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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY

IN SOUTH DAKOTA--FISCAL YEARS 1989-90
Compiled by Ella M. Decker

THE U.S. GEOLOGICAL SURVEY

The U.S. Geological Survey (USGS) was established by an act of Congress
on March 3, 1879, to provide a permanent Federal agency to conduct the
systematic and scientific classification of the public lands, and examination
of the geological structure, mineral resources, and products of the national
domain. An integral part of that original mission includes publishing and
disseminating the earth-science information needed to understand, to plan the
use of, and to manage the Nation’s energy, land, mineral, and water
resources.

Since 1879, the research and fact-finding role of the USGS has grown and
been modified to meet the changing needs of the Nation it serves. As part of
that evolution, the USGS has become the Federal Government’s largest earth-
science research agency, the Nation’s largest civilian map-making agency, the
primary source of data on the Nation’s surface- and ground-water resources,
and the employer of the largest number of professional earth scientists.
Today programs serve a diversity of needs and users. Programs include:

* Conducting detailed assessments of the energy and mineral potential
of the Nation’s land and offshore areas.

* Investigating and issuing warnings of earthquakes, volcanic
eruptions, landslides, and other geologic and hydrologic hazards.

* Conducting research on the geologic structure of the Nation.

* Studying the geologic features, structure, processes, and history of
the other planets of our solar system.

* cConducting topographic surveys of the Nation and preparing topo-
graphic and thematic maps and related cartographic products.

* Developing and producing digital cartographic data bases and
products.

* Collecting data on a routine basis to determine the quantity,
quality, and use of surface and ground water.

* Conducting water-resource appraisals in order to describe the
consequences of alternative plans for developing land and water
resources.

* Conducting research in hydraulics and hydrology, and coordinating all
Federal water-data acquisition.



* Using remotely sensed data to develop new cartographic, geologic, and
hydrologic research techniques for natural resources planning and
management.

* Providing earth-science information through an extensive publications
program and a network of public access points.

* Studying the hydrologic aspects of global climate change.

Along with its continuing commitment to meet the growing and changing
earth-science needs of the Nation, the USGS remains dedicated to its original
mission to collect, analyze, interpret, publish, and disseminate information
about the natural resources of the Nation--providing "Earth science in the
public service."

THE WATER RESOURCES DIVISION

The mission of the U.S. Geological Survey’s Water Resources Division is
to provide the hydrologic information and understanding needed for the
optimum use and management of the Nation’s water resources for the overall
benefit of the people of the United States. For more than 110 years, the
U.S. Geological Survey has studied the occurrence, quantity, quality, distri-
bution, and movement of the surface and underground water that composes the
Nation’s water resources. As the principal Federal water-data agency, the
Geological Survey collects and disseminates about 70 percent of the water
data currently being used by numerous State, local, private, and other
Federal agencies to develop and manage our water resources. This nationwide
program, which is carried out through the Water Resources Division’s 43
District offices and 4 Regional offices, includes the collection, analysis,
and dissemination of hydrologic data and water-use information, areal
resource appraisals and other interpretive studies, and research projects.
Much of this work is a cooperative effort in which planning and financial
support are shared by State and local governments and other Federal agencies.

The Geological Survey, through its Office of Water Data Coordination
(OWDC), also coordinates the water-data-acquisition activities of other
Federal agencies. Information on these Federal activities is made available
to all users of water data by means of a national network of assistance
centers managed by the Geological Survey‘’s National Water Data Exchange
(NAWDEX). In South Dakota, NAWDEX services can be obtained from the District
Chief, U.S. Geological Survey, Water Resources Division, Federal Building,
Huron, SD 57350. A leaflet explaining NAWDEX services is available from the
Assistance Center or from the NAWDEX Program Office, U.S. Geological Survey,
421 National Center, Reston, VA 22092.

HISTORICAL SUMMARY - SOUTH DAKOTA DISTRICT

During 1979, the U.S. Geological Survey observed its 100th anniversary.
In South Dakota, the first collection of streamflow data by the U.S.
Geological Survey was in 1903. The early records were collected during
1903-06 from Black Hills area streams; data were collected during 1912-20 at
sites in the Standing Rock, Rosebud, and Pine Ridge Indian Reservations.
During 1928-30, the U.S. Army Corps of Engineers provided financial support
for the establishment and operation of 18 gaging stations in the Missouri
River basin in South Dakota. One station has been in operation on the
Missouri River at Yankton continuously since 1930.



Despite the Survey'’s early beginning, it was not until October 16, 1944,
that the Bismarck District, comprising the states of North Dakota and South
Dakota, was created to assess the water resources of the two states with
R. E. Marsh as District Engineer. A subdistrict office, with W. M.
Littlefield in charge, was established in Pierre to operate the South Dakota
stream-gaging stations. The Pierre office was virtually independent of
Bismarck, except for major questions of policy. Marsh and Littlefield were
the only experienced men in the District, yet it was a period of expansion;
in less than three years, the number of stream-gaging stations increased from
28 to 63. A second subdistrict office was later opened in Rapid City to
establish and maintain stations on streams and ditches in the Black Hills
area.

The next major increase in collection of surface-water records occurred
during the mid-1940's as a result of the Pick-Sloan Plan for Missouri Basin
development. Most of the stations established during this period were
financed by Interior Department Missouri Basin funds and were primarily
asgsociated with U.S. Bureau of Reclamation studies.

