of Thickness 
interval (ft) 

(ft)

Sandstone, brownish, very fine grained, clean       841.4 

Core sample U-855 ft.

Sandstone, light-brown, very fine grained, clayey
to silty                                   861.4

Shale, medium-dark-gray, silty with some sandy
intervals                                  870.6

Core sample V-879 ft. 

Core sample W-890 ft. 

Total depth of test hole 1,485 ft.

16

20

9.2

397



TABLE 11. PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES
(BW77-17B)

[Petrographic analyses were completed by Dr. Joe Finney, 
Colorado School of Mines, Golden, Colo.; tr=trace]

CORE SAMPLE A-35

PETROGRAPHIC DESCRIPTION

ROCK NAME Very fine to fine-grained, yellowish-gray (5Y7/2) 
lithic wacke.

TEXTURE Angular to subangular grains, 0.1 to 0.2 mm with 
detrital matrix ranging 0.01 to 0.05 mm in grain 
size. Grains make up 70 percent and detrital ma­ 
trix 20 percent of the rock. Quartz is 40 percent, 
feldspars 10-15 percent, and various rock frag­ 
ments 25-30 percent. Crystalline cement is seri- 
cite and limonite and is 5-10 percent.

MINERAL COMPOSITION

Grains + matrix

quartz        
rock fragments- 
metasiltites 
metashale 
slate

feldspars      
microcline
plagioclase

muscovite      
epidote      

Cement

Approximate volume 
____(percent)___

40 
25-30

10-15

1 
tr

sericite + limonite- 5-10

SOURCE

MINERALOGY

Source material appears to have been very low 
grade metasediments such as metasiltites, meta- 
feldspathic siltstones and sandstones possibly 
with some granitic material present. There may 
be granitic intrusives present in the source area

(1) Megascopic:
Quartz, feldspar, chert, chlorite (traces), muscovite, 
biotite
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TABLE ll.~PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE A-35--Continued 

MINERALOGY Continued

(2) X-Ray: 
Bulk

Quartz, kaolinite, mica (illite, muscovite)

Clay fraction (may include some silt) 
Major: Quartz 
Minor: Montmorillonite, Kaolinite

SIZE DISTRIBUTION (by weight)

Fine        14.6%
Very fine    39.2%
Silt, clay   45.9%

CORE SAMPLE C-250

PETROGRAPHIC DESCRIPTION

ROCK NAME Silt to very fine grained, light-gray (N8), sub- 
feldspathic lithic wacke to J-ithic wacke.

TEXTURE Angular grains, 0.05 to 0.1 mm with detrital matrix, 
0.005 to 0.01 mm. Grains make up 70-75 percent and 
detrital matrix about 15 percent of the rock. Cement 
is sericite about 5-10 percent.

MINERAL COMPOSITION

Approximate volume 
Grains + matrix ____(percent)_____

quartz       --     -     --  40-45 
chert                   10 
rock fragments      ---   -   -- 20
metasiltites
slate 

feldspar                 10-15
plagioclase + potassium feldspar 

biotite + muscovite- ---  - 2 
limonite + hematite-- --   1 
calcite-      --        ---  5 
tourmaline(?)              tr 
glauconite(?)             tr

Cement

sericite -----     ---        5-10 
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE C-250--Continued

SOURCE Source material appears to have been a very low 
grade metasedimentary terrane consisting of meta- 
siltites, crystalline cherty marble (limestone), 
some glauconitic material(?) with granites under­ 
lying the metasediments unconformably(?).

MINERALOGY

(1) Megascopic:
*Lithic fragments (or quartz, feldspars with

cement (mostly carbonate)) 
Organic material 
Quartz, mica, feldspar

(2) X-Ray: 
Bulk

Quartz, kaolinite, feldspars, montmorillonite

Clay fraction
Major: Quartz, kaolinite
Minor: Mica, feldspars, montmorillonite

SIZE DISTRIBUTION (by weight)

Very fine    25.8% 
Silt, clay    72.3%

CORE SAMPLE G-536.3

PETROGRAPHIC DESCRIPTION

ROCK NAME Silty, carbonaceous, argillaceous, very fine grained 
quartz sandstone.

TEXTURE Clastic, clay to fine-grained sand, mostly very fine 
grained sand, moderately sorted, very angular grains, 
moderately packed, clay matrix, calcareous cement, 
moderate porosity and permeability.

STRUCTURAL FEATURES

Thinly cross-laminated, preferred orientation of 
elongate and flaky grains parallel to lamination.

