
: I37/0ROOI-dOJ3 " 
. NEBRASK1~\ 

. ~11I111111I1~mlln_111111111 I '0 · cr~M~Ug~~E . 
3 1420 00067 6711 I " " JUN 3 0 2004 

NEBRASKA U8RARY COMMIS N 
UNCOLN, NE 68508 

KANSAS-NEBRASKA ' " 
B:I:G ' BLUB~" "RIVBR COMPACT 

} ,". 

." TH~RnETH ANNUAL REPORT 
..:..> 

" FISCAL 2003 "" ' 

MANHATTAN, 'KANSAS 
MAY is, 2003 " 



KANSAS-NEBRASKA BIG BLUE RIVER 

COMPACT ADMINISTRATION 

The Honorable George 'We Bush 
President of the united States 

The Honorable Kathleen Sebelius 
Governor of Kansas 

The Honorable Hike Johanns 
Governor of Rebraska 

Pursuant to Article VIII, Section 1 of the Rules and Regulations of 
the Kansas-Rebraska Big Blue River Compact Administration, I subm.it 
the Twenty-Rinth Annual Report. The report covers activities of the 
Administration for Fiscal Year 2003. 

Respectfully, • 

66.~ 
Compact Chainaan 



TABLE OF CONTENTS 

Membership 

Minutes of Annual Meeting 

Engineering Committee Report 12 

Federal Agency Report ...................................................... 35 

Water Quality Committee Report ............................................. 40 

Administration Budget Analysis ............................................. 48 

Treasurer I S Report ......................................................... 49 

Auditor's Report ........................................................... 50 



2002-2003 MBMBBRSHIP 

Representatives of the United States 

Gary Mi tchell 

Kansas Representatives 

David L. Pope, Topeka 1 

Terry Blaser, Waterville 2 

Budget Committee 

Keith Paulsen. Chairperson 
Bob Lytle 

Water Quality Committee 

Dale Lambley, Chairperson 
Annette Kovar 
Glen Kirk 
Denis Blank 
Pat Rice 
Tom Stiles 

Nebraska Representatives 

Roger K. Patterson. Lincoln 1 

Kenneth Regier, Aurora 3 

2002-2003 OFPICBRS 

Gary Mitchell. Chairman 
Pam Bonebright. Secretary 
Denise Rolfs, Treasurer 

2002-2003 C<»DII'1"1'Bl!:S 

Engineering Committee 

Jeff Shafer. Chairperson 
Bob Lytle 
Keith Paulsen 
Iona Branscum 

Legal Committee 

Leland Rolfs. Chairperson 
Jim Cook 

Term continuous but coincides with duties of the state official who 
administers water law. 
Term expires April 25, 2004. 
Term expires September 19, 2006. 



MINUTES OP 
KANSAS-NEBRASKA BIG BLUE RIVBR COMPACT ADMINISTRATION 

THIRTIETH ANNUAL MEETING 

Call to Order 

The Kansas-Nebraska Big Blue River Compact Administration annual meeting 

was held May 15, 2003, in the Conference Room of the Farm Bureau Building, 

Manhattan, Kansas. The meeting was called to order at 9:00 a.m. by 

Gary Mitchell, Compact Chairman. 

David Pope welcomed everyone to Manhattan and introduced Gary Mitchell 

as the new Compact Chairman. Chairman Mitchell has a long history working 

wlth Congressman and current U.S. Senator Pat Roberts and was on the 

Agricultural committee staff. Chairman Mitchell also served as the 

Kansas Secretary of Health and Environment. He has farming interests in 

Solomon, Kansas and is currently employed by the Solomon Corp. 

Introductions and Announcements 

Introductions of attendees were made. Those in attendance were: 

Gary Mitchell 
Roger Patterson 
David Pope 
Denise Rolfs 
Pam Bonebright 
Kenneth Regier 

Blaser 
Paulsen 

Jeff Shafer 

Dave Vogler 

Leland E. Rolfs 
Bob Lytle 
Dale Lambley 
Phil Soenksen 
Ron Fleecs 

Dave Clabaugh 

John Turnbull 

Mike Onnen 

R.E. Pelton 

Compact Chairman, Holstein, Nebraska 
Nebraska Commissioner 
Kansas Commissioner 
Compact Treasurer 
Compact Secretary 
Nebraska Citizen Representative 
Kansas Citizen Representative 
Nebraska Department of Natural Resources, 
Lincoln 
Nebraska Department of Natural Resources, 
Lincoln 
Nebraska Department of Natural Resources, 
Lincoln 
Kansas Dept. of Agriculture, Topeka 
Kansas Dept. of Agriculture, Topeka 
Kansas Dept. of Agriculture, Topeka 
U.S. Geological Survey, Lincoln 
General Manager, Lower Big Blue Natural 
Resources District, Beatrice 
Lower Big Blue Natural Resources District, 
Beatrice 
General Manager, Upper Big Blue Natural 
Resources District, York 
General Manager, Little Blue Natural Resources 
District 
Kansas River water Assurance District #1 

Kent Weatherby 
Kent Askren 
Tom Stiles 

Minute. of the 2003 .. eting 

Kansas River Water Assurance District #1 
KDA/DWR Topeka Field Office 
Kansas Department of Health and Environment 

Chairman Mitchell stated that the minutes for the 2002 annual meeting 

had been reviewed and signed by both states and were distributed prior to the 

2003 meeting. There was a correction made to the minutes on page nine, second 

paragraph third line of the Water Quality Committee Report. The line should 

read "requesting they examine the possibility of allowing fall and winter". 

Unanimous consent of the correction was sought and approved. 

Report of the Chair.man 

Chairman Mitchell had no report as this is his first meeting. 

Kan.a. Report 

Commissioner Pope reported that Kansas is a few months into new 

administration with a new Governor, Kathleen Sebelius, who was elected last 

fall. Most people believe she has done very well. As a result of her new 

administration, there is a new Secretary of Agriculture, Adrian Polansky. He 

served for a number of years as the State Director of the USDA Farm Services 

Agency. Another new face is Joe Harkins who was the Director of the Kansa~ 

Water Office for a number of years, has been brought back as an interim 

director of the Kansas Water Office while a more extensive search is made for 

a long term director. 

