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Burns & MCDonnell 
ENGINEERS - ARCHITECTS - CONSULTANTS 

December 16, 1986 

Department of the Army 
Kansas City District, Corps of Engineers 
700 Federal Building 
Kansas City MO 64106-2896 

Attention: Mr. Philip L. Rotert 
Chief, Planning Division 

Contract DACW41-86-D-0024 
Delivery Order No.4, Task 2 
Kansas River Flood Plain 
Sand and Gravel Investigations 
B&McD Project 85-809-4-004-01 

Gentlemen: 

We present herewith a Report on Kansas River Flood Plain Sand and Gravel 
Investigations in accordance with our Contract Delivery Order No. 4 dated 
May 30, 1986. The report includes engineering investigations of sand and 
gravel quality and quantity in four reaches of the lower Kansas River 
Valley between Lawrence, Kansas and Kansas City, Kansas. 

We wish to thank the staff of Environmental ·Resources Branch Planning 
Division for their assistance provided during the course of this study. 
We remain ready to discuss the details of the report at your convenience. 
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INTRODUCTION 

PURPOSE 

The purpose of this report is to determine the general quality and quantity of 

sand and depth of overburden associated with alluvial sand deposits in the lower 

Kansas River floodplain in four river reaches including the Turner-Bonner 

Springs reach, the Bonner Springs-DeSoto reach, the DeSoto-Eudora reach and the 

Eudora-Lawrence reach. This report is prepared for use in the development of a 

regulatory plan for commercial sand and gravel dredging in the Kansas River by 

the Department of the Army, Kansas City District, Corps of Engineers. 

SCOPE 

This report includes: 

o Collection of data from soil borings and well drilling logs. 

o Information from sand dredgers and sand pit operators concerning suitable 

sand materials. 

o Logging, analysis and plotting of data by computer. 

o Interpretation of data for the purpose of determining suitable sands for 

commercial sand pit operations •• 

o Determination of the general quality and quantity of alluvial sand 

deposits and depth of overburden in four floodplain reaches of the Kansas 

River Valley. 

o Evaluation of 

commercial sand 

materials. 

USKIN.SDS 
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SUMMARY 

Channel degradation has occurred in the lower reaches of the Kansas River in 

recent years which is believed attributable to commercial sand and dredging 

operations. The U.S. Army Corps of Engineers has concluded that a regulatory 

plan should be developed to use as a guide for processing future dredging 

permits. This report will be used in conjunction with the regulatory plan to 

identify and quantify suitable sands in off-channel areas between Lawrence, 

Kansas and Kansas City, Kansas for possible future sand pit operations. 

RIVER REACHES 

Four river reaches in the lower Kansas River Valley are investigated to locate 

suitable sands for possible future sand pit operations. These river reaches 

include the Turner-Bonner Springs reach, the Bonner Springs-DeSoto reach, the 

DeSoto-Eudora reach and the Eudora-Lawrence reach. 

The geology of these four river reaches is largely influenced by glacial 

activity with the floodplain established by material erosion and deposition 

during the Pleistocene Age. The valley floodplain is underlain by Pennsylvania 

Age bedrock primarily of limestone and shale seams. The floodplain alluvium 

generally consists of upper layers of fine silts and clays, intermediate layers 

of fine sands and lower layers of coarse sands. 

SUITABLE MATERIALS 

Suitable materials for commercial sand pit operations are determined basically 

by the demand for the material (which establishes the market price) and the cost 

USKSUM.SDS S-1 



of providing the material to buyers. Factors which influence suitability 

include the amount of overburden (silts and clays) which must be removed and the 

availability of underlying fine and coarse sands. Coarse sands are in high 

demand for use in concrete and asphalt while fine sands have less demand and may 

be used as mason sand (or other miscellaneous uses) or as a blend with a coarse 

sand for use in concrete and asphalt. 

Alluvial materials in the four river reaches are classified as overburden, fine 

(SI) sand and coarse (S2) sand to assist in·locating and quantifying materials 

for potential off-channel sand pit operations. Overburden is defined as silts, 

clays, silty clays or clayey sands; S1 sand is defined as fine to medium 

sands; and, S2 sand is defined as fine or medium to coarse sands, gravels or 

sandy gravels. 

DATA COLLECTION AND ANALYSIS 

Subsurface information in the four river reaches is available from several 

governmental agencies, municipalities, industries and private individuals. 

Information from driller's logs and sieve analyses is entered into aD-Base 

computer program in the form of 282 data points for data processing. A 

computergraphics program is used to develop material thickness (isopach) maps 

for overburden, S1 sands and S2 sands in each river reach. Manual calculations 

and interpretations of available data are used to determine the quantities of 

sand materials. 

USKSUM.SDS S-2 
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POTENTIAL AREAS FOR SAND PIT OPERATION 

Areas which are determined to have high, intermediate and low probabilities for 

future use as commercial sand pit operations are shown on sand pit suitability 

maps for each reach. The criteria for establishing the high, intermediate and 

low probability areas is based on information from sand dredgers and sand pit 

operators and is subject to future changes in economic and regulatory 

conditions. Based on current conditions, the criteria for various probability 

areas is as follows: 

o High Probability Area: Overburden thickness is less than 10% of total 

alluvial thickness and more than 30 feet of S2 sands exist. 

a Intermediate Probability Area: Overburden thickness is 10 to 25% of 

total alluvial thickness and 15 to 30 feet of S2 sands exist. 

o Low Probability Area: Overburden thickness is greater than 25% of total 

alluvial thickness or less than 15 feet of S2 sands exist. 

Low probability areas are considered unfavorable for commercial sand pit 

operations based on available data and are not believed to have 

significant potential for development under present economic and 

regulatory conditions. 

ESTIMATED SAND QUANTITIES BY REACH 

The estimated quantities of available S1 and S2 sands in high and intermediate 

probability areas by river reach are as follows: 

USKSUM.SDS S-3 



River Reach: 

S1 Sand 
S2 Sand 

Total: 

River Reach: 

S1 Sand 
S2 Sand 

Total: 

Intermediate Probability Sands (millions of tons) 

Turner - Bonner Springs DeSoto -
Bonner Sl2rin~s - DeSoto Eudora 

24 61 120 
61 ~ 120 

85 119 240 

High Probability Sands (millions of tons) 

Turner - Bonner Springs DeSoto -
Bonner SErings - DeSoto Eudora 

2 10 1 
10 ~ 2 

12 29 3 

Eudora -
Lawrence 

101 
180 

281 

Eudora -
Lawrence 

7 
30 

37 

Combined Intermediate and High Probability Sands (millions of tons) 

Turner - Bonner Springs DeSoto - Eudora -
River Reach: Bonner Springs - DeSoto Eudora Lawrence 

S1 Sand 26 71 121 108 
S2 Sand 71 77 122 210 

Total: 97 148 243 318 

The estimated quantities of sand are based on a dry density of 90 pounds per 

cubic foot and do not account for varying amounts of unusable materials which 

may occur within the sand deposits. Areas which are not available for potential 

sand pit development because of existing land use are not included in the 

estimated quantities. 

* * * * * 
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PART I 

DATA COLLECTION AND ANALYSIS 

A. GENERAL 

This report section includes a discussion of data collection and analysis 

procedures used to determine the general quality and quantity of sand in 

four reaches of the Kansas River floodplain between Lawrence, Kansas and 

Kansas City, Kansas as shown in Figure I-1. These river valley segments 

include the Turner-Bonner Springs reach, the Bonner Springs-DeSoto reach, 

the DeSoto-Eudora reach and the Eudora-Lawrence reach. The subsurface 

information collected for this investigation includes elevation and 

thickness information of two general sand units, one predominantly fine and 

one predominantly coarse, as shown in Figure I-2. 

B. DATA COLLECTION 

Information on subsurface materials for this study is from several sources 

including federal, state, and county agencies, industries and individuals. 

Phone calls, site visits, and written correspondence were used to obtain 

information. The information includes driller's logs of water wells, logs 

of test holes, laboratory tests of soil samples, pertinent information from 

published reports, and personal communications from indiviauals (refer to 

Appendices A and B). Several logs (refer to Appendix C) have information on 

sand size gradations or sieve analyses which are of particular value in 

determining the quality of sand. Key information is categorized either by 

river reach or all river reaches. 

USKRSD.SDS I-1 
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1 • TURNER-BONNER SPRINGS REACH 

General land features of the Turner-Bonner Springs river reach are shown 

in Figure I-3. Much of the reach contains commercial/industrial 

development which is considered to be unavailable for sand pit 

operations in this study. Study information for this reach includes: 

o Driller's logs for water wells installed for Water District No. 1 

of Johnson County, Kansas. 

o Driller's log for one water well installed for Builders Sand 

Company. 

o Driller's logs for test holes drilled for the 

of Transportation for the State Highway 

Bridge) • 

Kansas Department 

132 bridge (Turner 

o Profile developed by the U.S. Army Corps of Engineers from a bank 

stabilization study of the Kansas River. 

o Subsurface profiles from the Kansas Department of Transportation 

for the State Highway 7 bridge at Bonner Springs. 

o Subsurface profiles from the Kansas Department of Transportation 

for the Interstate 435 bridge. 

USKRSD.SDS I-2 
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2. BONNER SPRINGS-DeSOTO REACH 

General land features of the Bonner Springs-DeSoto river reach are shown 

on Figure I-4. The Olathe well field area in this reach is considered 

to be unavailable for sand pit operations in this study. Study 

information for this reach includes: 

o Supsurface profiles from the Johnson County 

Department for the river bridge at DeSoto, Kansas. 

Engineering 

o A driller's log for one water well installed for the Lone Star 

Cement Company of Bonner Springs, Kansas. 

o Driller's logs from the U.S. Corps of Engineers from a bank 

stabilization study of the Kansas River. 

o Driller's logs of test holes drilled for the City of Bonner 

Springs, Kansas to assist in locating city water wells. 

o Driller's logs of two test holes drilled for Builders Sand 

Company. 

o Subsurface profiles from the Kansas Department of Transportation 

for the State Highway 7 bridge at Bonner Springs, Kansas. 

USKRSD.SDS I-3 
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3. DeSOTO-EUDORA REACH 

General land features of the DeSoto-Eudora river reach are shown on 

Figure 1-5. Study information obtained for this reach includes: 

USKRSD.SDS 

o Information from a geologic profile developed by the U.S. Corps 

of Engineers for a bank stabilization study of the Kansas River. 

o Driller's logs for test holes drilled for the City of DeSoto, 

Kansas to assist in locating city water wells. 

o Driller's logs for water wells installed for the Sunflower Army 

Ammunition Plant near DeSoto, Kansas. 

o 

o 

Information from drillers' logs of water wells and test holes 

published in Kansas Geological Survey'Bulletin No. 203,Geology 

and Groundwater Resources of Johnson County, Northeastern 

Kansas, 1971. 

Subsurface profiles from the Douglas County Engineering 

Department for the river bridge at Eudora, Kansas. 

o Subsurface profiles from the Johnson County 

Department for the river bridge at DeSoto, Kansas. 

Engineering 

1-4 
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4. EUDORA-LAWRENCE REACH 

General land features of the Eudora-Lawrence river reach are shown on 

Figure 1-6. Several areas of commercial/industrial development near the 

City of Lawrence are considered to be unavailable for sand pit 

operations in this study. Study information for this reach includes: 

o Subsurface profiles from the Douglas County Kansas Engineering 

Department for the bridge at Eudora, Kansas. 

o Driller's 

Department 

bridges. 

logs 

for 

from the Douglas County 

the Vermont Street and 

Kansas Engineering 

Massachusetts Street 

o Drillers' logs for 29 test holes drilled to assist in locating 

water wells for Farm Chemicals Cooperative Association. 

5. ALL RIVER REACHES 

The following information is used in the investigation of all four river 

reaches: 

USKRSD.SDS 

o Subsurface profiles, driller's logs of water wells and test hole 

logs from Kansas Geological Survey Bulletin 130, Geology and 

Groundwater Resources of the Kansas River Valley, 1958. 
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Geological Survey Bulletin 206, Groundwater in the Kansas River 

Valley, Junction City ~ Kansas City, Kansas, 1974. 
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o Driller's logs published in Kansas Geological Survey Bulletin ll, 
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o Driller's logs of water wells reported to the Kansas Department 

of Health and Environment since 1975. 

C. COMPUTER ANALYSIS 

Using available information, well and test hole data is entered into a 

D-Base computer program as a data point for processing. A total of 282 data 

points are used for the four river reaches. This information is organized 

with the D-Base computer program and processed with a Golden Graphics 

Computer Program. With the aid of the computer, 12 material thickness 

(isopach) maps are constructed which delineate overburden thickness, the 

upper fine sand thickness and the lower coarse sand thickness for each river 

reach. 

Subsurface information is evaluated to delineate three general layers of 

alluvial material and the elevation of the bedrock surface throughout the 

floodplain. The three alluvial layers, evaluated by computer, consist of an 

upper layer of overburden material (cJay and silts), an underlying layer of 

predominantly fine sands, and a lower layer of predominantly coarse sands. 
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Information entered into the D-Base computer file for each data point (test 

hole or well) includes location, surface elevation, depth to bedrock, depth 

to the top of the fine sand layer and depth to top of the coarse sand layer. 

Overburden and sand layer thicknesses and elevations are calculated by the 

program and a D-Base data field is generated. This information is read into 

the Golden Graphics program which plots data point locations, layer 

thicknesses and contours on a map. The river, county lines, and valley 

walls are superimposed on the map using the Plot program included in the 

Golden Graphics package. 

The Golden Graphics computer program contours the data into material 

thickness (isopach) maps. To aid in this work, 28 points of zero alluvial 

thickness are entered into the program and added to the 282 existing data 

points to define the floodplain boundaries for contouring purposes. Several 

of these points are added to each of the four river reaches (refer to 

Appendix D, Hi" Data points) to generally represent an alluvial thickness of 

0.0 feet at the edges of the valley walls. 

Because interpretation of the plots is necessary, the computer-generated 

contours are modified manually to more realistically represent the 

subsurface conditions. Such interpretation is necessary because the data 

points tend to occur in clusters which the computer treats as isolated 

entities. In general, the computer will close contours around the clusters, 

so these contours are extended manually between the clusters and are redrawn 

at the valley wall boundaries where the computer-generated contours extend 

beyond the valley walls. These adjustments assume: 
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o Typical subsurface conditions in an area. 

o Thicker deposits of coarse sand tend to be coincident with bedrock 

channels. 

o Conditions do not change drastically between widely spaced data 

points (for ease of contouring and quantity estimation and lack of 

detailed subsurface data). 

D. CONCLUSIONS 

Subsurface information in the four river reaches is available from several 

governmental agencies, municipalities, industries and private individuals. 

Available information from driller's logs and sieve analyses is entered into 

a D-Base computer program as 282 data points for data processing. The data 

points are used in a computergraphics program to develop material thickness 

(isopach) maps for each river reach. 

* * * * * 
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A. GENERAL 

PART II 

ALLUVIAL SAND DEPOSITS 

This report section includes discussions of the geology of the lower Kansas 

River Valley, subsurface material characterization and quantification, 

specific river reach geology, sand pit suitability and estimated sand 

quantities. Suitable sand is defined for commercial sand pit operations and 

overburden and fine and coarse sands are identified in four river reaches. 

B. GEOLOGY 

1. GEOLOGIC SETTING 

The course of the Kansas River is the result of Kansan glaciation which 

generally marks the southern limits of the glacial advance. The Kansas 

River Basin landscape is basically a product of material erosion and 

deposition during Pleistocene Age time which has evolved by "pulses" of 

accelerated erosion and sedimentation during each of the glacial ages of 

the Pleistocene. The underlying Pennsylvanian Age bedrock occurs as 

uniformly alternating sequences of shale, limestone, sandstone and coal 

termed "cyclothems". Limestone and shale seams are the predominant 

bedrock units. An ancient bedrock channel is believed to exist 

throughout the 'length of the river in the study area which meanders 

between the valley walls. 
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In the Kansas River alluvium, fine material in the form of silts and 

clays is generally concentrated near the ground surface with fine sands 

located in intermediate layers and coarse sands and gravels located near 

the bedrock surface. The coarser material is deposited glacial outwash 

from the Pleistocene Age at a time of high river discharge and available 

coarse material from glaciers. The coarser sands tend to be thickest 

where a bedrock channel occurs. The finer sands, silts and clays 

currently being deposited are products of the nearby, steeply sloping 

disected till plains. 

The term "valley" as used in this report includes the area that lies 

between the bedrock bluffs which are generally exposed on both sides of 

the river. The valley contains not only the river, but also the 

floodplain, terraces, agricultural land, highways, railroads and 

portions of several cities. The narrowest point of the valley between 

Kansas City and Lawrence is near Turner, Kansas at River Mile 10.5 where 

the valley is about 0.9-mile wide. The valley is the widest at 3.5 

miles near the City of Topeka, Kansas which is outside the study area. 

The term "river channel" as used in this report includes the area 

between river banks which was cut into the floodplain by the present 

stream. The floodplain channel is continuously changing its width, 

depth and location. The term "bedrock channel" as used in this report 

is the old riverbed which was cut into the bedrock valley floor by the 

glacier and river in the distant past. 
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2. ALLUVIAL OCCURRENCE AND DEPOSITION 

Beginning in the early Pleistocene Age, stream valleys in the central 

United States began downcutting within valleys. Periods of deposition 

were followed by renewed erosion which partially removed the earlier 

deposits. Since each erosion cycle cut deeper than the preceeding one, 

the remnants of older deposition usually occur at higher elevations than 

the newer. This phenomenon is the cause for some of the abrupt lateral 

and vertical variability in the alluvium and for an irregular coarsening 

of the downward pattern in the sands. 

Such erosional remnants are termed "terraces" since they are normally 

separated from adjacent valley land by a prominent scarp. Five terrace 

levels are generally recognized in the Kansas River Valley. Terraces 

generally have flat upper surfaces and are the remnants of former 

floodplains. Aerial photographs reveal meander scars both in the older 

surfaces and in the modern floodplain. 

The major portion of the Kansas Valley in the Kansas City-Lawrence reach 

is composed of materials deposited as part of the modern flood plain. 

The modern floodplain can be distinguished on aerial photographs from 

the terraces by the nature of the meander scars. The scars are 

generally parallel or subparallel to, and upstream of, the present river 

bends which indicates the present river meanders are moving downstream 

in a systematic fashion. 
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Suspended sediment in the Kansas River is primarily of silt and 

clay-sized particles. The "modern" river is depositing mostly fine 

sands, silts, and clays on the inside meander bends although some coarse 

sand and gravel bars may be deposited in high water periods. Some 

coarsening of sediment has occurred after upstream reservoir 

construction, but not to any significant degree. 

The age of the modern floodplain is unknown. The floodplain is modern 

only in the sense that it is the latest of all the depositional levels 

within the Kansas River Valley. The fact that erosion during the 

present cycle has not completely removed all the older terrace levels 

indicates that either the present river regime is fairly young or that 

meander sweep within the Kansas River Valley has been a relatively slow 

process. 

The upper few feet of most floodplain soils associated with the Kansas 

River and its tributaries are derived from alluvium. The alluvium 

consists of water-laid deposits of silt, clay, sand and gravel as 

modified in the past by natural phenomena such as channel migration and 

flooding. Other soils in the study area include those formed from the 

weathering of local parent material and aeolian deposits transported to 

the area by wind. 

Soil associations of the valley are primarily 

classification in Johnson and Douglas Counties. 

sands tend to occur below surface layers of silty 
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These sands represent a lessening of river energy after the initial 

glacial melt. 

backwater and 

Clay and silt seams may be 

pond deposits. Channels 

present as the result of 

in the bedrock valley floor 

commonly represent areas of high-energy river downcutting (caused by a 

high volume flow of glacial meltwater) and, therefore, coarser sands and 

gravels, typical high-energy deposits, tend to occur in these areas. 

Coarser materials, however, are not restricted to bedrock channels and 

channel lag and splay deposits may occur anywhere within the alluvial 

sequence. 

C. MATERIAL CHARACTERIZATION AND QUANTIFICATION 

1. SUITABLE SAND MATERIALS 

In order to evaluate the quality, quantities, and distribution of 

alluvial sands in the four river reaches, several materials of interest 

to the commercial sand pit operator are defined. Three types of 

material are generally of critical importance as follows: 

USKRSD.SDS 

o Overburden material consisting primarily of silts and clays and 

very fine sand. 

o Fine sand relatively free of silt and clay. 

o Coarse sand free of silts and clays. 
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Overburden material is of particular interest because it is generally 

not marketable and removal of the overburden is an added expense. The 

coarse sand zone is of critical importance because coarser sand 

gradations are used for ready-mix concrete and asphalt which comprise 

more than 80 percent of the demand for sand. Some of the finer sands 

can be blended with coarser sands to produce an appropriate sand for 

ready-mix concrete or asphalt. Some finer sands can also be sold as 

mason sand and for other minor uses. The remainder of the finer sands 

are unsaleable materials. 

2. MATERIAL CLASSIFICATION 

In the Kansas River floodplain, silts and clay generally occur near the 

ground surface with underlying sands that grade from fine sands down to 

coarse sands near the bedrock surface. Although one or more of the 

three materials of interest (overburden, fine sand or coarse sand) may 

be absent, the alluvial sequence can generally be divided into these 

three material zones. There are, of course, areas where fine and coarse 

sand seams are interbedded throughout the alluvial sequence and other 

areas where the generalized three layer material pattern is not well 

defined. In these areas, overburden, fine sand and coarse sand 

thicknesses are determined based on the predominant materials indicated 

in available subsurface data. 

With consideration of commercial sand operator interests and available 

data, a classification scheme for subsurface materials is developed for 

the purposes of this report. The overburden zone (OB) is defined as 
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silts, clays, silty sands, or clayey sands. The fine sand zone (S1) is 

defined as predominantly fine-to-very fine sand, medium sand, or a 

mixture of very fine-to-medium sand. The coarse sand zone (S2) is 

defined as predominantly coarse sand, medium-to-coarse sand, gravel, 

sandy gravel, or a fine-to-coarse sand mixture. 

Several sieve analyses are evaluated by comparison with the American 

Society of Testing Materials (ASTM) standard specification for concrete 

aggregates (refer to ASTM C-33 Appendix C). Sands classified as S2 are 

determined to have enough coarse material and a minimal amount of fines 

so that, after sand processing and blending, a fine aggregate for 

concrete can be produced. 

Sieve analyses are used to distinguish S1 sands and S2 sands where 

driller's logs are ambiguous. For example, a log may indicate a 

fine-to~coarse sand and not clearly indicate the sand classification. 

Although over 200 sieve analyses are available within the study area, 

only a few are samples from subsurface layers where driller's log 

classifications are unclear. Most of the sieve analyses are from water 

well designs for samples from the lower stratas of coarse sand. In this 

case, driller's logs generally indicated these materials to be S2 sands 

and reference to sieve analyses are used for confirmation. 

Useful sieve analyses are from three areas, i.e., the Olathe, Kansas 

well field, the Sunflower Army Ammunition Plant well field near DeSoto, 

Kansas and several areas near Lawrence and Turner, Kansas from test 
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holes drilled by the Corps of Engineers. Only a few of the Corps of 

Engineers' test holes penetrate the entire thickness of the S1 and S2 

sand layers and most of the sieve analyses are, therefore, of limited 

value. Sieve analyses are available from a few other areas, but are 

generally from samples near the bottom 10 feet of a test hole which are 

S2 sands. 

Information used to determine sand classifications are contained in 

Appendix C. A graphic display of the ASTM C-33 standard for fine 

aggregates for concrete, examples of sieve data and graphics showing the 

general range of gradations encountered in test holes at the Olathe and 

Sunflower well fields. 

Because of certain complexities, individual sieve analysis cannot be 

directly compared to the ASTM C-33 standard to determine if the sample 

is an S1 sand or an S2 sand. These complexities include whether 

blending with other available materials will produce an acceptable 

product, the proportion of fines the pit operation equipment is capable 

of removing and whether or not the sample is representative of the large 

sand unit from which it is obtained (i.e., is sample from a small seam 

of S1 sand interbedded in a thick S2 sand unit). 

3. QUANTIFICATION METHODS 

Sand quantities are determined with the use of material thickness 

(isopach) maps and two estimating methods, i.e., average thickness 

computations and average contoured-area computations. Both methods 
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require the use of a planimeter to determine the area occupied by each 

type of sand. The area obtained (in square feet) is multiplied by the 

sand thickness (in feet) to obtain the sand volume (in cubic feet). A 

sand density of 90 pounds per cubic foot and a 2,000 pounds per ton 

conversion is used to obtain the final quantity of material (in tons). 

If an area is not a highly irregular form and the sand thickness varies 

regularly across the area, an average thickness estimation is made or 

the volume is approximated by comparison to a geometric form such as a 

prism or pyramid. If the area is an irregular form and contour lines 

are irregular rather than fairly straight, the method of average 

contoured-area computation is used. For this method, the area enclosed 

by the uppermost contour line is averaged with the area enclosed by the 

next lower contour line. This averaged area is multiplied by the 

contour interval to obtain an average sand thickness above the area 

enclosed by the lower of the two contour lines. This is repeated for 

all contours within a given area and the sand thicknesses are added 

together to obtain a total average sand thickness for the given area. 

Overburden materials and S1 and S2 sands are assumed to thin to a 

thickness of 0.0 feet at the valley edges and at river channel edges. 

Contour lines on the isopach maps are usually omitted in these areas for 

the sake of clarity. This is because changes in thickness cause contour 

line crowding at valley walls and because of channel cutting through 

overburden silts and clays. The existing river channel is, therefore, 

ignored in contouring the S1 and S2 sand thicknesses. 
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Estimates of sand quantities are made only for intermediate and high 

probability areas and do not include sand occurring in areas where there 

is a low probability of sand pit suitability. High, intermediate and 

low probability areas are defined subsequently in this report section 

under the topic "Sand Pit Suitability." 

Sand in areas which are believed to be unavailable for sand pit 

development because of existing land use (refer to Figures 1-3, 1-4 and 

1-6) are not included in the quantity estimates. Land use in these 

areas includes commercial/industrial development and municipal and water 

district well fields. The limits of these unavailable areas are from 

information provided by the Corps of Engineers and all of the existing 

developed areas may not be accounted for in each river reach. 

D. RIVER REACHES 

In the Kansas River floodplain between Lawrence and Kansas City, the 

thickness and characteristics of the alluvium vary although some general 

patterns are observable. The floodplain surface is relatively flat between 

the terraces and slopes gently toward the river and downstream. Because the 

floodplain surface is relatively flat, much of the change in alluvial 

thickness is related to relief of the bedrock surface and the presence of 

the river channel. Some changes in alluvial thickness are due to the 

presence of terraces, natural levees and other floodplain surface features. 