*Lithic fragments present in very limited coarse fraction.
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TABLE 11.  PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE G-536.3 Continued 

MINERAL COMPOSITION

Volume 
Grains (percent)

quartz                    70
plagioclase             <5
chert                     tr
muscovite               tr
tourmaline                 tr

Matrix

clay                    15
carbonaceous material-      10
chlorite                  tr

Cement

calcite                    <5 

Secondary minerals

hematite                 tr 
limonite                 tr

CORE SAMPLE H-541.9

PETROGRAPHIC DESCRIPTION

ROCK NAME Carbonaceous, micaceous mudstone.

TEXTURE Clastic, silt and clay, mostly clay, well sorted, 
tightly packed, low porosity and permeability.

STRUCTURAL FEATURES

Slightly shaley, preferred orientation of flaky 
grains subparallel to bedding.
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TABLE 11. PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE H-541.9 Continued 

MINERAL COMPOSITION

Volume 
(percent)

silt (mostly quartz)         - 10 
carbonaceous material (some

in secondary veinlets)  - 10 
mica (mostly muscovite) - - 15 
clay                     65

CORE SAMPLE 1-549.7

PETROGRAPHIC DESCRIPTION

ROCK NAME Micaceous, carbonaceous claystone.

TEXTURE Clastic, clay, well sorted, granule to pebble size 
carbonaceous plant material, tightly packed, low 
porosity and permeability.

STRUCTURAL FEATURES

Slightly shaley, preferred orientation of flaky 
grains subparallel to bedding.

MINERAL COMPOSITION

Volume 
(percent)

clay                    45 
mica (mainly muscovite) - - 10 
carbonaceous plant material  40 
mobilized carbonaceous
material in veinlets-----  5

CORE SAMPLE J-553.5

PETROGRAPHIC DESCRIPTION

ROCK NAME Silty, carbonaceous, argillaceous, very fine 
grained quartz sandstone.
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES--Continued

CORE SAMPLE J-553.5 Continued

TEXTURE Clastic, clay to fine-grained sand, mostly very
fine grained sand, moderately sorted, very angular 
grains, tightly packed, clay matrix, low porosity 
and permeability.

STRUCTURAL FEATURES

Cross-laminated, preferred orientation of flaky 
grains subparallel to bedding.

MINERAL COMPOSITION

Volume 
Grains (percent)

quartz--    --------    _______ 50
muscovite---   -   ----         <5
plagioclase -   -----     __-- <5
tourmaline --   -   -   ----   - tr

Matrix

clay                    20 
carbonaceous material (some
mobilized in veinlets)  - 10

mica (mostly muscovite)--- - 5 

Secondary minerals

hematite--   ----       _____  tr 
limonite--   ----     -      --- tr

CORE SAMPLE K-565

PETROGRAPHIC DESCRIPTION

ROCK NAME Coarse silt to very fine sand, medium-gray (N5) 
to medium-light-gray (N6), unevenly laminated 
lithic wacke to possibly subfeldspathic lithic 
wacke.

TEXTURE Very angular coarse silt grains, 0.03 to 0.05 mm, 
with detrital matrix, 0.005 to 0.01 mm. Grains 
make up 55-60 percent and matrix material about 
30 percent of the rock. This is a very poorly 
sorted sediment.
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE K-565~Continued 

MINERAL COMPOSITION

Grains + matrix

quartz---    --            
feldspar- --------- --.
microcline 

rock fragments--      ---
green shale
metasiltite 

limonitic, hematite, and
organic debris mixed
together----   --         

muscovite + biotite- -- 

Approximate volume 
_____(percent)

30 
10-15

30

5 
5-10

Cement

calcite, sericite and un­ 
determinable rock paste---- 15

SOURCE This is most probably derived from a reworked 
series of dark carbonaceous shales and feld- 
spathic quartzose siltstones that have possibly 
undergone very low grade metamorphism.

MINERALOGY

(1) Megascopic:
Lithic fragments, coal fragments, quartz, major mica 
(mica minor in fines)

(2) X-Ray: 
Bulk

Quartz, kaolinite, feldspar, mica

Clay fraction 
Major: Quartz 
Minor: Kaolinite, mica (illinite?)

SIZE DISTRIBUTION (by weight)

Fine        1.3%
Very fine    19.5%
Silt, clay   79%
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TABLE 11.  PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE M-590

PETROGRAPHIC DESCRIPTION

ROCK NAME Very fine to fine-grained, medium-light-gray (N6), 
lithic wacke to arkosic wacke.

TEXTURE Angular to subangular grains, 0.1 to 0.3 mm, with 
detrital matrix, 0.01 to 0.05 mm. Grains make up 
70 percent and detrital matrix about 20 percent of 
the rock. Cement is 5-10 percent. The rock has a 
salt and pepper, graded bedding appearance.