Legi.lation 

The main issue in the legislative session was the budget and fiscal 

condition of the state because of reduced revenues. The legislature did pass 

a budget with no tax increase and just a few budget cuts in the Department of 

Water Resources (DWR). There was very little activity relating to water 

policy. A few bills concerning water issues where introduced, and one bill 

that cleaned up of some legislation in the water quality area was passed. 



Litigation 

A lot of time was spent this past year negotiating the settlement to the 

Republican River Compact litigation. Commissioner Pope was pleased to report 

that the hard work ended in a settlement reached this last December. There 

are some key deadlines coming up in July in regards to joint computer 

modeling. The Kansas vs Colorado case is continuing and the parties involved 

are hopeful they are getting close to the final lap after 17 years of 

litigation. A report is expected from the Special Master at any time and at 

that time each state will have time to take exception on the report to the 

U.S. Supreme Court. A final decision is not expected for at least another 
year. 

Water Admini.tration 

In terms of current hydrologic conditions, Kansas, like Nebraska, is 

suffering through an extensive drought, particularly in the northern and 

western part of the state. There has been some relief in the Northeastern 

part of the state. Topeka has received near average annual rainfall. 

Recharge, stream flow and reservoirs levels are below normal in most of the 

state. In the Blue River Basin, there has been a swing from about seven feet 

below conservation pool at Tuttle Creek Reservoir to two or three feet into 

the flood pool just in the last few days. Last year there was an 

unprecedented amount of water rights administration to protect senior water 

rights and stream flows throughout the state including the Blue River Basin. 

Tuttle Creek Reservoir is one of the major structures used to provide flows 

for the Kansas River Water Assurance District. 

DWR had quite a bit of enhanced effort in terms of compliance and 

enforcement of water rights, particularly in the water short areas of the 

state. DWR tries to ensure that people do not pump more than what they are 

authorized from groundwater sources. 

Terry Blazer asked the Nebraska NRD's about a report that discussed the 

efficiency of the different modes of irrigation and stated that he would like 

to speak with them about it. He also informed the Compact Commissioners that 

this would be his last meeting. 

Chairman Mitchell asked for and received unanimous acceptance of the 

Kansas report. 
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Nebra.ka Report 

Commissioner Patterson reported that last year was the third consecutive 

year of drought across the state. Nebraska experienced heavy water regulation 

activities in most of the state and had substantially more last year than any 

previous year. 

The two year old settlement of the lawsuit with Wyoming is continuing to 

be implemented. There are special provisions that are in effect anytime there 

is an allocation year, and last year was an allocation year. For the most 

part the provisions worked well. Nebraska is also very pleased that a 

settlement was reached in the Kansas vs Nebraska lawsuit and are awaiting 

final approval from the U.S. Supreme Court. 

The deadline for completion of the Cooperative Agreement in the Platte 

Basin is once again being extended. The Cooperative Agreement Committee have 

asked the National Academy of Sciences to come in and review the underlying 

science associated with the Agreement. 

Nebraska and Kansas are both involved in extremely controversial 

Missouri River issues. There are currently nine separate lawsuits filed. 

Nebraska has been pretty aggressive in intervening in the litigation filed by 

others. The hope is to get all issues and parties in one venue. 

Legi.lation 

This spring, a Water Policy Task Force was authorized by the Nebraska 

Legislature. It is a group of 49 governor appointed members. They are going 

to examine conjunctive use laws, water leasing, water banking and water 

transfers. A final report with recommendations from the task force is due by 

the end of this calendar year. Next year Nebraska should have something 

positive to report from that effort. 

In November, Governor Johanns was re-elected for his second term by 

nearly 70% of the voting public. The legislature has been dominated for the 

most part by the budget situation. LB 619 became the primary bill for the 

very limited amount of water legislation passed this year. The primary issue 

was sparked by an outfit out of Colorado that wanted to come into Nebraska, in 

the deepest part of the Ogallala aquifer, drill some wells and load the water 

on a train and take it to Colorado. As a result there is new legislation that 

recognizes the state ownership of the groundwater and reaffirms, with a few 



exceptions, that the natural resources districts are the entity to manage 

groundwater and any intsrstate transfers of groundwater have to be approved by 

the state. The well registration fee was increased by $10 and NRD fees were 

increased from $17.50 to $50. The biennium budget deficit is expected to be 

$750 million in Nebraska. The Legislature covered half of the deficit by cuts 

and half with new taxes, the Governor stated he would approve no new taxes. 

Commissioner Patterson reported that 2002 was the first year since the 

compact was signed that Nebraska had administration of junior water rights in 

the Big Blue River and it was the third time administration of junior water 

rights in the Little Blue River was necessary. Previous occurrences were in 

1988 and 1991. Last year, as the flows began to drop in the Big Blue, Keith 

Paulsen worked with Ron Fleece to secure releases from their reservoirs. The 

releases resulted in ten days of exceeding the target flows on the Big Blue 

and Nebraska really appreciated the Lower Big Blue NRD's effort . During the 

summer, Nebraska closed 314 water rights for 26 days on the Little Blue Basin 

in July and August, and 875 water rights for 14 days on the Big Blue Basin in 

July and August . No groundwater wells were closed. 

Ken Regier stated that recent rains have been very welcome so far even 

though they have slowed up the planting. 

A4mini.tration and Gaging 

Keith Paulsen reported that 2002 was extremely hot and dry year in the 

Little and Big Blue River Basins. His phone began ringing early in the 

irrigation season and consequently administration of surface water rights in 

these basins was extensive last year. 

On August 8 th
, Jeff Shafer and Keith Paulsen attended an informational 

meeting hosted by the Kansas Department of Agriculture in Hanover, Kansas . 

Those in attendance were informed of what actions Nebraska was taking to 

comply with the terms of the compact. 

Mr. Paulsen also stated that in southeast Nebraska it is very unusual to 

have so little rain for so long over an area as large as one of these basins. 

To have it occur in both basins at the same time indicates just how extensive 

the drought was in southeast Nebraska last summer . 

John Turnbull submitted the report for the Upper Big Blue NRD. The 

written report is included as BXhibit R. He highlighted portions of the 

report. 

Ron Fleecs from the Lower Big Blue NRD submitted a written report, which 

is included as Bxhibit X. He highlighted portions of the report. 

Mike Onnen from the Little Blue NRD submitted a written report, which is 

included as Bxhibit J. He highlighted portions of the report. 

Commissioner Patterson stated that this is the thirtieth anniversary of 

the creation of the NRDs. There are 23 across the state. All are governed 

locally with board of directors. 