The bedrock surface rises sharply at the valley walls and in places ancient 

channels have been eroded into the bedrock floor. Some differential erosion 
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exists where the bedrock lithology changes, but generally the bedrock 

surface has little relief except where a major channel is eroded. 

Because of the meandering nature of the river and the drastic short-term and 

long-term changes in river discharge, the silts, clays, sands, and gravels 

are found in various configurations in all four of the river reaches. The 

alluvial materials in the floodplain change both laterally and vertically. 

1 • TURNER-BONNER SPRINGS REACH 

The Kansas River Valley is approximately one mile wide at the Turner 

bridge and about 1.2 miles wide at the Highway 7 bridge near Bonner 

Springs (refer to Figure I-3). The total alluvial thickness in the 

deeper part of the bedrock valley var~es from about 80 feet at the 

Turner bridge to approximately 55 to 60 feet at the Bonner Springs 

bridge. The deepest portion of the bedrock valley is apparently along 

the southern valley wall near the Turner bridge and along the northern 

valley wall near Bonner Springs. 

A geologic profile of a portion of this river reach is shown in 

Figure II-1. The alluvium occurs in the classic Kansas River pattern 

with fines concentrated "near the surface and coarser material at the 

base. 

Overburden thickness in this reach is as shown in Figure II-2. 

Overburden thickness ranges from 0 to 43 feet with some abrupt changes 

between adjacent test holes. 
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The occurrence and thickness of the S1 sands are shown in Figure II-3. 

Sand thickness ranges from 0 to 35.5 feet, but generally varies between 

10 to 20 feet. 

The occurrence and thickness of the S2 sands are shown in Figure II-4. 

Substantial sand amounts exist with thicknesses ranging from 8.5 to 52 

feet. In the vicinity of the Turner bridge and the well field of Water 

District No. of Johnson County, Kansas, sand thickness is commonly 

greater than 40 feet and tapers to about 25 feet at the southern end of 

the well field. Data is sparse between the well field and Bonner 

Springs, although two data points indicate the sand thickness may remain 

in the 20 to 30-foot range. Data in the Bonner Springs area indicate 

the sand thickness to be generally 15 to 35 feet. 

Sand quantities estimated for this reach are presented in Table II-1 at 

the end of this report section under the topic "Suitable Sand 

Quantities." The quantities generated are based on a relatively low 

data point density in the central portion of the reach. 

2. BONNER SPRINGS-DeSOTO REACH 

The Kansas River Valley is approximately 1.2 miles wide at both the 

Bonner Springs bridge and the DeSoto bridge and is relatively constant 

in width through the reach with a few locations having a width of 1.5 

miles (refer to Figure I-4). The total alluvial thickness indicated by 

test hole data varies between 47 and 69 feet. The deepest portions of 

the bedrock valley are apparently along the northern edge of the valley 
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wall near Bonner Springs and near the southern valley wall near DeSoto. 

The alluvial thickness over most of the remainder of the valley is 

approximately 55 feet. 

A geologic profile of a portion of this reach is shown in Figure 11-5. 

The alluvial sequence generally follows a coarsening downward pattern, 

although coarse sand is absent in some areas. 

Overburden thickness in this reach is shown in Figure 11-6. Overburden 

thickenss ranges from 0 to 43 feet and is usually 5 to 15 feet. 

The thickness of the S1 sands is shown in Figure 11-7. Sand thickness 

ranges from 0 to 45 feet and is generally between 10 to 35 feet. 

The thickness of the S2 sands is shown in Figure 11-8. Sand thickness 

ranges from 0 to 52 feet. In the vicinity of Bonner Springs in the 

northeast portion of the reach, sand thickness changes occur abruptly 

over fairly short distances. This abrupt thickness change also occurs 

in the vicinity of the Olathe well field in the south central portion of 

the reach. Sparce data between Bonner Springs and the Olathe well field 

indicate from 25 to 35 feet of S2 sand in several places between these 

two areas. 

Sand quantities estimated for this reach are presented in Table 11-1 at 

the end of this report section under the topic "Suitable Sand 
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Quantities." The quantities generated are based on a relatively low 

data point density in the east-central portion of the reach. 

3. DeSOTO-EUDORA REACH 

The Kansas River Valley is approximately 1.2 miles wide at the DeSoto 

bridge and gradually widens to about 1.8 miles at the Eudora bridge 

(refer to Figure 1-5). The total alluvial thickness varies between 45 

to 65 feet. Two shallow bedrock valleys on the north and south sides of 

the valley begin at a point west of DeSoto and slope gently to the east. 

The alluvial thickness between the two bedrock valleys to the west is 45 

to 50 feet. 

A geologic profile of a portion of the reach is 

The typical fine-to-coarse material sequence 

bottom of the alluvium. 

shown in Figure 11-9. 

exists from the top to 

Overburden thickness in this reach is shown in Figure 11-10. Overburden 

thickness varies from 0 to 39 feet and is generally between 10 to 25 

feet. 

The thickness of S1 sands is shown in Figure 11-11. Sand thickness 

ranges from 0 and 37 feet and is generally between 20 to 30 feet. 

The thickness of S2 sands is shown in Figure 11-12. Sand thickness 

ranges from 3.8 to 36 feet and is generally 10 to 30 feet. 
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Sand quantities estimated for this reach are presented in Table 11-1 

the end of this report section under the topic "suitable 

quantities." The quantities generated are based on a very low 

point density in the central portion of the reach. 

4. EUDORA-LAWRENCE REACH 

at 

sand 

data 

The Kansas River Valley is approximately 1.8 miles wide at the Eudora 

bridge and widens to about 2.8 miles at the Vermont Street and 

Massachusetts Street bridges at Lawrence (refer to Figure 1-6). The 

total alluvial thickness varies from 40 to 77 feet. The greatest 

alluvial thickness occurs in a bedrock channel that extends along the 

northeast valley wall at Lawrence, southeast to the south valley wall, 

and east along the south valley wall. Channel boundaries are 

indistinct, but the channel is believed to be 1/2 to 1 mile in width. 

A geologic profile of a portion of the reach is shown in Figure 11-13. 

A fine-to-coarse gradation occurs from top to bottom of the alluvium. 

Overburden thickness in this reach is shown in Figure 11-14. Overburden 

thickness varies from 0 to 48 feet and is generally 10 to 30 feet. 

The thickness of S1 sands is shown in Figure 11-15. Sand thickness 

ranges from 0 to 52 feet with no general thickness pattern. 

The thickness of S2 sands is shown in Figure 11-16. Sand thickness 

ranges from 0 to 62 feet and is generally 10 to 35 feet. 
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Sand quantities estimated for this reach are presented in Table II-1 at 

the end of this report section under the topic "suitable sand 

quan ti ties. ". 

E. SAND PIT SUITABILITY 

Information obtained from commercial sand dredgers and sand pit operators 

(refer to Appendix A) is the basis for determining the general suitability 

of areas within the four river reaches for commercial sand pit operations. 

Many factors influence the feasibility of such operations including: 

o Demand for sand-based products and marketable price of product. 

o Proximity of sand source to demand area. 

o Availability of other sand source alternatives (such as continuation 

of sand dredging from the Kansas River). 

o Thickness of nonsaleable overburden relative to thickness of saleable 

sand. 

o Quantity of saleable sand at site. 

o Potential for blending undesirable sands with desirable sands to 

produce a saleable product. 
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o Demand for certain sand gradations and occurrence of those gradations 

at the site. 

Desirable subsurface conditions for commercial sand pit operations are 

generally recognized by various operators to include: 

o Thin overburden thickness to minimize removal costs (no more than 10% 

overburden is currently desired). 

o Availability of substantial thickness of predominantly coarse sands. 

o Availability of fine sands for blending and miscellaneous uses. 

Using these guidelines (feasibility factors and desirable subsurface 

conditions) and the alluvial thickness maps, sand pit suitability maps for 

the four river reaches are prepared as shown in Figures II-17 through II-20. 

These maps reflect general suitability for sand pit operation in terms of 

high, intermediate and low probability based on current economic conditions. 

Should conditions change in the future, new maps can be developed according 

to new criteria with the alluvial thickness information generated in this 

investigation. 

Three probability categories are mapped on the sand pit suitability maps, 

i.e., high probability areas, intermediate probability areas and low 

probability areas. These probability categories are defined as follows: 
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o High Probability Areas: Includes areas having the most favorable 

subsurface conditions for commercial sand pit operation; overburden 

thickness is less than 10% of total alluvial thickness and more than 

30 feet of S2 sands exist. 

o Intermediate Probability Areas: Includes areas having marginal 

subsurface conditions for commercial sand pit operation; overburden 

thickness is 10 to 25% of total alluvial thickness and 15 to 30 feet 

of S2 sands exist. 

o Low Probability Areas: Includes areas having unfavorable subsurface 

conditions for commercial sand pit operation; overburden thickness is 

greater than 25% of total alluvial thickness or less than 15 feet of 

S2 sands exist. 

These probability definitions are based on discussions with various sand 

dredgers and 

Appendix A) 

conditions. 

sand pit operators in the Kansas River floodplain (refer to 

and are influenced by present economic and regulatory 

If such conditions change in the future, the probability 

criteria will also likely change. The information shown on the sand pit 

suitability maps presents only generalized indications of sand suitability 

and is not considered to be sufficiently detailed or adequate for selection 

of sites for future sand pit operations. This is because only limited 

available data is used in the analyses and more site-specific subsurface 

information is needed to properly evaluate development potential. 
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A proposed sand operation north of the Olathe well field in a low 

probability area of 'the Bonner Springs-DeSoto reach has been under 

consideration for several years. This operation reportedly will include 

both river sand dredging and sand pit mining and will have different 

economic payback than the operation of a sand pit alone. As a result, the 

feasibility of a combined river dredging and sand pit operation may not 

conform to the suitability criteria established in this investigation for a 

sand pit operation. 

The reliability of the sand pit suitability maps (and the alluvial thickness 

maps) is limited, to some extent, by the data available for use in this 

investigation. This impact is probably the greatest on the predominantly 

coarse S2 sands which are believed to contain the highest proportion of 

saleable sand pit material. 

In this study, the location and quantification of S2 sands is determined 

from drilling logs that were not specifically made for the purpose of 

evaluating saleable sand for potential sand pit operations. For example, 

the drilling logs were not made for logging sands according to ASTM's fine 

aggregate specification for concrete. Logs were made by many different 

drillers, obtained from many different sources and drilled for many 

different purposes. Relatively few useful sieve analyses are available to 

objectively compare and evaluate logs. Furthermore, many logs occur 

throughout the four river reaches in clusters, leaving some large areas 

without data points. As a result, some misinterpretation of available data 
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is possible and all location and quantification information developed in 

this report should be considered approximate and suitable only for general 

planning purposes. 

F. ESTIMATED SAND QUANTITIES 

The estimated quantities of S1 and S2 sand in the Kansas River floodplain by 

river reach and probability are shown in Table II-1. Sand quantities are 

estimated by amount present on the north and south sides of the Kansas River 

and generally account for the amount unavailable in each reach because of 

existing land use. The presence of houses, roads and other miscellaneous 

physical features which would preclude sand pit operations are not accounted 

for and would reduce the available sand quantities shown in the table. All 

quantities should be considered approximate because of the limited data 

available, but are believed to be reasonably accurate for use in evaluating 

the general potential for commercial off-channel sand pit operations. 

Dry sand densities commonly range from 90 to 100 pounds per cubic foot and a 

unit density of 90 pounds per cubic foot is used in determining table 

values. Estimated quantities do not reflect the presence of unusable 

materials which may occur in the sand deposits. Unusable materials are 

generally silts, clays, and fine sands which occur as seams within the sand 

units. Without detailed subsurface information it is difficult to estimate 

how much unusuable material may be encountered. In the lower Kansas River 

floodplain, fewer interbeds of fine-grained material occur toward the base 

of the alluvium. A small proportion of unusable material is expected, but 

high proportions of unusable materials may occur in some localized areas. 
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TABLE II-I 
ESTIMATED SAND QUANTITIES 

(QUANTITIES IN MILLIONS OF TONS) 

Intermediate Probabi1itx Sand HiSh Probabi1itx Sand 
Sl Sand S2 Sand Net Sl Sand S2 Sand Net 

River Reach Present Unavailable Net Present Unavailable Net Subtotal Present Unavailable Net Present Unavailable Net Subtotal Total 

Turner-Bonner Springs 
North of River 40 40 0 70 70 0 0 18 18 0 25 25 0 0 0 
South of River 32 8 24 76 15 61 85 5 3 2 17 7 10 12 97 

Subtotal: 72 48 24 146 85 61 85 23 21 "2 42 32 10 12 97 

Bonner Springs-DeSoto 
North of River 33 0 33 28 0 28 61 7 0 7 9 0 9 16 77 
South of River 28 0 28 30 0 30 58 3 0 3 10 0 10 13 71 

Subtotal: 61 0 61 58 0 58 119 10 0 10 19 0 19 29 148 

DeSoto-Eudora 
North of River 66 0 66 66 0 66 132 1 0 1 2 0 2 3 135 
South of River 54 0 54 54 0 54 108 0 0 0 0 0 0 0 108 

Subtotal: 120 0 120 120 0 120 240 I 0 I "2 0 "2 3 243 

Eudora-Lawrence 
North of River 59 0 59 87 0 87 146 4 0 4 3 0 3 7 153 
South of River 44 2 42 98 5 93 135 3 0 3 27 0 27 30 165 

Subtotal: 103 "2 101 185 5 180 281 "1 0 "1 30 0 30 37 318 - -
TOTAL: 356 50 306 509 90 419 725 41 21 20 93 32 61 81 806 

NOTES: 

1. "Present" indicates quantity of sand occurring in river reach. 

2. "Unavailable" indicates quantity of sand not available because of existing land use. 

3. "Net" quantity is the difference between "Present" quantity and "Unavailable" quantity. 

- - - - - - - - - - - - - - - - - - -
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The estimated sand quantities and sand pit suitability maps give a general 

indication of subsurface conditions for potential sand pit operations in the 

four river reaches based on current economic and regulatory conditions. 

Additionally, the overburden and sand thickness maps provide specific 

information which can be used to characterize and quantify subsurface 

materials independent of the suitability criteria established in this 

report. As a result, this information can be used in the future to revise 

probability areas for potential sand pit operations according to new 

suitability criteria resulting from changing economic and 

conditions. 

G. CONCLUSIONS 

regulatory 

The geology of the four river reaches in the Kansas River Valley is largely 

influenced by glacial activity with material erosion and deposition during 

the Pleistocene Age. The valley floodplain is underlain by Pennsylvania Age 

bedrock, predominanetly of limestone and shale seams. The floodplain 

alluvium generally consists of upper layers of fine silts and clays, 

intermediate layers of fine sands and lower layers of coarse sands. 

Suitable sand materials for commercial sand pit operations are determined by 

the amount of overburden (silt and clay) which must be removed and the 

availability of fine and coarse sands. Coarse sands gradations are used in 

concrete and asphalt and comprise the largest demand for sand. Fine sands 

have less demand and may be used as mason sand (or other miscellaneous uses) 

or may be blended with coarser sands for use in concrete and asphalt. 
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Alluvial materials are classified as overburden fine (S1) sand and coarse 

(S2) sand in order to locate and quantify materials for potential 

off-channel sand pit operations. Overburden is defined as silts, clays, 

silty sands, or clayey sands; S1 sand is defined as fine to medium 

sands; and, S2 sands are defined as fine or medium to coarse sands, gravels, 

or sandy gravels. 

Criteria is developed to determine the suitability of various areas within 

the four river reaches for likely commercial sand pit operations. This 

criteria is based on information obtained from sand dredgers and sand pit 

operations in the Kansas River Valley and is subject to future changes in 

economic and/or regulatory conditions. Using the criteria, three categories 

of probability are established for areas being considered for future sand 

pit operations, i.e., high, intermediate and low probability areas. Graphic 

presentations of the information developed are shown on sand pit suitability 

maps for the four river reaches. 

Overburden and S1 and S2 sands are located in the four river reaches using 

computer-generated material thickness (isopach) maps and geologic profiles. 

Material quantities are estimated by manual computations with various 

interpretations of available data. The estimated quantities of S1 and S2 

sands in intermed~ate and high probability areas in each river reach are 

shown in Table II-1. 

* * * * * 
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Burns & MCDonnell 
MEMORANDUM 

Date: August 11, 1986 

From: 

Project Files 

Frank Shorney ~li7 
To: 

Re: Project Progress Review Meetings for Kansas River 
Sand Deposit Study and River Intake Study 

B&McD Project 85-809-4-004-01 and 85-809-4-004 

On August 8, 1986, progress review meetings on subject projects were held at 
the Kansas City District Corps of Engineers' office in Kansas City, Missouri. 
Those in attendance included: 

Mr. Mike Bronoski, KeD COE 
Mr. Tom Gurss, KCD COE 
Mr. John Hoyt, KCD COE 
Mr. Dave Stous, Burns & McDonnell 
Mr. John Dieter, Burns & McDonnell 
Mr. Frank Shorney, Burns & McDonnell 

The following items were discussed for the Sand Deposit Study: 

o Over 300 soil boring and well drilling logs have been entered into a 
computer program. The computer will map sand deposit contours and 
sand layer thicknesses in the river valley. Very little sieve anal­
ysis data has been obtained from information sources. Driller's log 
information is available which simply denotes "fine," "medium" and 
"coarse" sands. Information sources have included the Kansas 
Geological Survey, Layne-Western, the Kansas Department of Trans­
portation and the Kansas Department of Health and Environment. 

o Engineer has not had good response to letter to dredgers requesting 
project information. Dredger Dave Penney will be contacted to obtain 
confidential information on sand pit operation and Builders Sand has 
invited Engineer to visit their sand and gravel pit and review their 
operations. KCD CaE said Lawrence Ready-Mix, which operates a sand 
and gravel pit east of Lawrence off 1-70 and may be helpful in pro­
viding information. 

o Engineer reported that dredgers claim sand deposits on the north side 
of the river are not economical because of weight limits on bridges 
across the Kansas River. The closest bridge for access to the south 
is at Bonnor Springs. 

The following items were discussed for the River Intake Study: 

o Field inspection trips have been made to both the Sunflower Army 
Ammunition Plant Intake and the Water District No.1 of Johnson 
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County, Kansas Intake. The intake sill elevation for the Sunflower 
AAP intake is 763.9 feet (USGS) and the intake sill elevation for the 
JCWD NO.1 Intake is 732.0 feet (USGS). 

o River stage data for the last 10 years is being used to determine the 
impacts of lowering the river stage at each intake. River gauging 
station data will be correlated with intake staff gauge readings to 
extend existing data bases. 

o The Sunflower AAP intake has not been used since 1970. The staff 
gauge at the intake is not in good condition. The lower 3 feet does 
not have clear numbers and the upper part of the gauge is missing. 
The gauge is measured in tenths of a foot and all data is recorded in 
inches which creates the potential for recording errors. 

o The Sunflower AAP intake average river stage has been calculated to be 
769.66 feet. The maximum stage has been established at 788.58 feet 
and the minimum river stage has been established at 765.46 feet. The 
intake hae a maximum water right withdrawal rate of 60 MGD and a 
normal operating flow rate of 37 MGD. 

o The Sunflower AAP intake had three new pumps installed in 1978. The 
pumps have not been operated since their installation. Each pump is 
rated at 10,200 gpm at 198 feet total dynamic head. Pump suction 
piping is not in accordance with Hydraulic Institute Standards and 
requires 8 feet of submergence or a minimum operating water level of 
772.9 feet for good pump operation. With improvements to pump suction 
piping, 4 feet less submergence is required which will reduce the 
minimum required operating water level to ap,Proximately 768.9 feet. 

o The Sunflower AAP intake structure appears to be in relatively good 
condition for its age. Substructure walls are of concrete which are 
5.5 feet thick at the base. The superstructure is of wooden con­
struction and the concrete substructure is supported on wooden piles. 

o A low flow weir or stone jetty will be investigated as improvements to 
raise the water level to the Sunflower AAP intake. KCD COE would like 
negative impact costs for each incremental foot of lowering the river 
water level. Construction cost estimates, operating and main- tenance 
cost estimates, and expected life of proposed improvements should be 
provided. A general cost estimate for an entirely new intake is also 
desired. KCD COE requested that Engineer discuss operation of pumps 
at below standard operating conditions, reduction in pump life, and 
costs for pump replacement. 

o JCWD No.1 intake was constructed in 1962. Various stone jetty 
improvements have been made at the intake over the years with the 
latest improvement permitting sandbagging to elevation 734 feet. The 
intake has a water right for a 50,000 gpm maximum flow rate and an 
average annual use right for only 5,000 acre-feet per year. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Burns & McDonnell Memorandum 
August 11, 1986 

Page 3 

o JCWD No.1 intake contains 6 pumps with a capacity of 10,500 gpm each. 
Hydraulic calculations indicate that a wet well water level of 735.5 
feet is required to provide necessary NPSII for satisfactory pump 
operation. This reuires a river stage elevation of 736.3 feet. JCWD 
No. 1 has reported that at wet well water level 735 feet, pumping 
problems occur; and, with any additional lowering of water level, 
pumping capacity drops to two-thirds of rated pumping capacity. 

o Low lift pumps are available at JCWD No. 1 to pump water to the main 
intake pump station. For various reasons, JCWD No. 1 chooses not to 
use the low lift pumps and they have not been used for the last 10 
years. 

o The average elevation of the stone jetty at the JCWD No. 1 intake is 
736.0 feet. The average river level at the intake is 736.7 feet. 
Each year ice damage occurs to the jetty and some stones have to be 
replaced. Undermining of the intake structure does not appear to be a 
problem with limited additional river degradation. 

o According to JCWD No.1, the intake will remain as an important part 
of JCWD No. l's long-range water supply plans. JCWD No.1 recently 
completed construction of a pipeline and intake to obtain raw water 
from the Missouri River. These facilities have a current delivery 
capacity of 25 MGD and an ultimate capacity of 100 MGD. 

o Upstream versus downstream degradation of the stone jetty at the JCWD 
No. 1 intake was discussed. Tom Gurss will check with KCD COE river 
hydrologists and Engineer will check with John Manning, retired COE 
river hydrologist, for more insight into possible degradation 
scenarios. 

o A stage-discharge relationship at the JCWD No. 1 intake may be used to 
correlate river stage data with local intake water level readings. 

o Determining costs for a l-foot incremental lowering of the river at 
the JCWD No.1 intake appears difficult and may not be possible. The 
primary improvement at the JCWD No. 1 intake may include continued 
maintenance of the existing rock jetty. The development of a. fixed 
weir at this location does not appear necessary because of JCWD 
No.1' s prior work with the rock jetty. The primary concern with 
continued lowering of the river is the possible undermining of the 
rock jetty which is currently keyed into the river bed by a 5-foot 
deep trench. 

ACTION rrEMS: 

o KCD COE and Engineer shall confer in the future regarding river bed 
degradation at JCWD No. 1 rock jetty. 
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o Engineer to proceed with finishing report drafts for review by KCD 
COE. 

FLS/skb776 

cc: Mr. John Bronoski, KeD COE 
Mr. Dave Stous, B&MeD 
Mr. John Dieter, B&McD 
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K.A N S.AS / P.O. BOX 656 CURTIS & N. TYLER STS. 
Sand and Concrete,lnc. TOPEKA, KANSAS (913) 235-6284 

June 26, 1986 

Mr. David H. Stous, P.E. 
Senior Geologist 
Burns & McDonnell 
4800 East 63rd Street 
P.O. Box 173 
Kansas City, Mo. 64141 

Re: USKCDCOE 
Kaw River Sand Study 
Project 85-804-4-005 

Dear Mr. Stous, 

In reply to your letter of June 17, 1986, I find that we have no 
helpful information as far as your study is concerned. As you may 
or may not know, the limits within which Kansas Sand operates on 
the Kansas River are very confined due to the nature of a barge 
operation. We have no test hold boring reports or grain size analysis 
data. 

No new sand or gravel process area is contemplated by us, so anything 
said in that regard would be pure speculation. As a general statement 
regarding acceptable, marginal and unacceptable raw material should 
be known to you as well as anyone in the business of extracting 
sand and gravel since screen levels for acceptance of materials 
would seem to be fairly standard for the entire trade. 

This letter is written by the undersigned as attorney and Assistant 
Secretary of the corp. after consulting with Mr. John Neuner and 
other personnel of Kansas Sand. If you believe there is any information 
that you might be able to determine by a visit, please advise and 
we will be available. 

Yours very truly, 

KANSAS SAND & CONCRETE, INC. 

(flo.¥-- ~I ~ 
Ralph L. Larson 
Corporate Counsel 

RLL/ds 
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Telephone Call Memo 
Date (p - ZS- @(P Time 8:3D ~PM 

Person 0 Called J Calling .1)" V,. J. Pe n IJ \,./ 
7 

Phone No . ...\.(_---1.-____ _ 

Representing k.. au} Sell!.,g Cn c Info. Acct. _______ _ 

Project Name __ -L(J<L..;2S...1.k~(t...__l.,)"'_EG:___'_O"-"E.=------ Project No. 8.5:" - eo'l - $I -t)O 5'" 

Contract Name ____________ _ Contract No. ----------;;::-:-1r-:------
~r, fL{'J - ~7 J 4 

. , 
RE: __ ~>~suc~A~k~$~uLc~~~c~e~~J~A~~~LC~!b~e~~~~~O~nL_ _____________________________ __ 

~cam The k".nse Gea/PJfW:fA./ 516cv~)'.and --from 'fA~ )'7UacT ;:::arler ('2, arT· He ~4{cJ. at Will sell of (.< s TAl' )tOl$' r.d' A 15 i<-.JJ, r 
ho/e.s..., @Tc. if We ~eef p'e ,'o-:f,.cmai<tH1 co4'do1b4 ( (2"J:z­
IP fS c·u: I'-( J. b tin. rlz,if I.e r( Iyo lA fot 

c. 0 m I II,on TOVlS af IJ Se able SAtld 6eiw'(.eo I/"s (dati t (ea s1 tJ-t 
Oro S01a) A.nd. r: uJor- fL. ' T~,'s is a It lit#' et ,"0U H af /h e 

( 
Page __ of __ ---:-' 
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Time ____ AM PM 

Person ifcalled 0 Calling __ ....JL .... '<:..::. ,....:./.L/_<'=-w-t:...J.I~1 dJ...l,...r-..r::L:..:.t<::...; .. :;..'-..!...f'....!., ______ Phone No. (t:r,~::,) 1-( 9- f: J I.) t) 

Representing ---'f.r:~m~cl-o:....' _ ...... C~ . ..!o<:():....!r--Jbl£.....:,,~ __________ Info. Acct. _______ _ 
I 

Project Name _--Z:..;A..:.,,$~k~C~D~C...::.O~L""_______ Project No. BS" - 8 0 9- .,f~ - C; o.s: 
Contract Name ______________ Contract No. ______________ _ 

{!$' (C?-"~ 
Signed ~ rJ (~1 /';::; </.;1 j /1 ;' ~; ) /. . , 

080382 Burns & "CDonnell 

I f 
Page __ of __ 
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FMC Corporation 

Phosphorus Chemical Division 
Ninth and Maple Street 
Lawrence Kansas 66044 
9137498100 

June 18, 1986 

Burns & McDonnell Engineering Company 
P.O. Box 419173 
Kansas City, MO 64141 

Attn: Mr. Glen Ernstmann 

Dear Sir; 

In response to your request of June 25, 1986, FMC Lawrence KS grants 
persmission for your examination of Layne-Western Drilling Company 
files, etc. that are pertinent to ground water work they may have 
conducted at this location. 