Numerous unsuccessful attempts had been made by State officials to
obtain State funds for cooperation in stream gaging; the Legislature,
reflecting the attitude of the citizens, was not water-minded. However, in
1944, the new Governor became convinced that, with the proposed development
of the Missouri Basin coming actively into the picture, the State should
participate in the inventory of its water resources. Having no specific
appropriation for that purpose, he decided that a number of State agencies
should contribute from their general funds, and as the work would be done in
cooperation with the U.S. Geological Survey, it seemed logical to him that-
the State Geological Survey should be designated as the cooperating State
agency. Accordingly, that agency, the Highway Commission, and the Department
of Game and Fish each contributed equal amounts of funding totaling $2,400
for the years 1944 and 1945. By 1958, the cooperative surface-water program
with the State Water Resources Commission had grown to $57,000. The network
of gaging stations has continued to expand and presently records of daily
flow are collected at about 130 sites.

In addition, a cooperative program was begun with the South Dakota
Highway Commission in 1955 to determine the magnitude and frequency of floods
in South Dakota. It was recognized that hydrologic data for floods from
small drainage areas were lacking. Provision was made for establishment of
approximately 60 crest-stage gages in 16 areas in the State, mostly on basins
of less than 10 square miles.

The State Geologist started a small observation-well program in 1936,
and in the fall of 1939, he began cooperation with the USGS for the purpose
of enlarging that program; $400 was allotted annually through the fiscal year
1945, when cooperation ceased. At that time, Missouri Basin funds for
ground-water investigations became available.

A formal program of ground-water investigation was begun in South Dakota
in 1946, with investigations in a proposed unit of the Oahe Irrigation
Project. The Oahe Unit studies were begun under the supervision of the
District Engineer at Bismarck, North Dakota. A field office was established
in Huron on May 13, 1947. This office conducted the ground-water activities
while surface-water activities in South Dakota continued to be supervised
from the Bismarck office. The early ground-water studies were made in
cooperation with the U.S. Bureau of Reclamation (USBR) and were financed by
funds appropriated for studies in the Missouri River basin. In addition to
the long-range investigations in the Oahe area, several gmaller projects were



initiated in cooperation with the USBR between 1946 and 1956. The first
ground-water studies utilizing the State-Federal Cooperative Program began in
1955 when the South Dakota State Water Resources Commission entered into a
cooperative agreement with the U.S. Geological Survey to investigate the
large and wasteful uncontrolled flow from artesian wells throughout the
State. 1In 1958, the South Dakota State Geological Survey entered into a
cooperative agreement for a study of ground-water resources, with particular
emphasis to be placed upon the determination of ground-water resources
primarily in the eastern counties of the State.

As part of the reorganization of the Water Resources Division in 1966,
South Dakota was separated from the Bismarck District and both surface- and
ground-water activities were supervised from Huron. John E. Powell was the
first District Chief.

During the early years of USGS activity in South Dakota, interest in
water quality centered on ground water, and studies of the chemical quality
of water were made as integral parts of ground-water investigations.
Laboratory work was done either in the Geological Survey Laboratory in
Washington, D.C., or was contracted to other laboratories. Because of the
need for large amounts of water-quality information in connection with plans
for development of the Missouri River basin, the Quality of Water Branch of
the U.S. Geological Survey established laboratories in Lincoln, Nebraska, in
1945, which served the South Dakota District for many years. At the present
time, one Central Laboratory, located in Arvada, Colorado, provides
analytical services for the Geological Survey offices.

Since 1944, more than 100 water-resources studies have been made in
South Dakota. These range from reconnaissance-type studies of counties and
Indian reservations to research on small-basin runoff and toxic wastes, the
quality of water in lakes, the use of remote sensing for defining aquifers,
and studies using digital models to describe the ground-water regimen and
surface-water hydraulics. During the past 40 years, 184 formal reports
describing the studies and results of investigations have been prepared to
inform the public and the scientific community.



The South Dakota District of the Water Resources Division consists of
two operating sections and one support unit.
ducted by the District are assigned an operating section with the responsi-
bility for a project assigned to a project chief.
District office in Huron, the Subdistrict office in Rapid City, and the Field
The District is assisted and advised by research
centers, laboratories, technical consultants, and training centers maintained

Headquarters in Pierre.

DISTRICT ORGANIZATION

throughout the United States by the Water Resources Division.

Office of the District Chief
R. E. Fidler - District Chief

Administrative Services Section

D. J. Adair - Administrative Officer

Hydrologic Studies Section

P. J. Emmons - Section Chief

Rapid City Subdistrict Office

M. T. Anderson - Subdistrict Chief

Inquiries regarding work of the U.S.

Hydrologic Data Collection
and Analysis Section

J. R. Little - Section Chief

Pierre Field Headquarters
M. D. Stevens - Technician-in-Charge

Geological Survey,

Division, in South Dakota may be directed to the following offices:

South Dakota District office
U.S. Geological Survey

Water Resources Division
Room 408, Federal Building

200

4th st. sw

Huron, SD 57350
(605) 353-7176

Rapid City Subdistrict Office

U.S. Geological Survey
Water Resources Division
Federal Building/Courthouse
1608 Mt. View Road

Rapid City, SD 57702

(605) 394-1781

Pierre Field Headquarters

U.S. Geological Survey

Water Resources Division

P.O. Box 220
pierre, SD 57501
(605) 773-5388

Water-resources projects con-

Personnel are based at the

Water Resources



TYPES OF INVESTIGATIONS

The diagram below shows the percentage of water resources investigations
in South Dakota for fiscal years 1989 and 1990 in the broad categories of
collection of hydrologic data, and areal appraisals and interpretive studies,
as a percent of total budget.

1989 1990

Areal appraisals
and interpretive studies

(49%)

Areal appraisals
and interpretive studies

(56%)

Collection of hydrologic data
(51%)

Collection of hydrologic data
(44%)

The investigations are directed toward obtaining the information needed
by managers and planners for the solution or alleviation of water problems in
the State.

