Conservation Innovation Grants
Adoption of a Rapid, Direct Measure Device to Measure
Specific Discharge from Earthen-Lined Waste Storage Ponds

Prepared for:

USDA-NRCS

Agreement No.: NRCS 68-3A75-6-135
NTH Project No. 74-080272-00
February 15,2010

_-NTH-C _nsultants, Ltd
608 5 Washmgton Avenue
: Lansmg, MI 48933




608 S. Washington Avenue
R NTH Consultants, Lid. P inglon

?@ Infrastructure Engineering 517.:484.6900
and Environmental Services 517.485.8323 Fax

Mr. William Reck, P.E. ' February 15, 2010
USDA-NRCS NRCS 68-3A75-6-135

East National Technology Suppoit Center NTH Proj. No. 74-080272-00
200 E. Northwood Street, Suite 410

Greensboro, NC 27401

RE: Grant Agreement NRCS 68-3A75-6-135
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Pear Mr. Reck:

The following is the final report for Grant Agreement (NRCS 68-3A75-6- 135) executed on Aptil
7, 2009 for the Rapid Direct Measure Seepage Meter (the seepage meter}. As you know we had
mixed success on this project; although we did not obiain reproducible restlts, we identified a
number of items that would improve the device for future application.

We ultimately believe the seepage meter represents a good alternative to the current method (i.e.,
laboratory testing of discreet samples) for estimating the infiltration rate of animal waste storage
facilities in the state of | thhlgan However, without making our recommended proposed
improvements and performing the labmatory testing we do not believe the current data
demonstrates that the seepage meter is robust enough to be accepted on a generic level as a means
for replacing Michigan’s current method for testing pond infiltration rates. Additional time and
project funding is needed to best cvaluate the seepage meter. At a minimum twenty four months
aré needed to riake design improvements, perforni the necessaty laboratory tests, and conduct
field testing. We estimate the additional work proposed in the attached report tepiesents
approximately $34,000 in additional labor and expenses.

We continue to appreciate the USDA-NRCS® understanding, patience, and witlingness to help the
projéct succeéd. We would véry much appreciate the opportunity to discuss options of keeping
the project moving. Please contact either Tim at 616-262-6513 or Rick at 248-324-5265 50 we

may discuss this furtirer.
Sincerely,

NTH Consultants, Ltd,

Richard L. Burns
St. Vice Presideit

Project Enginieer

ee:  Steve Davis, USDA-NRCS
Larry Haywood, Sand Creek Dairy
Del Boticher, SWET
Gregoiio Cruz, USDA-NRCS
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CONSERVATION INNOVATION GRANTS
FINAL REPORT

Grantee Name: NTH Consultants, Lid,

Project Title: Adoption of a Rapid, Direct Measure Device to Measure Specific Discharge from
Earthen-Lined Waste Storage Ponds

Agreement Number: NRCS 68-3A75-6-135

Project Director: Richard L. Burns, Sr. Vice President

Contact Information: 41780 Six Mile Road Phone Number: 248-324-5265
Northville, M1 48168-3459 E-Mail: rburns@nthconsultanis.com

Period Covered by Report: January 1, 2010 ~ February 9, 2010

Project End Date: February 9, 2010

1.0 SUMMARY OF WORK PERFORMED DURING THE PROJECT PERIOD

The following provides dates and general descriptions of project milestones.

April 9, 2007 - The project was initiated with the execution of the signed agreement between the USDA-

NRCS and NTH Consultants, Ltd. (NTH).

October 10, 2007 - Notification of key personnel change. The original person identified as the individual
who would assist in managing, monitoring, and evaluating the project left NTH. This change resulted in a

delay in the project schedule and a general change with respect to the timing of tasks in the original project

scope.

October 25, 2007 - Execution of Memo of Understanding (MOU) between NTH and Sand Creek Dairy.




January 2008 - Development of Seepage Meter shop drawings for fabrication. Dr. Del Bottcher of Soil &

Water Engineering Technology (SWET) provided drawings to reference for fabrication. These drawings are
included in Appendix A as Plates 1A to 8A. Thomas Fabrication, Inc. from of Mason, Michigan provided shop

drawings. These drawings are included in Appendix A as Plates 1B to 4B,

June 2008 - Device Fabrication - The seepage meter was fabricated by Thomas Fabrication, inc. in Mason,

Michigan.

August 7-8, 2008 - Initial Test - The seepage meter was tested on the "Top Water Pit” at Sand Creek Dairy in
Hastings, Michigan. A site map showing the approximate location of the structure, the location of the test,

the pond inlet structure, and where bank recharge was observed {discussed in more detail below) is included

in Appendix B.

Background

In June 2007, NTH performed an Evaluation of Existing Components for the animal waste manage-
ment system at Sand Creek Dairy. The evaluation was conducted in accordance with the Michigan
Agriculture Environmental Assurance Program (MAEAP), CNMP Answers to Freguently Asked Ques-
tions (FAQ}, dated January 11, 2007. We concluded a minimum of three samples from the structure’s
liner were required to demonstrate equivalency with current USDA-NRCS Michigan finer standards.
However, as an alternative and the primary purpose of this study we proposed using the seepage

meter to demonstrate equivalency to specific discharge requirements.

Cverview
The individuals present for the test included Mr. Bill Reck of USDA-NRCS; Dr. Del Bottcher of SWET,

and Mr. Tim Krause and Ms. Paula Steiner of NTH Consultants, Ltd. (NTH). Sand Creek Dairy person-
nel {the Haywoods) were on site and assisted by stopping flow into the pond, turning off mechanical
devices {aerators), and fabricated a valve handle extensions for the seepage meter. The afternoon

was spent insuring that all of the materials needed to run the test were available. Three tests were

run that evening.
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Procedure

The device was setup and tests were run in accordance with the procedures described in the “Instal-
lation, Calibration, and Measurement Procedures for Pond Leakage Apparatus” by SWET, The device
was calibrated and three tests were run. The tests consisted of two short runs at the beginning and
end of the testing procedure with one longer run in between. The field data sheets, photographs,

weather information, and calculation sheets are attached for reference in Appendix C.

Cafibration
The calibration included adding increments of 25 milliliters of water and recording the measured

change in reading on the staff gauge. A calibration factor of 0.00077 centimeters per inch (cm/in)
was measured. Note the procedures recommend a calibration factor of 0.00055 to 0.00065 cm/in.

The following are the estimated gross increase/loss rates resuiting from each respective test.

Run #1 - Evening (Duration 98 minutes)

A gross increase of 1.65X10° cm/s was measured during this run.

Run #2 - Overnight {Duration 453 minutes)

A gross loss of 2.69X10° cm/s was measured during this run.

Run #3 - Morning (Duration 71 minutes)

A gross loss of 1.28X10° cm/s was measured during this run.

September 25, 2008 - A letter explaining unanticipated labor and expenses associated with the preparation
of the first test was sent to Conservation Innovation Grants (CIG) coordinator in Washington, D.C. The letter

inquired about potential avenues of additional funding. We were informed that no more funding was avail-

able at that time.

January 23, 2009 - A"No-Cost Extension of Time" letter was sent to the federal office. The request extended

the current contract until February 9, 2010,




2.0 SIGNIFICANT RESULTS, ACCOMPLISHMENTS, AND LESSONS LEARNED

In every run associated with the initial test, the last step (Step 10) which is opening the middle valve (Valve 1)
resulted in the measured fevef dropping. Itis our understanding that in ideal conditions the device should
not respond in this manner. When the middle valve is opened to allow the pans to equalize, it is expected
that the measurement pan will rise or stay the same. That is, the evaporation pan is subjected ONLY to
evaporation while procedures on the other pan measure the water drop in the pond which is a function of

seepage AND evaporation.

Given the unexpected phenomena in Step 10, we do not believe the evaporation measurement to be accu-
rate. Therefore, we do not believe the calculated Pond Leakage and Evaporation Rates to be accurate and the

best we can estimate from these test runs is the Gross Increase or Loss occurring over the period of the test.

The following list describes challenges that were observed during the test runs that may have affected the
accuracy of the measurements. These can be categorized as challenges pertaining to the seepage meter

or testing methodology and challenges pertaining to the site. They are listed in relative order of perceived

importance.

Eguipment or Methodology Specific Improvements

¢ The test was performed with equipment that had not been tested in a controlled environment. This
may have lead to the calibration factor being higher than recommended and errors in measuring the
evaporation. It is possible that one of the valves did not close completely or provide a complete seal.
These suspected problems could be more readily identified and addressed in a more controlled set-
ting (i.e., a laboratory).

®  During fhe initial test, dew was accumulating on most exposed surfaces and insects were landing on
the seepage meter. The additional weight on the device float plate resulted in readings/measure-
ments indicating that the water level was dropping much faster than it actually was. A portable flood
light was used to heat the surface and reduce the dew accumulation on the float plate. However
not all of the dew/insects could be removed and it is unknown how much this condition affected

the measurements. Hourly weather data, including dew point temperature and relative humidity, is

included in Appendix C.
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¢ Analuminum plate was installed at the pond inlet to stop flow into the pond. The inlet was observed

and there did not appear to be flow into the pond. However, it is possible that a small amount of

flow was still entering the storage structure, A more reliable and repeatable means of stopping flow

into structures would help eliminate this as a possible recharge source.