Additional information may be available from Jungmann Brothers Drilling 
Company, Carbondale, Kansas. Permission is also granted for your 
examination of their files pertinent to our plant. 

Please advise if we may be of further assistance. 

Very truly yours, 

f~«~ 
Paul W. Studebaker 
Sr. Environmental Engineer 

cam 
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Telephone Call Memo 
Date ~ - /f/-IJe, Time '3: 110 AM~ 

Person OCalied lfCaliing fe.1.~ P.weH Phone No. ( ) J2'-72'~ 

Representing ~CA ; ,tA.,S sa 4'\ J Info. Acct. _____ _ 

Project Name "'~Il.~D(!O S Project No. --Al1.~'rL-.. __ e~o~9L--~~_-~O:..:::O~~~ __ _ 
Contract Name .s."J ~""J'I Contract No. __________ _ 

RE: _~R'""'.~c. ... ~,~J-.~--JiLI----1IC1~.~kl:..J'L...-... ...,~,:.L4Il~$"-----------------

Sign'd~~ , I 
Page_of __ 

080382 Burns & MCDonnell 
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Barns & MCDonnell 
ENGINEERS - ARCHITECTS - CONSUlJ"ANTS 

June 17. 1986 

Mr. Charles E. C1a~ 
Vice President - Production 
Holliday Sand & Gravel Company 
Division of List & C1a~ Construction Company 
6811 West 63rd Street. P.O. Boz 2903 
Overland Pa~. Kansas 66201-1303 

Dear Mr. Clam: 

USKcnCOE 
Kaw River Sand Study 
Project 85-804-4-005 

Burns & McDonnell Engineering Company. Inc. has been retained· 
by the U.S. Army Corps of Engineers. Kansas City District to 
perform studies of the Lower Kansas River as a part of an 
Environmental Impact Statement (EIS) in preparation of a 
Regulatory Plan. These studies will include: 

1) An assessment of impacts on wells and well fields 
due to river lowering 

2) Identification and quantification of the alluvial 
sand deposits of the Kansas River Valley which lie 
outside the channel. 

We are presently collecting data on the Kansas River 
groundwater and sand deposits and are asking for your 
assistance in this effort. Any sUbsurface information you 
may hav~. such as test hole boring reports and grain size 
analysis data. would be appreciated. Proprietory information 
will be held in strict confidence and not made public. In 
addition. we would like to know what you would consider 
acceptable. marginal and unacceptable raw material if you 
were opening a new sand and gravel processing area. All 
informational materials received from you will be returned 
after the study if desired. 

We would like to receive written comments from you or to 
visit with you or your representative personally at your 
convenience and will be contacting you soon. 

4800 EAST 83rd STREET. PO. BOX 173. KANSAS CITY. MISSOURI 84141 TEL: 818-333-<1375 TWX: 91()'771-3059 



iJarns & MCDonneU 

Mr. Charles E. Clark JUDe 17. 1986 
-2-

Please call if you have any questions or need additional 
information concerning Burns & McDonnell's role in this 
project. Glen Ernstmann. Project Geologist. or I may be 
contacted at (816) 333-4375. 

DHS/kb 

cc: Mr. Frank Shorney 
Mr. Glen Ernstman 

Sincerely. 

David R. Stous. P.E. 
Senior Geologist 
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Date ,J,.,. 4e Itt" J B <; Time 8: 3 0 G PM 
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Representing __ "",L-.lOr!!..l.A~-e.I:i<.-..s=:i~A~r~Clo..:..C:e:c....hJrLLt;;e:....na.r,--_ _______ Info. Acct. _______ _ 
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Contract Name _____________ Contract No. _____________ _ 

RE:_~R~e~c~o~c~J~~~~Q~d?~~w~a~1r~r-JA~J~~a'~Z---------------------
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Date JVlfl=C I, Time /()/15 G PM 
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Burns & MCDonnerl1 
MEMORANDUM 

cc ~I'ke By., ",0 s k" 
Date: June 12, 1986 

Cc.. -P~vl! S..f..ot.4 S 

To: Project Files Cc:... .J¢f...,,,,, 1),~..\.e'Y 

!I' rom : Frank Shorney ;tt? 
Re: Project Start-up Meeting for Kansas River 

Sand Deposit Study 
B&McD Pro j ec t 85-_8_0..,::9_-....;..4-_0_0...:,4_-_0_1 _____ _ 

On June 10, 1986, a project start-up meeting for the Kansas River Sand 
Deposit Study was held at the Kansas City District Corps of Engineers' 
office in Kansas City, Missouri. Those in attendance included: 

Mr. Mike Bronoski - KCD COE 
Mr. Tom Gurss - KCD COE 
Mr. John Hoyt - KCD COE 
Mr. Dave' Stous - Burns & McDonnell 
Mr. Frank Shorney - Burns & McDonnell 

The following items were discussed: 

o KCD COE provided information for the groundwater impact study 
including: 

Copies of Kansas River Basin Water Rights. 

Copy of the report entitled Final Report-Channel Migration Study 
for Kansas River and Tributaries Dank StabITIzatiollStudy-by--
Dr. Wakefield Dor~Jr., July 197~ -----

1974 to 1985 DeSoto Stage Data. 

1947 to 1973 Bonner Springs Stage Data. 

River Profile Data. 

Temperature Data for 1978 to 1985 at Turner Bridge. 

o The best sand gradation information will probably be available from 
utilities which have well fields within the river reaches. Other 
information may be available from sand dredgers, Layne-Western, the 
Kansas Department of 'l'ransportation, County Engineers (those having 
Kansas River bridge crossings), etc. 

o Four dredgers are believed to be located in the study area. Dave 
Stous will work with Tom Gurss this week to draft a letter which will 
be sent to the dredgers asking for definitions of suitable material 
and for information on sand gradations. 



Burns & McDonnell Memorandum 
June 12, 1986 

Page 2 

o Dredgers are believed to operate at a depth of approximately 30 feet 
in the river. A depth of approximately 50 feet below the lowest 
river level will probably represent the greatest depth which will 
ever be required of any future sand/gravel operation. 

o An off-river sand operation is located at Topeka and at Lawrence. 
Engineer will contact these operators in an effort to define suitable 
materials. An EIS study by Booker involved contact with all dredgers 
and they should be aware of information needed for Engineer's work. 

o Basic information needed from dredgers includes waste, depth of 
dredging and type of material. 

o KCD COE provided Engineer with plates and sand gradation information 
from the Kansas River Bank Stabilization Study. 

,s ~tI."tll?le 
o Temperature Data for 1975 to 1981~at DeSoto. 

o KCD COE said cross section information on the river will be provided 
at a later date. Cross section information is available for 1947 and 
1977 and some partial data is available for 1979 and 1983. 

o KCD COE was notified that Glen Ernstmann will be the Engineer's 
contact when Dave stous and Frank Shorney are on vacation. 

o Aerial photographos of the river reach were received from the KCD COE 
for 1976 and 1983 (approximate scale: ," = 400 feet). Photos for 
June 9, 1983 are based on 5,920 cfs flow at DeSoto and photos for 
September 9, '983 are based on 1,080 cfs flow at DeSoto. Photos for 
1979 are based on 1,100 cfs. 1953 aerial photos are available from 
KeD COE if needed. 

o Initial work on the Sand Deposit Study will include contacting 
dredgers and off-channel sand pit operators for information. All 
information will be made available to KCD COE except for information 
obtained through confidentiality agreements. 

o Engineer will use a computer to log in information obtained for the 
sand deposit study. The computer will plot "isopacs" to show 
specific locations of various materials of various gradations. 
Information on mean size, uniformity coefficient and skewness ,will be 
stored in the computer. 

o KCD COE will provide boring data for levee work near Lawrence (Mud 
Creek area) and near the Turner Bridge. 

o Information on the suitability of sand material should be provided in 
the report entitled Kansas River Dredging Operations Baseline ~tud~ 
and Comparison of Alternatives, January 1986, by Booker. 
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Burns & McDonnell Memorandum 
June 12, 1986 

ACTION REQUIRED: 

o Engineer: 

Prepare a draft letter to dredgers for Corps review. 

Page 3 

I Initiate contacts with off-site dredgers at Topeka and Lawrence. 

o KCD COE: 

II Provide river cross-section information to Engineer. 

II 
I 
I 
I 
I 
II 
II 
I 
II 
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II 

Provide Boil boring information on levy work at Lawrence and 
Turner Bridge. 

FLS/skb653 
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. Typical Data Obtained 
Turner-Bonner Springs Reach 
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ContrOict Name Joh11son County Water District No. 1 _ 
Well Field 

TEST HOLE 

10 
Job No. ICC 366 Date_6Ll3/61 

No. __ ~ __ _ 

City Morris DrilJer..Q~_Harper 

Test Hole Locationl--!S~t!!!a~ • ....;1~2~3~l-c7!-7.!---!..7.!:0.!:0_'~N!..!.~E!..!.~0~f~N!.!:0~.:...-.:l:.~5!...· ___ ~ ________ _ 
Bistance and Direction from Permanent Landmark or Previous Test Hole 

TEST LOG 

MARSH Static Water Level Measured 
MUD PIT 

Hours After Completion FUNNEL 
FROM TO LOSS 

VISCOSITY 
INCHES .. ORMATION 

SECONDS 

0'0" 2'0" Brown clayey silt, moist, soft 

2'0" 6'0" Fine brown sand 

6'0" 23'0" Brown sand;r clayey silt, mOisti med. 
, few thin layers of fine sand 

23'0" 27 '6" Fine brown sand, tight 

27 '6" 37'0" Fine & med. brown sand. tight 

37'0" 40'0" Med. & finef!rav sand ti!Zht 

40'0" 45'0" 43 I1.L2" Med. & f1nel!ra.~ sand.,' SQIIl~ CQiU:S~ 
45'0"- 46'0" 43 Med. & fine gray sand, some coarse 
46'0" 50'0" 41 jI." Coar~e & :'f,ed. b~!~d, :ew c .ay Ls 

gravel, tight, 

50'0" 51'6 " Gray san4Y clay. moist. med. 
51'6" 52'0" Gray sandy_ clay moist, med. 
52'0" 55'0" 41 4" Coarse & med. sand, gravel, loose 

55'0" 60'0" 59 3" Gravel--L coarse Be med. sand loose. boulder 
60'0" 65'0" 59 4" -Gravel, coarse Be med. sand--L loose. boulder 
65'0" 70'0" 59 ~i" Gravel coarse & med. sand loose. boulder 
70'0" 71'0" Gray shale, hard 

71'0" Total ~ e~th . 
-- - --- - _ .. _. __ ..... -- -_ .. _. - ---

NOTES: 4 '6" Size of Pit _____ _ 4'0" 3'6" X------------><--------__ --r __ _ 
DIt~ 

,----- --- --- ------ - ----. ----- ---

I 
I 
I 
I 
,I 
I 
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I 
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I, 
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I 
I· 
I 20. If all scrccn was not placed at boltom, stale how it was spaced. 

I 21. 

From ....... __ feet to' ............ :feet; from ............ feet to _ .. _._ feet; from ............ feet to ........... '. feet. 

Depth of well (from ground level to top of plug) _" _!o...q:._ feet .. __ ._ .. _._. inches. 
... ,J 17 I' 

Was cement placed around or between any of the casings? _L.{;J~~d/"l.' ,.~~:~~)' I 22. 

23. If, so, state where, how much anc,l method used ...... _._ ............................. _... .. ............................. :: ................ .. 
, ~ 

.J (J ~ n·~o·;,···6~>"E:~·i7·;:~"1·: .. · .. ········· .. ····· ...... ··· .. · .. ··· ............. __ .... _ ....... _ ................ -.......... -............. ~ ..... -.-.. -

We lLNJ4~:~::::~ __________ ... ________ . _____ ... -------.1---.~1'"""O:-,,-.Jc:. ' 
...... :f)~ .... __ to ... _.~:~ ....... ...... ~ .... ~J..=:.~~::: ........ ---.~ ... -........ ,OR] SKE CB;-_ 

.. ·_· .. ·1 .. ·.... to ._ .. 1..1 ........ _ ....... M-4(J. ............ ~ .... O;' .. -.......... -.-.1' ... -.... ~ ... ~ . 

. _ . .1.L_ to -L'f---- -c~.f.a.,...q.-.~.L--. 

... _ .. ;;H-..... to ...... J ... ?-...... ~ .... 2-.......... -........ -2J:;-::/~~.-:7"".-' ~ioT-I' . 

........ /.: .. :7. .. _ to .. /.l.ll .... J.{J ... ~!l.LI:ikI1J.,Y.I..:.J.!.u~'-.;.(.· ._ 

........ J .. .2 ... to .J/-.2:....... !.Jj:;L4.:I/)..~ .. ~.;,ta!t!:.t/..?&.Y.::.Jf:-!ffj. 
~ ... .. ~ _ ................ - .......... _....... ················· .. ~7·l·· .. ···7 .. ; .. -: .. ~··~".": .. :-· .. ······~ .. "l':::"'''''-

........ !:/-.'1: ... to .~I--.~ ............ (.21j.d .. 1q ..... 1.l.1'.~e;. .... ~"c~J.c~.(.J._ ......... -

........ !f. .. ~.- to .. 1? .. ¥ ...... _ ... .L;c;ut..l-i:;t~r~~.IJJi.~~4~ 

......... /a .. i. to .............. J~L-.1.;~.:~.~~ ... t:'..e-. .... _ .......................... _ ...... .. 
to ..... _ ........... _ ....................... ~ ...................... _~ .................... _ .......... ~ ...... .. 

I 
I 
I 
I 
I 
I 
I 

to 

I to .... _-_ .. __ ............................................... _ ........ _-_ ......... _ ...... -

to 

I 
to 

to 

to 

I to 

to 

25. I to ........................................... _ ..................... _-.... _._ .......... -. 

I 
Remarks: " n ..' ... ,_._ ....... : . 

,I .' ~. ,:> { . 
. 1:.~.!.!la·,·~···~~~· .. · .. ·&!-~1"l.s .. 3~l+.~. J.:.~:'.{:~.l. ... :J. •• ~.::Jt.:':::§.._ ......... _ .............. : ....... .. 
_ ..... _ ........ _ .................................... _ ..................................................... _ .... _ ....... _ .............. _ .. -

I 
I 



Contract Name Builders Sand TEST HOLE 

Job No. KC 423-R Date 2/1/68 N 1-68 0. __ =-=:.....-_ 

City Morris State. Kansas Driller J. Harpe;-

Test Hole Locationl-_-L.P-lI'-JIt!!Jno..7.1-...!#::"'-L' _______________________ _ 

Distance and· Direction from Pennanent Landmark. or Previous Test Hole 

TEST LOG 

MARSH Static Water Level Measured 
MUD PIT 

,.UNNEL. Hours After Completion ,.ROM TO I.OSS 
VISCOSI" 

INCHES 
SECONDS 

.. ORMATION 

0'0" 1'0" Brown med. to fine sand 

1'0" 8'0" Brown gray clay~ stiff 

8'0" 18 1 0" Brown clayey silt, tr. sand, soft 

18'0" 25'0" Brown v. fine silty sand, v. dense 

25'0" 36'0" Brown fine to med. tr. coarse sand, v. dense 
Brown & gray med. to coarse, tr. fine sand, 

36'0" 38'0" c9ravel 
Brown & gray fine to v. f~ne, tr. med. 

38'0" 41'0" sand 

41'0" 45'0" 40 3" Gray coarse to med. tr. fine sand, gravel 
Gray coarse to med. tr. fine sand, 

45'0" 49'0" 40) gravel 
. Gray med. to coarse, some fine sand, 

49'0" 50'0" 40) 3" tr. qravel 
Gray med. to coarse, some fine sand,. 

50'0" 51'0" sDoon\ tr. qravel 
Gray med. to coarse~ some fine sand, 

51'0" 55'0" 45) 2" tr. gravel Co boulder 
\lrJ;"ay c;;:oaJ;"O=OIl: "'u IIIII:U.. "'.... ... ... ,,11: o=oa"u., 

55'0" 60'0" 45 4 1• tr. gravel, boulder . 
Gray coarse to med. tr. fine sand, 

60'0" 65'0" 45 4" tr. gravel, boulder 
Gray coarse to med. tr. fine sand, 

65'0" 66'0" 45 2' tr. gravel, __ boulder 
i 66'0" 67'0" TO Gray ll.mestone, soll.d 

NOTES: Size of PIT-t ____ 4.:....' .=;O_" ___ X 3 ' 6 .. x.. 3'0" 

,;1500 4.66 
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KANSAS RIVER - - - -
. fP'WARDSVIL...L..~, KS 

Ij-~ 
Ih1 . D-I 

c:u.ve:V SAND Ie, .. t ..... ..., for ... , 

....... ~.--.~ ..... -'" 
SoWDV "I.T .. eI ....... -r, t. ~.,-
SAND I._.tI._ .... t..... .,,,,1" 

-'0'1 aT.M. d ............... ~&I-
~,,: •. ~ ~_ •• .. aI. , .. 

.... ' 
.... 11 .lir.!;~~ ... :~~ t. . 

It"~ 

.... d"".t "r·t. 
.,'h~ 
Sll.TV SAND' __ ..... 

." "" 
SlI.T _ ~ -_." 
_ I. _ ....... .,f t •• .,.f 
"'LT· _.., .......... t ", ... 

, SAND'''' _N. ¥ ".'oO .. It fM "" 
SII.T' SAND iotcrll&dded 

:rt,!= J:::':~,..,"" 

SAW _ru. _" ..... ut. ',,,, w' ., •• ., 
. . ... , 

SAND , te •• . lit." .... ,,,, 
, ..... ~ ......... " od_ ... M • , " .... Clo'''.' "" .,.,n· 10 _ d.li_ 

" ...... t ..... I'd .. ,v ••• t 

...... UIIS cun 4 "I. T' ::;.r:;:-:·;:: ttY ,~'t 
&.&.UI cuy It,.,.f fir n-... 

P SAND' f .. c. " ....... t. t •• 

IAHD • ·f, ... - • ...., ...... ,.t.ttY ,,,,I' . 

,. .. Ii •• , . 

... , ..... - 'ook. ,.~ 

UNDERGROUND e:X,r.L,.O RATIONS 
~.Go.AlO 

.' """" 
c.A~ If.~ 
~ ~,..-

KANSAS RMII NtO TRtIMMID, KANSAS 

BANK STABILIZATION STUDY 
IWIK MAT£RW.S IIMfITOIIY 

IfHOEROIIOUNO EXI'LORATIONS • 

EDWAROSVILI.E AREA KANSAS RIVER AND 
MARQUETTE AND CHAPMAN AREAS, SMOKY HILL RIVER 

lit ..... I11III .... , _01_ 
_CllYIIImICr 

,~o. 

750 

ns 

7.0 

7U 
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Typical Data Obtained 
Bonner Springs-DeSoto Reach ' 
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.... (=-=-=='"""' .. ' ... -_~._ .. _=--==.;.::'..::=":"':'2:r: ... == ... ==-=-__ ...... ____ _ 

I TEST HOLE I 
......... _. _NO_.2-_77_---.l. 

Lone St',lJ.· 
CIIllllilCI N"I11I'--':=;";;';"~~~~'----------'-------i1 

Job No. A-107-P D., I Il __ ----"'U ..... ' /=2...;;.0.........,;../7...;..7_-11 

CiI V·_--=13:;.;o:::..n:..:.:.;n . ..;:0;..:1:...· ..;S:::.J.:p-=r...:i:..:l~l gr-'.:.:s _______ sl .. lt! __ ·..;K~r.:.:"~n~s..;.:· a=-s~~ ___ _fl D.-illI',. J) • Bow 1 e s 
--====~==~.==,.-~=.-==.=.==-.~~~=~~~~~~~~~~== 
Te:.l HOle Localion ___ 1_5_0_' _s_o_u_t_"_l_O_[_' _\_V_c_l_l..,...N_o_o_·_l_o _ll_o_r_t_h _______________ ..,.-__ 

0;\ •. 11".1' """ Dllm:tinn t,cI.n PUtlnil ... 'nl I ........ ,.lIk cu I'"",io.,fj, III!'1 11,.111 

TEST LOG 

-
M""fill Slillic Willl!r L'IV!!1 Mcasured 

MUD PI' 
FUNNEl. Ho .... s Af\l!r CUn1phHion FROM TO LOSS 

VISCUSI' Y 

SfCUNllS 
'NC"'ES fOI1M"TlON 

~ 

0'0" 1'0" 'l'opsoil 

1'0" 15'0" Gray silty ChlY. hard 

15'0" 25'0" Drown sandy, silt 

25'0" 30'0" Same 

30'0" 31'0" Same 

31'0" 33' 0" 40 4 Brown medium to coarse sand 
.' 

33' 0·' 45' 0" Brown sandy silt . 

'15'0" 50'0" 55 1 Brown IIIc-!dium' to coarse sand w/tro gravel 

50'0" 51'0" Drown medium to coarse sand 

51'0" 60'0" 55 3 Drowll medium to coarse sand witI'. gravel 

60'0" 75'0" 55 G Same 

75'0" 83'0" 55 5 Same 

83'0" 84'0" DrOWll sandstone 
• 

R4'0" I .. tlltGJR I;ono 

'I rto 5 ft. 3 ft. :OTES: Sizc of Pil _________ X _____________ X _____________ ~ 

UEEI' 



' ... 

.. HOLE NO. (A. ehD __ ........ "". ...,"' ....... ." , '. ' , i;> :..s-s-; .:" -
tL ELEYATION GROUND WATER 

I. TOTAL DEPTH OF HOLE 

.LEYATION DEPTH LEGEND 

• c 

73.0' 
0.0' 

73 •• ' 
CLASSIFICATION OF MAT.RIALS 

(D_v., ... 

.. 
51 'I'/­
'S'.Ft'" 

tia&.K p 
" ;--., w 11 

"CORE BOX OR 
RECOY. SAMPLE 

ERY NO. . , 
REMARKS CD,""", ..... _,_ ' ••• , _pllt., ....... ..... , ... " .,,,.,,, ..... 

.:r"t7t , r-_________________________ Z __ .~_ I_~ __ ~~~,~O~--------------------~ 

.. 7. 
.::t "it " 0 ... 

! 7) r,'tJ~ .# ~ 
I'> il/I)-s 

7);,,~~ ;PC:.3 

17 '1.1/~~..r 

7)~~~~ #~ 

,).3 7JltIIlNS 

:. 
~ . 
I :~ 

.\ -

I 

t 
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I 
I 
I 
I 
I 
I 
I 
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TES'!' BOLES 

FQR ' 

Wm.L NO. 2 -'WBS~ 

CIn OP BODER SPRINGS. ltAllSAS 

" 

.. : ~. . . 
, . .~ " '. . .. ' 

. SEPt '1'. 7,' ~.51 : .' .. ' .... ... /; :~: ':: . ..'.~.;::.}:: >, 
,. . ., .. ' ',:.! II. • ,6. t t" 1 
.~.mtDrAlI.SC'BLUP. DGIlIEER . ,' .. :. '.,:, " ','. ~. ~. :', .:. ,) I 

. . '.," .:.'~ .. ":~ .':)';:~.~:"':::... ~<~~·~;t:.~/~:· .'.:'\:' 
LAYllB-WES'l'ElUf .. COJIPAltt."LC.~ uo.~--------~--w.,. Plmmr~ ,DRILLER:·::~... . ... ' 

. '-'.',:, ~ ...' .' ,', . . . ,,' ' .. ':~; c' .' . '.:. ;::: i:,. : ;';', :;:: ;{\("; . 
.':.; '.., .:" 0'0·' . - 5 10. ~op SoU-and Brown Cl.a1'- ... ..... ' .. 

.. :' 

5'0'" - 40'0· .. ' Brown Ola7 '. i .• '" 

40'0'" - 42'S- Dark Brown Sandy Clar ' '. 
42'Sft - ~ 60 10" Fine Brown Sand 
60 t O· - 67'S" Medium PiDe Sand 
67'S" - '.'-',72'6" 1dedlum Coarse Sand 
72'6ft •• . 82'S" Coarse Sand 

.. 
'- 82'6" .. 85'0" Coarse Sand and Gr.aval .' -,. .' 

85 10. sa's" Coarse sand, Gravel. Some' Boul.dars' ',' 
88'6". - ·90'0· Blae Shale, 

90'0· Limerock 
.. ' 

. , • ' •. '.'J 

I 
I". 

.' . 

.' 

. :.'" 

, . 



, ,w!/ne-UJestern (;ompang,lnc. 