Commissioner Pope noted his appreciation of Keith and Jeff attending a 

meeting in Hanover . Kansas was getting a lot of questions and concerns about 

what was going on in Nebraska and they did a really good job of informing the 

people . He also mentioned that one question from the meeting that is still 

being asked, and it is what level of field observation and enforcement does 

Nebraska provide? Commissioner Patterson responded that when this 

administration occurred it was the priority for all staff. people from the 

survey staff and office staff were enlisted to help, but on a typical day only 

four or five guys were in the field. 

Chairman Mitchell noted that there were 498 new well permits in 

Nebraska. He questioned how many Kansas had. Commissioner Pope stated that ' 

Kansas has not issued very many permits . It was noted that 25% of the permits 

in Nebraska are for replacement wells and that a moratorium on well 

construction and metering of wells is occurring in the Upper Big Blue. 

Chairman Mitchell asked for and received unanimous acceptance of the 

Nebraska report. 

Phil Soenksen distributed the USGS report . It is included as Bxhibit K. 

The USGS operates two gages for the compact. He highlighted portions of the 

report. 



Chairman Mitchell asked for and received unanimous acceptance of the 

Federal Government's report. 

Secretary's Report 

Pam Bonebright stated she had extra copies of the annual report for 

anyone that wanted to take a copy with them. A copy of the letter appointing 

Mr. Mitchell as the new Chairman was requested and supplied by Chairman 

Mitchell. 

Treasurer's aeport 

Denise Rolfs reported that the FY 2002 audit was completed and showed 

the Compact was in good standing. 

Ms Rolfs distributed copies of the FY 2003 Treasurer's report. The 

report reflected the following: 

Funds Available ....................................... $ 31,139.15 

Total Expenditures .................................... $ 9,617.30 

Balance on hand as of July 1, 2001 .................... $ 15,057.90 

Estimated Additional FY2003 Expenses .................. $ 6,024.79 

Estimated Additional Interest Income .................. $ 9.00 

Estimated Balance on June 30, 2003 .................... $ 15,506.06 

Chairman Mitchell asked for and received unanimous acceptance of the 

Treasure's report. 

Legal ComaU.ttee 

Leland Rolfs reported on the assignment of the Legal Committee. The 

major issue was the Compact language article 5.1, section 4, regarding 

regulating certain wells drilled after November 1, 1968, within a certain 

area. The question was the conflict in language that talks about areas within 

a mile of the thread of the stream and also talked about looking at the areas 

delineated on Supplement No.1. The Legal Committee and Engineering Committee 

concluded that the best interpretation of the Compact would be the regulatory 

reaches are delineated by Compact reference Exhibits A and B of Supplement 

No.1 to the Report of the Engineering Committee, October 1968. 
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Bogineering ComaU.ttee Report 

Jeff Shafer distributed copies of the Special Report of the Engineering 

Committee that is included as Bxhibit P. Mr. Shafer also distributed copies 

of the Joint Recommendation of the Engineering and Legal Committees that is 

included as Exhibit Q. 

Chairman Mitchell asked for and received unanimous acceptance of the 

Joint Recommendations of the Engineering and Legal Committees and the Special 

Report of the Engineering Committee. 

Jeff Shafer distributed copies of the Engineering Committee Report, 

which is included as Exhibits A thrOUgh B. Commissioner Pope questioned why 

the flows did not stay above target with so many people being regulated. Mr. 

Shafer responded that there was just not enough water in the system to keep 

the flows above target. 

Chairman Mitchell asked for and received unanimous acceptance of the 

Engineering report. 

Budget ComaU.ttee 

Bob Lytle distributed copies of the budget analysis chart that is 

included as Exhibit W. Elimination of the low flow measurements last year has 

resulted in a more balanced budget. 

Chairman Mitchell asked for and received unanimous acceptance of the 

Budget report. 

Water quality ComaU.ttee Report 

Dale Lambley submitted a written report that is included as Exhibit L. 

Mr. Lambley reported on Committee activities and highlighted portions of the 

report. Mr. Lambley also presented a report on Atrazine Herbicide Status 

Report that is included herein as Exhibit M. The first round of the Atrazine 

report focused on surface water and the second round on ground water. 

stated that it could have more of an effect on Nebraska than Kansas. 

He 

Chairman Mitchell asked for and received unanimous acceptance of the 

Water Quality committee and Atrazine Herbicide Status report. 
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014 Business 

The recommendation from the joint engineering and legal committee on the 

regulatory area and well administration was presented for discussion and 

thoughts. Commissioner Pope suggested a motion that the administration 

approve the methodology recommended by the Legal and Engineering Committees 

regarding the determination of wells subject to regulation pursuant to the 

Compact and that these wells be regulated by Nebraska in accordance with the 

criteria proposed. He also suggested that the Engineering Committee proceed 

with the implementation of the concepts. Commissioner Patterson also 

presented the possibility to adopt the recommendation of the Engineering and 

Legal Committees as it relates to the boundaries, regulatory reaches and 

methodology for r~gulation of irrigation wells as outlined. 

Commissioner Pope moved that the administration adopt the Joint 

Recommendations of the Engineering and Legal Committees in the report dated 

May 15, 2003, such that these wells will be regulated by Nebraska in 

accordance with the criteria proposed. The motion was seconded by 

Commissioner Patterson. Chairman Mitchell declared the Recommendation of the 

Engineering and Legal Committee adopted, unanimous consent. 

New Busines. 

Chairman Mitchell announced that the next meeting of the Compact will be 

May 13, 2004 and that Kansas will be the host with the site to be picked at a 

later date. He also wished to thank the Kansas Farm Bureau for providing the 

meeting location today. 

The commissioners moved to accept the Budget Committee's proposed 

budgets for FY 2004 and FY 2005, Chairman Mitchell asked for and received 

unanimous acceptance. 

Commissioner Pope moved that the engineering committee proceed with 

their normal assignments of tabulating information for presentation for the 

next annual meeting. He also moved that they proceed as expeditiously as 

possibly with the implementation of the concepts in the joint report regarding 

regulatory area wells. The motions were seconded by Commissioner Patterson. 

Chairman Mitchell declared the motion carried, by unanimous consent. 
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The compact administration adopted a resolution of appreciation for 

Clayton Lukow for his service as Chairman. A plaque was prepared to present 

to Mr. Lukow. Patterson passed along Mr. Lukow's message that he enjoyed his 

time as Chairman. 