MINERAL COMPOSITION

Grains + matrix

quartz         -  
feldspars      
microcline
plagioclase 

rock fragments   
chlorite schist
metasiltite
shale chips 

biotite        
chert          

Approximate volume 
____(percent)

30-35 
20-25

25-30

1-2 
1

SOURCE

MINERALOGY

Cement

sericite- 5-10

The probable source rocks are very low grade 
metasediments consisting of siltstones and 
shales. These possibly overlay a granitic 
terrane with unconformity.

(1) Megascopic:
Quartz, chert, mica, feldspars, carbonate as cement 
for lithies in coarser fractions

(2) X-Ray: 
Bulk

Kaolinite, quartz, feldspars, mica
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TABLE 11. PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE M-590 Continued 

MINERALOGY Continued

Clay fraction
Major: Kaolinite, quartz, feldspars, mica 
Minor: Mica, feldspars

SIZE DISTRIBUTION (by weight)

Medium       1.6%
Fine        55.6%
Very fine    27%
Silt, clay   15.4%

CORE SAMPLE N-620

PETROGRAPHIC DESCRIPTION

ROCK NAME Fine- to medium-grained, light-gray (N7) to medium- 
light-gray (N6), arkosic wacke.

TEXTURE The rock has a fine, salt and pepper appearance with 
angular to subangular grains averaging 0.2 to 0.4 mm 
grains and detrital matrix .001 to 0.05 mm. Grains 
make up 80-85 percent and detrital matrix 10-15 
percent of the rock. Cement is 10-15 percent.

MINERAL COMPOSITION

Approximate volume 
Grains + matrix ____(percent)

quartz                -   30 
feldspars                20-25
microcline
plagioclase 

rock fragments            20-25
metasiltite
metashale 

muscovite + biotite        5

Cement

sericite                 10-15

SOURCE A granitic terrane overlain unconformably(?) by 
low grade metamorphics such as metashales and 
metasiltites.
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES--Continued

CORE SAMPLE N-620--Continued 

MINERALOGY

(1) Megascopic:
Quartz, chert, feldspar, mica

(2) X-Ray: 
Bulk

Kaolin, quartz, feldspar, mica

Clay fraction
Major: Kaolinite, quartz 
Minor: Mica, feldspar

SIZE DISTRIBUTION (by weight)

Medium ------ 1.1%
Fine        67.6%
Silt, clay   14.1%

CORE SAMPLE Q-655

PETROGRAPHIC DESCRIPTION

ROCK NAME Fine- to medium-grained, medium-gray (N5) to medium- 
light-gray (N6), arkosic.arenite.

TEXTURE Angular to subangular to subrounded grains, 0.1 to 0.3 
mm with detrital matrix averaging 0.05 mm grain size. 
Grains make up about 80 percent and detrital matrix 
about 10 percent of the rock. A salt and pepper 
appearance and even grain characterizes the rock.

MINERAL COMPOSITION

Approximate volume 
Grains + matrix ____(percent)

quartz-   --   ---   --   ------- 35
chert ---        -     --   --- 5 
feldspars                20-25
microcline
plagioclase 

rock fragments ---- --- -- 20-25
metasiltite
chlorite schist
metashale

biotite---     -   ---   -   --  1 
sphene---- -----  ________ tr
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TABLE 11. PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE Q-655 Continued

MINERAL COMPOSITION Continued

Approximate volume 
____(percent)___

Cement

calcite and sericite   -   5-10

SOURCE Probable source would be a low grade metamorphic se­ 
quence of metasilstone, shales and chlorite schist 
with some granitic terrane.

MINERALOGY

(1) Megascopic:
Quartz, chert, feldspar, mica

(2) X-Ray: 
Bulk
Kaolinite, quartz, feldspar, dolomite, traces of 
montmorillonite

Clay fraction
Major: Kaolinite, quartz 
Minor: Feldspar, dolomite

SIZE DISTRIBUTION (by weight)

Medium-      .5%
Fine        65.6%
Very fine    21.1%
Silt, clay   12.8%

CORE SAMPLE R-680

PETROGRAPHIC DESCRIPTION

ROCK NAME Fine-grained, medium-light-gray (N6), lithic wacke.

TEXTURE Angular to subangular grains, 0.2 mm, with detrital 
matrix 0.05 to 0.01 mm. Grains make up 75 percent 
and detrital matrix about 15 percent of the rock. 
Cement is mostly crystalline calcite with some 
sericite and totals about 10 percent of the rock. 
The rock presents an even grained, fine salt and 
pepper appearance.
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TABLE 11. PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE R-680 Continued 

MINERAL COMPOSITION

Grains + matrix

quartz       -        
chert            -  
feldspars           
microcline 
plagioclase 

rock fragments      
metashale 
metasiltite 
chlorite schist 

calcite fragments  -  
metamorphosed lime­ 
stone (marble) 

biotite + muscovite   
rounded zircon    -  
hematite          

Approximate volume 
____(percent)_____

35 
5 

20-25

20

Cement

calcite + some sericite-

3-4 
tr 
tr

5-10

SOURCE

MINERALOGY

Probable source rocks are low grade metamorphosed 
siltites, shales, cherty limestones with some 
granite material.

