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Introduction
Since reinitiating the geologic mapping program in 1989, the Kansas Geological Survey

(supported in part by COGEOMAP and STATEMAP funding) has produced digitized geologic
maps for seven Kansas counties.  These counties include:  Butler, Chatauqua, Russell,
Montgomery, Phillips, Riley, and Fimey counties and all are mapped at a 1 :24,000 scale.  In
addition, USGS geologist W.D. Johnson has produced six 1 :24,000-scale maps as part of the
USGS I-Map Series for Anderson County (not in digital format), and two USGS geologists

(Morris Green and George Fairer) completed geologic mapping in Clark County during  1991 -95,
and produced six preliminary maps covering that county at a scale of 1 :24,000. Geologic
mapping currently is underway or being completed in Wyandotte, Elk, Labette, Coffey, Ford,
Leavenworth, Ness, Woodson, Bourbon, Greenwood, Comanche, Hamilton, Keamy, Wilson,
Republic, and Sedgwick counties.  Of these counties~Greenwood, Bourbon, Comanche,
Hamilton, and Kearny are presently being napped in the FY96 STATEMAP program, and Ford
County from an earlier STATEMAP program is presently near completion.

The KGS objective is to map remaining unmapped counties and old or poorly napped
counties for use in a digital format system that will provide accurate, up-to-date geologic maps at
several possible scales.  Thus, digital-format geologic maps will reflect the latest stratigraphic
and geologic interpretations without requiring extensive remapping or reprinting.  The Kansas
Geological Survey has excellent facilities with an in-house system for processing, plotter

printing, and distribution of geologic maps.  County geologic maps at i :50,000 and digital files
based on the 1 :24,000 mapping available for producing maps of other scales, are two of the

primary products to result from our mapping efforts.

Proposed Investigations and Geologic Setting
Proposed in this funding request is continuation of four mapping projects from the

FY96 STATEMAP program, --1.) Bourbon County; 2.) Greenwood County; 3.) Comanche
County; and 4.) Hamilton and Kearny counties (one project).  Proposed proj.ect areas and status
of published geologic maps in Kansas are summarized in Figure 1.  In addition, a fifth project~
the digitizing of existing geologic maps in three important Kansas counties (Chase. Anderson.
and Johnson) is also proposed as part of mapping program for FY97 STATEMAP funding.

£occr/J.o#.-The proposed mapping areas (Comanche County in south-central Kansas,
B_Qurbon County, and Greenwood County in eastern Kansas, and Hamilton and Keamv counties
in western Kansas) comprise a total of ajproximately 4,400 square miles and are situa.ted in three
very different geographic and geologic areas of the State Figure 1).  Greenwood and Bourbon
counties are situated in the eastern Kansas--Pennsylvanian and Lower Pemian outcrop belts,
which generally trend NNE to SSW with low (<1 a ) regional dips toward the west (Moore,
1949).  Two major NW-SE trending tectonic zones, the Fall River tectonic zone @erendsen and
Blair,1986), crosses through Greenwood County and the Chesapeake tectonic zone, crosses
Bourbon County (Figure 2).  Structural offset was identified in the southeastern comer of
Woodson County (adjacent to Greenwood County) during previous geologic mapping (Maples,



1993).  Other major structural features present in the eastern Kansas mapping area include the
Cherokee basin, the Bourbon arch, and the Forest City basin (Figure 3).

Hamilton and Kearny counties are situated within the Hugoton embayment of the Anadarko
basin, and show evidence of post-Cretaceous defomation, much of which has not been evaluated
in a regional sense (e.g., Syracuse anticline of MCLaughlin,1943; Bear Creek fault as shown in
Gutentag et al.,  1972, and Lobmeyer and Sauer,  1974; sinkholes on south side of Syracuse
anticline as discussed by Vogler,1985).  Rocks and sediments exposed at the surface in
Hamilton, and Keamy counties include Cretaceous sandstone, shale, and chalk, and Tertiary and
Quaternary silt, sand, and gravel of alluvial and wind-blown deposits.

Comanche County, located in south-central Kansas is situated on the High Plains and the
Red Hills physiographic provinces.  Rock units of Comanche County consist of permian redbeds,
Cretaceous shales and sandstones, and river and wind deposits of Tertiary and Quaternary age.
Although geologic structures exist in these areas, their relative simplicity allows detailed
mapping of subtle lithologic and facies changes that might otherwise go unnoticed.

Prevz.ow5 worfr.-The counties proposed here for continued geologic mapping are in eastern
Kansas (Greenwood and Bourbon Counties), south-central Kansas (Comanche County) and
southwestern Kansas (Hamilton and Kearny Counties; Figure  1).  In eastern Kansas, geologic
mapping is finished, ongoing, or being revised in most counties sulTounding Bourbon and
Greenwood counties (I.igure 1).  Osage, Lyon, and Chase Counties were napped in the 1950.'s
(Moore et al.,1951 ; O'Connor,1953,1955).   Coifey and Woodson counties were mapped for the
first time by C.G. Maples (KGS; Maples,1991,1993).  Anderson County was completed by
W.D. Johnson qusGS), (Johnson,1992a,1992b,1992c,1993a,1993b,1993c).   Wilson County
was completed as part of a doctoral dissertation by H.C. Wagner (USGS, retired).  To the south,
Elk County is near completion by D.F. Merriam (KGS).  To the west, J.S. Aber (Emporia State
University) has completed work on geologic mapping in Butler County (Aber,1994).
Montgomery County, which lies on the same stratigraphic trend as Bourbon County, recently
was remapped by A.P. Bennison (Bennison,1996).  All new mapping and rechecking of previous
mapping will be coordinated and lithostratigraphic units traced into Greenwood County by
Merriam, and in Bourbon County by R.R. West and R.G. Sawin.  Previous work in Greenwood
and Bourbon counties either has been large-scale (Myers,  1976,  1982) or site/unit specific
(Mapes and Mapes,1989; Lamoreaux and Merriam,1984; Watney, French, and Franseen,1989).

As is the case for much of eastern Kansas, south-central and southwestern Kansas have
received little attention over the years, except for mostly proprietary subsurface oil and gas
evaluation studies.  Most surface geologic mapping in Keamy, and Hamilton counties is old
(Bass,1926; Darton,1920; MCLaughlin,1943) and considerably more detail can now be defined
as shown by W.C. Johnson in Ford County (work nearly complete), and Finney County (Johnson
and Arbogast,1993) with recent mapping.   Some studies were site specific (Kansas Geological
Society,1955), or tangential to efforts concentrated in adjacent areas (Scott,1968; Sharps,1976).
In the southwestern part of the state along the Arkansas RIver corridor, Finney County (Johnson
and Arbogast,1993) is complete and Ford County is in the late stages of completion.  Continued
mapping in Hanilton and  Keamy counties will include detailed lithostratigraphic correlation
with Finney and Ford Counties.



Important for the mapping efforts in Comanche County is the recent mapping by the USGS
in Clark County that lies just west of Comanche County (Green and Fairer,1992,1994a,1994b;
Fairer and Green,1992,1994a,1994b).   Geologic mapping by Latta (1948) exists for Kiowa
County (north of Comanche Co.). and two petrologic and stratigraphic studies of importance to
the county geology are by Swine ford (1955), and Fay (1964).

Three Kansas counties (Chase, Anderson, and Johnson) representing three different complex
situations for digitizing are planned as part of the digital mapping compilation projects.  Chase
County was originally mapped by Moore, Jewett, and O'Connor (1951), and published at a scale
of 1 :61,400.  Anderson County was recently napped and published as six USGS geological 1-
series maps by Johnson (1992a,b,c) and (1993a,b,c).  The third county in the series is the
populous Johnson County that was napped in 1967, and published by O'Cormor (1971) at a
scale of 1 :48,000.  The Kansas Geological Survey has the original topographic field maps used
by O'Connor for mapping Johnson County.  Information on these field maps (scale of 1 :24,000)
will be transferred to mylar sheets for digitizing and comparing to the published map.