Committee membership for the upcoming year was assigned as follows: 

Budget Committee: 

Legal Committee: 

Engineering Committee: 

Water Quality Committee: 

Bob Lytle, Chairperson 

Keith Paulsen 

Leland Rolfs, Chairperson 

Jim Cook 

Jeff Shafer, Chairperson 

Keith Paulsen 

lona Branscum 

Bob Lytle 

Dale Larnbley, Chairperson 

Annette Kovar 

Rich Reiman 

(Vacant) 

Pat Rice 

Torn Stiles 

Being no further business, Chairman Mitchell adjourned the meeting at 

12:20 p.m. 

Gary Mitchell, Compact Chairman 

David Pope, Kansas Commissioner 
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REPORT OF THE ENGINEERING COMMITTEE 
TO THE 

KANSAS-NEBRASKA BIG BLUE RIVER COMPACT ADMINSTRATION 
May 15,2003 

The Engineering Committee met April 9th in Marysville in preparation for the compact meeting and to discuss with the 
Legal Committee the special assignment given last year. 

The 2002 data were collected in accordance with the agreements with the United States Geological Survey (USGS) and 
the Lower Big Blue Natural Resources District (LBBNRD). 

REVIEW OF STREAMFLOW DATA 

The Compact sets forth the following stream flow targets: 

May 
June 
July 

August 
September 

Big Blue River 
45 cfs 
45 cfs 
80 cfs 
90 cfs 
65 cfs 

Little Blue River 
45 cfs 
45 cfs 
75 cfs 
80 cfs 
60 cfs 

During the 2002 water year (October I, 2001 thru September 30, 2002) the mean daily streamflow at the Barneston 
gage on the Big Blue River (Exhibit A) and the Hollenberg gage on the Little Blue River (Exhibit B) fell below the 
target flows established by the Compact mUltiple times. 

Recent and Historical Data for the two gages can be found at the following USGS websites: 
Big Blue River - http://waterdata.usgs.gov/ne/nwis/uv/?site no=06882000 
Little Blue River - http://waterdata.usgs.gov/ne/nwis/uv!?site_no=06884025 

REVIEW OF GROUNDWATER DATA 

The USGS provided the data for hydrographs for two wells in Gage and Jefferson Counties (Exhibit C). The LBBNRD 
provided the groundwater data for the portion of the Big Blue River near Beatrice listed in Exhibit D. 

REVIEW OF WELLS IN REGULATORY REACHES 

The lists of wells within the regulatory reaches are shown in Exhibit E. The list was compiled in accordance with the 
recommendation submitted jointly by the Engineering and Legal Committees. 

Respectively Submitted, 

Keith A. Paulsen 
Nebraska 

t~::~}, 
Kansas 

~.-.. 
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Exhibit A 

BIG BLUE RIVER AT BARNESTON, NEBRASKA - 06882000 

1~,------------------------------------------------------------------------------

1000 

l! u 

1 
\I. 
C : 
:I 
:t 
c! 

100 

Compact Target Flow 

10 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sap 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
TOTAL 10126 8276 8160 7217 7752 8956 8313 55119 16733 3600 9632 4769 
MEAN 327 276 263 233 277 289 277 1778 558 116 311 159 
MAX 630 368 314 280 348 333 364 7020 1910 231 1670 448 
MIN 236 240 170 120 150 155 231 291 92 54 49 115 
AC-FT 20080 16420 16190 14310 15380 17760 16490 109300 33190 7140 19110 9460 

SUMMARY STATISTICS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR WATER YEARS 1933 - 2002 

ANNUAL TOTAL 426723 148653 
ANNUAL MEAN 1169 407 865 
HIGHEST ANNUAL MEAN 2781 1993 
LOWEST ANNUAL MEAN 115 1934 
HIGHEST DAILY MEAN 13200 Sep 17 7020 May 28 50000 Jun 9 1941 
LOWEST DAILY MEAN 170 Dec 29 49 Aug 5 1.0 Nov 30 1945 
ANNUAL SEVEN-DAY MINIMUM 183 Dec 25 60 Aug 3 15 Aug 3 1934 
MAXIMUM PEAK FLOW 57700 Jun 9 1941 
MAXIMUM PEAK STAGE 34.30 Jun 9 1941 
ANNUAL RUNOFF (AC-FT) 846400 294900 626800 
10 PERCENT EXCEEDS 2730 602 1790 
50 PERCENT EXCEEDS 440 270 280 
90 PERCENT EXCEEDS 245 115 104 
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ExhibitB 
LITTLE BLUE RIVER AT HOLLENBERG, KANSAS - 06884025 

1~r---------------------------------------------------------------------------------. 

10000 

-e 

I 
f 1000 
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II . 
::I 

100 

Compact Target Flow ______ ..J 

10 ~ 
Oct Nov Dec Jan Feb Mat Apr May Jun Jul Aug Sep 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
TOTAL 4651 4551 4413 5131 4951 5083 5306 27401 9059 2598 3744 1943 
MEAN 150 152 142 166 177 164 177 884 302 83.8 121 64.8 
MAX 230 188 156 200 195 213 272 5790 1070 262 369 153 
MIN 112 140 95 106 104 110 159 177 106 47 40 42 
AC-FT 9230 9030 8750 10180 9820 10080 10520 54350 17970 5150 7430 3850 

SUMMARY STATISTICS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR WATER YEARS 1975 - 2002 

ANNUAL TOTAL 214571 78831 
ANNUAL MEAN 588 216 525 
HIGHEST ANNUAL MEAN 1891 1993 
LOWEST ANNUAL MEAN 195 1991 
HIGHEST DAILY MEAN 9960 May 6 5790 May 28 39300 Jul 26 1992 
LOWEST DAILY MEAN 80 Feb 3 40 Aug 8 26 Oct 1 1991 
ANNUAL SEVEN-DAY MINIMUM 91 Jan 28 45 Sep 24 27 27 1991 
MAXIMUM PEAK FLOW 47800 26 1992 
MAXIMUM PEAK STAGE 21.21 Jul 26 1992 
ANNUAL RUNOFF (AC-FT) 425600 156400 380500 
10 PERCENT EXCEEDS 1160 271 870 
50 PERCENT EXCEEDS 191 154 206 
90 PERCENT EXCEEDS 117 59 107 
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ExhibitC 
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ExhibitD Exhibit E 

