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Project Name: Kirkpatrick Bam Owner: g:\?i?;tr:‘::;tgfl Protection
Mead & Hunt Marty Kemps, PE (FL) .
Representatives: Jim Botz, PE Date: August 2 and 3, 2021

The following findings are a summary of Mead & Hunt's inspection. Detailed information regarding the
inspection will be provided in the inspection report which will alsc contain the requested Condition
Assessment, recommendations, additional photos, final dive report, and repair / maintenance information.

Dive Inspection

Volkert, Inc. performed a dive inspection of the project on August 2 and 3, 2021. The following is a
summary of their findings.

A. No significant areas of deterioration were noted by the divers that require immediate repairs.

B. Wood debris was present along the upstream side of the spillway. As a result, the divers were
unable to inspect the upstream face of the ogee and upstream apron.

C. The downstream apron was undermined with approximately 18-inches of the downstream sheet
piling cut-off wall exposed. Material has also eroded beneath the apron, through the pick-holes

located throughout the sheet pile cut-off wall.

D. The debris barrier cables and connecting hardware below the waterline are no longer supported by
the timber pile clusters.

E. Hardware securing the gate seals are corroded.

Inspection
The following is a summary of the observations made by Mead & Hunt during our inspection.

Spillway
A. No immediate dam safety concerns with regards to the spillway were observed during the
inspection.

B. With the debris barrier system in dis-repair, heavy woody debris exists immediately upstream of
the spillway. This debris significantly reduces the discharge capacity of the spillway.
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C. The walking path over the culverts that collect seepage from the left! along the left side,
downstream side of the spillway is undermined. Although not a dam safety concern, if this
undermined section settles, it would be a tripping hazard.

D. Gate seals leak.

E. The support frame of the hydraulic cylinders, gates, and connecting hardware for the gates
contained areas of rust with slight to moderate corroding.

Embankments
A. No sinkholes, low spots, or signs of slope instability were observed at both the left and right
embankments. The embankments were well vegetated and maintained.
B. Minor rutting and bare spots were observed at select, small areas along the embankments.

C. Some palm trees were noted at the toe of the embankment which will require removal.

D. Each embankment contained seepage along the downstream toe. This seepage is collected in a
trench and discharged to the river.

! The project structures are referred to in this memo as left and right looking downstream.
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Photograph No. 1: View of downstream end of spillway Photograph No.2: Spillway piers
Photograph No. 3: Diver inspecting Gate 1 Photograph No. 4: Debris upstream of gates
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Photograph No. 5: Corrosion of gate hoist supports Photograph No. 6: Downstream view of gate

Photograph No.8: Downstream slope of left
embankment

Photograph No. 7: Upstream slope of left embankment
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Photograph No. 9: Upstream siope of right embankment Photograph No. 10: Downstream slope of right
embankment
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2021 Inspection Report
Kirkpatrick Dam

1. General

The Kirkpatrick Dam (Project) is owned, operated, and maintained by the Florida Department of
Environmental Protection (FDEP). Mead & Hunt, Inc. (Mead & Hunt) performed the inspection of the
Kirkpatrick Dam on August 2 and 3, 2021. A dive inspection was also performed as part of the inspection
on August 2 and 3, 2021. This report provides a summary of the inspection and recommendations for
long-term monitoring along with a cost estimate for repairs.

The conclusions and recommendations herein are based on the engineer’s opinion and are made
independently of the FDEP, its employees, and its representatives. The conclusions regarding
the condition and safety of the dam and related facilities are not guaranteed but do represent our
best judgment.

This report was prepared by Martin Kemps, PE and reviewed by Jim Botz, PE,

2. Project Description

The Kirkpatrick Dam was designed by the U.S. Army Corps of Engineers (USACE) as part of the Cross
Florida Barge Canal system. The dam is currently listed as “Low Hazard Potential” in the National
Inventory of Dams (FL0O0156), meaning failure of mis-operation results in no probable loss of human life
and low economic and/or environmental iosses.

The Kirkpatrick Dam consists of three primary water-retaining structures — a left embankment', a vertical
lift gate spillway, and a right embankment. The embankments are homogenous and consist of clean
sand, silty sand, and clayey sand. The crest is 30 feet wide with a top elevation of 28.0. The
downstream section consists of 4(H):1(V) downstream slopes. The downstream slopes contain a rip rap
revetment to elevation? 19.3 which is underlain by a two-stage filter system. The upstream slopes consist
of 4(H):1(V) slopes to elevation 25.0, 10(H): 1(V) slopes to elevation 13.0, and a 3(H):1(V) slope that ties
back into the existing ground surface.

The spillway consists of a reinforced ogee weir with a top elevation of 6.0 and four vertical lift gates
{numbered from 1 = 4, from left to right). The upstream cut-off consists of reinforced concrete to elevation
-21.0 with a steel sheetpile extending down to elevation -35.0. Four 15-foot-high by 40-foot-wide vertical
lift gates which are operated with hydraulic rams that are situated on an overhead operating platform.

The forebay and tailrace walls consist of sheetpile with a whaler. The forebay walls extend down to
elevation =15.5 to -33.5, with a top elevation ranging from elevation 28.0 to 8.9. The tailrace walis extend
to a bottom elevation -20.5 to -31.0 with a top elevation 16.0 to 0.5. The downstream apron consists of a
30-inch-thick reinforced concrete slab supported by timber pile, with a sheet pile cut-off wall at the
downstream end.

Upstream of the spillway there is a debris barrier system which consists of cables supported by 17
timber dolphins. A concrete walking path which crosses the culverts that collect seepage from the left
embankment is located along the left side of the spillway. Rodman Road crosses over the concrete
weir, downstream of the spillway gates. Select project drawings of the Project for reference are included
in Appendix A.

' Left and right are referred to in this report relative to an observer facing downstream.

2 Elevations in this report are referenced to NGVD 28,
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3. Field Inspection

The field inspection of the Project was performed on August 2 and 3, 2021. The following individuals
participated in the visual inspection:

John DeHoff — FDEP
Jim Botz, PE — Mead & Hunt, Inc.
Marty Kemps, PE — Mead & Hunt, Inc.

At the time of the inspection, the weather was overcast to heavy rains with temperature of 75°F to 86°F.
The reservoir was at approximate elevation 19.6. The conditions allowed for a visual assessment of all
the Project’s water-retaining structures. No condition that requires immediate action were noted during
the field inspection.

Visual observations of the Project's water-retaining structures were made during the field inspection to
note the following conditions:

o Cracking of concrete ¢ Deformation of gate members
s Deterioration of concrete s |eakage

¢ Joint movement or offsets e Seepage

¢ Misalignment ¢ Erosion

¢ Movement e Debris

e Settlement * [nstrumentation

e Excessive debris ¢ Offsets

The field inspection started along the spillway, then along the crest and upstream slope of the left
embankment and back across the downstream slope. The spillway was inspected from the roadway
downstream, followed by the crest and downstream slope of the right embankment and back across the
upstream slope of the right embankment. Photographs taken during the inspection and referenced below
can be found in Appendix B.

An underwater dive inspection was performed by Volkert, Inc. (Volkert) on August 2 and 3, 2021. A copy
of the underwater inspection report can be found in Appendix C.

The condition of Project components was evaluated relative to the following definitions.

Excellent Appearance is essentially equivalent to post-construction condition. Feature or system
functions as intended and without problems. Maintenance needs are less than or
equivalent to design intent.

Good Appearance has minor deterioration such as concrete shrinkage cracks or damage to
coatings over less than 5 percent of area, which would be expected for a structure or
system of similar age and exposure. Feature or system reliably functions as intended.
Maintenance needs are essentially equivalent to design intent.
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Fair

Poor

2021 Inspection Report
Kirkpatrick Dam

Appearance has deterioration such as concrete cracking, spalling, joint offsets, or metal
corrosion over more than 25 percent of area, which is indicative of age, weathering, or
wear, Feature or system accommodates design loadings and functions as intended;
however, operation may periodically require minor manipulation. Maintenance needs are
evident and likely greater than design intent,

Appearance has significant deterioration that could be indicative of reduced structural
integrity and ability to accommodate design loadings. Feature or system often does not
function as intended and requires repair or replacement. Maintenance needs are
frequent and far exceed the design intent.

Unsatisfactory The feature or system is no longer able to perform its function as intended and poses

a threat to the safe operation of the facility. Immediate attention is required to remedy
the condition,

A Condition Assessment Report For Florida Dams and Impoundments form was also completed and is
included in Appendix D.

3.1

Field Inspection Observations

3.1.1 Spillway

The spillway appeared in good condition overall. Debris consisting of logs and vegetation were
located upstream of the spillway (see Photograph Nos. 1, 2, and 3), These logs extended to the
bottom of the reservoir and prevented the divers from inspecting the upstream portion of the ogee
below elevation 4.0, manatee barrier at Gate Nos. 1-3, and the entire left forebay wall. The divers
noted minor spalling (1/2-inch deep) with no exposed rebar along the upstream side of the
concrete weir where visible.

The upstream debris (boat) barrier is in disrepair with failed cables and connecting hardware.
The anchor piles themselves appeared to be in relatively good condition. This debris could clog
the spiliway bays reducing the discharge capacity of the Project. If discharge capacity is
restricted, the reservoir could surcharge and overtop the embankments during a heavy rain event.
In addition the logs may prevent the vertical lift gates from opening or closing as intended. ltis
recommended that the debris in front of the spiliway be removed to maintain discharge capacity
and ensure proper gate operation.

2021-REC-1  Remove the logs, vegetation, and other debris from in front of the spillway by
July 2022,

2021-REC-2  Revise the upstream debris barrier design and repair barrier so that logs do not
accumulate in front of the gates by December 2023,

XA4606900\211187.01\TECH\Reports\FINAL\Kirkpairick Dasn\Kirkpatrick tnspection Report.docx 3 Mead !lunt



2021 Inspection Report
Kirkpatrick Dam

Some light spalling (see Photograph No. 4) was noted on the right side of the left pier at Gate No.
1. A vertical crack with spalling (see Photograph No. 5) was also noted along the right side of the
left pier at Gate No. 1. These spalls appear to be the same size when compared to the 2015 and
2019 inspection reports. The divers noted some light spalling along the upstream side of the
concrete weir where visible.

The upstream sheetpile forebay walls had light surface rust on the pile caps but appeared to be
straight, with no signs of buckling and in good condition (see Photograph Nos. 6 and 7). Where
the divers could access the upstream forebay walls, only light corrosion was noted.

The concrete operating platform where the hoists for the gates are located, the concrete was in
good condition (see Photograph Nos. 8 and 9) with hairline cracks. Rust and corrosion were noted
on the frames that support the hydraulic cylinders Nos. 2 through 4 (see Photograph Nos. 10 and
11). The housing for the hydraulic cylinders also contained rust (see Photograph No. 12), with the
exception of the hydraulic operating system for Gate No. 1, which was replaced in 2019.

2021-REC-3  The hydraulic cylinders and support framing for Gate Nos. 2-4 should be cleaned
(sandblasted) and re-coated by end of December 2023 to extend service life.

The vertical lift gates appeared to be in fair condition. The horizontal structural members collect
debris and water which increases the rate of corrosion (see Photograph No. 13). Vegetation was
also observed to be growing from within the horizontal members (see Photograph No. 14). To
document the amount of corrosion and overall condition of the gates, a detailed, hands-on
inspection which includes climbing the gates along with taking thickness measurements should
be performed and the results reviewed by a qualified hydraulic steel structural engineer.

2021-REC-4  Debris and vegetation should be removed from the horizontal members of the
gates along with cleaning of the gate members so a detailed, hands-on
inspection of the gates can be performed, including taking thickness
measurements of gate members. The findings should be reviewed by a qualified
hydraulic steel structural engineer by December 2023.

Each of the gates are operated by its own electrically driven hydraulic ram operating system. A
standby generator is available to operate the gates and is tested at least yearly by a vendor.

The downstream sheetpile tailrace walls had light surface rust on the pile caps but appeared to
be straight, no signs of buckling and in good condition (see Photograph Nos. 15 and 16). The
divers also only noted light corrosion below the waterline. The sealant was missing along the
vertical construction joint at the concrete abutment walls. The divers could see a PVC waterstop
located between the joints, which the plans also show. Since the joint ish't subject to freeze-thaw
conditions and there is a waterstop present, no action is required other than continue routine
inspections for deteriorating joint conditions.
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The downstream portion of the concrete ogee weir was in good condition, with minor scaling of
the concrete. The downstream apron continued to show some undermining (Figure 1) beneath
the downstream edge but has not changed significantly when compared to the 2015 readings.
The undermining extended a distance of 3'-8" upstream beyond the sheet piling and a maximum
of 27-inches beneath the concrete, downstream of the sheet piling.

Figure 1. Location of undermining

2021-REC-5 The void beneath the downstream edge of the apron should be grouted and rip
rap placed to prevent future undermining by the end of 2024.

3.1.2 Left Embankment

Overall the left embankment was in good condition. No signs of settlement, slope instability,
cracking or wet areas were observed. No cracks or depressions were observed along the crest
which consists of asphaltic concrete. The upstream and downstream slopes had adequate cover
of grass (see Photograph Nos. 17 and 18) with the exception of a relatively small section located
just above the rip rap (see Photograph No. 19) which had only sparse vegetation. Overall the
grass was well-maintained. The rip rap along the upstream slope along the edge of the reservoir
had adequate cover and was in excellent condition. A small palm tree was growing near the rip
rap along the upstream slope which shouid be removed (see Photograph No. 20)..

2021-REC-6  The palm tree located along the rip rap of the upstream slope of the left
embankment should be removed by July 2022,

Seepage was observed within the rip rap revetment along the downstream toe. Heavy
vegetation (see Photograph No. 21) was noted along the upstream slope of revetment, The
downstream slope of the revetment did not contain heavy vegetation. This heavy vegetation
should be killed or removed to allow seepage water to flow more freely and to improve visibility
of the ditch for inspections.

2021-REC-7  The heavy vegetation along the downstream revetment of the left embankment
that collects seepage should be killed or removed by July 2022,
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Although not a dam safety concern, the concrete walking path over the culverts that collect
seepage from the left embankment is undermined, which if settles, could be a tripping hazard.
The grouted rip rap slopes adjacent to the spillway tailrace walls appeared in good condition (see
Photograph No. 22). We understand that the hollow areas beneath the rip rap that were identified
in the 2019 GPI Inspection Report have not been repaired. The grout cover is still intact and has
not cracked or settied into the underlying voids.

3.1.3 Right Embankment

Overall the right embankment was in good condition. No signs of settlement, slope instability,
cracking or wet areas were observed. No cracks or depressions were observed along the crest
which consists of asphaltic concrete. The rip rap along the upstream slope along the edge of the
reservoir had adequate cover and was in good condition. The upstream and downstream slopes
had adequate cover of grass (see Photograph Nos. 23 and 24). Heavier vegetation was located
on the downstream slope by the spiliway (Photograph No. 26). We understand that this
vegetation has grown this year and will be cut during the FDEP's annual maintenance activities.
Heavy vegetation and a small palm tree were growing in the rip rap along the downstream of the
rip rap revetment which should be removed (see Photograph No. 26).

2021-REC-8  The palm tree along with the heavy vegetation located along the upstream side of
the rip rap revetment on the right embankment should be removed by July 2022.

The rip rap along both the upstream slope and downstream revetment had adequate cover and
was in excellent condition. Seepage was observed within the rip rap revetment along the
downstream toe which flows into the Ocklawaha River.

4. Surveillance and Monitoring

The only monitoring currently performed is from operator observations during weekly site visits and
viewing staff gages to monitor headwater and tailwater elevations. The Project currently does not have
any active instrumentation such as monitoring wells, piezometers, survey control points, or seepage
monitoring systems.

Since the Project is low-hazard and is in fairly good condition, the only recommendation we have
regarding instrumentation is to monitor survey control points on the spillway piers. Permanent
benchmarks not located on the spillway would need to be installed along with control points on each of
the four piers. Readings should be taken annually for the first three years to establish a baseline, then
every five years. The data should be plotted and reviewed after each survey to determine if any
movement or adverse trends are developing that would compromise the safety of the dam.

2021-REC-9  Establish an elevation and alignment survey program for the spillway piers. Take
readings yearly for three years, then every five years. The data should be plotted and
reviewed after each survey for excessive movement or any spurious trends that may be
developing. The first baseline survey should be completed by December 2022,
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5. Opinion of Probable Cost and Timeline

The cost estimate is considered a Class 4 estimate based upon the Association for the Advancement of
Cost Engineering (AACE) International Cost Estimate Classification System — As Applied in Engineering,
Procurement, and Construction for the Hydropower Industry. A summary of the Class 5 estimate is

shown in Table 5-1 for reference:

Table 5-1. AACE Cost Estimate Matrix

COST ESTIMATE CLASSIFICATION MATRIX FOR THE HYDROPQWER INDUSTRY

2021 Inspection Report
Kirkpatrick Dam

Primary Characteristic

Secondory Choracteristic

MATURITY LEVEL OF
PROJECT DEFINITION END USAGE EXREETERpAL CUR LY
ESTIMATE T — METHODOLOGY RANGE
CLASS DELIVERABLES . . bygrtal estin ating metiod Typreal variation 14 low and high
xpressed as S5 of complets Lytirte panes ' :
definition i
) . Capacity factared, paramatricfi:  -20% to -50%
Class § oY% to 2% Concept screer
ass oo oncept scresning models. judgment, or analogy|d:  +30% to +100%
Equipmentfactored or |t -15% to -30%
£ e S5t ibil§
Class 4 LR tudy or feasibility parametric models  [M:  +20% to +50%
Budget . . .
o Semi-detailed unit costs with i -10% to -20%
10% to 40X 8 2i
e ESlite 408 e assembly level line tem:  [H:  +10% to +30%
contro!
Control or Detailed unit cost with forced o -5% to -15%
ass % o 75%
Class 2 30 te 7 bid/tender detailed take-off M +5% to +20%
Check estimate or Detailed unit cost with  [&: -3%to -10%
% P
Lk SFtOMOCE bid/tender detated take-of! H:  +3% to +15%

Naotes' |a} The state o technology, availability of applicabile reterence cost d:ta, and many other 1isks abect the range martkedly The +/ valve
represents typical percertasie variation of 3 Ll costs toni the (ost 2slimate after applicat:on e comtinpency {typcatly at a 50,

fevel o contiderce) tor grsen «cope.

The following table is a summary of costs with regards to Mead & Hunt's 2021 recommendations with a
20-30% contingency included.

Table 5-2. Maintenance, Cost, and Timeline Estimation

KIRKPATRICK MAINTENANCE AND REPAIR ITEMS

Mead & Hunt’s 2021 Inspection Report

Recommended
Recommendation Estimated Completion Remarks
Cost*
Date
. » Includes 20% contingency
Remove the logs, vegetation, and . Assumes reservoir
:L?ﬁ,g: Gile fiomminlioniGrihe $280,000 July 2023 drawndown to elevation 6.0
R _ « Assumes disposal at nearby
(2021-REC-1) original borrow pit for dam
* Includes 20% contingency
Revise the upstream debris barrier . Assumes reservoir
design and repair barrier so that logs .
do not accumulate in front of the $635,000 December 2022 drawr-de\.Nn t?, eleva.t lo.n 6'0.
gates, * Repair will utilize existing pile
(2021-REC-2) gustgm
+ Includes engineering
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The hydraulic cylinders and support
framing for Gate Nos. 2-4 should be

Assumes re-coating in-place
with on-site containment

developing.
(2021-REC-7)

cleaned (sandbiasted) and re-coated. $160,000 July 2023 _Zitnc prir;e: ' ePg:Y
intermediate, a

(2021-REC-3) polyurethane topcoat

Debris and vegetation should be

removed from the horizontal members

of the gates along with cleaning of the

gate members so a detailed, hands-on

inspection of the gates can be Inspection includes physically

performed, including taking thickness $38,000 December 2023 climbing the gates

measurements of gate members. The includes engineering review

findings should be reviewed by a

qualified hydraulic steel structural

engineer by December 2023,

(2021-REC-4)

The void beneath the downstream Assumes grout pumped from

edge of the apron should be grouted land BISHpatgs

and rip rap placed to prevent future 220,000 December 2024 .

undermining. $ Barge to place rip rap

(2021-REC-5) Includes engineering

The palm tree located along the rip rap .

of the upstream slope of the left Assumeds ;rees wul.be

embankment should be removed. N/A July 2022 rir:‘s%‘;enel y.operating

(2021-REC-6 and 2021-REC-8) &

The heavy vegetation along the

downstream revetment of the left

embankment that collects seepage Assumes about a half-acre of

should be killed or removed by July $5.000 July 2022 clearing

2022.

(2021-REC-7)

Establish an elevation and alignment

survey for the spillway piers. Take

readings yearly for three years, then $4,000 initial

every five years, The data should be survey / . .

plotted and reviewed after each survey $1,400 per Begin December Assumes operators review

for excessive movement or any year 2022 yearly data

spurious trends that may be afterwards

* Information presented on this sheet represents our opinion of probable project costs in 2021 dollars and is based
upon limited engineering. Unit and lump sum prices are based on costs for similar projects, discussions with
contractors, vendor quotes, FDOT, engineering judgement, and/or published data, Actual bids and total project cost
will vary based on contractor's perceived risk, site access, market conditions, availability of materials, etc. No
warranties concerning the accuracy of costs presented herein are expressed or implied.

Besides the maintained and repaired items mentioned above in Table 4-2, GPI also recommended in
their 2019 inspection report that the gate seals and the rip rap slopes adjacent to the spillway be grouted
to fill voids. The prices (in 2019 dollars) appear reasonable but need to account for inflation of about 2-
3% per year. We recommend that these additional items be completed by December 2023.
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The estimated schedules to perform repairs assumes the conditions described do not become

significantly worse. If operators observe these areas becoming significantly more deteriorated, a qualified

consultant should be notified to discuss a revised timeline of repair / maintenance items.

6. Drawdown Impacts

We understand the FDEP is considering lowering the reservoir pool from the normal elevation of 20.0
feet. The reservoir elevations which are being considered are elevation 18.0, 16.0, and 14.0 feet NGVD
29. The following is a summary of the recommendations provided in Section 4.0 with commentary if the
reservoir levels are permanently lowered.

Table 5-1. Drawdown vs Impact on Repairs

KIRKPATRICK MAINTENANCE AND REPAIR ITEMS
VS LOWERED HEADWATER ELEVATION

RECOMMENDATION

IMPACT OF LOWERED RESERVOIR POOL

Remove the logs, vegetation, and other
debris from in front of the spiliway.

(2021-REC-1)

Upstream debris would be able to clog the spillway bays reducing
the discharge capacity of the Project, regardless of poot level. If
discharge capacity is restricted, the reservoir could surcharge and
overtop the embankments during a heavy rain event. The large logs
may also prevent the vertical lift gates from opening or dosing as
intended. The debris should be removed in front of the spillway as
discussed in Section 4 regardless of the reservoir elevation.

Revise the upstream debris barrier
design and repair baier so that logs do
not accumulate in front of the gates.

(2021-REC-2)

To prevent debris from accumulating and reducing spillway capacity
along with interfering with gate operations, the upstream debris
barrier should be repaired with the schedule discussed in Section 4
regardiess of reservation elevation.

The hydraulic cylinders and support
framing for Gate Nos. 2-4 should be
cleaned (sandblasted) and re-coated.

(2021-REC-3)

The gates would need to continue to operate regardless of pool
level. To prolong the useful life of the gate operating system, the
framing and cylinders should be re-coated as recommended in
Section 4.

Debris and vegetation should be
removed from the horizontal members of
the gates along with cleaning of the gate
members so a detailed, hands-on
inspection of the gates can be
performed, including taking thickness
measurements of gate members. The
findings should be reviewed by a
qualified hydraulic steel structural
engineer by December 2023,

(2021-REC-4)

The gates would need to continue to operate regardless of pool
level. To help provide long-term reliability the gate should be
cleaned and inspected per the schedule discussed in Section 4.

The void beneath the downstream edge
of the apron should be grouted and rip
rap placed to prevent future
undermining. '

(2021-REC-5)

If the pool is lowered, discharge through the gates would still be
required, at any pool level. To prevent the downstream apron from
undermining, the schedule to repair the apron discussed in Section
4 would need to be maintained.
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KIRKPATRICK MAINTENANCE AND REPAIR ITEMS
VS LOWERED HEADWATER ELEVATION
RECOMMENDATION IMPACT OF LOWERED RESERVOIR POOL

The palm tree located along the rip rap
of the upstream slope of the left
embankment should be removed.

(2021-REC-6 and 2021-REC-8)

The palm trees should be removed per the schedule discussed in
Section 4 to reduce seepage paths that may be created by the root
system, regardless of pool ievel elevation.

The heavy vegetation along the

downstream revetment of the left . . .
embankr:ent that collects seepage To maintain flow and to allow for visual inspections regardless of

h be kill by J pool level, the vegetation along the left downstream revetment
;og;!d © killed or removed by July should be removed per the schedule discussed in Section 4.

(2021-REC-7)

Establish an elevation and alignment
survey for the spillway piers. Take
readings yearly for three years, then The recommendation to survey the spillway piers could be removed
every five years. The data should be if the pool was lowered to elevation 18 or lower. The likelihaod of

plotted and reviewed after each survey | the structure moving with a reduced hydrostatic loading condition is
for excessive movement or any spurious | jow.

trends that may be developing.
(2021-REC-7)
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U.S. Army Engineer District, Jacksonville Corps of Engineers, Cross Florida Barge Canal Plans Rodman
Dam and Spiflway, January 19686,

URS Corporation Southern, Kirkpatrick Dam and Spiliway Condition Assessment, September 2015.
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Appendix A. Project Drawings
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Appendix B. Photographs



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 1 — Upstream vegetation and logs looking left
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Photograph 2 — Up-close view of log debris
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Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 3 — Debris immediately upstream of gate

Photograph 4 — Light spalling at left pier of Gate No. 1

B-2 Meadat lunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 5 — Vertical spalling at left pier of Gate No. 1

Photograph 6 — Left forebay wall

B-3 Mead: |lunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 7 — Right forebay wall

Photograph 8 — View of operating platform looking northwest
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Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 9 — View of operating platform looking southeast

Photograph 10 — Rust and corrosion on framing that supports the hydraulic cylinders

B-5 Mead. {iunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 11 — Rust and corrosion on top of framing that supporis the hydraulic cylinders

Photograph 12 — Rust on hydraulic cylinder housing

B-6 Mead |lunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 13 — Typical vertical lift gate with corrosion along horizontal members

Photograph 14 — Vegetation growing in vertical structural members

B-7 Mead !iunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 15 — Left tailrace wall

Photograph 16 - Hairline cracks and efflorescence on tainter gate piers

B-8 Mead ilunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 17 — Upstream face of left embankment

Photograph 18 — Downstream face of left embankment
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Kirkpatrick Dam Appendix B
2021 Inspection Photographs
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Photograph 21 — Heavy vegetation along the rip rap revetment of the left embankment

Photograph 22 — Grouted rip rap along the downstream side of the left embankment, adjacent to spillway

B-11 Mead 1lunt



Kirkpatrick Dam Appendix B
2021 Inspection Photographs

Photograph 23 — Upstream slope of right embankment

Photograph 24 — Downstream slope of right embankment

B-12 Mead. ilunt



Kirkpatrick Dam Appendix B
2021 inspection Photographs

Photograph 26 — Palm tree located on the downstream slope of the right embankment

B-13 Mead ilunt



Appendix C. Dive Inspection Report



Underwater Inspection Report
for
TAYLOR ENGINEERING, INC.

NBI Structure 1D. (8): Kirkpatrick Dam Underwater Date (93): 08/02/21 and 08/03/21
Structure/Roadway identification: Underwater Inspection Details:
District (2): 02 Special Crew Hours:
County (3): Putnam Max. Depth:
Feature Intersected (6): N/A Type of Dive Insp.:  Level Il (SCUBA)
Facility Carried (7):  Kirkpatrick Dam Type of Boat Used: N/A

Water Type/Marine Growth:  Fresh — Algae

Inspection Personnel:

Field Personnel: Title P.E./C.B.l. No.: Duty: Signature:

Hoogland, Keith S. sucsl 00341/Lead Dive z ‘( IM
Mauer, Jarred M. AUBI Dive o
Marston, Douglas W. AUBIT Tend

SCOPE:

Divers inspected the spillway upstream and downstream, retaining walls, abutments, piers and gates upstream, stilling basin and wingwalis
downstream including connections and joints in the walls and floor.

CONTROL STRUCTURE:
Weir
Upstream

The concrete surfaces have typical scale (loss of aggregate) up to 1/2in. deep, with no exposed rebar.

Downstream
The concrete surfaces have typical scale (loss of matrix) up to 1-1/2in. deep, with no exposed rebar.

East Abutment (including joints})
Upstream
There is typical scale (loss of aggregate) up to 1/4in. deep, with no exposed rebar

Downstream
There is typical scale (loss of matrix) up to 1/2in. deep, with no exposed rebar.

Piers 1 through 3

Upstream
There is typical scale (loss of aggregate) up to 1/2in. deep, with no exposed rebar.

Downstream
There is typical scale (loss of matrix) up to 1/2in. deep, with no exposed rebar.

This report contains information relating 1o the physical security of a structure and depictions of the structure. This information is confidential and exempt from public
inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b). Florida Statutes.

(C:\mydocs\bridge reporis\Specials/Dams/Kirkpatrick Dam_08-02-21_uUw) Page 1 of 15



Structure ID: Kirkpatrick Dam

District: 03

VOLKERT, INC.

Inspection Date: 08/02/21

CONTROL STRUCTURE (CONTINUED):

West Abutment {including joints)

Upstream

There is typical scale (loss of aggregate) up to 1/4in. deep, with no exposed rebar.

Downstream

There is typical scale (loss of matrix) up to 1/4in. deep, with no exposed rebar.

STILLING BASIN:

West Stilling Abutment

Both joints (walls) are missing joint sealant and can be probed 8in. fo water stop, with no leakage.

East Stilling Abutment

Both joints (walls) are missing joint sealant and can be probed 8in. to water stop, with no leakage.

Downstream Apron

Along the end sill, starting 15ft. from the east end, the downstream apron floor is undercut, 100ft. L x 27in. H, extending back 12in. to 18in. to
a steel sheet pile wall. There are fifteen lifting holes in the steel sheet pile located just below the concrete floor. The holes are up to 2in.

diameter and can be probed 3ft. 8in., no water flow was observed through the lifting holes.