Purpose and Justification
Oil flelds in Greenwood and Bourbon counties are mostly old Ore-1940), relatively small,

and relatively shallow (<3,000') but with significant production histories.  Greenwood County
has produced 293 million bbls. of petroleum and Bourbon has produced about 4.6 million bbls.
In contrast, oil fields in Keamy Coulrty are mostly recent ¢ost-1950), relatively deep (>4,000'),
and relatively large (Newell et al.,1987; Watney et al.,1989).with a production history of over
ten million bbls. of petroleum.  Hamilton County has limited petroleum production, but
significant potential.  Comanche County has large production of both oil and gas, mainly from
younger fields.  Cumulative production of oil and gas in Comanche County is represented by
over 8 million bbls. of oil and nearly 284 million c.f. of natural gas.  Although most oil
production in the eastern and central parts of Kansas is secondary and even tertia.ry, new geologic
maps at various scales undoubtedly will enhance exploration/recovery success.  Especially
important as a natural resource in the western project area are the huge Hugoton and Panoma gas
fields that cover parts of nine counties in southwest Kansas.  Large areas of Hamilton and Keamy
counties contain portions of these two active gas fields, with total production exceeding 454
billion c.f. (14 billion c.f. in 1994) in Hamilton County and 3.7 trillion c.f. (77 billion c.f. in
1994) in Keamy County.

Bourbon County also contains important coal deposits, primarily in the upper pat of the
Cherokee Group.  In the last twenty years, four mines have operated in the county with a total
production of nearly 3.4 million tons; however, there has been no active coal mining in Bourbon
County since 1984.  Total coal resources for Bourbon County is  190 million tons for coal less
than 100 feet deep (Brady et al.,1976) and nearly 3 billion tons for coal greater than loo feet
deep (L.L. Brady, unpublished data as part of the USGS-NCRDS coal resource study).  Where
coals are present at considerable depth (>500 ft.) in the western and northwestern parts of the
county, commercial coalbed methane is possible.

Western and central Kansas have more basic needs-water is in relatively short supply in
Hamilton and Keamy counties.  The most used aquifers are the Ogallala Formation (Tertiary age)
and alluvium deposits (Mcclain and Buddemeier,1990).  Understanding and mapping of the



nature, origin, and extent of surficial rocks and sediments in Upper Arkansas and Cimmaron
River basins will provide an extremely valuable basis for addressing priority water resource
(both quality and quantity) issues identified by the Kansas Water Office and the Division of
Water Resources (Kansas Dept. of Agriculture).  The Arkansas River corridor from the Colorado
line through Ford County (this includes Hamilton and Kearny counties) has been designated an
"Intensive Groundwater Use Control Area" (IGUCA; Kansas Water Office,1993) in reaction to

interacting concerns about water supply, contamination, flood damage, riparian habitats, and
riverbed land ownership-all issues requiring a solid understanding of surficial geology and
aquifer characteristics to address effectively.  Priority Kansas Water Plan issues in the Cimmaron
Basin include land treatment, wetland protection, and local environmental protection (Kansas
Water Office,  1992).  Hanilton and Keamy Counties alone contain more than 1,000,000 acres of
farmland, which, taken with other farmland in the state, result in some of the most intense
groundwater use and potential contamination in Kansas (see Kume,1985; Sophocleous et al.,
1988; Stullken,1988; Watts,1989).  According to the Kansas Statistical Abstract for 1992-93,
Keamy County is projected to have the third-fastest increase in population percentage (+65.8°/o)
from 1990 through 2030 (Finney and Ford Counties, which have been included in recent
mapping, were listed as numbers 1  and 4, respectively).  In addition to these issues, the Kansas
Geological Survey regularly receives inquiries  from the Kansas Water Office, the Cimmaron
Basin Advisory Commission, Ground Water Management Districts, and the U.S. Bureau of
Reclamation requesting water information.  Basic geologic mapping is critical to understanding
the questions asked by these agencies and countless individuals in their quest for stock and
domestic water supplies.

Prz.orz./!.cs' .---. The priorities for geologic mapping are established by the Kansas Mapping
Advisory Committee for entire counties after discussion with the KGS.  Table 1  contains a listing
of members of the Kansas Mapping Advisory Committee.  Priorities are based mainly on the
presence and quality of existing geologic mapping within a given county, and needs for the
geologic information for environmental understanding and natural resource potential.  At the
present time there are 18 counties with priority ratings (7 counties-Priority 1 ; 7 counties-Priority
2; and 3 counties-Priority 3).  The five counties listed in this proposal for mapping--Bourbon,
Greenwood, Comanche, Keamy, and Hamilton, are all Priority one counties.

Strategy for the Investigations
Mapping in Kansas is different depending on whether one is wondng in the western or

eastern part of the state.  Irrespective of area of study, however, mapping is extremely labor
intensive.  In eastern Kansas, owing to the sut)tlety of exposures, finding good outcrops is
difficult and requires extensive fieldwork.  In addition, recognizing a unit based on a small
outcrop can be challenging in any circumstances, but becomes especially so in cyclothemic strata
where more than 100 named units can occur in a single county.  In eastern Kansas, air photos are
useful in the hunt for potential outcrops.  In central and western Kansas, there is much less
vegetation to interfere with air-photo extrapolation of units.  Consequently, field checking of
outcrops and air-photo work become integral components of the mapping process.  However,



detailed assessment of the Quaternary deposits requires on-site investigation often supplemented
with auger studies.

r!.me/czb/e.-.  The proposed deliverables for each county being napped will be a digital
county map and a digital file of data within one year of completion of the fieldwork phase of the
county mapping project.  In addition, copies of field quadrangle maps at 1 :24,000 scale with
supporting information will be available as Kansas Geological Survey Open-file reports at the
end of each grant year, thus allowing access to original sources of the digital data.  Transfer of
napped infomiation to stable mylar bases developed for quadrangles within each county and
digital input of data requires extended time.

5/97-4/98~Field studies and geologic mapping of Greenwood County by D.F. Merriam and
in Bourbon County by R.R. West and R.S. Sawin will continue in the eastern part of Kansas.
Similar effort of field studies, with more airphoto interpretation, mainly of Kearny County, but
with limited effort this year in Hamilton County, will be uridertaken by W. C. Johnson and a
graduate student field assistant.  J.R. Mccauley will conduct the geologic mapping in Comanche
county, in the south-central part of Kansas.  These field mapping efforts will be followed by
submission of 1 :24,000-scale field maps for KGS open-file reports and initial efforts made of
digital entry of the napped data.  This will require update of digital information on county
hydrologic features and political boundaries as well as plots of geologic information from field
quadrangle sheets onto mylar film for digitizing.

After field mappingjs complete for each county, it is necessary to complete the digital
input, techrical review at KGS, and production of preliminary versions of 1 :50,000-scale county
geologic maps.  This fmal product is expected to be completed within the year following colmty
field mapping.

In addition to continued geologic mapping on the four mapping projects (five counties),
digitizing and field checking is proposed for three additional counties (Chase. Johnson. and
Anderson counties) with quality existing geologic maps (figure 1).  This county map review and
digitizing effort led by D. R Collins and J. A. Ross will be completed within the 12 month time
period of this proposed study.

Subsea_uent work on these Droiects--This proposal is submitted as a one year field mapping
effort.  However, it is expected ira: the mapping of each of the proposed counties will require at
least one additional year of effort.  A listing is made in table 2 of the quadrangles present in the
five proposed mapping counties, with those quadrangles highlighted that are expected to be
completed during this proposed contract year and those expected to be completed during the
present FY96 contract year.