The investigations are supported by services and (or) funds provided by
State and local agencies (table 1), matched on a 50-50 basis by Federal/State
cooperative program funds; by funds transferred from other Federal agencies
(OFA program); and by funds appropriated directly to the Geological Survey
for research, data collection, and special projects (Federal program). In
fiscal years 1989 and 1990, the financial support for these programs in South
Dakota was about $2,945,000 and $3,066,000, respectively, which was
distributed as follows:

1989 1990

Fed
(9%)

OFA
(14%)

OFA
(21%)

Fed
(13%)

Federal-State
cooperativ? program

State share ! Federal share
(@a%) ! (32%)

Federal-State
oooperativg program

State share ! Federal share
(40%) (37%)




Table 1l.--Agencies supporting water~-resources investigations
in South Dakota during fiscal years 1989-90

State Agencies

South Dakota Department of Transportation
South Dakota Department of Game, Fish & Parks
Custer State Park Division
Fish and Wildlife Division
South Dakota Department of Water and Natural Resources
Division of Water Rights
Division of Water Quality
Division of Geological Survey
Division of Water Resource Management
South Dakota School of Mines & Technology
South Dakota State University

Local Agencies

East Dakota Water Development District
James River Water Development District
Mid-Dakota Water Development District
West Dakota Water Development District

Counties of: Brookings Hutchinson Lincoln Spink
Codington Kingsbury Minnehaha Turner
Custer Lake Moody Union
Grant Lawrence

City of Aberdeen

City of Rapid City

City of Sioux Falls

City of Watertown

Mellette-Todd County Conservation District
North Central RC&D

Oglala Sioux Tribe

Rosebud Sioux Tribe

Sisseton-Wahpeton Sioux Tribe

Federal Agencies

Department of Agriculture
U.S. Forest Service
Department of the Army
- Corps of Engineers, Omaha District
Department of the Interior
Bureau of Indian Affairs
Bureau of Reclamation
EROS Data Center
Office of the Secretary
Fish and Wildlife Service
Tennessee Valley Authority




WATER RESOURCES SUMMARY

South Dakota has an average annual precipitation of about 17.6 inches,
ranging from slightly less than 16 inches in the northwest to more than
24 inches in the Black Hills and in the southeast (fig. 1). In most years,
75 to 85 percent of the precipitation occurs from April through September.
Droughts, especially those of the 1930’'s, 1950’s, 1970’s, and 1980‘s, have
been disastrous to agriculture, the State’s dominant industry. With the
exception of the Missouri River, where 31 million acre-feet of water can be
stored in four large reservoirs in South Dakota, streamflow during low flows
generally is not dependable for continued irrigation or for municipal or
industrial withdrawals (fig. 2).

The large dams on the Missouri River, built under the Pick-Sloan
Missouri River Program, provide flood protection and navigation benefits for
the basin States downstream. However, the tributary streams in South Dakota
are subject to periodic flooding resulting from spring snowmelt and intense
summer thunderstorms. The majority of damage is to lands used for agricul-
ture. The U.S. Geological Survey outlines flood-prone areas on topographic
maps as part of a nationwide Federal program for managing flood losses.
Parts of these topographic maps showing flood-prone urban areas also have
been published in urban-area pamphlets. In South Dakota, 311 flood-prone
area maps have been completed by the USGS (fig. 3), and 139 urban-area
pamphlets have been completed by the Federal Emergency Management Agency
through the National Flood Insurance Program. Information on these maps and
pamphlets is available on request from the District Chief, U.S. Geological
Survey, Huron, South Dakota.

Ground-water constitutes a large and reliable source of water for
domestic, industrial, stock, and municipal use. Historically, water from
confined (artesian) bedrock aquifers has been important in settlement of the
State and in development of its chief industry, agriculture. Although
artesian aquifers (from which water flows or can be pumped from moderate
depth) underlie nearly all the State, shallow ground water is absent or
scarce in much of the State, especially the unglaciated western part. Hence,
the availability of artesian water and the development of inexpensive methods
of drilling deep wells were of special importance in bringing about early
settlement, which otherwise might have been restricted to river valleys where
water is available from shallow alluvium. Much of the artesian water is of
inferior chemical quality for drinking-water supplies, but it has been used
nevertheless.

The other major source of ground water in the State is the glacial drift
that underlies South Dakota east of the Missouri River. Several hundred
million acre-feet of water, much of it suitable for irrigation, is stored in
glacial outwash and alluvium. These deposits are irregular in shape and
size, and are scattered throughout the area. Areas in the State where
glacial deposits containing large amounts of ground water are known to occur
are shown in figure 4. The major glacial-drift aquifers have been mapped as
a result of cooperative Federal, State, county, and water-development
district water-resources studies.
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EXPLANATION

GLACIAL AQUIFER
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Figure 4.--Major glacial aquifers in eastern South Dakota. (Updated from Bardwell, 1984.)
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HYDROLOGIC-DATA PROGRAM

Surface Water

Surface-water discharge (streamflow) and stage (water level) data
(table 2, fig. 5) are collected for hydrologic purposes such as assessment of
water resources, areal analyses, determination of long-term trends, research
and special studies, or for management and operational purposes. Each year
surface-water gaging stations are added and others are terminated as the
needs and financial resources of the water-~data users change. All data
collected are stored in the Survey’s National Water Data Storage and
Retrieval System (WATSTORE) and are available on request to water planners
and others involved in making decisions affecting the State’s water
resources. These data are published annually in the Water Resources Data
report or can be furnished in machine-readable form either in raw form or
statistically analyzed. Local assistance in the acquisition of services or
products from WATSTORE can be obtained from the District Chief, U.S.
Geological Survey, Water Resources Division, in Huron.