TEST HOLE 

.Job No, Dat,,-,,-....£-J."----"'o..-r--u 
No, /-?Y' 

State_..::.....!...z..::;c:..-__ --II 

Test Hole Location __ "7_o_rnl...:...---..,;' d;"",;S7)::.=......;..IN~ __ d_r __ ';.,;,I_..;:;,~-=3;.;;;e~ _________ ~ ____ _ 
7 

FROM TO 

Distance and Direction from Permenent Landmark or Previous Test Hole 

MARSH 

FUNNEL 

VISCOSITY 

SECONDS 

MUD PIT 

LOSS 

INCHES 

TEST LOG 

Static Water Lellel _____ Measured 

Hours After Completion 

FORMATION 

/'/ 0/ c?'/ 
NOTES: Size of Pit ___ (£).;;;;;... ____ X ___ ---"~"__ _____ x ____ _', .... L~-----

, / DEEP 

~Wt'f.,kt!"( tH,-,4 z4::, .I'k~ .f~4!~ 1" 

, ,-
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-----------~------~ 
.. 

l..LA::'::'It" 11..A I IUN ::'UMMAKY Sheet ---L- of--:.L-

.. 
PROJECT: J<AIVSAS RIIlEA BANK SrAtIlILIZ&TIOA) Hole No._.A ......... D;....-_J.f..L-&.7 _____ _ 

Location: Oate Sampled: Fee. 1'1, "71 

Sa~ 
Depth No, 

I '·1' - I·" ,. , •• ' - 3.0' 

.3 1 .. ' -. If·' 
, 

if ".5' - , .• ' 

!i , .• ' -I • .os' 

& /I.s· - 11.11' 

7 ,y",' - If·O 

8 ,,,.,'... 11 .. 

q 11'''' - ".' 

10 n·,' - :".,' 

/I ' ' 2.... -It·" 

I'). 1'1·0' -1'4." 

/3 11,.,' - ).1'8' 

Iq In.,' ..:. )',0 
..• l-

rS 'If," - ,..,.'1' 

I~ )Jy.oI' _,.,.,,' 

17 ;t''''. 3O·S 
ORM 888 

I:APRIL 77 

Classification and 

, 
M!.. 

Sp . 

.sp 

.sp , 

, SP 

SP 

5W , . 

SW 

eH 
, Sw-S"1 

. 
SI,-\ 

5W",SM 

SM 
" 

ML ("'StoiA&" e-'A'S.) 

SM ' . 

c.1-( ._--_.-
sc, 

;6.' 

Description, 

, 

.. 

AI"N-"~~n' 

... 

"',. 
~ . \ 
J 
(',.:" 

-

. 

.. 

. 

W.C. 

"10 

,n'" 

1'" 
,.'S 
).,. 

s·' 
/loA( 

19·5 

). •• 1} 

1,'00 

/4·1 

'''''7 
~'.f 

"-5 
?-'S • ., 

1'1·2-

~r:'f 

Il'" 

.. : .... 

Limit. Cfo R.tained 

LL PL PI 200 70 40 18 10 4 

3S' lID , 
'1' qo If'i 2. 0 

'18 '1J. , 0 

tt7 8'1 " 
, 

" 
" 6S '1 0 

qS " 11 J 0 
. 

ql ql 3D I :a. -0 

ii" 91 1f7 /1# 0 I 

5. 1'1 32-

'13 g~ #-~ 'I I D 

~'1 II) .3 I (J 

9.1 " :a... () 

" '/1 "I' q " 0 

(,9 4'1 .12- '" , 0 

(PI ;l.f1 LIt 

51 6'D 41 tLD 1"- S" 

3/8" 

t> 

.., 

" , ;. 

3/4", ,.' 

3 

.;. 

. t', 

.. 
,:. 

I : 
1 

I'" 

I"~ 
j',' 
! .. 

i 
~ 
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L. ___ ... :--;,.;._~_,,·:D/;i;!f;~:;~:~fr:~;'!\ 1,· 
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. '!"~: 

" 
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't_: , ( 
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; ... ',' 
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:\' 
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. :,A.A 

.. ". 
" ~', '. 

" 
' .. ' 

t 

B-s 
-.. .,'" 

De 5010 

I 

.- --.-..... _'>#-.~ ----_. __ .. , ,_. _-"0,....--._ . ..- ., ... ... _.)0. 
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Typical Data Obtained 
DeSoto-Eudora Reach 
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17.0 

•• 

~~'!.~,.! 
FA~~Y _", ~I j,,.,, 
UAlI CI.,A'f .. ~ "'., ..... 

flo;. ~-.I I.., cJ., ."..,."i,,! WI't .. ,d, ..... ~ • 
..... SAND f f. ~ .... t tM' 
3'" !aLlD.'", .et':,.:.:,"" .. '''f -~ .:cr"'·· 
f\t ' ,. CMnC' 