(1) Megascopic:
Calcite cement in coarser fractions, chert, quartz, sub­ 
stantial mica, dolomite in finer fractions

(2) X-Ray: 
Bulk

Kaolinite, montmorillonite, feldspar, dolomite, quartz

Clay fraction

Major: Montmorillonite, kaolinite, quartz 
Minor: Feldspar, dolomite
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE R-680--Continued

SIZE DISTRIBUTION (by weight)

Medium       2.3%
Fine        29.9%
Very fine    47.3%
Silt, clay   19.3%

CORE SAMPLE S-730

PETROGRAPHIC DESCRIPTION

ROCK NAME Very fine to fine-grained, medium-dark-gray (N4), 
lithic wacke to feldspathic wacke.

TEXTURE Angular to subangular grains, 0.10 to 0.15 ram with 
detrital matrix ranging 0.01 to 0.05 ram. Grains 
make up 75 percent and detrital matrix about 15 per­ 
cent of the rock. The rock presents an even grained, 
fine salt and pepper appearance.

MINERAL COMPOSITION

Approximate volume 
Grains + matrix ____(percent)

quartz                   40
chert                   5-7 
feldspars                15
microcline
plagioclase 

rock fragments      -     --- 20
chlorite schist
metasiltite
biotite + muscovite--  --- 3
fragments of xlline 

carbonate (calcite
marble)              5-7 

zircon   -               - tr 
epidote                  tr

Cement

calcite + sericite         5-10
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE S-730~Continued

Source The source rocks are probably metamorphosed cherty
limestone (marble), low grade metasiltites, and meta- 
feldspathic sandstones. There may be some granitic 
material present.

MINERALOGY

(1) Megascopic:
Dolomite, quartz, biotite, muscovite, possibly chlorite

(2) X-Ray: 
Bulk

Dolomite, quartz, kaolinite, feldspars, mica

Clay fraction
Major: Kaolinite, quartz 
Minor: Mica, feldspar, dolomite

SIZE DISTRIBUTION (by weight)

Very fine    67.8% 
Clay, silt    31.7%

CORE SAMPLE T-820

PETROGRAPHIC DESCRIPTION

ROCK NAME Very fine grained, medium-dark-gray (N4) to dark- 
gray (N5), lithic wacke with some carbonaceous 
shale inclusions.

TEXTURE Angular to subangular to subrounded grains, 0.1 mm 
with detrital matrix material ranging 0.005 to 
0.02 mm. Grains make up about 65-70 percent and 
detrital matrix 15 percent of the rock. Irregularly 
scattered, laminae-sized wisps of pyritiferous car­ 
bonaceous shale partings occur throughout the rock.
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TABLE 11. PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE T-820 Continued 

MINERAL COMPOSITION

Grains + matrix

quartz---       -   -- 
chert---- ---------
rock fragments-- -  
feldspars    ---      
microcline
plagioclase 

muscovite + biotite- 
crystalline calcite

(marble)-- ------

Cement

sericite + calcite-

Approximate volume 
(percent)

30 
5
30-35 
15

5

5

10-15

SOURCE Probable source area contains very low grade meta- 
sediments such as metasiltites, metashales, meta­ 
morphosed cherty limestones (marble) with granitic 
material available either as arkosic metasediments 
or granitic intrusions.

MINERALOGY

(1) Megascopic:
Calcite cement in coarse fractions, chert, quartz, mica, 
dolomite in fines

(2) X-Ray: 
Bulk

Dolomite, feldspar, quartz, calcite, kaolinite

Clay fraction
Major: Quartz, dolomite
Minor: Feldspar, calcite, kaolinite

SIZE DISTRIBUTION (by weight)

Medium       .2%
Fine        .8%
Very fine    25.2%
Clay, silt   73.4%
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TABLE 11.  PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE V-879

PETROGRAPHIC DESCRIPTION

ROCK NAME Very fine grained, medium-dark-gray (N4) to dark- 
gray (N5), coarse silty lithic wacke.

TEXTURE Angular to subangular grains, 0.05 to 0.1 mm with 
detrital matrix ranging 0.001 to 0.05 mm. Grains 
make up 55-60 percent and detrital matrix about 
30-35 percent of the rock. Overall the rock is 
a coarse siltstone to very fine sandstone sized 
rock with irregularly laminated carbonaceous lami­ 
nae scattered throughout.