12



F00 LE6T R‘a ‘o e+ * c ¢« + - gbutads 30H 3® ISATY ITed 000Z0¥90
ug SteT d‘a g9 ‘ud * ¢+ cureq eanjisobuy moTaq I9ATH suudieyd  00STOP90
ag 6vetT S s . .mmc,_..unmm JOH Je3du ITOAIISIAY muﬁn«momcﬂ 000TO¥S0

UNMA €86T W'a o) * e * ° ° * * BYDSTIATSOO 3I® YODSID PESBYSBIOH  SLBOOV90
UNMA 9L6T R‘a o) * + + + +sbutads joH xesu sburads speosed L6¥00V90
0S6T
UNMA  906T S06T n'a d‘H’d ¢ e v s o+ ¢+ juowebpa aeau YBOID IPH  00000%90
or6T
€E6T 8Z6T
VAL’YNMA 906T €061 g‘da‘a d‘H’D s v s c s o ¢ cjuowabpd ¥ IBATH SUUBAAYD  000S56£90
q00 ¥s61l L’d’‘n’‘a d’H’D $ ottt ° ° *9SIOUS3TUM IeBU IBATY NEIIOW  00S09£90
UNMA ‘FO0D £b6T w'a d’'H‘D e s st s s s s ¢ yaTRd IBOU IDATY NEDIOH  00S6S€90
g0 8G6T L’d’'n‘a a’‘o * s c ¢+ + - prbed I9T3IITT 3P ISATH puexd  008LSE90D
ug 0S6T1 s s * * ° °ITTYSPRYS e ITOAIESSY TITUSPRUS  000LSE90
q00 SP6T w'a H‘D s * * ° °ysep IedU IBATY puRIH AI0J Y3inog  00S9SE90
UNMa GS6T w'a H’'D * ¢ * ° orlejjng 3B ILATY pPURIH YIOJ Y3anos  0009SE€90
UNMA SveT n‘a b S * @33nd 23TyM Iedu I2ATH pPuRIH YIO0d YIION  00SSSE90

vid 86T wn'a d’H s v s s s s e s o cpTRdYEM JEBU YOOID HRO T88¥S5£90

686T

I0d 986T 296T 980 ud * o+ v+ ¢+ ¢+ ¢ pIdIIBH xEOU YP01D Hutads 098H5E£90

986T
UNM@ 906T €061 l'w'a a’s ¢ v e xoouo dured 3® I9ATH TINOSSTH SI3IITT  00SYEEO
ISMS L86T w'a d’‘H e e e * ¢+ * + -32A98d IEdU @8TNOD b1H 58668250
LSMS L86T d‘n’a d'H ** * * * * * *u3TQeA JBBU YBBID BITed ®I  0S9TS0S0
Kq pud utbeag jusaudtnbe uoT3edTITSSEID aweu uoT3je3s Jagqumu
pa3xoddns _— aben uotr3eas

(xeaX xepuated)
paooax jo potaxad

(s)xeg pue ysTd ‘awes Jo juawixedaq ‘ddo !aqTIl XnoTs uojzadyem-uolassTs ‘IsMs ‘L3TIoyany Lalrea

99s883uuadl ‘VAL ‘uotiels JIew-youaq Texapad ‘Wd {ButwoiMm Fo aje3zs ‘xMm (L3710 prdey Fo A3TD ‘DY {umolaazem

3o L3710 ‘IWM {a@90yd Ajunop Kagueis ‘ps {Ajunop souaame ‘1 {uoTjiejxodsueal jo juawiaedaq ‘Iod {saoanosay
TeanjeN pue aa3eM FO juawjxedag ‘YNMA {wexboxd ursed IDATY TINOSSTH ‘HUW !Teaepad ‘dmd {301138TAd juawdoiaaaqg
I93eM BjOYeRd 3ISAM ‘M {30Taastq juswdoroasaq xajem ejoqed Ised ‘QE {uoTjeweTosy JO neaxnd ‘¥d {sSITeIIV
uetTpul JO neaandg ‘yIig !saasutbumg jo sdaop Away °s°n ‘Fo0 :Aq pexxoddns °abeb abezs-~3saxd ‘950 ‘waogzeid
UOT3IO9TTOO-e3Ep ‘g !YIewalal ‘I {x8paooax abejs-aejem otydeadb ‘Y {3Tun Ia2j0WOURW-0ATDS ‘KW !I23paooax abeas
~-I93eM Te3THTP ‘@ :JuswdTnby ‘uoT3e3s paooaa~ieriaed ‘yg {abeas ‘s {mory pezeinbex HButurFep Fo @aT3zoafqo
j9sw 03 paxrnbax uotje3s weaxss poajelnbex ‘Y {sweaxls psjernbazun fedroutad HButansesw Jo aAaT3oafqo jesuw

03 uoTje3s weaxals Tedroutrad ‘g {soT3isTIajoeaeyd MOTFweaxls Teuorbex Hurturjep FO @2aT309(qo jF88w 03 UOTIEls
ot1botoapiy ‘H {uotyeys esodand-jusiano ‘p {uorjels abueyo-wr93-Huol I0 WYIRW~-youaq ‘g :UOTIEOTIIBBEID)

88—L86L BJAP0A [€J81J '€30%€d Jyanog UTl UoTjedado Uf BUOTJIEIB Jd03eM—80€JINg--*Z oTqel