Site Specific Observations
¢ After the test, we observed a seep or bank recharge near the southwest corner of the pond approxi-

mately 3 feet above the water level. Its location is marked on the Figure in Appendix B.

° Gas Accumulation (Bubbles) - During the evening a layer of bubbles was observed over the entire
surface of the pond. The bubbles seemed to disperse when exposed to sunlight. Entrained bubbles
or gas within the waste storage structure may have artificially increased its volume. The following
factors may have contributed to an increase in otherwise natural gas production.

o Specialty microbes were periodically being added to the waste storage structure as part of
the farm’s operational procedures.
o There are two submerged aerators that were turned off the afternoon before the test.

¢ The test was conducted on a waste storage facility in which the subsurface and liner specifications

were not documented. Although using this device to verify specific discharge from similar facilities is

the uftimate intent of the seepage meter, it is not ideal conditions for attempting to demonstrate the

functionality of the device.

3.0 RECOMMENDATIONS

The act of running the test(s) helped identified the need for the following improvements.

Equipment Specific Improvements

Dew/Insect Protection Systemn

The seepage meter’s mirror and float system are so sensitive that one theory for unreliable readings is
that the accumulation of dew and insects may have affected the measurement. Through discussions
with our USDA-NRCS technical contact, Mr. Bili Reck, and sub-consultant, Dr. Del Bottcher of SWET,

we determined a dew/insect protection system was needed. We discussed fabricating a tent-like




dew/insect guard that could be installed over the measurement pan to protect the float plate from

insects and dew accumulation during the test. A pocket or port would need to be located over the

mirror area so readings could be taken. Attached in Appendix A as Plate 8A is a conceptual rendering

of the dew/insect guard provided by SWET.

Pond Inlet Sealing System

Ensuring water is not entering the pond via typical transfer paths (i.e,, piping) is essential to the accu-
racy of the test. Therefore, it would make sense that sealing the pipe should be the responsibility of
those conducting the test and the owner and operator of the system being tested. We propose hav-
ing various-sized pipe plugs to accompany the seepage meter in an attempt to have enough plugs to
install at the injet and outlet of the pipe feeding the pond being tested. We are considering inflatable

pressure plugs which come in a range of sizes and pressure ratings. The plugs are durability and there

are various size ranges.

Bases for the Support Legs

Currently the legs of the seepage meter get hammered into clay and do not need a base, However,

to run the seepage meter on liner types other than clay, bases for the legs are needed.

Laboratory Testing
Through discussions with the USDA-NRCS and SWET, we also determined an In-lab calibration and a leak

check and verification of the evaporation pan is needed. In retrospect this should have been performed prior

to the first field test. These tests could be performed at NTH's Livonia, Michigan laboratory in a controlled

environment.

During the calibration a leak check and verification that the evaporation pan is working should be per-
formed. This can be accomplished by running a closed-system test for at least 200 minutes, The closed-
system test should be run after the calibration. The evaporation pan should drop {(because of evaporation)
and the measurement side should not because it is not subject to evaporation or seepage. This test could
validate that leaks are not occurring and the evaporation measurement is reliable. If successful, one could

infer that the errors observed in the initial test were due to field conditions.




More Controlied Testing Environments

Ideally the seepage meter should be demonstrated in a laboratory setting and then field tested at locations
were the subsurface conditions and liner specifications are known, which was not the case in our first trials.

Accordingly we recommend the following tests.

Laboratory Test
The seepage meter could be tested in NTH’s Livonia laboratory. After the laboratory testing dis-

cussed above Is complete, an actual test in a pool should be performed. To simulate seepage, during
the test we recommend removing a known amount of water from the pool. If the seepage meteris

operating correctly the measurements should confirm the volume of water removed.

Field Testing Locations

The seepage meter should be fested on animal waste storage facilities where subsurface and liner
speciﬁtations are known. In past reports we recommended the following locations:
e Thelen Dairy Farm - An earthen-lined structure where sampling and laboratory testing dem-
onstrated that the clay was exceeding USDA-NRCS specifications;
e Clover Family Farms - A clay lined structure previously constructed under an EQIP contract;
and
¢ Masselink Dairy — A plain concrete-lined structure or a clay-lined structure previously con-

structed under an EQIP contract.

4.0 ADDITIONAL FUNDINGREQUIRED

Preparation for the first test and project management (i.e., reporting) ultimately exhausted the financial
resources of the project. Plus our project managers have contributed countless more unpald hours in an
attempt to keep the project moving. Given the state of the economy and business, we (NTH) were unable to

self-fund this project in the past year, Subsequently, the tasks 1o be performed in 2009 were not completed.

The following describes the scope of work for each of the recommended tasks and assigns an estimated

fee for the labor and expenses anticipated. To save time, we did not break down the fees on a fee-match




basis nor was our previously agreed upon multiplier (3.0144) assigned to labor. Instead it is our intention to

discuss the project with the USDA-NRCS and agree upon a direction to proceed prior to discussing a means
for funding, if approved. The proposed schedule for completing these tasks is included in the table below.

Attached in Appendix D is a draft Work Plan in spreadsheet format that surmmarizes the labor and expenses

anticipated for each task.

Dew/insect Protection System
We plan to discuss the dew/insect guard with Dr. Del Bottcher and Mr. Bill Reck. We estimate that these

discussions will take approximately 2 hours per person involved. We will share concepts and prototypes. We

have an estimate from a specialty shop in Southfield, Michigan for the manufacture the guard.

Manufacture of Device Leg Bases

We will have the bases fabricate for the ~1.5 inch diameter steel pipe/legs. Each base will consist of a steel
plate approximately 2 feet X 2 feet or larger with a pipe in the middle that will be the receiving end for the 1.5
inch diameter pipe/leg. The leg and base will have a locking mechanism to secure them to the devive, We
will also consider a swivel/u-joint where the tube connects to the plate to better match the legs to slightly ir-

reqular subgrade / pond bottoms. We have a quote from a manufacture in Alpena, Michigan to manufacture

the bases,

Pond Inlet Sealing Systems
We will purchase various sized temporary pipe plugging equipment (i.e,, pipe plugs). We will purchase them

on an as-needed basis as we perform the tests at the different farms.

Laboratory Testing
Ideally the laboratory testing should take approximately one day. However, we have included a contingency

to repeat testing if necessary. Therefore, we have budgeted for two people with two days of labor to conduct

the tests.




More Conirolled Testing Environments

Laboratory Test

We estimate that two people can complete this test in one day.

Field Testing L ocations

Each field test will require two trips to the site; one in the afternoon/evening to set up and begin the test
and another in the morning to take the final reading and collect equipment. We estimate that each test will
require labor from two people at approximately 12 hours each. Finally each test will require expenses (e.g.,

generator rental fees) plus mileage.

Data Analysis and Evaluation
After each test we will prepare the data so it can be reported. We will evaluate the data in an attempt to

determine if the results are reliable. If we conclude the results are faulty we will attempt to determine the

reason and will also attempt to correct issues prior to the next test.

Project Management and Reporting
We estimate that the project will require 1.5 hours per month to review invoicing and discussions with ap-

propriate personnel. We also estimate that reporting will require 2 hours each quarter for financial reporting
only and 5 hours semi-annually for financial and semi-annual reporting. Finally we estimate that the final

report will require 12 additional hours for preparation,

5.0 GRANT AGREEMENT REPORTING REQUIREMENTS

Financial Status Report {Section Viil.2)

A SF-269 is included in Appendix E. As no funding is being requested, we did not complete a SF-270 form.
Also included in Appendix E is a detailed analysis of labor and expenses. To date our total project outlays are
approximately $24,400 including $17,000 in fabor, $6,000 in expenses, and $1,350 of an in kind contribution

from SWET for the seepage meter design drawings.