Swppor/I.#g z.rvcs/i.gr/j.our.-. The major external supporting study in eastern Kansas will be
conducted by R.R. West (Kansas State University) and C.G. Maples (KGS) on Virgilian
brachiopod biostratigraphy.  The area of proposed mapping encompasses much of R.C. Moore's
(1932) original type Virgilian (named for Virgil, Greenwood County, Kansas), which has never
been adequately described either lithologically or paleontologically.  In addition, West and



Maples continue to use many of the mapped localities as projects for graduate-level theses and
classes at both Kansas State University and at the University of Kansas.  Because some areas of
eastern Kansas do not have extensive exposure, some coring could be done using the KGS
drilling rig with wire-line coring system.  Previous cores obtained as part of the KGS and
COGEOMAP mapping program have proven invaluable in stratigraphic correlation and have
been reposited in the core-storage facility of the KGS where they are available for study by
anyone.

Geologic mapping in Kearny and Hamilton counties will provide valuable information for
three research programs of the KGS.  The Dakota Aquifer program has been underway for eight
years through the Geohydrology Section of the KGS and is a multi-investigator, multi-
disciplinary investigation of the potential and problems of using the Dakota Sandstone and
adjacent units for water supply in central and southwestern Kansas.  The Upper Arkansas River
study started in 1995 is concerned with the water quality in the alluvium of the Arkansas River
valley in the area included in these two counties.  In addition, for the  Hamilton and Keamy
counties project, a Hugoton Embayment program will soon be started by the Petroleum Research
Section of the KGS.  Like the Dakota Aquifer study, the Hugoton Embayment study is a multi-
discipline, multi-investigator study that will address questions related to gas and oil recovery in
the subsurface of the Hugoton embayment area.  Gas production from the Hugoton embayment
traditionally has been one of the highest in the world.  At this time there are limited supporting
investigations for the Comanche County project except the Dakota program will be of
importance to the northern part of the county.  The recent Clark County mapping effort by USGS
will be important to the mapping efforts in Comanche County.

`       Deliverables
At the end of this contract period, geologic quadrangle maps of quadrangles napped in each

of the four project areas will be submitted to USGS for review.  The number of quadrangles to be
completed for each project area during this contract year are anticipated to be as follows--
Bourbon County (all or part of 5 quads); Greenwood County (all or part of 7 quads); Comanche
County (5 quads); and the Keamy /Hamilton counties project (all or part of 23 quads).
Supporting geological notes and stratigraphic sections will also be submitted.  All are anticipated
to be as KGS Open-file maps or reports.  All mapping will be at 1 :24,000 scale.

As part of the digitizing efforts on existing geologic maps for Chase, Johnson, and Anderson
counties, the deliverables will be a digital file and map prints of each of the counties at a scale of
1 : 100,000.  Quality of the digital files will be such that they can be utilized for production of
maps at larger scale sizes up to the scale of the original maps.

Following additional contract years that result in completion of the field work for a given
County, a digitized geologic map for the respective county is expected to be completed within
one year and submitted for review.



Table 1--Members of the Kansas Geologic Mapping Committee (Oct.1996)

Lee Gerhard
Tom Collinson

David Nance

Steve Morris
Jeffrey Mason
Robert Crangle
A. Scott RItchie
Marvin Odgers
Lany RIchardson
Dyan Conway

Gary Hulett

David Heinemam

John Strickler

William Hanbleton

State Geologist and Director, Kansas Geological Survey, Lawrence, KS.
Publisher, Pittsburg Morning Sun, Pittsburg, KS. (geologist by training),

and Chair, Kansas Geologic Mapping Committee.
City Commissioner, and former plant manager, Allied-Signal Corporation,

Pittsburg, KS.
State Senator, and farmer-irrigator, Hugoton, KS.
Attorney, and past member Kansas Water Authority, Goodland, KS.
Attorney, and business consultant, Lincoln, KS.
Geologist, and Chairman, Rjtchie Exploration, Inc., Wichita, KS.
Farmer-irrigator, and past member Kansas Water Authority, Sublette, KS.
Geologist, Pickrell Drilling Company, Wichita, KS.
Vice President, Mercantile Investment Services, Mercantile Bank of

Kansas City, Prairie Village, KS. (geologist by training).
Professor of Biology and past-Vice President, Fort Hays State University,

Hays, KS, and past advisor to the Governor on science and  the
envirorment.

Chief Council, Kansas Coaporation Commission, Topeka, KS, and fomer
Representative, Kansas Legislature.
Executive Director, KACEE (Kansas Council on Environmental

Education), and former Kansas State Forester, Manhattan, KS.
Past State Geologist and Emeritus Director, Kansas Geological Survey,

Lawrence, KS.



Table 2---7.5' quadrangles for geologic mapping that are present in the five counties of this
STATEMAP proposal.*

PROJECT#1.
BOURBON COUNTY 7.5' QUADRANGLES: Blue Mound, Brouson, £3to, Deerfield

(MQ}, Devo#, Fort Scott, Garland /MO\, Hamrnond, Hepler, Hiatti/ills, ffwme /ib40J,
JwaHfty, Mapleton, Mamiaton, Moran SE, Porterville, Prc5co#, Richards ('MO`,
uniontown,xeriiaL

PBOJE_CT #2.
COMANCHE COUNTY 7.5' QUADRANGLES: Bw//ermJ./k, Co/dwa/cr, East Kiowa

Creek South, Fancy Canyon, Indian Creek, Lexington, rvcscafw#ga CrceA IVowh,
Nescatunga Creek South, Protection, Profecfz.oH JVE, Protection SW, Sugarloaf, |±Q±±!
ex, Wilmore

PROJECT #3.
GREENWO0D COUNTY 7.5' QUADRANGLES: Beaunont, Coyvl.//e, Erfe, Eueka

NE, Fall RIver, Fall River Lake, Gridley, Gridley NW, Hamj./fo#, Lamont, Lapland,
Latham SE, Madison, Madison NE, Madison SW, Matfield Green SE, Nfal, Ivet¢J
A/baJ!j;, Piedmont, Piedmont NE, Piedmont NW, Piedmont SW, 8#J.Hey, Rcecc,
Rosalia, Rosalia NE, Severv North, Severv South, Shaw Creek, Teterville, Thrall,
Torroyay , Toronto , Virgil

PROJECT #4.
HAMILTON COUNTY 7.5' QUADRANGLES: Big Bow NE, Big Bow NW, Durkee

Creek NE (CO), Durkee Creek SE (CO), Holly East /Cot. Holly NE (CO), Johnson NE,
Johnson NW, Kendall, Lycan NE (CO), Selkirk SE, Selkirk SW, Syracuse East,
Syracuse East SE, Syracuse East SW, Syracuse West, Syracuse West NW, Syracuse
West SE, Syracuse West SW, Touner SE (CO), Tribune SE, Tribune SW, Tribune 3
NE, Tribune 3 NW, Tribune 3 SE, Tribune 3 SW, Trit>une 4 NE, Tribune 4 NW,
Tribune 4 SE, Tribune 4 SW

KEARNY COUNTY 7.5' QUADRANGLES: Bi.g Bow j\/:E, Deerfield, Deerfield NE,
Deerf ield SE, Deerf ield SW, Hickok NE, Hickok NW, Kenda:Il. E±dsiD±, L_a_:_*m_INN_,
Lakin SE, Lakin SW, Leoti SW, Leoti 3 NE, Leoti 3 NW, Leoti 3 SE, Leoti 3 SW,
Modoc SE, Modoc SW, Selkirk SE, Syracuse East SE, Tribune 4 NE, Tribune 4 SE,
Ulysses NE, Ulysses NW, Woof, Wolf NE, Wolf NW,W drf Say