Top of End sill to groundline (south side), End sill is 5ft. high:

Location 2015 2021
West end 14in. 18in.
Floor Seam 3 6ft. | 4ft. Sin.
Floor Seam 2 | 6ft. 6in. | 6ft. 6in.
Fioor Seam 1 | 5ft. 6in. 6t
East end 18in. 18in.

There is rock rubble lining the wingwall and along the end seal and light rock rubble toward the center.

WINGWALLS:

Upstream

The steel sheet piles have random areas of light corrosion.

Downstream

The steel sheet piles have random areas of light corrosion.

Divers could not access the NE wingwall due to numerous logs accumulated in the area.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from public

inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes.
(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_Uw) Page 2 of 15



VOLKERT, INC.
Structure ID: Kirkpatrick Dam
District: 03 Inspection Date: 08/02/21

GATES 1 THROUGH 4

There are four lift gates, each lift gate has four manatee barriers in front of them.
Divers could only access the west manatee barrier at Gate 4 from the north side, all others were blocked by numerous logs.

Upstream
The bolts holding the side seal and brackets on all four gates have severe corrosion with up to 100% section ioss.

All gates, the single seal bracket holding the seals have moderate corrosionflight pitting.
All gates, the side seal bolts have severe deterioration from the fifth bolt, several bolts are deteriorated to flush with the bracket surface.

On the side seal brackets where they are attached to the gate on Gate 1 on the east side has one loose and one missing bolt. Gate 3 on the
east side has one missing bolt.

The boits holding the bottom seal bracket on all four gates are in good condition.
Tne gates have minor leakage along the seal.

The manatee barrlers (frames and grating) have several areas of minor corrosion/pitting.

CHANNEL
There are logs and heavy vegetation throughout the upstream channel.
Boat/Debris Barriers
Upstream
Boat/Debris barrier is comprised of seventeen timber pile clusters each with two to five timber piles, vertical supports and horizontal cables
(10ft. high in some areas).
Clusters 1 through 4 and 14 through 18 have six vertical supports. Clusters 5 through 13 have five vertical supports.
Clusters 1, 2 and 18 are inaccessible due to logs.
Below the waterline, most of the vertical cable supports (plpe) at the boat barrier are broken or corroded through.
The bottom eye bolts are approximately 9ft. below the waterline at sach cluster.
Several of the eye bolts at the timber piles are loose or are corroded through.
There are four visible cables {above the waterline).
There are minor checks and weathering in the timber piles.
Cluster 14 south pile, below fifth eye bolt from top has & void. 12in. H x 1-1/2in. W x 3in. D.
There are numerous logs on the channel bottom in front of all four gates/manatee barriers and along the boat/debris barriers.
Downstream
Floats are metal can type floats and have moderate corrosion and light pitting below the waterline.
onditions e t u f n

Water depth and bottom material at end sill and extending south:

This report contains information relating to the physical security of a structure and depictions of the structure.  This informatior is confidential and exempt from public
inspection pursuant to sections 119.071(3)(a) and 119.071(3)b}, Florida Statutes.

(C \mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_uw) Page 3 of 15



VOLKERT, INC.
Structure ID: Kirkpatrick Dam

District: 03 Inspection Date; 08/02/21

PHOTO LOG:

Photo 1: North elevation/Log Build-up

Photo Z: Deterioration/Missing seai boits (Gate 1 upstream)

This report contains information relating ro the physical security of a structure and depictions of the structura. This information is canfidential and exempt from public
inspection pursuant ta sections 119.071(3)ta) and 119.671(3)(b), Florida Statutes.

(C\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_UW) Page 4 of 15



VOLKERT, INC.

Structure ID: Kirkpatrick Dam
District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

~ Photo 3: Deterioration/Missing seal bolts (Gate 1 upstream)

Photo 4: Deterioration/Missing seal boits (Gate 1 upstream)

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt fiom public
inspection pursuant to sections 119.071(3)(a} and 119.071(3)(b}, Florida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_UW) Page 5 of 156



VOLKERT, INC.
Structure 1D: Kirkpatrick Dam

District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 5: Top of weir, typical scale (upsiream)

Photo 6: East abutment, typical scale (upstream)

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidantial and exempt from public
inspection pursuant 1o sections 119.071(3)(a) and 119.071¢(3)(b), Florida Statutes.

{C:\mydocs\bridge reporis\Specials/Dams/Kirkpatrick Dam_08-02-21_Uw) Page 6 of 15



VOLKERT, INC.

Structure ID: Kirkpatrick Dam
District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 7: Gate 1 bottom seal bracket, typical balt

: Gate 1 manatee parner, lignt cormosion

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt firom public
inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_uw) Page 7 of 15



VOLKERT, INC.
Structure 1D: Kirkpatrick Dam

District: 03 Inspection Date: 08/02/24

PHOTO LOG (CONTINUED):

Photo 9: Pier 1, typical scale (upstream)

Photo 10: Detericration/Missing seal bolts (Gate 2 upstream)

This report contains information relating to the physical security of a snucture and depictions of the structure. This information is confidential and exempt from public
inspection pursuant fo sections 119.071(3)(a) and 119.071(3}(b), Flovida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/iKirkpatrick Dam_08-02-21_Uw) Page 8 of 15



VOLKERT, INC.

Structure ID: Kirkpatrick Dam
District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 11: Boat barrier, deteriorated vertical support

Photo 12: Boat barrier, typical deteriorated eye bolt

This repoit contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt firom public
inspection pursuant to sections 119.071(3){a) and 119.071(3)(b). Florida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_UW) Page 9 of 15



VOLKERT, INC.
Structure [D: Kirkpatrick Dam

District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 13: Boat barmrier, typical deteriorated eye bolt

Photo 14: Boat barrier, loose cables

This report contains information relating to the physicai security of a structure and depictions of the structure. This information is confidential and exempt from public
inspection pursuant to sections 119.071(3)(a) and 119.071¢3)(b), Florida Sratutes.

(C:Amydocs\bridge reports\Specials/Oams/Kirkpatrick Dam_08-02-21_Uw) Page 10 of 15



VOLKERT, INC.

Structure ID: Kirkpatrick Dam
District: 03 Inspection Date: 08/02/21

PROTO LOG (CONTINUED):

Photo 15: Boat barrier Cluster 14, void in pile

Photo 16: NW wingwall, light corrosion {upstream)

This report contains information relating to the physical security of a structure and depictions of the siructure. This information is confidential and exampt from public
inspection pursuant to sections 119.671(3)(a) and 119.071(3)(b), Florida Statites.

(C \mydocs\bridge reports\Speciats/Dams/Kirkpatrick Dam_08-02-21_Uw) Page 11 of 15



VOLKERT, INC.
Structure ID: Kirkpatrick Dam

District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 18: Downstream west sheet piie, light corrosion

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from public
inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b). Florida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_Uw) Page 12 of 15



VOLKERT, INC.

Structure ID: Kirkpatrick Dam
District: 03 inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 19: Gate 4 weir, typical scale

Photo 20: Downstream Gate 4, leakage .

This report contains information relating to the physical security of a stucture and depictions of the structure. This information is ¢ fidential and pt from public

inspection pursuant to sections 119.071(3)fa) and 119.071¢3}(b), Florida Statutes
(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_UwW) Page 13 of 15




VOLKERT, INC.
Structure ID: Kirkpatrick Dam

District: 03 Inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 21: Typical joint in apron

Photo 22: Lifting hole at end sill in steel sheet pile under apron

This report contains information relating to the physical securitv of a structure emd depictions of the structure. This information is confidential and exempt from public
inspection pursuart to sections 119.071(3)a) and 119.071(3)(b), Florida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_Uw) Page 14 of 15



VOLKERT, INC.

Structure ID: Kirkpatrick Dam
District: 03 inspection Date: 08/02/21

PHOTO LOG (CONTINUED):

Photo 23: Downstream boat barrier float

Photo 24: Downsiream boat barrier fioat. typical corrosion

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and axempt from public
inspection pursuant to sections 119.071(3)(a) and 119.071¢3)(b), Florida Statutes.

(C:\mydocs\bridge reports\Specials/Dams/Kirkpatrick Dam_08-02-21_Uw) Page 15 of 15



Appendix D. Condition Assessment Report For Florida Dams and
Impoundments



Date Prepared: September 28, 2021
Prepared By: Martin Kemps, PE

Dam Information

Name of Dam: Kirkpatrick Dam (Rodman Dam and Spillway)
National Inventory of Dams Identification Number: FL00156
Location-City/County: Palatka / Putnam County / Florida

Hazard Classification: Low Name of Waterbody: Rodman Reservoir
Purpose of Dam/Waterbody: ~ Recreation / flood control Total Surface Area:  20.3 square miles

Crest Elevation:  28.0 (NGVD) Crest Width: 30 feet  Crest Length: 7.200 feet

U/S Water Depth: 6> to 19°  D/S Ground Elev.: 5.0 NGVD) U/S Water Elev. 18.0 - 20.0 NGVD)
Crest Material: Sand  U/S Slope: 3(H):1(V) to 10(H):1(V) to 4(H):1(V) D/Slope: 4(H):1(V)

Owner’s Information

Owner’s Name(s): Florida Department of Environmental Protection
Owner’s Address: 8282 S.E. Highway 314, Ocala Florida

Contact Person (if different from above): Mr. Mickey Thomason
Telephone No.: 352-236-7143

Email Address (or other means of communication): www.floridadep.gov

Owner’s Engineer

Name of Engineering Firm or Engineer: Mead & Hunt, Inc.

Florida Professional Engineer License Number: 70468

Mailing Address: 2440 Deming Way, Middleton, WI 53562
Telephone Number: (Business): 608-273-6380
Date of Inspection: August 2 and 3", 2021




1. Crest

a. How would you describe the vegetation on the crest? (Check all that apply)
Recently Mowed X Overgrown Good Cover X Sparse

Other (describe): Rodman Dam Road which consists of asphaltic concrete is located on the crest.

b. Are there any trees or other inappropriate vegetation on the crest? Yes No X

If yes, describe (type of vegetation, size, location, etc.):

¢. Is there a paved road or driveway on the crest? YesX No

If yes, describe the condition (for example, good condition, numerous cracks, newly paved, etc.):

The asphaltic concrete is in relatively good condition considering it appears to be relatively old. Only
minor cracking noted.

d. Are there any depressions, ruts or holes on the crest? Yes No X

If yes, describe (length and width, location, direction of cracking, etc.):

e. Are there any cracks on the crest? YesX No

If ves. describe (length and width, location, direction of cracking, etc.): Numerous minor cracks in

asphaltic concrete. The cracks are due to age of the asphaltic concrete and not related to slope instability.

f. Other observations on the crest: Crest is very wide, but no cut-off wall exists.
2. Upstream Slope (refer to Glossary for description)

a. What is the reservoir level today?

At Normal Pool X (19.6 NGVD) Above Normal Pool Feet Below Normal Pool Feet

b. How would you describe the vegetation on the upstream slope? (Check all that apply)
Recently Mowed X Overgrown Good Cover X Sparse
Other (describe):

¢. Are there any trees or other inappropriate vegetation on the slope?
Yes X No



If yes, describe (type of vegetation, size, location, etc.): The left embankment had a small Palm tree along
the upstream slope that should be removed.

d. Are there any depressions, bulges, ruts, or holes (such as animal burrows) on the slope?
Yes  ~ NoX

If yes, describe (size, location, etc.)

€. Are there any eroded areas on the slope (such as wave erosion along the shoreline)? No

If yes, describe (size of area, location, severity, etc.):

f. Are there any cracks, sloughs or slides (vertical cliffs) on the slope?
Yes =~ NoX

If yes, describe (length, width, height, location, etc.)

g. Isthere any type of slope protection along the shoreline (such as riprap)?
Yes X No___

If yes, describe what type and its condition (for example, riprap - adequate, inadequate, sparse, etc.):
Other observations on the upstream slope Rip rap exists along the upstream slope to approximate El. 22
(NGVD). Rip rap had adequate cover and consisted of high-quality granite material.

3. Downstream Slope (refer to Glossary for description)

a. How would you describe the vegetation on the downstream slope? (Check all that apply)
Recently Mowed X Overgrown Good Cover X Sparse
Other (describe):

b. Are there any trees or other inappropriate vegetation on the slope? Yes X No__

If yes, describe (type of vegetation, size, location, etc.): The right embankment had a small Palm tree
along the downstream slope that should be removed.

¢. Are there any depressions, bulges, ruts, or holes (such as animal burrows) on the slope?
YesX No___

If yes, describe (size, location, etc.): The right embankment contained some rutting due to vehicles
driving off the main roadway.

d. Are there any eroded areas on the slope (such as along abutment contacts)?
Yes_  No X



If yes, describe (size of area, location, severity, etc.):

e. Are there any cracks, sloughs or slides (vertical cliffs) on the slope? Yes_  No X

If yes, describe (length, width, height, location, etc.):

f. Are there any wet areas or areas of hydrophilic (lush, water-loving) vegetation?
Yes X No__

If yes, describe (length, width, height, location, etc.): Along the toe of each embankment seepage water
collects in a trench that discharges into the river. ‘Lush vegetation including cattails are present within

these drainage trenches. The drainage trench is protected by a rip rap revetment,

g. Do any wet areas indicate seepage through the dam (such as rust-colored, stained water)?
YesX No__ NA___

If yes, describe (for example, new area of seepage, no change from past observations, size of area,
location, etc.): The seepage in the drainage ditches appears to be similar when compared to the 2015
inspection of the project performed by Amec Foster Wheeler Environment & Infrastructure, Inc.

h. Are there any leaks (flowing water) from the slope or beyond the toe of the dam?
Yes X No___

If yes, describe (location, rate of flow, turbidity of flow, etc.):_Along the toe of each embankment seepage
water collects in a trench that discharges into the river. The flow was free flowing and did not appear to
be turbid or carrving soil but was very difficult to tell since the natural color of the reservoir is very dark
brown. Seepage along the left embankment that discharges through the culverts was estimated to be 45 to
70 gallons per minute. Seepage from the right embankment could not be estimated since there isn’t any

culverts or weirs installed to collect and monitor the seepage.

i. Other observations on the downstream slope: None

4. Plunge Pool
a. Isthere any type of erosion protection around the plunge pool (such as riprap)?
Yes X No___

If yes, describe what type and its condition (for example, riprap - adequate, inadequate, obstructed by

vegetation):_A timber pile supported, 2'-6" thick reinforced concrete apron exists below the spillway. A
sheetpile cut-off wall extends along the downstream end. The apron has a 2* high end sill to help
dissipate flows. The downstream apron and end sill concrete appear to be in satisfactory condition based

upon the dive inspection performed by Volkert. Inc. in August 2021.

b. Isthere any erosion around the plunge pool? Yes X No

c¢. Ifyes, describe (size of area, location, severity, etc.): The divers reported that the
downstream end of the downstream apron was undermined approximately 27-inches,
exposing the sheet pile cut-off wall. Material has also eroded beneath the apron which
extended 3°-8” upstream of the sheet piling.

d. Other observations around the plunge pool: None



5. Principal and Emergency Spillways

a. What types of spillways are on the dam and what is there composition (such as
corrugated metal, concrete, or siphon pipe; concrete or earth channel)?

Principal Spillway X  Emergency Spillway Other

Describe: The spillway consists of a four-bay reinforced concrete ogee weir with four hydraulically
operated, vertical lift gates. The steel gates are approximately 15' high by 40' wide. A sheetpile cut-off
wall extends along upstream face of the ogee weir. An upstream apron consisting of rip rap underlain by
bedding layers extends 50' upstream of the weir. An operating platform contains the hydraulic operating
system.

b. Has the emergency spillway activated (had flow) since the last inspection?

Yes___ No X (there is no emergency (auxiliary) spillway at the project)

If yes describe (date(s) of flow, reason for activation, depth of flow, erosion damage, etc.):

¢. For pipe spillways, is the intake obstructed in any way (such as with excessive debris)?
Yes___ No_X_(there is no pipe spillway at the project)

d. Ifyes, describe (type of debris, reason for obstruction,
etc.):

e. For pipe spillways, what is the condition of any trash racks (for example, adequate,
inadequate, damaged)? NA

f. For pipe spillways, are there any visible cracks, separations or holes in the pipe(s) (intake
or outlet)? NA
If yes, describe (location, width of crack or separation, etc.):

g. For pipe spillways, are there any apparent leaks in the pipe(s)? NA
If yes, describe (location, rate of flow from leak, etc.):

h. For pipe spillways, how would you describe the overall condition of the pipe(s)? (Check
all that apply) NA

Functioning Normally _ Not Functional___  Deteriorated_  Damaged_  Adequate___
Inadequate

i. For concrete or earth channel spillways, is the entrance or channel obstructed in any way?
YesX No__

If yes, describe (type of obstruction, location, etc.): Heavy wood debris and vegetation extends along the
upstream side of the concrete weir. The upstream debris barrier is not operational, which allows debris to

collect in front of the spillway. The debris limits the discharge capacity of the gates.

j. For earth channel spillways, how would you describe the vegetation in the spillway?
(Check all that apply) NA



For earth channel spillways, are there any trees or other inappropriate vegetation in the
spillway? NA

If yes, describe (type of vegetation, size, location, etc.):

k. For earth channel spillways, are there any eroded areas in the spillway? NA

If yes, describe (size of area, location, severity, etc.):

I For concrete channel spillways, are there any cracks or holes in the spillway?
Yes.  NoX

If yes, describe (width of crack or hole, location, etc.):

m. For concrete channel spillways, are there any leaks or evidence of undermining (flow
under the concrete)? Yes_ No X

If yes, describe (location, rate of flow from leak, indicators of undermining, etc.):

n. For earth or concrete channel spillways, how would you describe the overall condition of
the spillway? (Check all that apply)

Functioning Normally X Not Functional __  Deteriorated  Damaged_  Adequate
Inadequate___

o. Other observations on the spillways: The spillway itself functions normally, however the

debris present upstream of the spillway can lodge in front of the spillway gates and

decrease spillway capacity during large rain events and overtop other areas of the project.
The woody debris may also prohibit the gates from operating properly(lodging).

6. Instrumentation

a. Are there any toe drains at the downstream toe or any other seepage drains on the dam?
Yes X No___

If yes, describe the condition (for example, clogged, free flowing, deteriorated, good condition, etc.):
Along the toe of each embankment seepage water collects in a trench that discharges into the river. The

flow was free flowing and did not appear to be turbid or carrying soil but was very difficult to tell since
the natural color of the reservoir is very dark brown. Seepage along the left embankment that discharges
through the culverts was estimated to be 45 to 70 gallons per minute. Seepage from the right
embankment could not be estimated since there aren’t any culverts or weirs installed to collect and

monitor the seepage.

b. For drains, is an animal guard installed at the outlet of each drain? NA

If no, which drains lack animal guards?

¢. For drains, measure the rate of flow from each drain and record below (use additional
pages if necessary):



Designation/Location Flow Rate Flow Rate in GPM* Turbidity Flow
of Drain {Desctibe clear, muddy, etc.)
Culverts left of 45 to 70 gpm 45 to 70 gpm Appeared clear, but
spillway natural color of water
is dark brown
d. Are there any piezometers on the dam? Yes_ = No X

If yes, describe the condition (for example, good condition, damaged, etc.):

e. For piezometers, does each piezometer have a cap with alock? Yes_  No__

If no, which piezometers need caps (to prevent rainwater intrusion) and/or locks (to prevent tampering)?

f. For piezometers, are you able to take a measurement (depth to water) in each piezometer?
Yes No

If yes, record depth to water (in feet) in each piezometer, record on a separate page and attach to this
form.

g. Are there any other monitoring devices on the dam? Yes_ NoX

If yes, describe what type and the condition (for example, monitoring wells - good condition, damaged,
ete.):

h. Other observations on instrumentation: Survey monuments located on operating platform
and concrete tailrace walls. These monuments are not surveved.

7. Outlet Pipe

a. Any water flowing outside of discharge pipe through the impounding structure. (Check
all that apply) NA

Functioning Normally___ Not Functional___ Deteriorated___ Damaged __ Adequate___
Inadequate___

b. Describe any deficiencies:

8. Stilling Basin

a. Deterioration of concrete structures (Check all that apply)

Functioning Normally X Not Functional___  Deteriorated  Damaged __ Adequate____
Inadequate___

b. Exposure ofrebar? Yes_  NoX

¢. Deterioration of basin sloes and repairs
done:

d. Any obstruction to flow:




9. Waterbody Structures

a. Deterioration of concrete structures (Check all that apply)

Functioning Normally X Not Functional ___  Deteriorated__  Damaged _  Adequate
Inadequate

Describe:  Qverall the spiliway was in good condition

b. Exposure of rebar? Yes  NoX

¢. Deterioration of basin slopes and any repairs
done:

d. Any obstruction to flow: Woody debris and vegetation is present upstream of the

spillway which can lodge in front of the spillway gates, decreasing spillway capacity during
large rain events.

10. Downstream Hazard Issues
a. Deterioration of concrete structures (Check all that apply)

Functioning Normally X Not Functional _  Deteriorated_  Damaged _  Adequate___
Inadequate___

b. Exposure of rebar? Yes  No X

¢. Deterioration of basin sloes and any tepairs done: Some minor voids were noted beneath

the grouted rip rap in the 2019 inspection by Greenman-Pedersen, Inc. These voids have not been filled.

These areas appeared to be in the same condition in 2021 as compared to the 2019 photographs.

d. Any obstruction to flow: No

e. Are there homes downstream from the dam? YesX No_

Approximate distance: Closest dwelling estimated to be 1.3 Miles



11. Photographs
At a minimum, photographs should be taken of the crest, upstream slope, downstream slope, principle

and emergency spillways, and any other notable features. (Example: structures, seepages, ruts, slopc
failure, etc.)

Photographs:

Photograph No. 1: View of downstream end of spillway Photograph No.2: Spillway piers

Photograph No. 3: Diver inspecting Gate 1 .Photograph No. 4: Debris upstream of gates



Photograph No. 5: Corrosion of gate hoist supports Photograph No. 6: Downstream view of gates

Photograph No. 7: Upstream slope of left embankment Photograph No.8: Downstream slopeof left embankment

“‘- &

:;---"_.'. o 5 ‘ Sade i )
Photograph No. 9: Upstream slope of right embankment Photograph No. 10: Downstream slope of right
embankment
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OVERALL CONDITION ASSESSMENT OF IMPOUNDING STRUCTURE AND APPURTENANCES

(Check one)

SATISFACTORY X FAIR (] poor (] uNsaTISFACTORY [ NoT RATED []

1.

Supplemental Comments (Add narrative on your overall assessment category):

SATISFACTORY

No existing or potential dam safety deficiencies are recognized. Acceptable performance
is expected under all loading conditions (static, hydrologic, seismic) in accordance with
the applicable regulatory criteria or tolerable risk guidelines.

FAIR

No existing dam safety deficiencies are recognized for normal loading conditions.
Rare or extreme hydrologic and/or seismic events may result in a dam safety
deficiency. Risk may be in the range to take further action.

POOR

A dam safety deficiency is recognized for loading conditions which may realistically
occur. Remedial action is necessary. POOR may also be used when uncertainties exist as
to critical analysis parameters which identify a potential dam safety deficiency. Further
investigations and studies are necessary.

UNSATISFACTORY
A dam safety deficiency is recognized that requires immediate or emergency remedial
action for problem resolution.

NOT RATED
The dam has not been inspected, is not under state jurisdiction, or has been inspected but,
for whatever reason, has not been rated.
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CERTIFICATION BY PROFESSIONAL ENGINEER

I hereby certify, by signing, dating, and sealing, that the information provided in this report has
been examined by me and found to be true and correct in my professional judgment.

SO,
SN . A{Z"’o
N ?? 236 'EH‘§~,4I,°?, This item has been digitally signed and sealed by
FE T 07 Martin Kemps, PE on 9/28/2021.
=_ ' No.70468 =
= .=
=4 * ' e = Printed copies of this document are not considered
BN STAIEOF ;W3 signed and sealed and the signature must be verified on
Z, %o ALopioh B S any electronic copies.
"// ~TORIDC ‘;6 o
7 SJONAL e

iy

E-Mail Tracy Woods, P.G., State Dam Safety Officer, at Tracy.Woods@FloridaDEP.gov,

when the executed form is ready for download from a secure account.



Nlead Buckman Lock Inspection

;\g |Unt Summary Notes

Project Name: Buckman Lock Owner: grfsi?:rr\r::r:t‘;i e
Mead & Hunt Marty Kemps, PE (FL) .
Representatives: Jim Botz, PE Date: August 3 and 4, 2021

The following findings are a summary of Mead & Hunt's inspection. Detailed information regarding the
inspection will be provided in the inspection report which will also contain the requested Condition
Assessment, recommendations, additional photos, and repair / maintenance information.

Visual Inspection
The following is a summary of the observations made by Mead & Hunt during our inspection.

A. No immediate safety concemns with regards to the lock structure were observed during our
inspection.

B. We observed both miter gates opening and closing. No binding or vibration was noted while
operating.

C. The canal water was flushed twice during our inspection. The emptying and filling valves
appeared to function properly.

D. No significant concrete deterioration of the lock chamber was observed. Some hairline cracking
and minor efflorescence was noted throughout the lock chamber.

E. Operator mentioned that approximately 75% of the lubrication lines used to grease the operating
system no longer accept grease.

F. No seepage around the structure was noted.

G. Flap valves at the outlets of the drainage system, used fo reduce hydrostatic pressures on the
lock walls, appeared to function as intended.

H. The concrete guide walls were in good condition with very minimal hairline cracking and
efflorescence.
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Photograph No. 1: View of lock looking upstream Photograph No.2: Downstream miter gates
Photograph No. 3: Typical hydraulic ram for miter gates Photograph No. 4: Lock chamber being lowered looking
upstream
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Photograph No. 5: Lock lowered looking downstream Photograph No. 6: Upstream mitre gate seal leakage
Photograph No. 7: Downstream rip rap protection Photograph No. 8: Downstream concrete guide wall
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2021 Inspection Report
Buckman Lock

1. General

The Buckman Lock (Project) is owned, operated, and maintained by the Florida Department of
Environmental Protection (FDEP). Mead & Hunt, Inc. (Mead & Hunt) performed the inspection of the
Buckman Lock on August 2 and 4, 2021. This report provides a summary of the inspection and
recommendations for long-term monitoring along with a cost estimate for repairs.

The conclusions and recommendations herein are based on the engineer's opinion and are made
independently of the FDEP, its employees, and its representatives. The conclusions regarding
the condition and safety of the lock and related facilities are not guaranteed but do represent our
best judgment.

This report was prepared by Martin Kemps, PE and reviewed by Jim Botz, PE.

2. Project Description

The Buckman Lock was designed by the U.S. Army Corps of Engineers (USACE) as part of the Cross
Florida Barge Canal system. The Project connects the Rodman Reservoir to the St. Johns River.

The Buckman Lock consists of reinforced concrete with vertical walls and a horizontal floor. The walls
range between seven to twenty-five feet wide at top elevation of 25.5'. The bottom of the walls range
between thirty-one to thirty-seven feet wide with a bottom elevation between -11.0 and -28.0. The
concrete lock floor is two feet thick and has a top elevation of -16.5, with 5-foot-thick concrete struts. A
pressure relief system beneath the floor consists of coarse filter material with 18-inch perforated,
corrugated metal pipes.

The lock has four miter gates, each 47°-9" wide. The upstream gates are 19.5 feet high, while the
downstream gates are 42 feet high. Each gate is controlled by a hydraulic power unit (HPU) with a
horizontally mounted hydraulic cylinder. A manatee protection system is in-place at each set of the miter
gates that prevents injury to passing by manatees due to operating the gates. There is an upstream
concrete guide wall on the right? side of the lock and a downstream concrete guide wall along the left side
of the lock.

The lock is open to the public Thursday through Sunday. During days when the lock is not open to the
public, the lock chamber is flushed daily for environmental reasons.

Representative drawings of the lock structure can be found in Appendix A.

1 Elevations in this report are referenced to NGVD 29,

2 | eft and right are referred to in this report relative to an observer facing downstream,

X14606900\211187.0NTECH\Reports\FINAL\Buckman Lock Inspection Report.docx 1 Mead !lunt



2021 Inspection Report
Buckman Lock

3. Field Inspection

The field inspection of the Project was performed on August 2 and 4, 2021. The following individuals
participated in the visual inspection:

Arthur Annis — FDEP
Jim Botz, PE — Mead & Hunt, Inc.
Marty Kemps, PE - Mead & Hunt, Inc.

At the time of the inspection, the weather was overcast to heavy rains with temperature between 75°F to
82°F. The conditions allowed for a visual assessment of the lock. During the inspection, both the
upstream and downstream miter gates were operated.

Visual observations of the Project's water-retaining structures were made during the field inspection to
note the following conditions:

e Cracking of concrete e Deformation of gate members
¢ Deterioration of concrete ¢ Leakage

+ Joint movement or offsets ¢ Seepage

¢ Misalignment ¢ Erosion

¢ Movement ¢ Debris

s Settlement ¢ Instrumentation

o Excessive debris o Offsets

The field inspection started along the left side of the lock, down to the end of the downstream guide wall,
up the right side of the lock, across the upstream gates and up and down the upstream guide wall then
inside the upstream control building. No condition that requires immediate action was noted during the
field inspection. Photographs taken during the inspection and referenced below can be found in
Appendix B.

The condition of Project components was evaluated relative to the following definitions.

Excellent Appearance is essentially equivalent to post-construction condition. Feature or system
functions as intended and without problems, Maintenance needs are less than or
equivalent to design intent.

Good Appearance has minor deterioration such as concrete shrinkage cracks or damage to
coatings over less than 5 percent of area, which would be expected for a structure or
system of similar age and exposure. Feature or system reliably functions as intended.
Maintenance needs are essentially equivalent to design intent.

Fair Appearance has deterioration such as concrete cracking, spalling, joint offsets, or metal

corrosion over more than 25 percent of area, which is indicative of age, weathering, or
wear. Feature or system accommodates design loadings and functions as intended;

XA4606900\211187.01\TECH\Reports\FINAL\Buckman Lock inspection Report.docx 2 Mead::} lunt
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Buckman Lock

however, operation may periodically require minor manipulation. Maintenance needs are
evident and likely greater than design intent.

Appearance has significant deterioration that could be indicative of reduced structural
integrity and ability to accommodate design loadings. Feature or system often does not
function as intended and requires repair or replacement. Maintenance needs are
frequent and far exceed the design intent.

Unsatisfactory The feature or system is no longer able to perform its function as intended and poses

a threat to the safe operation of the facility. Immediate attention is required to remedy
the condition.