Project Goals vs. Accomplishments (Section IX.2)

Actual Accomplishments Compared to Project Goals

BENCHMARKS  PROJECT GOALS  ACTUAL/REVISED
Project Initiation APR 2007 APR 2007
o s - MOVED MOVED
Soil and Water Engineering Technology (SWET) Visit (AUG 2008) (AUG 2008)
Development of Shop Drawings JAN 2008 JAN 2008

Device Bid FEB-APR 2008 FEB-APR 2008
Device Fabrication MAY-JUN 2008 MAY-IUN 2008
Initial Test / SWET Visit JUN 2008 AUG 2008
Laboratory Testing DEC 2008 NA
“Dew Guard” Fabrication MAY 2009 NA
in-field Testing JUN-AUG 2009 NA

Evaluation / Reporting

SEPT-DEC 2009

JAN-FEB 2010

Example of Extended Timeline

BENCHMARKS

DATE®

Fabrication of Leg Bases

JAN-APR 2010

Manufacture Dew/Bug Guard

JAN-MAY 2010

Laboratory Testing

JAN-APR 2010

Laboratory Test

MAY 2010

Field Tests

JUN-AUG 2010

Evaluation / Reporting

SEPT-DEC 2010

* The actual project start date will depend on the contract execution date, Approximately 5 months are needed to
perform the laboratory testing and prepare the instrument for field tests. Field testing should occur during
the months of May through September. If this window is missed additional time will be needed to complete the

project.
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, INITIAL TEST SITE MAP -
SAND CREEK DAIRY
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Pond Leakage Measurements
Run #1 — Sand Creek Dalry

Date_8/7/08

Person Responsible (Print) _Tim Krause / Paula Steiner

Are Pumps OFF? YES
Record level of any existing stage gages in pond: Not Present — Pond Approximately Y full

Step # Action Jtem

Open all valves, to equilibrate’
Close ali values (tight)

Wait allotted fime

Reading prior o valve opening”
Open Valve 2 (lefi valve)
Reading after stable’
Close Valve 2 (left valve) *
Reading after stable

Wwlool-r v on| oo fro =

10 Final Reading’ 23:
T'Use mirror and staff gage to determine when stable.
close valves at middle value or average of oscillations. Note range of oscillations.

2 This reading is only needed if the amount of evaporation is wanted. If used set crosshairs
near the top of staff gage to allow for maximum downward movement. NOTE THIS STEP
NOT NEEDED FOR POND LEAKAGE DETERMINATION AND WILL LENGTH
MEASUREMENT TIME.

3 If step 4 is used, be ready to quickly close valve 2 during step 5 if crosshairs start to drop
below staff gage, if this happen you will have to reset the optics again to top of staff gage and
reopen value 2, Once stable, take reading and add all Arop measurements together. If
oscillating, track oscillations and close valve at middle value or average of oscillations. Note
range of oscillations. If evaporation rate is not desired, i.e. skipping step 4, then simply let
system equilibrate while adjusting mirror optical alignment so the crosshairs will start as low
as possible on the staff gage to maximize range of seepage readings.

4 Close valve 2 immediately after reading, then take the next reading which should be a stable
version of the previous reading since all valves are closed. Note, when closing valves when
there are oscillations requires trying to close the valve exactly or as close as possible to the

average of the oscillations.
5 Watch out for overshoot, i.e. reading may go past final reading a little, so wait till stable.




Pond Leakage Rate (cm/sec)

it

2%{Step 10 ~ Step8} * Calibration Factor
[Difference of Time (min) @ Step 6 — Step 2] * 60 sec/min

= 299107 cm/sec

Rvaporation (cm/sec)

= [(Step 4 — Step 6) - 2*(Step 10— Step8 }] * Calibration Factor
[Difference of Time (min) @ Step 6 — Step 2] * 60 sec/min

= 1.34X10° cm/sec

Gross Increase/Loss {cm/see)

I

[(Step 4 — Step 6) * Calibration Factor
[Difference of Time (min) @ Step 6 — Step 2} * 60 sec/min

|

-1.65X10° cm/sec (increase)

NOTE: Values given where Step # is indicated are in inches,
Also, the calibrator Factor should be equal to about 0.0006 cm/in




Pond Leakage Measurements
Rug #2 — Sand Creek Dairy

Person Responsible (Print) _Tim Krause/ Paula Steiner  Date _8/7-8/08

Are Purps OFF? YES
Record level of any existing stage gages in pond: Not Present — Pond Approximately 14 fall

Time | Staff Gage Reading

Step # Action Item

1 Open all valves, to equilibrate’
2 Close all values (tight)

3 Wait allotted time

4 Reading prior to valve opening”
5 Open Valve 2 (left valve)
6

7

8

Reading after stable’
Close Valve 2 {left vaive)*
Reading after stable
g Open Valve 1 (middle valve)
10 Final Reading’
"'Use mirror and staff gage to determine when stab
close valves at middle value or average of oscillations. Note range of oscillations.
2 This reading is only needed if the amount of evaporation is wanted. If used set crosshairs
near the top of staff gage to allow for maximum downward movement. NOTE THIS STEP
NOT NEEDED FOR POND LEAKAGE DETERMINATION AND WILL LENGTH
MEASUREMENT TIME.
* I step 4 is vsed, be ready to quickly close valve 2 during step 5 if crosshairs start to drop
below staff gage, if this happen you will have to reset the optics again to top of staff gage and
reopen value 2, Once stable, take reading and add all drop measurements together. if

oscillating, track oscillations and close valve at middle value or average of oscillations. Note

range of oscillations. If evaporation rate is not desired, i.¢. skipping step 4, then simply let
system equilibrate while adjusting mirror optical alignment so the crosshairs will start as low

as possible on the staff gage to maximize range of seepage readings.
* Close valve 2 immediately after reading, then take the next reading which should be & stable

version of the previous reading since all valves are closed. Note, when closing valves when
there are oscillations requires trying to close the valve exactly or as close a3 possible to the

average of the oscillations.
S Watch out for overshoot, i.e, reading may go past final reading a little, so wait till stable.




Pond Leakage Rate {cm/sec)

i

2*(Step 10 — Step 8) * Calibration Factor
[Difference of Time (min} @ Step 6 — Step 2] * 60 sec/min

il

-0.65X107 cm/sec

Evaporation {cny/sec)

[(Step 4 — Step 6) - 2*(Step 10~ Step8 }] * Calibration Factor
[Difference of Time (min) @ Step 6 - Step 2] * 60 sec/min

= 3.66X10° cm/sec

Gross Gain/Loss {cm/sec)

[(Step 4 — Step 6) * Calibration Factor
[Difference of Time (rain) @ Step 6 — Step 2] * 60 sec/min

= 2.69x10% __cmisec (loss)

NOTE: Values given where Step # is indicated are in inches.
Also, the calibrator Factor should be equal to about 0.0006 cm/in




Pond Leakage Measurements
Run #3 — Sand Creek Dalry

Person Responsible (Print) _Tim Krause / Paula Steiner  Date _8/8/08

Are Pumps OFF? YES
Record level of any existing stage gages in pond: Not Present — Pond Approximately 3% full

. Time Staff Gage Reading
Step # Action Item Military) | ,,_g?ﬁf inches)
1 Open all valves, to equilibrate’ e
2 Close all values (tight)
3 Wait allotted time
4 Reading priot to valve opening
5 Open Vaive 2 (lefi valve)
6 Reading after stable’
7 Close Valve 2 (left valve)
8 Reading after stable
9 Open Valve 1 {middle valve) _ Staaes
10 Final Reading’ 08:16 5,86 70.32
le. If oscillating, track oscillations and

T'Use mirror and staff gage to determine when stab
close valves at middle value or average of oscillations. Note range of oscillations,

2 This reading is only needed if the amount of evaporation is wanted. If used set crosshairs
near the top of staff gage to allow for maximum downward movement. NQOTE THIS STEP
NOT NEEDED FOR POND LEAKAGE DETERMINATION AND WILL LENGTH
MEASUREMENT TIME.

3 If step 4 is used, be ready to quickly close valve 2 during step 5 if crosshairs start to drop
below staff gage, if this happen you will have to reset the optics again to top of staff gage and
reopen value 2. Once stable, take reading and add all drop measurements together, If
oscillating, track oscillations and close valve at middle value or average of osciliations. Note
range of oscillations. If evaporation rate is not desired, i.e. skipping step 4, then simply let
system equilibrate while adjusting mitror optical alignment so the crosshairs will start as low
as possible on the staff gage to maximize range of seepage readings.

¢ Close valve 2 immediately after reading, then take the next reading which should be a stable
version of the previous reading since all valves are closed. Note, when closing valves when
there are oscillations requires trying to close the valve exactiy or as close as possible to the

average of the oscillations.
5 Watch out for overshoot, i.e. reading may go past final reading a little, so wait till stable.