*  The quadrangles (portions within the counties being napped) scheduled for completion

by 5/97 (mapping during present year) are underlined.  Those quadrangles or portion of

quadrangle within a county proposed for completion by 5/98 as part of this proposal are shown in
J./a/i.cs and #J.g#//.gA/ed.  Unmarked quad names will be considered in future mapping proposals.
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Proposed Budget

PERSONNEL
J.R. Mccauley, Assistant Scientist-KGS (0.50 FTE)

Geologist--Comanche Co. project
D.F. Merrian, Senior Scientist-KGS (0.15 FTE)

Geologist--Greenwood Co. project
L.L. Brady, Associate Scientist-KGS (0.20 FTE)

Geologist & Coordinator
W.C. Johnson, Professor-KU (2 months)

Geologist--Keamy & Hamilton Co. project
R.R. West, Professor-KSU (2 months)

Geologist--Bourbon Co. project
R.S. Sawin, Research Assistant-KGS (0.10 FTE)

Geologist--Bourbon Co. project
Graduate Research Assistant( I)

Field Assistant-Keamy & Hamilton Co. project(3mo.)
D.R. Collins, Associate Scientist-KGS (0.15 FTE)

Auto Cartographer/Geologist-Digital map project
J.A. Ross, Research Assistant-KGS (0.3 FTE)

Automated Cartographer-Digital map proj ect(2)
E.C. Crouse, Research Assistant-KGS (1.0 FTE)

Digitizer/Geologist-Digital map proj ectt2'
Subtotal Salaries

FRINGE BENEFITS''
Full-time Staff (27% of salary)(4)
Student Staff ( 10% summer)(5)

Subtotal Fringe Benefits

TRAVEL (in-state)(6)
Mileage @ 0.30/mile x 17,000 miles
Per diem (mapping) @ $60/day x 200 days

Subtotal Travel

SUPPLIES
Computer supplies, mylar, ink, and plotter.paper(7)
Field and office supplies (misc)

Subtotal Supplies etc.

TOTAL DIRECT COSTS

USGS funds

$  2,000

S   I,500

$10,500

Slo,500

$   1,000

$  4,920

$   1,000

$   1,000

$19,000

$51,420

$   9,895
$492
$10,387

$   5,100

$12,000

$17,100

$   1,200

$300

$   1,500

$80,407

KGs frods

$15,739

$ 9,530

$13,829

$   3,588

$   7,179

$   9,929

$59,794

$16,144

$16,144

$75,938



INDIRECT COSTS
18% and 25% off-canpus rate(8)

TOTAL COSTS

$14473

S94'880

Sl8_.985

$94'923



EXPLANATION OF NUMBERED BUDGET ITEMS

1)   One graduate student working 100% time for three months during the summer as a field
assistant for W.C. Johnson on the Kearny and Hamilton County project.

2)   J.A. Ross and E.C. Crouse will work primarily on the Digital map project, but will also
work with the digital portion of each of the geologic mapping projects.

3)   Rates shown are the university's average used for the purposes of estimating these costs.
Actual fringe-benefit costs will be charged according to state and university guidelines.

4)   Amount computed at 27% for full-time staff salaries of $59,794 for KGS contribution
and $27,500 for USGS contribution, except for E.C. Crouse where fringe was calculated
at 13% for her salary of $ 19,000, because she will not receive full benefits.

5)   USGS amount computed on $4,920 salary for the graduate field assistant at the summer
student rate of 10%.

6)   Travel reflects estimate of actual costs provided by USGS.  The allowable per diem rate
for the study areas in Kansas would be actual cost of motel, (not to exceed
$50.00/night), and a meal allQwance of $5.75/quarter ($23.00/day).

7)   Supplies for base map plots and working/editorial copies of digital-format maps.

8)   Indirect costs computed at 180/o toer agreement between Association of State Geologists
and USGS) for USGS contribution, and at 25% for KGS contribution.
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please contJ}ct the awarding agency. Further, certain Federal awarding agencies may require applicants
to certify to additional &8Sur&nces. If such is the case, you will be notified.

A3 the duly iuthori2ed representet!ve orthe applicant ) certify that the applicant:

1.    Has  the  ]ega]  authority  to  apply  for  Federal
us3istance, Lnd the institutioml, zmmgerial and
fuancial capability (including funds sifficient to
pay  the  nan-Federal  .hare  of project  costs)  to
eQsure  proper  planning,  management  laid  com-
pl€tiozi of the project deceribed in thi. &pplic&£ioB.

2.    Will  five  the  &w&rding  agency,  the  CoBptrol]er
Gtneral of the  Uultod  StAte8, and  if appropriate,
the Stjite, through any .uthorized repregent2tive,
•ccei5  to  ind  the  right  to  c=amine  il]  records,
booki, paper., or do¢umentr re!&ted to the  &w&rd:
and  vi]]  ef t4bliih  a  proper  &ccotintirLg  8ystem  in
iccordrnce  with  generally  iccept.d  .ccounting
itindnde or igency directive8,

3.   Will  e8tablish  .afeguard8  to  prohibit  etap]oyeei
from  using  their  po8it!ong  for  a  purpose   tbat
conf titt}t€! or preBentl the appearance of personal
or  orgrnizatioTL&1  condict  of intere]t,  or percon&l
flin.                              ,

I.    Will  1niti&te  and  complete  the  work  within  the
&ppticable time fr&tne uter receipt of &pproyal  of
the &va.rding agency.

5.    Wi}]   comply   with   tbe   latergovernmental
Percome]  Act  of  1970  (42  U.S.C.  !§  4728-4763)
relating to prescribed standards for merit systems
for  programs  fended  under  one  of the  nineteen
itotutes or regulations specified in Appendij( A of
OPM's Standards for a Merit System of Personnel
Adzninstr&tion (5 CJr.R. 900, Sgbpart F).

a.   Will comply  with  &]1  Federal ftatuteg relating to
aondiacrimjtiation.  These  include  but  are  riot
limited to:  (a) Title  VI  of the  Civil  fights Act of
1964 0'.L. 88-352) *hich prohibits discrimiuttion
ozi  the basis  Of race,  color or nltiona]  oririn;  fo)
Title IX of the Education Amendmcnti of 1972, as
•mended (20 U.S.C. !§ 1681-1683, &nd  1685-1686),
-hich prohibit) di8crimimtioa on the basis of rex;
(c) Section 504 of the Rehabilitation Act of 1973, ac
lmended  (29  U,S.a.  I  794).  which  prohibits  dig-
crirfutiozi on the basis of h&ndic&ps; (d) the Age
Discrimination  Act  of  1975,  is  .mended  (42
U.S.C.i!   6101-6107),  which  prohibit8  di8crim-
ination on the ba8i8 Of age;

(e) the  Drug  Abuse  Crm}ce  and  Treatment  Act  of
1972  (P.L.  92.255),  .s   amended,  relating  to
Qondiscrirination  on  the  basis  of drug abuse:  (I)
the Comprehensive Alcohol Abuse and Alcoholism
Prevention, Treatment .nd  Rehabilitation  Act  of
1970   (P.L.  91-616),11   lmended,  reliting   to
ziondiserindA&tion on the b&!il of .]cohol abuse or
•]coholism; (g) ii 523 and 527 of the Public Health
Service Act of l91Z (42 U.S.C. 290 dd-3 and 290 ee-
3),  .I  .mended,  relating  to  conridentiality  or
|]cohol  lad  drug  ibuie  prtient  records:  (b)  Title
VIII  of the  Civil  RightJ  Act  of 1968  (42  U.S.C.  I
3601   .t  .eq.),  .I  lmended,  relating  to   nan-
di.crimin&tion  in  the  I&le,  rental  or  fimncing  of
hoLising;   (i)   .ny   other   nondif crimin&tior`
provi.ion]  in  the  fpeciric  .tetute(I)  under  which
&pplic&tiorL  for  Federal  &sEishnce  i8  being  made:
|nd   a.)   the   requirementl   of   iny   other
aondiacrimimtion ltjitute(.)  which "y .pply  to
the lpplic.tion.