As requested by the FDEP, A Condition Assessment Report For Florida Dams and Impoundments form
was also completed and is included in Appendix C.

3.1

Field Inspection Observations

3.1.1 Lock

The lock appeared in good condition overall. Some minor hairline cracks along the concrete
parapet walls (see Photograph Nos. 1 and 2) were observed. Efflorescence (Photograph Nos. 3
and 4) and light cracking (Photograph No. 5) was noted along the lock walls.

The lock was operated through a couple of cycles during our inspection (Photographs 6 through
10). Both the upstream and downstream gates appeared o operate smoothly without signs of
binding or other problems. The uplift pressure relief system also appeared to be functioning as
designed. Water could be seen flowing from the flap valve (Photograph No. 11) during
dewatering. While the lock chamber was lowered, the top of the upstream gate sill was visible
and appeared to be in good condition (Photograph No. 12). Although the gates operated
smoothly, the operator mentioned that most of the grease lines are not operable. To help prevent
more expensive future repairs, the grease lines should be repaired to allow for proper lubrication.

2021-REC-1  The grease lines for the lock should be repaired to allow for proper lubrication
and to prevent more expensive future repairs by December 2022,

3.1.2 Miter Gates

The miter gates are from original construction (1968). Although gates appeared to be in good
condition during the site visit, some minor corrosion was noted on the gates (Photograph Nos. 13
and 14). We understand that a detailed gate inspection has not been performed within the last
ten plus years. To document the amount of corrosion and overall condition of the gates, the
gates should be cleaned and a detailed, hands-on inspection which includes climbing the gates,
along with taking thickness measurements be performed and the results reviewed by a qualified
hydraulic steel structural engineer.
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2021-REC-2 A detailed, hands-on inspection of the gates should be performed, including
taking thickness measurements of gate members. The findings should be
reviewed by a qualified hydraulic steel structural engineer by December 2023,

3.1.3 Concrete guide wall

The upstream and downstream concrete guide walls are also in good condition (Photograph Nos.
15 and 16). The rip rap shoreline protection (Photograph Nos. 17 to 19) was in good condition
and had sufficient coverage. Some vegetation was noted on the left, downstream side that
should be removed or killed before it becomes well-established.

2021-REC-3  The heavy vegetation along the left, downstream side of the lock within the rip
rap should be killed or removed by July 2022.

3.1.4 Control Room

The upstream control room was observed. The operator reported that all controls were in
working condition. The facility was clean and well maintained (Photograph No. 20). Air
conditioning is kept on to maintain an anti-corrosion environment for the hydraulic power units
(Photograph No. 21) and other operating equipment. The display monitor (Photograph No. 22)
includes percentage of gate opening, lock chamber water level, and information regarding the
manatee protection system.

4, Surveillance and Monitoring

The only monitoring currently performed is from operator observations during site visits and viewing staff
gages to monitor lock chamber water level elevations. The Project does have twenty-seven piezometers,
but they are currently, and historically not measured. Water was observed within the boxes that housed
the piezometers and the system likely needs refurbishing repairs. Since the lock is constantly de-watered
to the upstream sill elevation, with no signs of stress or movement, we recommend that the operators pay
special attention to the uplift pressure release system to ensure it is still functioning as intended, instead
of refurbishing the piezometer system and taking routine measurements. If water cannot be observed
exiting or drastically reduced from the pressure relief valves in the future, then the pressure relief system
should be inspected and cleaned.

2021-REC4  Operators should pay special attention to the pressure relief system when de-watering
the lock to ensure the pressure relief system is functioning as intended. If flow through
the relief valves is not visible, or drastically reduced, the pressure relief system should be
inspected and cleaned within one month of reduced / no flow.
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5. Opinion of Probable Cost and Timeline

The cost estimate is considered a Class 4 estimate based upon the Association for the Advancement of
Cost Engineering (AACE) International Cost Estimate Classification System — As Applied in Engineering,
Procurement, and Construction for the Hydropower Industry. A summary of the Class 5 estimate is

shown in Table 5-1 for reference:

Table 5-1. AACE Cost Estimate Matrix

COST ESTIMATE CLASSIFICATION MATRIX FOR THE HYDROPOWER INDUSTRY

Primary Characteristic Secondary Characteristic
MATURITY LEVEL OF
EXPECTED ACCURACY
ESTIMATE PROJECT DEFINITION 1- EI:I?‘ USAG:O, METHODOLOGY RANGE
CLASS DELIVERABLES ypical purpos typical pstimating melhod Typical variation in low and high
Vxpresseid as % of Coniplete estimate varges M :
definition )
. |Capacity factored, parametric|l:  -20%to -50%
( % o
Cass & 0% to 2% oncept screening madels, judgment, or analogy|H:  +30% to +100%
. Equipment factored or L -15%tc-30%
Class 4 1% to 15% Study or feasibility parametric madels He  +20% to +50%
Budget . " . - .
Class 3 10% to 40% authorization o Semi-detailed umlf co?ts with fL:  -10% to -20%
assembly level lineitems  |H:  +10% to +30%
control
Control or Detailed unit cost with forced |L:  -5% to -15%
Class 2 30% to 75% bid/tender detailed take-off H: 5% to +20%
Check estimate or Detailed unit cost with L -3%to-10%
%
Class 1 65% to 100 bid/tender detailed take-off H:  +3%to +15%

Notes: [a] The state of technology; avaitahility of applicable referenice cost data, and many olher risks aftect the range markedly. The +/ value
represents typical percentage varistion o} actual costs from the cost estimate atter application of centingency {typicaily at a 50%
level ot contidence) for given scope,

The following table is a summary of costs with regards to Mead & Hunt's 2021 recommendations with a
20-30% contingency added included.

Mead | lunt
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Table 5-2. Maintenance, Cost, and Timeline Estimation

BUCKMAN LOCK MAINTENANCE AND REPAIR ITEMS

Mead & Hunt's 2021 Inspection Report

or drastically reduced, the pressure
relief system should be inspected and
cleaned within one month of
reduced/no flow,

(2021-REC-4)

Estimated | Recommended
Recommendation Cost* Completion Date Remarks

Based upon previous
contractor bids with inflation

The grease lines for the lock should accounted for and

be repaired to allow for proper $215.000 contingency.

Iubricat!on and to pre\{ent more ’ N December 2022 Contractors would need to

expensive future repairs. (see remarks) visit the Project to review

(2021-REC-1) existing conditions to
develop a better
understanding of costs.

A detailed, hands-on inspection of the

gates should be performed, including

taking thickness measurements of Inspection includes

gate members. The findings should $38,000 December 2023 physically climbing the gates

be reviewed by a qualified hydraulic Includes engineering review

steel structural engineer.

(2021-REC-2)

The heavy vegetation along the left,

downstream side of the lock within Assumes vegetation will be

the rip rap shoreline protection should N/A July 2022 removed by operating

be killed or removed. personnel

(2021-REC-3)

Operators should pay special

attention to the pressure relief system

when de-watering the lock to ensure

the pressure relief system is .

functioning as intended. If flow Within 1 month after

through the relief valves is not visible, N/A observing no flow None

from pressure
release valves

* Information presented on this sheet represents our opinion of probably project costs in 2021 dollars and is based
upon limited engineering. Actual bids and total project cost will vary based on contractor’s perceived risk, site access,
market conditions, availabifity of materials, etc. No warranties concerning the accuracy of costs presented herein are

expressed or implied.
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Buckman Lock Appendix B
2021 Inspection Photographs

Photograph 1 = Typical light cracking of parapet wall

Photograph 2 — Typical light cracking of parapet wall
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Buckman Lock Appendix B
2021 Inspection Photographs

Photograph 3 — Lock wall with efflorescence

Photograph 4 — Lock wall with efflorescence

B-2 Mead. Hunt



Buckman Lock Appendix B
2021 Inspection Photographs

Photograph 5 — Light cracking along lock wall (looking down)

Photograph 6 — Lock chamber dewatered looking downstream

B-3 Mead:: lunt
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2021 Inspection Photographs

Photograph 7 — Lock chamber dewatered looking upstream from guide wall

Photograph 8 — Lock chamber being dewatered looking upstream.

B-4 Mead: | lunt
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2021 Inspection Photographs

Photograph 9 — Lock chamber full looking downstream

Photograph 10 — Lock chamber full looking upstream with gates partially open
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2021 Inspection Photographs

Photograph 11 — Flap valve for uplift pressure release system

Photograph 12 — Upstream miter gate sill (gates not completely closed in picture)

B-6 Mead -1 lunt



Buckman Lock Appendix B
2021 Inspection Photographs

Photograph 13 — Downstream gates with light corrosion

Photograph 14 — Upstream gates with light corrosion
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Photograph 15 — Downstream concrete guide wall

Photograph 16 — Upstream guide wall

B-8 Mead |lunt
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Photograph 17 — Rip rap along the left, downstream side of the lock

Photograph 18 — Upstream rip rap, left side of lock
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Photograph 19 — Upstream rip rap, right side of lock

Photograph 20 — View inside of control room
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Photograph 21 — Hydraulic power unit in upstream control building

Photograph 22 — View of control screen

B-11 Meaddlunt



Appendix C. Condition Assessment Report For Florida Dams and
Impoundments



Date Prepared: October 1, 2021
Prepared By: Martin Kemps, PE

Dam Information

Name of Dam: Buckman Lock

National Inventory of Dams Identification Number: NA

Location-City/County: Palatka / Putnam County / Florida

Hazard Classification: Unknown Name of Waterbody: Cross Florida Barge Canal

Purpose of Dam/Waterbody: Boat/fish/Manatee passage Total Surface Area: 50,400 square feet (Lock)
Crest Elevation: Lock Walls 25.5 (NGVD) Width: Lock Chamber 84" Lock: Chamber Length 600"

U/S Water Depth: 18.0 —20.0 (NGVD) D/S Ground Elev.: NA U/S Water Elev. 4.0 (NGVD)

Crest Material: NA U/S Slope: NA D/Slope: NA

Owner’s Information

Owner’s Name(s): Florida Department of Environmental Protection
Owner’s Address: 8282 S.E. Highway 314, Ocala Florida

Contact Person (if different from above): Mr. Mickey Thomason
Telephone No.: 352-236-7143

Email Address (or other means of communication): www.floridadep.gov

Owner’s Engineer

Name of Engineering Firm or Engineer: Mead & Hunt, Inc.

Florida Professional Engineer License Number: 70468

Mailing Address: 2440 Deming Way. Middleton. WI 53562
Telephone Number: (Business): 608-273-6380
Date of Inspection: August 2" and 4th, 2021



1. Crest (refer to the Bureau of Reclamation’s Glossary (Glossary) for description)

a. How would you describe the vegetation on the crest? (Check all that apply)
Recently Mowed X Overgrown Good Cover Sparse

Other (describe): Although there isn’t a crest associated with the lock, the grass adjacent to lock structure
is well maintained.

b. Are there any trees or other inappropriate vegetation on the crest? ~ Yes No X

If yes, describe (type of vegetation, size, location, etc.):

c. Isthere a paved road or driveway on the crest?  Yes No X

If yes, describe the condition (for example, good condition, numerous cracks, newly paved, etc.):

d. Are there any depressions, ruts, or holes on the crest?  Yes No X

e. Ifyes, describe (length and width, location, direction of cracking,
ete.):

f. Are there any cracks on the crest?  Yes No X

If yes, describe (length and width, location, direction of cracking, etc.):

g. Other observations on the crest: There is no crest associated with the lock structure

2. Upstream Slope (refer to Glossary for description)

a. What is the reservoir level today?

At Normal Pool X Above Normal Pool Feet Below Normal Pool Feet

b. How would you describe the vegetation on the upstream slope? (Check all that apply)
NA X _ Recently Mowed Overgrown Good Cover Sparse
Other (describe):

c. Are there any trees or other inappropriate vegetation on the slope?
Yes_  No X

If yes, describe (type of vegetation, size, location, etc.):

d. Are there any depressions, bulges, ruts, or holes (such as animal burrows) on the slope?
NAX_ Yes  No_



If yes, describe (size, location, etc.)

€. Are there any eroded areas on the slope (such as wave erosion along the shoreline)? No

If yes, describe (size of area, location, severity, etc.):

f. Are there any cracks, sloughs, or slides (vertical cliffs) on the slope?
Yes_  NoX

If yes, describe (length, width, height, location, etc.)

g. Isthere any type of slope protection along the shoreline (such as riprap)?
YesX No___

If yes, describe what type and its condition (for example, riprap - adequate, inadequate, sparse, etc.): Rip

rap is present along the river slopes. Rip rap has adequate cover and consists of high-quality granite
material.

Other observations on the upstream slope:

3. Downstream Slope (refer to Glossary for description)

a. How would you describe the vegetation on the downstream slope? (Check all that apply)
NA_X Recently Mowed Overgrown Good Cover Sparse
Other (describe):

b. Are there any trees or other inappropriate vegetation on the slope? NA X

If yes, describe (type of vegetation, size, location, etc.):

¢. Are there any depressions, bulges, ruts, or holes (such as animal burrows) on the slope?
NAX Yes_  No

If yes, describe (size, location, etc.):

d. Are there any eroded areas on the slope (such as along abutment contacts)?
NAX Yes = No_

If yes, describe (size of area, location, severity, etc.):

e. Are there any cracks, sloughs, or slides (vertical cliffs) on the slope? NA X

If yes, describe (length, width, height, location, etc.):




f. Are there any wet areas or areas of hydrophilic (lush, water-loving) vegetation?
Yes ~ NoX

If yes, describe (length, width, height, location, etc.):

g. Do any wet areas indicate seepage through the dam (such as rust-colored, stained water)?
Yes_  No X NA_

If yes, describe (for example, new area of seepage, no change from past observations, size of area,
location,
etc.):

h. Are there any leaks (flowing water) from the slope or beyond the toe of the dam?
Yes ~ No X

If yes, describe (location, rate of flow, turbidity of flow, etc.):

i. Other observations on the downstream slope:

4. Plunge Pool (refer to Glossary for description)

a. s there any type of erosion protection around the plunge pool (such as riprap)?
Yes X No___

If yes, describe what type and its condition (for example, riprap - adequate, inadequate, obstructed by
vegetation): Rip rap is present along the canal edges by the miter gates. Rip rap has adequate cover and

consists of high-quality granite material.

b. Is there any erosion around the plunge pool? Yes_ No X (nothing visible above
waterline)

If yes, describe (size of area, location, severity, etc.):

¢. Other observations around the plunge pool:

5. Principal and Emergency Spillways (refer to Glossary for description)

a. What types of spillways are on the dam and what is their composition (such as corrugated
metal, concrete, or siphon pipe; concrete or earth channel)?

Principal Spillway Emergency Spillway Other Miter gates associated with the lock

Describe: Miter gates do not act as a spillway but would provide some discharge capacity.




b. Has the emergency spillway activated (had flow) since the last inspection?
Yes No_ NA X

If yes describe (date(s) of flow, reason for activation, depth of flow, erosion damage, etc.):

¢. For pipe spillways, is the intake obstructed in any way (such as with excessive debris)?
Yes  No__ NA X

If yes, describe (type of debris, reason for obstruction, etc.):

d. For pipe spillways, what is the condition of any trash racks (for example, adequate,
inadequate, damaged)?

e. For pipe spillways, are there any visible cracks, separations, or holes in the pipe(s)
(intake or outlet)? Yes_  No_ NA X

If yes, describe (location, width of crack or separation, etc.):

f. For pipe spillways, are there any apparent leaks in the pipe(s)? . Yes_  No__ NA X

If yes, describe (location, rate of flow from leak, etc.):

g. For pipe spillways, how would you describe the overall condition of the pipe(s)? (Check
all that apply)

Functioning Normally  Not Functional _  Deteriorated Damaged_ Adequate___
Inadequate___
h. For concrete or earth channel spillways, is the entrance or channel obstructed in any way?
Yes  No__ NA X
If yes, describe (type of obstruction, location, etc.):

i. For earth channel spillways, how would you describe the vegetation in the spillway?
(Check all that apply)

Recently Mowed Overgrown Good Cover Sparse
Other (describe): NA

j. For earth channel spillways, are there any trees or other inappropriate vegetation in the
spillway? Yes  No_ NA X

If yes, describe (type of vegetation, size, location, etc.);

k. For earth channel spillways, are there any eroded areas in the spillway?
Yes_  No___ NA X



If yes, describe (size of area, location, severity, etc.):

. For concrete channel spillways, are there any cracks or holes in the spillway?
YesX No___

If yes, describe (width of crack or hole, location, etc.): Minor hairline cracks were noted along the
chamber walls.

m. For concrete channel spillways, are there any leaks or evidence of undermining (flow
under the concrete)? Yes  No X

If yes, describe (location, rate of flow from leak, indicators of undermining, etc.):

n. For earth or concrete channel spillways, how would you describe the overall condition of
the spillway? (Check all that apply)

Functioning Normally X Not Functional ___  Deteriorated___ Damaged___  Adequate
Inadequate___

o. Other observations on the spillways: Although the lock is not a spillway, the gates
rated smoo d without binding,

6. Instrumentation (refer to Glossary for description)

a. Are there any toe drains at the downstream toe or any other seepage drains on the dam?
Yes X No___

If yes, describe the condition (for example, clogged, free flowing, deteriorated, good condition, etc.):

There is an uplift pressure relief system consisting of 18-inch diameter corrugated metal pipes that
discharge through the flap gates on the downstream side of the canal. During our inspection, the drainage
system appeared to operate as intended. Discharge water could be seen exiting the flap valves when the
lock chamber water was being lowered.

b. For drains, is an animal guard installed at the outlet of each drain? Yes X No___

If no, which drains lack animal guards?

c. For drains, measure the rate of flow from each drain and record below (use additional

pages if necessary):
Designation/Location Flow Rate Flow Rate in GPM* Turbidity Flow
of Drain (Describe clear, muddy, cte.)
Five lateral drains to 10=20 GPM 10-20 GPM Clear
relief uplift pressures

d. Are there any piezometers on the dam? Yes X No___



If yes, describe the condition (for example, good condition, damaged, etc.): Twenty-seven piezometers
exist at the project. The piezometers are not currently monitored by ad.

e. For piezometers, does each piezometer have a cap with a lock? Yes X No

If no, which piezometers need caps (to prevent rainwater intrusion) and/or locks (to prevent tampering)? .
Standing water was observed within the housing boxes.

f. For piezometers, are you able to take a measurement (depth to water) in each piezometer?
Not attempted, standing water in housing boxes.

If yes, record depth to water (in feet) in each piezometer, record on a separate page and attach to this
form.

g. Are there any other monitoring devices on the dam? YesX No_

If yes, describe what type and the condition (for example, monitoring wells - good condition, damaged,
etc.): Staff gauge for water levels within the lock.

h. Other observations on instrumentation: Survey monuments were noted along the top of
the lock chamber walls. These monuments are not surveyed.

7. Outlet Pipe (refer to Glossary for description)

a. Any water flowing outside of discharge pipe through the impounding structure. (Check
all that apply) There is an uplift pressure relief system consisting of 18-inch diameter
corrugated metal pipes that discharge through the flap gates on the downstream side of
the canal. During our inspection, the drainage system appeared to operate as intended.
Discharge water could be seen exiting the flap valves when the lock chamber water was
being lowered

b. Describe any deficiencies:

8. Stilling Basin (refer to Glossary for description) NA

a. Deterioration of concrete structures (Check all that apply)

Functioning Normally _ Not Functional _  Deteriorated_  Damaged___  Adequate___
Inadequate

b. Exposure of rebar? Yes  No_

¢. Deterioration of basin sloes and repairs done:

d. Any obstruction to flow:




9. Waterbody Structures

a. Deterioration of concrete structures (Check all that apply)

Functioning Normally X Not Functional __ Deteriorated___ Damaged__  Adequate__
Inadequate___

Describe:

b. Exposure of rebar? Yes = NoX

c. Deterioration of basin slopes and any repairs done: NA
d. Any obstruction to flow: No

10. Downstream Hazard Issues
a. Deterioration of concrete structures (Check all that apply)

Functioning Normally X Not Functional __  Deteriorated _ Damaged___  Adequate_
Inadequate

b. Exposure of rebar? Yes No X

¢. Deterioration of basin sloes and any repairs done: None
d. Any obstruction to flow: No

e. Are there homes downstream from the dam? Yes X No___

Approximate distance: Operator houses are located immediately downstream of lock.




11. Photographs

At a minimum, photographs should be taken of the crest, upstream slope, downstream slope, principle
and emergency spillways, and any other notable features. (Example: structures, seepages, ruts, slope

failure, etc.)
View of lock looking upstream Downstream miter gates
Upstream miter gates Tailrace channel



Upstream channel Typical cracking along canal wall
Staff gauge on lock wall Display panel in operating house
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OVERALL CONDITION ASSESSMENT OF IMPOUNDING STRUCTURE AND

(Check one)

APPURTENANCES

SATISFACTORY X FAIR L] poor [] unsaTisFacTory (] NoT RATED [

1.

SATISFACTORY

No existing or potential dam safety deficiencies are recognized. Acceptable performance
is expected under all loading conditions (static, hydrologic, seismic) in accordance with
the applicable regulatory criteria or tolerable risk guidelines.

FAIR

No existing dam safety deficiencies are recognized for normal loading conditions.
Rare or extreme hydrologic and/or seismic events may result in a dam safety
deficiency. Risk may be in the range to take further action.

POOR

A dam safety deficiency is recognized for loading conditions which may realistically
occur. Remedial action is necessary. POOR may also be used when uncertainties exist as
to critical analysis parameters which identify a potential dam safety deficiency. Further
investigations and studies are necessary.

UNSATISFACTORY

A dam safety deficiency is recognized that requires immediate or emergency remedial
action for problem resolution.

NOT RATED

The dam has not been inspected, is not under state jurisdiction, or has been inspected but,
for whatever reason, has not been rated.

Supplemental Comments (Add narrative on your overall assessment category): No stability analyses of
the project were available for review.
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Technical Memorandum
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To: Richard J. Rowe, Florida Department of Environmental Protection
From: Martin Kemps, P.E., Project Manager

Date: 8/20/2021

Subject: Kirkpatrick Dam Breach Modelling Approach

1.  Introduction and Background

The Kirkpatrick Dam consists of three water retaining structures: a southwest embankment, a concrete
spillway with four lift gates, and a northeast embankment. The reservoir, known as the Rodman
Reservoir, is created by the Kirkpatrick Dam and Buckman Lock, which span across the Ocklawaha River
and the Cross Florida Barge Canal, respectively. At normal pool, the reservoir has a surface area of
approximately 20.3 square miles, a gross volume of approximately 82,000 acre-feet, and a length of
approximately 16.4 miles. The dam is currently listed as “Low Hazard Potential” in the National Inventory
of Dams (FL00156), meaning failure or mis-operation results in no probable loss of human life and low
economic and/or environmental losses.

To better understand downstream consequences and to assess the hazard potential of the dam, Mead &
Hunt will perform a dam failure analysis (DFA). It is our understanding that there is not an existing dam
breach hydraulic analysis that can be referenced. In advance of developing a hydraulic model and
performing the DFA, this document summarizes available information, assumptions, and model
parameters/methodology that will be used.

2. Computer Model

The computer program HEC-RAS (Version 6.0), developed by the U.S. Army Corps of Engineers
(USACE), Hydrologic Engineering Center (HEC), will be used for the dam failure analysis. A coupled one-
dimensional (1D) and two-dimensional (2D) unsteady-state model will be developed within HEC-RAS to
analyze the flood wave resulting from a breach of the Kirkpatrick dam that travels down the Ocklawaha
River and into the St. Johns River. Where needed, the RAS Mapper application included within HEC-RAS
will be used in conjunction with ESRI's ArcGIS Pro to develop model geometric data using collected
geospatial data.

3. Development of Geometric Data

The upstream extent of the coupled 1D/2D HEC-RAS model will be located at the approximate start of the
Rodman Reservoir pool. The downstream extent of the model and inundation mapping will be the same
as the downstream extent used in the June 2018 Emergency Action Plan, which is just upstream of the
Seaboard Coastline Railroad bridge. The 1D portion of the model wilt cover the reservoir itself, whereas
the 2D portion will include the length of the Ockiawaha River downstream of Kirkpatrick Dam and the St.
John’s River from south of the confluence with the Ocklawaha River north to the railroad bridge.
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3.1 Topographic Data

The topographic data needed for the model were obtained from two LiDAR survey digital elevation
models (DEM) that are publicly available. The first DEM was generated from a LiDAR survey performed in
2007 by the Florida Division of Emergency Management along the St. Johns River through Clay and
Putnam Counties. The resulting DEM has a 5-foot grid resolution. The second DEM was produced from a
LiDAR survey performed in 2012 by the St. Johns River Water Management District. This DEM has a 5-
foot grid resolution and covers the project area outside of the 2007 survey extents. The two DEMs will be
merged into a single 5-foot grid DEM and trimmed to the project area using tools in ArcGIS to create the
model terrain.

Efforts are being made to obtain bathymetry data of the Ocklawaha River and St. Johns River from
publicly available sources of depth contours as well as nautical/chart plotter companies. If contour data
from these sources is obtained, the contours will be converted into a DEM with a 5-foot grid resolution
using tools in ArcGIS. The bathymetry DEM will be merged with the terrain DEM to create a single DEM
that will be used in the hydraulic model development. If this information cannot be obtained, a proxy
bathymetry will be created using 1D channel geometry within the RAS Mapper application. This 1D
generated bathymetry will be designed with a capacity that meets known conveyance capacity of the
downstream Ocklawaha River.

3.2 Bridge Structure Data

Two bridges span the Ocklawaha River downstream of the Kirkpatrick Dam. Bridge piers in or near the
river will be included in the model terrain to accurately reflect the impact of the bridge on water surface
elevation and flow disruption. Bridge deck elevations will be considered when evaluating the model
results to determine if overtopping occurs.

The two bridges are located on Florida State Road 19 and are managed by the Florida Department of
Transportation (FDOT) and Florida State Highway Patrol. Bridge 760035 spans the main channel of the
Ocklawaha River and has two large piers within the river channel as well as multiple piers on each
overbank of the river. The distance between abutments is approximately 1,400 feet. Bridge 760036 spans
the north channel of the Ocklawaha River and has six piers within the river channel. The abutments are
located near the channel banks with a separation of approximately 300 feet.

Construction drawings of the bridges were obtained from the FDOT through an exempt document
request. Information from these drawings will be used to add bridge piers to the model DEM.

3.3 Rodman Reservoir

The 1D portion of the model will represent the reservoir itself using a storage area with a level-pool
routing scheme. The storage volume will be defined by a stage-storage relationship that was provided by
the Kirkpatrick Dam principal operator. This stage-storage relationship was originally established by the
USACE in 1977 and is shown in Table 1.
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Table 1: Rodman Reservoir Stage-Storage Relationship

Elevation NGVD Reservoir Volume (Acre - ft)

*Calculated using flood pool surface area determined in ArcGIS

3.4 2D Flow Area

The 2D flow area will be used within the HEC-RAS model to represent hydraulics downstream of the
Kirkpatrick Dam. The 2D area will account for the flood wave resulting from a breach of the gated spillway
propagating downstream through the Ocklawaha main channel, network of side channels, and overbank
areas. These flow patterns cannot be accurately represented with a 1D model. A 2D mesh wili be
generated over the terrain DEM with varying cell sizes. A smaller cell size and break lines will be used to
define high ground features, steep terrain, and areas near the river to improve model accuracy and
performance.

The Manning's n roughness values for the 2D area will be defined based on polygons digitized in ArcGIS
using aerial imagery. Roughness values for various surface types will be set based on common practice
and engineering judgement.

3.5 Kirkpatrick Dam

The Kirkpatrick earthen dam and gated spillway will be represented in the model using a storage area
connection which will connect the upstream storage area to the downstream 2D flow area. Geometry of
the dam structure, the four gate bays, and the four lift gates were obtained from as-built construction
drawings. The gates will be included in the connection as sluice gates with ogee sill weirs, and
appropriate discharge coefficients will be selected for weir, orifice, and sluice discharge.

Gate openings will be based on reservoir inflows and assumed operations for each of the scenarios
described below. From discussions with the principal operator, we understand that typical operating
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procedure involves having the outer two gates opened less than the inner two gates for fishing benefits.
This gate cperation protocol will be applied to the model.

4. Model Scenarios

As outlined in our contract, we will model five dam breach scenarios involving different reservoir poo!
elevations: maximum design elevation, normal pool elevation. and three pool elevations below normal
pool as shown in Table 2.

For the maximum poo! scenario, we will assume that operations personnel will have all four gates fully
open to prevent further pool rise. Based on dam and spillway data included in a 2015 Condition
Assessment Report by URS. the peak spillway discharge at a headwater elevation of 23.2 feet with all
four gates open is 36,300 cfs. To aliow the reservoir to stabilize at the defined pool elevation for the
maximum poocl scenario, a reservoir inflow of 36,300 cfs will be used.

For the remaining four scenarios, we will assume that operations personnel have the gates open to
maintain a minimum flow in the downstream river. From discussions with the principal operator, we
understand that the minimum flow maintained through the spiliway is 400 cfs. To allow the reservoir to
stabilize at the defined pool elevation for each scenario, a reservoir inflow of 400 cfs will be used.

Table 2: Summary of Model Scenarios

R ir pool Elevati R ir Infl
Scenario ESBWOII'NPGOVD evation eser[\g::Sln ow Ga te openiﬂg(s’
Maximum Pool = | T LR
blomal Fes! bt - é
PrawDown | - - —
Draw Down 2 b= o) e
e )
Praw own 3 - - .. W—

For all five scenarios, the 178-foot-wide concrete spillway structure will be breached down to an elevation
of -4 feet NGVD. The breach will initiate after the model has stabilized and will form in 0.1 hours.
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{Max) {(Normal) Pool Pool Pool

K(rkpatrlck Dam
R B
b
H B
NN

Downstream Distance [miles]
Flood Wave incremental Rise [feet]
Peak Flood Wave Stage [feet NGVD]
flood Wave Arrival Time [hours]
Time to Peak Flood Stage [hours}

Northeast of Dean Creek Road

Downstream Distance [miles)

Flood Wave incremental Rise [feet]
Peak Flood Wave Stage [feet NGVD]
Flood Wave Arrival Time [hours]
Time to Peak Fiood Stage [hours]

SH19 Bridge

Downstream Distance [miles]

Flood Wave Incremental Rise [feat]
Peak Flood Wave Stage [feet NGVD]
Flood Wave Arrival Time [hours]
Time to Peak Flood Stage [hours]

St. John Upstream Model Extents

Downstream Distance {miles]

Fiood Wave Incremental Rise [feet]
Peak Flood Wave Stage [feet NGVD]
Flood Wave Arrival Time [hours]
Time to Peak Flood Stage [hours]

Fruitland Cove

|
|

Beecher Point - Welaka

Downstream Distance [miles)

Flood Wave incremental Rise [feet]
Peak Flood Wave Stage (feet NGVD]
Flood Wave Arrival Time [hours])
Time to Peak Flood Stage [hours]

Downstream Distance [miles]

Flood Wave incremental Rise [feet}
Peak Flood Wave Stage [feet NGVD]
Flood Wave Arrival Time [hours]
Time to Peak Flood Stage [hours]




Kirkpatrick Dam Failure Analysis
Breach Wave Results Table

{Max) {Normal) Pool Pool Pool
Stephens Point - Welaka
Downstream Distance [miles]
Flcod Wave Incremental Rise [feet] -
Peak Flood Wave Stage [feet NGVD] -
Flood Wave Arrival Time [hours] - !