l\1 sot - "".4,..J boll< 

rd."'" •• ~ , •• -,r, 

.",f 

~~~ ..... ,,,.' ... 7' ~ 
7':11. '1 ~,., , .. ' 
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".a de".e. 'it, H "'~r TIS 1 
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If.· 
~. ISp, 

. I." 

., 

r.:::~ 
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"'" •• • .,.7 ... , 

••• 
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SI~T _ .tI; ... t.~ .. Jr.' 
SAfJCi .'Il,lfd,,,,,f, 1~" ... , 

, ... 1'!".c/·'- ;-'" 

'''' , 
i •• ' .., 
J~ 1.1.,,,,,, 

... ic e .. ., .. 1.'fI,,.,., ,,,,,, 
n.' 

Lf,~:l CW\'( ad, ~N ~ ..... 
5AWD ".4. "d. s ••• 1.... ,~I 

O:I~:[l'w>~::··'·" , 
• -7 lI~f 

"..J +. " 
14 -:.1 

:.rJ:, ~ ~.: 'l'l ,~ .. ., 
,AT Co....A ...... III.'~ '.'. ,'y ::"1.1 
hE.lIC'-Jl.· ,t'. sa".""" . 

fS.A"'O 'II ... t #frl, ~Y"' 
GRA~t;- ·f. ~". 

UNDERGROUND EXPL.ORATIONS 
1-• ., 
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TEST HOLE REPORT 

li1!Jne-llIestern Compang,hlc. 
Contract Nilme ____ C_i_t.::.y_o_f_D_e.:.~_o_t_o ____________ __l1 TEST HOLE 

B-BO 
Dale. __ 7~/~2;..;;B;:../~BO';""' __ -I1 No. 

City· ___ ..:;De=S:;..::O::.;t:;..::o~ __________ State! __ Ka~n;.;.s~a;;;;s~ ___ -fI Driller M. Featherston 

Test Hole Location _____________________________________ _ 

Dis.unco and Direction fro.n Pennano"t LiI"drnnrk Qr PreVious Tusl "01" 

TEST LOG 

MARSH Static Water Level Measured 
MUD PIT FUNNEL Hours Aller Complulioo FROM TO LOSS VISCOSll'V 

SECONDS INCHES FORMATION 

0.0' 1.0' Topsoil 

1.0' 12.0' Brown silty clay, soft 

12.0' 19.0' Brown very fine sand, w/sone clay 

19.0' 25.0' 30 1/2 Brown fine to med. sand, w/trace coarse gravel 

25.0' 2B.0' 30 1/2 Same 

2B.0' 30.0' 30 1 Gray fine to ned. sand, w/trace coarse sand , boulder s 

30.0' 31.0' SS Same 

31.0' 35.0' 40 0 Gray mad. to coa~se san~ w/some fine sand & boulders 

35.0' 40.0' 40 1/2 Same 

40.0' 41.0' SS Same 

41.0' 44'4" 40 1/2 Same 
" 

44'4" 45'4" Limestone, solid . 

45'4" Total de pth 

.-. 

NOTES: Size of Pit ___ P.-;o;..;r;;..t;..;a;..;b;..;l;;..&:..... ___ X _____________ x _____ ~~~-----
Of.(P 
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TEST BORING LOG 

Project Sunflpwgr 1\rmy Ammunition Pljlnt Boring No. __ ..... 3~-:.s8i!.:!2:..-______ Sheet...l- of -L 

Job #731 Surface Elevation _______ Offset ______ _ 

Address ___________________ _ Date Started---.J.. -26-82 Completed ]-26-82 

. City & State DeSoto. Kansas DrilJer ___ J;;..;.._V.;.o=n;;,;H,;;,o,;;,l.;;;t __ _ Rig F.A. 0-2 

Abbreviations: A.D. - Auger Onlv 
H.A. - Hollow Auger 
W.B. - Wash Bore 

R.B. Rock Bit 
S.S. - Split SpOon 
S.T. - Shelbv Tube 

C.W. Core Water 
C.A. - Cor. Air 
F.B. - Finger Bit 

DEPTH P~ETRATION RECORD SAMPLE DESCRIPTION 

0 'n U) 
0 U)'tI 

~~ COLOR MATERIAL MOISTURE CLAY CONSISTENCY FROM TO J: a c: U) 
I- u a 'tI U) - - -SAND DENSITY 

U) u ·0 ilS w o~ 
:E ;;~ ZID 

0.0 7_n ·WR I Br(')wn _s~~~ 

7.0 11.0 WB Brown silty sandy clay 

11.0 .,.,_n WB Brown fine to verv fine q::lnn" 

22.0 30.0 WB Brown"medium to fine.sand s/coarse sand 

30.n ":I".n WR 41 1" I Brown ~ ara" medium t(') ¥;nn w/,.",::o.".o.<>: ""::In~ 

32.0 35.0 WB Gray inedium to fine sand, trace coarse S!lnd &gra' 

35,0 ":I" c;" C:C:1 14-12-11 I Same 

"":It; e:; 40.0 WB 41 1" Same 

40,0 .11 c; c:c: ') 10-11-15 Same 

41.5 45.0 WB 41 1" Same 

de:; n .1" e:; c:c:. 2'>-:n-1R 'Same 

d"C; .dA n Wu .11 1 " Same 

Gray medium to coarse,sand, w/boulders,.trace 
48.0 51.3 IWB 41 1" f~~risL& grave] . 

51.3 ";1 A Iwn Gray shaley LimestOne 

51 8 c;Ll n I toJR IGrav~e 

54.0 Total De lth 
". j 

REMARKS: (Casing, Water Loss, Etc.1 Water Level Time Date 

Set 51' of 14" P.V.C. with 3' above ground ____ (Completionl 

Bottom IS' slotted, gravel-packed tOlD', grout to surface. (Electric logged) 

@!lne-Ulestern Compang,/nc. 
I. ~ ... __ _ 
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LOGS OF WELLS AND TEST HOLES 

Given on the following pages are logs of 15 test 
holes drilled by the State Geological Survey of Kansas 
and logs of 22 wells and test holes obtained from 
drillers and other sources. Additional logs of test holes 
are on file at the State and U.S. Geological Survey 
offices, Lawrence, Kans., and may be consulted there. 

12-21E-36ccc.-Driller·s log of we)) in the SW~ SW'~ SW'~ 
sec. 36. T.12 S .• R.21 E.; drilled by W. D. Wilson for Ted 
Weeks. 1952. Altitude of land sudace. 885::!: feet; reported 
depth to water, 121 feet. 

Thlckn •••• 
f.el Soil ________________________ _ 

Clay _______________________________ _ 
Clay and sand _________________ _ 
Limestone. brown ________________________________ _ 
Shale, dark _____________________ _ 
Limestone _________________________ . __ 
Shale. light . ________ . __ ._. ____ . _____ . _________________________ _ 
Shale. sandy (very little water) ___________ _ 
Lililestone _. ____ ._. ________ . _______ . __________________ _ 
Shale. sandy _______________ ., ___ _ 
Limestone. light __ Shale. gray _______________________ _ 
Limestone _____ _ ___ _ 
Shale, dark gray _________________________ _ 
Limestone . ______ _ 
Shale. dark ______________________________ _ 
Limestone ______________________ _ ___ _ 
Shale. sandy, dark (water) ________________________ _ 
Red bed _________________________________ _ 

Shale. sandy. light gray (water) ____ _ 

3 
13 

4 
20 

6 
7 

12 
12 
20 
15 
11 
3 

28 
30 
19 
2 
2 
9 
4 

16 

Deplh. 
feel 

3 
16 
20 
40 
46 
53 
65 
77 
97 

112 
123 
126 
154 
184 
203 
205 
207 
216 
220 
236 

12-22E-20cac.-Driller·s log of Sunflower Ordnance Works 
well No. 4 in the SW~ NEll SW~ sec. 20, T.12 S., R.22 E.; 
drilled by Layne-Western Co .• 1942. Altitude of land surface, 
7!!6.1 feet; depth to water, 7.9 feet. 

Thickne ... 
feet Soil _____________________ _ 

Soil. sandy ______________________ .:-____________ _ 
Sand. fine, brown _____ , _____ _ 
Sand. fine. gray _________ ._. ____ _ 
Sand. coarse; gravel and rock ______ _ 
Limestone ___ _ 

2 
10 
10 
8 

18 

Depth. 
f.et 

2 
12 
22 
30 
48 
48 

12-22E-24cccl.-Driller·s log of city of Olathe we)) No. 3 in 
the SW~ SW~ SWl< sec. 24. T.12 S .• R.22 E.; drilled by Layne­
Western Co .• April 1964. Altitude of land surface, 782.8 feet. 

Thlckne .. , 

f··' Topsoil ____ , ___________ _ 
Silt. clayey. brown __ _ 
Sand. fine to very fine, dense, brown __ _ 
Sand, fine to medium, dense, brown ___ _ 
Sand, fine to medium, dense, brown; trace 

coarse sand __ 
Sand, medium to coarse, brown; trace fine sand and loose gravel ____________ _ 

1.5 
8.5 

15 
2 

3 

5 
Sand. coarse to medium, gray; trace fine sand and loose gravel ___________________ 24 
Shale, hard, green and gray 1 

Deplh. 
f •• ' 

1.5 
10 
25 
27 

30 

35 

59 
60 

12-22E-24ccc2.-Driller·s log of city of Olathe well No. 4 in 
the SW'~ SW~ SW'~ sec. 24, T.12 S., R.22 E.; drilled by Layne­
Western Co., 1964. Altitude of land surface, 780.0 feet. 

Thlckne ... 
f •• ' Topsoil ___________________ _ 

Silt. sandy. brown; trace medium clay __ _ 
Clay. silty, medium. brown _______ _ 
Silt, clayey. brown; trace soft sand ______ _ 

1 
2 

10 
5 

Sand, very fine to fine, dense, brown ___ _ 2 

Deplh. f·.' 
1 
3 

13 
18 
20 

Kanst18 Ceol. Survey Bull. 203, 1971 

Thickne ... 
'eel 

Sand, fine to medium, dense, brown ___ _ 
Sand, fine to medium, gray; trace dense coarse sand ________________ _ 
Sand, medium to coarse, gray; contains some dense fine sand _________ . ______________ .. _ 
Sand, medium to coarse, gray; trace dense fine sand ________ . _______________ _ 
Sand, medium to coarse, brown and gray; trace 

fine sand and dense gravel __________ _ 
Sand, medium to coarse, gray and brown; trace 

fine sand and loose gravel ________ _ 
Sand. medium to coarse, gray; trace fine sand and loose gravel __ : ____________________ _ 
Sand, medium to coarse, gray; trace medium 

dense fine sand and gravel ____________ _ 
Sand, medium to coarse, gray; and medium dense gravel ______________________ _ 
Limestone, solid ______________ _ 

3 

6 

3 

1 

5 

5 

4 

3 

5.5 
0.5 

Dept1., 
feel 
23 

29 

32 

33 

38 

43 

47 

50 

55.5 
56 

12-22E-25bbcl.-Driller's log of city of Olathe well No.1 in 
the SWlI NWlI NW~ sec. 25, T.12 S., R.22 E.; drilled by 
Layne-Western Co., April 1964. Altitude of land surface, 780.7 
feet. 

Thickneal, Deplh. 
feet feet Topsoil ____________________________ 

1 1 
Silt, clayey, moist, medium, brown ______ 9 10 
Silt, sandy, moist, soft, brown _______ 3 13 
Sand, fine to medium, very dense, brown __ 8 21 
Sand, very fine to fine, very dense, gray ___ 8 29 
Sand, very fine to fine, gray; trace very 

dense medium sand ___________ 3 32 
Sand, medium to coarse, gray; trace fine sand 

and loose gravel 2 34 
Sand, medium to coarse, gray; trace fine sand, . 

gravel, and boulders ______________ 2 36 
Sand, medium to coarse, ~ray; trace loose flne 

sand, gravel, and boul ers _________ 8 44 
Sand, medium to coarse, gray; trace clay, fine 

sand, gravel, and loose boulders _______ 3 47 
Sand, medium to coarse, gray; gravel and loose boulders __________________ 4 51 
Sand, medium to coarse, gray; gravel and 

medium dense boulders ________ 15 66 
Shale, medium, gray 0.5 66.5 

12-22E-25bbc2.-Driller·s log of city of Olathe well No.2 in 
the SW~ NW~ NW~ sec. 25, T.12 S., R.22 E.; drilled by 
Layne-Western Co., April 1964. Altitude of land surface, 780.9 
feet. 

Thlckne .. , 
feet 

1 
4 
5 
8 

11 
9 

Topsoil _ _ ______________ _ 
Silt, sandy, brown; trace medium clay ___ _ 
Clay, silty, stiff, brown ___ _ 
Clay, silty, brown; trace medium sand ___ _ 
Sand, very fine to fine, very dense, brown __ 
Sand, very fine to fine, very dense, gray __ _ 
Sand, medium to coarse, gray; trace medium 

dense fine sand 6 
Sand, fine to medium, gray; trace very dense 

coarse sand _ __ 
Sand, medium to coarse, gray; trace fine sand, 

gravel, and medium dense boulders ____ 14 
Limestone, solid 1 

4 

Depth, 
/eel 

1 
5 

10 
18 
29 
38 

44 

48 

62 
63 

12.22E-26dab.-Sample log of test hole in the NW~ NE~ SE~ 
sec. 26, T.12 S., R.22 E., about 16 feet south of center line of 
Kansas Highway 10; augered August 1954. Altitude of land 
surface, 796± feet; depth to water, 30± feet. 

Roadfill __ _ 
QUATERNARY SYSTEM 

PLEIsTOCENE SERIES 
RECENT AND WlliCONSINAN STACES 

Newman terrace deJX!sits 
Silt and clay, slightly sandy, 

grayish-black 

Thickn ... , 
feel 

5 

7 

Depl", 
feet 

5 . 

12 
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FOR 

LAYNE-WESTERN CO.' 
- . 

;·This sheet is to be filled in and mailed to office upon completion 0 well 
.............. J.'Jt.dt.IA);..e4.~ .. dLdl.h.'AII..~~.......................................... .///.-tl .. ~ (~?:::: ........ . 

7~~ C'" N ... 01 Job 7'; 70-:'; 
Well N o ...... ~O' . .d.......... .f.L:.~Lf. .... &~hi!!.'-L: ..... £.R.Lt4 .... ~Jt.l..i.el!_ ... _ 

, Dnu.r~ I 
1. Is there a plug in .Well ..... ~t1l'..cf:. .................................................. _ .......... _ .......................... _ .... . 
2. Thickness of plug .. " ............ ~.rt ................. inches· . . 
3. Log of Wen. Fonnation Fonnation . 

....... t2. .. : .. to .... ;1 .. ':............ ~~'#.u.?:I.(.I.i.L... . .. fI. .. L.. ... to .. ,;!.,?............ ~tllf.s.e.. .. ~d.iY.'1 

..... ,;z .. ~ ..... to .... I:.".~ .......... 1,,1.; .• ~1I1/.tf4 t2..2. ....... to .. fl/.. ............ ;6'/.Il~ .. C'.M/-... . 

... L-:. ...... to.L~:.:' .......... r;.· .A'lflJk/Y.'.~ .3.L ........ to.:'-Il.. ........... a~4S.8. .. .r.Jl¥/..Jb'tI ~4f. 
." / 'j ~ 0 ./..(2. ......... to.:ld. ........... ./9#.~rJA".KtY..I!A~ ,~(!. •••••••••• to4.,r... ....... ~ J::,A.4~e.J!".¥LI d,tAft 

,,;t.d.. .. ~ .... to.;f..~~ ..... &/..~"4.f~ .. ~ .f...£. ........ toL;(.~ .. :..~A~.r.e..L~tY.'I./.I.tttl tlA' .". 
-:z.s:..::. ... to.:2.L~ ... .tf'N ~~e.$AIII..e.tt .................. to ................. ~~!' AI ~.~~~t.('!..!f.!.: 

. ./ ~/// 
4. Depth of well (ground level to top of p ug) .................... ~.t? ... ~ ..................................... .feet 
5. Size and lengths of ,material left in well:' ' 

......... L . ..£. .. .feet ot .... .LL.ineh .:~ screen ~ 

.......................... by: ................... ?'" .... by ........................ shutter cone 

... ..k~ .. ~~.~.feet of .... LL. ........ .inch inside blank casing 

.~ .. R ............. feet of .... ~~ ....... jnch outside blank casing 

~: :;::n~:;;a:g~ .. ~~i~£~~_._ .............................. _ .. 
8. Well was completed ..... ~L.. ..... ,#.: ... 'Zz..~..f..~I? ........................................................ . 
9. Number of working days ................... L.a .............. ~ ...... ~:: ........................................................ . 

10. Test of well: 

Power used ... £/..¥.. .. ,L2!!e.4?I.!. ... 
Duration of test. ..... 2~ours 
g. p. m. pUmped. ..... _ ... A~d. ............... . 

F 'd I el 1 Standing water level. ...... L .. .r..L.~.~~ ....... _ ... .feet 
rom groun ev . . 4'" Pumpmg water level.. .... ;% ....•... ~ ••......•••.•.• _ .. .feet 

'7~1'7 I' DrawdoWD ... - ...................... ./.. .... ~ ................. _ .. .feet 
11. Pump N o ................................... was installed in this well by .................................................... __ . 

~ , IM&aI .. ·.N_ 

12. Remarks : ..... L~:r..r.../U./.d. .... ~.G: .. ~.¥..T.II_ ...... ..r.:.:Z:#.:.€..=: . .#'~L.#.~$.r 
... ~./. .. e.::. ................. _ ............ _ .......... _ .................. _ ...... _ ...... _ ............. _ .......................... _ ............ _ .... . 
........................•..•..•........... _ ........... _ .......•... __ ....... _._ .... _ .... _ ......... -_ .. _ .....................•.. _ ............. _ .............• I .......................................... _ ........... _ ....................... _ ...... _ ...... _ ......................... -......... _ ........ -................ -..... . 
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TF.!S'l' HOl,ES --
FARM CnE~nCALS COOPlfRATIYE ~§.§..o..91j\~t!.Q.r! 

LArffiEtlCE 1,.1S..~,~ , 

~..!!.1!AnY ,_.1959 

LAYllE-WESTEnn C()"'P~1~!..~Ar7SAS CIX!.tJ:!!::~§ .. OUt1;r-=--!2nIT.lt~1l.:.J.!.~1~R~Q.fl 

HOLE no. 111 

0',0" -
5'0". .. 

10'0· 
18'0" -
37'0· .. 
39'0" 
47'0" -
4~tO" -

Gaga 11010 250' S. ot Well G 

5'0" 
10'0" 
18'0" 
37'0· 
~910n 

47'0" 
'49'010 

50'0" 

Sondy top 8011 
Hard black Sumbo 
Fino to mad. Band 
~1no to mod. sand~ clay balls 
Soft bluo oloy sendy 
F1no to mod. sand·ood grovel 
BrokC!ln rook 
~U19b grs7,abale 

Stat10 W~ter Lovel ... 
HOLE NO. 112 ... 626' N. & 100' E. of Wall H 

0'0" 
16'0" 
22'0" 
26'0" 
32'0" 
35'0" 
"l'OD 
44'0" 
45'0" 

, : 

-
-... 
---

[l0LE WO. ll~ 

0'0" 
15'6" 
21'O~ 
38'0" 
4016- .. 
42 16" 
44'0" 

... ---.. 
-

BOLE NO. 114 

0'0" '" 
17'0" -
24'0· -
M'O· -
~'O· 
47'0· 
49'0· 

• 

16'0" 
22'0" 
26'0" 
32'0" 
35'0" 
41'0" 
44'0" 
45'0" 

Brawn silty olsy~ mod. hard 
Had. & t1nG brol'/n sond~ 11ttlo ooarsG, looea 
Mad. f1nG gra1 sand, 100Do 
!.tod. gray sand 
Bluo 01":1 str<!olcs ot f1no sand 
F1ns & Mad. Dond, raw cl~y bello 
Mad. sond, 11'ttlo coor:Jc, olay bolla 
L1DWstone~ brolton 
L1maDtono~ Do11d 

Stat10 Water Leval -
~ 50t S •. of #112, - Well I to be 10' N. of #113 

15'S-
21'0· 
38'0· 
40'6" 
42'6n 
44'0" 

Brown clay 
Med. and l1ttle coarse sand 
Mad. to coarse sond 
J,"1ne to mad. sand 
Mad. to coorso sand end D~ma gravol 
Broken 11mostono 
L1mestono, aol~l 

- Gnse Holo 250' E. or #112 

17'0" 
24'0" 
~3'0" 
35'0" 
47'On 
49'0" 

Bl'o':ln oley 
F1no to mod. brc:-ln nau<l 
V-ftd. to mod. 1'lno grDy cond 
Bluo cloy cnd fi.na emul 
Mad. gray nand, 30m~ flno, lots 
Lime3tona Dnd bouldorc, brokon 
L1moetone, 30l1d ' 

oi' 010.:1 
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12-22-19bdc-Log of test hole W. SunlloweTd Ordnance Plant, in the SW'1, 
SE~4 NW'1, aec. 19, T. 12 5 .• R. 22 E .• Johnson County, drilled 1942. Surface 

altitude. 7822 feet. Thickness. 
feet 

QUATERNARy-Upper Pleistocene to Recent 
Alluvium Top soil. sandy. blue ................................................................... . 

Sand. fine. whitish tan .............................................................. .. 
Sand, medium to fine. tan and white ................................... . 
Sand. medium to fine. blue ..................................................... . 
Sand. medium to fine. blue; few clay balls ...................... .. 

-: Sand, coarse. blue; many blue clay balls ........................... . 
• Sand, coarse. blue; few blue cla)' balls .............................. .. 

Gravel; sand, coarse. blue; boulders ................................... . 
PDo"NSYLV ANlAN-Missourian 

Limestone .................................................................................... .. 

1 
9 
9 
6 
5 
3 
1 
1.8 

Depth •. 

f:t\ 

10 
19 
25 
30 
33 
40 
41.8 

41.1 

12-22-19cbb-Log of te.t hole Y, SunlloweT Ordnance Plant, in the NW'4 
NW'1, SW'14 .ec. 19, T. 12 5., R. 22 E., Johnson County, drilled 1942. Surface 

,"titude, 105.0 feet. lbIckness. Depth, 
feet feet 

QtlATERNAJly-Upper Pleistocene to Recent 
Alluvium 

~y .~~t:~:::::::::=::=::::::::::~::::~::::::::=:::::::::::::::::=::: 1~~ 
Silt, fine. streaks of brown clay .................... · ........ · .. · .......... ·.. 8 
Clay. sandy. brown to gray .. _ .............................................. 14 
Sand. medium to coarse. yellow reddish; clay balls ........ 1 
Sand, blue; few clay balls ...... _............................................. 9 
Sand, blue. streaks of shale ...... _ ...................... _.................. 0.5 

.~ Sand. coarse. blue ........................... _.......................................... 9.5 
. Sand, coarse. blue; gravel. boulders. and streaks of clay 3.5 

Pi:NNSYLV ANlAJI-Missourian 
Shale. blue ... _ ...................... _._ ................................. _............... 1.3 
Limestone ... __ . __ ................... _ ..................... - ........... __ ... -

1.5 , 
11 
25 
39 
46· 
55 
55.5 
65 
68.5 

69.1 
69.1 

- - - - - - - -
12-22-19cca-Log of wateT well 2, SunfioweT Ordnance Plant, in the NE'4 
S\n~ SW~4 sec. 19, T. 12 5., R. 22 E., Johnson County. drilled 1942. Surface 

altitude, 797.8 feet. 
nllckness. Depth. 

feet feet 
QUATERNARy-Upper Pleistocene to Recent 

Alluvium 
Top soil. sandy .......................................................................... .. 
Clay, silty. sandy. tan ............................................................... . 
Clay. sandy, dark gray .......................................................... .. 

~:~: ~~ 52:;;. ~o;,; .. :::::::::::::::::::=:::::::::::::::~::::::::::::::=::=::: 
Sand. fine. brown. streaks of gray clay ............... _ ............ . 
Sand, fine, brown ......................................................................... . 
Sand, fine. brown. streaks of blue-gray clay ................... . 
Sand, fine. brown. streaks of blue sand .......................... .. 
Sand, medium to coarse. brown. streaks of blue-gray 

1 
5 
4 
8 
3 
2 
3.5 
1 
2.5 

clay ............................................................................................ 8 
Sand, medium to coarse. brown; clay balls ........................ 2 
Gravel. coarse, blue; boulders .............................................. 5 
Sand, medium to coarse, blue ................................................ 2 
Boulders .......................................................................................... 1 
Sand, medium to coarse. blue ................................................ 5 
Boulders .......................................................................................... 4 

!'ENNSYLV Al\"IAN-Missourian 
Shale. soft, blue gray................................................................ 3 

1 
6 

10 
18 
21 
23 
26.5 
~~.5:~ 

38 
40 
45" 
41 " 
48 
53" 
51 

60 

12-22-19ccb-Log of wateT well 1, SunfioweT Ordnance Plant, in the NW1f. 
SW'4 SW1f, aec. 19, T. 12 5., R. 22 E., Johnson County, drilled 1942. Surface 

altitude, 800.0 feet. 
lbIckness. Depth. 

feet feet 
QUATERNARy-Upper Pleistocene to Recent 

Alluvium 
Top soil, black ................................... _ ................................. _... 1 
Sand, fine, silty, tan .................................................................... 10 
Sand, fine. silty, tan, streaks of gray clay ............... __ ..... 4 
Clay, brown gray, streaks of sand ........................................ 4.5 
Clay. brown gray ............................................................... _ ... 3.5 
Sand, very fine, yellow white ................... _........................... 8 
Sand, fine, yellow white ...................................... _ ........ _....... 4.5 
Sand, fine to medium, blue ....................... _ ....................... _.. 5.5 
Sand. medium. blue ................................................................. _. 8 
Sand, medium, blue. streaks of blue shale ........................ 1 
Sand, coarse, blue ................................................................ _... .1.5 
Sand. coarse, blue; boulders ................... _............................. 7.5 

I'ENNSYLV ANlAN-Missourian 

~f~:~t:!:e ==:::::::::=::::::=::::::::::::::::::::::::::=:::::::::::::=:::::=::::: 6 

1 
11 
15 
19.5 
23 
31 
35.5 
41; 
49 -. 
50 
51.5 ~ 
59 

65 
65 

- -



Kan..as City, Kan..as. Area 71 

36. Log 0/ test !wle 48 in the NW% NW* lice. 14. T.60 N., R. S3 lV., North 
KOMOB Cit7l, Missouri, drilled btl Corps 0/ Engineers. Sur/ace altitude. 

. 74981eet. 
QUATERNARy-Pleistocene and Recent 

Alluvium 
. Thickn ..... 

/eel 

Sand, fine to coarse (Water level, 12 feet below land 
surface.) ••.•.• • • • . . • . • •• • . •• • • •• • • • . • • • • • • •• • • • . • • 14 

Silt and sand ....................................... 4 
Sand; contains some silt •.••••..•.....••••••...••..•• 
Ssnd and gravel ................. : .................. . 
Sand; contains some silt .......................... .. 
Sand; contains some gravel ......................... . 
Sand and gravel .................................... . 
Sand; contains some gravel .......................... . 
Sand ............................................... . 