7.    Will  comply,  or  ha.  itre&dy  complied,  with  the
riequirementr  of Tit]e8  11  .nd  []1  of the  Uniform
Relocation   Assistance   and   Real   Property
Acquisition  Policies  Act  of  1970  (P.L.   91-646)
which provide for fair .nd equitjible treatment of
persons displaced or whose property is acquired as
a result of Federal or federally assisted programs.
These  requirements  apply  to  all  interests  in  real
property .cquired  for project purposes regardless
of Federi! pardcipation in purchases.

8.    Wi]} comply with the provifion3 of the  Hateh  Act
(5 U.S.C.1$  1501-1508 and 7324-7328) which litnit
the   pol!tic&l  lctivitje.   of  etBployees   whose
Principal  employment  lctivit!e8  .re  funded  in
•hole or in part with Federal funds.

9.      Will comply, ts Lpplic&ble, with the provisions of
the havis-Bacon Act (40 U.S.C. i!  276a to 276a-
7),  the  Cope]and  Act   (40  U.S.C.  i  276c  and  18
U.S.C. !! 874), and the Contract Work Hours and
Safety  Standards  Act  (40  U.S.C.   !§  327.333),
regarding labor ltandards for federally assisted
coristr`ict!on SubagTeements.

.

St.nd.td  Fom  {218      (118)
I+-®ed  dy  CwB  Ci.cg4i  A-`o2
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10. Will  comply,  ir applicable,  with  hood  insurance
purchase  requirements  of Section  102(a)  of  the
Flood Disaster Protection Act of.1973 (P.L. 93-Z34)
which requires recipients in a special flood hazard
&re& to participate in the program andto purchase
flood  insurance  if  the  tot&}  cost  of    ir}surab}e
construction md acquisition is $ 10,000 or more.

I I. Will compt.y with environznent4l  .tandards which
may be  prescribed  pursuant  to  the  following:  (a)
institutioz}  of  environmental  quality  control
tDeasures  under  the  National   Environmental
Policy  Act  of  1969  (P.L.  91-190)  and  Executive
Order  (EO)  11514;  (b)  notification  of  violating
I.cilities  purluant  to  EO  11738;  (c)  protection  of
tpet!a.nd. pursuant to EO  11990: (d)  evaluation of
flood ha2irds in noodplains in .ccardance with EO
11988;  (e) &s5urance  of project  consistency  with
the   .pproved   State   management   program
developed  under  the  Co.sta!  Zone  Management
Act  of  1972   (16   U.S,C.   Ii   1451   et   .eq.):   (0
conformity of Federal action. to State (C!¢an Air)
lmplementation Plarm  under Section  176(c) of the
aean Air Act  of  1955.  18  imcnded  (42  U.S.C.  I
7401 et ce.q.); (g) protectioh of underground rources
of drinking water urtder the Safe Drinking Water
Act  of  1974,  &i  amen,ded,  (P.L.  93-523);  .nd  (h)
protection  of  .ndangered  ipeciei   under  the
Endangered Sp€ciei Act of 1973, |i amended, (P.L.
93-205).

12. Will comply with the  Wild and Scenic Rivers Act
of  1968  (]6  U.S.C.   i§   1271   et  seq.)   related   to

protecting components or potential cotnponents of
the zutionel wild and scenic rivers System.

13.  Will  .ssist  the  awarding  agency   in  assuring
compliance  with  Section   ]06  of  the   National
Historic Preservation Act of 1966, as amended (16
U.S.C.   470),   EO   11593   (identification   and

protection   of  historic   properties),   and   the
AJ.chaealog{cal  and  Historic  Preservation  Act  of
1974 (16 U.S.C. 469a-1 et seq.).

14.  Wi}l  comply  with   P.L.   93-348   regarding  the

protection or human subj.ects involved in research,
development,  and  related  activities  supported  by
this award of assistance.

15. Will comply With the  Laboratory Animal Welfare
Act  of 1966  (P.L.  89.544.  .3  |mended,  7  U.S.C.
2131 et .eq.) pertaining to the care, handling, and
tr€&tment  of  v&rm  b]ooded   .nima]s  held   for
re.earch, teaching, or other ®ctivitie8 !upperted by
thi] &w&rd of &8si8t&nce.

16.  Wit) comply with the  Lead.Be§ed Paint Poisoning
Prevention Act (42  U.S.C,  ii  4S0l  et  seq.)  which
prohibit.   the   use   of   lead   based   paint   in
construction  or   rehabilitation   of  residence
•tructures.

17.  Will cause to b¢ performed the reqLiired rin&nci&t
•nd  cotnpliance  iudits  in  lccordance  with  the
Single Audit Act of 1984.

18.  Will comply with all &pplic&ble requirements or&11
other Federal  hw!,  executive  orderl, regulationi
and po!ic!es governing this program.

S!GNATURE Of AUTHO^LZ[D C£RTlfYIWG Ch;flcIAL TrrLE`+ Director,  Research  Support  and
Grants  Administration

APPuCANTORGA^ltzATIONTheUhiversity  of  Kansas DATE SUBMITTED---,;.:--; :c



ATTACHMENT    D

crmF7cATicrs
FOR FEDERAL ASSISTANCE

PART A.   Cerffficaticrts  Rec]ardi
ed c±icrs.

Page  1  a( 2
fry. 8ey

AFdies to all gatees    .

Th.s cErtfficatjcn is rtqu.red dy be reE}Jat;cns irTTjlemerting Exearthe C}der 12549, DebamErf and Suspersjcr\ 43 CfF2 Part  12, Section 12.510,
Patjdparts' re¥rrENutes.  The rE)giJatjons ver-e p±lished as Pat Vll ct te May 25.1938 Fe]c)era; Rerister (pages 1916}19211).   Fcr futher
csl.siane in cbeiring a em/ ct the ragLJajons, c]=rtac: ire injng cffiee.

(a)  The prtsFechre prfery FErfc3lFat carffies to he be=ri cf its la"Aedge and belid, that ft and is pirri.FEals:  (1) Ire rd pesatly
deand` suspect. Frcpeed tr cfearTTct` cledaed ineligit)e, cr volirterily ecclibed rfu covered basac±iicns dy Eriy Frfu! c}e?artrrert cr
aserry: ® have ut win a 3.year pehed pecfing tr.s prc]pesa! been eeriwic±ed ct cr had a dvil jujgrTed rendered a5ajnst them fcr o3rrmssen
ct hand cr a chm'na! offense in cmrndjcn wih ctfarirT3. anerri±jng to cbe.n` cr pe]rfdrTirt3 8 pJ±ic Gederal` State cr lcca/) fansac±ien cr cmracl
inder a p.Hic tersac±jcn viclatjcn ct Fedtral cr SLate atitris statutes cr corrrrissjen ct erTbezzJerTE]rt. thch, fogery` bitty, falstcation cr
des{ru=jcr` a/ reeds, making false stalerrEri!s, cr recel.wing s:den peperty: €) ae nE* pesertly irdc]ed fcr cr cthervise airr]'nally cr dvilly chaped
dy a qJ\remTErta/ erfity federa`, State cr lcca!) whh crfussjon ct any Of the offenses enLrnerated in peragraFh (a)a Of th.s catjficatjon: and (4)
have ra whhin a 3-}ear peded ptedng uts aFpliicationtryt]pesal had cne cr fTBe FLdic transac±icns federal, Slate cr lcca/) tgTT].nated fcr caiee
cr dial

®)  Vhae te prcsp±rfe pimary Faljcjjat is inable to c"/ to any ct the s±alerT-rts in tis catjficaticn, siri prtspec±he partjdFat
shaJI a#act an exD(aiaton to th.s prcpesal.