Time to Peak Flood Stage [hours] -

River Road - Satsuma

Downstream Distance [miles]

Flood Wave Incremental Rise [feet] =
Peak Flood Wave Stage [feet NGVD]

Flood Wave Arrival Time {hours} =
Time to Peak Flood Stage [hours]

Whitney Street - Satsuma

Downstream Distance [miles]

Flood Wave Incremental Rise [feet]
Peak Flood Wave Stage [feet NGVD]
Flood Wave Arrival Time [hours]
Time to Peak Flood Stage [hours]

Stokes Island

Downstream Distance [miles}

Flood Wave Incremental Rise [feet]
Peak Flood Wave Stage [feet NGVD]
Flood Wave Arrival Time [hours]
Time to Peak Flood Stage [hours]

Barrentine Creek

Downstream Distance [miles]

Flood Wave Incremental Rise [feet])
Peak Flood Wave Stage [feet NGVD!
Flood Wave Arrival Time [hours)
Time to Peak Flood Stage [hours}

Downstream Model Extents

Downstream Distance [miles]

Ficod Wave Incremental Rise [feet]
Peak Flood Wave Stage [feet NGVD]
Ficod Wave Arrival Time {hours]
Time to Peak Flood Stage [hours]
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Peak Stage / Incremental Rise Peak Stage / Incremental Rise Peak Stage / incremental Rise

Peak Stage / Incrementsal Rise

{ft}

(ft)

{it)

(ft)

Kirkpatrick Dam

Peak Flood Wave Stage {feet NGVD] ¥ Flood Wave Incremental Rise [feet]

Nartheast of Dean Creek Road

Peak Flood Wave Stage [feet NGVD] W Flood Wave incremental Rise {feet]

SH19 Bridge

Peak Flood Wave Stage {feet NGVD] M Flaod Wave Incremental Rise [feet]

St. John Upstream Model Extents

Peak Flood Wave Stage [feet NGVD] ® Flood Wave Incremental Rise [feet]



Peak Stage / Incremental Rise Peak Stage / Incremental Rise Peak Stage / iIncremental Rise

Peak Stage / Incremental Rise

()

{ft}

{ft)

(f)

Fruitland Cove

Peak Flood Wave Stage [feet NGVD} m Flood Wave Incremental Rise [feet]

Beecher Point - Welaka

Peak Fiood Wave Stage [feet NGVD] ¥ Flood Wave Incremental Rise [feet]

Stephens Point - Welaka

Peak Flood Wave Stage [feet NGVD] ® Ficod Wave incremental Rise [feet)

River Road - Satsuma

Peak Flood Wave Stage [fest NGVD] ® Flood Wave thcremental Rise [feet]



Peak Stage / Incremental Rise Pesak Stage / incremental Rise Peak Stage / Incremental Rise

Peak Stage / Incremental Rise

(ft)

{Ft)

{ft)

(ft)

Whitney Street - Satsuma

u Peak Flood Wave Stage [feet NGVD]) M Flood Wave Incremental Rise [feet]

Stokes Island

W Peak Flood Wave Stage [feet NGVD] M Flood Wave Incremental Rise [feet}

Barrentine Creek

i Peak Flood Wave Stage [feet NGVD] B flood Wave incremental Rise [feet]

Downstream Maodel Extents

i Peak Flood Wave Stage [feet NGVD] B Flood Wave Incremental Rise [feet]
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Executive Summary

Executive Summary

This report presents the findings of a Dam Failure Analysis for the Kirkpatrick Dam in Putnam
County, Florida.

Combined 1D/2D HEC-RAS models were developed to simulate a failure of the Kirkpatrick Dam under
multiple reservoir pool elevation scenarios including reservoir at maximum pool elevation of 23.2 feet
NGVD 29, reservoir at normal pool elevation of 20.0 feet, and the reservoir drawn down to elevations of
18.0, 16.0, and 14.0 feet. Results from these models were used to determine flood wave heights and
arrival times at important locations downstream of the dam. An assessment of parcels with habitable
structures that are impacted by dam failure under each scenario was also performed.

Results of the failure models and affected structure assessment were compared to FEMA standards for
dam hazard potential classification. Based on FEMA guidelines and definitions of the hazard levels,
Kirkpatrick Dam should be classified as a HIGH hazard dam. It is important to note that the hazard
potential classification does not reflect in any way the current condition of the dam (e.g., safety, structural
integrity, flood routing capacity).

The results and discussions presented in this report may assist the Florida Department of Environmental

Protection in understanding the downstream hazard potential of the dam and how changes to reservoir
elevation affect the hazard potential.
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Section 1
Introduction

1. Introduction

The Kirkpatrick Dam (Project) is owned, operated, and maintained by the Florida Department of
Environmental Protection (FDEP). The dam is currently listed as “Low Hazard Potential” in the
National Inventory of Dams (FL00156), meaning failure or mis-operation results in no probabie loss of
human life and low economic and/or environmental losses. Recent consideration has been given to
reducing the normal pool elevation of the reservoir to reduce operation costs and potentially reduce
the downstream hazards.

The FDEP retained Mead & Hunt, Inc. (Mead & Hunt) to perform a dam failure analysis (DFA) of the
Project under various reservoir pool elevations to better understand downstream consequences and to
assess the hazard potential of the dam. The modeled scenarios include the reservoir at maximum design
elevation, the reservoir at normal pool elevation, and three reservoir draw-down conditions as summarized
in the table below,

Table 1: Summary of Model Scenarios

Reservoir pool Elevation

: Scenario_ NGVD 29

i

Two known DFA studies have previously been completed for the Project in conjunction with Emergency
Action Plan (EAP) efforts. The first was developed by URS in Aprii 2006 (URS Corporation, 2006) and
considered a sunny-day breach at normal pool elevation. The second was developed by the FDEP in June
2018 (FDEP, 2018) and considered a sunny-day breach at both a normal pool and PMF event conditions.
Reports for both studies were made available by FDEP and used as references during the development of
this analysis. However, the associated models were not available, and a new model was needed.

1 All elevations in this report are given in feet and referenced to the National Geodetic Vertical Datum of 1929
(NGVD 29).
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Section 2
Project Description

2. Project Description

The Kirkpatrick Dam is located on the Ocklawaha River and impounds the Rodman Reservoir. The dam
and nearby Buckman Lock are a part of the Marjorie Harris Carr Cross Florida Greenway. A location
map is included in Appendix A. Downstream of the dam the Ocklawaha River flows through a swamp
and bifurcates into multiple distributaries before a confluence with the St. John’s River downstream of
Lake George.

At normal pool, the reservoir has a surface area of approximately 20.3 square miles, a gross volume of
approximately 82,000 acre-feet, and a length of approximately 16.4 miles (URS, September 2015). The
earthen dam embankments measure approximately 7,200 feet long and consist of homogenous sand
material. The crest is 30 feet wide with a top elevation of 28.3 feet. The crest is topped with an asphalt
access road. The concrete spillway section measures 178 feet wide and contains four slide gates, each
measuring 40-feet wide by 15-feet tall (U.S. Army Corps of Engineers Jacksonville District, January 1966).

Drawings for the dam are included in Appendix B.
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Section 3
Model Development

3. Model Development

The U.S. Army Corps of Engineers (USACE) Hydrologic Engineering Center's River Analysis System
(HEC-RAS) version 6.0.0 was used for the dam failure analysis. Due to the complexity of the downstream
river, a coupled one-dimensional (1D) and two-dimensional (2D) unsteady-state model was developed
within HEC-RAS to analyze the flood wave resulting from a breach of the Kirkpatrick Dam that travels
down the Ocklawaha River and into the St. John’s River.

The upstream extent of the coupled 1D/2D HEC-RAS model is the Rodman Reservoir pool. The
downstream extent of the model and inundation mapping is the same as the downstream extent used in
the 2018 FDEP report, which is just upstream of the Seaboard Coastline Railroad bridge. The 1D portion
of the model covers the reservoir itself, whereas the 2D portion includes the length of the Ocklawaha
River downstream of Kirkpatrick Dam and the St. John's River reach from 4.5 miles upstream of the
confluence with the Ocklawaha River to the Seaboard Coastline Railroad bridge.

3.1 Terrain Data
Model terrain data was obtained from publicly available Light Detection and Ranging (LIDAR) Digital

Elevation Model (DEM) files. The terrain data was processed, analyzed, and modified using tools in
ArcMap version 10.7.

A DEM was obtained from the USGS National Elevation Dataset (NED) (USGS, 2021) with a 1/3 arc
second cell size. This DEM covers the entire model domain but at a resolution of 1/3 arc second
(approximately 10 meters), the Ocklawaha River channel is not clearly defined in some areas. The NED
data was used to assess the accuracy of local DEM data sources.

A DEM raster was obtained from the National Oceanic and Atmospheric Administration (NOAA)
Continuously Updated Digital Elevation Model (CUDEM) (NOAA, 2021). This DEM has a resolution of
9.84 feet (3 meters) and includes St. John’s River bathymetry. The CUDEM covers the eastern portion of
the model domain, extending approximately 3,000 feet west (upstream) of the State Highway 19 bridge. It
was found that the CUDEM matches poorly with the NED data along the right? descending bluff line of the
Ocklawaha River floodplain. During data processing, this region of disagreement with the NED data was
clipped from the CUDEM data. The CUDEM also includes bathymetry for the Ocklawaha River; however,
it only extends upstream from the St. John'’s River to approximately 5,000 feet east (downstream) of the
State Highway 19 Bridge.

Two DEMs with resolutions of 5 feet were provided by the Saint John’s River Water Management District
(SJRWMD) (SJRWMD, 2012) which has jurisdiction over the model area. The first DEM raster covers the
eastern portion of the model area, with a similar extent as the CUDEM data, but there is a 5-foot vertical
discontinuity with the NED data in the floodplain. Due to this discontinuity and the availability of other
data, this DEM raster was not used. The second DEM raster covers the western portion of the model
domain and matches well with the NED data.

2 Left and right are referred to in this report relative to an observer facing downstream.

Mead:{lunt
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The NED and CUDEM DEMs were projected to the North American Datum (NAD) 1983 Florida State
Plane East (feet), converted from meters to feet, and snapped to the SIRWMD DEM grid. The three
DEMSs were then mosaiced together, with the lowest resolution NED data on bottom and the highest
resolution SURWMD data on top. The mosaiced raster was converted from a vertical datum of NAVD88 to
the NGVD29 datum using the NOAA National Geodetic Survey (NGS) coordinate conversion tool. As
shown in Appendix E, the conversion for the Project location is:

NGVD29 = NAVD88 + 0.9186 feet

These horizontal and vertical datums were used for the HEC-RAS model.

3.2 Bathymetry Data

As discussed above, bathymetric data of the St. John's River and portions of the Ocklawaha River
were obtained from the CUDEM DEM data. High quality Ocklawaha River bathymetry ends
approximately 5,000 feet east (downstream) of the State Highway 19 bridge. Additional bathymetry
was required for the remaining Ocklawaha River reach between the outlet of the dam and the high
quality CUDEM bathymetry.

Bathymetry was created using a combination of the RAS Mapper application and ArcMap tools. Within
RAS Mapper, the Ocklawaha River centerline was digitized, and cross sections were drawn with sufficient
spacing to approximate the channel path. Three locations with known channel invert elevations were
used to determine channel slopes. As-built drawings of Kirkpatrick Dam and State Highway 19 bridge
crossing show channel inverts of -4 feet and -6 feet, respectively. The CUDEM DEM shows that the
channel invert at the confluence with the St. John's River is -9.4 feet.

Constant channel slopes between (1) the dam and bridge and (2) the bridge and confluence were used to
interpolate channel inverts for the other cross sections. A schematic of Ocklawaha channel slopes is
included in Appendix E. A constant elevation, representing the interpolated invert of the channel, was
defined for the full width of each cross-section. Channel inverts are shown in Table 2. An interpolated
surface was created between the cross sections and exported.
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Table 2: Ocklawaha River Bathymetry Generation

Downstream
Reach
Distance {miles)

Channel Not
Invert (ft NGVD 29) oges

IIIIIhIIIIII

Table 3: Discharge Channe! Bathymetry Generation

Downstream
Reach
Distance {miles)

Channel Not
Invert (ft NGVD 29) i

This process was repeated to create an interpolated surface representing the deepened discharge
channel downstream of the dam spillway, see Table 3. Geometric data of the discharge channel was
obtained from as-built construction drawings included in Appendix B.

The interpolated surfaces were imported into ArcMap. Each surface was clipped to the channel boundary
using polygon features. The resulting surface represents a flat channel bottom at the interpolated invert
elevation within the channel banks. The generated bathymetry data transitions to the CUDEM bathymetry
data where the interpolated channel invert intersects the CUDEM data. The clipped surfaces were burned
into the mosaiced DEM terrain to create the final model terrain.

3.3 Reservoir Stage — Storage Relationship
The 1D portion of the model represents the reservoir using a storage area with a level-pooi routing
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scheme. The storage vciume was defined by a stage-storage relationship that was provided by the
Kirkpatrick Dam principal operator. This stage-storage relationship was originally established by the
USACE in 1977 and is shown in Table 4. The maximum elevation in the USACE table is 20 feet. Mead &
Hunt extended the table to an elevation of 23.2 feet using ArcGIS.

Table 4: Rodman Reservoir Stage Storage Relationship
Elevation NGVD 28  Reservoir Volume (Acre - ft)

IIIIII_.I-IllIh

*Calculate

[=}

using fiood pool surface area determined in ArcGiS.

3.4 Dam and Spillway Geometric Data

The Kirkpatrick Dam and gated spillway were represented in the model using a storage area connection
which connects the upstream storage area to the downstream 2D fiow area. Geomelry of the dam
structure, the four gate bays, and the four lift gates were obtained from as-built construction drawings.
These drawings are included in Appendix B. The spillway gates were included in the connection as sluice
gates with ogee sill weirs. To improve model stability, the gates were modeled in two gate groups, each
group containing two gates. The outer two gates were modeled as one gate group, and the inner two
gates were modeled as a second gate group. Typical discharge coefficients of 0.6, 0.8, and 3.47 were
used for sluice, orifice, and weir discharge, respectively.

3.5 State Highway 19 Bridge Geometric Data

Two bridges span the Ocklawaha River downstream of the Kirkpatrick Dam. The two bridges are located
on Florida State Road 19 and are managed by the Florida Department of Transportation (FDOT) and
Florida State Highway Patrol. Bridge 760035 spans the main channel of the Ocklawaha River and has
two large piers within the river channel as well as 14 piers in the left overbank and 14 piers in the right
overbank. The distance between abutments is approximately 1,400 feet. Bridge 760036 spans the north
channel of the Ocklawaha River and has six piers within the river channel. The abutments are located
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near the channel banks with a separation of approximately 300 feet. Construction drawings of the bridges
were obtained from the FDOT through an exempt document request (Florida Department of
Transportation, 1966).

The bridges were modeled as internal connections within the 2D flow area of the model. Bridge piers
were included to accurately reflect the impact of the bridge on water surface elevation and flow disruption.
Bridge deck elevations were also included to evaluate whether overtopping occurs following a dam
breach. Battered piers were modeled with twice the thickness of vertical piers.

3.6 Manning’s Roughness Values

A land use polygon dataset was obtained from the SURWMD geospatial open data portal (SJRWMD,
2012). The dataset was imported into RAS Mapper as a land cover layer and associated with the model.
Each land use designation was given a manning’s roughness value. Values were determined based on
aerial and street view imagery and engineering judgement.

3.7 2D Flow Area

The 2D flow area was used within the model to represent the hydraulics downstream of the dam. The
flow area perimeter was extended outward from the floodplain until a terrain elevation exceeding any
probable flood wave elevation was reached. A 2D mesh with 100-foot cell size was generated within the
flow area perimeter.

The 2D mesh was revised to improve model stability. The mesh was refined to a 25-foot cell spacing
along the discharge channel and a break line was included to orient the cells in the direction of flow.
Break lines were also added along the crest of State Highway 19 and the two bridge crossings. Near the
State Highway 19 bridges, the mesh cell size was reduced to 50 feet and cells were oriented parallel to
the highway centerline.
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4. Unsteady Flow Data

Between the five modeled scenarios (see Table 1), there are two different unsteady flow conditions. For
the normal pool and draw down scenarios, it is assumed that the river system will be experiencing
average conditions that are independent of headwater management at the dam. For the max stage
scenario, it is assumed that the elevated reservoir level is resulting from a significant flooding event within
the river system. As such, this scenario must be treated differently for inflow and dam operations.

The 1D/2D model requires boundary conditions and defined gate openings at Kirkpatrick Dam. The
upstream boundary conditions are inflow hydrographs for the Rodman Reservoir and St. John's River. A
normal depth boundary condition matching the slope of the St. John's River water surface elevation was
set at the downstream extent of the model domain.

4.1 Ocklawaha River Inflows

The USGS operates stream gages both upstream (No. 02243959) and downstream (No. 02243960) of
the Kirkpatrick Dam (USGS, 2021). Review of readily available historical data and discussions with
Project personnel has shown that the Ocklawaha River experiences varying trends in flow, occasionally
experiencing long periods of drought and flood events following hurricanes.

During historical droughts, inflow into the Rodman Reservoir has been reduced to zero and discharge
through the dam has been significantly reduced. During periods of low discharge, the downstream reach
of the Ocklawaha River has been observed to flow upstream due to tidal effects in the St. John’s River.
When flows through the system allow, the principal gate operator maintains a minimum discharge of 400
cfs. In HEC-RAS, for the normal pool and draw down scenarios, the minimum flow of 400 cfs was set as a
constant inflow to the reservoir. These conditions would be consistent with a typical sunny-day event at
the Project.

The flood of record for the Project occurred on September 13, 2017, during landfall of Hurricane Irma.
Flow in the river downstream of the dam was recorded at the USGS stream gage. As shown in Figure 1,
discharge during this event reached a maximum of 13,100 cfs. This flow is significantly larger than any
other historical values recorded since the gage was installed in 2002, with the next largest flow being
7,690 cfs which occurred on August 26, 2008. For the maximum pool scenario, the maximum historical
discharge of 13,100 cfs was set as constant inflow to the reservoir.
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Figure 1: USGS Gage No. 02243960 Discharge During the September 2017 Flood of Record

4.2 Kirkpatrick Dam Gate Openings

For all five model scenarios, gate opening heights were iteratively adjusted until the gates passed the
reservoir inflow, allowing the reservoir elevation to stabilize prior to breaching the dam structure. The
principal gate operator stated that it is common practice to have the inner two gates open slightly more
than the outer two gates to promote favorabie conditions for aquatic life downstream. This operating
practice was included in the model gate openings. In the draw down model scenarios, larger gate opening
heights were needed to pass the minimum discharge due to a2 decrease of head in the reservoir. A
summary of the gate opening heights for each model scenaric is shown in Table 5 below.

Table 5: Model Gate Opening Height

Model Outer Gates Inner Gates
Scenario Opening Height {ft} Opening Height (ft)

4.3 St. John's River Inflows

The USGS operates a stream gage (No. 02244040) (USGS, 2021) on the St. John's River at the
downstream extent of the model domain, adjacent to the Buffalo Biuff railroad crossing. There are no St.
John's River stream gages located upstream of the Ockiawaha River confluence. The St. John's River is
tidally influenced from the river defta upstream to Lake Gearge. The stream gage records daily
fluctuations of flows moving both downstream and upstream following the rise and fall of the tide. The
graph below shows an example of this oscillation for the month of September 2021. Due to these varying
flow rates, the St. John's River can be considered a level pool.

A level pool is typically modeled with a constant stage downstream boundary condition which maintains
the water surface elevation during simulation. During a dam failure model, a large volume of water must
be passed through the downstream model boundary. Using a constant stage at the downstream
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boundary for a dam failure model would constrain outflow and artificially increase water surface
elevations within the model domain. Instead, a normal depth slope matching the St. John's River slope
was chosen as the downstream boundary condition. This boundary condition will allow the St. John's
River to have a riverine profile during dam break.
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Figure 2: USGS Gage No. 02244040 September 2021 Discharge

The St. John's River inflow determines the water surface elevation at the Ocklawaha confluence. To
determine an appropriate water surface elevation of the St. John's River, the full range of historical stage
data from the downstream gage was plotted as a duration curve. The historical data shows that the 50
percent exceedance (median) stage value is 1.0-foot NGVD 29. This value was chosen as the water
surface elevation at the Ocklawaha River confluence.
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Figure 3: USGS Gage No. 02244040 Historical Stage-Duration Analysis

An upstream inflow for the St. John’s River which results in a water surface elevation of 1.0-foot at the

-
~
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confluence was determined through multiple iterations of the model. All other values in the model,
including Ocklawaha inflow, gate openings, and downstream boundary condition were left constant
between iterations. It was determined that a St. John's River flow of 16,620 cfs would result in the
desired water surface elevation. This flow was set as a constant inflow for the St. John’s River for all
five scenarios.
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5. Model Initialization

A separate model for each of the five scenarios was created within HEC-RAS. Each model was based on
the same geometry data as discussed in Section 3 of this report and individual unsteady flow data as
discussed in Section 4 of this report. Model parameters for each scenario are summarized in the table
below. The Kirkpatrick Dam was not breached during this modeling phase.

Table 6: Summary of Initialization Model Parameters

Initial St. John Outer Gate Inner Gate
Simulation Reservoir Reservoir River Opening Opening
Modetl Time Elevation inflow inflow Height Height
Scenario Days feet cis feat feet

TILL
T1LL
NEEEE

The 2D flow area for each model was started dry, and models were run for a period of 5.5 days. This
simulation time allowed water to flow through the system until flows stabilized and the downstream extent
of the mode! reached a constant water surface elevation. Resuits from the end of these simulations were
used as the initial condition for the dam breach models.

The initialization models were alse used to provide dam tailwater elevations for each of the scenarios.
These tailwater elevations have been incorporated into structural and stability analyses for the Project.
The tailwater elevations determined from the initialization models are shown in Table 7 below.

Table 7: Kirkpatrick Dam Tailwater Elevations

Reservoir Tailwater
Elevation Elevation

feet feet
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6. Breach Parameters

This section of the report documents the procedure that was used to identify applicable regression
equations, the sensitivity analysis performed using values developed from each equation, and the
selection of breach parameters for each model scenario.

Multiple dam failure mechanisms were considered for this DFA. A common mechanism for dam failure is
overtopping of the embankment and erosion of the downstream face until a breach occurs. As indicated
in Section 4 of this report, for this analysis it was assumed that the gate(s) would be opened to pass
reservoir inflows and maintain the reservoir elevation for each scenario. However, if the gates were
closed for an extended period due to mis-operation or mechanical failure, water could flow over the top of
the gates when reservoir stage exceeds 21 feet. This is well below the top of the dam elevation (28.3
feet) and thus overtopping is not likely to occur.

Excessive seepage or piping through the dam embankment is a major cause of failure for earthen
embankment type dams. Piping failure occurs when seepage through the dam causes erosion, which in
turn causes more flow to go through the dam, creating a positive feedback loop and an accelerating rate
of material loss until failure occurs. A significant body of data is available regarding this type of failure.
Piping failure was considered in this analysis.

A structural or mechanical failure could cause partial or complete failure of the concrete spillway structure.
For this analysis, a sudden failure of the entire spillway structure was considered as a failure mechanism.
For this mechanism it was assumed that the entire 173-foot-wide spillway width would be breached with
vertical side slopes. It is also expected that a failure of the concrete spillway structure would form quickly,
so a formation time of 0.2 hours was used.

6.1 Regression Equations

Several researchers have developed empirical regression equations by assembling data from historical
dam failures. These equations are commonly used to estimate the breach parameters for dam failure
analyses and have been proven to have strong correlation with historical data. The parameters that are
determined from these equations are breach bottom width, breach side slopes, and breach
development time.

HEC-RAS version 6.0 includes a “Parameter Calculator” within the breach data window of the structure.
This calculator takes user inputs and applies them using five different regression equations to create
possible breach parameters. The HEC-RAS manual references a dam safety research report written by
Tony L. Wahl which discusses the data collection and analysis that occurred to create these equations
(Wahl, 1998). These five regression equations are discussed below.
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MacDonald et. al. (1984)

MacDonald and Langridge-Monopolis proposed a breach formation factor which is defined as the product
of breach outflow volume and depth of water above the breach invert at time of failure. They used this
factor and 42 case studies to estimate volume of embankment material removed during the breach. A
breach time equation was also created as a function of eroded volume.

Verodea = 0.00348(V,y hy,) 0852
tf = 0'0179‘/”0:1:.«10'364r

Where Vou is volume of breach outflow in cubic meters, Veroded is the volume of embankment material
removed in cubic meters, hw is the depth of water above the breach invert in meters, and t is the breach
formation time in hours.

Breach side slopes were assumed to be 1H:2V and the breach width was determined based on the width
needed to provide the eroded material volume. For this analysis the Vou term was assumed to be the
reservoir volume above the bottom of the breach. An upstream dam face slope of 10:1 and downstream
dam face of 4:1 were used (see Appendix B).

Froehlich (1995)

Froehlich revised his previous 1987 analysis in 1995 by adding data for an additional eighteen dam
failures, bringing the total to 63 historical failure cases. From this collection of data, he developed new
prediction equations for average breach width and time of failure:

Byve = 0.1803 K, Vi *3% Ry *1°
tr = 0.00254V,,,%5%h, ~%%°

Where Vu is reservoir volume above breach bottom in cubic meters, ho is the height of breach in meters,
Bave is the average width of the breach in meters, and tr is the breach formation time in hours.

Froehlich did not provide an equation for determination of breach side slopes in his 1995 report. Instead,
he suggested that side slope ratios of 1.4 and 0.9 be used for overtopping and all other failure modes,
respectively. Ko is a constant set as 1.4 for overtopping and 1.0 for all other mechanisms.

Froehlich (2008)
Froehlich further revised his equations with an additional 11 dam failure cases in 2008.

BAVE = 0.271{0 Vw0.32hb 0.04

v,
t; = 632 |——
ghy

The Ko constant was changed to 1.3 for overtopping and 1.0 for all other mechanisms. Also, side slopes
were adjusted to be ratios of 1.0 for overtopping and 0.7 for other failure modes.
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Von Thun & Gillette (1990)

Von Thun & Gillette used data collected by Froehlich and MacDonald to develop guidance for estimating
breach parameters. They proposed that breach side slopes be 1:1 for dams with cohesionless soil. They
developed the following relationships:

BAVE B 25hw + Cl‘l
t, = 0.020k,, + 0.25

Where h is the depth of water at the time of failure in meters, and Cs is a function of reservoir storage
volume. For the Rodman Reservoir, Cs should be 54.9 meters.

Xu & Zhang (2009)

The breach development time from the Xu & Zhang equations include periods of initial erosion and
periods of erosion after breach formation. These periods are beyond what is used in the HEC-RAS
program and thus result in unrealistically large development times. This method is not recommended and
was not used.

6.2 Selected Breach Parameters

A sensitivity analysis of the breach parameters determined by the four regression equations and spiliway
failure was performed to determine which set of parameters resulied in the largest discharge during the
breach. The sensitivity analysis was performed for the normal pool scenario with reservoir at elevation
20.0 NGVD 29 and total reservoeir breach volume at failure of 82,500 acre-feet (U.S. Army Corps of
Engineers Jacksonville District, January 1966). A summary of considered parameters and the resulting
discharge is shown in Table 8 below.

Table 8: Sensitivity Analysis of Possible Breach Parameters

Breach Breach
Bottom Formation Peak
Width Side Time Discharge
Method feet Slope hours cfs

E

.
&l Wi .
| = .
o BN 35 .
H N % -

The largest discharge resulting from the sensitivity analysis was using the MacDonald et. al. equation.
The breach width determined from this regression equation was significantly larger than the other
methods and was considered unlikely to occur. For this reason, the MacDonald values were not selected
for this analysis and the highest peak flow from the remaining methods was selected.

!

|
4

The breach parameters determined from the Froehlich 2008 equations were used for this DFA. The
breach parameters for each model scenario are shown in Table 8 below. The breach centerline was
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placed where the embankment crosses the original Ocklawaha River channel because this is a common
vulnerable area, with respect to potential failure, for earthen embankments.

Table 9: Breach Parameters for Model Scenarios

Initial Final Final Breach
Piping Bottom Bottom Breach Formation
Model Failure _Elevation Elevation Width Side Weir  Piping Time
Scenaric  Mode feet feet Slope Coeff. Coeff. hours

4 1

N

— .

feet
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25
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4 1
—mm 1 1
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7. Breach Results

7.1 Breach Results

HEC-RAS shows water surface elevation, water depth, and velocity results as rasters within RAS Mapper.
These rasters were post-processed in RAS Mapper and ArcGIS Pro to produce inundation boundaries
which graphically illustrate the areas that would experience flooding during a particular dam failure.
Assessment locations were placed in critical areas within the model domain. Detailed results were
extracted from these locations using hydrographs generated in RAS Mapper. From these results critical
information including peak flood wave stage, incremental rise from antecedent conditions, time to peak
flood stage, and flood wave arrival time were determined. Flood wave arrival time was defined by the time
when the water stage at the location rose 1-foot from antecedent conditions. Time to peak and arrival
time are measured from the initiation of breach.

Inundation boundaries were combined with other cartographic data in ArcGIS Pro to create map exhibits.
These maps also present the assessment location information generated from the HEC-RAS results.
Parcel data was included in the exhibits for use in the affected structure assessment.