Sand and gravel ............................... ; .. .. 
Sand ............................................... . 
Clay; contains some san'd ............................ . 
Sand; contaJns some gravel ........... ; ............ . 
Sand: contains some silt ............................ . 
Sand ............................................... . 
Gravel and sand ............ ; ................. , ....• 

PEN NSYLVANIAN-Missourian 

8 
2 
2 
2 
4 
4 
5 

12 
3 
6 
4 

10 
2 

43.5 

Depth, 
/ .. , 
14 
18 
26 
28 
30 
32 
36 
40 
45 

• 57 
60 
66 
70 
80 
82 

125.5 

Shale ................... ~................. .......... 1.5 127 
• 

37. Log 01 tellt hole 44 in the NW1,4 SW* Bee. 14, T. 60 N., R. 55 lV., North. 
KOfl8G8 City, Missouri, drilled by Corps 01 Engineers. 
746.0 leet. 

Sur/ace altitude, 

QUATERNASy-Pleistocene and Recent 
Alluvium . 

Thir.knell. , .... , 
Silt, sandy ...••••••.•.••••••..••••••......•••••••••• 14 
Sand (Water level, 21 teet below land surface.) .....• 12 
Sand and gravel..................................... 18 
Sand ................................................ 4 
Sand; contains some gravel and silt ................ .. 
Gravel and sand ................................... . 
Sand and gravel ...•••...•....•...••..•....•••...... 
Gravel and sand •.••.•...•••..•.•..•...••••••••••... 

PENNSYLVANIAN'-:'Missourian 
Shale .............................................. . 

4 
10 
16 
55 

Depth. 
Ie., 

14 
26 
44 
48 
52 
62 
78 

133 

134 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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COUNTY 
H~~3 

WEL.L DEPTH 

0065 

W ATE R W ELL 
LEGAL DESCRIPTION 

T R S EXT FRACTION 
1124E300001 NCSWSE 

S Y S T E M 

WELL OWNER 

ELEVATION 
.-r.:- -, -, :'J 
001210 

FORMATION *DEPTH GRNDWTR ENCTRD* 
FEET FEET FEET 

1210121121 

PAGE 1 OF ;::: 

DWR APP NUt>1BER 

STATIC 
WATER LEVEL 

121121121121 

*PUMP TEST DATA* 
WATER HOURS YIELD 
DEPTH PUMPD GPM 

EST. WELL CHEM TYPE ******* CASING ******* 
YIELD USE ANAL CASING *DrA. FT. orA. FT. 

***CASING**** TYPE OF 
OIA. FT. SCREEN 

~W:1I21121 1 121 N 

************** 
FROM TO 
0015 012155 

SCREEN INTERVALS ********************* 
FROM TO FROM TO FROM TO 

GROUT '**"*'******** GROUT INTERVALS************ NEW 
WELL 

1 

COMPT. CDNTRAC. NEAR 
LIC. NUM. CNTM 

12114'3 
MATERIAL FROM TO 

HIT ENTER 

l:CLAY 5:VF SD 
2:SILT 7:F SD 
3:SILTY CL 8:M SO 
4:SDY CL 9:C SD 
5:SAND 10:VC SD 

DEPTH I_OG 
IZIIZI01Z1-
17.1,21121 :l 1211 
(WI:I. '3 04 
1210.:::7 1215 
i/..11Zl;3lZ1 1214 
0.(153 17 

FROM TO FROM TO 

11:GRAVEL 15:VC GR 21: SH&LS 
12:VF GR 17:S0&GR 22:CHTY LS 
13:F GR 18:BLDR 23:SS 
14:M GR l'3:SH 24:SS&SH 
15:C GR 2121:LS 25:DOLOMITE 

DEPTH LOG 

DATE 
041777 

25:CHTY DOL 
27:COAL 
28:ROCK 
2'3: ROCK&SD 
3121: ROCK&CL 

31:CALICHE 
32:FLINT 
33:CHERT 35:GYP 
34:PYRITE 
35:CLAY GR 

PAGE 2 OF 2 
DEPTH LOG 

F 



....... 

COMPUTER PRINTOUT KEY 
line 1 of Water Well Data 

CNTY • Coun t:j 
nlSP • Township 
RANGE • Range 
SCTN • Section 

Well Depth • Well Depth of Completed Well (ft) 

USE • Well Water to be used as: 
01 • Dome s tic OS .. PIb 1f c Wa ter Suppl y 
02 • Irrigation 06 • on Field Water Supply 
03 .. Feedlot 07 • lawn and Garden 
04 - Industrial 08 .. Air Conditioning 

NR CR • Nearest Contamination: 
01 ta Septic Tank 
02 • Sewer lines 
03. M111 Slot 
04 • lateral Lines 

SCRH OPNG • Screen Opening: 

Une 2 of Wa ter Wen Data 

SCREEN () _ 

CASING ( ) 

GROUT ( ) 

Une 3 of Wa ter Well Data 

lithologic Abbreviations: 

81 

01.- Continuous Slot 
02 • louvered Shutter 
03 • M111 Slot 
04 • Key PLllched 

01 • Steel 
02 .. Brass 
03 • Stainless Steel 
04 - Galvanized Steel 

01 • Steel 
02 - PVC 
03 - RMP (SR) 
04 • ABS 

01 • Heat Canent 
02 - Cement Grout 
03 - Bentonite 
04 - Other 

CL - Clay 
SOY - Sandy 
CHTY - Chert:j 
VF .. Very Fi ne 

OS • Cess Pool 
06 • Seepage Pit 
07 • Pi t Privy 
08 • Sewage lagoon 

OS • Gauzed Wrapped 
06 .. Wire Wrapped 
07 • Torch Out 
08 .. Saw CUt 

OS • Fiberglass 
06 • Concrete Tile 
07 • PVC 
08 - RMP (SR) 

OS - Wrought Iron 
06 • Asbestos-Cement 
07 • Fiberglass 
08 - Concrete TUe 

F .. Fine 
M • Medium 
C • Course 
VC - Very Course 

09 • Dewa teri ng 
10 - Observa tion 
11 - Injection 
12 - Other 

09 - Feedyard 

WATR.lEVl • Well's Static Water level 
YLD GPM - Yield Gallons Per Minute 
CHM ANl - Chemfcal Analysis (Yes/No) 
TYPE 1 • Constructed 2· Reconstructed 3· Plugged 
DRIll DATE • Date Well was Drilled 
DRILLER • Licensed Water Well Contractors Number 
ElEV. FORM .. Eleva tfon Forma tion 

10 - livestock Pens 
11 - Fuel Stonge 

13 • Insecticide-Storage 
14 - Abandoned Water Well 
1S • Oil Well/Gas Well 

12 • Fertilizer Storage 

09 • Drilled Holes 
10 • Other 
11 - None (Open Hole 

09 - ABS 
10 - Asbestos-Cement 
11 • Other 
12 • None Used 

09 - Other 

so • Sand 
GR- Gravel 
BlDR • Boulder 
SH - Shale 

16 • Other 

lS • limestone 
SS • Sandstone 
DOL • Dolomi te 
GYP • Gyp Stili 

-------------------
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Fader-Ground Water in the Kansas River Valley, Junction City to Kansas City, Kansas 11 

SUMMARY 

The depth to water in valley-fill deposits of the 
Kansas River valley ranges from 0 to 50 feet below 
land surface and averages about 25 feet. Water levels 
in wells are generally higher than the stages of the 
river at adjacent sites. 

The saturated thickness of the valley-fill deposits 
is as much as 90 feet and averages 28 feet. These 
deposits contained about 1 million acre-feet of ground 
water in 1967. Large quantities of ground water are 
available and wells yielding more than 1,000 gpm are 
common. 

The annual rate of withdrawal of ground water in 
the Kansas River valley ranged from 38,500 acre-feet 
in 1959 to 64,700 acre-feet in 1966. The withdrawal 
rate for 1966 probably could be increased as much as 
4 times without adversely depleting the ground water 
in storage. 

Data compiled in the report indicate that the 
transmissivity ranges from 5,300 to 48,000 sq. ft. per 
day. The long-term storage coefficient is estimated to 
average 0.15. 

Except for the area downstream from the East 
Kansas Avenue Bridge (23rd Street) in Kansas City, 
the chemical quality of the ground water is suitable 
for most uses. However, the water is generally very 
hard and may contain as much as 58 mg/l of total 
iron. 

LOGS OF TEST HOLES 

Logs of six test holes drilled in the Kansas River 
valley were selected as representative of the types of 
material in the valley-fill deposits. The logs are given 
in downstream order. The test holes were drilled by 
the State and U.S. Geological Surveys; samples were 
examined by a geologist or hydrologist during drilling. 

11-7E-7bbd.-Log of test hole in Riley County in the SE~ 
NWl4NWl< sec. 7, T.ll S., R7 E., about 1,330 feet north and 
670 feet cast of ~ cor. sec. in west road ditch; augered 
August 25, 1969. Altitude of land surface, 1,048 feet. 

Thick"" •• , 
. feft 

QUATERNARY SYSTEM-PLEISTOCENE SElUES 
Alluvium 

Topsoil, silty, black 2 
Sand, fine, brown ._____ 2 
Sand, very fine, tan __________________ 8 
Silt, clayey, ~andy, black ________________ 3 
Silt, sandy, c1ayeYj brownish-black ________ 10 
Sand, very fine, si ty, gray __________ .____ 3 
Clay. silty, blue; some coarse sand _________ 3 
Sand, silty; some bluish-gray gravel _______ 6 
Sand, coarse, and gravel, bluish-gray; 

some silt and clay _______ .____________ 5 
Sand. coarse, and gravel, blUish-pay ____ 13 
Gravel, coarse sand, and Hat limestone 

pebbles, grayish-brown 15 

Deplh, 
1m 

2 
4 

12 
15 
25 
28 
31 
37 

42 
55 

70 

PERMIAN SYSTEM 
Shale, weathered, whitish-yellow ___ 0+ 70+ 

10-8E-23caa.-Log of test hole in Riley County in the NE,. 
NE,.SW,. sec. 23, T.I0 S., R8 E., about 40 feet south and 20 
feet west of center of section; augered August 20, 1969. Alti­
tude of land surface, 997 feet. 

Thick""", 
feft 

QUATERNARY SYSTEM-PLEISTOCENE SERIES 
Alluvium 

Topsoil, silty, black ___________ .__ 2 
Sand, fine, silty, brown _________________ 15 
Clay" silty, blue; contains silt layers ________ 4 
Sana, very fine, silty, gray _____________ 8 
Sand, fine, gray ____________________ 5 
Sand, fine to medium, gray ________ 11 
Sand, medium to coarse; some pea gravel ______________ 7 
Sand, coarse, and fine gravel, gray ______ 12 

PERMIAN SYSTEM Shale, blue __________________________ 1+ 

Depth, 
feet 

2 
17 
21 
29 
34 
45 

52 
64 

65+ 

ll-I4E-14daa.-Log of test hole in NE,.NEJOSE,. sec. 14, T.ll 
S., R.14 E., about 300 feet south and 20 feet west of E,. cor. 
sec.; augered August 29, 1969. Altitude of land surface, 904 
feet. 

Thlckne .. , 
left 

QUATERNARY SYSTEM-PLEISTOCENE SERIES 
Newman terrace deposits 

Topsoil, silty, black 3 
Clay, silty, brown 7 
Silt, sandy, clayey, tan _________ 6 
Sand, fine, silty, and silty clay layers, tan 4 
Sand, fine, silty, clayey, tan ____________ 15 
Sand, fine l silty, clayey, gray _______ 5 
Sand, mettium, silty, gray, and pea gravel 10 

PENNSYLVANIAN SYSTEM 
VVABAUNSEE GROUP 

Shale, gray 2+ 

Depth. 
feft 

3 
10 
16 
20 
35 
40 
50 

52+ 

11-17E-27cbb.-Log of test hole in Shawnee County in the 
N~W"S~ sec. 27, T.ll S., R17 E., about 2,400 feet 
north of SW cor. sec.; augered August 1969. Altitude of land 
surface, 860 feet. 

Thlcknu., 
feet 

QUATERNARY SYSTEM-PLEISTOCENE SERIES 
Alluvium Sand, coarse, tan _____________ 5 

Sand, coarse, silty, brown _____________ 4 
Sand, fine to medium, tan _______ 14 
Sand, coarse, tan _____ 11 
Sand, coarse, and some pea gravel, gray-ish-brown _______________________ 10 
Sand, coarse, and pea gravel, silty, gray __ 8 
Gravel, fine, silty, gray __________________ .___ 18 
Gravel and flat limestone pebbles ___________ 7 

PENNSYLVANIAN SYSTEM Shale, blue ____________ 1+ 

Deplh, 
leet 

5 
9 

23 
34 

44 
52 
70 
77 

78+ 

12-19E-lddd.-Log of test hole in SE"SE"SE~ sec. I, T.12 S., 
R19 E., about 60 feet west and 40 feet north of SE cor. sec_; 
augered May 24, 1966. Altitude of land surface, 837 feet. 

Thick"" .. , Depth, 
'eft ,_ft 

QUATERNARY SYSTEM-PLEISTOCENE SElUES 
Newman terrace deposits 

Topsoil, silty, black __________ 4 4 
Silt, clayey, black _ __ 3 7 
Clay, silty, brown-black ________ 5 12 
Silt, clayey, tan _________ 2 14 
Sand, fine, silty, brown 3 17 
Clay, silty, tan 9 26 
Silt, clayey, tan 4 30 
Clay, blue 3 33 
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APPENDIX C- TYPICAL SAND 
GRADATION ANALYSES 
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Zft 

"n _r GRAIN SIZE CURVES 
z/II 
",r 
"'~ 
liZ 100 
-0 

u.s .• TANDAIID ,IEYE orENINI. IN INCHE. u.s. ,TANDMD SIEVE NUMaEIIS 

3 2 I~ I 3t. ~. \'a If. 4 • • 10 141. 20 30 40 50 10 100 140 200 

~ ..... 
90 

~ ~ ~ ....... r--.... 4 
\ ~ ~" I--' 

80 1\ i\ I~ 
(5 \ \ \' 1 

t-
::c 
C) 70 
LLI 

\ , \ l' 
\ \ ~ \ 

~ 

>- 60 
CD 

\ \ , \ 
~ \ 

0:: 
IIJ 50 
z 
i:L 
t- 40 z 
IIJ 

\ \ ~ (2 
X'\ ~\ ~ 

../ \~ , 
Wl \ \1\ \ -

U 
0:: 30 IIJ 
Q. 

1 
1\ ~ , 

20 
(3Y ~ ~\ ~ 

, ~ ,~ ~ 
10 ~ " ~. ~ ~ ~ ~ ........... 

_. 

0 J 
100 50 10 5 I 0.5 0.1 0.05 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
Coara. I Fin. Madlum Fin. 

Olo. ... ~e Depth Elevation 
Bori n51 Same Ie (ft) (rns 1) Oescrietion 

5-81 1 30 753.7 SAND; Grey, rned urn-fine, trace gravel 
5-81 2 36 747.7 SAND; Grey, rned urn 
5-81 3 41 742.7 SAND; Grey, rned urn 

I 
5-81 4 45 738.7 

I 5-81 5 55 728.7 
SAND; Grey, rned urn-fine 
SANU; Grey, rned urn-coarse, some gravel 

- 5-81 W-I 50~ 733.7 SAND; Grey, rned urn-coarse 

I,'t 

HYDIIOMETEII 

0.01 0.005 

SILT or CLAY 

D <200 
(~g) ~1esh 

0.16 6 
0.24 4 
0.26 4 
o. 11 8 
O.3~ 2 
0.40 1 

o 

10 

20 
t­
::c 

30 C) 
IIJ 
~ 

40 >­
CD 

0:: 

50 ~ 
0:: 

~ 
60 u 

t­
Z 

70 ~ 

80 

90 

0:: 
IIJ 
Q. 

I 00 
0.001 

I 
-4 kH (10 cps) 

631 
1380 
1560 
286 

274u 
2840 (est) 

_ -,- --- .. \- _ . ., ..... -~ - .. ~ ... --
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i 1 ill i±r.-J Jm-r.l ."... t[ trllJJ 1· 1 . J.lliJ 1 

100 50 10 5 I 0.5 0.1 0.05 
GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
Coar .. I Fine Medium Fin. 

Otot~~ Depth Elevation 
(ft) (ms J) Aoring Samnle 

! 

8-81 I 
8-81 2 
8-81 4 
8-81 W-I 

30 752.6 
36 746.6 
46 736.6 
44 738.6 

Descriotion 

SAND; Grey, medium-fin~ 
SAND; Grey, fine-medium 
SAND; Grey, medium-fine 
SAND; Grey, medium-coarse 

-

HYDIIDII[T[II 

0 

10 

20 
~ 
:I: 

30 
C) 

LLI 
~ 

40 >-
CD 

0:: 
LLI 

50 (/) 
0::' 
c:( 
0 

60 u 
I-
Z 
LLI 

70 u 
0:: 
LLI 
Q,. 

80 

90 

100 
.0.01 0.005 0.001 

SILT or CLAY 
I 

D <200 -4 
(~~) Mesh kH (10 cps) 

O. 13 6 450 
0.17 5 713 
0.16 7 670 
0.42 2 3020(est) 
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GRAIN SIZE CURVES 

U.I.I1aHDAIlO .,EVI O .. IN' .... ,N INCHI. u.s. ,TANo.utO IlEVE NUII.IIII 
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OIjJ.1'~e. Depth Elevation 
Boring Sam~le (ft) (msl) 

9-81 1 30 750.8 
9-81 2 36 744.8 
9-81 3 41 739.8 
9-81 4 46 734.8 
9-81 W-l 50~ 730.8 
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GRAIN SIZE IN MILLIMETERS 

SAND 
M.dlum Fin. 

Descr i pt i on 

SAND; Grey, medium-fine 
SAND; Grey, fine 
SAND; Grey, medium-fine 
SAND: Grey, medium-fine 
SAND; Grey, medium-coarse 

HYDIIOIlITIII 

.0.01 0.005 

SILT or CLAY 

0 <200 
(~~) Mesh 

0.20 5 
0.06 12 
O. 18 6 
0.17 5 
&).94 1 
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82 
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713 

·5000(est) 
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S-
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"., _ I~'S ML r"'S,,,..L eL"4j,~·) III"N~PUI-'!.TI" '1-5 
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'3.S - 1'4·1 ML (V'\IJ~L e&.~s..) Ito .... _'c.A-,"c.. ".S 

1 ,y.,' - 1«+'" c..L ,.1·1 35 ),0 lIS' 
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':; PROJECT: 'kANSAS - R,vcrR BRNk. STASIL,I"ZsTIC'tJ Hole NO.-J-;AuD~--!LJ.-!/.::......-____ _ 
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;. 

:' ,-
;; 

..... ' 

-..: 

'" 

Location: Date Sampled: Ft!8 t :21, ''119 

SaInJ 
Depth No, 

I ' , ", - )., 
:l 

. , ".s - ".s 
3 . ' 7.S - .,.s 

LI 1f)'S' - , .. , 

!5 1004' _ II •• ' 

" ".s' - 11"1 

'1 11'" - ,.,.1' 

8 ,.,.,' - ,5.., 

q 1(',,' - /7·1 

10 I.·S' - ,.,.~' 

/I 3f'''' - J5' •• 

"'RK FORM 888 
I APRIL 77 

Classification and 

CoL (V/SUItL U~s~.J 

eN 
CL &.5VA-'- ~L..~~.) 

eJ... 
. SW-SI'1 

5P 

51' 

SP 

~ 

SP 

sw 

._----_._-_ ..... -

'~"" 

•. I.'··, 

Description 

-

. 

," ':: 
J 

W.C. 

~o 

.21·3 

:1,'·7 

~4·!J 

1,·0 

IS.' 

IS'S 

,.. 
:Lo'$' 

fif·' 
''1'0 

IfoC( 

":...~ :~ .. :­
.. ::;.';'", . 
~ ::'.~'.". 

Limit. 

LL PL PI ,"DO ,.0 

57 ''1 !3 

'IS" 19 "'~ 
91 fit-

q, 13 

q, '1 
9' '18 

f, t., 

99 " '1(" ,. 

.. 

~o Retained 

10 

3D 

,If 
q3 

fs-

,3 
94 

76 

ero 

If) 

1.'1 

,I. 

"", 
'II. 

" 
70 

.:,.:.," 
': .' 
,'.:.' 

yo 

;I.. 

", 
J9 

113 

80 

37 

3'10 

. 

'0 IS 

i 

I 0 

II ~ 

5' I 

'1 I 

If :a. 

10 -a 

J? , 

10 

I 

0 

0 

0 

J 

3 

,,! -
't-· 
· · I, 

i· " r" , 

l> 

0-
"", 

" 

I,:i 

-

:' ~'1. 

! . 
,.-
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~LA:;':;'ltl~AIIUN :;'UMrv1AtCY Sheet -L.. ot.....J.-

,. 
PROJECT: 'J<ANsAS RII/Elf BANK Sr4A1Llz 4 T10 A ) Hole No._A~D~-_lJ....A-A7 _____ _ 
Location: Oate Sampled: FeB. 1'1, 197, 

Sa~ 
No, Depth 

I ,.,' - ,.,' ,. / •• ' - 3.0' 

.3 ' '5 ' 1·0 -,,.. 

Lf ' I' .".~ - ." 

0' ,.0' -I.·'S' 

f4 /I.y' - 114' 

7 I"",' - II·" 
8 ,,,.,' - 11--

q /1.,.' - It.'· 

/0 It .• ' - .It.·s' 
, 

II 1 ••• ' - 21'" 

I').. 1., .0' - ~'f.~' 

/3 u,.~' - ~1'8' 

lif ~1.'· _ "',0 .-
I'J "q.,' - 14.y' 

'''' 
)11.04' - lot· .. • 

17 " .. ' - 3O·S 
'.iRK FORM 888 
,·APRIL 77 

I-

W.C. 
Classification and Description. 

"1. 
, 

MI- ~Vf 

Sp· 1,., 
~ 

.sp , 
,,'S 

.sp , - ).t. 

. SP 5·S 

SP /1"1 

5W .. If·, 

SW J,.o 

CH 1,00 

. 5f,v-.s"1 . 
"·7 . 

S~ 1~'1 

SW-SM I'" 'M ",s .' .. . 
I\'\L.. (I" S"'AL '''A'S.) "'ON - ,at ... !t", ~." 

SM 
" 19·~ 

CJ{ '1r.'f ----_. -
sc, 

Il'~ 
--

..•. 

Limit. '". Retained 
LL PL PI 200 70 40 18 10 4 

35' /'- Cf 

'1ft, 90 'ff 1 tJ 

'18 fJ. , 0 

'17 'f .1' , 0 

" 8J ? 0 

qS II 11 J " , 

ql ql 3D I :L -0 

qi 91 '11 ,,, G I 

5. 1'1 32-

'13 'll ,'I.~ 'I J 0 

~'1 lD .3 I (J 

9J '5' ~ 0 

8' '/1 "If, , ~ 0 

(,9 '1'/ ,,2- ,. I 0 

" ;l17 tl-I 

51 50 'I' '-D , .... S" 
L.... 

3/8" 

I) 

&f 

i 
I. 

• 
3/4" j [' •.. 

3 

:~ .. 
! ..... 

(' 

, 
I 

'!-

!., 

i. 

b 

-'- .. - - -- _ ...... .. .. iIIii···. - - .. - --
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\... CUSSUICATION SUMKlRf, :~ ~ 

P~.. hYlln:'ICE 
'. 
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APPENDIX D - SUBSURFACE 
DATA BASE PRINTOUT 



- -
Page No. 
09/20/86 

Test 
Hole 

JC-I 

JC-2 

JC-3 

JC-4 

JC-5 

JC-6 

JC-7 

JC-B 

JC-9 

JC-IO 

JC-II 

JC-12 

JC-13 

JC-14 

JC-15 

JC-16 

JC-17 

JC-19 

JC-2O 

JC-21 

D-I 

D-2 

BUL-I04 

BIll-lOS 

- - - - - -
North East 

279850 2919SS0 

279BSO 2919030 

279850 29111SSO 

2798SO 2918030 

280175 2918275 

280600 2918bSO 

2809S0 2918900 

281300 2919175 

281700 2919475 

282050 2919750 

282700 2919'1SO 

283300 2920300 

2B3BSO 2920550 

2B44OO 2921050 

284900 29214SO 

2BS3SO 2922000 

2BSBOO 2922600 

2863S0 2923900 

2866SO 2924600 

286900 2925200 

276200 2906400 

274400 2906700 

• 28BSOO 2923600 

287BOO 2923700 

Surfice Totil 
Elevation Depth 

764.7 68.0 

765.1 64.6 

765.5 66.0 

Elev. Bedrock Bedrock Top of 
8ottOll Depth El evati on Upper 

of (511 5and 
Hole 

696.7 68.0 696.7 0.0 

700.5 64.6 700.5 11.0 

699.5 66.0 _ 699.5 12.0 

766.0 70.9 695.1 70.9 695.1 16.0 

767.7 71.B 695.9 71.B 695.9 21.0 

767.3 69.6 697.7 69.6 697.7 17.0 

762.B 63.5 699.3 63.5 699.3 15.0 

764.0 64.9 699.1 64.9 699.1 _ 12.0 -

764.4 65.0 699.4 65.0 699.4 16.0 

765.B 67.0 698.B 67.0 698.B 15.0 

766.1 66.2. 699.9 65.1 701.0 11.0 

766.3 66.5 699.B 64.9 701.4 15.0 

762.2 63.6 69B.6 63.6 698.6 7.0 

765.B 65.4 700.4 64.9 700.9 B.O 

765.B 67.2 698.6 66.2 699.6 12.0 

767.5 70.0 697.5 69.6 697.9 23.0 

765.4 67.4 698.0 67.4 698.0 IB.5 

761.1 59.1 702.0 59.1 702.0 10.5 

7S7.7 55.7 702.0 55.7 702.0 20.0 

758.7 56.B 701.9 56.B 701.9 21.6 

760.0 SO. 0 710.0 999.0 99.0 4.5 

760.0 51.0 709.0 999.0 99.0 23.0 

766.3 70.0 696.3 59.0 707.3 34.0 

768.2 77.0 691.2 72.0 696.2 23.0 

.. 
Elev. 

Top of 
Upper 

(SII Sand 

764.7 

754.1 

7S3.5 

750.0 

746.7 

750.3 

747.B 

752.0 

74B.4 

750.B 

755.1 

751.3 

755.2 

7S7.B 

7S3.B 

744.5 

746.9 

750.6 

737.7 

737.1 

755.5 

737.0 

732.3 

745.2 

- - .. 
Corps of Engineers 

Kansas Ri ver Sand Study 
li sting of Test Hole InfDl"lation 

Turner - Bonner Springs 

.. 
8ottOll Elev. Thickness Top of 

of 8ottOll Upper LoNer 
Upper of Upper (SII 5and (52) Sand 

(511 Sand (SII Sand 

0.0 764.7 0.0 0.0 

22.0 743.1 11.0 22.0 

33.0 732.5 21.0 33.0 

40.0 726.0 24.0 40.0 

43.0 724.7 22.0 43.0 

48.0 719.3 31.0 48.0 

45.0 717.B 30.0 45.0 

45.0 719.0 33.0 45.0 

35.0 729.4 19.0 35.0 

42.5 723.3 27.5 42.5 

19.5 746.6 B.5 19.5 

21.0 745.3 6.0 21.0 

22.6 739.6 15.6 22.6 

23.0 742.B 15.0 23.0 

25.6 740.2 13.6 25.6 

46.0 721.5 23.0 46.0 

25.6 739.B 7.1 25.6 

21.0 740.1 lo.s 21.0 

20.0 737.7 0.0 20.0 

25.0 733.7 3.4 25.0 

40.0 720.0 35.5 40.0 

23.0 737.0 0.0 23.0 

34.0 732.3 0.0 34.0 

23.0 745.2 0.0 23.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. 

- - - - - -
Elev. 8ottOll Elev. Thickness Overburden Elev. 

Top of of 8ottOll Lower Thi ckness Botta. 
Lower Lower of Lower (52) Sand of 

(52) Sand (52) Sand (52) Sand Overburden 

764.7 68.0 696.7 68.0 0.0 764.7 

743.1 64.6 700.5 42.6 11.0 754.1 

732.5 66.0 1199.5 33.0 12.0 7S3.5 

726.0 70.9 695.1 30.9 16.0 750.0 

724.7 71.B 695.9 28.B 21.0 746.7 

719.3 69.6 697.7 21.6 17.0 750.3 

717.8 63.5 699.3 IB.5 15.0 747.B 

719.0 64.9 699.1 19.9 12.0 752.0 

729.4 65.0 699.4 30.0 16.0 748.4 

723.3 67.0 698.B 24.5 15.0 750.8 

746.6 65.1 701.0 45.6 11.0 755.1 

745.3 64.9 701.4 43.9 15.0 751.3 

739.6 63.6 698.6 41.0 7.0 755.2 

742.8 64.9 700.9 41.9 B.O 7S7.B 

740.2 66.2 699.6 40.6 12.0 7S3.B 

721.5 69.6 697.9 23.6 23.0 744.5 

739.B 67.4 69B.0 41.B 18.5 746.9 

740.1 59.1 702.0 38.1 10.5 750.6 

737.7 55.7 702.0 35.7 20.0 737.7 

733.7 56.B 701.9 31.8 21.6 737.1 

720.0 SO.O 99.0 10.0 4.5 755.5 

737.0 51.0 99.0 28.0 23.0 737.0 

732.3 59.0 707.3 25.0 34.0 732.3 

745.2 72.0 696.2 49.0 23.0 745.2 



Plgl! ND. 2 
09/20/86 

Tnt 
HoI I! 

l1li.-106 

BIL-I07 

l1li.-108 

BlL-l09 

BIL-110 

l1li.-111 

D-55 

D-56 

l1li.-116 

BIL-U7 

1III.-11B 

l1li.-119 

BIL-I20 

l1li.-121 

l1li.-122 

BIL-I23 

BIL-124 

l1li.-125 

1JI£-1 

111£-2 

Ib'th East 

286750 2924100 

286600 2925050 

286300 2925900 

285700 2926400 

2B53OO 2926800 

282500 2921450 

28IJOO 2891700 

279550 2892170 

280250 2892150 

278900 2891750 

2n875 2891180 

2nJOO 2891200 

2761150 2891450 

275950 2891550 

282950 2B9OBOO 

282500 2B9OB5O 

281250 2889700 

281000 2889600 

279000 2917790 

281390 2912600 

85I-l-60 278150 2916700 

852-1-84 279500 2893570 

lS-I-17 • 281425 2B9OB5O 

IiIrfacl Toti! 
£ll!Vitian Depth 

756.6 60.0 

756.1 56.0 

759.8 70.0. 

756.3 78.0 

760.1 65.0 

765.1 65.0 

775.0 73.0 

765.0 51.7 

766.4 55.0 

769.9 55.0 

174.9 58.0 

170.6 52.0 

768.8 42.0 

769.9 IB.O 

0.0 82.0 

789.2 86.5 

794.B 64.0 

780.8 73.0 

770.0 71.0 

770.0 53.0 

750.0 67.0 

765.0 54.5 

775.0 60.0 

Elev •. 8edrack 8edrack Top of 
Botta. Depth Elev.tian ~per 

of (SII Sand 
Hole 

696.6 54.0 702.6 

700.1 55.0 701.1 

689.B 66.0 693.B 

678.3 73.0 6B3.3 

695.1 48.0 712.1 

700.1 65.0 700.1 

702.0 73.0 702.0 

3.0 

15.0 

15.0 

13.0 

20.0 

8.0 

25.0 

713.3 51.7 713;3, ;:,,~.O 
" ...... 

711.4 53.0 713.4 6.0 

714.9 53.0 716.9 15.0 

716.9 56.0 71B.9 B.O 

718.6 51.0 719.6 7.0 

726.8 41.5 727.3 6.0 

751.9 16.5 753.4 B.O 

0.0 82.0 0.0 34.5 

702.7 85.5 703.7 43.0 

730.B 63.0 731.B 48.0 

707.8 72.5 708.3 42.0 

699.0 71.0 699.0 27.0 

717.0 999.0 99.0 29.0 

683.0 66.0 684.0 25.0 

710.5 50.2 714.8 15.0 

715.0 60.0 715.0 43.0 

Carps of Engl neers 
Kansas Ri VIr Sand Study 

Li sting of Tnt Hole Inforutian 