MINERAL COMPOSITION

Grains + matrix

quartz-  _________
feldspars-----       
microcline
plagioclase 

rock fragments-- - 
chlorite schist
metasiltite 

biotite + muscovite- 
hematite-------- - 

Approximate volume 
____(percent)___

25-30 
15-20

30-35

5
tr

SOURCE

MINERALOGY

Cement

calcite + sericite- 15-20

Probable source material is similar to the other 
rocks of this series of samples, i.e., a series of 
very low grade metasediments and metamorphosed 
cherty limestone (marble). There is some granitic 
material present also in some form.

(1) Megascopic:
Quartz, feldspar, mica, chert, organic (coal?), dolomite

(2) X-Ray: 
Bulk

Dolomite, quartz, kaolinite, mica
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TABLE 11.--PETROGRAPHIC ANALYSIS OF SELECTED CORE SAMPLES Continued

CORE SAMPLE V-879 Continued 

MINERALOGY--Continued

Clay fraction
Major: Quartz, dolomite
Minor: Mica, kaolinite, feldspar

SIZE DISTRIBUTION (by weight)

Medium       .1%
Fine        .8%
Very fine    55.5%
Clay, silt    43.5%
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TABLE 13. RESULTS OF GAIN AND LOSS STUDY 
[°C=degree Celsius; (Jmhos/cm at 25°C=micromho per centimeter at 25° Celsius]

_________________April 14. 1978_____

Map
number 
(from 
fig. 3)

Location

Spe-
Water cific-       

Time tern- conduc-
in pera- tance Main

hours ture (|jmhos/cm stream
(°C) at 25°C)

Discharge in cubic feet per second

Tribu­ 
tary 
inflow

Gain(+) 
Diver- or 
sions loss(-)

Boulder Creek

Bl Boulder Creek at 75th street      0750 
Bla Storm drain in left bank abutment   
B2 Irrigation waste, sec. 13. Creek

at road south of new subdivision  
B3 Seep inflow, sec. 18. At northwest

corner of gravel operation     

B4 Liggett ditch. At 8' Parshall. 
Two turn outs B4a and B4b 
between gage and highway    -   - 1010

B4a                               
B4b _- - -     ----  -----  ----  ...
B5 Pond inflow, sec. 17. At end of

culvert under road        --     

B6 Dry Creek at mouth              0920 
B7 Lower Boulder ditch. At 12'

Parshall                
B8 Boulder Creek at 95th street      1025 
B9 Pond inflow (drain) sec. 16. Enter

at "Beaver Valley Farm"         0900

BIO Boulder and Weld County ditch. At
Highway 287                   0940 5

Bll Pump diversion, gravel operation, 
sec. 10. Where high tension 
wire crosses    -            -   -

B12 Gravel operation drain, sec. 11.
Located 300' above Bll, opposite
bank                       1043 5

B13 Pond inflow, sec. 11. Located on 
line between two "clump" cotton- 
woods on opposite banks. Two 
branches               -    ---   1105 8

B14 Gravel operation drain, sec. 11.
At southeast corner of gravel
operation                    1140 4 

B15 Boulder Creek at Kenosha Road      1245 9 
B16 Pond overflow pipe, sec. 11     --   - 
B16a                     

B17 Unnamed ditch, sec. 1. At 2'
Parshall 600' northeast of left
bank high tension tower. Creek
flow going north just above
flume      -         __---_------ --_

B18 Irrigation waste, sec. 1  --      --

B19 Slue inflow, sec. 1. At 6' concrete
culvert                     1345 10

B20 Gravel operation drain, sec. 1       1405 9
B21 Pond inflow, sec. 1             1410 10 

Net inflow of Coal Creek, C9, CIO, 
and Cll                   

B22 Pond inflow, sec. 36             0930 10

23.1

10.5

11.3

0

0.20

2.40

.01

.26

.34

.11

.02 

.39 

.26

5.27 
.67

21.5

+5.83

.07

.50

+ .71

417



TABLE 13.  RESULTS OF GAIN AND LOSS STUDY Continued

"Map 
number 
(£rom 
fig. 3)

Location

April 14, 1978

Time
in 

hours

Water 
tem­ 
pera­ 
ture

Spe- 
cific- 
conduc-
tance

((jmhos/cm
at 25°C)

Discharge in cubic feet per second

Main 
stream

Tribu­ 
tary 
inflow

Gain(+) 
Diver- or 
sions loss(-)

Boulder Creek Continued

B23 Gooding, Dailey,' and Plumb ditch.
At 6' Parshall                1000 

B24 Boulder Creek below Gooding,
Dailey, and Plumb ditch            10 

B25 Pump diversion, gravel operation,
sec. 31                

B26 Pump inflow, sec. 31. At north
end of gravel pit operation------

B27 Waste from Gooding, Dailey, and
Plumb ditch, sec. 30           1115 10 

B28 Pond inflow, sec. 30                  

B29 "Idaho Creek" ditch. At 8'
Parshall                        - 

B30 Pond inflow, sec. 29                   
B31 Irrigation waste, sec. 20         1245    
B31a                       
B31b                        