13



14

o¥‘ddan L86T a H s e e s e e e e e e s X37D pTdRY e
‘sbutads uaoyba1d moraq @910 prded  00621I¥90
o¥‘’adan L86T a H ¢ ¢+ * *X37D pidey e ‘Aasyojey ysTI
Je Tauueyd yjaou sbHurtads uaoybald 008ZTI¥90
o¥‘dadgo L86T a H * ¢+ ¢+ *X37D prdey 3e ‘Axsyoqey yst3I
Je Tauueyos yaznos sbHutads uaoybald 00LZI¥90
oy‘ado L86T a H « s+ ¢ ¢+ K310 prdey e ‘Aasyojey
ysTt3 3¢ Tauueyo urtew sbButads uaoybatd 009Z1%90
dNMa 9v6T I'W'a q‘0 s s s s e e e e e o o K370 p7dey aesu
‘aye1 uokuep asaoqe 9310 pPTdey  005ZI¥90
aM 886T W'a H'D cor st s e e e oo o £37D0 pydey aesu
‘)@210 BTIOJOTA @aoqe 931D prdey  00ZZI¥90
9%6T
g9 ZE6T  8T6T a q4‘0 * + * * * weq ero3joed MOT3aq X310 prdedy  00STI¥90
ug 9661 s * + K370 I9ATTS IEdU ITOAI9SAH BIO3IdORd  Q00TTIV90
UNMA €S6T W'a ¥’ e s st s s e e e e o 2 L2TD IOATTS 3
‘3T0AX989Y eBTO30Bg 3Aoqe X231D) pidey 00S0TP90
ug 9v61 4'w’a ¥’dd *ITOAX983Y PIaTIILaq moTaq H93ID ITISED 0000190
ug LY6T s ¢« K310 Haﬂm Jeau ITOAI®SdY PIATII®BA  00560%90
We 8ve61 W'a o‘dg LA L * + * ¢ +£371D TTTH IedU
~uwo>ummmm PI@tiasag saAoqe {931D BTIBED 00060%90
am 886T R'a H'D d . * * * paozyooy aesu Ya31D prdey  09880¥90
YNMA 86T w'a H'D sttt c * * PIOIYDO0HW JTEdU YIO4 SpeOYN  00LB8O¥90
UNMA 6v6T R‘a o) * ¢+ ¢ * + pgoOwIdH Iedu 331D Hutads  00580V90
aM S86T W'a H'D * * * * * BITTAI®}O0Y Iedu Y8d1) Hutads  006L0O¥90
886T
YNMd  €S6T 0S61 W'a H'D ° * * * * * ®©eBOWISH MOTaQ Y@a3D aT33ed  00590%90
YUNMA 6v6T W‘a o} e * s+ s+ ¢+ PgOWISH JE YOOID BTIIRH  00090%90
ddao ' dNMa 6861 wn'a o * ¢+ ¢+ + ¢ pyemiey Ieou yYOINH Iedg  008SOV90
ddo’dNMa 9L6T n'a d‘H’D ct ottt st s s s s s J93SND JEDU
~mmﬂoa auren Jeau Ya3axd 3bBpTT00D doRIH 866Y0¥90
dao ‘dNmMa 686T w'a be) * * * pIemdeH Jesu Y8a1D obpTT00D ®oRID  008YO0V90
T96T
YNMA  L¥6T S¥6T w'a o) e * * * ° + c3uolsday aedu YIDID BTIEE  000Y0OV90
UNMA 86T W'a H'D ° * ° * ° ° uIinqated aaoqe }8AID Yduaxg  QOEEOY90
dNMA LE6T W'a H'D *+ ¢+ + ¢ ¢ dep oTezIng Iedu }811D IAEAY  00SZ0¥90
Kq pug utbag juawdtnba uoT3edTITSseTd aweu uoT3e3s Jaqumu
paijxoddng —_— aben uotjels

(xeal zepuateo)
pIooax jo potxad

O Ul BUOTJEl8 Jojem-odejing--°Z arqel



XM YNMA L86T a : Go) autl @3e3s ejoxed yinos-Hutwoiym

je ‘ajebpesay saoqe yo3Td AeIanH  L666ZV90
aad 9v61 d‘a q4'0 e+ c * * * 3UTT 93E3S EIOYRJ Y3INOS
-butwoiM 3e a3ATY SYoaInod STTE  00S8ZYS0
UNMA 6v6T R‘Q o) e s+ ¢+ ¢ ¢ +gbutads wyd Ieau YVOID YT 00GSZ¥90
dNMa 6L6T R‘a o) e s+ = = =+ ¢ K370 prdey Ieau Y88ID YTE 00TSZY90
veE6T .
ZE6T 8261
dYNMA‘30D ST6T  PI6T L‘d’'W'a 4’0 ¢ * s ° * * piseM IEBU IBATY Buuadlayd O0SEZVI0
dNMad 8L6T w‘a o) * = c ¢+ ¢+ *&37D prdey aeau Ya1D IBPTAX0Hd  OTOEZ¥90
9961
¥YNMAd  L¥6T  SP6T R‘a H'D o+t * + * ‘OWBN IEBU ¥32ID IBPISBX0H  00GZZ¥90
066T 686T
OW’‘YUNMA ZE6T  6T6T R‘a o) e s s s s s U03S9ID 3® Y923ID pTded  000ZZP90
dNMA‘aM’od  686T 96T I’‘w’a q4‘0 * * * * + ¢ raTEpbutwIRy IEaU Y2210 pided  OOSTZY90
OU/¥NMA 1861 IL‘R‘a o) s s v e 0 2 X97) pTdey aeau ‘juerd
Juauwuleaa] QOMSNW MOTaq }{a8dad v..nmw.m 00681I¥90
Tvet
00 9061 €06T L'n’‘a b o) s s e s s s » ¢+ K370 p1ded 3e Ye8ad prded  000¥I¥90
ou‘dan L86T a H * * * X370 prdey 3je uteap anuaay poompead 00SET¥90
ou‘dd® 6867  L86T l‘a H cor e s s e s e e e e o K310 pTdey 3
‘quetd juawieaxy xaj3em aaoqe Y831d ptdey 00LEIY90
ou’dd® 6861  L86T a H * K370 ptdey 3e ‘y3now 3e Yo3TAd Y0oqAIols  OLIETH9O
o¥’dad® 686T L86T a H s e s s e e e e e e o K310 prdey 3®
‘ajebpeay 3 yo3TA Y0oqhI03s  099ETY90
o¥‘dan L86T a H * ¢+ X310 prdey 3e ‘y3now e YIBID SWTT  O0S9ETHY90
o¥’dan L86T l’‘a s’0 et s s s e e e e e e o L3710 pTded 3E
~ﬁvum>0ﬁﬁom uosyjoer asAoqe Ya1dxd ﬁwmﬁm 0OLSETI¥90
od’dd® 686T  LS86T a H * ¢ + K310 prdey 3e ‘ysnow 3B yo3lTd ApedT  OSSETIPSO
ou’dad® 686T  LS86T a H e s s =+ ¢+ ¢« K310 prdey 3e ‘weqg ayel
uoluep moraq ajebpeay e yo3TA ApP@9T  OQOEETIF90
od‘’dao 6861  L86T a H et s s s s e e e e e e o K310 pidey 3@
‘aAaTag jxed moiaq YaaId ptded  00ZETY90
Kq pua utbeg juawudtnba UOT1edTITSSETO aweu uoTieils Jaqunu
paijxoddng abep uotjeas