The ptscec±ive pr'mary partic.?ark farther agrees dy sLjdrftting tit.s pepesal tha( ft wll irdirfe the tdlc".ng clause, whhcut rredifcation` in 8» lower
tier covered transac±icrts and in aJl sdictations fcr lcwer tier catered transedjons (see Appenctx A Of Sibpart D Of 43 CFR Part 12):

PAfIT a:  Certrficalicyl Recadr€ be5arTrert  Sus=ensjen  lne!idbitiv and Vdijrtar`r E>rc!usjcn - L"er Tic Cch-d Transac±icris.

(a)  The ptscctive lore tier pa;1jc±.pat catifies. dy sLch.ss.cn of th.s prcpeal, that neither h ru its pirx=.Fads is presertly c}ebaTed,
€usperbed, prcpeed fcr c}edarTtck` dedared ineligit]et cr rdutarily exdided fran Frfepatien in th.s tensac2jen fry any Federal cie?atlrfu cr
TjEEES|

®)  \^here the pt=pec!ive lower tier FEstic!.Fat is ir±le lo c]ertify to any Of the s±atemerts .in tis czrfucat.en` sLIJi pezspec±ive partjdpat
Shall at:ach an eSanaljco to this Frtpeal.

PART C:  Certificz#icn REcardira Dru}Free Vunac=.  Alemale I.  AFpries to gateE5 cther than irtlvicLJaJs.

Th's certification is reqifred by the regulatiorts irElerTth.ng the dr`[Ffroe \+chcplac= requlrefTcts tr Fede]ral grant redpjcts inder the D`+}Fme
\^tckdace Ac± a/ 1988 (43 CFR Part 12` SLkyart D).  A cm/ ct the regdaticn is arailaBe from the issiJng cfiee.

A  The pertee cat#ies that ft wll cr catirLje to prchnde a ch+3-free `ick?ace b)r

(a)         PiBisHng a sta{efTEat rFrm gTF]oyees trEat be ulawhJ rfanulac!`Te, cEstritutjen` diapertsing, pE=sessien, cr use a/ a orfrdled
sidsance is pehitned in the grartee's \Ackclac= at spedf)ring the adicrB that wl be taken agal.rat erTployees fcr viotaticrt o{ siich prchtfticrl.

®)         E5tablishing an crnga.ng try free ararenes,s j]fi=gfam to irrfcm enTleyeies abut (1) the dangers or dr\;B ab`se in the \^ckdae;
® the gatee's pelicy of rTairtairing a chgfee \hch¢place: 0) any autalLatle dr\Ig cz=rTseling. rchablitaticn, and rTF]eyee assjs{anee pegrams:
and (4) the penaties th3l Tray be irTixased Lpr erTF]leyee tr chp ab.sc vie(alicr5 ct=Jring in the \htrkBa=;

(S        Making tt. roqu.rerred an each rieyeie to be erijaged in the poflcjriiiiiiEe ct ire giv be Sm. czp/ ct the staterTed rqu.red
ty p3giv (a):

(a)        NOGf)ring the amplcpee in th: s{alermart nqjred dy Faragrp (a) ra -a cndjcri ct enT]eyTTul urdr the pert, be enF]oyee
wll (1) abcie dy the tem} ct the sialemert: and ® nc*ffy be rtyo\p in witty ct tis cr her cmric±icn fat a viclatjon ct . airrinal chp statute
cic=jrring 'm the \hcrl<place rt] Later thar` five calendar cars fAer €iiji cm^c±icn;

(e)        hlctjqrfng be apny, A wit;ng. within {eri calendar cbys chef rchring ut;c= irdr stparagrapr (a)® fitm an grdcyee cr
clhawise rec5ving ac±q/ rdiee ct gLb` corwic±ion.   Eap(oyers Of cz]rriaed gTFleye5 Trust Fmride utic=, irdrdng p=iticri owe, to e`rery gal
Ofc# cr cttu desjgfre cn whce grad a{±rty the c=nnded gTtleyee \Aes \^ch.rT], ulcss ire Fafrol agerey has ctH.grated a cedral pad fo
de rrfep ct su=h net;c=s.  Nchic= shall irdide the idertfficaljen rLrTtats) ct each rfec]ed gal:

®         Takjng crt ct the fdiorfu rdicrs. whhjn so calendar cfays ct rrdhng rE*iee irtr sLtraragrach (d)®, vth resFed to any
erTJoye£} wh is so cBtyic]ed:   (1) taking apptFrde peticnnel ac±icn a§airtsI Slri ae grtloye]e. ap to and irduJing ten.naticri` czmsislct wlh be
requjrerreds ct (he Rehablthcn Ad of 1973. as amended. cr ® roq:+hng Sib apoyee to per(icipate satistac!culy in a drug abjse assjslan=;#
fthiMatlon ptp;am approved fcr Su=h pjrpets dy a Fejeraj, State. Cr bet heath` laMr Ofcrc~, cr cther aFPTphate grey:
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a) Making a grd fath effcri to czrtirije to rna;rta;n . chgfroe vtr¢aE= rap inT)errErfatlcn C/ FarayaJts (a). ®), (c). (a, (c) and (0.

8.  lie gatce may irtserl in the space prchc}ed belcw at ale(s) ftr the perfer"rc c/ \^ch dae in o±icn \hth te specific grartt;

Place of Pedcmrrs (StrEf arfes, dty. cn[rty, ftate, zip cede)

Kansas  Geolo ical  Suave

Chi _ M ace re \hcrfpaces on file th= .re n=t ic]ertified hEre.

PAFFT D.  £ctFfcati? RE3a±ng hJ}Frt£ Vunia=±   AltrrBe 11.  AFphes to grar[ees `who .I. hcfvidJals.

Tis catjfic=`icn is ra?jred dy be regJat,icrts giverTErdng the chj}frae \^c]rtq]{ace raqu.rErTcts fcr Federal' giv redFerts `Jtr be Pr\j>Free
VtrtdaE= Aa cf 19Be (43 CFR Pan 12, a.bpeji D).  A cny ct te rtpdatcn is awilaJe frcm be issifng cffice.

(a)  The gartc€ catifies that. as . edjen cr the grarL he cr the wll rd cnga?e in the ulawhJ rrrLfa3Lre, t!stidrjcr\ cEspensjng,
Frssessicr`, cr roe ct . catrclled sLfrarre h cnd+Sing g`r .cthrty \^m the gTart;

®)  If cmricled Of a oim.nat dng offese resuling fom e viclatien oc=ring dring the cndd ct arty grad adivity. he cr she w.ll rt!port the
crM.C±ien. in wijng. whhln 10 calrda. days a/ the cz3rwiaicn. to the grad Of car cr cther des!grie]e, iriess the  Federal! agency c}esislr`es  a certra;
pe.rt fcr the rrfeFf. ct siri rt±ic=,  \^hen rz*ice js fTBde to such a certe: peirt, ft shalt irdiije the ic}ertificzstjcr` nirfeer(s) ct each afieaed graft.

Pa;1 i.  _Cer*±;*_BE3ai.ITS_Lrtyng . Certffi=*icr` fcr_Cqrtrac±s  Ctrs  L-_ zind Cc±ive_Agrt.emgiv`s   AFT)ies to reEjjerfs cr ararts
aed[ng Slco.cO.