B32 Slue inflow, sec. 17 (south)      1400
B33 Slue inflow, sec. 17 (north)      1500   
B34 Irrigation waste, sec. 9          -   
B35 Boulder Creek at mouth           1345   

Coal Creek

Cl Coal Creek at Baseline Road       0825  - 
C2 Lafayette Sewage Plant inflow      0915    
C3 Cottonwood Extention ditch. At

4' Parshall                  0945 
C5 Waste from Cottonwood Extention

ditch, sec. 19                1005   

C6 Coal Creek at Erie              1045 
C7 Waste from Lower Boulder ditch,

sec. 18                     1105 
C8 Erie Sewage Lagoon inflow,

sec. 18. Estimate             1115   

C9 Coal Creek at Kenosha Road        1145    
CIO Waste from Boulder and Weld

County ditch, sec. 12          1245    
Cll Pump diversion, sec. 1        --    - ---

Saint Vrain Creek

51 St. Vrain Creek 2 mi upstream 
from Boulder Creek. Below 
slue inflow right bank          -  -   

52 St. Vrain Creek upstream from
Boulder Creek confluence-        -

21.5

.32

.11

.07 

.09

39

1.30
1.10

2.43

3.94

.04

1.33

+9.59

   +10.91

+ .04

-1.5

418



TABLE 13.--RESULTS OF GAIN AND LOSS STUDY Continued

Map
number 
(from 
fig. 3)

Location
Time
in 

hours

July 19, 1978

Water 
tem­ 
pera­ 
ture

Spe- 
cific- 
conduc-
tance

((Jmhos/cm
at 25°C)

Discharge in cubic feet per second

Main 
stream

Tribu­ 
tary 

inflow

Gain(+) 
Diver- or 
sions loss(-)

Boulder Creek Continued

Bl Boulder Creek at 75th street       0830 19.5 
Bla Storm drain in left bank abutment---  -  - 
B2 Irrigation waste, sec. 13. Creek

at road south of new subdivision  0925 18 
B3 Seep inflow, sec. 18. At northwest

corner of gravel operation-  -   --- 22

B4 Liggett ditch. At 8' Parshall.
Two turn outs B4a and B4b
between gage and highway        1145 22.5 

B4a                              
B4b                              
B5 Pond inflow, sec. 17. At end of

culvert under road  --- -------- 0950  -

B6 Dry Creek at mouth              1005 22 
B7 Lower Boulder ditch. At 12'

Parshall                    1245 23 
B8 Boulder Creek at 95th street       1320 23 
B9 Pond inflow (drain) sec. 16. Enter

at "Beaver Valley Farm"         0710 7

BIO Boulder and Weld County ditch. . At
Highway 287                  0745 8

Bll Pump diversion, gravel operation, 
sec. 10. Where high tension 
wire crosses-    ----   -   ------x   0820

B12 Gravel operation drain, sec. 11.
Located 300' above Bll, opposite
bank------     -------   --    ---     ---

B13 Pond inflow, sec. 11. Located on 
line between two "clump" cotton- 
woods on opposite banks. Two 
branches                     0840 8

B14 Gravel operation drain, sec. 11.
At southeast corner of gravel
operation                    0910 8 

B15 Boulder Creek at Kenosha Road      1000 12 
B16 Pond overflow pipe, sec. 11        1045    
Bl6a                             

B17 Unnamed ditch, sec. 1. At 2*
Parshall 600' northeast of left
bank high tension tower. Creek
flow going north just above
flume                       1140 13 

B18 Irrigation waste, sec. 1            1100   

B19 Slue inflow, sec. 1. At 6' concrete
culvert                      1110 10 

B20 Gravel operation drain, sec. 1    1230 10 
B21 Pond inflow, sec. 1             1250 19 

Net inflow of Coal Creek, C9, CIO,
and Cll                     

B22 Pond inflow, sec. 36             1620

280 269

120

400

260

800

270
270 57.2

44.4

.05

1.21

6.96

0 
.05

0

2.57

.08

.74

.24

.05 

.22 

.71

1.47

33.1

170
   -19.54

15.7

.60

+2.44

3.25

419



TABLE 13. RESULTS OF GAIN AND LOSS STUDY Continued

Map
number 
(from 
fig. 3)

Location

July 19. 1978

Time
in 

hours

Water 
tem­ 
pera­ 
ture

Spe- 
cific- 
conduc-
tance

((jmhos/cm
at 25°C)

Discharge in cubic feet per second

Main 
stream

Tribu­ 
tary 
inflow

Gain(+) 
Diver- or 
sions loss(-)