Pong Leakage Rate (cm/sec)

i

2%(Sten 10 -~ Sten8) * Calibration Faclor
[Difference of Time (min) @ Step 6 — Step 2] * 60 sec/min

i

-8.24x107 cin/sec

Evaporation {cm/sec)

]

[(Step 4 ~Step 6} - 2%(Step 10 = Step® 11 * Calibration Factor
[Difference of Time (min) @ Step 6 — Step 2] * 60 sec/min

= 2,10X10° cm/sec

Gross Gain/Loss (cm/sec)

= [(Step 4 - Step 6} * Calibration Factor
[Difference of Time (min) @ Step 6 — Step 2] % 80 sec/min

= 1.28X10°¢ cm/sec {loss)

NOTE: Values given where Step # is indicated are in inches. :
Also, the calibrator Factor should be equal to about 0.0006 cm/in




Warksheet for Calibration
For Pond Leadage Apparatus

Persan Responsibfe; ;,DQJ ;’[:}h:.";ﬂi---.:b'i’- Date/Time: _](/ /0 g\
Distance from Mirror to Staff Gage = 50 feet
{7 Water Water Depth Staff Gage Convert | Dift»
| Added Change Reading to | between
(M)  {em) (feet) {inches)| (inches) | Readings
0 0.0000 & 42 . o -
25 0.0015 ) .24 1 /20
50 0.0030 Sl 2.56 1 /.72
75 0.0045 o, GE S220 1 a6
100 0.0080 gg’tgg“ - /2.60 | 2,40
125 0.0075 EN ' [V RTE
Average =) /[ 2d¢ L

* Curreni Reading {inches} minus previous Reading {inches)

.f

Staff Gage
Calibration Factor = 0.00150 cm 1? [Average Value of Diff. {in inches)]
000727 7 .
Inserl Answer = oo 244, crofin which is cm of water depth change for 1 in on staff

NOTE that if calibralion factor is not between 0.00055 and 0.00065 cm/in, then there is a setup problem,
If not within range, — et
Check distance frem mirror to siaff, should be 501,
Check mirror mounis and that focum edges are in perfect alignment

Check if fioat is rubbing on pan walls.
Be sure values 2 and 3 fo the pond are closed and value 1 betwesn pans is open

1
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History :

Time
(EDT):

Weather Undergro{ voed

Dew
Temp.: Point:

Sea Level
Humidity: Pressure:

Wind Wind

Visibility: Dir:

Spesad:

Gust
Speed:

Page 1l of 1

Precip: Events: Conditions:

12:53
AM

AM

253,

AW

AM

AM

553 .

AM

AM

753

i

S
AM

953
AM

11:53 .

M
12:63
PM

158 -8 19F 57.9°F

PM

253

PMm

353

M

458 .

PM

558 22 0°F 52.0°F 4

PM
6:53

.7 53..._..

PM

853 _

PM .

PM

1053

PM

1153
PM

83.0 °F 83.0°F

83.0°F 62,1 °F

62.1°F 60.1 °F

62.1°F 88.0°F

82,1 °F 88,0 °F

63.0 °F 601 °F

63.0°F 59.0°F

64.9°F 60.1°F

70.0°F 61.0°F

73.8 °F 57.9 °F

75.8°F 57.0°F

73.8°F B7.9°F

781 °F 87.8°F

79.0°F 54.0°F 4

75.89°F 54.0°F

73.8°F 54.0 °F

71.1°F 54.0°F

69.1 °F 55.0 °F

66.9 °F b55.0 °F

86.0 °F 58.0°F

97%

90%

68.0°F 61.0°F

77.0°F 559 °F

50%

100%
93% 29.91in
29.90 m"‘
90% )
50% o 29.82 in
o

™ -

78%

28.94in

73%

57% 28.95in

52%

857%

50%
-
29.91in
42%

42% 28.91in

46%

50%

85%

61% 28.96 in

86%

68%

29.921n

2892 in
29.91In
29.93in
29.94in
298.95 in
28.941in
29.93in
29,92 in
28.91In
298¢ in
29.92in
20.93in
28.05 in
28,87 in

28.97in

10.0 miles Calm Calm

M/A

N/A

10.0 milas WNW 3.5 mph N/A

Clear
Clear

Clear

9.0 miles WSW 6.9 mph

9.0 miles WSW 3.5 mph

9.0 miles West 58 mph

10.0 miles NW

9.0 miles NW

10.0 miles NNW 8.1 mph

10.0 milas NNW

10.0 miles WNW

10.0 miles North

10.0 miles NW

10.0 miles NW

10.0 miles West

10.0 miles NNW

10.0 miles NW

10.0 miles NNW

10.0 miles NNW

10.0 miles NNW

10.0 miles Norh

10.0 miles NW

10.0 miles NNW

dﬁmph

35mph

92mph

15.0 mph

13.8 mph
15.0 raph .
12,7 mph'"
18.4 mph h
13.8 mph.
v 1rampn 21

azmph

92mph

8.1mph -

$.9 mph

15.0 mph -20 7 mph
.,,19 -
- mph,. e e e
24.2 mph ”
25.3 mph”

242 mph

21,9 mph

N/A

NA

N7A

N/A

N/A

N/A

/A

N/A

/A
VA
N/A

N/A

N/A

N/A

http:/f’www.wunderground.comv/history/airport/KGRR/2008/8/7/DailyHistory. html

S U CIOUdS PR
N/A o Cloudy
10.6 miles WNW 3.5 mph N/A

5.8 mph N/A

6.01in

N/A

N/A

N/A

Clear

Clear

8.0mies Woast 4.6 mph Scattered

Ciouds
Suaue, ed

Partly

Scattered
Clouds

" Partly
Cloudy

Scaﬂered‘mm
Clouds ‘

Mostly

) Cloudy o

Mostly
Cloudy

Scaﬁereci o

Clouds

Parﬂy

VSloudy

Mostly
Ctoudy.

Mostly

7 Cloudy

Scah:ered- -
Clouds

Scattered“mh
Clouds

' Scaﬁered“m
Clouds

Partly

C!oudy

Partly

Cloudy

Clear

Clear

2/8/2010




History : Weather Undergr¢. J

Hourly Observations

Time Dew
(EDT): Temp.: Point:

Humidity:

Sea Level
Pregsure:

Visibility: \g‘;;nd g’gggd

Gust
Speed:

Page ! of 1

Precin: Events: Conditions:

12:63
AM

453 .
AW 30°F 85.0°F

253
AM

AM

453
AM

AM

6: 53
AM

A? =
AM

.8 o
AM

9 53
ARt

40:53
AM

1153 .
AM

12:53 .
M
1:53
PM

P
PM

5 53.._,..
PM

483
PM

P
PM

6:53 -
P

.7 53......
PM

853 -
PM

.953
_PM

64.0°F 55.0 °F

61.0°F 54.06°F

60.1 °F 54.0 °F

61.0 °F 54.0 °F

77.0°F 58.0°F

73.0°F B54.0°F

1058 .. -, )
P G6.0°F 83.1°F

Pm

hitp:/Awww.wunderground.com/history/airport/K GRR/2008/8/8/DailyHistory. html?req_city...

60.1 °F 54.0 °F

58.0°F 53.1 °F

66.0°F 559°Fm
68.0°F 5?9°F“
7i1°F 559°F_-
73.0 °F 559°F”
73.9°F 531°F7
77.0°F 52{J°Fh

79.0°F 511°F 3
78.1°F 82.0°F 4
75.0°F 550 °F

711 °F 82.0°F

68.0°F 53.1°F

1153 s gor 531 °F

73%

80%

81%

70%

58%
59%

53%

42%

38%

40%

78%

80%

57.9°F 53.1°F 84%

47%

50%

51%

75%

78%

48%

78.1°F 52,0°F 40%

51%

59%

83%

65%

28,87 in
28.97 in
29.87 in
29.88 in

306G in

30.02 in

30.03in
30.03in

30.01 in

29.98in

29.97 in

29.96 in

28.95 in

29.95 in

29.94 in

20.95 in

29,99 in 10.0 miles NW

10.0 miles NW
30.03in

30.04in

10.0 miles NW

10.0 miles NW

10.0 miles North 6.2 mph

N/A

N/A

10.0 miles North 10.4 mph

10.0 miles NNW 58mph

20,97 in 10.0 mifes NNW 6.9 mph

10.0 miles NW

58mph

5.8 mph

10.0 miles NW

10.0 miles North 9.2 mph

10.0 miles North 8.2 mph

10.0 milas NW &9 mph

10.0 miles NNW 8.1 mph

28.99 in 10.0 miles North 8.1 mph

10.0 miles NW

8.1 mph

0.8 m!!es West 13.8 mph

10.0 mifes WNW 12, 7mph
10.0 miles WNW 8.2 mph
28.95 in 10.0 miles WNW 9.2 mph

2985 in 10.0 miles WSW 3.5 mph

6.9 mph

58mph

161 mph N/A

10.4 mph
- N/A

115 mph
- N/A

28.86 in 10.0 miles WNW 150 mph

oz
(I

10.0 mlies NNW 115 mph - NIA

19.6 rnph MN/A

- NfA

18.4 mph N/A

- N7A

- N/A

- N/A

- N/A

10.0 miles WNW 4.8 mph - N/A

- N/A

N/A

Clouds

Clear

Clear

Clear
Clear
Clar

Clear

Ciaar
Clear

Clear

. Part!y
C!oudy

Parlly

7 Cloudy

Scattered
Clouds

Scatte:ed‘ B
Clouds

Scatterecim

Clouds

Scattered-ﬂm

Scaﬁerec-fh
Clouds

Sca‘rte redA o
Clouds

) Seatteredq o
- leuds

Scéﬂered‘m

. Clouds

Scaﬁered

Clouds

Scaﬁerec'i-m“
Clouds

. Scaﬁeredw
quuds

Partly

Gioudy

Partly

. Cloudy

2/8/2010
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FINANGIAL STATUS REPORT
{Long Form)
(Faflow instruciions en the back}