Th.s certrri±.;en is req.|.rtf dy Scticn 1352. the 31, U.S. Code, ctitJed -Ljn+th.cn cn lee cr apertFrfued fiJids to ndilerrs cErtajn Federal
con.r3ciing and fi.TErd a' trartsa=Icns.-

The iT±fti.Std cEtffes, tD be te= cr tis cr her loo+Jecbg .rd beJiief, ire

(1)  t`b Federi' arfeated hTts have been Fajd cr wll be pal.d, dy cr cr` beharf Of the `Tdersjgrd. to any perscn fcr ir7Airfeng cr
uteitr`jng to irf,err= an officer cr eTdcyee ct a:Ty age]ney. a MerTber Of Ccngress, an Ofcer cr tryJyee Of Ccngress, cr ar\ aTFleyee of a
hferrt# of CorFess in comec±icr, v+.h the awa;ting ct any Federa' cz3rtraci, the rrakj.ng Of any Federal' grad, the rrtakjng a/ ery Federa' lcaA. be
®1eing ino Of arty cxpfTwe agreerrErti. and the exlension` cm.rLEficn frie`ra', grrdrrErd, cr nrdfficatl.cn cf any Fedora; catraE=. graft, ten,
cr c3gr`jve agreEJT".

@)   H any hrfe other than Federi' apptpriated turds ha+e been pa;d cr w.Il be FEajd to any pErsen fcr indueric].ng cr 8nrty`ing to ndiJert=
in officg cr eTF[eyee of any algericy, a hfer7t>er ct CcrTFesLs. in cfficg cr apleyee c* Ccr`gress, cr a-, erTpleyee a/ a MerTtH of Ccrgtss in
c"rctlcr, \^*r, this Federa' catracl, g:at` loan` cr cooperative agre]erTed. the iriciersjgr`ed a+d! aaple{e md i,idr SLardard FcrmLJ.L
DsdcEsue Fcm to Repct Lcbdyng.- in aczedarice whh ^s irinBicrts.

6)  The irrfersigled shal: rtqu{re that the laigij3ge Of th.i catific±`ico be irtJided in the ahrard dc]cLiTE]rTls fcr all subavards g1, aJ: ties
(rdilJ:ng s\batraas. s+jtgraThs, aec catra3s i7T}er pErts, lcEa;r5, rfu c5ci;Eir=;ve peeme]rts) mc that all sibedjerts shall czri.fy aedrtyy.

Th.s cedfficaticn is a TTE7{erial repectd.icn ct fac] ti#i which Teliart= \^es Paed \+rfu tis farsac±icn `^es a-Bde cr Ofrd into.  Suinssjcn ct
tis cartincaticn is e prerequste fcr rrch.ng cr erten'ng irto tis trarsadicn irTFesed fy Secljcn 1352, tile 31. U.S. Cede,  Any perser` I+ho fa.ls to file
te rpjrad caljfi±,ien shall be si¢.eE2 to . chh'l penaty ct id less tr, $10,coo ul rd mre than $1cO`CcO fcr each stich fu.lLre.

A6 te .uttth±ed certfty.ng cffidal,I hrfer cctfty th= be hare spedfied crfucafu.crs n hie.

55rflinqu       ....,, ______.__.` ._
Kin Moreland,  Director,  Research  Support  and  Grants  Administration

lyFed rgrt ut ne
The  Uhiversity  of  Kansas,  Kansas  Geological  Survey

AFpicardfle=Pert
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coMpONENTs OF puBusHED iNDmECT cosT BATEs

uNlvmsrly OF KANSAs

COMPC)NEWTS
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Facilities

Building Use AIlowa[ice
Equipment use AJlowaiice
Operat].ons and Maintenance
Library
Interest
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DepartFientaJ Admjnjstration
Sponsored Projects Adminismtion

•  .Student-Serv].ces

Total Administraa.on

Negotiated F3ate - QJercent)

5.{ecutive  Vice  thanrallr`r
rid,

ust:   29,    1994
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1.8%
4.2%
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1 . Oq6

a.0%

6.0%
17.0%
2-0%
0.0%
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Tom  H. Collinson. Edilor & Publisher

October 21,  1996

701  N. Locust. Pittsburg. Ks 66762

Phone (316) 231-2600
Toll Free (800) 794-6536

FAX (316) 231 -0645

Program Officer
National Geologic Mapping Program
(STATEMAP) Component
U.S. Geological Survey
Reston, VA  20192

Dear Sir:

The Kansas Geological Mapping Advisory Committee met in Pittsburg, Kansas, on May 31,
1996, to review on-going geologic mapping projects of the Kansas Geological Survey.  At that
time we discussed and approved the mapping programs of the Kansas Geological Survey and
further discussed potential new countymapping programs.

At the present time, four Kansas mapping projects have partial funding from the STATEMAP
program.  These included geologic mapping projects in Bourbon, Greenwood, and Comanche
counties, and one project that covers both Hamilton, and Keamy counties.   Since these proj.ects
require additional mapping, it is expected that geologic mapping will continue into the next
contract year, and perhaps the following year.

Our committee supports these proposed mapping projects for the  1997-8 contract year, and looks
forward to continued support from the STATEMAP program to complete the geologic mapping
of Kansas.

Sincerely,

„/"J%J
Tom H. Collinson, Chairman
Kansas Geologic Mapping Advisory Committee

cc:  Lee C. Gerhard, Director, Kansas Geological Survey

.Qhl ithaast Kansas' Good Mornina Newspaper



Attachment G-1

STATEMAP PROPOSAL DATA AND St"ARY SREET

State KANSAS

Is a letter of support fl.om your STATEMAP Advisory Committee (SAC)  in place?
Yes|      No_(If no, explain)

Have you submitted all products  b.v the required completion date from previous STATEMAP
awards?
Yes    X             No_ (If no. explain`)  Submitted  11/95.     Products  due  5/97

for  present  STATEMAP  award.
Proposed Project Title--  (see  explanation  sheet  -Iten  #1)

Type of project -- MappingJ4L  CompilationJ±|  Other_ (If other, explain briefly)

FEa%Sr;8h¥L:i::¥::t§na:ni±s:En::ga:n:Si)£::eie§n:¥a:°°riess*#y8°:ua::¥§sfgc67;:of;e¥:;L=::At:e|:8e¥:8::atLQnshet
-Ifaail-ton             3rd  Bouib-on                            Item  #2lst Comanche                           2nd Kearn

4th    Greenwood                         5th Geolo icMa ilation-Chase , Johnson, Anderson counties
If a mapping project,  how many  7.5  quads will t)e completed  in each part ot` this proposal?

7!fi#6±fLreu%ES 'qi:8:2:o  (:°2appeqg:ds.E3:di=te(3. 7 )    Lq:*Sd
4th  *7     (4.2)  quads
areas  in brackets

If a compilation,  how many  100K quads  will t)e completed by  this  proposal?
3  Kansas  counties  -  total  ares  is  slightly  larger  than  one  100K  quad.
Show if each part of this proposal is for a new project,  or year 2.  or year 3  of a multi-year

project?
1st      2nd 2nd     2nd  Year     3rd     .3rdvear         4th 4th  year    5th new

Is the principal investigator for each pan of this proposal working on contract or is he/she

permanent survey sta.ff?
1st     Staff 2nd    *Staff            3rd     *staff 4th   staff 5th   staff
*Professors  working  on  sirmner  staff  (2  mo.  each)

Budget Questions

Total amount requested from STATEMAP S 94 , 880

Amount requested from STATEMAP for drilling S

Amount of State match S

If a mapping project.  state  the estimated cost per 7.5  minute quadrangle
4th$   7,00013 ,1004'4001sts 7 ' 600 2nd S

If a compilation project,  state the estimated cost per  1 : 100`000 quad
1st $43 , 300              2nd (Note  -  Represents 3 counties)



Explanation Sheet for the STATEMAP Proposal Data and Summary Sheet

New Proposal Ouestions

Item 1)  Title---A Proposal Submitted to the STATEMAP Program of the Geological Survey,
Department of the Interior, for Continuation of Geologic Mapping and Compilation of
Digitized County Data Bases in Greenwood, Bourbon, Comanche, Hamilton, and
Kearny Counties, Kansas; and the Compilation of Digitized County Data Bases for
Johnson, Anderson and Chase Counties, Kansas.