BIG BLUE RIVER COMPACT STATIC WATER LEVELS BLUE RIVER BASIN 
REGULATORY AREA WELLS 

LEGAL SECTION LOCATION WELL DEPTH DEPTH DEPTH 
Big Blue River 

Registration Location Depth Registration Pumping 
Number Completion Date (fT) Capacity (GPM) 

SPRING IRR FALL 
04/15/02 08/14/02 11/19/02 G-36485 4N·5E·1\ BC 03-28-12 82 150 

G-38314 4N-SE-02DD 01·16-13 188 1,300 
G-47820 4N-5E-12BB 11-01-75 117 1,200 

2 95.49 
G-50086 5N-5E-33AC 05-26·76 123 800 

4N-5E AAAA OW 91.42 97.53 G-54041 4N-5E-24BB 03-01·76 84 800 

4N-5E 2 DDAA IW 16.30 18.76 
G-54260 4N-SE-14AA 06-01-74 70 800 
G-S4261 4N·SE-14AB OS-02-70 70 800 

4N-5E 3 CDBC IW 20.58 21.35 G·56152 4N·5E-04BB 04-14-77 91 1,000 
G-S9128 5N-SE-29AA 04-25-77 60 400 

4N-5E 3 DAAA IW 17.92 20.10 G-59127 5N·5E·33CB 04-19-78 91 1,200 

4N-5E 4 AAAA OW 13.35 18.59 15.34 
G-81769 4N-5E·13CD 04-22-94 65 250 
G-100788 5N-5E-29AB 03-19-99 65 500 

4N-5E 4 BBBC IW 17.98 21.37 G-110669 4N·5E·13CC 06-29-2001 64 375 
G-110847 4N-5E-03DA 07-02-2001 82 800 

4N-5E 7 BBAA IW 81.43 85.30 G-II0849 5N-5E-29DD 07-02-2001 102 800 

4N-5E 9 CSCC IW 69.32 73.45 
4N-5E 10 DDAA IW 26.36 31.50 Little Blue River 

4N-5E 11 DACA IW 16.53 17.34 
Registration Location Completion Date Depth Registration Pumping 

Number ~~ Capacity !GPM2 

4N-5E 12 CCCD OW 13.98 14.96 14.55 0.58158 2N-2E-16AA 08-15·77 29 6S0 

4N-5E 14 ABBB IW 13.39 14.75 G-66381A 2N-2E·26AB 04·10-81 40 17S 

4N-5E 14 DODD OW 20.42 22.40 21.50 
G-66381B 2N·2E·23DC 04-10-81 42 175 
G-66381C 2N·2E·26AB 04-10-81 42 175 

4N-5E 22 BCCC IW 66.07 71.15 G-6638 10 2N-2E-23DC 04·10-81 41 175 
G-66381E 2N-2E-26AB 04-10-81 39 175 

4N-5E 25 AACD IW 18.90 19.25 G-66381F 2N-2E·26AB 04-10-81 38 175 

4N-6E 6 CBBB IW 90.86 93.38 
4N-6E 8 AABS IW 91.47 94.56 
4N-6E 18 DDCC OW 6.35 6.35 6.92 
5N-4E 12 ABSA IW 18.23 19.68 

5N-4E 13 BADD IW 16.31 16.93 

5N-4E 15 DBBB IW 17.47 18.74 

5N-4E 22 DCCC IW 47.16 50.60 

5N-4E 23 BABB IW 15.39 16.32 
5N-4E 24 AACD IW 18.77 19.37 

5N-4E 25 DDAA IW 46.54 49.89 

5N-5E 7 CADD IW 60.60 64.07 
5N-5E 16 CBBA IW 72.33 79.41 

5N-5E 17 ABBB IW 41.89 48.02 

5N-5E 17 CDAA OW 64.70 87.42 70.51 

5N-5E 20 SCCD IW 20.17 20.35 

5N-5E 21 DOSS IW 50.62 56.07 

5N-5E 29 CBBS IW 11.99 14.35 

5N-5E 33 AADD IW 17.53 19.60 

5N-5E 35 ABBB IW 102.12 104.70 

ow -OBSERVATION WELLS IW - IRRIGATION WELLS 
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Exhibit F 

SPECIAL REPORT OF TIlE ENGINEERING COMMITTEE 
TO THE 

KANSAS-NEBRASKA BIG BLUE RIVER COMPACT ADMINSTRATION 
May 15, 2003 

COMMITTEE ASSIGNMENT 

At the 2001 Big Blue River Compact Annual Meeting the Engineering Committee was given the assignment of 
reviewing the technical data in regard to the nature of the aquifer systems that exist and to examine well logs and 
other information to determine hydrologic connection issues. 

TECHNICAL DATA REVIEW 

Six reports or sets of data relating to the hydrologic connections between groundwater and streamflow were found for 
the Big and Little Blue Rivers during the Engineering Committee's review of technical data. 

Report of the Engineering Committee to the Kansas-Nebraska Big Blue River Compact Commission (1968) 

Key findings of the report include: 
• Most of the groundwater is the direct result of precipitation on the land surface (page III-27) 

Groundwater contribution, from both bank storage and areal groundwater storage, to the Little Blue and Big 
Blue is particularly significant during times of low rainfall. The geology of the area has a great bearing on this 
relationship (page III-28) 
The availability of groundwater is directly related to the geology of the area. Continental glaciers, especially 
the Nebraskan and Kansan, advanced into Nebraska during the Pleistocene epoch. These ice sheets dammed 
the valleys of the eastward flowing streams causing a deposition of sand and gravel, which later were cov~red 
with windblown silt. The valley alluvium of recent age is composed chiefly of poorly sorted local matenals, 
stratified or arranged in crossbedded deposits (page ID-28) 
These valleys are very complex when viewed from a subsurface standpoint. These complexities certainly 
control the groundwater hydrology of the area. These basins have very restricted outlets in their eastern and 
southern parts in Nebraska, which is the fundamental and principle reason that the overdevelopment of 
groundwater in the westem and central parts of the basin will result principally in depleting groundwater in 
storage, and will probably have a minor effect on the amount of streamflow crossing the State line (page III-
28). 