Boulder Creek Continued

B23 Gooding, Dailey, and Plumb ditch.
At 6' Parshall                1650 

B24 Boulder Creek below Gooding,
Dailey, and Plumb ditch         1735       

B25 Pump diversion, gravel operation,
sec. 31                

B26 Pump inflow, sec. 31. At north
end of gravel pit operation   - ---    

B27 Waste from Gooding, Dailey, and
Plumb ditch, sec. 30           1520 

B28 Pond inflow, sec. 30                   --.-

B29 "Idaho Creek" ditch. At 8'
Parshall                     1440

B30 Pond inflow, sec. 29                      
B31 Irrigation waste, sec. 20          --- -    - 
B31a                              1550 
B31b                             

B32 Slue inflow, sec. 17 (south)      1230
B33 Slue inflow, sec. 17 (north)              
B34 Irrigation waste, sec. 9        -  ---   -
B35 Boulder Creek at mouth           1525    1,050

Coal Creek Continued

Cl Coal Creek at Baseline Road       0800       
C2 Lafayette Sewage Plant inflow      0810    
C3 Cottonwood Extention ditch. At

4 1 Parshall                  0920 
C5 Waste from Cottonwood Extention

ditch, sec. 19                        

C6 Coal Creek at Erie              1040    --- 
C7 Waste from Lower Boulder ditch,

sec. 18                     1105 
C8 Erie Sewage Lagoon inflow,

sec. 18. Estimate         ---  --- -  ---

C9 Coal Creek at Kenosha Road        1230       
CIO Waste from Boulder and Weld

County ditch, sec. 12          1325       
Cll Pump diversion, sec. 1             - -  -  -  

Saint Vrain Creek Continued

51 . St. Vrain Creek 2 mi upstream 
from Boulder Creek. Below 
slue inflow right bank         -  -

52 St. Vrain Creek upstream from
Boulder Creek confluence        - ---   

15.2

43.3

0

14.9

33

23.3

6.16 +3.26

1.81
.82

.43

1.87 -.33

7.43

4.65 

.04

16.8

+ .87

420



TABLE 13. RESULTS OF GAIN AND LOSS STUDY Continued

Map 
number 
(from 
fig- 3)

Location
Time
in 

hours

November 15, 1978

Water 
tem­ 
pera­ 
ture

Spe- 
cific- 
conduc-
tance

(|J mhos/cm
at 25°C)

Discharge in cubic feet per second

Main 
stream

Tribu­ 
tary 

inflow

Gain(+) 
Diver- or 
siotis loss(-)

Boulder Creek Continued

Bl Boulder Creek at 75th street      0830 11.5 
Bla Storm drain in left bank abutment   0905 
B2 Irrigation waste, sec. 13. Creek

at road south of new subdivision  0910    
B3 Seep inflow, sec. 18. At northwest

corner of gravel operation      0935 2

B4 Liggett ditch. At 8' Parshall.
Two turn outs B4a and B4b
between gage and highway     - 1100 

B4a                              
B4b                              
B5 Pond inflow, sec. 17. At end of

culvert under road  -    -   ----- --- ---

B6 Dry Creek at mouth               1030 3 
B7 Lower Boulder ditch. At 12'

Parshall                     1115 
B8 Boulder Creek at 95th street      1130 7 
B9 Pond inflow (drain) sec. 16. Enter

at "Beaver Valley Farm"         0945   

BIO Boulder and Weld County ditch. At
Highway 287                   1010

Bll Pump diversion, gravel operation, 
sec. 10. Where high tension 
wire crosses---       ----   _   -  1020

B12 Gravel operation drain, sec. 11.
Located 300' above Bll, opposite
bank                        1030

B13 Pond inflow, sec. 11. Located on 
line between two "clump" cotton- 
woods on opposite banks. Two 
branches                    1040 3

B14 Gravel operation drain, sec. 11.
At southeast corner of gravel
operation           -            -  6 

B15 Boulder Creek at Kenosha Road      1130 6 
B16 Pond overflow pipe, sec. 11       1330    
Bl6a                                 5

B17 Unnamed ditch, sec. 1. At 2'
Parshall 600' northeast of left
bank high tension tower. Creek
flow going north just above
flume-                       1320 

B18 Irrigation waste, sec. 1           -      

B19 Slue inflow, sec. 1. At 6' concrete
culvert                     1310 5

B20' Gravel operation drain, sec. 1    1410 4.5
B21 Pond inflow, sec. 1                  4.5 

Net inflow of Coal Creek, C9, CIO, 
and Cll                    

B22 Pond inflow, sec. 36                  

500

800

33

.44

43.3

2.14

.04

+7.26

.02

.54

.10
41.5 -2.46

.64

.51 

.17 

.17

3.4 
1.18

421



TABLE 13. RESULTS OF GAIN AND LOSS STUDY Continued

November 15, 1978

Map
number 
(from 
fig. 3)