(xeaX xepusated)
pIonax 3jo potaad

PaNUTIUOD--88-LB61 SIEOA [EO513F ’e30jed JInos Ut uorjexado Ul SUOT3e38 JI93eM-8Jejing--°z artqel

15



886T

F00 S96T 6C6T d S .ttt sttt BI39Td 3t IDATY TANOSSTH 0000%990
F00 8G6T S *t sttt st 3J39Td aedU 3YeO 9YeT] 0866EV90
Lod 686T 280 dd ¢« + s ¢+ ¢+ ¢ ¢ gafeyg avau YSOID IOTIURYD 0966€£P90
Yig Z86T W' d’H c ¢+ ¢ ¥oaa) Aaasyd aesu }Y99ID POOMUOIFOD (015 4:3% 4°]¢]
J0D0 096T d’‘n’a q’‘o o r s+ yea1) Axaoyd 3e I9ATH Suudiayd 00€6EV90
F00 SPeT R‘a d’H’D * st + + * MBTAUTETd IEBU Y8310 AxILyd 0006€£¥90
vee6T
J0D0 CE6T 8C6T A e : e} * ¢+ +sbutads wid Ieau aaaTY aYoInog 2T1°H 0008E¥90
Lod 886T 280 ad e+ ¢ + ¢ -« g1banys aesu j}yoaxd a3ang xeed 00sLed90
1 886T R‘a o) ¢t * poompea(g aeau )Yosa)d ajjng aesdd 020LEPO0
UNMA SPeT L’a’r’a q’‘o * + + * +s1banys aeeu I9ATYH 8YOanogd oIied 000LEYI0
28: 174 2961 w‘a ¥’‘D *ttrr s s 0t taTep daOCe {89aD 9S8aOH 09L9€¥90
UNMA £€86T L'w’a o] ¢ttt taTRA dAa0(E Y82aD pooMalTUM 86T9EV90
dNMa 86T N‘a o ¢ttt POOMIJITUM JB3U Y3230 POOMIITUM 06T9€EYI0
dNMa £86T IL'w’a o ¢t * ° POOMIITUM da0de YI9aD pOOMIJITUM 08T9¢€¥90
UNMA 86T W’a o ¢ttt poompER(Q R HBDID POOMIITUM OLT9EY90
1 886T w'a o) ottt s st s 0 pEAT 3R YDIID TTEIDITUM 9ST9EY90
dNMa Svet L‘R‘a q‘o ¢ * ° ceTepaTnad aeau JIBATY ayosanod aiied 0009€¥90
ue ZT6T S c e s s e e s e s . . . . gyoanog oTTOH
Jeau IToAxesay ayosxnod aried 000SEY90
ud Svet d‘a q’‘o ** * * * c9ydanog afTed aesau Teued 3BTUI 00SsYEY90
aad ‘d3oo €961 a q’‘o * * s s+ ¢ ¢ r3yoanog aTTSH 3IE Ya9aD AeH 00SEEPO0
UNMA SveT N‘a ¥‘o ¢ * * teydanog aTTeg saoqe ISATY I9j3eMPIAY 000EEY90
T 886T ) Rl H’D * * + + -+ ystzaeads moiaq }Y99a0 ystyaeads 020ceY90
UNMA 9v6T w'a o) * * * * + * cystzaeads 3e }99aD ystyaeads  QOSTEVIO
1 886T w'a H'D ¢+ + * ystzaeads saoqe Y9910 ystyaeads  0060EV90
1 8861 ), Glle H’'D * + ¢+ c ¢+« ystyaeads Jesau }asad menbg 8680€V90
T 886T w'a H’'D ° * * * peoT IedU Yoaa) ysijaesads o9133TI 0580€¥90
1 886T w'a H'D ¢ttt s sttt peEST JB3U Y82aD ITUUY 0080EY90
T 886T d’n’a H’'D ¢ ¢ s s s+ ¢ ¢+ peEIT JESU YIOID Ysiyxeads OLLOEY90
¥S6T
LEGT 9€6T
AMYNMA TE6T 6C6T a ¥‘o * s s s s s s+ 3UTIT 23B3S BIOYRQ YINOS
-butwoim 3e 981D a°3EMPOY 00S0€¥90
Kq pug utbag quawudtnba UoOT3eOTITISSRTD awreu uoTjle3ls Jaqunu
pao3xoddng aben uoTt3els