Analysis of Stream-Aquifer System Interrelationships In the Big Blue and Little Blue River Basins in Gage and 
Jefferson Counties, Nebraska (USGS-Ellis, 1981) 

Key fmdings of the study are: 
• Analyses of data from these seepage measurements and of available hydrogeologic data .indicate.d that the. mo~t 

significant groundwater contributions to streamflow in the Big Blue and Little Blue River drainage basms m 
Gage and Jefferson counties, respectively, occur where a direct hydraulic connection existed between a stream 
and buried coarse-grained deposits of quaternary age. These deposits occur in two buried bedrock valleys that 
trend east northeasterly across the area (page 1). 
The largest groundwater contributions to streamflow in the Big Blue River occurred in the reaches of the river 
between the mouth of Mud Creek and the dam at Blue Springs (about 13 cubic feet per second) and between 
the mouth of Turkey Creek and the Beatrice gaging station (about 22 cubic feet per second). In the Little Blue 
River basin, the largest contributions to streamflow occurred between the mouths of Big Sandy and Little 
Sandy Creeks (about 6.5 cubic feet per second) and in the vicinity of Fairbury (about 16 cubic feet per second) 
(page 1). 
The report states that it is difficult to quantify seepage gains in some reaches of the rivers because of the 
amount of underflow at the measurement sites (page 44). 
This study also includes a table summarizing the unconfmed-aquifer relationships, a portion of which is 
included in Table I (page 17). 
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Table 1. Swmnary of unconfined-aquifer system 
Stratigraphic Unit I Relationship to other deposits Relationship to streamflow Remarks 
Quaternary Direct hydraulic Only deposits that have a Minor aquifer. Lowering of 
Exposed, coarse- interconnection with Dakota direct relationship to groundwater levels in these 
grained deposits Sandstone and streamflow. All deposits could significantly 

undifferentiated Penman groundwater move through affect streamflow; however, 
formations along the valleys of these deposits. potential for large-scale 
the Big Blue and Little Blue development exists only in 
Rivers, Quaternary fine- areas where these deposits 
grained deposits along directly overlie Quaternary 
tributaries to the Big Blue and buried, coarse-grained 
Little Blue Rivers, and deposits. 
Quaternary buried coarse-
grained deposits where the 
river valleys intersect these 
deposits 

Quaternary Direct hydraulic No direct relationship to Generally not an aquifer, 
Fine-grained deposits interconnection with all streamflow, but is Greatest hydrogeologic 

deposits, except the hydraulically interconnected significance is that recharge 
Quaternary exposed coarse- with Quaternary exposed to most of the unconfined 
grained deposits along the Big coarse-grained deposits aquifer system moves 
Blue and Little Blue Rivers. along most tributaries to the through these deposits. 

Big Blue and Little Blue 
rivers 

Quaternary Direct hydraulic No direct relationship to Major aquifer. Lowering of 
Buried, coarse-grained interconnection with all of the streamflow; however groundwater levels in these 

i deposits bedrock formations, except significant amounts of deposits could significantly 
Carlile Shale; Quaternary fme- groundwater move from affect streamflow in the Big 
grained deposits; and these deposits into the Blue and Little Blue Rivers, 
Quaternary exposed coarse- Quaternary exposed coarse- Rose Creek, and Big Indian 
grained deposits. grained deposits thence into Creek 

the streams. 

Missouri River Basin Hydrology Study Final Report (MBSA, 1983) 

In 1983 the Missouri Basin States Association developed streamflow depletion factor (SDF) curves for the Big Blue and 
Little Blue Rivers. SDF curves value represents the number of days it takes for 28% of a gro\mdwater depletion to reach 
the river. If the aquifers average Transmissivity and Specific Yield are known, the SDF can be calculated with the 
following formula: 

where: 

SDF ;Streamflow depletion factor, t; 
a =Perpendicular distance from stream, L; 
Sy ;Unconfmed aquifer specific yield, dimensionless; and 
T =Transmissivity, elt; 

Because of the heterogeneous conditions that exist for the aquifers in the regulatory reach areas, the SDF values for each 
well in the regulatory reaches was found by interpolating between the SDF contours and are included in Table 2. 

19 



Table 2. SDF Values for Regulate>!)' Area Wells. 
lSig Blue Basin 

Outside Regulatory Area Registration Number SDFValue 
0-036485 -75 days 
0-038314 - 200 days 
0-047820 -100 days 
0-050086 - 30 days 
0-054047 - 50 days 
0-054260 - 50 days 
10-054261 -IOOdays 
0-056152 > 500 days 
0-059128 - 20 days 
G-059727 -200days 
0-081769 < 5 dayS 
G-110669 - 50 days 

r~88 - 30 days 
- 50 days 

849 -50 dayS 
Yes 172 > 500 days 

85 > 500 days 
Yes· G-053566 -10days 
Yes K!-054048 -400 days 
Yes· h-060850 - 20 days 
Yes· Ci-061085 - 40 days 
Yes· Li-061086 - 200 days 
Yes Ci-064213 -500 dayS 
Yes· 3-068243 - 5 dayS 
Yes 0-069638 - 50 days 
Yes -072465 - 500 days 
Yes -072756 > 500 days 
Yes· -073992 - 500 days 
Yes -094572 > 500 days 

!Little Blue Basin 
Outside Regulatory Area Registration Number SDF Value 

0-058158 < 5 days 
G-066381A - 50 days 

-055381B - 50 dayS 
-066381C - 50 days 
-0663810 - 50 days 
-066381E - 50 days 
-088381F - 50 days 

Yes 1-044015 > 500 dayS 
Yes 1-069789 > 500 days 
Yes 0-086458 > 500 dayS 
Yes 0-086459 > 500 days 
Yes K!-102220 > 500 days 

• - Wells located upstream of confluence of Turkey Creek and Big Blue River 
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Stream! Aquifer Relationships Along the Big Blue River near Beatrice Nebraska (fabidian, 1987) 

This study was conducted with the goal to descn'be and quantity stream/aquifer relationships and interactions as an aid to 
water management. Based on a hydrogeologic investigation of the area, the interrelations between the stream and 
aquifer were examined in detail. A fmite-element computer model of the streamlaquifer system was created to better 
understanding of the impact of irrigation wells on the Big Blue River flow. The conclusions of the model study showed 
that the impact of a limited number of irrigation wells was mathematically detectable on the Big Blue River. The 
conclusions also state that the contribution of irrigation return flow to the streams was several times higher than the 
impact of the irrigation wells on the Big Blue River Flow (pages 185-186). One of the shortfalls of this model was that 
it did not specifically study the impact of junior alluvial wells. 