HEC-RAS water surface elevation rasters were exported from RAS Mapper and processed in ArcGIS Pro
to create incremental rise rasters. These rasters represent the difference in peak water surface elevation
of the max pool scenario and draw down scenarios compared to the normal pool scenario. The exhibits
can be used by FDEP to assess how a decision to lower the normal pool of the reservoir would affect
downstream hazard potential.

Digital copies of the HEC-RAS models are provided with this report.

7.2 Affected Structure Assessment

As part of this DFA, affected structures were assessed to quantify the downstream hazard for each model
scenario and to serve as a tool when comparing hazard potential between scenarios. Affected structures
were assessed based on parcel data within the model domain and inundation boundaries developed
during this DFA. Tabular results of the affected structure assessment, including parcel identification
number and owner name, are included in Appendix D. Affected parcels are graphically shown on the
inundation maps in Appendix C.

The methodology used to develop the information described above utilized the results of the 1D/2D
modeling. This method was repeated for each model scenario. The method is summarized below:

Step 1: Current parcel data in GIS format was obtained from the Florida Department of Revenue
(Florida Department of Revenue, 2021) and Putnam County’s (Putnam County, 2021) GIS open data
portal. This parcel data was imported into ArcGIS Pro along with inundation boundaries developed from
the model results.
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Step 2: Using tools in ArcGIS Pro, the inundation boundary was used to select all parcels that are partially
or fully within the inundation boundary. All other parcels from the county wide data set were removed,
leaving only the parcels inundated by the flood wave.

Step 3: The County parcel GIS data includes a “CLASSCD" attribute which is a three number and one
letter code designating the property type of the parcel. Parcels with a CLASSCD code ending in V are
designated as vacant, meaning no habitable structure is present. Tools in ArcGIS Pro were used to filter
the remaining parcels and remove all parcels designated as being vacant, leaving only parcels that have
a habitable structure and are inundated by the flood wave.

Step 4: The parcel attributes contain no information regarding structure location within the parcel, and no
land survey was conducted to locate structures as part of this assessment. Therefore, in cases where the
entire parcel is not located within the inundation boundary, the presence of a structure on the parcel does
not necessarily signify that the structure is within the inundation boundary and affected by the dam
breach. For each partially inundated parcel, a visual assessment was performed using aerial imagery to
verify that the parcel contained a structure within the inundation boundary. Parcels found to have no
habitable structures within the inundation boundary were removed from the data set.

Step 5: The parcels remaining after step 4 contain habitable structures within the inundation boundary.
These parcels were shaded on the inundation maps and added to the affected structures results table.

The affected structures assessment was repeated for each model scenario. The results, expressed as
number of affected parcels, is summarized in Table 10 below. It should be noted that the number of
affected parcels is not synonymous with the number of affected buildings. Each parcel may contain
multiple structures within the inundation boundary.

Table 10: Summary of Affected Parcels

Number of Affected
Model Parcels
Scenario With Habitable Structures

L
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8. Assessment of Dam Hazard Potential

The Kirkpatrick Dam is currently listed as a low hazard facility on the web-enabled version of the National
Inventory of Dams (USACE, 2021).

The Federal Emergency Management Agency (FEMA) has developed a dam hazard classification system
(Interagency Committee on Dam Safety, 2004) which is applied uniformiy by all federal and state dam
safety agencies. It is important to note that this hazard potential classification does not reflect in any way
the current condition of the dam (e.g., safety, structural integrity, flood routing capacity) but instead
categorizes dams based on the probable loss of life and impacts on economic and environmental
interests. Loss of life is considered probable at locations within the inundation zone that are occupied for
long durations, such as homes and businesses. Areas of temporary occupation or recreational areas are
not considered with this classification system. Further, no allowances for evacuation or other emergency
actions that could remove people from inundated areas are considered.

The FEMA guidelines define three hazard classification levels:
Low Hazard Potential

‘Dams assigned the low hazard potential classification are those where failure or mis-operation results in
no probable loss of human life and low economic and/or environmental losses. Losses are principally
limited to the owner's property.”

Significant Hazard Potential

“Dams assigned the significant hazard potential classification are those dams where failure or mis-
operation results in no probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but could be located in areas with
population and significant infrastructure.”

High Hazard Potential

“Dams assigned the high hazard potential classification are those where failure or mis-operation will
probably cause loss of human life.”

As part of this assessment, comprehensive models for five different water elevation scenarios were
developed. Following the results of the affected structure assessment presented in the previous section,
there is evidence of probable loss of life resulting from a dam failure under all five model scenarios. The
affected parcels listed in Appendix D contain structures which are expected to be occupied for extended
periods or overnight. Neighborhoods located in Stephens Point and Beecher Point experience inundation
depths exceeding 4-feet during the maximum pool failure scenario.

Economic losses are expected to occur on affected parcels and may affect private property owners as
well as local infrastructure. A significant flood wave moving through the Caravelle Ranch Wildlife
Management Area, downstream of Kirkpatrick Dam, has the potential to cause significant environmental
damage to the ecosystem.

According to FEMA standards, the Kirkpatrick Dam should be classified as a HIGH hazard dam. It is

important to note that this hazard potential classification does not reflect in any way the current condition
of the dam (e.g., safety, structural integrity, flood routing capacity).
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Appendix A. Location Map
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Appendix B. Dam Drawings




























































Appendix C. Maps and Exhibits
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Appendix D. Affected Structures Table



Jnpcpesi

§301

RG] IMGE) SUMIRAS PSS - G 4 \ wa P

o unog 3 WY T30 13 BOTD NVIGIBON2 01T ITI SOMITION NYiGROT J000-0500-0000-9Z-TT-E€
I PEOY FOAN WANSLYS ¥ BNORYYH TI3HS 15T 2T HOOBYYH Y13HS £000-0500-0000-92-15-12
— ano) pueEpinig| AL ANIISIHD OY YNOWYY L0] M P VST + 1 ABBOS ¥3HONIE JEO0-OEDO-0000-92 21 L]
1 WEQ) RN WHLYIVE vL OX 1S3403 TVNOLLYN 9B6L| FAJH 3SINIC NV + 3 43134 NIZLSNIMOY 2D00-0700-CCCO-ST-TLEE]
_ BA07) PUETE ALID ENIDS3HD OY YNOWYY £21 AJH Q VOND + 8 13VHOIA QX0IMVED) wsgmsgwnﬁma
i A PUEIRE AL UNIDS3UD BOE G4 ALNAOD 5561 M/H Y ANVHLZE + 1 NJH30384 LIOM3) Y000-00¥0-CC0O-9T 2197
1 2iapx3 WLASON YW IS ALID INFIS3HD AV SIAVH 521 T WLMICIS3S AT Y970-0100-008L-97-21 57
1 5093 WEaIIS0n Wil 15 WALYIVS DSZ OH 153404 TYNOILYN 35£ M/HT VONINE + 87 MIIONY A1I40D) C200-00000LLZ-97-21-97]
i PECY 3oar) ueag| WRLYTYA Ted Y3380 SNV3A OTT A NTSV3 NOSNHOT 3000-0500-0000-52-T1£¢]
1 U3 IERIIBE]Y UDr 35| WALYIVS 5L Y 153101 WHOILYN SpZ 1SNHL AFM 33T WYY SNITIAW TE00-D0000LL1-97-2197
i a0 puenini| ALID ANTOSIHD ON WNDWVH £21 #A7H O VONN + 8 13YHDIA JHOIMTD) §m388¢~.3,m=
;| suapag wieegsdn uiyor S| W62 ANTDISIND GOE 08 ALNIOD 2811 DNTNIHINCH 530 uuscgmw.nﬁm__
1L BAD) PUeTing ALT3 ANIDEIND O YNOVVE GET AHTYNEYIW + N Q1A AS13HS IS 10-0E00-C000-9T 2127
1 U3 WESASON BT 15 ALD 1NIISINT AV I¥Vd 112 LOMIES VAINYO! ‘W3Y 17153 330 1 vST3 YNV Y900 0¥00-0GBL-9Z-Z 19!
220D puenis] AL INIDISIED QN NV HSIS SHIBAH § OFT AV BIVH SHOMNIS VIMINAD + DIFB0Y dIvH JECODPED-CO009L-21°87

3BV WEBSON UYoE IS ALD IN3ISIE) AV OGN 07T A/H 30KGRVD + YW 340H903] ST OY00C0BL9T 11787

AP WRSASH MO IS AL INIISTYD AY HIIVHS LTT 1143804 Swvav] 3600-0£00-0084-92-21-92

1 BT WEALSAN W] 35 ALD INFISIHD HO SSHE 0OZ INON3 <=55>m==mm_ Y¥I0-0Z00-COBL 92 Z1-5T))
1 Juexq weansdn o '3 ALID AMIDSIHO AY Wvd M BIT ISMVHL D NIIARYWET 8 ATTIVH ATIOOM II009C0COBL92-21-97]
1 Tuchxg WESLSON Ug0f 95 VALYV D6L (M 153803 TWNOILYN G4 W 13 SY319D ¥D1d3a344+NOL T SYv3)| YO0-00C0-0LL2-92-27-97)
1 peoy JonH | VIANSLYS 40 ASVA ¥EL NY3Q MINVYE SHILTOM| JEC0-0T00-0000-97-1 3-87)
1 “onky weasd ugof 15| ALID ANII53UD AV NYd BIZ IV HIISO! WHIN| IYE0-0£60-C08L-92-21-92
1 Ppeoy Jomn| YINNSLYS OF SNOGUVH TIIHS IvE /M GY31STIVE FNVINGY + 1 TIVONYE JHIRIOW ¥900-0500-CCO0-92-T1-17]
i QuePA PpoR Weaasumog] WHAYIVE 0¥ 3378 OIV44N8 181 A AUV NOSNHO| JE00-09C0-CC00-9Z 0T £T]|
1 200 puepnag] AL ANZI5IHD QN YNOWYY STT ¥ OWNI93H YIMNOUS) 35C0-08C0-C000-92-21- 7]
- FagAg Weassdn uiof 51 YXLYTVS 52 ON 153404 WNOILWN 021 ¥ 13YHDIA SINOI| I¥00-0820-0CC092-21-97
] a0 pueping AL INIDSIND S0 G ALNNOD TLIE T ISHEVUVd SUTIONV| 3000-02$0-CC00-92-21 52}
| WBIG WERISIN UHOf 3 ALY ANIISIUD AV STAVH ¥ET AMIOVYL A1SY3S) 30E0-0300-CORL92-21°97))
Juoax3 weeasdn uyof is| ALD INII53YD uQ Ssvd oot| @ INTW INHOHLMVH] II0-0£00-C08L-92-25-97)

Juoncg weaansdn uyor 15| ALD) INIISIUD BG SSVE 009 4 GIAVO 3N0B 100900 CORL-9L-Z1-9%]|

w0 puepnsd] ALY IN3D53HD Ol WNOWVY TET JT1 INFWJIOTIAIA VNN J600-0EC0-CC00-9L 2147

JUST WEALSON Uy '35 ALD 1N30S34) AY SIAVH § 01Z {847} NOSNIINQ YONVAY + QIAYD SH391MY) J900-0900-C082-92-21-97)

Tooix] weauson ukor 15 FRLYIYS DSE 0N 153803 TYNOLULYN 744 B\/H 5 VGNIT + D QUYHIRE ¥3CIENHOS| ¥500-0000 DLLI 92157
peoy san| AINSIYS GY dWVD Hsld SNDLVON YEL 15055 AVATS DANVH NYASE 35GN00D) JT00CCCO-0LI6-97- L8

TuSIX3 WERANSO]) UGy 35| ALD LNFDSIND GOE GH ALNNOD G8LT 2AJH 0 VINIDNIA +  T8V) GYIHIUHM 3000-08L0CO00-9Z 2157

1013 WHDHSGA) UYof 35 A1) ANZISIED AV IAMGNT STE M/H BSI31 NYSTIS + NOUAD ASTNVAS JADUDIIZIH WIO0¥COCOBL9L-T1 5

Y23 wWzansan HGoS 1S ALE) IN3ISIR) ¥O S5V8 #09 154 NOXIN N ATTHINS *43Y 34153 371 3 ATTHINS MOXIN ILI0GSC0-COBL-9L-T-92}
407 PUTHINIY ALS3 2830534 60£ QY AINNDD STOL VONINY 30 SELVIS QNN 100003 50-0000-9Z-2T-€2)1
A0 PUENAY AL 1NIDSIHD N O SNP7D HEIS SUIBNH S VET BATH T HUIGIYIA + @ 1IINYO BV THA S00-0¥E0-D000-9T-T1-97}

Ju3 Weansen viol % ALD INIDSD AY NUV4 STT /M YNYIUYA + 93 SOINYD N3ULd3S 3010-D¥00-0084-9T-21°92)

WOVKT wEABSIR Uyoy 35 ALDD 14325340 ¥0 5978 909 1SNY1 3DEOID VIIHONWY|_ 30800900008 97-11-97)

uBPG WEILSIN UYO! 15 ALYV S5£ 08 153403 TWNOLIYN 062 M/H 113NB0D VAIY + SI3Y ¥3ITIVL AvO] TSC0-0C00-04£7-92-71-97

A7) PUEfiInIg ALIY AN3DSIHY OY UNDWVY TIT PAMH ¥ YSTLS ST ATIHSY] I¥00-0ECO-CO00-9Z-ZV-L7]
Iu21x3 WeAISO SOf 38 ALD ANTISIHD AY IMIND £0T AV 3 113K + 3 QUYNOT NOSH3BOY) MC0-0800-C0BLSZ-2 192
BACD PEINIS ALD INTOSIND Q8 HINIVAA £07 AATH O VIHUNAD + ¥ 3008 TIHYY =8.c=988.m23m_

FuBIX3 Wasnsdy) LS 3§ A EN3DSIND AY SIMANM 111 3 VIIONY WYHIOM| Y600-0L00-COBL9Z-Z 1S

U WEILISAP UYO] 35 ALD LNMIOS3H AY SIAVH § 002 M/H 3 W08V + V AISHO0 SYWOHL NCO0900-00829Z-2 19

s3] waaKsdsy Byof 15 AL IS0 AY SIAVH § 907 A/H D3+ QIAVO NIFYLSONIS 00-0900-C08L-9Z-21-92
JuBLr3 WEansin wyos is| VYIS S5L 08 153804 WNOLLYN EZL AASH 5 NNAT + Y AHVD NYASIW JIC0D0DB0LLT-STLI-9Y
FA0D PURDInsS AUD 1MIISIYD QN MENIWM LTZ 15041 NBYIOATY Y AIVES DOZINVH J000-04¥0-0000-92-21-97)1

A0 PRERINSS ALID INIDSFUD OF 3SUO3D dWVD BTT 371 SOMIGION AL3340%d 134 N 00 YO0 E1£0-0000-92-2197

@aa) puejunss| ALID AN3DSTHD G dWWD HSIS SHIBNH N S2T Al 3 HJ3SOf SANVS| WOO0-0¥E0-0000-92-21-97

o0) pueis| ALID INTISTUD OY SIS HSH SUIBAH S 621 RJ350T STIEH ¥38NH JOD0-O¥E0-COO0-92-21-92)

ono)) puegnas| ALID LN3DSIUD QN WDITYM 51T 1SNEL T1BVDONTY Y ADVIS SOZIUVH 3600-0£v0-0000-97-23-9

WINXF W2BNSUH} U0 35| ALD 1N3D53H) QY 3900 DNIHSH SNHOT 1S £1T AJH ANINYA + VT HIHININGD| X00-0FS0-0000-97-21-97
proy saan | VAINSLYS i ¥NOSYVH T1IHS 8vT 71 YROHYVH TI3HS TI00-0500-0000-27-T1-37ff
A0 pusiinag| ALD INFDSTHD O JINWD HSI3 SUIENH N 22T AN/H V303834 + 3 HAISOF SANVS JEC0-0LE0-D0C0-92-21-92)]
g Byxacg] VHVIIM 1S AINOH 106 AASH 18 VIHL + 3 GIAVE HIHLV 208 DECG-O0T6-9T- 2 E-vOlf
U} SN0 VALYV GY ONIONY) SINOLS ¥09 T IHHIHS + 3 ANNHOT Y32U3IN IWEO-0Z00-0C0097-T1-FO
PUTIS 533015 WALYIYS GY INIONVT SINOLS 909 DT SA11M340Hd YNNIV J000-0700-C000-9Z-T E-pG)
PuIETR SEH035 WALYTYd GY ONIINV] SIH01S5 095 J73 SMIGNVT $34015] 2060-TZCO-C000-9Z-T1-+0)

FARUSIRSS'Y JSDIENN

SISATYNY UMY WYT DMLV

LORIAI0IJ [EIBWLOHA] J0 JUBWILIEdIE CPUOLH

SIUNLONYLS G31D343Y HLIM S513DHV4 40 1517

TpuoH ‘Aluno) wewng
weg Jouredyn



6500

T RQRL I, LURMIG PRIALY - 1 THPHI00Y WAL

VO LKL LT 06909

1 | ] ) pueiinag| ALI) LNIISIND S0F GV ALNNGD ESTT 2 SONITIOH ALYION TYTH ONNI gl 000-T6+0-0000-9Z-2397]
fi Wi Jmog suaidors| VAVIIM ¥Q ISI0VEVd 9ET 150041 ARV HION] JSET-0000-16£8-97-1 [-EE]
fi - i 103 Suaydaig| VAVI3M 80 ILITNDOW 99T SISU1] 0991-0000-16£8 92 TT-€!

_ MITMASTS DHGONITHYIS W3 +dM LSMUL NV NISNTHOSNIHYLS

El = uing sudydas| WVAVIIM ¥G ALONOOW 191 R/ ANOHLNY + NY3T SIN0130 NYALLTY YT510000- 1648 92 T1-€E]
[ [ 1} = Wog VAVIIM EQ SSINKIIVH BOT MM 7 IININYL + 8 TIVNOG AHLNID)| 320T-0000- 164852 T 1-EE])
N =1 n U104 SHIABIS VAVIIM N STV TIVL SOT J0INVRS SOOWS| 3000-0620-0000-52-1 1-EE€f
[ 1] 1uiDd susilels WAVIIM ¥Q ISIOVHV OEE AAM M ININVE + 3 TIVONVE BYMHIS] 3671000064897 T 1-£E]
B | 1 =] 1510 SuBt VI13M 0% BOYD NVIGIROH 65T (S411) 4 YONVVIY+MIH § VSTI+D AGNWY 1331SNIddin] JO0rOLT0-0000- ST TT-£€

Bi ] 1004 susydaish VIVIIM 1 SSINIIVH TTE MZH 1 3INVT + M QTVNOH HLINS| 0L L-0000-168-92-TT-£€
[ Bl | wiod s| WAVIIM 40 34TV 19/ AMH N HYI1 + d AYED TSSO 3£90-0000-1648-57 1 £€]
B B! I 14j0d SUYdatS VIVTEM (4 80T NWIGISOH 6ET M/H 304 NIBOY + N3AILS QYOINYS) 3000-0820-0000-52-T €]
B Bl ] PECK JaAN ] VINNSLYS TdL TT3HS E0Y W AHIV zSaoou_ 88‘~"3¢8=¢~.n$m_
B o) H wiod Eo..&m_! VXYM BQ 55NV ETT [SuAf) NG diTiKd + ILLINNY Dwnal JELE-0000-1648-92-T 1€
B B Juiod sueydals WYNVIIM BO 334334V0 69 IV1 SONIGTOH 34 IANG 3W33HVD 69] 1690-0000- 168921 1-EE]
- 1 H peoy o0s) ueag| GUAVIVE TRL ¥3IND SNV 00F SULT ¥ ATXIRIE ONV 3 SHAVE + INIHN3 08vMA3 SHO0YT [1000-0500-0000-52- T -E€f
i 1] ] Yoor) avpuoLtd| VINNSAVS 10 SNHOT 45 T0T 9 3I0IA mgnn— 151200000132 92-CL £}
B i n W04 Riydg WOVIM 5O IIHITUYD €L A/H O VNNVMYT + 3 HY203 Su390N JEL0-0000" 164892 T T-EE]
™ 1] U0y SuBaS| VAVIIM 80 SSINIIWH 68 ILVISI 341 M/H NITIHIVH+UI ¥ AVUNOD NOSNHO(] )6200000-16£8- 97 TT-EE]
r 1] ] JuiG suagdais VIVIAM 5Q ADND0H 9| 9 HIINNDE OTUHDS 2500-0000-0648-92 T L-E€]|
i 1] | ¥IBL) SURUALIG WWNSLYS 30 VILLISNIOd 8TE MVH S VI3 + ¥ INAVM 3SSYOVT gnsm.ﬂé.mm_

1] g SuBdBIs WIVIIM IS LLOJS T MM W YNLL + 2 XU UNONGH JTIC-0000-1648-92-T1-€

B H LIS SUDY WIVIIM LS L1ODS ZE MK ATHOVH -THINDIN ¥ AGH + 8 QXVHIIY ATI0VH) ITE0-0000- 066897 TE-EE]

=3 peoy S WWNSLYS QY JWYD HSIH SNORNON ZET A TAAXA + 8 INAVM DNIGO3| [100-0000-0226-92-1 £-87

| ] = Juing susydg| WNVIIM b0 SSINTWR TTT ¥ L1075 A3T| JIXE-D000- 16489 T E-£¢]

[ ] (= 1wog susydas| WAVIIM G SSINISIVH 26 AIRNINDOVE V4 6AD000- 1648 9Z-VE-EE]

LI 1104 SUBHAIS) WIVIIM N1 BAD NWIOIHON 80T IMSMNKTIOH NYIGIBOY X006-0400-0000-92-L1-€6]

m| | JUp0d suayds| VAVIIM ¥0 330438V 28| W S3ONVH3 QYA 3Z80-0000-16:8-Z-T 1-€€}

mi a0 pueinis] ALID ANZISIND QY dINVD HSH SUIBNHN FTT ASOUL AWAYS OYU3AVTTVL] 1900-0££0-0000-9 2 1-97]

[ | H peoy song) VINNSLYS 8L YI3HS £0T HIATVD NHYIN LLONX JT00-0700-0000-92-11-87

m ¥oar) BunuBeq| VINOSLYS 13 SNHOT 45 TTT| MM N VOND > 3 STIHVHD NIILSYHS YOTZ-0000-0T9E-5Z-01-£5

mi il ey weansdn syor 1S ALD ANIDSTUD AV N 912 H/M SINVT YO + NNV 3INTTVA NIVED) IST0-0E00"008£-92-21-9Z]

mi il 1Whod WRVTIM 1S 11005 7 S NOANDX N3AVY 1520-0000-06£8-92- 11 £

i | B0 pUERNS] ALD ANIISIUD OGN VNOWYY TST NNV HLIONS + M S3INC IVZVNIG I¥I0-GE00-0000-52-21-47)

| ] H 04 Suydaly WIVIEA NT 8D NVIOING 108 371 HIA IHL A8 NMOQ X00-0520-0000-92 T T}

[ il JUpO Sy VIVTIM 30 33USTUWD 9L M/H LINVT + 1 4 MNRINY MIAWIZ] WLOO000 15455211

il WAV Weasdn uyor I§ YALVIVA 962 OH 1STUOS TUNOLLYN vit YT + TIVHIN TIBYASNG) [600-0000-0LLTST-ZT-Si

] = W23 WeansdN YOS 15 ALI) INZISIND AV U3HVHS ST1 T 143808 SWYQV Y900-0£00-006L-82-21-97]

i Gl Jugw weaasdr) uyor 35 ALD LNIIS3UD AV STAVM § 202 1SN TTEVIOAIY FTYM NHOT HINV4IS0H J2000900-008£-92-21-97]

| 1] il A8ary sunuaues | VIATISLYS 5 VILLISNIOG 01T MJH W YSTYEL + T 8 ST OHYM
[ |] = UI0d SUNGAS | WIVIIM (8 5N NVKHNOH #0T Jr G 7323934 + D NYIS LIVATHY
B = PE0Y Jowy VWINSLYS QY dWY HSH SNOLYON 0vT MM T NYEIHS + O NIATIA H3LEYD|
B = WaDCE WESNSHR UNOT 15 ALL) {NFISIUI AY SIMAN 013 8 AD93d + 4 00430009 SYSOU]
B uspr3 wesnsdn uyar 1§ ALD INIDSIUD AV NHYd $IT WAJK A3TI3MS + INYHE Z0idS] 1C-DE00-0084-52-25-9Y
m = H 3] Weassdn uyaf 15 ALD ANZISTHO AV STAVH S 202 M/HTYNVIQ +1 13VHIIN AIATIS] 39000900-008L-97-25-9
] ] ) W04 suenidals VIVIIM Od 5107 NVIGIIO TS EET MJH THIIEVZN + M NIATY His] 3000-0TZ0-0000"5Z-T £-EEf

m! 104 Suoydsls VXYM QY 81D NVIGIIO3 ToT 15N4) TIAVIONTH KWV NIVD) 000-GEC-0000-97-L1-€¢]
0 ! u 04 WIVIIM N1 80D NVIKIEOH £0T J71 SONIGIOH NVIORIOTd J000-0¥Z0-0000-52-TT-€

| ] A0 PUERINL ALID LNIISTND OB IDUOID SNIVD 61T IT1 SINIIO¥d WAINANId Y100 0Y50-0000-92-71-97]
] [ 1] 3 A0 PUERIRL ALD INTISTED Q¥ YNOWWE LvT A/H HLIBYZIT 31INF+ 3 SHAVF INO8| JE10-0£00-0000-9Z-T1-£7]
| mi | 110, BUBKK WY1 N1 G070 NVIGRIO Y ETT) 71 SONKTIOH NVIGHOTS J000-0S£0-0000-57-T1-¢E4
.] [ ] ] WUIIXG WEBASON} UNOS TS| A0 INIDSIHD AV MILIVHS T 2T ATNNYS SONDY 2610-0700-008L 922 1-9]
=l [ 1] ] ¥a61 Mnualeq) VINNSLYS 13 SNHOT 4S €01 {SHLH GAOT [ VSTi+d 3ATIAINIO GADTS WTZ-0000-019€-92-01-£€]

(1] e weansdy) uyo 5| VXLVIVd DGL ON £53H03 TUNCUWN 922 WAM L YDI3EIN + T LEIB0Y NITI3W| 16000000 0LLT-97-21-57]

H | ] =i JUKId SUBRONS | VXVTAM NT BNTD NYRIIHOH ZIT M/H O NIFUNVIN +§ THOCO03HL SISVH) 3200-00T0-0000-9Z-T1-£€f

il mi 1 Wod sueydalg WNVIZM 50 3354380 14| H Hd1vY GHO430NYS| FT£0-0000-16:8-92-11-E£]

N mi 3] RO PUERIn ALD) INTISIND GU VNOWYA EVE NVH VA0S TTTIHHA + NVIV SYIDN00 BTN SZT00E00-0000-8T-21-L7)

[ 1] =] 1uing suaudars | XYM Q¥ 87D NVIIIHO T 9FT 2T SONKTIOH NYIIROY )000-0020-0000-92-T1-£€]

el i =] wapa 1 Hyof &_ 4113 ANTIS3UD AV SIAVH S 807 3 2IRVT ONVI3ZUA] 1500-0900-00BL 972157

= | =i =] SIHOIE] ARCH WIEBLSUMO] VALYV QU ZINWUX 50T 01 S3NDV SNOd 3TT0-0ET0-0000-92-0%-87f

= ] 1] =1 B3 Weansd() uyo ‘1§ AL KNIDSTHD A¥ STAVH SIT W NWTTIT NHVA] 1800-0200-008.L-92-71-32]

E = #a81]) duusLeg) WWINSIVS 40 VELEIONIO OTF HI 3 14360 NOASNHOH] }680-0000-015€-92-0T-£€]