(xeak zepuated)
pIooax jo polaad

panuTluc)--88-L861 S1€3

16



moo mmm.ﬁ m-z~m m . . - . - - - . - . . . . . UUUMHQ Jeau
(xToAx®S8Y TTEPURY °3d) Ised sTouead ayel 8L22S¥90
H00 8C6T y'W’a H’D * Tttt f 0 'WOdERQ IBSU ISATYH S3TUM 0002S%90
UNMQ 6v6T1 a‘w’a d’H’‘D ° ° *A9ATH S3TUM MOTaq IBATY 93TUM ST3IIT1 00S0S¥90
AINMA ev6T H'a a‘s ** ° ° ° pngesoy aesu IBATH S3TYM 913311 00S6¥¥90
=240 vL6T r‘a a’s * s st cpngssoy je }s838a)D pngesoy oovevvo0
YIig 1861 w'a o] * * ° * ‘pngesoy saoqe IBATYH 83TUM ST3IITT 0ooee6v¥90
g9n 6S6T w'a o) ¢ * * * * ° Tejsp Jedu IaATH 93TUM BT3A3T1 00T6¥¥90
2961
UNMA oveT 8t6T g’‘a ‘o * * TITTYInL xesu ‘abnysx moTaq 291D 8Yye1l 0006¥¥90
¢96T
YNMa ovet 8t6T a o) * * * * * ‘UT3ABW IESU IBATH S3TUM ST3IITI 00SL¥¥90
F00 chert d‘W’a d‘H’D et sttt 0 ° eYopeY JesU JSATYH 93TUM 000L¥%¥90
UNMA eveT Rr‘a o) * s s s s+ ¢+ eTerbo IEOU IBDATY O93TUM 0009%%90
L86T
vIig 1861 G961 Rr‘a H'D ¢+ + + + cererbo aesu W9axD Aeld 93TUM 086S¥¥90
vIig L86T S~Q m.o e o e o o o e e o o e e o o *suIl 83e3s
B3O0}ed YJnosS-eyseIqaN Ieau ISATY 93TYM 589SH¥90
F00 8861 L'R‘a s ettt s s s e s s ¢ uTeTIBqURYD 3JE
(feg x@81) ueoTaswy) 8sed sTouead aye] 966290
IR LS6T n'a H *c s s s s+ +K3TTeEA UUBRD JBSU YBBID WIX 006Z¥Y90
vid L86T H'a H * + - * +I3UI0D 8,897 IPAU Y8819 Troqdwed  |TLZHY90
J00 €961 S + + + = ¢+ cuosdwoyyl 3I03 xesu adreys ayeT] ooLZv¥90
qZ00 066T ¥SeT W'a H‘D Tttt c *DBgauUUsy ' {Ia3I) SUTOTPINH 00SZ¥¥90
adad ‘3oo 066T 0G6T R‘a ¥d‘H * * * * * Junlg aedu Y33ID TTOUN SUTOTPSN 000Z%¥90
J00 886T d’‘r‘a S 9I1I9Td Iesu ‘pueIs] waed 3@ ISATY TINOSSTH S6GT¥¥90
J00 886T d’'w’a S 8x1a9Td 3®e
‘pueisI esToqWexd BT 3B ISATY TINOSSTIH 06ST¥¥90
q00 8C6T L'94’'d’'w d’'H’‘D ctctt t t *3Xa9Td 3X04 JedUu I8ATYH ped 00ST¥¥90
o1 686T K'a o] **t * * ° BXI8Td 3I04 aedU YBBID MOTTTM 00%T¥¥90
oS 6861 r’a o] ¢+ v s ¢ =+« + gafeyg moTeq YI9ID wnid OTTT¥¥90
10d 6861 980 ad ¢+ v+ ¢ =+ o ¢+ + ggleyg IEOU YOOID WNTJ O0TTI¥¥90
J00 SyeT H'a ud ft Tttt ‘PUBRTPTH IeSU ISATH ped 000TI¥¥90
Loda 6861 21578 ud * + c s+ ¢+« dITTUd IEDBU HOBID SUTOTPSKH 0S80%¥90
886T :
agda 0961 ¥s6T H'a H'D * * POOMUO]330) JedUu I8ATY Ped JI0d Y3nos 0020%¥%90
Kq pug utbag juawdtnba UOT3IeDTITSSeTd aweu uotle3ls Jaqunu
pe3jxoddng aben uoT3eis

PIooax jo potaad

{xeasX xepustes)

penuTIuUO)--88-L861 51t

17



686T

10d 6L6T 996T 080 d * s s st UuOo3TNng aABDU H92aAD HOO0Y 0STLLYOO0

INMAa 0S6T IL'w’a b: o) s ¢+ + s - + BINQISOIOI IBBU JADATY sdwep 000LL¥90

I0d ‘aNmd 0S6T 9SO ’'W’a 4d’‘H’'D e v s o = » ¢+ ¢ cpuadiy aeDU X32aD puES 00S9LP90
€v6T

UNMa TE6T 8¢6T a a4’ ** ¢t * * c * ° ‘UOINH 3° IBATY SBUEL 0009.4¥90

28517 0S6T w’a a4‘o ottt st ° PISTIPIY IEBDBU IDATY sauep 000SL%90
6861 86T

ug 186T 6S6T w'a d’H ottt s 0 *TT9Z JedU H{IIDID DUTOTPSN 00E¥LY90
86T
186T G96T

I0a‘yg 9S6T €S6T 9SD’'N’'d 4d’d’‘H Tttt 0t tBaeIn] IBBU Y898ID 8T3IANG 000%L¥90
686T ¥861

gg 186T 6S6T W’a d’H e+ + s+ o ¢ gaUDBTOH 99Y JIBDU YS3ID I TOM 0SLELYO0
6861 86T