1. Fecardl Agancy and Organizaficnal Elemsnt 2. Federal Granl or Qther Idenlifying Number Assigred OMB Approval | Page of
1o Which Ropdrtis Submiled By Federal Agercy No: 114
USDA-NRCS NRCS-68-3A75-6-135 0348-0038 pages
3. Reofpient Organization (Name and complele address, including 2IP code}
NTH Consultants; Lid., 41780 Six Mile Road, Northviile, Mi 46168-3459
4.\Eqnployerldanl§ﬂealim’ Neumber 5. Radp!anmwounmumbaruridanﬁmﬁg Mumber |8. Final Repant’ 7. Basls
38-1880747 | 26942 BYes LINo | EICash DI Acoruat

From: {Month, Day, Year}

8. Furding/Grant Pariod {Sea instriciions)

9. Period Covéred by this Repot

To: {Month, Day, Year) Fm (Month, Day, Yaar}

To: (Menth, Day, Year)

41912007 (2/972010 1#4/2018 2192010
10, Transactions: [ 1 T |
_ Previously Reparted This Feriod Cumulstive
s Tolal cullays 10,639.00 4;?49,q0' 24,388.00
b, Refunds, mb&tas. efc. O.UO 0.00 0.60
¢ Programincome used In accordance with the deducton altamatve 00 0 0.0 G 0.00
d. Netoullays (Line g, foss the sum oflinas b and o] 1 9'639‘.06 4'7 49.00 24,388.00

a aa !l Bys a .. io b

Re:llnl's al ulls.sing ok .
e Third party frekind) cantibutions b 360.00 0.00 1'?50’00
f Cthar Fedaral awards authorized to be used fo malch this awatd 0 o6 0.00 0.00!
g Piogramineome usad in acacwdanca wilh the matehing ar coe! G.UO 0_.00 0.00
sharing allamaliva -
. Altother recipiant outtays not showa on finez o, for 6.289.00 a7 4900 44,038.00
i Tolal recipient share of net oulays {Sum of fnss ¢, £ gand ] ) 7,639.00 12,3884 09

4,748.00

0.00

12,000.00

niiguidated obligations ase for ihe pus

sa8 aal forth In the avard documéanty.

12,000.00
% Teisl unfquidated obligations 3 0.00
I Reciplants share of untqiidatad obigaticns 0.00
m. Feddaral shara of untiquidated obfigaticns 0.00
R, Tedal Federal share (3w of fines J and m) 12,000.00
. Total Federat funds autherized for this funding period 42,000.00
p. Unobligated balance of Federal funds {Ling & ininué line n) 0.00
Program Incoms, consisting of: .
& Dizhuissd program Incoms showm on ings ¢ aadior g ebove
1. Disbursed progam incoma using the eddiion allemalive
5. Undisbursed program income
t.  Tolal program incoma realized (Sum of ¥nesq, r and s} 0.00
a.  Type o Rate (Place "X™in approprisis box)
11, Indirect El Provistonal [ Pradstermingd . B Final [ Fixed
Expense Y ‘e Base d. ~Toisl Amount e. Fadaral Shars
1.56269 0.00 0.60 (.00
12.  Remarks: Allach any explanations desmed m y o Infermalion inquired by Federal sponsoring agency in complianca with
greveming legisiation.
13. Cagtification: # Celﬂfv {o-tha best of iy knovdadgs and bellef that this rapert Is correct and complate and that alf outiays and

Typed or Printed Nama ard Tite Te.aphone {A.rea toda, number and éxtensian) -
Richard L..Bums, Sr. Vice President 248-324-5265

lure of  Cart ng Official Data Report Bubmitled
/? aj ; ,g January 76, 2610

Pravious Edition Uaab!e
NEN 7540-01-012-4205

288-104

Slandard Furm 269 (Rev. 7-97)
Prasciibad by OMB Circulars A-102 and A-110

200.4%8 B.0. 139 {Faca}
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U6 kel i oo b2 800219/ 900T/E/D 296000 g i PO00LIO 00 sew o7 0 AROWIL, "esnesl 298000
£58 oG 040 b= BLOZ/0E/S [00L2IG 296000 4 +l YOQOLLD Q0 ases oz 0 Ao tasnen| 298000
£186 ¥rE0E oot -] 8002 SONCTIS 296000 2| |43 PODHIO 80  avws oe 0 RdowL 'esnen| TEE000
[rarasqh PHI0E 093 -] 800ZRUS B0 Z96000 a L POOOLEQ 00 wpen oz 0 Ao 'esnERy 7965000
BL'EEL FHIOE or'y -] B00Z/Z/S |eo0zey 96000 a i YODOLLG 00 aeen 174 2 Aglougy ‘asnuny 298000
ELG6 o 001 Y BO0TRIS 8008y 298000 4 148 OO0 O e oZ 2 Agoutt] ‘asmesy 286000
Oir'Gee Trioe e o 80DZ/STIY BOOTALY 96000 g 40T Y0000 00 wowe 0% 0 AOWL [0SRy 296000
BO°LS yrIge 090 H BOOZISEIY 900zt 96002 2| dd0Z  $000ILD GO e 0z "D Aylowt) ‘asheny 296000
e0ls ha 4l 050 - S00%iG2y BOOTH L 296000 8 40 POOOLLO 80 spew 74 ' Ao SRRy 286000
e rrlOe 050 -] 200252 8000 L £62100 e | dd0Z  €000LLD 00 wyen e Bligd JAUNG S6LLOD
L2061 rrOE oo -] 8002/5e/y BOGZ/GIY 295000 =] dd0Z  HO0CLIG 00 meaw 114 D AOWL ‘asneny Z9E000
1Z06L Hioe oz o BO0ZTETIY a00ZTy 86000 =] dd0Z  ¥S00LI0 00 weae oz 2 Aow SENRIY 286000
95¢L ri0e g0 d 8ROTISTHY qoenLe ey 4 4l EO00LLE 00 wres (414 sopeyD ‘veliol 156100
6081 O oo o 20025 sO0z/9Le 1Y g dd0Z  S000LL0 Q0  wens 114 sapeyD WBBeD LSELG0
GoBL +ril0E 0¥ -] SD0LSErY BOOTELE 354 a8 dad@Z  €000LLD 00 e oe sapeyD ‘velon LSeLo0
s¥ar g 11> Qco o ao0e/sery BOOTOTE sy | dd0Z  FO00LI0 OO0 wwese 0z "D Ayiouny sty 786000
e Qe 020 ) flelerdird i BO0Z/QT/ er 8  ddiZ  E00GLI0 00 v [0 sayey) ‘uslal LeELog
06 rloe oo o BUIT/STH 80021811 ey < | dd0T  S000LIC 00 wees oe Sspeyd uebod LSEL0n
21776 eLOE oL o BOLE/STY SQ0EZLIZ 154 d Sd0Z  FCO0LLD 0D emes 0z D AROWIL ‘SENR 296000
6081 rIoe or'o 2] 900G SO0ZRHZ 14 ] dd0Z  CO00LLO 00  wres oe sEHRYY 'uBkinn LGEion
[Sivgld YrIOE [s}40] d 800T/ST e AL g 14 8 dd0 F000KLO 00 weas o O Apouy, Stnaiy 296000
5y PL0e o0 b | e erdir g 8OO Ler =] dd0Z €000LEQ Q0  weew oe sapey) 'veiod 188100
e1'ee bid 14 518 N d 2001524 200Zr6T/ 1 ey 8 ddiZ  POG0LL0 00 wews o7 D Agoudr ‘esneny 296000
[8:34 ¥rio'e 050 d BO0Z/STH sMzZe! g 8 dd0Z  £000L10 00  aees e SOPBYD ueBon LEEL00
Lol o] brire oL ] shOZISZY felelird>r a8 £ a dd0Z Y0000 00 awee 0z O AL ‘BENesyY  ZEB000
¥T9 Lo o ] BO0LSZI 800ZRYU) pird:d | dd0Z  £O00LLG 00 ween e RING OUMS CEZTLO0
igog PLOE oo Y BOUZ/GE/ Y 200259181 el g 0 PODOLIQ 00  wwem oz . 2 AROUILL ‘esnen ZHB000
8% o SE'0 b=} 200Z/52y 200TZZI0L LEY g dd0Z  EOO0LLD 00 wewe ot ' BlNEd fQURIS £8ZLH0
so'sk ioe oLo H 8O0T/ELIY LO0TE oL 344 da dadfZ E000LLD 00 ceee g Blned auEais £64 100
609k e 050 o |00ZISZY LD0ZL e 8 dd0Z  PO00H0 G0 eem 07 o3 Aoy, "esness  £96000
e #Hrioe 090 o felelarAl A LO0T/E/0L EP 8 def(  SODOILOD 0D wuaw 0 ejnizd JOURIS €6ZL0D
1998 yHLOE ot'a o BOQTISEN 200F/E/01 ict a dd0Z  PO00LLO 00 saee .62 0 Kjou ) "asnery 208000
) Pril'e oot =1 BNTSTIT Loozhens ey 9 Jddi2  YO00L0 00 e i "D AQiowi] "esnery Zoeni(
0L Pri0E 05 o 00NSLY L00z/0Ve 244 q dd0Z V0000 00 ene o T ARy affonlad gy2L00
L8798 rrlOg oro o BO0T/GL LanzioiL ieF g dd0Z  PO00LL0 00 aee 474 'O AOWLE “eENED 96000
AT PHLOE Lo o BUOT/STH LOUGZIEIY 1> d  dd0Z  PO00LIO 00 seen oz "0 Aqowny "seney 26000
A vrioe a0 b} [00Z/STY LO0Zisiy Ley 8 ddiZ  b000LEe 0D e (4 O Momy tesney  ZGEOH0
o3 411 PrLOE oo'e u 20025y S00TILALL ey < Sd0T  POOOLLD OO0 ews oy o Agjow ) esen| 298000
€90l rrLOE oZ'l ] BO0LIGTT BO0ZIG1E B 8 Sd0T  POOOLLD 00 weew 0z ‘0 Atosulg, ‘asnen  Z9BaN0
1Z°08€ e [1:33 ] so0z/ser Q0TS LEY 8 dd0Z  DODLLO 00 e oz "D Mol ‘esnent  Z9B000
¥5'e¥ e or'n o BOOZ/SLY 90K LG LEV 8 ddDd?  YO00ELO 00 e 2 ‘B e ReMIND §81000
22081 Hioe gt -] BODLIGZ LG0T8 354 <] dd0Z  PO00LLO D0 seee 0Z ©tn AgOWL esnes  Zgs000
S¥'8l ¥rL0'e L] k=] BO0ZAATIY S00ZIRIG et k] dd0Z  PO003 L) 00  wees oz ‘g Auonnt ‘asnen 298000
pA4 PrIe 00 -] BOOCKEY elvlar g e iy 8 dd0Z POCOILD 00 eesm fars "D AoWLL, ‘asneiy 206000
oLz rIoE 0E0 24 8O0TIGTH K0z/8T9 1544 8 dd0Z  YO00LLD 00  wane 114 ' AReWEL ‘asneid 296000
Y59 #rLOE ol'o o B00E/52Y oneziezia %4 B dd0Z  YO0OLLOD 00  wees 0z 'O Aol ‘asney] 296000
Y&oLZ rIGe w'e o BoozISEY lHsAra A ey a dd0Z  FOOOLLE 00 we oz 3 MJIOWL 'SNBIY  THB000
SOreEL e ar o BOOZ/SZHF falec 174 o 2] ey g del0Z  POG0LLO 00 eorn 0z 2 Rnowl), ‘esmeny 296000
5091 e 05 H 800Z/SEir ElvardrAi) 334 g ddiZ  YOD0LLO G0 aens oz O Mo, ‘asmRIy 796000
aaqEy
JO1Op OGRUGBS PHOM « 0 BSOS
) . 030y abedong-BrD - Z1Z0S0pL, * 100f0Id
Junowy Py fpuenty 10 eeg aeq JquNN  pul  yun GBI/ 0Dt ¥seL WYY RN { 90D DAT
ol J FANOM 1 Bey PUd poued Hopousuel ), Whunaog g - Moy [958