Compact Seepage Investigations (1988-2001) 

A series offall seepage investigations were conducted from 1988 to 2001 for the BBRCA. As in the case of the USGS 
study, underflow at the measurement sites was not measured. Therefore it is difficult to draw any meaningful 
conclusions concerning groWldwater - streamflow interactions. 

Well Log Review 

Table 3. Well Log Infonnation from Junior Regulatory Area Wells 
Outside Well Well Screened Depth Reported Acres System 
Regulatory Registration Depth, Well to Capacity, Irrigated Type 
Area Number feet Depth, Water, gpm 

feet Feet 
Bie Blue River 

G-036485 82 30-82 15 750 30 Gravity 
G-038314 190 88-127 20 1300 60 Gravity 
G-047820 117 52-117 45 1200 55 Gravity 
G-050086 127 58-123 25 800 90 Gravity 
G-054047 84 19-84 16 SOO 130 Pivot 
G-054260 70 31-70 26 SOO 80 Gravity 

~ 
31-71 26 SOO 70 Gravity 

91 52-91 IS 1000 25 Gravity 
34-60 22 400 50 Gravity 
39-91 21 1200 SO Gravity . 

G-OS1769 15-65 20 250 
45 Gravity 

I G-II0669 64 19-64 S 675 
65 25-65 14 500 40 Gravity 

! 
82 ?? 19 800 140 Pivot 

G-ll0849 102 ?? 19 800 100 Pivot 

~172 
91 45-94 31 750 20 Gravity 

G-050085 130 65-130 40 800 100 Pivot 
566 68 20-68 68 600 30 Gravity 
048 121 56-121 82 600 15 Gravity 

Yes· G-060850 54 28-54 19 800 25 Gravity 
Yes· G-061085 88 62-88 18 800 40 Gravity 
Yes· G-061086 80 67-80 19 1000 30 Gravity 
Yes G-064213 99 60-99 55 800 50 Gravity 
Yes· G-068243 52 14-52 12 800 15 Gravity 
Yes G-069638 99 58-99 42 800 110 Pivot 
Yes G-072465 204 164-204 98 800 120 Pivot 
Yes G-072756 274 194-274 96 SOO 105 Pivot 
Yes· G-073992 92 60-92 22 700 90 Pivot 
Yes G-094572 123 71-123 70 700 10 Gravity 
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19-29 9 650 
32.5-40 12 175 
34.5-42 12 175 
37-42 12 175 
36-41 12 175 
34-39 12 175 
33-38 175 

265 
500 
670 
550 
600 

* -Wells located upstream of confluence of Turkey Creek and Big Blue River 

Respectively Submitted, 

Jb;:pJJA 
Nebraska 

Keith A. Paulsen 
Nebraska 

Kansas 
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95 

105 

120 
30 

130 Pivot 

90 Pivot 

Exhibit G 

Joint Recommendation of the Engineering and Legal Committees 
Boundaries of the Regulatory Reaches 

and 
Regulation of Irrigation Wells in Regulatory Areas 

May 15, 2003 

The Engineering and Legal Committees met in MarysvjJ]e, Kansas on April 9, 2003 to discuss 
committee assignments as directed by the Compact Administration at the Twenty-Eighth Annual 
Meeting. Prior to and following that meeting, the Legal Committee reviewed all available historic 
information concerning the geographic delineation of the "regulatory reaches", i.e. those areas 
within which irrigation wells installed after November 1, 1968 are subject to regulation under 
Article V, paragraph 5.2 (4) of the Compact. Based on that review, the Legal Committee 
detennined that the best interpretation of the Compact is that the regulatory reaches are the areas 
delineated by the Compact-referenced Exhibits A and B of Supplement No. 1 to the Report of the 
Engineering Committee. 

The Engineering Committee reviewed the available we1l logs and well construction information for 
the junior wells that fall outside of the areas delineated on Exhibits A and B. A summary of that 
information is included in the 2003 Engineering Committee Special Report. From that review, it 
appears that those wells downstream of the upper boundary of the delineated regulatory reaches 
produce little, if any water from the alluvium and valley side terrace deposits as described in the 
Compact. 

Based on the finding of both committees, it is jointly recommended that the areas delineated by 
Exhibits A and B be established by the Administration as the areas within which irrigation wells are 
subject to regulation. The irrigation wells currently located within those areas are as listed in the 
2003 Engineering Committee Report and are hereinafter referred to as the current "regulatory area 
wells." 

The committees also recommend that when there is uncertainty about a new well's location relative 
to the delineated boundaries of the regulatory reach, the Engineering Committee should review the 
drilling log and well construction report for that well. From that information the committee should 
detennine the source of the water supply and whether the well is hydraulically connected to the 
river. The Engineering Committee should then decide whether or not that well is considered within 
the regulatory reach; if it is, it will be added to the list of regulatory area wells. 

Article V, paragraph.5.2 (4) of the Compact states that if it is detennined, following Administration 
authorized investigations, that the regulation of the wells in a regulatory reach fails to yield any 
measurable increase in flows at a state-line gaging station, the regulation of such wells shall be 
discontinued. 

The Engineering Committee has reviewed the results of previous investigations and other available 
information pertaining to the effects of groundwater pumping on state-line flows. Also reviewed 
were previous references in the Compact Administration records concerning the usefulness and 
accuracy of those investigations. No consensus was reached in the past by the Administration as to 
how to deal with the varying lag times between when wells are pumped and when that pumping 
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systems. As yet, no community has requested such a designation. 

The district completed the first year of a new program titled the "Rural Ground Water Quality 

Awareness Program". Each rural domestic well in a designated area of the NRD will be sampled 

for nitrate. The rural residents will be provided with information about living with nitrates and 

BMPs that can help to reduce nitrate contamination. Zone 2 management area in central 

Hamilton county has been selected for 2002-2004 because it has the fastest rate of increase in 

nitrates in the District. 

Soil and Water Conservation Activities 

The District provided cost-share for 144 soil and water conservation projects in fiscal year 2002. 

The total cost for these projects was $317,4972, of which $186,041 were district funds and 

$131,455 were state funds provided through the Nebraska Soil and Water Conservation Program. 