ud 696T GG6T W‘a d’H ** c t t st * uojlysy Jedu YI313ID d3eus 00LELYO0

gUN syet IL'‘N’a b: o) ¢ttt sttt uojYsSY 3® IBATY sawep 000€LV90

gg 886T w'’a H Tttt st s BTqUNTOD MOTSq I9ATY sawep 0SSTLY90

ANMa SveT I‘w’'a ‘o e e ¢ e = ¢ ¢+ ¢ ¢ 330d380M € IDATY WIH 00STLY90

aNMa 956T wn’a H’D ¢t v * * ° BUTT 83e3§ 'BIOHEJ Y3nog

-ej03)ed Y3IoN e z2aTy oT1deW  00ZTLY90

uNMa S¥6T L'9'R q’‘o * e e e s e s r PTQWRTOD 3B IDATY SAWERL  Q00TLY90

300 0€6T L’'’d’'w’a 4’d ottt st c f uojquex 3B IDATH TANOSSTH 00S8L9%90

Joo SS6T S * * ° * uo3jjueXx IE3U 8YET YIRID PUER STMI] 000L9%90

300 1861 a‘a’'w’a S + ¢ * protibutads 3e ajeT YILID pue SIMOT 00L99%90
L¥6T

UNMA oveT LEGT w’a d’H’D s+ e s e e ¢ ¢« ¢ PIBMBM 3B IBATY BYRd ®ASY 00s¥9%90

uNMa 1861 n'a o) * + ¢+ -+ eyededey aesu iaaTy ®'yed LAY  Q0TVI¥90
6861

Iod OL6T £96T Plore] ad e+ + = ¢+ ¢ UOTSSTH aeau }oaxd sdoTajuy 006€9¥%90

vid ¢861 W'a d’H *° t t c * * * * UOAY IE3U }{39ID nNEId3OYD SSZTESY90

doo 686T d’da‘n’‘a S * ot ° C poomudDIH MOTA(Q ABATY TANOSSTH 0c0esy90

dJoo 686T 886T d‘a‘n’‘a s * * * ° * poomusaad saode IBATH TANOSSTH LOOESY90

00 zs6T s * * * * ° -uMO3ISYOTd 3B 9SEBD STOURIL BYBT  005ZSV90

Joda 686T Prore] ad * s s s s+ - sS3pPpPeH aESU W82ID TToqdured 0€EETSY90

=814 886T w'a H .ttt st t ¢ 833eTd IBSU Y29aID 833eTd 02€2s¥90

Kq pud utbog juawdtnba UOT3IEOTITSSETD aweu uot3lels Jaqunu
pe3xoddng abes uotjels

pIooax jo poTaad

(xea2fk xepuated)

PoNUT3UOD~-GE-LG61 A€o0 (80513

TEI0Neq YInos Ut

U7 SUOTJ€35 Ao3eM-o0ejang--*7 atqel

18



UNMA t4:153 r‘a d’H ¢t st * f3uTod {Id aedu Y91dID OoTnag 96958v90
300 8261 d’‘a da’o * * * * * ceMOI ‘UOIYY 3B IOATY XnoTs b1g 005S8v90
1oda’ad ' INMa 86T 9SO ’'W’a d’'D ¢ttt st s r fuojue) je {98ID IdARDYE 8¥828¥90
10a’gdn OL6T 9SO'1L’A’R ud’‘d‘H e s st t + ° *UOSIOD 3B }IOID YooH 3ITTdS 0T1928%90
d00 cL6T L’d’'w’a a’s *c s * * * * *gTEJ XNOTS 3JE ‘SBnusay
FITIO YIION 3B I9ATH Xnots Br1g 0¢02Z8v90
d00 8¥6T I‘W’a d’o s s s 0 8TTRed XNOTS 3@ YS8JID Munys 00ST8%90
J00 8v61 I'W’'a d’o + ¢+ + -gprded 120 Iedu I2ATY xnots b1g 0001T8%90
ag 1861 w'a d’H * * ° * ° neaJpueld saoqe YIdID neaapueld 05908%90
ag 2861 r’a d’H * * * * ¢ ¢ * neazpueld Jeau Y281 butads 00v08%90
UNMA £S6T a a’s * ¢+ * * -°sbutijooag Iesu I8ATY XnoTs BTE  00008%90
ag 086T w'a d’H ¢+ ¢ ¢+ + + gburyoOag JedU YOOID AIepOl 0866L790
ag L86T w'a H sttt * * BPUNN JESU }{9DID IBTI3eE 8266LV90
6861
Lod 5861 8961 080 ad ottt C SUTTTSIST aedu YI9ID POOMIBPTH 0v96LP90
dNMa 9L6T w'a H'D * * * * * pOOMBTISED IEOU JIDATH XnOoTS BTg S2S6LY90
IYM ' UNMA cL6T d'n’'a d‘H’D * ¢ * ° * *uUMO}IS3BM JEOU JISBATYH XnoTs bTg 8EV6LYO0
ad 861 w'a d’d’D * ¢+ * * * 30UBIOTJ IESU IDATY Xnols bTg STZ6LY90
J00 ¥861 d’n’‘a a’n ¢t CUOTTTTWISA Jedu JIBATY UOTTTTWISA 0106L¥90
6861
Loda €861 sbeT SO0 ad ¢ttt * * PpUOYEBM JEBdU IBATY UOTTTTWASA 0006L%90
YNMd 1961 w'a d’o * *a9}aed JedU ISATYH UOTTTTWISA IO 3JI89M 0698L%90
Rd 99671 w'a H/D’™g ¢ * * ‘weTes JedUu JBATY UOTTTITWISA STIITT ovs8Ly90
NMA 686T 986T w'a d’o ° ‘ruUOwWRY JedU ISATY UOTTITWIBA JI04 3Iselg SES8LY90
YNMdA 886T w'a S * c s s * * * s weyplo Ieau uosdwoyl ayel 0€S8LY90
J00 696T d'‘n‘a S s e v s » *3TTTAAERD JvOU IDATY TINOSSTH STS8LY90
UNMA 1861 H'a ‘D £ttt sttt fuojvquex Jedu JISATY sawep €TS8LY90
d00 8261 L‘’da’n’a ‘o .ttt * * * ° pueT3jOodDS JIBedU ISATY sSawep 00S8L¥90
hAelef SL6T 080 ad s e s s s s e s » uojzhed JEOU YIOID FTOM 06€£8LY90
686T
10d 0861 SS61 080 ad e s+t s+ s s s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>