BN

safieyn peyaqg weloag
P17 ‘spueynsuoD HIN



Z

WAEEVSIL QL0 : painialeg
59'8) WDE oE'o bt 00%I0L 20021626 S62TL00 2| ZL EO00ML0 00 eee 0e elnid JSURIS £6ZLOD
£LS6 e oo'h | BO0Z/EI0L S0TIELI6 296000 g P YRODLLG 00 eews 0z 2 Ao ‘eshEry 298000
8FzL PrLEE o020 | 8O0T/9TIG H002/9%/6 £62300 | 2L EO0OELD 00  ue 5 BRd \JRUIRIS ETLOD
ELEE yrLOE ob't o 80029218 8002/92/6 296000 a ¥i YOCDLLD 00  pepe 14 0 AQouL 'esney 295400
80°19¢ ri0e ove o 8002/9¢/6 BONZISTIE 296000 g i YOLOLLO 00 o 0z D AlowI ) ‘asresy 798000
9Z'0pL et T o 900Z9ZI6 OIS £621430) =] 2t E000KD 00 wen og Bt IOUNE CATLOD
SU'E0E PrLO'E sS4 E] B00B/OLIG B00Z/ETIS £6Z10Q g 2k CO0OLLY 00 wess oE whRd RIS £6ZL00
306t PPLOE 174 o BOOLOTS BO0TETG 260D 4 ¥E VOUOLLO Q0 meas oz 2 fapow L ‘esnen 296000
6625 PHO'E [5:44) 3 SO0GHE F0LTLE £62100 4 66 £O00LLD 00 asew 66 Bined Joums £52L00
8y FPLOE [aras] o 800ZiSHE 800Z/EHS €670 8 86 COOGHID Q0 e 86 MR WOUBIG £6ZL00
¥Z'8 Prio'e oLp Y snozSLe 00%2L8 £6Z100 a B8  EOD0HID 00  sees 68 eined JOERE ¢EZIN0
o09EP1 LG ove ] oS 8QOZILLIG £82100 8 66  EOO0LLD 00 rew 66 HIRE ISHINS £EZLO0
£5°40F HioE 08'Z 2] BONT/RIE BOOZ/8R £6TL00 ] 253 EO00LLG 00  wwue 66 gihed Buels $6Z100
s oS 05'% | BOOZIB/R 002/ Z96000 a 86  tOUOLLD Q0  weee 66 "0 oWy "esnen Z06000
£L2L8 #PLOE oopE | sogere 20048 £62100 a 66  E000LL0 00  weer &6 BRg JOUIMS  §62L00
SL8ET L e gt = 0089 800248 296000 8 65 POOOLLO 00  yere €6 oy AUIOUE L, "SR ZI9E000
612 #LOE oyo ) 800Z/9/8 80021918 £6Z100 g 66  CODOHMD 00 e 66 BnBd SOUBIS CELLOG
04T PrLOE 05l b 80098 gotem 96000 g 66  ¥I00LI0 00  wers £6 0 Agow), ‘senely  Z8en00
L le P06 080 i S00%NE 8002/5/8 £6Z100 g 65 CO0OLLO 00 e 66 Bine JSUIIS  EAZ1L00
1954y e on's ] 00248 g062/58 296000 g 68 FOOOLLY 00  wewe 66 ‘G Aot "esnant Zee000
£EPZ rrloe oro ] sooas/e el A ] £63100 g 68 S000LID 00  meen 66 Bk JOUSIS €6ZL00
£6'FT PLOE or'o o 00T LB 002/18 £6Z100 g ZL CO00LLD OO  anee og Bined JOUIEKS E£62100
L6 PyLO'E OHE Y 800248 SO0LE/L £62100 8 Zh €000LLD 00  aeen og shtd RUAS €6ZTHO0
85 PTL PLOE 00z -l 20018 SO0TIETIL £62100 g ZL CODOLID 00 yarm s BNed "BUNG EBZIO0
69'8) TrLOE 0EQ o SOOTISEIL 00T/ £6Z100 g F-4 SR -1 v ] AT S J— o ENed JOUIAS  EAZLO0
Wie rrLOE 0g'o o SONTISTIL BUOEEIL £62100 8 2L EOODLLD 00 s oe BB USUINS  £5TL00
9FPZL rrLOE o'z o 00TISTL BOOZAETIL, £6Z100 2| Zt E000LID 00  sewe [ elhed “JUEIS ¢6Z100
seee PYLOE oey ] BOULSTiL, 800ZiEzL $62L00 g ZE COOGLIG 00 wae o€ BINB UOUIBIS €6Z100
e FrLOE 050 4 BO0ZISTIL 0012 £6ZI0 8 Zb COOGLID 00  weee ae BINRY JAUIIS €62L00
Zovl FOE ozl b SO0TIBIHL 002ILHL €BZI00 g 2L E000HHD 0D  aewe g HNed SO £6Z1L00
LLgL LS 080 o aooz/aliL SOOLLLL 296000 g + YOOOLL0 00 mvws QZ ' MAOUILL "gsneny  ZOGO0D
SOt ¥LOE oLe ] SO0TIRLL [00Z/9LL £62100 = 2L CO00LM0 00 e o BN JALAG L2100
1oL $PICE 08 Y BOOT UL SUOWLLIL 296000 i #1 PO00LI0 00 seen 174 D AgoUs ‘esnERR 295000
fox- YHOE o0 2| BODTILLNL S00ZT/6IL £6Z100 8 2L EO00LEO0 00 sean o Bk JOLINS £6ZLOG
LB'¥E Ltk o | 8C0LILLIL BO0TIBIL €62100 8 ZL EO00KE0 00  wew 4} BNB ‘OURIS £6TLOD
Foy]s 0 el 3l SIOLVL Q0%LIL 796000 g ¥ PUO0LI0 00 e 0z 0 Agiowny_ esnery  Zas0nd
e #0'e 050 o B0YLIVIL UOTIE/L £67L00 g 2L E000LLIG 00 ee oe Bl PUBLS £GTLOD
Loee g oet b 8002rIL BOOZIE 296000 g Pl POO0LLD 00 e 174 2 Aloulty SN 265000
69'81 rioe [1:74] Y 002 BOOTILIL £6TIO0 4 Zh BEODLLO 00 vean e eitied JouRIs £6ZLOD
CL'GE ot oo} o 800Z/viL BO0TIEL 265000 8 ¥l YODOELD 00  ewen oz 0 Anour) 'ssnery 796000
Z8'891 Ltg 0Lz o T 800Z/HL E621L00 g ZL EO00ELO 00  eenn oe BlfRG IBUDIS €6TL00
B TEL PO ore H 80021HiL. BOOLIIL 285000 d PL FODOLIG 00 wene 14 "0 Ao *BEnenl 296000
O LD oT0 H 80D2YIL S00Z/0E 285000 g PLOMOOBLL0 40 e 74 3 AUlow L "oshesy 296000
SUFOL LOE oVl H 800210219 BO0T/6LI9 798000 g Pl PO00LID 00 e az D Ao, REne 96000
06l DS 0zo b3 fonz/oze 80029118 296000 2] ¥l POCDLID OO wers [+ DAoL CesRIH 296000
1574y +FLO'E 0s'0 o B002EL/Q 80021 Lig 296000 g Pl HOCOHD OO0 wes [+74 DAoL esRaIy 298000
5£'08 PLOE oot b1 B00ZIELD S09T16/9 $ZELOO g £l EOOOLLOD OO s [v:od “L 41AA ewn), £26160