Turner - Bonner Springs 

£lev. Botta. Elev. Thicknns Top of 
Top of of Botta. ~per I.ower 
~per ~per of ~per (SII Sand 1521 Sand 

(SlI Sand (SII Sand (SII Sand 

753.6 3.0 753.6 0.0 3.0 

741.1 15.0 741.1 0.0 15.0 

744.B 15.0 744.B 0.0 15.0 

74J.3 13.0 743.3 0.0 13.0 

740.1 30.0 730.1 10.0 30.0 

757.1 17.0 748.1 9.0 17.0 

750.0 99.0 775.0 99.0 99.0 

'757.0 99.0 765.0 99.0 99.0 

760.4 10.0 756.4 4.0 10.0 

754.9 20.0 749.9 5.0 20.0 

766.9 19.0 755.9 11.0 19.0 

763.6 7.0 763.6 0.0 7.0 

762.B 6.0 762.8 0.0 6.0 

761.9 10.0 759.9 2.0 10.0 

0.0 53.5 0.0 45.0 53.5 

746.2 43.0 746.2 0.0 43.0 

746.B 48.0 746.B 0.0 48.0 

738.B 42.0 738.B 0.0 42.0 

743.0 56.0 714.0 29.0 56.0 

741.0 30.0 740.0 1.0 30.0 

725.0 41.0 709.0 16.0 41.0 

750.0 33.0 732.0 18.0 33.0 

732.0 60.0 715.0 17.0 60.0 

LS-2-17 281050 2890B60 775.0 84.0 69i.0 83.0 692.0 31.0 744.0 31.0 744.0 0.0 31.0 
, . 

_ ... = A" 'of ... or WIIII indlll th..r th~s o...,au .. unk_ I.. _ 

El ev. Botta. 
Top of of 
I.ower I.ower 

(521 Sand (521 Sand 

753.6 

741.1 

744.B 

743.3 

730.1 

748.1 

775.0 

765.0 

756.4 

749.9 

755.9 

763.6 

762.B 

759.9 

0.0 

746.2 

746.8 

738.8 

714.0 

740.0 

709.0 

732.0 

715.0 

54.0 

55.0 

66.0 

73.0 

48.0 

65.0 

73.0 

51.7 

53.0 

53.0 

56.0 

51.0 

41.5 

16.5 

82.0 

85.5 

63.0 

72.5 

71.0 

99.0 

66.0 

50.2 

60.0 

Elev. Thicknns Overburden 
Botta. I.ower Thickness 

of loNer (521 Sand 
(521 Sand 

702.6 

701.1 

693.8 

683.3 

712.1 

700.1 

702.0 

713.3 

713.4 

716.9 

718.9 

719.6 

727.3 

753.4 

0.0 

703.7 

731.B 

708.3 

699.0 

0.0 

684.0 

714.B 

715.0 

51.0 

40.0 

51.0 

60.0 

18.0 

48.0 

99.0 

99.0 

43.0 

33.0 

37.0 

44.0 

35.5 

6.5 

28.5 

42.5 

15.0 

30.5 

15.0 

99.0 

25.0 

17.2 

0.0 

3.0 

15.0 

15.0 

13.0 

20.0 

B.O 

25.0 

B.O 

6.0 

15.0 

B.O 

7.0 

6.0 

B.O 

34.5 

43.0 

48.0 

42.0 

27.0 

29.0 

25.0 

15.0 

43.0 

Elev. 
BottDi 

of 
Overburden 

753.6 

741.1 

744.B 

743.3 

740.1 

757.1 

750.0 

757.0 

760.4 

754.9 

766.9 

763.6 

762.8 

761.9 

0.0 

746.2 

746.B 

73B.B 

743.0 

741.0 

725.0 

750.0 

732.0 

744.0 83.0 1192.0 52.0 31.0 744.0 ------



- - - - .. 
Pige No. 3 
09/20/86 

Test 
Hole 

ilI£-3 

H 

i-2 

i-3 

i-4 

i-5 

i-ll 

1-7 

i-8 

i-9 

HO 

1-435-1 

1-435-2 

BB-l 

North East 

279050 2891060 

279800 2887100 

2B23OO 2896300 

281000 2905500 

2B28OO 2915600 

287400 2921200 

285100 2927500 

281000 2923200 

278100 2918500 

275500 2920000 

276600 2893100 

276400 2911700 

277700 2911600 

278900 288BBOO 

Surface Totll 
Elevatilll Depth 

no. 0 54.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

760.0 59.5 

no.O 66.0 

765.0 55.0 

.. .. -
Elev. Bedrock Bedrock Tap of 

Bottlll Depth Elevatilll ~per 
of (511 Sand 

Hole 

716.0 50.0 720.0 15.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 
... 

0.0 0.0 0.0· ." 0.0 

0.0 0.0 
." , . 

'0.0· .,' 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

700.5 59.5 700.5 0.0 

704.0 66.0 704.0 0.0 

710.0 55.0 710.0 0.0 

-
Elev. 

Tap of 
~per 

(511 Sand 

755.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

. o~'o 

0;0 

0.0 

0.0 

760.0 

no.o 

765.0 

- .. .... 
Corps of Engi neers 

Kansas Ri ver Sand Study 
Usting of Test Hole Infarutilll 

Turner - Bonner Springs 

Bottlll Elev. 
of Bottlll 

~per of ~per 
(511 Sand (511 Sand 

43.0 727.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40.0 720.0 

36.0 734.0 

45.0 720.0 

Thickness Tap of 
~er Lower 

(511 Sand (521 Sand 

28.0 43.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

40.0 40.0 

36.0 36.0 

45.0 45.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. 

- - - - -
Elev. 

Tap of 
Lower 

(521 Sand 

727.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

720.0 

734.0 

720.0 

Bottlll 
of 

Lower 
(521 Sand 

50.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

59.5 

66.0 

55.0 

Elev. 
Bottlll 

of Lower 
(521 Sand 

720.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

700.5 

704.0 

710.0 

Thi ckness Overburden 
Lower Thickness 

(521 Sand 

7.0 15.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Elev. 
Bottlll 

of 
Overburden 

755.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 . 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

19.5 0.0 760.0 

30.0 0.0 770.0 

10.0 0.0 765.0 

.. 



-

Page No. 
09122IBb 

Test 
Hole 

North ElSt 

D-1-81 257450 2873150 

D-2-81 255000 2873350 

D-3-81 254b5O 2874850 

D-4-81 2S563O 2875450 

D-5-81 256SOO 2873800 

11-6-81 256500 2875550 

D-7 -81 2S7SOO 28753S0 

D-8-81 256SOO 2872350 

D-9-81 257800 2873950 

D-Io-Bl 25S4SO 2875950 

D-11-81 257300 2874750 

D-25-81 254OBO 2874800 

D-26-81 254950 2874150 

D-27-81 254925 28753S0 

D-28-81 256000 2875650 

D-2'1-81 256850 2874600 

D-30-81 257800 2875475 

D-31-81 258000 2874500 

D-32-81 257800 2873S00 

12-22E-24b 256750 2873250 

D-9 253500 2874000 

D-I0 251550 2874350 

D-ll • 252250 2873850 

D-56 279550 2892170 

Surf ace Total 
Elention Depth 

Elev. 8edrar;k 8edrar;k Top of 
BottOli Depth Elevation ~per 

of 1511 Sand 
Hole 

782.4 60.0 722.4 55.5 726.9 

7B4.0 51.0 733.0 51.0 733.0 

781.5 50.0 731.5 50.0 ·731.5 

179.3 47.0 732.3 47.0 732.3 

783.7 55.5 728.2 55.5 728.2 

781.2 52.0 72'1.2 52.0 72'1.2 

784.4 51.5 726.9 55.5 728.9 

782.6 49.0 733.6 49.0 733.6 

.' 
7BO.B 55.0 725.B 53.0 m.B 

783.6 49.0 734.6 49.0 734.6 

782.5 60.0 722.5 52.5 730.0 

0.0 54.0. 0.0 51.0 0.0 

0.0 51.5 0.0 51.5 0.0 

0.0 54.0 0.0 50.5 0.0 

0.0 51.5 0.0 51.5 0.0 

0.0 55.0 0.0 53.5 0.0 

0.0 51.0 0.0 48.5 0.0 

0.0 53.0 0.0 51.5 0.0 

0.0 54.5 0.0 52.5 0.0 

783.0 51.0 726.0 51.0 726.0 

780.0 50.7 72'1.3 22.5 751.5 

780.0 63.2 716.8 63.2 716.8 

780.0 62.0 718.0 62.0 71B.0 

765.0 51.7 713.3 51.7 713.3 

21.0 

12.5 

25.0 

16.0 

B.O 

15.0 

16.0 

i3.0· 

13.0 

21.0 

24.0 

15.0 

15.5 

15.0 

19.0 

IB.O 

15.0 

11.0 

28.0 

0.0 

22.5 

30.0 

23.0 

IB.O 

Elev. 
Top of 
~per 

(511 Sand 

0.0 

nt.5 

756.5 

763.3 

775.7 

766.2 

768.4 

769,6 

767.8 

762.6 

158.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

783.0 

751.5 

750.0 

757.0 

747.0 

Corps of Engi neers 
Kansas Ri ver Sand Study 

Listing of Test Hole Inforution 
Bonner Springs - DeSoto 

BottOli Elev. Thickness Top of 
of 8ottOli ~per LIlIIE!r 

~per of ~per (511 Sand (52)· Sand 
(511 Sand (511 Sand 

21.0 0.0 0.0 21.0 

32.5 751.5 20.0 32.5 

42.5 739.0 17.5 42.5 

26.0 753.3 10.0 26.0 

50.0 733.7 42.0 50.0 

28.0 753.2 13.0 28.0 

26.0 758.4 10.0 26.0 

23.0 759.6 10.0 23.0 

53.0 727.8 40.0 53.0 

49.0 734.6 28.0 49.0 

52.5 730.0 28.5 52.5 

51.0 0.0 30.0 51.0 

30.5 0.0 30.0 30.5 

39.0 0.0 35.5 39.0 

51.5 0.0 32.S 51.5 

41.5 0.0 35.5 41.5 

37.0 0.0 33.S 37.0 

35.0 0.0 40.5 35.0 

52.5 0.0 3.0 52.5 

20.0 763.0 20.0 20.0 

22.5 751.5 0.0 22.5 

30.0 750.0 0.0 30.0 

23.0 751.0 0.0 23.0 

20.0 745.0 2.0 20.0 

Note: A value·of 99.0 ~r 999.0 indicates that the thickness or elevation is unknown. - - .. - - - - - - - - -

Elev. 
Top of 
Lower 

(52) Sand 

761.4 

751.5 

739.0 

753.3 

733.7 

753.2 

758.4 

759.6 

727.8 

734.6 

730.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

763.0 

751.5 

750.0 

751.0 

745.0 

-

BottOli 
of 

lIlIIE!r 
(52) Sand 

55.5 

51.0 

50.0 

47.0 

55.5 

52.0 

55.5 

49.0 

53.0 

49.0 

52.5 

51.0 

51.5 

50.5 

51.5 

53.5 

48.5 

51.5 

52.5 

51.0 

50.7 

63.2 

62.0 

51.7 

-

Elev. 
BottOli 

of LIlIIE!r 
(52) Sand 

726.9 

733.0 

731.5 

732.3 

728.2 

729.2 

728.9 

733.6 

727.B 

734.6 

730.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

726.0 

729.3 

716.8 

71B.0 

713.3 

Thi dness Overburden Elev. 
Lower Thickness 8ottOli 

(52) Sand of 
Overburden 

34.5 21.0 761.4 

18.5 12.5 nt.5 

7.5 25.0 756.5 

21.0 16.0 763.3 

5.5 B.O 775.7 

24.0 15.0 766.2 

2'1.5 16.0 768.4 

26.0 13.0 769.6 

0.0 13.0 767.8 

0.0 21.0 762.6 

0.0 24.0 7SB.5 

0.0 15.0 0.0 

15.0 15.5 0.0 

11.5 15.0 0.0 

0.0 19.0 0.0 

12.0 IB.O 0.0 

11.5 15.0 0.0 

16.5 11.0 0.0 

0.0 28.0 0.0 

37.0 0.0 783.0 

28.2 22.5 751.5 

33.2 30.0 750.0 

39.0 23.0 751.0 

31.7 IB.O 747.0 

- - - -



- - - - -Pige No. 2 
09/22/86 

Test 
IIDle 

»-57 

D-5II 

D-59 

BIL-116 

BIL-ll7 

BIL-llB 

BIL-119 

BIL-12O 

BIL-121 

North East 

270400 2881350 

269950 2IIB448O 

267950 2884350 

280250 28921:10 

278900 2891750 

277875 2891180 

277300 2891700 

276850 2891450 

275950 2891550 

BIL-I22 2B295O 2B9OBOO 

BIL -123 2B25OO 2B9OB5O 

BIL -124 281250 2889700 

BIL -125 281000 2889600 

BIL -126 274400 2884150 

5-5-B2 252BOO 2855150 

5-B-B2 255220 2II599SO 

5-11-B2 254180 2862650 

DSB 1 250120 2B6272O 

DSB 2 250700 2862700 

DSB 3 250280 2862700 

»SB 4 250350 2862700 

DSB 5 250530 2862700 

DSB 6 • 250900 2862700 

DSB 7 251000 2862700 

Surface Totll 
Elevltim Depth 

790.0 28.0 

770.0 56.0 

770.0 64.0 

766.4 55.0 

769.9 55.0 

774.9 58.0 

770.6 52.0 

768.B 42.0 

769.9 IB.O 

0.0 82.0 

789.2 86.5 

794.B 64.0 

780.B 73.0 

764.9 45.0 

786.1 48.5 

786.7 53.0 

785.2 58.0 

833.0 22.0 

798.0 24.5 

798.0 24.0 

758.0 19.8 

750.0 20.1 

784.0 52.7 

7f17.0 61.5 

- - - - - - - -
Elev. Bedrock Bedrock Tap of 

BottDl Depth Elevltim ~per 
of (511 Sand 

IIDle 

762.0 28.0 762.0 27.0 

714.0 56.0 714.0 13.0 

706.0 64.0 "706.0 12.0 

711.4 53.0 713.4 6.0 

714.9 53.0 716.9 15.0 

716.9 56.0 718.9 B.O 

71B.6 51.0 719.6 7.0 

726.B 41.5 727.3 " 6.0":" 

751.9 16.5 75,3.4 ", B.O 

0.0 82.0 0.0 34.5 

702.7 85.5 703.7 43.0 

7JO.B 63.0 731.B 48.0 

707.8 72.5 708.3 42.0 

719.9 44.0 720.9 40.0 

737.6 44.3 741.B 7.0 

733.7 51.2 735.5 11.0 

727.2 57.1 728.1 11.0 

BI1.0 22.0 Bll.O 22.0 

m.5 7.5 790.5 3.0 

774.0 16.0 782.0 4.0 

738.2 15.6 742.4 0.0 

729.9 16.1 733.9 0.0 

731.3 52.7 731.3 0.0 

725.5 61.5 725.5 0.0 

Carps of Engi neen 
KInSis Ri ver Sand study 

Listing of Test IIDle InfDl"lIitim 
Banner Springs - DeSotD 

Elev. BottDl Elev. Thickness Tap of 
Tap of of BottDI ~per Lower 
~per ~er of ~per (511 Sand (S21 Sand 

(511 Sind (511 Sand (511 Sand 

763.0 

757.0 

758.0 

760.4 

754.9 

766.9 

0.0 

~.o 

761.9 

0.0 

0.0 

0.0 

0.0 

0.0 

779.1 

775.7 

774.2 

0.0 

0.0 

0.0 

0.0 

0.0 

784.0 

7f17.0 

27.0 763.0 

30.0 740.0 

28.0 742.0 

10.0 756.4 

20.0 749.9 

19.0 755.9 

7.0 0.0 

6.0 0.0 

10.0 759.9 

53.5 0.0 

43.0 0.0 

48.0 0.0 

42.0 0.0 

40.0 0.0 

21.0 765.1 

42.0 744.7 

.45.0 740.2 

22.0 0.0 

3.0 0.0 

4.0 0.0 

0.0 0.0 

0.0 0.0 

14.0 770.0 

11.0 776.0 

0.0 

17.0 

16.0 

4.0 

5.0 

ll.O 

0.0 

0.0 

2.0 

45.0 

0.0 

0.0 

0.0 

0.0 

14.0 

31.0 

34.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 

11.0 

27.0 

30.0 

28.0 

10.0 

20.0 

19.0 

7.0 

6.0 

10.0 

53.5 

43.0 

48.0 

42.0 

40.0 

21.0 

42.0 

45.0 

22.0 

3.0 

4.0 

0.0 

0.0 

14.0 

11.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. 

- -
Elev. BottDl 

Tap of of 
Lower LDIIer 

(S21 Sand (S21 Sand 

763.0 

740.0 

742.0 

756.4 

749.9 

755.9 

763.6 

762.B 

759.9 

0.0 

746.2 

746.B 

738.B 

724.9 

765.1 

744.7 

740.2 

BI1.0 

795.0 

794.0 

758.0 

750.0 

770.0 

776.0 

28.0 

56.0 

64.0 

53.0 

53.0 

56.0 

51.0 

41.5 

16.5 

82.0 

85.5 

63.0 

72.5 

44.0 

44.3 

51.2 

57.1 

22.0 

7.5 

16.0 

15.6 

16.1 

52.7 

61.5 

- - - .. 
Elev. Thickness Overburden 

BattDl Llllller Thi ckness 
of Lower (S21 Sand 

(S21 Sand 

762.0 

714.0 

706.0 

713.4 

716.9 

71B.9 

719.6 

727.3 

753.4 

0.0 

703.7 

73l.B 

708.3 

720.9 

741.B 

735.5 

728.1 

BI1.0 

790.5 

782.0 

742.4 

733.9 

731.3 

725.5 

1.0 

26.0 

36.0 

43.0 

33.0 

37.0 

44.0 

35.5 

6.5 

28.5 

42.5 

15.0 

30.5 

4.0 

23.3 

9.2 

12.1 

0.0 

4.5 

12.0 

15.6 

16.1 

38.7 

50.5 

27.0 

13.0 

12.0 

6.0 

15.0 

B.O 

7.0 

6.0 

B.O 

34.5 

43.0 

48.0 

42.0 

40.0 

7.0 

11.0 

11.0 

22.0 

3.0 

4.0 

0.0 

0.0 

0.0 

0.0 

Elev. 
BattDl 

of 
Overblrden 

763.0 

757.0 

758.0 

760.4 

754.9 

766.9 

763.6 

762.B 

761.9 

0.0 

746.2 

746.B 

738.B 

724.9 

779.1 

775.7 

774.2 

BI1.0 

795.0 

794.0 

758.0 

750.0 

7B4.0 

787.0 



-

Page No. 3 
09/22/86 

Test 
Hole 

DSBB 

112333abb 

112333abc 

1lI£-8 

DIE-9 

DIE-5 

DIE-I0 

DIE-11 

DIE-4 

BS2-1-B4 

LS-I-77 

LS-2-77 

01£-3 

1'Z1.'Z1.61lAB 

North ElSt 

251125 2862700 

279000 2891000 

27B330 2891000 

257000 2867500 

254'150 2871200 

259550 2876400 

257300 2B77bOO 

252180 2876150 

262BOO 2BB4OOO 

27'1500 2893570 

281425 2B9OB5O 

281050 2II9OB6O 

279050 28910b0 

249550 2871 '150 

DIE -7 254900 2857100 

DIE-13 251450 2B5b35O 

DSTH-7-80 252960 2857600 

DSTH-9-80 252850 2B57bbO 

DSTH-B-BO 252625 2B57B20 

DSTH-5-80 252000 2858130 

DSTH-I-79 251750 2858200 

dsth-2-79 251675 2B5B2OO 

DSTH-3-79 ,251500 2B5B2OO 

DSTH-3-80 252750 2859050 

Surface Totil 
Elevatill! Depth 

790.0 70.5 

766.4 55.0 

769.9 55.0 

790.0 38.0 

785.0 48.0 

783.0 50.0 

780.0 49.0 

770.0 64.0 

785.0 50.0 

765.0 54.5 

775.0 60.0 

775.0 84.0 

770.0 54.0 

796.0 75.5 

778.0 59.0 

788.0 43.0 

785.0 45.2 

785.0 48.0 

785.0 45.3 

785.0 45.1 

785.0 42.5 

785.0 49.0 

785.0 45.5 

780.0 49.5 

Elev. Bedrock Bedrock Top of 
BottDII Depth Elevatill! Upper 

of (511 Sand 
Hole 

719.5 67.0 723.0 

711.4 999.0 

714.9 999.0 

752.0 999.0 

0.0 

0.0 

99.0 

737.0 48.0 737.0 

733.0 999.0 99.0 

731.0 999.0 99.0 

706.0 64.0 706.0 . 

0.0 

6.0 

15.0 

30.0 

24.0 

18.0 

19.0 

S.O 
:,", 

735.0 999.0 99:0·' :"38.0 

710.5 50.2 714.B 15.0 

715.0 60.0 715.0 43.0 

691.0 83.0 692.0 31.0 

716.0 50.0 720.0 15.0 

720.5 999.0 0.0 0.0 

719.0 59.0 719.0 14.0 

745.0 41.0 747.0 19.0 

739.B 44.0 741.0 17.0 

737.0 47.5 737.5 16.0 

739.7 44.3 740.7 12.0 

739.9 43.2 741.B 12.0 

742.5 41.5 743.5 11.0 

736.0 48.0 737.0 15.0 

739.5 44.5 740.5 10.0 

730.5 47.7 732.3 12.0 

Elev. 
Top of 

Upper 
(511 Sand 

790.0 

760.4 

754.9 

760.0 

761.0 

765.0 

761.0 

762.~ 

747.0 

750.0 

732.0 

0.0 

755.0 

0.0 

764.0 

769.0 

768.0 

0.0 

m.o 

m.o 

774.0 

770.0 

775.0 

76B.0 

Corps of Engi neers 
Kansas Ri ver Sand study 

Listing of Test Hole Infer.aUII! 
bner Spri ngs - DeSotD 

BottDII EI ev. Thi ckness Top of 
of BottDII 

Upper of Upper 
(SII Sand (511 Sand 

14.0 776.0 

0.0 766.4 

0.0 769.9 

30.0 0.0 

48.0 737.0 

40.0 743.0 

99.0 99.0 

42.0 728.0 

99.0 99.0 

33.0 732.0 

60.0 715.0 

31.0 0.0 

43.0 727.0 

0.0 0.0 

23.0 755.0 

41.0 747.0 

32.0 753.0 

16.0 0.0 

28.0 757.0 

43.2 741.B 

20.0 765.0 

22.0 763.0 

22.5 762.5 

45.5 734.5 

Upper LDIII!r 
1511 Sand 1521 Sand 

14.0 14.0 

99.0 0.0 

99.0 0.0 

0.0 30.0 

24.0 48.0 

22.0 40.0 

99.0 99.0 

34.0 42.0 

12.0 99.0 

IB.O 33.0 

17.0 60.0 

0.0 31.0 

28.0 43.0 

0.0 0.0 

9.0 23.0 

22.0 41.0 

15.0 32.0 

0.0 16.0 

16.0 28.0 

31.2 43.2 

9.0 20.0 

7.0 22.0 

12.5 22.5 

33.5 45.5 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. - - .. - - - - - - - - -

Elev. 
Top of 
lDIII!r 

(521 Sand 

776.0 

766.4 

769.9 

760.0 

737.0 

743.0 

99.0 

728.0 

99.0 

732.0 

715.0 

744.0 

727.0 

796.0 

755.0 

747.0 

753.0 

769.0 

757.0 

741.B 

765.0 

763.0 

762.5 

734.5 

-

BottDII 
of 

LDIII!r 
(521 Sand 

67.0 

99.0 

99.0 

38.0 

48.0 

50.0 

99.0 

64.0 

99.0 

50.2 

60.0 

83.0 

50.0 

99.0 

59.0 

41.0 

44.0 

47.5 

44.3 

43.2 

41.5 

48.0 

44.5 

47.7 

-

Elev. 
BottDl 

of loNer 
(52) Sand 

723.0 

0.0 

0.0 

99.0 

737.0 

99.0 

99.0 

706.0 

99.0 

714.B 

715.0 

692.0 

720.0 

0.0 

719.0 

747.0 

741.0 

737.5 

740.7 

741.B 

743.5 

737.0 

740.5 

732.3 

Thi ckness Overburden 
LDIII!r Thi ckness 

1521 Sand 

53.0 0.0 

99.0 6.0 

99.0 15.0 

B.O 30.0 

0.0 24.0 

10.0 IB.O 

99.0 19.0 

22.0 S.O 

99.0 38.0 

17.2 15.0 

0.0 43.0 

52.0 31.0 

7.0 15.0 

99.0 0.0 

36.0 14.0 

0.0 19.0 

12.0 17.0 

31.5 16.0 

16.3 12.0 

0.0 12.0 

21.5 11.0 

26.0 15.0 

22.0 10.0 

2.2 12.0 

Elev. 
BottDII 

of 
Overburden 

790.0 

760.4 

754.9 

760.0 

761.0 

765.0 

761.0 

762.0 

747.0 

750.0 

732.0 

744.0 

755.0 

796.0 

764.0 

769.0 

768.0 

769.0 

m.o 

m.o 

m.o 

770.0 

775.0 

768.0 

- - - ( -



- -
Page No. 4 
09IZl1B6 

Test 
IIDle 

DSTH-2-80 

DSTH-1-80 

DSTH-4-80 

H 

i-2 

i-3 

1-4 

i-5 

HI 

i-7 

i-8 

i-9 

HO 

HI 

H2 

H3 

H4 

H5 

H6 

H7 

88-1 

- - -
Marth East 

252380 2B5935O 

2520B0 2859600 

251800 2860000 

2BOOOO 2S873OO 

274100 28B36OO 

270000 2881600 

265800 2BBOOOO 

260000 2B756OO 

257900 2870000 

257000 2B64BOO 

256300 2860000 

276700 2893100 

270000 2B879OO 

264100 2IlII55OO 

260000 2882100 

256000 2BBOOOO 

251300 2876000 

250000 2B72OOO 

250000 286B2OO 

250000 2B63OOO 

278900 28BBBOO 

Surface Total 
Elevatilll Depth 

780.0 47.2 

780.0 49.5 

780.0 43.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

765.0 55.0 

- - -
Elev. Bedrock Bedrock Tap of 

Bottlll Depth Elevatilll Upper 
of • Isn Sind 

IIDle 

732.B 999.0 99.0 16.0 

730.5 47.1 732.9 21.0 

737.0 41.1 . 738.9 6.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0. 0.0 

0.0 0.0 

0;0 :. '0.0 ' •. 

'Q.o"' 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.0.0 

0.0 

0.0 

0.0 

0.0 

,. 
'" 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

710.0 55.0 710.0 0.0 

- - - - -
Carps of Engineers 

Kansas Ri ver Sind study 
Li sting of Test IIDle Infar.atilll 

Blllner Springs - DeSoto 

Elev. Bottlll. Elev. Thickness Tap of 
Tap of of BottOi Upper loIIer 
Upper Upper of Upper Isn Sand (521 Sand 

Isn Sand (Sn Sand (SIl Sand 

764.0 

759.0 

m.o 

0.0 

0.0 

0.0 

0.0 

.0:0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.:> 

765.0 

35.0 745.0 

46.0 734.0 

30.0 750.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

45.0 720.0 

19.0 35.0 

25.0 46.0 

24.0 30.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

45.0 45.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is ·unknown. i 
i 

- - - - -
Elev. BottOi Elev. Thickness Overburden Elev. 

Tap of of BottOi loIIer Thi ckness 
loIIer loIIer of loIIer (521 Sand 

1521 Sand 1521 Sand (521 Sind 

Bottlll 
of 

Overburden 

745.0 47.2 99.0 12.2 16.0 764.0 

734.0 47.1 732.9 1.1 21.0 759.0 

750.0 41.1 738.9 11.1 6.0 m.o 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

720.0 55.0 710.0 10.0 0.0 765.0 

.. 



-

Page No. 
09/22/86 

Test 
Hole 

5-1-82 

5-2-82 

5-3-82 

5+82 

5-5-82 

5-6-82 

5-7-82 

5-B-82 

S-9-82 

5-10-82 

5-11-82 

All-3 

All-4 

AD-5 

All-6 

All-7 

All-45 

AD-46 

All-47 

AD-48 

All-49 

All-5O 

AD-51 

AD-52PZ 

North ust 

252970 2847250 

252870 2848175 

253100 2852900 

254000 2Il533OO 

252800 2855150 

251900 2854300 

252780 2S505OO 

255220 2859950 

254450 2854300 

251650 2853480 

254180 2862650 

242400 2831900 

243910 2831430 

246900 2830270 

244225 2833080 

244300 2B3382O 

244150 2823550 

244300 2823230 

244500 2823000 

244750 2822750 

245350 2822680 

245550 2822430 

245500 2822200 

245550 2822650 

SurfACe Total 
El evati on Depth 

800.6 61.0 

799.7 60.0 

789.7 54.0 

787.6 55.0 

786.1 48.5 

788.8 56.0 

788.7 48.5 

786.7 53.0 

790.6 59.0 

785.8 43.0 

785.2 58.0 

805.0 28.0 

805.0 30.0 

800.0 25.0 

795.0 25.0 

795.0 25.0 

805.0 36.0 

795.0 35.0 

800.0 35.0 

805.0 35.0 

805.0 33.0 

805.0 26.0 

805.0 32.0 

805.0 16.0 

£l ev. Bedrack Bedrack Top of 
BottDi Depth Elevation ~per 

of 1511 Sand 
Hole 

739.6 59.1 741.5 31.0 

739.7 58.1 741.6 24.0 

735.7 51.3 738.4 11.0 

732.6 50.6 737.0 12.0 

737.6 44.3 741.8' 7.0 

732.8 52.1 736.7 16.0 

740.2 45.5 743.2. 11.0 

733.7 51.2 735.5, 0,:'11.0. 

731.6 55.7 734.9 14.0 

742.8 41.6 744.2 19.0 

727.2 57.1 728.1 11.0 

m.o 999.0 0.0 22.0 

775.0 999.0 0.0 23.0 

775.0 999.0 0.0 17.0 

770.0 999.0 0.0 19.0 

770.0 999.0 0.0 19.0 

769.0 999.0 0.0 25.0 

760.0 999.0 0.0 11.0 

765.0 999.0 0.0 3.0 

770.0 999.0 0.0 14.0 

772.0 999.0 0.0 10.0 

779.0 999.0 0.0 15.0 

m.o 999.0 0.0 23.0 

789.0 14.0 791.0 14.0 

Corps of Engi neers 
Kansas Ri ver Sand Study 

listing of Test Hole Inforaation 
DeSoto - Eudora 

Elev. BottDi £lev. Thickness Top of 
Top of of BottDi ~per LDIII!r 
Upper ~per of ~per 1511 Sand (52) Sand 

1511 Sand 1511 Sand 1511 Sand 

769.6 38.0 762.6 7.0 38.0 

775.7 38.0 761.7 14.0 38.0 

778.7 30.0 759.7 19.0 30.0 

775.6 32.0 755.6 20.0 32.0 

779.1 21.0 765.1 14.0 21.0 

772.8 35.0 753.8 19.0 35.0 

m.7 40.0 748.7 29.0 40.0 

775.7 42.0 744.7 31.0 42.0 

776.6 48.0 742.6 34.0 48.0 

766.8 41.6 744.2 22.6 41.6 

774.2 45.0 740.2 34.0 45.0 

783.0 99.0 0.0 99.0 99.0 

782.0 99.0 0.0 99.0 99.0 

783.0 99.0 0.0 99.0 99.0 

776.0 99.0 0.0 99.0 99.0 

776.0 99.0 0.0 99.0 99.0 

780.0 99.0 0.0 99.0 99.0 

784.0 14.0 781.0 3.0 14.0 

797.0 22.0 778.0 19.0 22.0 

791.0 99.0 0.0 99.0 99.0 

795.0 99.0 0.0 99.0 99.0 

790.0 99.0 0.0 99.0 99.0 

782.0 99.0 0.0 99.0 99.0 

0.0 14.0 0.0 0.0 14.0 

N"t-~· A , ..... ,~'O ..... ~ QO n ,...,.. 000 n .f.,.,~", ................... ,-- .. +-l-. .... +-l....f ... l"ron ......... "'_ ,...,_~.~ .. ~ ........ .f .... ~ ...... , ............ ..... - - - - - - - - - - - -

El ev. BottDi 
Top of of 
loIIer lDIII!r 

(52) Sand (52) Sand 

762.6 59.1 

761.7 58.1 

759.7 51.3 

755.6 50.6 

765.1 44.3 

753.8 52.1 

748.7 45.5 

744.7 51.2 

742.6 55.7 

744.2 41.6 

740.2 57.1 

m.o 99.0 

775.0 99.0 

775.0 99.0 

770.0 99.0 

770.0 99.0 

769.0 99.0 

781.0 99.0 

77B.O 99.0 

770.0 99.0 

772.0 99.0 

779.0 99.0 

m.o 99.0 

791.0 14.0 

- -

£lev. Thickness Overburden 
SottDi lOIII!r Thi dness 

of lOIIer (52) Sand 
(52) Sand 

741.5 

741.6 

738.4 

737.0 

741.8 

736.7 

743.2 

735.5 

734.9 

744.2 

728.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

. 0.0 

0.0 

0.0 

0.0 

0.0 

791.0 

21.1 

20.1 

21.3 

18.6 

23.3 

17.1 

5.5 

9.2 

7.7 

0.0 

12.1 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

0.0 

31.0 

24.0 

11.0 

12.0 

7.0 

16.0 

11.0 

11.0 

14.0 

19.0 

11.0 

22.0 

23.0 

17.0 

19.0 

19.0 

25.0 

11.0 

3.0 

14.0 

10.0 

15.0 

23.0 

14.0 

Elev. 
BottDi 

of 
Overburden 

769,6 

775.7 

77B.7 

775.6 

779.1 

772.8 

m.7 