The projects included; Irrigation surge valves (7), Irrigation water return lines (2), Pitless 

irrigation reuse systems (1), Renozzlng of pivots for low or medium pressure (21), Underground 

Water Supply Lines to pivots (44), Grade stabilization structures (1), Grassed waterways (2), 

Sediment control basins (2), Terrace systems (33), Water impoundment dams(6), Windbreak 

plantings (13), Windbreak renovations(I), Drip Irrigation systems (2), Pasture plantings (4), 

Planned gazing systems (5). 

Wellhead Protection Area (WHPA) Assistance Program 

The WHP A Assistance Program started approximately two and one-half years ago. The goal of 

the program is to encourage and assist communities in the District to develop WHP A 

management plans to protect public water systems from contamination and to have a contingency 

plan in place should contamination occur. One full time NRD staff member is assigned to this 

program. There are approximately 40 communities in the NRD. In 2002 the Village of Benedict 

was the first community in the District to complete their plan. The NRD is currently working 

with 16 other communities on plan preparation. This program is partially funded by a Clean 

Water Act 319 grant. 
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Exhibit I Lower Big Blue NRD Highlights of 2002-2003 

Water Quality & Quantity 

Decommissioned 59 wells last year. 
- Average cost $447/well- Average cost-share $251/well 
- 383 wells have been decommissioned since 1992 

Water quality sampling - 450 wells - nitrate/nitrogen 6.55 ppm average 
- Groundwater levels - 59 wells measured 

> Spring 2002 to Spring 2003 showed a decrease of 1.81 ft. 
> Fall of 2002 to Spring 2003 showed an increase of 2.44 ft. 

- Blue River Compact Well Readings 
> Fall 2001 to Fall 2002 averaged 2.29 ft lower. 
> Spring 2002 to Spring 2003 averaged 1.50 ft. lower. 
> Spring 2002 to Irrigation 2002 averaged 7.81 ft. lower. 
> Irrigation 2002 to Fall 2002 increased 5.29 ft. 
> Fall 2002 to Spring 2003 increased 1.20 ft. 

Land Treatment - 70% of NRD Treated 

NSWCP - NRD funds: $125,000, State: $111,628 NRD = $236,628 total funds 
- 245 applications requesting $786,206 

Approved 108 applications for $236,628 
Since 1978 installed: 

1,368 miles of terraces 
87 miles of tile outlets 
2,615 acres grassed waterways 

- Buffer Strips 189 contracts - 1282 acres 

- Small Dam Cost-Share Program 
Initiated in 1997 

- Constructed 8 dams 
- 3 have been let for construction this summer, all in Lower Turkey Creek 

Surface Water Release - July 2002 

Commencing July 22nd
, over a four-day period to meet Blue River Basin Compact 

flows at the Kansas-Nebraska state line, the NRD released 394 acre feet of 
water from four dams above Barneston. The release prevented the state from 
issuing cease irrigation notices to 475 permit holders in the Big Blue River Basin. 
The action allowed irrigators an extra two weeks before a shut-off notice was 
issued on August 5th for one week. This NRD release was estimated to have an 
economic value of $1 million, or $2,538/acre foot 

Flood Control 

Project Map of Lower Turkey Creek 
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Exhibit J 

REPORT To THE LITTLE BLUE RIVER COMPACT 

MAY 15,2003 

Spring 2003 Groundwater Levels 

The Little Blue NRD measured 328 irrigation wells during the spring 2003 static water Icyel 
collection. A \-erage leycls were generally do\\n from spring 2002. with the average decline of 
] .85 feet. The greatest declines existed in wcstern Adams and Webster Counties with the largest 
single township decline of 4.01 t . These areas were the most scyerely impacted by the 2002 
drought. where the rainfall of 17.88" was approximately 10 inches below normal of28.06". 
Only one to\\nship showed a vcry slight rise. all other to\\nships were down. 

The District has est'ablished groundwater management zones with similar geologic conditions for 
management purposes. and has tracked groundwater levels by zone since 1996. The map below 
shows the most recent annual \ .... ater level changes since spring 2002. 
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Little Blue Naturel Resources District 
Spring Static Water Levels 

2002 to 2003 
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Zone] ) in the southcrn portIon of the district is an area which the district is examining closely 
because of the presence ofa more delicate aquifer. Extensive le\"el measurements in 2 mile 
radius of target wells have ShO\\l1 anything from a 21 ' decline since registration to a 34' rise. 
The rise is attributed to a watershed danl that lies within ~ mile of the welL pointing out the 
value of groundv.ater reCharge in the area. -
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Wellhead Protection Activities 

Groundwater Coo't 
Throughout the district, the levels are 
approximately 4 feet below the 1974 
lcvels. It shouJd be noted that the 
a .... erage saturated thickness of watcr 
bearing material throughout the 
LBNRD is about 100 feet. New 
irrigation wells drilled in the district 
in 2002 were 108. 

This chart reflects the long term 
tn.'"tlds in static water levels in the 
Little Blue NRD. Note that in 1974 
only 84 wells were monitored across 
the district . 

The Little Blue NRD has been very active working with 20 communities on wellhead 
protection activities. Our focus is primarily on providing guidance, conducting contaminant 
source inventories, mapping and planning for the future. Some communities have included 
implementation ofBMPs, and the NRD has assisted by establishing regulatory areas in some 
rural agricultural lands to provide a layer of protection outside the community's jurisdiction. 

Water Quality Work 
The district has had a very 
active water well sampling 
program over the past 10 
years. During 2002, 410 
wells were sampled for 
nitrates with the major 
focus on the western third 
of the district and manage­
ment sub-districts where 
past problems have been 
noted. The map at right 
shows the distribution of 
sample sites. those areas 
where nitrates have been 
a particular problem, and 
the boundaries of special 
management areas 
established by the district. 

Nitrate Sampling Summer 20~~._ 
_ .... _p .... ZOOl 

• '.1 o ,-, 
.7·tcI 

• 10.11 
• '1 · 211 
• •• ZI 

In accordance with the district's groundwater management plan, the district's emphasis is placed 
on educational activities and monitoring. However, aggressive management activities are 
implemented when groundwater contaminant levels reach 70010 of their MeL. Higher level 
management activities include: operator training, reporting ofag-Iand practices, and 
implementation of best management practices. Four areas of the district, comprising 100,800 
acres, are now in some level of advanced management. 
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