© OF'06 PPLOE o' o 800Z/8L19 8002169 ot A Tuy] 8 Tt EDODELO 00 see oe BNRd JSUNS £6TLO0

§5'82 FRLOE 060 o 0DZIEND 8002659 286000 g i POOOILD Q0 weee ot "D Aot BsnEN]  ZGE000

JogeT]

J9)0y ofiRUIIAG pudd ~ (N BSBYY

4010 BONda0S-01D - ZLT0S0rL ! paoforg

oy oy Apueniy byeg] ajeq AFqUIng Hen Biyt o5t ysel ¢y SR / 0POT DAT
5oy Pl polad ucnousual] FUSUNSO( ey 155010

@

o
AN

sabieyo jrelaq 10efold
"P¥ ‘sjuelnsuod HIN




€

WJEEE L 010Z/0Z/1 | pajedovat)

F 2 A [ [HoL daqey
16601 rrlOe oge o oLgzREn o1nzLEL LE0LO0 k| 66 0079000 00  waes 66 1 Ipdy "Budiq] SIWREIM LSOLOD
167601 bad 1 05l =] oLoziEzn alnzroel 150100 8 66 00ZS000 00  wwer 86 7 11y *RIGIC SWeipA L5GL00
LE'06 H0S noe | L0zl oLOEaT 95000 2| 66  Q0Z9000 00 reee i) ' AOUR) ‘@SNt 205000
GO'6b hadln 'z o OLOZHZN QLOZ/IEIL G000 d 66 QUZIN00 GO eane [ T pIBVAIY ‘swing  §HZ600
e bcdtons oo'e -} OLORIBEI oLoEELL L&EO0O =] 66 O0ZF000 OO  wwes [} swer uBtipe  LaL000
BUEE rrLOE ° o] o OLOZALL QLUZ/ZH L 1BLOGO a 66 0029000 00  weae 66 sper ‘uebipaiy 261000
L8506 rLOE oo o 0L0zTIG L 0LOg/Zif 298000 < | 66 00ZGUO0 00 wane 66 0 AYlowny ‘asnely 296000
BO'GFL ¥i0e Qo' b QLgzisin QLOT/LHS S¥eono = 66 QUZ9000 00  seee 656 “TPIBUN BWING  SHZ000
GL&Y +ri0e 050 o oLoZsar oLpEslL 296000 ] 66 Q0Z/000 00  wewn 41 -0 Aujowsy) “esnesn|  Zos00o
09'ay e S840 2| OLOTI8/L QLT LELG00 8 65 00ZS000 00 weww &6 siued ‘ueBipely 261000
0 l6Y rrioe u4's ] ocLoz/g o0La2iL 296000 a 65 002000 80 amee 66 "0 fyrow L tesneny  ZOENOD
orta s YFLOE Q09 o 0oLoZ/e/ L gL0Z/50 296010 2] 66  GOZTL000 Q0 s 66 O Ao ) “astierst ZoE000
16603 b 4042 on'e =] Lo aLoZMe 150100 d &6 Q0ZBO00 00 were 515 Iy IGI) SWRIAA 150100
Lot thioe [ o o108/ QLOZ/L Z96000 a 66 0OZLOCD 00 weww 66 "0 Ao WSRes 286000
8T Lyt trloe oo'g - | orozel QLOTI L 542000 S =] 0DZS000 00  ween 66 “TRIBYDR ‘swing SHZ000
haAs] rriOE [o]r)] o] LI BONLIOETL 296000 2 66 O0ZL000 Q0 wems 66 "0 ApowiL 'esnen 794000
6161 PrLOE 050 d oLee/ L [EAlerdlrirA) 796000 a 68 ODZLOOL 00  aseve 66 ‘0 Aoy "eSNR 266000
615 PLYE 05'0 H QLGL/E e00Z/eTIEL 296000 =] B3 00ZL000 Q0  wene 86 ‘0 Aowt) ‘asnen  ZH6000
se'ey ioe oL0 u BOOTCEN Boazeen £62100 a8 ] Q0ZLO00 00  sens 5123 EnRd Ueug £8YL00
FAN 41 rioe 420 k| GO0Z/EEN. s00XEEN W20 a |:74 QOO0 0D wunw &5 v oueydag weboy LLEL00
€62 ioe oo o BO0ZIE! B800ZfELI E6Z130 a8 66 GOTL000 Q0 e &6 BINE YaUpiS 67100
FANE Y Eed T os'n Ll GROZ/OE/E 800TE L/ L8200 g 66 BOZHI00 00 sann 66 BNEyd YaUeIS £6ZL00
GLEYL riDe 0g'y -} 600/ SU0ZE L/ Z9E000 b} i OOUADO0 00 waew oz 0 Aot ‘esneny  Z9s000
PEEE rioe 050 | BOGZ/BL BODZTELY 168000 g S¢  00ZL000 0D seas YGE o AR ‘baeg LEGDOD
LLog el 000 E] B800Z/6M £00Z/ L asis} a 86 QOZL000 00  sees 66 wned JouRlS €62100
80291 rrioe [1::°4 o 600Zrer 6G0TABA. €62L00 | 5] CUZLIO00 00 wanw 86 R SWNS £8TI00
698} OE oe'd Y B00Z/611 600Z/571 £62100 2 66 QUZLDO0 00  weum B8 gk EUING EEZLO0
0LIrl e 0%’k o 6006/ G00ZIG/L 286000 8 1 00ZL00Q Q0 weun 474 O Ao, ‘asnei 298000
GBS0k rrioE oLt ] 004411 GO0ZIL ML 62100 2| 66 COOOMO 00 e 66 ored Blias €6ZLO0
158 Hioe ao'L o SOOI q00%7LHLL 256000 g ¥l FOO0LLD 0D acwm 274 ‘Aol esnen ZYa000
8989 Yrioe oLt ] BHTYLLL 800210411 682100 4 66  EQOOILO0 G0 svee Gg Ui SBUSlS BETL00
BL'EEL PrI0E oL Y s0EvLLE 800210111 296000 g 43 FOO0LLD 00 sve 0z "D MOWLL @sNEIY 296000
ole PrIOE 500 | SO0E/1E/0L Q00Z/EEIOL £62100 8 [A3 E0Q0LLO0 DO e oe BINT4 OIS £67100
2e'98 ri0'e g0 o BOOZIL LY S00T/LENT | LIZ100 4a 14 E€O00KLD 00  seme 55 v aunydats ‘sioboy 117100
8551 e ferAls] | BANTAEI0L BODZ/CEIOL £6Z1.00 g 2t ECOOLLD 00 aoms- o8 BNgd JSUNS 62100
95°ETL PG oe'L =l BO0Z/LE0L 0TBTI0L 296000 d L V0000 0D weee 0z 0 AIOWILL *osnENE 296000
FA-wi J o€ 050 o BO0/LLIOL BO0ZT/SL0L 95000 q L H000LID 00 sees az O Ayolal ‘emedy  ZOs000
LLe rrLYE 050 -] SOOTI0LOL 800Z/4/0L £6Z100 g FAN BOOCLIO 00  senn e Bl UG $6Z100
L3048 rrioe o3 i BUOZ/OLIOL BUOTHHOL £6TLA0 g <t EQOGLID 0D s og BiNBd sUlelS £EZL00
SRR PrIGE DE'Q -} 2002/0L/0L BO0ZYOL %98000 g 2] YOOCLID 00  wern 114 'O Aoun] esneIy 296000
LEEGR e o0y ) B8002/E/01 BLOZIEIOL £IGL00 5] £l E000LI0  O0  wese [ ‘1 iAot wewing £ZEL00
#r'BSe Froe SLG o /O0ZEIDL SO0ZIE/03 6200 8 41 COOOLED O wrew oe TR VAUSIS EERLOD
LGER e [0 o BOOZ/EI04 HOOTIOL SESLOG g <k SCOOLLD 00  ween 0g BEY JauislS £6ZL00
e8¢t e G40 o 8002/EMD BOOZ/L/GE LLELOG | 52 EOUOMEO  Of)  sess 56 v afeudes 'saBoM 117100
arLel Hrioe larard | 800Z/EIn3 BOOTIOLE 6700 s ] Zl 000130 00 arem og BlITR JaUlS S6EL00
Er'se LGS o0'L Y 800%IE/04 moow..oﬂm 296000 4 ¥l PEO0LI0 00 vee [#74 ‘O Aoy, 'ssnend 96000