Location
Time
in 

hours

Water 
tem­ 
pera­ 
ture

Spe­ 
cif ic- 
conduc-
tance

((jmhos/cm
at 25°C)

Discharge in cubic feet per second

Main 
stream

Tribu­ 
tary 

inflow

Gain(+) 
Diver- or 
sions loss(-)

Boulder Creek Continued

B23 Gooding, Dailey, and Plumb ditch.
At 6' Parshall             

B24 Boulder Creek below Gooding,
Dailey, and Plumb ditch       .- 1400       

B25 Pump diversion, gravel operation,
sec. 31              

B26 Pump inflow, sec. 31. At north
end of gravel pit operation      -    

B27 Waste from Gooding, Dailey, and
Plumb ditch, sec. 30           1215 

B28 Pond inflow, sec. 30                     

B29 "Idaho Creek" ditch. At 8'
Parshall                            

B30 Pond inflow, sec. 29                     
B31 Irrigation waste, sec. 20         1135       
B3la                     
B31b                              1120

B32 Slue inflow, sec. 17 (south)       1030
B33 Slue inflow, sec. 17 (north)         
B34 Irrigation waste, sec. 9--    --   -       
B35 Boulder Creek at mouth           1530 8 480

Coal Creek Continued

Cl Coal Creek at Baseline Road       0900 2    
C2 Lafayette Sewage Plant inflow      0930     - 
C3 Cottonwood Extention ditch. At

4' Parshall                  0955 3 
C5 Waste from Cottonwood Extention

ditch, sec. 19                  -      

C6 Coal Creek at Erie              1055 5    
C7 Waste from Lower Boulder ditch,

sec. 18                             
C8 Erie Sewage Lagoon inflow,

sec. 18. Estimate     --       -   

C9 Coal Creek at Kenosha Road        1200 5    
CIO Waste from Boulder and Weld

County ditch, sec. 12          1240       
Cll Pump diversion, sec. 1     -     ---- -  -    

Saint Vrain Creek Continued

51 St. Vrain Creek 2 mi upstream 
from Boulder Creek. Below 
slue inflow right bank     -    --- -  10 1,450

52 St. Vrain Creek upstream from
Boulder Creek confluence        1400 10 1,500

0

58.1       +11.81 

0

0 

.48

.11 

.77 

.19

49.9

1.85

2.64

3.02

.04

.38

43.7

42.8

-9.75

1.07

-.14

+3.4

422



106°07'30" R. 69 W. R. 68 W. 106°00'

40°07'30" -

4CTOO'

4 KILOMETERS

Figure 3.--Locations of streamflow measuring 
sites for gain and loss study.

423



N
J

H
- 

0
0 re *^ i i en O n
 

o> ft H
- 

O p to
 

re o
 

o Q> a
 

o

S
u

rv
ey

S
ix

th
 P

ri
n
ci

p
a
l 

M
e

ri
d

ia
n

 

Q
u
a
d
ra

n
t 

^
 
/_

N
S

o
u

th
w

e
st

 
T

o
w

n
sh

ip

R
an

ge

S
e
ct

io
n

, 
9

*
^

_>
^ 

to
"
 

h-
i 

Q
u
a
rt

e
r 

S
e
ct

io
n
 

^ 
^_

^
S

o
u
th

w
e
st

 

Q
u

a
rt

e
r-

Q
u

a
rt

e
r 

S
e
ct

io
n
 

._
.

S
o

u
th

w
e

st
 

Q
u
a
rt

e
r -

Q
u
a
rt

e
r-

Q
u
a
rt

e
r 

S
e
ct

io
n

N
o

rt
h

w
es

t

T
O

W
N

SH
IP



A quadrant is subdivided in the north-south direction every 6 mi by 
townships and is subdivided in the east-west direction every 6 mi by ranges 
(fig. 4B) . The first numeral of the well location designates the township and 
the second numeral designates the range.

The 36-square-mile area described by the township and range designation 
is subdivided into 1-square-mile areas called sections. The sections are 
numbered sequentially in the manner shown in figure 4B. The third number of 
the well location designates the section.

The section, which contains 640 acres, is subdivided into quarter 
sections. The 160-acre area is designated by the first letter following the 
section: A indicates the northeast quarter, B the northwest, C the southwest, 
and D the southeast. The quarter section is subdivided into quarter-quarter 
sections. The 40-acre area is designated in the same manner by the second 
letter following the section. The quarter-quarter section is subdivided into 
quarter-quarter-quarter sections. The 10-acre area is designated in the same 
manner by the third letter following the section.

If more than one well is located within the 10-acre tract, the wells are 
numbered sequentially in the order in which they were originally inventoried. 
If this number is necessary, it will follow the three-letter designation.
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