= (=T =] o N WADPY 85 wicn gea_ﬂcia:!i
SOMEWESS PO W PRAOY 'Y JUBUEERRY LRI

3 jo eddq EpIOL

SSATYNY ATV AVO XHELYIN cpuoL "Aaunas wewng

SIYNLINYLS AILI334Y HHM S13DUV S0 1SN wieg ynnedysty



JUnpSpesl

T3 BRI WeaAsaN USof IS AL INIISTHY N1 TAM3ND 802 {Su16} W 13 Y SINVE AOHHOW] JZO0-0800C0BL-9T-21-97
1 VIVIIM 80 338438V0 99] EE:S.%I&:«.EER_ YIOU-0000-T6L8-9T-1T°E
1 VIV IaM 08 B NGB0 0| #A/H 3 YONOHY + ¥J30344 ¥iva 3000-S0T0-CO00-9C-TE-EE[|
| Io ] uaéos.ng.:.mm_
] WHNYTEM BO NYIRSLNOSS 261 YILTUM HINYNIVIS] YZ6V-0000- 16489211 5E
I WHYI2A BT NYWSLB0JS 281 A3 N LINVE + INVd BYS03 GEVAOH| )781-0000- 16480711 -£F
| VINNSIVS G 3078 OIV44n8 3 SIE MM [ VLI & ¥ ASTOVHE LEIHOEM| 37C0-0¥0-0000-9Z DL EF
n_ ALD 13305340 AY SA0MH ZST 371 Vi3ISVH 3110-0600-008L 9271 BE}
| WHNSLVS L3 SNHOT 1S 501 (SUAT) GAOH [ Y511 + 4 IAIATN3D BAOY YERZGOCO-019E 0708 £6)
n I WALV Q¥ 23TD SN0 Iz D) 8 NFHIIS + A0UL THUM N Z0-05C0-CC00-52-3 1-€E])
1 WIANNSIVS LD SHHOT 15 20T HJ TV HINNOS| 3 IZ-CO00DISE-9ZOT-£¢]|
i SOILYTYS GY 33340 SNV3A 122 SHIZH HINOD LHIB0U+HIINND M MILTYAYE NITUT SNIMO J000-TS00r0000- ST TT-EE]|
mi WALV N1 SHID04 11 31¥453 34N 7 1SINGTUTIZNIA] 30S6-0100-00009Z D1-££j|
I LYV G ZINVAIN 91T 3 MIVd HINNYS 1¥10-0810-0000-97-01-8)|
n_ WALYTYA OB ZINVAA 921 4 HLIGNT SHRTTRAN )Z00-0810-0000-9-01-87}
I VNYTAM B0 SSINISVH 00T A9 ABYA AJIIVHIN JO0T-DOCO-3648-9Z-TT-£6]|
“- YHYIIN S L1005 6E A NMOYE G VIHINAD + { GIVHOY STIBON Y6E0-00C0 164852 1|
1 ALD INID53HD AW SHOIM OFT (58.1) 7 13 M7 PATUGNY NIHJILS RIEOMKOH, 010-0600-008£-92-21-8¢
“— VAVTIM 15 11035 82 1SNYL SRIATT S VY830 ¥3AON) 1970-0000-06LE ST TT-€E
i VHYIAM B0 314335V0 BL A HAVN + 4 GYYHDI BINNINYS YBLO-OD00-T6L8-92-11-E€
Wi VIEVIV GY ZUNVAN 521 W AGNYY SO Y600-0810-0C00-9¢ 01 82|
_ WNII3M QY BT NWIORO S ZET M ag.&s.g?k.:aw_
HUINS | HIIBVZ3 + MNIATG + M/H 304 NIBOH + IAILS GYOINYS]
i VIANSAYS Q¥ 44MB OWv4ing 3 7€ J1VI5T 33T MK S VAINID + 3 NYWYIR SOBHIW] hgemsgogmmw_
i = JUST0) WEeLS UY0] 15| ALID SNFDSIAD AV SIAVH STT FA15MUL 3HOWUD W YO1IM (SHL) B ISABL N [ SHOMUI] 3A0-0100008L-9T 2192
I ] 704 SuY WIYTIM B0 NVINSINOJS 61T S331SNUL NOXIG ¥ VWS TY+YAINID SWOOY) 612000016892 TI-EE]
1 & W04 SR WXVI3M 40 ISV £9T MJH Y ATYYD + 3 SIWNVT V33150 JEVTO000 164892 15
1 = g0 SuydBlS| VHiv1344 43 LINODI 893, FANAVM LuvHUNG| 380T-0000-1648- 9T TT-EE}
| | Ju0d suoydays] WYIIM B ININOOW 14T PAMM YNWIQ + ¥ SINN3G MONDIuD|
] =) itog siaydots] VI 80 NUWISLY0MS 912 7871 13NV + 1 T3VHIIN HLVED
1 | U0 SuYdRIS] WIVIIAA B IFHSIUVI 0L W/ M d AYUYH + H YMI9 dINIRAVS I0L0-0000-16£8-9L-T1-€€8
| | o sualtars] ViYIIM B0 LINODW 04T PA/H NIV + 300 NOSYWY YOLE-0000- 1648 9 1 1-€E
_ R0 SuaYDEY5 WHI3M O SSINIddVH TOT SIAUSNYL NOSQEYHON 0T0L-0000-T6L8-92-TT-€€]
THOT * INVITIIA ISOEL AJY 1HOY + PVITHM NOSQUYHOIY
ui IUi0d SUBNGRIS VHVIIM N0 IS0V 99T YIS I INUYITW JAIVELSUIN IST-0000- 1648 9T T1-£€
it | SWA3 PIPOR af WINNSIYS T U0 # THL ANNBAO0M 61E W/ O GYYNOE + 3 VXLV NOSONH Y002 106-COC0-9Z-01-€¢
i B0 VAVTIM B0 NYWSLBOAS 107 SU/LI AH T AVIY + SO131A OTIBISVD) IIOZ-O000 TLESE-TT-€
(111 W04 WAVI2A 80 SSINISAYH B8] 1V153 3417 AVH G MITIHAVA+YI Y BVENDD NOSNHO!! 88070000 164892 TL-<E||
Wi AP 1RO g WIANISLYS M1 ANGRCOOM 8L /M NYZTS ATa3 B0 + S3IYHD TIVHDIM NOSINEVH 1601 100-D000-9Z-01-E8
“_ W0 SUBH WEYVM HC NYWSLMOHS TIT 7135509 O00IHD ESS?E@W?L
i JUBDY OEDATSALY Wigof 35| VALYTVd 62 QN 153503 TvNOILVM BOT. §T T QTN ddV5| 3000-0LZ0-C0009Z-TE9Z))
Wi Sap ppoyy weansusog| WAINSLYS TEL ANNBOOOM STT W 307 SHIPN W00 1100-COC0-9Z-OV 26}
Wi i J510g Suags WY I3 LS 1205 TY) #FH 3 YHB3G + A IDNYHS SDOWS] M¥000C0- 16459 T1EE]
Hi 1804 SuRiy WHYI3M B LUTNODW SST WAJH T NOSTIN + Vi YZNYY3453 &EE_ ISST-COC0- 1643921 T-€E]
=) Y0 sueys V1AM U0 J5I0VAYd LET /AN ANNId + 8§ T3VHOIN 304INTY M ET-DCO0- 1648 9L-13-EE]|
B w04 S| WIVIAM 3G AUNNOON ¥ST 319153 340 1 QUYHIN 133D I¥ST-0D00-T6L8-92-TT-£E}|
-_ Wiod SUoydeIs VAVTIMN B4 TAHATHYD 0L JAL5ANL GYVOVH SB.SS.EW&.:.J
AMILONY NSITIM 15OHL OMIAN MIHTNY WYTTIM GUVOIVH
Hi Jupd suandis] YX¥WI3M O NVIMSLHOJS T5T T NV3S AUNEHIYT] - 610000 16£8-92-11°€
| 1] RUGIT3 PPOFY WEIRPUROQ] WINNSLYS 14 ASNBI0OM SIT) MM § NNAY + 1 XOTHLYd STHYVH nm$~§§~d~.mw
Nl 2004 sueydans| VHVIIA 40 SSINIAVH $TT SHILTYM 2 INDIA + M JIAAVL u3suve] I5TE0000 T6L892-T1-€
! Wi supidaish WHYIIM B0 NVASINOMS 66T 31V153 14N MM Y ASLVd + 4 ﬂ:o..nsﬁm_ I661-00C0 T6LB-9Z-TE-EE|
I Yii0g SIS ] WV I3M B0 NVISLNOMS 05T WA/H SLISNAT + [ SONVES NAOYE 30610000 T6L8-9-T1-£E]|
1 Tpea GTHS| WNLYTV:S BT OY VIS 5 DOET, YIWINY 30 SILYLS GILINN] 0000700 CO00-5-T 1-SEj|
[ | g Sudysns] WAVIIM B0 MANSL¥ODS 50T M/ ¥ NHOT + W AHLOHOQ ITH3G] JS0T-00C0- 1618 9Z-TT-EEl|
1 uiog susydals| WAVIIM ¥ 3SHIVEVS 6T d SINNIO TR/H| I61T-00D0-16£8-9T-TT-EEf|
1 Jusod suoydans| MWAVIIM B NYISLHOS D02 INTRVHD Y3¥ NOSHILId] 0020000~ 16489 T1-€Ef|
i 04 suaydas] VEVIIM 4G ISIGVEYE OST M/H 0TS + 0 AUV ¥313d) 0ST-00C0-T648-9Z-TT-£Ef|
i uod suaydass| WNVI3Ah 1S 11005 SE MJH T VHE3Q + Y TIYNDY NOSEY] IEO0000-T648-9T-TE-E8)|
“_ SR PO wizansemoq| VIRNSIVS THL ANNBGD0M TIZ AA/H 9 ITAMIND + D QTVNOA NIONWD)| I500-ZT00-0000-97-01-€EY
[ «.._Ezsaam_ WIVIIM ¥G 33913970 62, #AJH VAINVT 3341 HONOYINIOW| 640-G00D-T6L8-BZ-TV-EE])
“- NUALTS BP0V WEORWOG LYV A0 VITRADNT 0T, 3LV1S3 3300 ACY SHINIIA 31C0-EVCO-CO00-9Z-01-5¢]
] [T ) SDIPRY S5 ITN ANMD SOQUINH LOUEIYIDP] BT
o)

§I0F

SISATYNY JHNUVA VIVD NIIELVIBN
SAUNLONYLS QAL1DTI4Y HIMN ST13DUV 40 1SN

UONI321044 [EIUBWLOHAL] JO JUDWLIEDDQ EpUOl4

£puoHd ‘AUna) weuing
weg yapaediy



¥R

| 111

TR

T T

T O T Y

e

Jupag Uty WIVIIM AS LIOTS LE MYIT VT HOTAYL mmoguéw:.mm_
TIU01K] [OPOYY L ESLSUMOQ WINMISLYS (¥ 3418 O1v33n8 3 45€ 1 YIHLNAJ 1239404 £100-T 100000092 O]
W10 IV UXVTIM ¥0 ANIOd SYIH0338 95T MJH d YANDS + ¥S ¥ 143808 NOSYIONY| JTT00000-0£50-92-21-0vf
3021) upuaneg| VISIVS M0 SLIWYIH SOZ 1 3ATIIN NITWD 51000000195 -3201-EE)
ueg WTIM 15 10025 0F SIAUSIUL TN OOEQ-0D00-0628-9Z-T1-£Ef
STIMYHO+HDOLL WNIL SISHL ITEVIOATH STIHVHITVNLL ¥
wied WVAVIIM 30 ITNIIVV) €9 /M Y AD93d + L SONWYS SIMTT 1900000 1648 9L-T £
o sueydas] W13 80 338ITEV) 09 AN A LINV + ¥ 30048 HAwS] 1090-0000-165£8-32-11-£5}
U PROYN WEIASUMOG WALYTYS LS IWVSIS 20T HIANTIH INOIN YHSY 3N + NIYNYT 398 NOSTIM J900-0810-0000-57 01-87
EuSDg [BpoyY WeansumaQ VALY TV QY HIBNHI 13IN3d OSE A N ATSTIHD + W LLIHE LLINNIE J000-0800-0000-92 0T 62|
uiod suBYdals WIVIIM BO NYWSLSOJS vET| (5¥11} IONOBYHD HALIVM + X LINVE INSHONOM WBI-0000-1648-92-T1-EE]
1104 SUGY WNVI2M ¥ SSINIIAVH 86| H NITWIVIA IO I860-0000- 164897 T1-€£]
9d WIVIIM B0 ANNOOW SLT A NATONY) OHOA 1SLT-0000 1648911 1-££]
(2043 BULLBLITE VWINSLYS L SNHOT 1S £TT fSHLr) WXSITd S ATIOH + NE INVH4 WISTId| USNSSS.‘.ENQM—
uRd E-ﬁuﬁ_ WHY1IM 40 ISIOVHVE ED M/H H YEVEBEYE + K L4380 LONIUHIE JEET-0000° 16892 T 1"}
Juid suaydass| YHYTIM HA UNNOON 091 AN VST + IS SINMTT §3o8.§2~.:.m*
W04 susygans| VWTIM ¥ ISHIVEYY 6£1 H/M 3 TVHDIN + TIODIN 33418VHD) Y6£1-0000 T648-3Z-TT-£|
32a1) FURUBLIER WWNSLYS L) SNHOT 1S £2T 1541 YIANOE L] )Z0Z-0000-0TSE-92-01-5E]
JUaIKT weaasdn UNoF IS ALD) AN2DSTHD AV SHHN 8TT M/ D DIVANYD » W IAVITIM NDINYT YE00-0600-0082-92-21-8E]
JuaIx3 WEAASAN KoL IS WLLYTvd 67 QY LSTHOJ TYNOLLYN 10T LSH1 ALY34OBd 31MVA3S YONDIIE NNAT J000-0920-0000-52-Z5-97]
an07 PUERURL ALID INTISIHD G YNOWWY 638 JT1 S3LYII0Ud IOVIAI )900-0£00-0000-92-25-47]
julag VYT 8O NYWSLE0JS LT2 MSH T ATIVS + d AHLOIL 35_ )4T7-0000- 16891 €E
TN Sy WIVIIM 4O NVWSANOS STZ MM EIALM ¥ HYBOBIC » 3 QUVHOIN ANE3g JSTZ-0000" 164897 T §-EE]
Jj0d U WIYTIM ¥0 ISKIVUYA S2T A VI3vivd Hona| m~n§-&g.an<mn_
N9RI3 OUUONTE| WINQISEYS L) SNHOI 1S £1T ¥ 11005 NOSNHOT] 1£01-0000-039€-92 01 6¢]
] | VXVIZM 40 JIHIINVD 29 VNHON INV] 500000 164892 T1-EE
g susydars| WIVIIM B0 3SIVIVd 27T NNY NIFTHLVE NOTNYH JETE-G000-T648"92 L T-EE]
1104 sudydars] WAWTIM 40 NYPISLH04S EOT W VSJYIHL WOULSYINNNY] JE0Z-0000~165L8-97-1 €€
14104 VAVIIM ¥Q SSINIIWH 96 15N4L TIEVOO0AIY LNIOT MYISH 1960-0000~1648-57-15-C€
1u10d WIYIIM 80 NYWSLEOS E6T 1SN4L SNIATN IBYI0NTYH ANV 3033381 JEGT-0000-1648°97-T1-EE}
Ly weansdn wyor 5] ALDD LN3DSTHD AW SHIH E2T 1LVAST 3411 M/H ¥ HYHOE3A + D ONVE NOSHIL3d| J100-0¥00-0000-9Z-21-8E
Juaing weanson uyor 5] ALT) LNIDSIHD AY SADiH BET VIIONSIVIAN NOSNIROY, IPT0-D600-008L-9T-T1-8E
Jsrad susdaig] WHVTIM QY 801D NVIOIHOTS E9E MM T NATOUYD + 6 13INVA SETTTN0ON| JO00-0LE0-0000-92 T T£6
104 susid VIVI3M IS L10JS LT /M Y101 + GVHD NOSHIHAOLSRIHD| JL20-0000-06¢8- 92 EI-EE
19104 Susdalg VHVTIM B0 NYIASLNOES £6T 20 SHIZH SHOQ SSIHDTA] }61-0000- 164897 T T'E
uld WHVTIM ¥ SSENI4dVH 60T /M W HD13) + T THO003HL XN33| umsdos.ﬁm.z.:.mm
104 Sueydals WIYIIM NG 3SIaVHY4 SEL W/ AUV + VST 33MINOOU] 28ET-0000- T6(B-OT-T1-E
1uprg suBdalg W13 b0 ALTNOOW 94T a WX BOSANIM Y9L3-000016¢8-92-T1-£¢]
i Sud VIVTIM 1S £103S €€ SAM T VIHINAD + 1 ¥3HJOLSIHHI NIWEO UmmgB?Ezw:.n\lm_
g WM G4 81D NYRIE01S 29T 3LY153 331 3MNHB NHOI NVOOT 3000-8010-0000-92- T 1-£¢]
Julag SUBY: WAVIIM N1 SWTYd TTVL EOT #A/H H NVS0S +S ANOHLNY NOAIOD) 3000 F0T0-0000-92-1T-£€]
Jutad susky WIV13M 40 IV TP MM NVSOIS + 3DNNE A0H TNV 3Z¥5-0000-1628-9T-T1-E€]
wing susydars WIVIIA HO NVAISINGAS 402 ZAVI53 34N MIH B NITIHLVA + 3 INVITIM WNE 3E0L-0000-16£8 92 TT-EE]
w04 Susydas] VIVTIM 1511005 0 M/H 1 YSIHIL + HS ¥ QHVHIIN SNHOI gssﬂﬂwpu.:.mm_
1n0d | WVAVIIM §Q ILTNOOW ¥9T H/M NOSTIM HIGNYT + INNVIT W NYWLLI, Y91-0000- 164892 TT-E
1u0d susuydals| WIVIIM HO ILNNOOW 29T M/H INWIG + THLINNDE ONYDYd )Z9T-0000- 161892 -T1-£¢]
W0 sudydais| YNYIIM W0 NYIHSINOMS TOZ o YHLSYY ALNINONYD §~§§3~.:Mm
Juaix3 Weansdn uyor 35| ALID LN3XSTWD AV SHDH 86T NYIYE SNNHVE 6100600008257 T T
wied ..._aimm_ WAYTIM NG 3ISOVHVd TYT 9 vuR3a MoiMLVd] JTp1-0000-16£8-97-TI-£¢]
U103 [BPOYY WeaAsUMo] WILVIVA Gy HOMNHI 1IIN3d BTE MW T NITIHLY + 3 VEVITUM SH3HIOHE J000-0100-0000-92-01-87]
BECY JBMY NNSLYS QM dWYD HSId SNOLNON 26T 31VLS3 3471 NOLSNIM NIAMVIN HONOKANTY) 1600-0000-0726-92°1 18|
wiod WHYTIM QY 801D NVIHOTE LeT M/H 3 INNYIS + [ ANNVH GNYOIM| J000-0EE0-0000-92-T 1€
wid VIV I2AR QY 811D NVIIIBO 1 SvT TSHATT 31819 W YSSTIIN + 13NV NV3S SHIVINODW| Y00-0¥EQ-0000-92-T “.mxm—
wied WHYTIM B SSINIdIVH T6 21153 3411 STWVT NVHVI 31600000 1643 52-TT-EEf
W04 YN ¥ FSI0VHVA 82T MJH YNV + ¥ SYTIN0S N3 uwNESQ_Rmm.SMm_
Juiad susudais] VAYI3M 8O ALONOOW 95T, 150751 DNIAN TTBYDOATH T AVE ONVIIDY| 195T-0000- 164897 E 1€
Juiod suaydass| YXVIIM N S0 NVIQINOTS 998 JT1 3N IH4 A8 NMOQ 3000-0810-0000-52-T1-E]
g sueudass| VHVTIM ¥0 3TV LL 1 YITHAL ¥3AMG0 JLLE0000-T6LR 92-TT-£5]
Juap3 weaisdn uyor 3 ALID NS AY SANM 9TT T NVIAA MIONVRTTY Y200-0600-008L-$Z-Z 18]
a3 Weansdn uwor 1§ A1) INIF5IHI AV OIMaNT 611 I NOUVHS Tiauns| JE00-0200-008L-92-2 192
peoy samy VINNSLYS Q4 JAYD H5Id SNDLBON 05T SWYTTIIM 0TT0-000070226°97-T 187
30NYI3 SINNSG SIH 1537 M/H ATIUING + 3GNVID SIVITIIM]
[ TR M5 Bluey Jsumg| ABQUNHN UOHEIGTINOPE
JUDVITSZETY JIIDON

SISATVNY JENHVS MWD NHSLVIIBIN
SIYNLIINYLS Q3L1IIIEY HLIM S13D8V4 40 Qs

UOIL3DI0I g [EIUBILUNCIIAU] JO IUBWLIEER( SPIIOf4

epuci{ ‘AJunc? weung
aeg yaulediiy



hc== 3 sz SEEAREL WL ~Q APy NGO LBITIZ 06909

[ 1] || 3B0U) BURLALES] YHNSLYS B0 SIBMBIN 7T WI0-0000-DI9E-9Z-OL-Ee]|
i n E_Eh..ﬂnm_ VIVT3M 3 SCI2 ¥ 1d ON38 B3ARI €1 AA/H \YTT3 « NHOY W6V YEET-0100 0FS0-9Z L 1-OH|
i Bl 5043 oURLSLIEE| YWNSLYS 4G VIT3IWYD YOT 15411) $3MEYa ) MYSO5 + 3 11075 SNSIHIENOD YE50-CUO0-0V3E-92-03 EE]|
“_ nl Tui0g Beag| WVI3M 0 5016 # 14 GN38 B3ATS €22 GuYE3D 143008 IS WIOVIOQ) JETZ OICO-CESI 9T Z1-0%))
I Hi | WLYIVG QY SAYE IN3AVEYD 525 YIHY DY T30 HONVY JNIAVEVD DJMI/AL SOC0-0T00-CC00-92 -1 16T
1 nl m Ba0) puEiing W11D IN3D53H) 12 ¥ALGEE B80T {SULI} 30UNGT NiY YBINYA + S SYORL TI00 YDO-DIDOSS00-9T 111!
1] l PUER; SBI0%5 VALYIVd N1 SH3D08 L1, 30 SUI3H ¥ AINSVE NOSNIUM :S.Ssgmé_.m&
[ 1] [ 1] 1] Ji0g suandang| WAYIIM B0 3SRV BIT 153 1 MM 3 D13IA + G ANMVE YOONHDS) JLTT-0000-1648-92-51-£ 7))
e ] m oa0) puepmas| MDD DN37574) B0 WS L5YE VaVITIIm 22T v 1 NVHINS + O NIAYIA B04VD) Y900 DT00 55099 L3 Lef
1 mi 11} yo0i) pupusueg | VINASEVS 50 SIYTH 15T AINOYYI Y NNAT + L TIVHOIA AINONVIN YBECOCCOD19E-9Z OF-EF
n- Hl m FoR0) BUIRLITY YWNSLYS 0 33M8 01¥3308 3 ST HITMLYA GXINN Y900-DE00-D000-9Z08 €
| Hl ] TSP WL UNof 35, YALVIVA B2 08 153503 TYNOILVH B0T 1541 AMIJ03d 1IVEY4IS VANN3E NNAT] STODI9T0 0000 9T 1797
“_ 1] LT THOF SURAGTI5 | VYA 15 11025 BT U NHOF GTYNOG NOWHVD IBTOOCCD-D6L3- 9T 1°E
I [ 1] . ano) _xa...é._._ ALD INIISTHD HG INVHLNYE WVITIN ¥0T INH4ISON NIV JETOUI00-S808-9TTY-LE
(] il ] D4 IR VT3M Y D18 & L) GN3 N3AR b1 WITIVHOIN WYTTUM NOSUIM YOT-0100 0E50-92 L1-0Y
n | |] Wing soyesa] WAVYIM L5 INORI ST SIAVHEL. Hd350f AT YO0 DTZ0-DB00-9Z-21-0%
i 1] | o SosYGSIS| VXYM 60 NVWSLBOJS 622 A NNAT SLLOTHVHD + STIVHD SVINOHL JiRid 6TL-0000 16£8-9¢ 1157
mi 1] [ yau) aupuauea] WNASIYS BID NYNYHONE 6T MM V3NV + Y 143808 tx.aus_ YSTO-DYOOFETB 9L T T-6E|
1] Hl ] U104 SUdYGRYS| IV BO NYWSLHOdS 802 TSULIT 4YTH5 1 LIBWIYO+MA 3 NSV AYD JuyHS| IS0Z-CLC0-TRLS-OZ-TT-5E])
1] Hi N 5g S0oY30NS VHYTIM B0 NYWSLEDAS 01T WA 'S YIMEMAD + SSNB OIAYG 3104 Ot -0000 162392 11-EE]|
1 1] ] g Fissidas) WAYTIM B0 NVWSINOJS 602 ATH I + W ATHI4TT NVII0)) Y60T-COC0-1643-97-T1-€6]|
i N H Wi FIEIS VW13 B0 35OVEY SEL HOLY4 NARYHS + NIAYTS SYWOHL + H43501 19134 YSES-0D00 16489 T1-EE
i i B eSS VIUTIM B0 NYIELE0AS 98T 3AVAS3 LN NCEYD ﬂu&_ YIRIDCC0- Y648 9L TUEE
1] ] ] 3403 PUEIIE] ALD ANZI53N) HO PVHLNVE VVITIM 91T J3ASAAULVLIZS ) VIDRILVA 1581 TI8YI0A3H | VIOINAVd VLIFS| 80002005809 92 L1-L
an i H ¥aBu) sunuasty| WY1V B0 SLBHIN ZLT AJH B HYOT + QIAYO FDINONSd] Y920-0000-019E-92 01 £E))
1 [ ] B Wiiod susygeis WAVIZW 15 41005 62 /MO8 YOI + JA01S H3019E SET0-OCLUr 0648 ST TT-EE]|
[ 1] il = 3493 WEDASON VLOF 3, AL LNIISTHD AV SHIIH 9T, WH ISYIN + lAva zwx..ﬁmzwm— YBE0-0600-CORL 9T Z1BE]
[ ]! nl =] B WeRLBEN UG0r IS | ALID IN32SIHD EOE O ALNNDD SELT W/t THEIVIA + NNHLBY AWWIH YICOoOYOD CO00-9 238t
1 1 | wuppaq PocH woansumog| YWNSLYS 41 ASNBAOOM EO 15011 JOA3Y QAOYY §§¢3mﬁ|_w_ IECO-100-0000 5T 01 €€
1 | 1] m Suiog 16u350H| 4 GONESC PRuBISSEUN 00 SHINMO WNINIWOCNOD LNIOd SHIHD338 qu.S.om?eué.L
1] ul = 504 B0eR VAVIIM &S INOY3 608 SRILLY INNIINGY ATS 5?2883.2.2.%_
1 I | #8893 BufjusLey YNNSLYS HID NYNVHONS EET 185 WYITUM NYWIOOM 3LI00YO0 ¥ET89Z- 11
ul I 1 iiog yoeg| YAV1AM UG LNIOd SY3HD338 97T PN YIJ1ULVd + 13RI BINBYH TT00 0% L0 000092 L1 0%
n | 9 suiog 13008 VIVIIM 80 INIO SYIHDIIB YL, W/t SCUVAAOE NNV ABVYS + NVTV 143608 41005 I T0-00C00ES0-9L-L 10
1 ] | 9807 pueRineg ALD IN3DSTN0 BO MVELNYE WHITILM 50T 1571 ¥ IMOTHYIN+3 AHODINO JUOHSVIS JEIC0L00-5209-92-TV-LE
1] il 1 Wiog 2245508 VAVIIM IS OLLIWWA T 117153 3411 WH ¥ ALLIB + N T0VD W) 000100 COL6 SL LT TH
nl ] _ Wog 2813009 WHVIIM 80 INIOJ SH3HI3IB EST) A JINVIYL + { WIVITIAA NONKYD YBL0-0000-0850-9E 210
[ 1] ni ] 04 SUaEas | WHVIIM B0 SSINIIAVH L8] #ATH NNAT AHLVD + 1Y AHOOIND NvIvHOM| JLB00CC0 1608 0L T T-E8)
| |] |} m Wiog suskdas| VAVY3r U0 3SIOVYYA 9T1, T13HI5HIH HVAAIN] V0000 T648-9L ST EE|
[ 1] ni _ A0 PUERIn AL INIDSTHD HO WVELNWE WVITIM 80T FAJHTKTIVS + 7 RLINNIH OBOZUISNIH| SVO0ZC0-SB09-9T- LT LE]|
[ 1] ] 1] TWiog Susysas VATAM 8 G110 NVHIEO TS SPT HIA 1 INVd + ¥ VIJHLVA NOLEOYI] J00009T0 0000911 -£E]
[ 1] i ] 104 Sl VAVTIM H0 A3900R 5| NOSSINWIF H YNNOQ + 1 AHAB0Y 329I] 500 G000 D6L8 4T TT-EF
“ i | 1] ] Wn0g Joy200g WIVIRAA OM VONOWIL 12T 4 RHOT SNINMORE] JOCO-OLL0-CO0D-9L-2 1-0%]
i Hi ] W0y SBNAIS WHVIIM YO AUNINODI 223 H/M G SYNOHL + 8 NOUVHS TIvH| L0000 1648-9T-TV-EE]
[ {] 1 ] 304 souz0g] WY YAIA 80 ANIO4 SUHI338 GET W/H ANNYIQ + ¥ BOLIA AUSIB0VYE| EC0-0000-0ES0-9Z-Z1-0%]
[ ]! 1] =] g oy TS| ALDD LN3S3H) AY SIH w1 S9L0) [ AUWH + SNOUYYY NHOT + ¥4 SINMOG SNIBYIS] MT0D60F COBLOT-L 198
1] El | Wod Soaydes| VAVIIM §0 ADDOH 6 AN SINVT + 3 GEYHDIY GYuNOD] goggu.:*%
“_ ul u o suayds| WAVIIM HG ALNODW 851 'NNY 301531 HLWNG| 8510000 1628-9Z 1 1-€8]|
i =H = wiog susydps] WVIVIIM B0 35KV 92T ¥ VINOW S3TI08 WTT-00C0-3648-8L 11
i & ] o4 susigas| SIVI3M BO SSINMAVH £0T /M JAVH YNNOQ + GEVHORS H3430 559._ 53835.3&3&
1  |] B W] SuBaaTS | VAVIIM B0 INCON ELT AJH VNV JI993T + 377 GAOL TNINTds| YELT-0000 5648 9T TTEE]
[ m ] 3uapg weansdn uyof 151 ALID INZDSAD AY WIFIVHS LT M QIAYG 3HOHS] 910-0000-008L-97-21-97]
| Wi | BV WEBASIR UOS 35| YRLYTYd I5L O 153403 IVNOLLYN 8LL /4 SITIARd + 1 GIWNOG ¥35Y30ZI0H] 1600-0000-04L2-92TT5T
1 n 1l W04 0| VAVIAM B0 ANIOd SU3HD38 291 M4 4 3104V + GIAYD GIVNOY ROLITIGN3d I9C0-0C00-UES0- 922107
1 ul | Wiod VHVIIA B0 NYINSLH0SS E1Z 1571 TIBYIOATY 33N3E M 8313345 IETT0C00 1628 9T TTEE]|
1 [ ] | a0 Suaidas| WIVIIM 30 351I0Vvd 05T 31Y1S3 341 AYY SINYT L1390Vd] J0¥1-CO00-T648-9Z-TT-EE||
1 NH | S5 WS lof 3| A0 INTISIHD AY WIVd M OTT 1Y VOIHLY4 YOAOR II0-0L00 COBL-9Z 115
1 n ] ¥oa1) ounuoueg| WINMISLYS LD SNMOT IS ZET TT3INVa ¥ AAY) ¥ HYO NOSUTY )L67-0000-OT5E-9Z OL 68}
“ il _ o) ouiasieg| WINTISAYS ¥ SLWNEIN 112 0¥ 153 3301 ¥S § GUVNAYV N3QZ30E 8100000 OT9E-9Z-OF €]
n_ 1 WoBI) SUNGLTR WIAITSLYS 40 SUSNHIH 60T TSulr) 113A V1AW + STTVHD ZLIGHOS| JLT0CO00-0T9E- 9L 0
i i il Wiog 95595 VOIYT3M, B0 ANIOd SHIAD338 293 AAZH NVTIF + TIHGOLSIEND MOLIAZVAD) ESSQSESEM_
1 [l e0.) aupuaiieg WYINSIVS 90 SLVYHIH 65T NOONVEE NOGNITIOW IT¥0-0000-0195-92-01 -8
i 1} vopEn : WPV WS Stach o) U UONEIG TP
FUBRIITETY gugl