[SIC
by elindasy puog - po > esaig
Anai ofedons-0fs - L1Z0R0PL 7 19ofouy
unoury Ny fpueny 10 areq aeq Jaqunn PU un Bigs o3/ ysel woyn GUIRN f PO DA
uoyg 1510y 1 Bayy pui poltag UORIBSURIL WOWNXKS (IF  [AOY ] 350|D

sobieyo jereq Joofolg
P ‘spueynsuod HIN




WAECHS L OLOZ/OL - pepuauas

*Bujsuer o) 3veq pue (SBURseH) Aed josio PUBS O eAappy O eato Busuen woy sfiea)y

00TZ'LL, 8002/8/8 800T/L8 2981410063 N FQOOLLD 00 wane 661G eed Jauss
Jeiew aBedaas 1oy smes pue *sj0y ahe*sisad-) ey W) ‘SeAeA (e
Q065 6t 800Z/8/8 BOOT/ET/L LELLELO0HE N FOO0LLE 00  wars 664G Ehed saueis
"POIO GUISUET 01 Y2RY PUR SPIRUIN O) alway
Q000'0 05'9L BOOZ/GTIL BGORIEL/L. LZSLIMOOYa N HONG0B 00D 00  sees 8B¥S ened Jaung
’ 1alaw abiedans Joj senddns poom pu adig
ooti'ae 8O0ZTISTIL BOOZIETIL EZEILLO0NZ N Y000LE0 00 peen E60G BMud "euryg
‘oo Buisue 0F ¥ovq pue spielep o elivopy
00596 B00Z/STIL BOOE/ETIL 1geibiooya N YOOOELD 00 sues 53 BlNEd “JOu9IS
"ot saEw shiedoas Ap oy 1a4p el
UOISE BOOTISTIL SO0TETL LZSLLIOQYE N POOOLLO OO0 eee 65hg Bingd "aujes
158} AL INPUCD O} AIRSSIOBY SUIAY GHl 1PNYEIeD o} Juswdinbs Jo BSEYDING
ODLOEE BOOL/FLIB sooTILR LOLCIIOON3 N FO00LLD 00 e 8BbS -0 Aol 1, “asniry
1681 817 10M1PpLUeT 0} AIRSEAD8U SIIAN BIf IINISUO o) Judludinba Jo ereynty
Qo0BL0 BO0ZISG 8002142 INZLeoNs N FO00LID 00  veus 66YG 0 Ao | asteny
188} 3} JoNRpUOD Of AUBESVIU SWEN BY) IINAEHOS o) Juawdinha 10 BLByzINg
0gTe'se Bo0Z/G1S 2002/g 20LZi00d2 N OO 00 s GGFg "0 Aouly | ‘esneny
SpIRY pumg Ut droid HN dmjord 03 SIUANGS AR 4O 5530XA L SN
Qo000 ov'se BO0Z/G LR BODZIB LOLZELOOMA N dONGUR ¥D0OELY 00 s 485G *2 Aow| L *aeney
spida PURIS) W diveod 1411 desard ©) syanues Alrp [o 2eaaxe uj senw
[Hle]5: 74 800ZIS LR 800/ AOLELO0HA N FPOROLE0 00 anee BEYS "0 Aoy, *asneay
¥0eq puk todaq ewoH o soyo Buisue woy samy
00000 o'e 800Z/5He q00e/5/2 ADLZILONMA N HONGUS FDOOMO 00  sume 66FG ' 2 Agown] ‘asnesy
1591 QU UNU O} AIRSSI0GU SIIBY AL 101LISU0Y 0} joLdnbo J0 asulpmg
0QL0°Cy BO0ZISHB S00T/Ge LOLELLOOYE N PCOOLD 00 weme 66hS 2 Ao, ‘esneay
Hoeq pUR 1odog) awal af eauie SUStiET wer sey
00iSE BOOTIG I8 S00%/5/8 LOIZL00Y3 N POOOLLD Q0 veun 66¥S *#5 ApotuL] "esheny
sasuadxg yoofoid sjguliquonN
ir a4 1oL 0915 WEnoay
270 a00%'o BOOE/ET eR0ZIeT/L 9L¥EG0 a QOTL00G 00 pews 09¥S SRR [Bupa
BupddyysraBeysoa
99'¥ELE M_oy 0S¥S N0y
QG QOO0 800Z/0%G BO0Z/OZ/A [olsis i) a1 YOOOLLD 00  wors (1477477 277 Ao JGWIPsY SO Y
sa|ddng proyy
S8tk 00'942 €301 GDE§ URa2Y
QOFe a9 ¢0BE'Q 30951 SO0ZFTIOL il LPELL = | LG HOLOLED 00 yuen 0088 aplueA Auedwory
GOBOaE GOBE'D oTL 800%/1/8 8002/1/B P ] LG POROLED 00  wene wEes saliea, Muedwos)
OOEE'8L Q0BE'D oo Lr 800Z/02/9 BOOZE LD ar1GL g Lig pO0OLI0 00 s 0ges 2| Aueduior)
0005'5E 000518 o0’} 800Z/5/6 BO0E/S/6 5891 a ZCL POOOLED 00 ween oogs Juaudnbzy
sesuadxa yupy Mg
Z0PeLYy 2I0L QOZG WROIDY
20'$R1Y 000o'n F002/48 BOOT/HE 288850 5] PI0OLLO 00 veen ooZs BupigawBuzg JeBan pUB 108
RIOIIRNHOING
SSUTHRT
Joroly ofindess puod «gg T estild
Sy alfedoag-0y) ~ 212080k L T iD0foid
Jurony ey Apuent) 10 aeq awg BQUINN Py jf Bigs ony wseL  joav o AWEN f9pad JAF
IS0 SIMOH 1 ay PUZ poliag o0 e ey 1850

N

sabseyn pereq joeloug
PIT ‘sjuensuoD HIN




WAEESE L DIOZIOZ/L : PoRIBUBS)

BFELH'EE H} 0 L0Z =101 Hodayy
8F°8L0'CE H) o202 1210), Jasop afivdsag puog
8E'880'ET H) Gg 207 0L 2)Z0801L 120f02d
SBLYET H) o920z =0l 0p aseud
89°LL0'9 057425 10 fsuadxs
sy 05 Loe 12101 €65 Juno3dy
428G pue (shugsan) Aeq Yoo pues o Buisue- wios; aliea|iy
boon'o TG00 00'g0} B8002ZI%/8 200zr9/8 L88LHI00H3 N EDONG08  YO0OLLD Q0 seee ] eneg Yauels
“HRq pue (s8unseH) Aecl HaBin pueS of Buisun way ebes)yy
004965 oGan'G [002/8/8 800Zig/7 LBELLOBYE N FR00LI0 GO sesw H6¥G Bhed Jauis)s
‘Buisue o ¥owq pue (sBuyse) Aeg HRBLT) pURS 0} BIIASIARIN 0} 33K)0 BrsueT o obzopyy
Qc000 00000 00'2Ze) Q002/33 800g/Le 4881110043 N gONGOS  FUOOLLD 0D sees BEFG gNed UG
sestadxz J3efodd sigRIpquopN
[ET e
4e10p obvdaeg puoy - 9o : eseyd
01645} oBLUOGSOL) « ZLZ080KL ! 108ford
unotloy apry Apuent 1o ayeg aeg agquiny pal un 8107 ont SRy 29y ID aweN ) epoD JA3
o= { ®INoY 1 oy Bu3 poyag UO| L S L el | SR

sabuieyy nieyag 109foug
"P¥1 ‘suelnsuog HiIN