Item 2)  Four geologic mapping projects are presented in this proposal because of the KGS desire to
complete the four proj`ects presently being mapping under the FY96 STATEMAP

program.  Since these projects are presently being funded it is hoped that each of the
projects will continue to be funded until completion.  Completion is expected for each of
the mapping projects at the end of this proposed year plus one more year.  In addition, a

project of compilation of geologic information for three Kansas counties is also
proposed.  These proposed counties for digitizing of geologic information include
Johnson, Chase, and Anderson counties, Kansas.

You will note the Kansas program of mapping of individual counties, rather than blocks
of quadrangles, fits the pr`ogran of historic mapping in the state as well as our
established mapping approach in the new digital geologic mapping program established
in  1989.



Attachment G-2

sTAThMAp pROpOsAI. DATA Arm sufyftylARy SHEE.T

Sfa[e KANSAS

Brief project(s)  descrip[ion-

Comanche County Project--Located in south-central Kansas,-Comanche County is 789 square
miles in size and contains  12 complete 7.5' quadrangles and small portions of eight other
quadrangles. Surface rock units are Cretaceous sandstones and shales, and upper Permian shales,
sandstones, minor carbonates, and evaporites, with large areas of alluvial deposits and some eolian
sediments.  This project will be a multi-year mapping effort, and this proposal is for the second
mapping year of an estimated 3-year program.

Brief project(s) jus{ifica[ion-
Comanche County is the second county to be napped of a three county unmapped area in south-
central Kansas.  Clark County (west of Comanche) was napped by USGS, and the present geologic
mapping of the county is frori west to the east.  Barber County to the east is also an urmapped
county.  Good oil and gas production (nearly 500 thousand bbls of oil and nearly 6 billion c.f. of
natural gas is produced annually) and  future potential exists in the county along with the presence of
thick gypsum deposits makes this county important for geologic mapping.

USGS-NCGMP.STM  1997 Announcement No. Oa005



Attachment G-2

STAThMAP PROPOSAL DATA ANT) SLfytwlARY SHEE.T

KANSAS

„

B rief project(s)  description-

Bourbon County Pro_iect-Ths project is located in southeast Kansas and is a continuation of an
earlier start.  The area of Bourbon County is 638 square miles, and covers six complete 7.5'
quadrangles, and portions of 14 other quadrangles.  In this proposal, two months of field work will
be contributed to this project area.  The geology is primarily Middle and Upper Permsylvanian rocks
composed mainly of shales, limestones,limited sandstones, and numerous thin coal beds.  This is a
multi-year mapping project, and this proposal is for a third year of mapping on an estimated four-
year project.

Brief project(s) j.ustifica[ion-
Bourbon County has a fairly high population density for rural Kansas counties (approx. 15,000
people), and the county lacks a published geologic map to assist in determination of various
environmental problems common to this part of the state.  Coal mining has been important in the
county, and limestone quarries are still very important to the county economy.  Older oil production
still contributes about 80 thousand barrels of production a year.  The generation of a quality geologic
map is important to both the environmental and continued  economic concerns of the county.

USGS-NCGMP€l"  1997 Annoulicement No. Oaoos



Attachment G-2

sTATmlAp pROpOsAI. DATA Arm suMvlARy SREE.T

State KANSAS

„.

Brief project(s)  description-

Greenwood Countv Project--Located in east~central Kansas, Greenwood County is a continuation
of two previous STATEhinp contracts ¢Y92, FY93).  The county contains 1135 square miles of
area that covers 15 complete or near complete 7.5' quadrangles and parts of 17 other quadrangles.
The surficial rocks of the county are Upper Pennsylvanian and Lower Pemian limestone and shales,
with limited amounts of sandstones present.  The cyclic nature of the rocks and significant facies
changes makes this county difficult mapping.  This proposal is a continuation of earlier geologic
mapping, and represents the fourth year of an estimated five year project.

Brief project(s) justific3[ion-
Greenwood County lacks a published geologic map, yet it has a long and important relations with the
production of petroleum in the state.  The county has produced nearly 300 million barrels of
petroleum over the years and still has an annual production of nearly 4 million bbls. of petroleum.
The interesting yet complex nature of the geology of this county, and the importance of a geologic
map for potential environlnental problems associated with an older extractive industry, makes this an
important county for continued mapping.

USGS-NCGMP.STM  1997 Announcement No.  00005



Attachment G-2

STATEMAP PROPOSAL DAT.A ANT) SLfytwlARY SREE.T

State KANSAS

.

Brief-project(s)  descriprion-

Geologic Map ComDilation Pro_iect-Three Kansas counties (Chase, Anderson, and Johnson)
representing three diirerent complex situations for digitizing are planned as part of the digital
mapping compilation projects.  Chase County was originally napped by Moore, Jewett, and
O'Connor (1951), and published at a scale of 1 :61,400.  Anderson County was recently napped and
published as six USGS geological I-series maps by Johnson (1992a,b,c) and (1993a,b,c) at a scale of
1 :24,000.  The third county in the series is the populous Johnson County that was mapped in 1967,
and published by O'Cormor (1971) at a scale of 1 :48,000.  The Kansas Geological Survey has the
original topographic field maps used by O'Connor for mapping Johnson County.  Information on
tthese field maps (scale of 1 :24,000) will be transferred to mylar sheets for digitizing and comparing
to the published map.

Brief project(s) justific3[ion-

As part of the digitizing efforts on existing geologic maps for Chase, Johnson, and Anderson
counties, the deliverables will be a digital file and map prints of each of the counties at a scale of
1 : loo,000.   Quality of the digital files will be such that they can be utilized for production of
maps at larger scale sizes up to the scale of the original maps.  The digital maps of these areas are
important because of natural resource interest, especially crushed stone potential in all three
counties, and interest in basic information for resolution of environmental problems, especially
in Johnson County.  The large scale maps will fit well with the existing geologic mapping
progran, and the Cbase County area will require field-checking to attempt the upgrade the
quality of geologic infomation from the original map.

USGS-NCGMP-Sl"  1997 Annauncemen( No.  OC)COS



National  Cooperative Geologic Mapping  Program
STATEMAP  Element
1997 Contract Year

BUDGET ESTIMATES  FOR 1997  PROJECT PROPOSAL

TOTALS

STATE:

PF`OPOSAL SHORT TITLE:

ATTACHMENT H-1

Budget Category
Federal  Funding Matchjna  Funds

''Requested" "Propc)sad"

SALARIES:

S     26'500 S     49,865Gec)lc)gist(s)

Field Assistant(s) S        4.920 S

Other positions  (lis{ separately) s     20,000 s       9,929

>
s     10'387 S     16,144FF`lNGE  BENEFITS:

FiEL0  EXPENSES:

S     12'000 SPer Diem

Vehicle Cc)st S S

Mileaae S         5'100 S

MISCELLANEOUS  SUPPuES:

s300 SOffice and  Labc)ratory  Supplies  (itemize)

Dnlling S S

Map oigitizing cc)sts    (supplies) S         1'200 S

Other S S

TOTAL  DIRECT COST: S      8o'4o7 S      75,938

INDIRECT COST (J|%)              KGS   25% S      14,473 S      18,985

GRAND TOTAL: S      94,88o S      94,923

I  ic=r,c=..\lrr.MP..C;Tful   1q07  Annnilnrprnpnt  Nn   00005