SISATYNY 2NV WO SDRNLYEHED
SIVNLINYLS G334V HLIM STIDUV 30 1S

UORDBI0I (FIUMIUOHAUT O JuDUNIedaq EPUOH

2pUC "A3Un0) weulng
weq yunedyiy



AP N, FAURIINS PTIYY ] N

1] 1ud suayders| WHVIIM B0 3SIOVEYd ZEL] & 1snuk] xmngﬁﬂzmﬂnﬁm—
m) ¥0d JaydseR VAVIIM 3 X8 § 14 O3S YIAM TEE| * TIYNOC J_Nss_ JEL-CTO0-0ES0-92 2T
| 1] 1ujogd suaydarst VVIIM 80 3 IUVD 18] H/M S TAVHIN + ¥ INENDIVT SV3dVd YIR0G000-T6LB-5Z-TT-EE]
[ 1] 104 suaudas| VIVIIM 1S LLODS 6T S3VT ONaLsIoN| 1610-0000-0645-92-T1-5H
i PUEIS} SDXOIS WILYTVd G SNKINVT SIHOLS 665 G NIH3LS STILL| 500-0£00-0000-92-T5-2¢}
(11 jupd VEVTIN B NYWSIBOJS 681 AAJH NNV SITIAHA > NOG ATIE 3INGUMVI[ J65T-0000- 64852 L-£F]
| 1] 104 WAVIIMN N0 NYWSINOMS S22 M/H W ILLINGY + AVl OTYNGG &E«B_ ¥STL-0000 1618-9Z-C1-5H]
i JUI04 JnjI068 WAVTIM LS INOYS #£OT T NCIIVIDOSSY SNINMO 107 LOS3H JWVD SAVA AZY3 1£00-02€0-£315-92-21-0]
Wi A0 supvaLE] VINNSLYS B0 SLEANIH 047 M/H % OXORY +7 FATLS SHOGVIN JBH0-0000-019E-9Z-08-E€]
Bl apE Weagsdn ugor 1§ ALE) ANISTHO AY SUH ZTT SH% JICHYH B VI3V + 111V Hd3SOL 1SNUL ATV 3IGUVH 000600008922 1-8F]
Bl Juiod suagdars| VIVTIM K0 MYWSLNOJS S92 (Suis) ATIGVUS + 45 NIGOY WHNLS) I5¥Z-0000-16£8-91-13-5¢)
1] A3 BuguaLeg| VINNSIVS tid 3A00 Y9y, M7t N NONVHS + B NVITHA AAT 3ZET-0000-DYIE- 90T 66
| 1 i) Bupuaueg | VINNSLYS MDD NVRVHIOA TST ISNHL SNIAT ATV N VOND + NF [ SYIOHDIN SWISZVH| YO-OPO0 ¥ELE-9L-TT-6E]
Bl g sueydars| VIVIIM Y0 SSINIdYH 20T MM NVI0 VI .B..Mc.-h_ onoS.Ezn.:Mm—
=] wiod sy | VXYM G DM & 1d ONIE YIA L77 MM INTTHLYN + N SHRINEOD NILITA W 2T OEOTBESHOE-ZE
=i W04 ISR} VEVIIM OY VONDN3L 21T AW H31531 N ITTIHOIA + ¥ HVIN 3NOIHDEVINL 1T00-0£20-0000-92-21-00f
|y g susydaysy VAVIIM 40 NUWSLNOGS 85T £ QTYNOQ LLINNYE )861-0000-16£8-92-TE-E€
1] 0 SuBdals WAV 40 NVINSLUOS T12) /M TOUYD S + GNVION 11INNIE 1120000 16489211 €€}
my W04 103G WAVIIM ¥Q KINOS LI 01T MM VEATIVS + [ STAYT NVINUDOY] T 100-C810-0000-92-2 50
m B0 PUERINSY ALID INFDISTHD QN JWVD HSHS SUIANM N BIT Wil Al SGNY'S H43501 084 011 NOLLYHASININGY WHI VANVAQY| J500-0LE0-D000-SZ-21-9
| ] Wiod supaog] WAVIIM V 5018 # L QNI KIAN L0T IvH IaNYYE SILYND 320T-0200-0£50-57 25 0]
Bi 804 dupuaieq | VIAITSLYS 13 SNHOL IS EET T ¥31SIHI NOLILIVD Y861-0000-019E-52-01-6€]
[ 1} o | VAVIIM HO NYINSLEOJS €S MM ¥ HEIRVZI13 + S NIMUYD AINVH JE50-0000" 164852 T1-5¢]
®i Juaisy [T ALID INOSIUD AV WIVE M 62T A/ BT ANVES NIHJILS + V1 ¥THIVIH WVHNHYH| 1910-0900-0082 977 1-5€]
WE 200 PUEINLS ALLY INFISTHD B0 WVELUVE IWVITIIM ZTT W/H d VEVENVE + O Nvr AXsNaLNa] §g~8.§¢£.:sm
i I SUNK VAVIIM B0 LFINOOW 591 TIVHIIM DIV SNOWWOD TN 159T-0000-16:8-9¢-F1-£E]
i 104 4543608 VAVIIM ¥ DO1E # 1) ONIS 4IAN 902 MJH 1 (9y31 + 81 51N NoswwiTm]
Wi ¥2ar) eufihaues VINNS1YS ¥0 WITIIAVYD 61T (30 ATIGYIH A VHGNYS + 7 4337 SONINNAT]
=1 _.._&.z:-l VAVTIM 3 D018 # 14 ONIB HIAN 912 SY/LS SENOD H INYW + ¥ 3NN $310D) WTZOT00-0£50-9T-21 0¥
i 1ui0d suaydess| WIVIIM 40 NYNSLEOSS 99 W SNV ONIY31S30N JY¥Z-0000-16£48-9¢-L 15N
“- yoan) sujjuaueg VINMSLYS ¥ SUANUIN LET d HNOONVYE NWVNO3IM JTE00000-0TIEDLOE-EE]
L] Haar) suguaLTy VINOISLYS BA 380D 89| 0 vHE3 + NOLSNIA QTVNON ST1IIHM) YB8E-0000-0T9E-9Z-01°6¢
[ 1 #3213 uBUEG} WINASLYS ¥0 VITEIAVD 21T SNITIO) Wi £43A08| :Sésqswmﬁémm_
n 138435 ABUINM VALYTYd QY RINVY SAO8 0BE INIHINVY 5A08 .mzn.moom_ 3000-0010-0000-92-T L-LE|
[ 1] g sueuda1s VAVIIM 90 NVWSLEO0SS T9T) 71 S3LY3L0U4 13S139)] 1XrZ-0000-16£8-92-TF-SH
i 2007 PUERINLY ALID INIDSIVD B WVNANYE NWITHAR ETT WENVSNS 3THNYHD| IST0-0¥00-$809-9T-Z §-£€}
mi .souﬁ.ﬁ#n* YAVTAM 1S INOY €09 NITUTASNVE { VTT3LS3 + ANOHLNY TBVHOIN Sviai| JZO0-0¥00-0026-92-ZX-TH)
[ 1] yoa1) supvoned | YINOSLYS B0 AQOD 1ZC #AJH J INNOAR + W QEVHOIN HSIN V| *¥00-0E00-0000-92-0F €]
Wi wed sﬁ-lwm_ VAVIIAN Q4 YONOY3L ST MM 3 ASTIHD + TIINVHLYN ALSwinl 3000-00¥0-0000-8Z-Z5-0v}
mi POy v YINDSLYS 30 YIOLVYS T1E MM Q VIV + 3 39803 NOSHDVH 3000-€900-0000-92-T1-6£§
[l a4 Joydaag] WAVTiM HQ INIOJ SHIHI33E 99T M/H SNOWITD AONIT + AVS LH380Y SNIALS| LT0-0000-0ESO-9Z-21-0%]
i U104 Fudiy WHYIIM ¥0 3383V 08 ASNHLANWYA IINSTIVY )080-0000-T6.8-92-T1-£¢]
T i g WHYEIM B0 NYINSLUOJS ZE2 1SONL LNIOT H NATONVD +AJVT SIN3WITD IZET-0000-T6L8-9T-11-54]
[ 11 Wj0d Y WXVEIM B NYIWSLYOJS 88T AN ALINQWNOD BOBUVH SNYIWSLEODS 1881-0000- 168-97-1 T-££]
[ 1] 360 pUERIT 4113 INII5IHD AV TYACY INOOW 79T M @ YONIT + A STV WNTIOJOW 2020-0700-5909-92-21-LE]
i 1104 SuBydars WAVIIAR B NVINSIEOMS Y07 LY¥3B0Y NOLION| IW0Z0000-T6L8-9L-L1-EEf
mi W)og susydoIg WVXVTIM 53 NYWSLHOJS 907 MA/H G ATWIHS + 3 XONX NYINT10D ¥907-0000-T68-92-T1-€€)
11 UHO4 SUdABIS VAVEIM B0 NYWELHOJS 681 {SHLITNVINTIV & INVITHAL + A I35 SA131] J0BT-0000-16¢8-97-T1-£€]
Bl Jut0d suayders WAVIIM ¥Q ISKIVHYS E9T 271 SBOLSIANI 3SKIVHVd JEVE-0000-T6£8-92-T1-EE]
Bl 1Nog suaydas] WXVIIM HQ SSINIISVH ¥6| ESNH1 AMNIE-GAOS| W60-0000-16.8-9Z-T1-EE]
Bl 1uKd JBy283g VHVIIM B INIOd SHIRDA34 ¢51 MJH V133 + STISVHD JONIIMV] 810-0000-0£56-97-2F-0H
mi ulod seng380g WVIVEIM 3 S8 8§ Td QNI HIAM 62T INIVIZ TVONIND + W 3INNOT NOsNig| Y6ZT-01000£50-92 2 1-0%}
| 11 g soy3sog| VIVIZM B D03 4 1d GNI8 BIAN ELT M/ d VDINLYd +Q GIVNGY NOSGNH JETT-0L00-0£50-5- 210t
m ¥3953 aunuslieg VININSLYS L SNHOI 1S £TE 3L¥153 331 MM [ ATTUINS + U XDV 38NSV3UL| T0Z-0000-012£-97 0156}
mn PEY JOAIY WNNSLYS ¥Q VOOLVEVS 60E M/H N ATTHSY + 8 HI3NNGN N3S1IN JI00-£3000000 52T 1-6€]
(1] yoans Aoy | VAINSLYS 15 AINLIHM 8YZ NOLVINOJSNYRL XSO 3000-0070-0000-52-1 £-5¢]
| 11 Jujed senpodg | VIVIIM D 908 ¥ 14 GNIE B3NN 93T MA/H S AINVN + V¥ 1307 TINH| Y91 1-0T000ESD-9Z-21-08)
mi D1 KILARSAT YOS 1§ ALYD ANTISTHD AY IV M 10T S YUV STAVH JLT00L00-0084-97-21-SE]
mi 04 sx001 | WAYIIM D T8 # Td ONIB BIAN 1T 4S GIWNOY STIIVHD GNYTIOH| M IT-O100-0F50-02-Z 0¥
Hi 1R Jonsog WAVIIM LS INOYS £10T A S VIFINAD + S AHHYH IISNEMEIHIS JEO0-06T0-0000-97-Z1-09]
il U1 UK VIVIIM B(1 LUNNOOW TST M ANU3L RGOW JUST-0000- 1648 8- T1-£€
itk W04 142388 VEVIIM HO HLAOS LNIOd 71T ISNYL ¥ VIDIHiVd YLEVD] +100-0B10-0000-92-71-0%]
Bl [ WRIDPY S ey sl DU VOIS 93424]
JUBILISEBETY FSBRN

SISATYNY JUNTIVE WV IDIHLVAINN

UO1)3D1024 (SIUDWUAIAUT 0 IBULIEDSQ EPLIOLS

SIUNLONULS A3DIFAV HLIM S13)MVd 20 1SN

EPUOE "AJUNO)) e
aeQ youredyy



iy 5peOy - . on

04 21099 WIVIIM MO HINOS ANIDE POT THHAND IINISMVT + 1 SIAVT THHLGD] 3100-0810-0000792-21
Wod 1242009 YAYIIM B SOME 4 1d ON38 ¥IAN 50T £214) 3V 13 ¥F 3 VT Nusov] J60L0100-0ES0-92 21
20033 [OPOVY WEBRSUMDT) WINNSLYS 41 AYNBAOOM DET ¥3HOLT TS B VONIYE + ¥l 4 GI4I1Y LONSUH3E] 2100-1100-C000-97-03£6}
EEE W2 B0 INICA SHIHD33E 65T M/E_VIEUYIN VHI + 13VHOWN E?cza.xmznouom_ YCEC-OOCO-DESTOEZ-Z 10
U208 SUSAAS VHYIIM BQ 3510VHVd 1T HIAA NLEOMSONITION 1 44837+ § NPT BIiE 0TI CCO- 6489 T -5H)
104 sudydarsh WIYT3M 80 ATNDOH 1T MK 3HYNISOY + INIDNT IINTUMVI TUININGS] 1100000064891 11-5H]
3004 s WHVTIM B0 ATHOOH £ A YONIT + MOIHE03HS u_Swz_ JL00-0CCOC6L8-92-TTE8]
3uiod Krpsaag | VIVI3M 0 9018 # 1d ANIB¥3AN LT AR Y YD +0 STV ONLLIIMS HTI0IL0-DESCOT-LTO0
Jugg suayders] VAVI3A 1S L1ODS 8T [SU1r) LUVARDD YNOY + 243500 ZuvaAv] JBI0-0000-0628-92-Z1-1H]
T | WIVIIM ¥ DOT8 ¥ 1D ONI8 B3AM 80T VM1 TISAES + HINVS AJHIVG YROL-OECO-DESO-9E-L1-0H
oau) oupuaseg) WVNNSLYS 1D SNHOT 55 511 3LY153 330 W VNNOO S3I0W| 1807-0000- 0199201
Wy suagdels| VNVT3M ¥ NYWSIN0GS BvZ] D ATISNIV + Y JUYN HLOWHYM Y8YZ-0CCO- 164897131
W04 sonaag| IVIIA (0 D078 # 13 ONIB BIAR ST MJH T IINNDB + M WIODTYI 583154 I¥ZI0IC0-0ES0-9E L1 Ot
gaﬁﬁ MIVIIM 5T 101 # 1S ANDYS $LOT AJH S VIHVHD + 0 AHNY] NHNNIN 3610-07£0-£115-92- T 108
upng sayacg| WHVIIM ¥ D08 & 1D ONIA WIAN EGL AAJH IGRYXIIV + 3 ANBY1 30IN| JE0Z-DICO-0ES09L-L V-0
16104 1813298 WAVITIM O SOTE ¥ 14 ON3E NIAR ST M/H @ 3SIN0T + ¥ SYWOMNL HLEAS) YSTZ-0E00-DESOOZ- L L0
P e ] YRYIIM 3 98 8 2d ONIB WD TET 15081 TEDOATE AV NITUYM NOLMIN] MET-OT00CES00Z 2 1-6Y]
P | VINNSLYS 1D SNHOT IS 611 31¥2S3 3 ¥S H AN T1VIW] YS0Z-DCCO-DI9E-9Z-0T6!
uiag suaydays| WNYIIM BE NYWSINOS T8I YYAINNY INSNLLYINOY ITOCCO-TELEDLT —.mm__
03 pueRm| ALD ANII5THD HO WVELEVE PIVITHAA 0T /N T YNNCG + ¥ CIYNGO NOSHIA MI0-0IC0S80G-9Z- L1 L]
A0 PRy 4213 SNIOSTUD AY FIACH INNON 95T LSHBL AN AN § YONIV*ISAYL AN [ 13VHIA XA JEZ0-0Z00-5809-9L-Z 1LYl
b issind !.a..w:lum* YRINSIYS BO SLANVIIN 61T JIZ0-0000-019E9T-OL-EEf|
04 SuBLdals WAYI3M BQ NYINISIYOdS 92T Y9ZT-D000- T6L8-9L-T T5HE
¥334) SURUDIRY WIANSLYS HG SUINNIH 6vT GIAVG YINYLYH MLEOCOO0-0T9E92DL-EE||
¥3a0) BunuakEY YINSLYS ¥O YWY 00T 7 QYYHOIS Y3A0W 690-00C0-GT9E-92-01-E6]]
par) ..__.E:B_ WNNS1YS 40 SIMANIH 92| LHAINID NNAY NVINFHOWY J1VLSI 3417 HALIVA 53THVHD LU3INID) ama.osqsomé.oﬁm__
yoau) supiaseg| VANS1VS ¥a IA0T 55| OF YONI Y3140 JE3F-0000-0T9E-9Z-01"
20 pUTINg 4110 INZD53HD AV TWACH INDOW 99T A/ M NNVANYIA + 714380Y NOSHIONY §3~S¢§~.=.WM
w0 !ui!m_ WRNIM LS L1ODS ¥T) {591V 13 YdnVI NOSEY3E0Y WO-0000-06L8-9L-T 1-5¥]
.so.:s.uwmm_ VT3 MO INIDd SUIHD33E BTT 1S40 SNIATT LNION A AUYWHO WYTTILM 3NOWASS) YECO-0830-0000-92-L1-0V,
3ui0d 33508 ORIIM TE 10T # 1S LINOYS BLOT NOSTIM S4H303A11 VNNOGYT+SHIAINMT ¥ VIHINAD ONYIOd JE0OLED-LTT59L-LE-0H]
308U UONOLED) VINNSLYS MID MYNVMONE 6ET INOOYE M LHIBOH + ¥ AUVIN INO0HS HLO-OYOD YEZE O V-6!
3ui0g Jeudeg WY1 OY YONONIL, £0T SYIMOJ ¥ Y5341 SdiTliHd ggﬁ.ﬁe&
Wiog iogdeag| VY13 3 D018 # 1d QNIS B3I OET INIVI3 TVOMIND + W JINNO) NOSNIG, YOE-OS00-0ESGOZ-ZT-0%]
xezuws:.E_ VIAINSLYS HO SIBNNAH 552 354039 TALY3 ISE0-DCOC-DY9E-9T-DI-E
3u04 saydsag AYIIAM 3 DA & 3d OGN BIARS 9ET 15041 TIGYI0ATY G NAIIAI+S WVITIIM 1L PIETOECODESCOT 21
1304 supydals VAYIIM BE NVINSLEODS Y6T HE 1 HILTYAN ONTWY WET-0000-16£8-97-TE-EE||
a3 wesnsdn wyof 35 AL INIDSIUD AV SANH VT 2U¥153 34N M/H ¥ HVH0E30 + S GNVH NOSH3L3d Y900-06C0-00BL-9T-Z¥-Ef}
04 ity 30eg VRNIM D D018 § 1d ONIB HIAM TLL 15N4) DHIAT A3Y § ATR8IS XO00YW RIT-OL00-DES09T Z1-Y)
W0 susydsls] VEVIIM B0 NYINSLHOJS £TZ A/H VI NNAT + W NNTTD ONOWNYH IELT-O000-1648-92-TE-SH
un0g 2043009 VAVIIMD D018 ¥ T4 O3B UM 81T 3UV153 341V SVH NOBYKS  THYD 153NM WTL-OTC0-OESArIT-T 0]
wiad sondeag| WIVIIAA 3 9018 # 14 ON30 WA SET| A SINDV + NV AISSIHON| ISEVT-OLCO-0ES0~9T-28-0H
D weansdn uior 35| AL INIDSIUD AY WV M TLT] M 21 AONVN + NHOT RS S TYAO3| W Z0-0900-00RL-92-L1-5E)
#9813 suguaLEg| VINNSLYS H13 NYRVHONE €T 1SYL DNIAT §3MO8[ WZL0-0%00-E¢8 923 T-5¢)f
P | WNYTIM N IMIOd SHIHDIZE 05T ASAY1 SNIAIY YONTI OBYNOTY]
Ba07) puepsnas| ALED ANIISTHD AY IVACY INNCW E9T WYNTIM Eozm_
Ruog suoydag| VNYTIM B ATNDOH T YA + NHOT TV
g seys2eg| WHVIEAA ¥ 018 4 1) QA8 ¥IAW SO S\/H OWY + ROLNTID % 3oanaena] 501-0ZC0-0€50-97 -2 Sm_
3UIDG wiERnsan URof 35| VALYTYd 67 G JSTH03 WNOILVN 01T W F QUVITN dd s GO0 TLZ0CO0002-21-9:
n Wod susudars| VAWIIA BG NYWSINOS 58| £ ATUNVYS + A/ D YONRION + AYHIM ATVLNVIY sl JSBO-0C00- 1642921 154
[ {] Wi susidars | VHVTIM 50 NYWISINOJS EE2 AT 4 YRRIAN + 8 VIVHOIA INYD JEETO000 1648 9T 1155
1] g REa| NYI3M 8 D018 4 T4 ONIE B3AM EIZ ISMEL ATV ONINMOUE JEIZT-OECO-DESO9T-TT-0%]
[ 1] yoau) suguaLeg VINMSLYS YO SURISIM 122 1 NHOT 18¥R01| JELO-OC00-0T9E I VL E
1 A0 SR VIMNISLYS ¥C YITRIWYD 17T A GWYHOY JTIAYH MLDCOEDGISEITOIE
n W4 i8y3e0g WAVIAM 3 DTS & 0 ONIS HIAM OEL M 3 VIONYS + 3 NIATH STHORK SOEL0TD0 DESD9T-21-0%)
n ¥501) DUTNOLIEG WANSLYS ¥ YITTIVVD 901 ¥ HLINNI IYSMOANY ¥590°CCO0 0195920171
H RN [BPO WweAnSEma YIANSLYS 141 AMNB000M TZZ 19 13V45t YEU0ID + A WLiI* ONYIIOH J000-2 $C0-COO0-97-0T-E6H
n Jui0g suaidais| WHVTIM (M BIYE) NUIGR0TS 9ET, 31Y163 341 V 108YD STEM| MO0 OTE0OO009-TL-EE)
1] WA BUULIEE) YWINSLYS ¥ NUNVRONE LET) 30 SHiFH H AONYN dving| I610-0V00-¥EZ8-9T- 11 6E)
1] 304 J3dag VAYI3M ¥ OB # L3 ONIB UIAR 201 #/H YSINAL + TNvd AINY NG| JZ0T-0T00-0650-92 210
1] Wiog y3eag] EIVIIM Q DXVE ¥ ) ONZE YIAR 9T /M ONOWIG V% 3ULINVE + 3 T3S NISHIINT WIZ-0T00-0£50-9T-T10H
ui tiogE3m) SSRpPY ans Fricy) NG BT VO IADP oIt
Eﬂl!l.
: a1 w3 o 420 epuolg
SISATYNY JUNTIVS WD HDIHLVANEIE epuoL “auncy weding

530¢ SIUNUONYULS 0ILD3FIV HUM STIDYYL 40 1513 WEG edy



608

TN

S HARLAIERL FUANAS PRINGY - O

ol Sorgpmaur s\,

(A NEE N

i SPATABTS PO U PRSI

1ui0d s2y3pag WVTIM B0 INIOd SHIMD338 TOT JANIAYL + € INVTTIA NONNYD) 000000 TE50-92-21-0H]
[ ] WEYIIM D€ 1O # LS INOHS Y01 MAJH ATUIEND + ROSYI NOHQTYM| YE0-OZEQ-LITS-9L21-0H]
34104 Joys3g | WHVIIM Q¥ VONOU3L 60T TAINLENOD + ¥ TIF5504 § ¥TLEVI) J000-08ED-0000-9Z-2 50}

peoy saam| VIAINSLYS 04 43AN TET W/H Y JIEYIN + 1 AHLOWIL ATUVE| IST0-0900- I9YE-3-T 1
| VRVYIAN 3 SXITE # 14 ONIE ¥IAT 612 117153 3471 MAJH NN + SYWOHL B3ONISAIH] ¥6TZ-0E00-0ESO-9Z-23-0]
U0 1342095 WXVIIM OF LOT 8 L5 INCHS vL0T H1103 HoV03a] JOTO-OLE0 LIRS 9T-TL-0)

e ] VIVIIM B0 INIOd SUIHIIIE ZET 8 AHNIH z«s.&oz_ J100-0000-0£50-9T -2 1O

g yesg| VIVIIM ¥ S8 § L) ONIS WA LOT NI JOSSY WNINBACANDD @ ¥ )OE-OEQ0-OESO-92-21-0Y]

%81 !a&hnm_ VINNSLYS 43 JAND 09 13OV mth._ )58T-0000-019€-920T°6
1104 Jy3oag] WAVIIM v D78 # LD INIS BINY €01 LSMHL DNIATT T3VHOINDW AD93d IMOauTIg| )EDT-0100-0£50-97-Z1CH
o saoeas| YIVTIM ¥Q LNIOd SHIHDI3E SET I1W1S3 3411 7 SINNIQ TIZMXVYWN JTWOrO000r0ES0- 92210
el | WAYTIM 3 D018 8 14 ONIT ¥IAM SET MJH 8 VONAY + STINVHD NHOT BN JSEZ-0E00-DES0-9T-2 104
1ujog susdars| YAVIIM B NYWSLEBOIS 822 [SHAT SIAYQ NIHLVIH + N¥INE XYMEIHIVIM| 18TZ-0000-T628-92-T1-5¥]
wi0d 3yeea] VHYTIM BQ INIOd SEIHIITE ZLT) 3L¥LS3 3371 3 VDNV AISO¥N) WZ0-0000-0ESD-ST-Z1-0H
g iviner| WIVIIM 8 D18 # 14 ONIR W3INN ZET ASTIHL ATATYS YONIT + J¥VIN SNKITYdS) IZTZ-0E00r0ESOST-L 5O
Jupd sona0g| WHVI3M & SAT8 & 1S ANTE ¥3AM TIT ¥ STTHVHD GNYTIOH| J1T-0200-0£50-92- 210N
suaLG Peop weassmeq| ALY TV 08 I3ul INIS LT W /A ONVYAVT TIINVG + NNAT YDISS3r INGD| 1910-0100-0000-92-01-vEf
W0g soyaag| VAVIIM 50 INIOd SHIHI33E TZT| MM VIV + INIB0Y QUVdIHS| Y000 TEZ0-0000-9Z-Z L 0H]
W04 1oy 2eg| VIVIIM ¥ 9018 8 13 GN3H 4IAN 10T MM THIINNGT ¢ T NHOT 2349 JT0T-0100-DES0-3L -2 -0

§22.0) BUQUALES| VWSLYS Ba 3A0D 08 WYIF V1INV TIVNS] 15610000~ 01IE-SL 0L -6E]

ara] pusinid| ALY INTISIHD A WWHLNYE WYTTI E0T M Q VST + A3OF AYILHSOV JST0-0700-6809-9L T L-4|
Wiod aydaag| WYTIM 3 9018 2 1d GN3IE WA ZET A T AHLYN +H GNYION T138) VZEZ-OT00-0E50-ST- 21O
| #381] BuluBLEg WRINSLYS ¥ SLONEIH S92 QI 30048} 15900000 0TSE-9Z 0L EE
H e e VNI B0 NVWSIEOSS 222 LSABL ATIAYS BIHOLYH| JTTT-0000-16L8-97-T1-54]
] ] WAV13A ¥ 916 § 1) QNIE BIAN 102 i M LYIBOY SNININ] 3T0Z-0100-0850-9221 OY}
] U0 Ji3068 YIVTIM QY WINON3L ELT AJH INIOVH + 8 Hd VY D3N 2000-D¥Z0-0000-52- 210}
1 ] WAVIIM £E 1078 LS LNOYA 9L0T (SHAT) HIHTTL4 A YNNYDROID + T ANIAYL 130NIM] VER0OZEG-LTT5-5L-21-0H
il ¥901) ouiluaLEy YINNSLYS ¥G VITEWYD 201 1 QHYHIN ¥3A0W] 3290-0000-019€ 5201 -EE]
| 1uad VINNSLYS 1) VAVNOS #01 MAJH Y TTIIHIUA + S TIVRON ATvH] =8¢~3o83~.=.=.—
a WA WEDLSIH UYOT 15| ALD ANIOSIED AV WIVE M ETT LEaEy ATImon] I610-0900-008L-92-Z1-5E)
= )04 2043808 WHYIIM BQ LNIOd SHIHIII8 891 A DAV ¢ ¥ TIVHIIN _xnzﬁ:.z.._ IB10-0000-0£50-92-21-0]
38813 SulUALER VNNSLVS ¥ SLUANIH 63T AW W HYHOR30 + { TIVODSYd OBNYYY PO D000-OTOE -3 0T-EE

H Juiod SuIydars| VIVIIM LS 11005 I A/ L JIANYT + H QI08VH SU3Lvm]
| ¥3e1y ue_..ammm_ VIANSLYS ¥ID NYNYHINS £ST HINSY BIHIOLSIHD SDOHH] JL2OOrO0 YEZR 9Z-TT-6E]
] 14104 164205 WIVTIM 1S INOUS €04  NITTY 313315 JEO0-0200°00Z6-9Z LT 1Y
L] E&iu.un_ VVIIM 8 D18 & 1d ANIE ¥3AR 601 T NOSLVA XS| 1601-0100-0£50-92-21-0Y]
H U4 1342804 WAVEIM ¥ 9018 # 10 IN3E 43AN YOL D71 STYANIH WVNLAG| 10Z-0T00-0£50-97-Z10M)
[ | VAVIZM 0 9018 # 1d ONIB 3IAR EZT U1 QIAWO NOLTEYD SNiNng3d) JELT-OT00-0850-9L-21-0H]
| Jusng suendats| WHVTIM 3K NYINSLNOAS OEZ AL GNONAYY AVMVAVH JET-0000 T6(8-92-T1-5H
] wiog sayzeed] ¥XVIIM %0 LNIOd SE3HD13E 811 M/ ¥ WIDTHLYd + O 133808 QYVdIHS J000-00£0-0000-92-Z 504
L] wrad svedals| YHYIIM HQ SLANOOW PLT) LSMHL ATIVVA G VLLINIG + M ONOWAYY TIISSTH] WL1-0000-T6L8-92-TEE
] #3353 buiuasieg YINNSLYS L) SNHOT LS TET Mn maifgwucgolm_ J00Z-0000-019%-92-01-6E]
1UmIg SUSY VIVTIM 1S NOISOB T 31vAS3 34N A 35INOTNOXIT 000-0600-0DL05-52-ZE-TH
120435 ASuim VINTISLYS 1S AINLIHM SPT s NSV 3rsamanial 3000~0200-0000-92 T §-6€]
il 18043 ASUIILM WANSLYS 15 AINLINM LEZ HA/H W NOYWHS + S VT STIORONN| 3000-E700-0000-92-T §-GE|
i kg spsoag | WHYIIM 3 D018 # 14 ONIB ¥IAM EEZ 3AVEST 33N MIH  NVOIHIF T Q¥YHDM LIINYNG| JEEZ-0E00-DESC92-Z T-0v)
i peoy o) uraa | VALYV 1d SINND 60T M/H M VONIEE + 3 NIATLS AV 000-0200-0000 52~ E-pE]
| 3 wiedason ugor 3] ALEY INIDSIHD AV SHIH 801 M/H Y YIHLOBOA + diTTIRd SINAS §3§§é~.=.mm_
= ueig POy weansimag| WLLYTY Q4 33ML 3N £ST T211) NOLMOINY NVTY MIHLLYIN + AW YONVIY u3Navd] J510-0T00-0000~92-DL- V|
B 1nog sapesd) WXYT3M 4O INIOQ SHIHD 334 55T W SIWYT NV 3dD) )Z€0-0000-0£50°9Z7-71-0%}
| yoar) sunuases| YWINALYS ¥ NVNYHONE TvT AA/rt TOSIIVIN + M N3ALLS SHIAN P e e |
i=| 3330 BUBIBLCY WINNSLVS ¥Q VITIEINVD €21 M/H AHIHS » NIATLS NYDNNG 820000001997 OL-E€]
Wi0g SuByasTs, WHVIIM B0 NYWSLNOSS SET|3:TY 5254 STTIN 3 WVTTIIAN + ¥ NHOF 20 SHI3H SINIVD AUNIH STUW OBEZ-0000-T6£8-92-T1-54]
] Wiod WHVTIM B NYWSLEOJS VEL YD SYWNOHL TTISHVH IWEZ-0000- 164897115
] ] WXVIIA 3 DOTE ¥ T ON39 ¥3AR 021 A R FSINOT + ¥ SYWOMNL HLINS M0TT-0200-0£50-92-21-0M
] IRy .55_..;_ WALYTV4 QY X007 NYIANDNE 20T W¥vd 23 JLVLS SAVMNTIUD SAVMNITNO-d30/2804] J100-0TI0-0000-92-TT-L
] peoy saau] YNNSLYS 08 ¥IATE 621 N SILLHISOUd NDDINVYS ANHYY 19100900~ 19¥8-92- 1 16§
| o] Ea.amm* VINSLYS HQ SLIAMIH SE2 TA¥YIL NYINEOD) JOED-0000-GI9E-9T 0T -]
3] 1504 SUBURITS) CHVTIA 4O NYINSIBOLS ¥8 A WTIONY DN 3800000 164892 TT-5%)
il g seyasag | WAV D 9076 8 14 NI HIA SIT J1V1SI 33N ¥ 1NVd Vvavin] 3STT-0300-0ES0-32 2 T-OH
i ] VIVIIM ¥ DR # 1 GNGH YIADE SOF MAH & NNV + 8 HaIS00 NYINLVE) 1502 0E00-0E SO-ST-2T-0Y
SOREITT PPV IS =) gg!ﬂ—
JLIDUISRRETY FSRITIN