775.7 

776.6 

766.8 

774.2 

783.0 

782.0 

783.0 

776.0 

776.0 

780.0 

784.0 

797.0 

791.0 

795.0 

790.0 

782.0 

791.0 

- - - -



- - - _.-
Page ND. 2 
09/22/86 

Test 
Hole 

BID 1 

BID B 2 

BID 2 

BID B 1 

BID 3 

D5B 1 

D5B2 

D5B3 

D5B 4 

D5B5 

D5B6 

D5B7 

D5B & 

122124ddd 

122125daa 

122I25dba 

1222I9bdc 

122219cbb 

122219cca 

122219ccb 

DIE-15 

DIE-14 

DIE-6 

North East 

239550 2825400 

240000 2825550 

240050 2825570 

240220 21125650 

240450 2825790 

250120 2B6272O 

250200 2862700 

250280 2862700 

250350 2862700 

250530 2862700 

250900 2862700 

251000 2B627OO 

251125 2862700 

251880 2846780 

249080 21146840 

249000 2845620 

244700 28411850 

254100 2847620 

253090 2848400 

253050 2847600 

250700 2839850 

249650 2843700 

254050 2851800 

Surface Total 
Eleviltian Depth 

806.5 65.0 

783.6 37.0 

781.5 43.0 

786.7 35.0 

785.9 47.1 

833.0 22.0 

798.0 24.5 

798.0 24.0 

758.0 19.& 

750.0 20.1 

784.0 52.7 

787.0 61.5 

790.0 70.5 

0.0 68.2 

798.3 38.& 

798.7 45.2 

782.2 41.8 

805.0 69.8 

797.8 60.0 

800.0 65.0 

795.0 44.0 

780.0 51.0 

790.0 54.0 

- - - - - - - -
Elev. 8edrcx:k 8edrcx:k Tap of 

Batt.. Depth Eleviltian ~per 
of 1511 Sand 

Hole 

741.5 63.4 743.1 20.0 

746.6 35.5 748.1 0.0 

738.5 40.0 . 741.5 0.0 

751.7 33.0 753.7 0.0 

738.8 44.6 741.3 0.0 

811.0 22.0 811.0 22.0 

773.5 7.5 790.5 3.0 

774,0 16.0 7&2.0 . ;. 4.0 .. 

738.2 15.6 742.4 

729.9 16.1 733.9 

731.3 52.7 731.3 

725.5 61.5 725.5 

719.5 67.0 723.0 

0.0 57.0 0.0 

759.5 38.8 759.5 

753.5 45.2 753.5 

740.4 41.8 740.4 

735.2 68.5 736.5 

737.8 57.0 740.8 

735.0 59.0 741.0 

751.0 999.0 99.0 

729.0 999.0 99.0 

736.0 54.0 736.0 

,", ; ..... 
0.0 

0.0 

0.0 

0.0 

0.0 

19.0 

9.0 

13.0 

1.0 

39.0 

18.0 

23.0 

12.0 

25.0 

0.0 

Carps of Engineers 
Kansas Ri ver Sand Study 

Listing of Test Hole Infarutian 
DeSotD - Eudara 

Elev. Batt.. Elev. Thickness Tap of 
Tap of of BoU.. ~per l.aIIer 
~er ~per of ~per 1511 Sand 1521 Sand 

1511 Sand 1511 Sand 1511 Sand 

786.5 

0.0 

781.5 

786.7 

785.9 

0.0 

0.0 

0;0 

0.0 

0.0 

784.0 

787.0 

790.0 

0.0 

789.3 

785.7 

781.2 

0.0 

779.8 

m.o 

783.0 

755.0 

790.0. 

54.0 752.5 

0.0 0.0 

28.0 753.5 

12.2 774.5 

37.0 748.9 

22.0 0.0 

3.0 0.0 

4.0 0.0 

0.0 0.0 

0.0 0.0 

14.0 770.0 

11.0 776.0 

14.0 776.0 

33.0 0.0 

35.0 763.3 

40.0 758.7 

30.0 752.2 

39.0 0.0 

30.0 767.8 

50.0 750.0 

12.0 0.0 

26.0 754.0 

30.0 760.0 

34.0 

0.0 

28.0 

12.2 

37.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 

11.0 

14.0 

29.5 

26.0 

27.0 

29.0 

0.0 

12.0 

27.0 

0.0 

1.0 

30.0 

54.0 

0.0 

28.0 

12.2 

37.0 

22.0 

3.0 

4.0 

0.0 

0.0 

14.0 

11.0 

14.0 

33.0 

35.0 

40.0 

30.0 

39.0 

30.0 

50.0 

12.0 

26.0 

30.0 

111£-7 254900 2857100 778.0 59.0 719.0 59.0 719.0 14.0 764.0 23.0 755.~ 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is ~nk~own. i 
9.0 23.0 

- -
Elev. Batt .. 

Tap of of 
l.aIIer l.aIIer 

1521 Sand (521 Sand 

752.5 

783.6 

753.5 

774.5 

748.9 

811.0 

795.0 

794.0 

758.0 

750.0 

770.0 

776.0 

776.0 

0.0 

763.3 

758.7 

752.2 

766.0 

767.8 

750.0 

783.0 

754.0 

760.0 

755.0 

63.4 

35.5 

40.0 

33.0 

44.6 

22.0 

7.5 

16.0 

15.6 

16.1 

52.7 

61.5 

67.0 

57.0 

38.8 

45.2 

41.8 

68.5 

57.0 

59.0 

44.0 

51.0 

54.0 

59.0 

- - -
Elev. Thickness Overburden 

Batt.. lDIIer Thickness 
of loNer 1521 Sand 

1521 Sand 

743.1 9.4 20.0 

748.1 35.5 0.0 

741.5 12.0 0.0 

753.7 20.8 0.0 

741.3 7.6 0.0 

811.0 0.0 22.0 

790.5 4.5 3.0 

782.0 12.0 4.0 

742.4 15.6 0.0 

733.9 16.1 0.0 

731.3 38.7 0.0 

725.5 50.5 0.0 

723.0 53.0 0.0 

0.0 24.0 19.0 

759.5 3.8 9.0 

753.5 5.2 13.0 

740.4 11.8 1.0 

736.5 29.5 39.0 

740.8 27.0 18.0 

741.0 9.0 23.0 

99.0 32.0 12.0 

99.0 25.0 25.0 

736.0 24.0 0.0 

719.0 36.0 14.0 

Elev. 
BoU .. 

of 
Overburden 

786.5 

783.6 

781.5 

786.7 

785.9 

811.0 

795.0 

794.0 

758.0 

750.0 

784.0 

787.0 

790.0 

0.0 

789.3 

785.7 

781.2 

766.0 

779.8 

m.o 

783.0 

755.0 

790.0 

764.0 

-



-

Page No. 3 
09/22/86 

Test 
Hole 

Di£-13 

DSTH-7-80 

DSTH-9-BO 

DSnHI-BO 

DSTH-5-80 

DSTH-I-79 

dsth-2-79 

DSTH-3-79 

DSTH-3~ 

DSTH-2-BO 

DSTH-l-BO 

DSTH-4-80 

DI£-20 

01£-17 

North East 

251450 2IIS635O 

252960 2857600 

252850 2857660 

252625 2B57B20 

252000 2858130 

251750 285B2OO 

251675 2858200 

251500 2B5B2OO 

252750 2859050 

252380 2859350 

252080 2859600 

251800 2B6OOOO 

237750 2B209OO 
• 

244500 2826000 

257000 2B55OOO 

256700 2B4SOOO 

255000 2840000 

253000 2834200 

250750 2830000 

247500 2824900 

250000 2857600 

249000 2850000 

248200 2B4SOOO 

245600 2840000 

Surface Total 
El evati on Depth 

788.0 43.0 

785.0 45.2 

785.0 48.0 

785.0 45.3 

785.0 45.1 

785.0 42.5 

785.0 49.0 

785.0 45.5 

780.0 49.5 

780.0 47.2 

780.0 49.5 

780.0 43.0 

804.0 56.0 

803.0 50.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

El ev. Bedrock Bedrock Top of 
Bottm Depth Elevation Upper 

of (511 Sand 
Hole 

745.0 41.0 747.0 19.0 

739.B 44.0 741.0 17.0 

731.0 47.5 731.5 16.0 

739.7 44.3 740.7 12.0 

739.9 43.2 741.B 12.0 

742.5 41.5 743.5 11.0 

736.0 48.0 731.0. 15.0 

739.5 44.5 740.5·· .)0.0 

730.5 47.7 732.3 12.0 

732.B '199.0 0.0 16.0 

730.5 47.1 732.9 21.0 

731.0 41.1 738.9 6.0 

748.0 '199.0 99.0 31.0 

753.0 50.0 753.0 1.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

Elev. 
Top of 
Upper 

(51) Sand 

769.0 

768.0 

0.0 

m.o 

m.o 

m.o 

770.0 

775.0 

768.0 

764.0 

759.0 

774.0 

767.0 

B02.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Corps of Engi neers 
Kansas Ri ver Sand Study 

listing of Test Hole Inforlation 
DeSoto - Eudor i 

Bottm Elev. Thickness Top of 
of Bottom 

Upper of Upper 
(511 Sand (SII Sand 

41.0 747.0 

32.0 753.0 

16.0 0.0 

28.0 751.0 

43.2 741.B 

20.0 765.0 

22.0 763.0 

22.5 762.5 

45.5 734.5 

35.0 745.0 

46.0 734.0 

30.0 750.0 

49.0 755.0 

22.0 781.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Upper LDIII!r 
(511 Sand 152) Sand 

22.0 41.0 

15.0 32.0 

0.0 16.0 

16.0 28.0 

31.2 43.2 

9.0 20.0 

7.0 22.0 

12.5 22.5 

33.5 45.5 

19.0 35.0 

25.0 46.0 

24.0 30.0 

12.0 49.0 

21.0 22.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

Nnt-p~ A v~l\1e of Q9.0 or 999.n "T1rti"'Atp~ th~t- t-hp t-h",..lrn~:)I~c n .... e>'t"'>,., ... ~ .... I"'\" -fC"" "",,""1"\',"" - - - - - - - - - - - -

Elev. 
Top of 

LD!Ier 
(521 Sand 

741.0 

753.0 

769.0 

757.0 

741.8 

765.0 

763.0 

762.5 

734.5 

745.0 

734.0 

750.0 

755.0 

781.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

BottDII 
of 

Lower 
(521 Sand 

41.0 

44.0 

47.5 

44.3 

43.2 

41.5 

48.0 

44.5 

47.7 

99.0 

47.1 

41.1 

56.0 

50.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

- -

Elev. 
Bottm 

of LONer 
(521 Sand 

741.0 

741.0 

737.5 

740.7 

741.B 

743.5 

737.0 

740.5 

732.3 

0.0 

732.9 

738.9 

99.0 

753.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Thickness Overburden Elev. 
LDIII!r Thi ckness BottDII 

(521 Sand of 
Overburden 

0.0 19.0 769.0 

12.0 17.0 768.0 

31.5 16.0 769.0 

16.3 12.0 m.o 

0.0 12.0 m.o 

21.5 11.0 774.0 

26.0 15.0 770.0 

22.0 10.0 775.0 

2.2 12.0 768.0 

99.0 16.0 764.0 

1.1 21.0 759.0 

11.1 6.0 m.o 

7.0 31.0 767.0 

28.0 1.0 802.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

- - - -



- - - - -
Page No. 
09/22/86 

Test 
Hole 

AD-45 

AD-46 

AD-47 

AD-4B 

AD-49 

AD-5O 

AD-51 

AD-52PI 

VERB B 

VERB 1 

VERB 2 

VERB 4 

VERB 5 

VERB 6 

VERB 7 

IlASSB 9 

IlASSB 1 

IlASSB 2 

IfASSB 4 

IIASSBS 

IlASSB 6 

IIASSB 7 

North East 

244150 2B2355O 

244300 2823230 

244500 2823000 

244750 2B2275O 

245350 2B2268O 

245550 2822430 

245500 2B222OO 

245550 2B2265O 

246350 2785B50 

246100 27B575O 

246000 2785720 

245780 27B565O 

245740 27S5650 

245500 27BS55O 

245180 2785450 

2462S0 2785B80 

246050 2785B50 

245900 2785820 

245700 27BSBOO 

245680 27B5800 

245450 27B5750 

245280 27B575O 

IIASSB B • 245100 2785700 

13-20-1ad 238130 2814130 

Surface Total 
Elevatilll Depth 

805.0 36.0 

795.0 35.0 

800.0 35.0 

805.0 35.0 

805.0 33.0 

805.0 26.0 

805.0 32.0 

805.0 16.0 

B34.B 72.0 

809.9 51.2 

799.5 41.2 

794.6 3.1 

796.5 8.4 

796.B 8.2 

847.1 49.B 

830.6 70.2 

809.5 46.2 

793.5 30.2 

797.1 3.B 

795.1 12.2 

797.5 6.4 

801.5 B.4 

852.4 58.1 

808.7 66.5 

- - -
Elev. lIedrock Bedrock Top of 

Bott.. Depth Elevatilll ~per 
of IS1I Sand 

Holt 

769.0 999.0 

760.0 999.0 

765.0 999.0 

TiO.O 999.0 

m.o 999.0 

779.0 999.0 

m.o 999.0 

0.0 25.0 

0.0 11.0 

0.0 3.0 

0.0 14.0 

0.0 10.0 

0.0 15.0 

0.0 23.0 

7B9.0 14.0 791.0·; .14.0 

762.B 66.0 768.B 38.f 

758.7 4O.B 769.1 11.4 

758.3 30.1 769.4 0.0 

791.5 3.1 791.5 3.1 

788.1 0.0 796.5 0.0 

788.6 0.0 796.B . 0.0 

797.3 30.3 BI6.B 23.8 

760.4 67.6 763.0 55.6 

763.3 39.4 no. 1 5.0 

763.3 25.2 768.3 0.0 

793.3 0.0 797.1 0.0 

782.9 11.3 783.B 0.6 

791.1 0.0 797.5 0.0 

793.1 0.0 BOl.5 0.0 

794.3 35.7 B16.7 30.6 

742.2 65.5 743.2 3.0 

- - - - -
Corps of Engineers 

Kansas Ri vel' Sand Study 
Listing of Test Hole Inforutilll 

Eudora - Lawence 

Eltv. Bott.. Elev. Thickness Top of 
Top of of Batt.. ~per loNer 
~per ~per of ~per ISII Sand 152) Sand 

ISII Sand ISII Sand IS1I Sand 

780.0 99.0 0.0 99.0 99.0 

784.0 14.0 781.0 3.0 14.0 

797.0 22.0 778.0 19.0 22.0 

791.0 99.0 0.0 99.0 99.0 

795.0 99.0 0.0 99.0 99.0 

790.0 99.0 0.0 99.0 99.0 

782.0 99.0 0.0 99.0 99.0 

. 0.0 14.0 0.0 0.0 14.0 

796.0 66.0 768.B 27.2 66.0 

798.5 4O.B 769.1 29.4 4O.B 

799.5 30.1 769.4 30.1 30.1 

0.0 3.1 0.0 0.0 3.1 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 23.B 0.0 0.0 23.B 

0.0 55.6 0.0 0.0 55.6 

804.5 39.4 no. 1 34.4 39.4 

793.5 25.2 768.3 25.2 25.2 

0.0 0.0 0.0 0.0 0.0 

794.5 11.3 783.B 10.7 11.3 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

821.3 33.B B18.6 3.2 33.8 

0.0 3.0 0.0 0.0 3.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. 

- -
Elev. Batt .. 

Top of of 
loNer loNer 

152) Sand 152) Sand 

769.0 99.0 

781.0 99.0 

778.0 99.0 

no.o 99.0 

m.o 99.0 

179.0 99.0 

m.o 99.0 

791.0 14.0 

768.B 66.0 

769.1 4O.B 

769.4 30.1 

791.5 3.1 

796.5 0.0 

796.B 0.0 

823.3 30.3 

775.0 67.6 

no. 1 39.4 

768.3 25.2 

797.1 0.0 

783.B 11.3 

797.5 0.0 

801.5 0.0 

81B.6 35.7 

805.7 65.5 

- - -
Elev. Thickness Overburden 

Batt.. LOIIer Thi ckness 
of lDMer (521 Sand 

152) Sand 

0.0 99.0 25.0 

0.0 99.0 11.0 

0.0 99.0 3.0 

0.0 99.0 14.0 

0.0 99.0 10.0 

0.0 99.0 15.0 

0.0 99.0 23.0 

791.0 0.0 14.0 

768.B 0.0 38.B 

769.1 0.0 11.4 

769.4 0.0 0.0 

791.5 0.0 3.1 

796.5 0.0 0.0 

796.B 0.0 0.0 

BI6.B 6.5 23.B 

763.0 12.0 55.6 

no. 1 0.0 5.0 

768.3 0.0 0.0 

797.1 0.0 0.0 

783.8 0.0 0.6 

797.5 0.0 0.0 

801.5 0.0 0.0 

B16.7 1.9 30.6 

743.2 62.5 3.0 

Elev. 
Batt .. 

of 
Overburden 

780.0 

784.0 

797.0 

791.0 

795.0 

790.0 

782.0 

791.0 

796.0 

798.5 

799.5 

791.5 

796.5 

796.B 

823.3 

775.0 

804.5 

793.5 

797.1 

794.5 

797.5 

801.5 

821.8 

B05.7 

-



-

Page No. 2 
09/22/86 

Test 
Hole 

North East 

12-2<>-36dd 240750 2815250 

EIJD 1 23'1550 2825400 

EUD B 2 240000 2825550 

EUD 2 240050 2825570 

EUD B 1 240220 21125650 

ElBI 3 240450 2825790 

11-69 246500 27B6OOO 

D-70 246400 2786300 

D-71 246120 2786600 

D-72 245700 2787120 

D-73 245500 2787BI0 

D-1I18 245560 27BB2B0 

D-74 245490 27BB400 

D-75 245350 2789150 

D-77 245100 2791100 

D-78 244700 2792010 

D-79 244350 2793100 

D-BO 244200 2793600 

HI 243900 2794bBO 

D-B3 243900 2795500 

D-B4 243500 2796600 

D-B5 243300 2796320 

D-327 242550 2799000 

D-B7 2429"..0 2800540 

SurfACe TDtal 
EleYltilll Depth 

809.9 56.0 

806.5 65.0 

783.6 37.0 

781.5 43.0 

786.7 35.0 

785.9 47.1 

832.0 35.0 

825.0 25.0 

821.0 25.0 

821.0 25.0 

815.0 25.0 

822.0 20.0 

0.0 25.0 

0.0 26.0 

821.0 25.0 

824.0 26.0 

824.0 59.0 

819.0 22.0 

819.0 25.0 

81B.0 26.0 

B1B.O 29.0 

B16.0 26.0 

BIB.O 10.0 

BIB.O 22.0 

Elev. Bedrcx:k Bedrcx:k Tap of 
BottDi Depth EleYatilll ~per 

of 1511 Sand 
Hole 

753.9 55.5 754.4 16.0 

741.5 63.4 743.1 20.0 

746.6 35.5 748.1 0.0 

738.5 40.0 741.5 0.0 

751;7 33.0 753.7 0.0 

73B.B 44.6 741.3 0.0 

797.0 999.0 0.0 35.0 

800.0 999.0 0.0 .: 4~0 

796.0 999.0 

796.0 999.0 

790.0 999.0 

802.0 999.0 

0.0 999.0 

0.0 999.0 

796.0 999.0 

798.0 999.0 

765.0 999.0 

797.0 999.0 

794.0 999.0 

792.0 999.0 

789.0 999.0 

790.0 999.0 

808.0 999.0 

796.0 999.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.. 
16.0 

17.0 

17.0 

19.0 

23.0 

19.5 

13.0 

23.0 

24.0 

15.3 

7.0 

21.5 

22.0 

9.5 

0.0 

13.5 

Ccrps of Engineers 
Kansas Ri ver Sand Study 

U lting of Test Hole Inforutilll 
Eudora - Lawence 

Elev. Botta. Elev. Thickness Top of 
Tap of of BottDi ~per LIIIII!r 
~per ~per of ~per 1511 Sand 1521 Sand 

1911 Sand 1511 Sand (511 Sand 

793.9 29.0 780.9 

786.5 54.0 752.5 

0.0 0.0 0.0 

7Bl.5 28.0 753.5 

786.7 12.2 774.5 

785.9 37.0 748.9 

0.0 99.0 0.0 

821'.0 99.0 0.0 

805.0 99.0 0.0 

804.0 99.0 0.0 

798.0 99.0 0.0 

803.0 99.0 0.0 

0.0 99.0 0.0 

0.0 99.0 0.0 

808.0 99.0 0.0 

801.0 99.0 0.0 

800.0 52.0 m.o 

803.7 99.0 0.0 

812.0 99.0 0.0 

796.5 99.0 0.0 

796.0 99.0 0.0 

806.5 99.0 0.0 

B18.0 99.0 0.0 

804.5 99.0 O. 

13.0 

34.0 

0.0 

28.0 

12.2 

37.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

28.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

29.0 

54.0 

0.0 

28.0 

12.2 

37.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

52.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. - - - - - - - - - - - -

Eley. BottDi Elev. Thickness Overburden 
Tap of of BottDi LIIIII!r Thickness 
l.DIIer lIIIII!r - of lIIIII!r 1521 Sand 

1521 Sand 1521 Sand 1521 Sand 

780.9 55.5 754.4 26.5 16.0 

752.5 63.4 743.1 9.4 20.0 

783.6 35.5 748.1 35.5 0.0 

753.5 40.0 741.5 12.0 0.0 

774.5 33.0 753.7 20.8 0.0 

748.9 44.6 741.3 7.6 0.0 

797.0 99.0 0.0 99.0 35.0 

800.0 99.0 0.0 99.0 4.0 

796.0 99.0 0.0 99.0 16.0 

796.0 99.0 0.0 99.0 17.0 

790.0 99.0 0.0 99.0 17.0 

802.0 99.0 0.0 99.0 19.0 

0.0 99.0 0.0 99.0 23.0 

0.0 99.0 0.0 99.0 19.5 

796.0 99.0 0.0 99.0 13.0 

798.0 99.0 0.0 99.0 23.0 

m.o 99.0 0.0 99.0 24.0 

797.0 99.0 0.0 99.0 15.3 

794.0 99.0 0.0 99.0 7.0 

792.0 99.0 0.0 99.0 21.5 

789.0 99.0 0.0 99.0 22.0 

790.0 99.0 0.0 99.0 9.5 

808.0 99.0 0.0 99.0 0.0 

796.0 99.0 0.0 99.0 13.5 

Eley. 
SottDi 

of 
Overburden 

793.9 

786.5 

783.6 

781.5 

786.7 

785.9 

797.0 

821.0 

805.0 

804.0 

798.0 

803.0 

0.0 

0.0 

808.0 

801.0 

800.0 

803.7 

812.0 

796.5 

796.0 

806.5 

818.0 

804.5 

- - - - - -



- - - - -
Page No. 3 
09112181. 

Test 
Hole 

D-BB 

0..89 

D-9O 

0..331 

IH2 

0..93 

0..95 

0..333 

H7 

l1-9li 

D-99 

0..191 

111£-24 

111£-12 

111£-23 

111£-25 

111£-26 

111£-29 

111£-28 

111£-30 

111£-31 

DHE-27 

111£-32 

111£-33 

North East 

243550 2801250 

243300 2801280 

242'/50 2801300 

242450 2801600 

244500 2802650 

243900 2802750 

242900 2802930 

242750 2803200 

244100 2S0375O 

243750 2803820 

243520 2803lI5O 

243100 2804000 

253000 2789400 

251200 2791000 

254450 2792050 

254600 2795700 

251300 279S400 

248250 2791200 

249000 2799600 

243130 2790750 

244550 27'1B2OO 

249900 2802550 

244600 2801300 

242700 2806500 

Surface Total 
E1evatilll Depth 

818.0 16.0 

817.0 25.0 

816.0 16.0 

815.0 9.5 

814.0 16.0 

813.0 48.0 

812.0 9.0 

111.0 8.0 

110.0 24.0 

809.0 16.0 

809.0 16.0 

809.0 8.0 

825.0 56.0 

821.0 50.0 

820.0 50.0 

825.0 71.0 

810.0 58.0 

817.0 49.0 

812.0 64.0 

813.0 43.0 

813.0 56.0 

810.0 42.0 

810.0 42.0 

812.0 51.0 

- - -
E1ev. 8edrack Bedrack Tap of 

Botta. Depth El evati an ~per 
of (511 Sand 

Hole 

802.0 999.0 0.0 11.0 

192.0 999.0 0.0 9.5 

800.0 999.0 0.0 13.5 

805.5 999.0 0.0 5.5 

798.0 999.0 0.0 11.4 

765.0 47.6 765.4 3.5 

803.0 999.0 0.0 7.3 

803.0 999.0 0.0 . ·.6.7 

781..0 999.0 0.0 6.0 

193.0 999.0 0.0 6.0 

193.0 999.0 0.0 14.0 

801.0 999.0 0.0 0.9 

769.0 999.0 99.0 35.0 

771.0 999.0 99.0 12.0 

no. 0 999.0 99.0 15.0 

754.0 999.0 99.0 23.0 

752.0 999.0 99.0 38.0 

768.0 999.0 99.0 45.0 

748.0 999.0 99.0 19.0 

no.o 999.0 99.0 20.0 

757.0 999.0 99.0 21.0 

768.0 999.0 99.0 16.0 

768.0 999.0 99.0 42.0 

761.0 999.0 99.0 0.0 

-
E1ey. 

Tap of 
Upper 

(SlI Sand 

807.0 

807.5 

802.5 

809.5 

802.6 

809.5 

804.7 

804~3 

804.0 

803.0 

795.0 

BOB. I 

790.0 

809.0 

805.0 

802.0 

m.o 

m.o 

193.0 

193.0 

792.0 

794.0 

99.0 

812.0 

- - -
Ccrps of Engineers 

Kansas Ri yer Sand Study 
Listing of Test Hole Inforutian 

Eudora - LaMrence 

-
Botta. Elev. Thickness Tap of 

of Botta. Upper I.DIIer 
Upper of Upper (SlI Sand (521 Sand 

(SII Sand (SII Sand 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

16.0 793.0 12.5 16.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

99.0 0.0 99.0 99.0 

35.0 790.0 0.0 35.0 

99.0 790.0 99.0 99.0 

30.0 790.0 15.0 30.0 

44.0 781.0 21.0 44.0 

50.0 760.0 12.0 50.0 

45.0 m.o 0.0 45.0 

19.0 193.0 0.0 19.0 

99.0 99.0 99.0 99.0 

33.0 780.0 12.0 33.0 

23.0 787.0 7.0 23.0 

99.0 99.0 99.0 99.0 

99.0 99.0 51.0 99.0 

Note: A value of 99.0 or 999.0 indicates thRt the thickness or elevation is unknown. 

- -
E1ev. 

Tap of 
LDIII!r 

(521 Sand 

802.0 

192.0 

800.0 

805.5 

798.0 

193.0 

803.0 

803.0 

781..0 

193.0 

793.0 

801.0 

790.0 

99.0 

790.0 

781.0 

760.0 

m.o 

193.0 

99.0 

780.0 

787.0 

99.0 

99.0 

Botta. 
of 

loNer 
(521 Sand 

99.0 

99.0 

99.0 

99.0 

99.0 

47.6 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

56.0 

99.0 

50.0 

99.0 

58.0 

49.0 

64.0 

99.0 

56.0 

42.0 

99.0 

99.0 

- - -
Elev. 

Botta. 
of lDIII!r 

(521 Sand 

0.0 

0.0 

0.0 

0.0 

0.0 

765.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

Thi ckness Overburden 
I.DIIer Thickness 

(521 Sand 

99.0 11.0 

99.0 9.5 

99.0 13.5 

99.0 5.5 

99.0 11.4 

31.6 3.5 

99.0 7.3 

99.0 6.7 

99.0 6.0 

99.0 6.0 

99.0 14.0 

99.0 0.9 

21.0 35.0 

99.0 12.0 

20.0 15.0 

27.0 23.0 

8.0 38.0 

4.0 45.0 

45.0 19.0 

99.0 20.0 

23.0 21.0 

19.0 16.0 

99.0 42.0 

99.0 0.0 

Eley. 
Botta. 

of 
Overburden 

807.0 

807.5 

802.5 

809.5 

802.6 

809.5 

804.7 

804.3 

804.0 

803.0 

795.0 

808.1 

790.0 

809.0 

805.0 

802.0 

m.o 

m.o 

793.0 

793.0 

792.0 

794.0 

768.0 

812.0 

-



-
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Test 
Hole 

DIE-34 

DIE-16 

Di£-39 

DIE-38 

DIE-37 

DIE-36 

DIE-35 

DIE-40 

DIE-IB 

Di£-19 

DtE-20 

DIE-17 

FITH-l 

FITH-2 

FITH-4 

FITH-B 

FITH-6 

FITH-12 

FITH-15 

H-IOB 

H-104 

H-I03 

North East 

244100 2810150 

240600 2819200 

239400 2B05OOO 

237550 2B0572O 

236950 2B07BOO 

239750 2815BOO 

237000 2812900 

232250 2813100 

237000 281B500 

239800 2818700 

237750 2B209OO 

244500 2826000 

239BOO 2B056OO 

241200 2B055OO 

242900 2B055OO 

242200 2804500 

239800 2807000 

240000 2810600 

235900 2810700 

242000 2794400 

242300 2796500 

241100 2799200 

Surface Tot.l 
Elevatillll Depth 

EII!V. Bedrock Bedrock Tap of 
BottDl Depth Elevation Uppl!!' 

of 1511 Sand 

B12.0 51.Q 

807.0 70.0 

B15.0 60.0 

Bl0.0 80.0 

BI1.0 63.0 

809.0 50.0 

BI1.0 57.0 

BI2.0 71.0 

805.0 53.0 

807.0 55.0 

804.0 56.0 

IIDle 

761.0 999.0 

737.0 999.0 

755.0 999.0 

730.0 999.0 

748.0 999.0 

759.0 999.0 

754.0 999.0 

741.0 999.0 

752.0 999.0 

752.0 999.0 

748.0 999.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99.0 

99~0 
.' 

99.0 

99.0 

99.0 

803.0 50.0 753.0 50.0 753.0 

B13.3 7B.0 735.3 n.o 736.3 

B15.5 n.o. 738.5 76.5 739.0 

B13.2 71.0 742.2 70.0 743.2 

B16.3 62.5 753.B 61.5 754.B 

BI0.B 69.0 741.B 68.0 742.B 

BIM 55.0 755.4 54.0 756.4 

BII.O 68.5 742.5 67.0 744.0 

BIM 42.0 768.4 40.5 769.9 

809.2 40.7 768.5 38.0 771.2 

B16.2 52.0 764.2 50.5 765.7 

11.0 

21.0 

30.0 

28.0 

31.0 

20.0 

20.0 

46.0 

32.0 

21.0 

37.0 

1.0 

30.0 

20.0 

5.0 

5.0 

30.0 

25.0 

25.0 

14.0 

16.0 

7.5 

Ccrps of Engineers 
Kansas Ri VI!!' Sand study 

Li sting of Test Hole Infanatillll 
Eudora - Lawrence 

ElI!V. BottDl EII!V. Thickness Tap of 
Top of of BottDl Uppl!!' I.DMI!I' 
Upper Upper of Uppl!!' 1511 Sand 1521 Sand 

1511 Sand 1511 Sand 1511 Sand 

801.0 15.0 797.0 4.0 15.0 

796.0 52.0 755.0 31.0 52.0 

785.0 30.0 785.0 0.0 30.0 

7B2.0 36.0 m.o B.O 36.0 

780.0 31.0 780.0 0.0 31.0 

7B9.0 38.0 771.0 IB.O 38.0 

791.0 49.0 762.0 29.0 49.0 

76b.0 58.0 754.0 12.0 58.0 

m.o 99.0 99.0 99.0 99.0 

796.0 41.0 766.0 20.0 41.0 

767.0 49.0 755.0 12.0 49.0 

802.0 22.0 7Bl.0 21.0 22.0 

783.3 57.0 756.3 27.0 57.0 

795.5 40.0 775.5 20.0 40.0 

808.2 40.0 m.2 35.0 40.0 

BI1.3 57.5 75B.B 52.5 57.5 

7BO.B 40.0 nO.B 10.0 40.0 

785.4 40.0 nO.4 15.0 40.0 

796.0 40.0 771.0 15.0 40.0 

796.4 14.0 796.4 0.0 14.0 

793.2 16.0 793.2 0.0 16.0 

BOP. 7 20.0 796.2 12.5 20.0 

Note: A value of 99.0 or 999.0 indicates that the thickness or elevation is unknown. - - - - - - -- - - - -

EII!V. BottDl 
Tap of of 
'--' loNer 

1521 Sand 1521 Sand 

797.0 51.0 

755.0 70.0 

785.0 60.0 

m.o 80.0 

780.0 63.0 

771.0 50.0 

762.0 57.0 

754.0 71.0 

99.0 99.0 

766.0 55.0 

755.0 56.0 

781.0 50.0 

756.3 n.o 

775.5 76.5 

m.2 70.0 

75B.B 61.5 

nO.B 68.0 

no. 4 54.0 

771.0 67.0 

796.4 40.5 

793.2 38.0 

796.2 50.5 

ElI!V. Thickness Overburden 
BottDl LDIS' Thickness 

of loNer 1521 Sand 
1521 Sand 

99.0 36.0 

99.0 lB.O 

99.0 30.0 

99.0 44.0 

99.0 32.0 

99.0 12.0 

99.0 B.O 

99.0 13.0 

99.0 99.0 

99.0 14.0 

99.0 7.0 

753.0 28.0 

736.3 20.0 

739.0 36.5 

743.2 30.0 

754.B 4.0 

742.8 28.0 

756.4 14.0 

744.0 27.0 

769.9 26.5 

771.2 22.0 

765.7 30.5 

11.0 

21.0 

30.0 

28.0 

31.0 

20.0 

20.0 

46.0 

32.0 

21.0 

37.0 

1.0 

30.0 

20.0 

5.0 

5.0 

30.0 

25.0 

25.0 

14.0 

16.0 

7.5 

Elev. 
BattDl 

of 
DVl!!'burden 

801.0 

796.0 

785.0 

7B2.0 

780.0 

789.0 

791.0 

766.0 

m.o 

796.0 

767.0 

802.0 

783.3 

795.5 

808.2 

Bl1.3 

7BO.B 

785.4 

796.0 

796.4 

793.2 

BOB. 7 

- - -- - -