SISATVNY JHTVS W IDIHL VI
SUNLINYLS I 1344V HLIM ST1IDMVd 40 1SH

UOILIBI0UG [EIUBLIUCHAU] JO JUBLITDS] EPIKK Y

EPUOE "AUN0) WEUINg
wieg) yamiediux



Juny2peow - : wpessaey

1 1] PROY 82D UEAq| J<E<E 00-CO0-0v356)
¥ | | peoy awas) veag | LSO W AMLOBOQ APMOYS] C0-100-39!
1 | | 3uicd Jayaeeg IVIIM D OCT8 & 3d ANIB YIAN L1 W 183604 11005] WIZ-0T00DES0-9Z-LF:
_ -_ WA WSSO UYOT 35 ALD ANIISIED A SHIH L6 SIILTNYL WIONIS 0Z00-Z¥00-0000-97-75-BE]
8 HCINYIN+Q NIDINWS L5031 8 NOISYVIQ NONNYMY Y30NIS)
[ i 2ud seyaeg] WNYTIM B0 ANIOS SHIHDIIB 01T H/ S AENTH + 1 TOUY2 NYANDD) 30000820-0000-92-23 0t
1 [ 11 wiog suaydais] WAVIIM B0 SSINIdSVH STT M/H NNYSNS + W INVY3 AACOW| JST1-0000-35¢8-92-31-5}
] [ ] 404 sudydas| WAV HQ NVINSLNOJS 952 H/M GOSN « ATING NNYD| J9EC-0000"5648-9L-3 1 -5H
1 Wi Wiog 294sa0g] VIYIIM 3 DOTE # 1d QN3G YIAR TEZ WAJH 4 2 AH1DHOG + INVd IZZONILYEEY| MNET-0I00-0£50-92- 1105}
[ (1] 321 suguourg| WIISLYS ¥1D NYNWHINE Sv1 31¥.153 331 INTWVO + WTTHM 18IE0Y NOSHIHDANH YEZOOVOD ¥ELa9 1L-6¢)
i i 183 WEdNSN ULos 35] ALDD ANIDSIHD AV NIV M 61T AR NIBEYL + HdISCT NOGNYHE NOSTIN TL0D9COCORL92-2 T 56}
i I=H P e et “VI3M G D8 874 ONIS BIAK 82T HIAR M AMYITUAR + A INYTIA GNISNMOL] I87-0E00-0£50-92- 1108}
| | 1] 16iog 23T AT BC AN:0d SUIHD338 YOT 31153 3411 AAJH ¥ YHVENYE + ¥ 18360H TIOHDS| YO00-0vE0D000-92 L 1-0¥
] Bl W04 324309 WAYTIM B0 AINIO4 SHIHD3IB OFT MJH 4 ASIYVd + 8 ASHYH ATISV38) 3Y000000-0ES0-92-21 0%
[ 1] 16104 a3 WVIYIIM @ DANE 3 7d ONIB HIAR PIZ Y STHYHD nzSE:_ WIT-0E00-0£S0-9L-2 1%
(] | || [ | WAVEM 3 D018 8 Td ONIE MIAM ¥EZ MANOLS ¥ ATHIBIWGN + MM W VIDIY + 3 STNYE HSNE WEL-OELO-0£50-92-7 1O
“ | 1 10 0o F] W13 3 D718 # 74 ON38 BIAM 221 DAL} LLIDGY4 NOSHIYT HOSIEN + OTI STYLNIH Wysind| JETICLCO-CE50-9L-L1 0%
Bl 04 suaydays] WHWTM B0 NYWSLBO4S 022 /4 ¥ LLIINA + U7 3 13TVY NI J0TT-0000-16/897-11-5%]
[ | | Juiod !u.tbm_ WIVIIM BG ABDOH 2T H/AA TIINVG + JIBYA YNLLSIEHD B 100000064892 T1-5%]
1 [ 1) itod Suaqdms VHYTIM BC NVASLEOAS VT W3LXVE dTALHO) IVELO000 1645-9Z-1T5H]
“ mi Wiod suadass| SVTIM 1S L0005 BT § JLLINNYIM + 3 143810 ATYION| WL0-0000-0648 93 T-59]
1 g .....&o_.lr_ WHVIIM Gl VONOU3L €71 (5ur) MM ¥ AWYE + § ATHS43F SNVAT) JC0009E0-0CC0-92-21-0
1 [ 1] 04 103238 WAVIAM 3 D018 ¥ 14 NS HIAN 122 #A/H NNAY 3IHLNAD + LHVNLS AGH NIAT MI2-DECOCESO-9L-ZT-0¥
| ] #2as) ouuaszE| VHINSLYS ¥0 3A0D 62y YAMVEYZ NSNS + AutvE 1Lus) I¥00-0900-C000-92-01-£E|
| [ 1] 3uiog mydaeg| IIIM O DI # Td ON3B ¥ 92T SITIAHd + 1 3190 unana] TT-0ECODESO9L-21 0]
“ i Wiod Jmpeng WVAYIIM 3 D018 8 1d ON3B IARS 512 M/H YIMOLIIA + L MU 31134Vd| ISTZ-O100-0£50-92-21-07]
| 1] 36104 30443808 IVIIM B0 INIOG SHINDIIA 9¢T H/PA D MNyd + 2 VIINVA NOLNVIS 2600-0C00-0E50-91-2 1 4]
I 1 3304 300>908| WHYIRM B 90182 1d GN3E ¥ T17) JH S ANVYL + S STAVE X0D IIZ-0ECO0E50-92-21-0¥
1 mi B0 SuddRS WAVI3M LS L2035 ) (SHLT] SNHOF ¥NVE NOANINL + S TIVONVE SMIHLVI JEY00DCO-T648 92T 1-SH,
I i Wicq 5| WAVVAM B0 NVISLE0JS 9¥Z 1SNHLTTBYIONIY NAIOYYD OHOA YIVZOCC0-T6L8-92-11-5H
] | || 0g sudydals| WAYIIM B0 ABIDOM ST NAG ASVIN NOSYUIHAOLSIIMD IS¥0-0000-0648-9¢-T1-5t}
[ i g #3808 VY130 G 907184 1d ONIB YIAM 52T W A2 ISMBL ONAT Y 398030 438433 ISTI-0T00-0£50-97-71-03)
1 | ] g Suaydals] VIVTIM MG NVINSIHOSS TrZ JaBvHIIN Eﬁ.u._ Y0000 T6L8-9TT1-SY
[ B! W04 SuBLHAS ¥YT3M B NYWSLKOJS SET W/H Y 330 + O GIVNCY S0 JSEL-0000-T648-97-T1-5t]
1 i W04 OIS OR/IIM 15 L1075 &Y /M2 V830 + M INVY Gu&m_ S 70-00C0-16£8-9L TT-SH]
| B Wod suaydars] YV H0 IINIINYD) €8 M/H VIDIELYE + T GIVNOQ T10M] JE80-GCL0-1648-9Z-3 15|
1 1 W04 Reysals WAYIIM 80 3383V 8BS W/ BT NHOE JHIB0Y + 35INVA ATHIBINID IRV JRS0-8C00-T6¢8-92-T 15|
§ | 1] W04 1842699 WHVYIM OE LOT A4 1S INOUS »L0T) #/H 1 INTTHVA + 1A SINYT NOSUIANY I¥ECDLEC LT15-9Z-Z10Y]
1 [ 1] utod sey300g| HVIIM 3 D018 # 1d ON3E M3AIN 0T Ul 4 SYWOML 3T 30TL-0E00-0£50-92-21-0H
! L1 Wi seagseog | WVHVI3M V D18 # 10 ONIE ¥3AN Z0Z W INRIHLY) 4 UM 3 TIISSAB SINOOUS) 3ZOT-OIC0-0E50-97-21-0M
1 nl 104 soe a8 | YXYIIM B S8 # Yd GM3E BIAK 03T INAVAL OTVNOG NYINTHL J0LT-OTC0-0£50-92-T1-6Y]
| my W04 PP0E WHYIAM 3 D018 # 1d OM3E MIAH 62Z 13804 ﬁt_z_ I6TZ-OT00-0£50-92-T1-0Y]
1 i 320115 ARRIM WAFISIVS 25 AFHLHM THZ VOZIOUN YAOAIOA) 3000-2200-0000-9Z-T1-65]|
1 | 1] 30y sudydalg] WIYTIM B0 NYWSLYODS BEZ NN TAMIHD 135139 MET-0000 1648971154
1 1 Jug sududars| WANIM B0 NYINSIN04S v 30 SHI3H TNYd GIAVQ HYIFHA| 3¥S0-0000-1648-97-T1-5¥]
[ ml Uk Aoy0eg WNVIAM 3 DO18 # 7d ONIE B3AM BTT 24 N38 NOS1IN] J8T1-0TC0-0£50-02-21 0%}
1 1] ¥o0s) SuguRLEg VIINSIVS ¥0 3IA0J YOT W/AA T VITIW + 1 YNY 831553 JE100000-019E-97-0T-E
n i | 0g 3paag| II3M B D8 ¥ 1d TNI8 ¥3AK 0T, A 3 NATORYD + H SINNAT SHTTHI| Eﬁ.ﬁeqﬁma.ﬁ.:ém_
1 | ] Juog suadals) WHVIIM BO NVINSLHOSS TET 1SNML INIDT M NATOUYD + XOVT SLana| JLEZ-OCCO 16489 11-69]
i i R BunUAsIER| VIANSLYS NI NYNVHDNE SET 35039 AHODIUD DWW YBI00VC0 VELS 9T 116t
1 mi Yoo suguoeg) WINNSLYS YD NYNVHONE L¥] AAYW 3504 NOSNINDLNH IFL0-0¥00 YECR 9Z-T1-6E)
i Wi Jiod | WM B0 NYWSLNOS DVZ| LSAL UF § GNOWAYY 135135 J0VE-0000 1643 9T T1°5H]
— -— g suaydals] WAVIIM BE NYAISLE0ES 122 FAUSNUL QHYOVH 0172-G000-1648 97-T15¥]
MINANY WYITINA 1SAUL NI MIHONY WVITIM QUYIOVH
| B Wai0g SUBKGAS| VAYI3M B0 33BNV 45 MM VS0 INOT + 3N39N3 SYWORL ATIVD 950 GL00 1628 9TV 1-67]
i =i ] I!:iln_ j SBREnN USEURHER Pt
§§

UDRID0NS [EIVBMUONA] SO JuBumeda 2Py
SISATUNY SHNTIVA W0 IHLVDIND uu.x._o—a .2.._500 EW.E”_“

5108 SIUNLONULS Q310344 HAIM SI1IDYVA 20 1517 weg ety



Appendix E. Miscellaneous Information



NGS Coordinate Conversion and Transformation
Tool (NCAT)

NGS Home
About NGS
Data & Imagery,
Tools

Surveys
Sci ¢ Educati

Single Point Conversion Multipoint Conversion Web services

Downloads About Conversion Tool

Convert/Transform from:

Horizontal
Horizontal+height
XYZ
Select the type of horizontal coordinate:
Geodetic lat-long
SPC
UTM
USNG
Select a height
Ellipsoidal

Orthometric

Enter lat-lon in decimal degrees
Lat
29.5113300273



Lon
-81.8151855469

or degrees-minutes-seconds

Lat
N
29-30-40.78810
Lon
w

081-48-54.66797

or drag map marker to a location of interest

Input reference frame
(historically called 'horizontal datum')

NADS3(HARN)

Output reference frame
(historically called 'horizontal datum’)

NAD83(HARN)

Don't see a reference frame in the list?Click here to learn more.
Orthometric Height (m)

0.000

Input geopotential datum
(historically called 'vertical datum’)

NAVDE&8

Output geopotential datum
(historically called 'vertical datum’)

NGVD29
SPC zone

Auto Pick (default zone)



L, [%d
Export Results to né,ﬁju L

Click blue bar(s) to expand/collapse

v 1 x [
L ! i (R

Input Coordinate
Latitude

N29° 30' 40.78810"
N293040.78810
29.5113300273

Longitude

E278° 11’ 5.33203"
W0814854.66797
-81.8151855469

Ellipsoid Height (m)
Not given
Orthometric Height (m)
0.000
Reference Frame
NAD83(HARN)
Geopotential Datum
NAVD88

Output Coordinate
Latitude

N29° 30" 40.78810"
N293040.78810
29.5113300273

Longitude

E278° 11’ 6.33203"
W0814854.66797
-81.8151855469

Ellipsoid Height (m)
Not given



Orthometric Height (m)
0.279
Reference Frame
NAD83(HARN)
Geopotential Datum
NGVD29

Total Change + Uncertainty
Latitude

0.00000" +0.000000"
(0.000 m +0.0000 m)’

Longitude
0.00000" +0.000000"

&

(0.000 m +£0.0000 m)
Ellipsoid Height

Not given
Orthometric Height
0.279 m £0.008 m

"Approximate value to aid interpretation and not an actual distance. See TM NOS
NGS 82 for more details.

Website Owner: National Geodetic Survey / Last modified by ngs.ncat Jun 23 2021
NOS Home « NGS Employees « Privacy Policy - Disclaimer - USA.gov « Ready.gov - Site Map - Contact
Webmaster
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Section 1
Introduction

1. Introduction

A. Project description

The reservoir, known as Rodman Reservoir, is created by the Kirkpatrick Dam and Buckman Lock, which
expands across the Ocklawaha River and the Cross Florida Barge Canal, respectively. The normal
reservoir pool elevation of Rodman Reservoir is 20.0 feet, NGVD 29* at which the reservoir has a surface
area of approximately 20.3 square miles, a gross volume of approximately 82,000 acre-feet, and a length
of approximately 16.4 miles. The Kirkpatrick Dam (dam) consists of three water retaining structures: a
left? (southwest) embankment, a concrete spillway with four lift gates, and a right northeast embankment.

B. Background

To better understand how factors of safety of the embankment change with various headwater levels, the
Florida Department of Environmental Protection (FDEP) requested Mead & Hunt, inc. (Mead & Hunt) to
perform slope stability sensitivity analyses of the earthen embankments with the headwater elevations
ranging from elevation 14.0 (six feet below normal) to elevation 23.2.

C. Limitations
All calculations and modeling were based upon as-built drawings and soil borings from the original
construction. No surveys, soil borings, or laboratory tests were performed for this evaluation.

" All elevations in this report are given in feet and referenced to the National Geodetic Vertical Datum of 1929
(NGVD 1929).

2 Left and right are referred tfo in this report relative to an observer facing downstream.

X14606900:211187 ON\TECH\Repors\FINALUGrkpatnck Dam\Siope Stability Kitkpalrick Dam docx 1 Mead 1lunt



Section 2
Slope Stability Analysis

2. Slope Stability Analysis

A. Description

The embankments at Kirkpatrick Dam are homogenous and consist of sand. The crest is 30 feet wide
with a top elevation of 28.3. The downstream section consists of 4(H):1(V) downstream slopes. The
downstream slopes contain a rip rap revetment to elevation 19.3 which is underlain by a two-stage filter
system. The upstream slopes consist of 4(H):1(V) slopes to elevation 25.0, 10(H):1(V) siopes to elevation
13.0, and a 3(H):1(V) slope that ties back into the existing ground surface. The drawings do not indicate
that an impermeable core or cut-off wall was included in the design.

B. Analysis criteria

Since the state of Florida does not have slope stability criteria for embankment dams, factors of safety
were compared to the recommended values in the Federal Energy Regulatory Commissions (FERC),
Engineering Guidelines for the Evaluation of Hydropower Projects, Chapter IV, Embankment Dams,
September 2006.

L o8 Load Cases
The following headwater and tailwater elevations were used in the models:

Seismic conditions were not analyzed since the current USGS data estimates a peak ground acceleration
(PGA) between 0.02g and 0.04g at the Kirkpatrick Dam for a 2% chance of exceedance in 50 years (i.e. a
return period of 2,500 years).

D. Phreatic Surface Development

Mead & Hunt performed seepage analyses of both the left and right embankments using the 2D finite
element analyses (FEA) module within the Slide2 software by Rocscience (Version 9.005, 2020} to estimate
the phreatic surface. Soil type was obtained from the subsurface exploration program performed in 1964.
As requested, headwater elevations used ranged from a maximum pool elevation of 23.2 to a drawn-down
pool elevation of 14.0. A horizontal to vertical permeability ratio of 3.0 was used for the granular
embankment and foundation soils. Normal failwater was used for all cases except for the maximum pool.
Tailwater at the maximum pool was estimated to be at elevation 9.55 based upon the dam failure analysis
performed by Mead & Hunt in 2022, The seepage model resulls appear reasonable, but they could not be
calibrated because there are no monitoring wells in the embankment to measure the phreatic surface.

E. Material Properties
Material strength parameters used in the analyses were estimated from the N-values obtained during

sampling during the subsurface exploration program performed duting original construction. Unit
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Section 2
Slope Stability Analysis

weight assumptions were based on values provided in Table 6 of Naval Facilities Design Manual 7.01,
Soil Mechanics.

Hydraulic soil properties from Figure 8.3.2.3.3-1 of the U.S. Bureau of Reclamation Design, Standard No.
13 were used in the model to estimate permeability rates.

F. Results

Mead & Hunt conducted slope stability analyses for the right embankment using the Slide2 (Version
9.005) slope stability program (Rocscience, 2020). The procedure used was the simplified Bishop’s
Method of Slices which satisfies all conditions of force and moment equilibrium. Both circular and non-
circular searches were performed to find the lowest global FOS. The models were checked to see if
tension cracks could develop. No tension within the soils was determined to exist. Global failure of the
cross-sections was considered to be those failure surfaces having a FOS, which could realistically lead to
a breach of the dam and an uncontrolled release of water. As a result, shallow surface failures were
eliminated from consideration. Results of the slope stability analyses are presented in Table 2.

Table 2. Slope Stability Analyses Results

Left Embankment Right Embankment
Headwater
Elevation Calculated Recommended Calculated Recommended
Factor of Safety Factor of Safety Factor of Safety Factor of Safety

Graphical cross-sections of the slope stability analysis results and controlling failure surfaces are
presented in Appendix A and B for the left and right embankments, respectively.

[T ] 1]

EREEE
SEEES
e
HERER

G. Conclusions

The existing embankment slopes exceed the factor of safety as recommended by the FERC for ali load
cases analyzed. The factor of safety does increase with lower pool elevations which would be expected.
The relatively high factors of safety can be attributed to the wide crest and gradual slopes.
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Appendix A. Left Embankment Graphical Output
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Appendix B. Right Embankment Graphical Output
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Section 1
Introduction

1. introduction

A. Project description

The reservoir, known as Rodman Reservoir, is created by the Kirkpatrick Dam and Buckman Lock, which
expands across the Ocklawaha River and the Cross Florida Barge Canal, respectively. The normal
reservoir pool elevation of Rodman Reservoir is 20.0 feet, NGVD 29 at which the reservoir has a surface
area of approximately 20.3 square miles, a gross volume of approximately 82,000 acre-feet, and length of
approximately 16.4 miles. The Kirkpatrick Dam (dam) consists of three water retaining structures: a
southwest embankment, a concrete spillway with four lift gates, and a northeast embankment.

B. Background

The Florida Department of Environmental Protection (FDEP) retained Mead & Hunt, inc. (Mead & Hunt) to
provide a dam safety inspection and stability analyses of the embankments and gated spillway structure.
To better understand how factors of safety are impacted with various headwater levels, the FDEP
requested Mead & Hunt to perform a sensitivity stability analysis of the gated spillway structure.

C. Analysis objectives

The objective of this document is to summarize the sensitivity stability analyses performed for the gated
spillway section and to provide supporting documentation of the analyses. This report summarizes the
methodology, assumptions, results, and conclusions of our analyses.

1 All elevations in this report are given in feet and referenced to the National Geodetic Vertical Datum of 1929
(NGVD 1929).
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Section 2
Stability Analysis

2.  Stability Analysis

A. Description

The gated spillway consists of a mass concrete Ogee weir with four gates supported by three piers and
two abutments. Additionally, the piers support a concrete service bridge, operating platform, and a
walkway. The structure is founded on a sand foundation with steel sheet pile cut-off walls to reduce
seepage, which are located along the upstream face of the spillway structure and along the edge of the
downstream concrete apron.

B. Analysis criteria
The following is a summary of the references that served as a basis for this analysis:

Federal Energy Regulatory Commission, Engineering Guidelines for the Evaluation of Hydropower
Projects, Chapter 3, Gravity Dams, March 4, 2016.

Naval Facilities Engineering Command, Design Manual 7.02, Foundations & Earth Structures,
September 1, 1986.

C. Analysis methodology

The stability of the gated spillway section was evaluated utilizing the mass gravity method in accordance
with Chapter 3 (Gravity Dams) of the Federal Energy Regulatory Commission’s (FERC's) Engineering
Guidelines for the Evaluation of Hydropower Projects. Lane’s weighted creep method was used to
determine the uplift distribution and load on the gated spillway structure.

D. Load cases

The load cases that were evaluated as part of the sensitivity analyses are presented below. The loading
diagram for each load case are presented in Appendix A.

Table 1 - Load Cases

Load Case Gate Position . Headwater Level Tailwater Level?

2 The corresponding tailwater levels were calculated based on the results of the dam failure analyses performed by Mead &
Hunt in 2022.
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Section 2
Stability Analysis

Assumptions

The following is a summary of the assumptions made as a part of this analysis:

The uplift pressure distribution was determined using Lane’s weight creep method.

The following items were considered outside the scope of this study, and therefore, not included
in the sensitivity analyses performed:

o lce expansion load

o Seismic and debris loading

o Sliding failure along one of the spillway structures construction joints

The spillway structure gate was assumed to be fully opened during flood conditions (Load Case
1), with a headwater level of 23.2 feet. The gate was assumed closed during lower headwater
conditions (Load Cases Il through V), with a headwater level of 20.0 feet or less.

For Load Case |, where the gate is fully open and the water is moving over the weir, the tailwater
elevation was reduced to 60% of expected height for the horizontal force on the dam to account
for Nappe forces in accordance with the FERC Engineering Guidelines 3-2.3.2. The other load
cases are assumed to have low/no flow and the Nappe forces were ignored in accordance with
FERC Engineering Guidelines.

The stability of the gated spillway structure was analyzed as a single bay (44 feet wide). The
plane of analysis for overturning was taken at the base of the structure slab (elevation -13.0).
The plane of analysis for sliding was taken at the bottom of the shear key (elevation -21.0)

Material Properties

The unit weight and friction angle of the silt were assumed to be 110 pcf and 30 degrees,
respectively. Horizontal silt loads were determined using at-rest earth pressure.

The unit weight of concrete was assumed to be 150 pounds per cubic foot (pcf) and the unit
weight of water was assumed to be 62.4 pcf.

Historic soil boring provided in the project construction drawings were used to classify the
underlying soil as medium to fine sand. The unit weight and friction angle of the underlying soil
were assumed to be 125 pcf and 31 degrees, respectively. Passive and active lateral earth
pressures were only considered for the sliding failure method.

The allowable foundation bearing pressure was assumed to be 3.5 (ksf).

Cohesion at the foundation interface was not anticipated due to the sand foundation and
therefore not considered.
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Section 2
Stability Analysis
G. Results

The results of the sensitivity stability analyses performed for the structure are presented below.
Supporting calculations for the stability analysis are provided in Appendix B and the uplift calculations are
presented in Appendix C.

Table 2 - Stability Analysis Results

Casel Casell Caselll Case {V Case V
TR m = = = =
e —
SRS
e e I B
T |
T = e H = = = =
S
T
e E B = = =
R T e HE = . 5 =
R se—
o T
- - E B = =
SN - B = = =

H. Conclusions

The stability analysis results presented in the previous section indicate that the dam has acceptable
factors of safety with respect to overturning and sliding for the loading conditions evaluated.
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Appendix A. Loading Diagrams
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Case 1:
Head and Tail-water Vertical
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Case 1.
Uplift Forces on the Dam



Case 2:
Head and Tail-water Horizontal
Forces and Silt Forces on the Dam



Case 2:
' Head and Tail-water Vertical
. Forces on the Dam



Case 2:
Uplift Forces on the Dam



Case 3:
Head and Tail-water Horizontal
Forces and Silt Forces on the Dam
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Case 3.
Uplift Forces on the Dam



Case 4:
Head and Tail-water Horizontal
Forces and Silt Forces on the Dam



Case 4:
Head and Tail-water Vertical
Forces on the Dam



Case 4:
Uplift Forces on the Dam



Case 5:
Head and Tail-water Horizontal
Forces and Silt Forces on the Dam



Case 5:
Head and Tail-water Vertical
Forces on the Dam



Case 5:
Uplift Forces on the Dam



Appendix B. Stability Calculations
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‘ JOB Kirkpatrick Dam Assessment
e a SHEET NO. 3 OF 7

CALC BY JMS DATE 10/6/21

| CHECKEDBY —_GAR _  DATE 10/12/21
7 | u SCALE N/A JOB NO. 4606900-211187.01
Load Case { HWL = feot
TWL = feet
Analysis Paramaters:
Base Length (B) = feet
Width of Analysis (W) = feet
Area = sf
Load Summary:
Forces Moments
] Il | ma R R
i [ ma s R

Calculate Base Pressures Without Uplift

H={My+My)/V= feet
e=BR2-p= fest
% Base=y/B=

Resuitant falls within middie third of base. therefore O K

Eccentricity:

Uplift Pressures:

Uws = ksf, see weighted creep uplift calculations

Uge = ksf, see weighted creep uplift calculations
Base Pressures:

Py = VIA* [1 - (Be/B)} = ksf > Uu/s, therefore O K.

Paw = VIA* [1 + (Be/B)] = ksf > Uu/s, therefore O K.

Calculate Base Pressures With Uplift

Eccentricity:
p=(My+ My+My)/ (V+U) =
e=Bf2-yu=
%Base=u/B=

foet

Resultant falls within middle half of base, therefore O.K.

Base Pressures:

Puw=(V+U}/A"[1-(6eB)] = ksf Compression
Pam=(V+U)/A"[1 +(6e/B)]= ksf Compression
Siiding Stability
Vertical t oads Horizonlal Loads
V= ! kips H= Bl ks
U= kips
Shear Friction Factor = [(V + U) tan® ) /H = -—-
Where:
tan® = 0601 (®=31%
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JOB Kirkpatrick Dam Assessment
{ e a SHEET NO. 3 OF 7
l CALC BY JMS DATE 10/6/21
CHECKED BY _ GAR DATE 10/112/21
| i SCALE NA JOBNO. —_ 4606900-211167.01
Load Case Il HWL = feet
TWL = feetl
Analysis Paramaters:
Base Length (B) = feetl
Width of Analysis (W) = feet
Area = sf
Load Summary:
Forces
= £ kips M, = fi-kips
= kips My = ft-kips
U= kips My = fi-kips

Calculate Base Pressures Without Uplift

Eccentricity:
p={My+My)/Vvs= feet
e=Bf2-p= fest
% Base=pu/B=
Resuitant falls within middle third of base, therefore G.K.
Uplift Pressures:
Uu;, =
U“ =

Base Pressures:
Py = VIA* [1 - (Ge/B)] =
Pus = VIA " [1 + (6e/B)]} =

Calculate Base Pressures With Uplift

Eccentricity:
p=(My+ My + M)/ (Ve U)=
e=BR~-u=
% Base=p/B=

Ksf
kst

feet
feet

Resuitant falls within middle half of base, therefore O.K.

Base Pressures:

ksf, see weighted creep uplift calculations
ksf, see weighted creep uplift calculations

> Uus, therefore O K.
> Uu/s, therefore O K.

Py =(V+U)/A™{[1-(Ge/B)]= ksf Compression
Pae={(V+U)/A*[1 +(GeMB)]= ksf Compression
Sliding Stability
Vertical Loads Horizontal Loads
V= kips H= Kips
U= kips
Shear Friction Factor = {(V + UYtan® }/H = Eij
Where:
tan® = 0601 (®=31%
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‘ ] JoB Kirkpatrick Dam Assessment
/ E a ] SHEET NO. 5 OF 7
‘ CALC BY JMS DATE 10/6/21
I CHECKED BY GAR DATE 10112721
| u n SCALE NA JOBNO. ~ 4606800-211187.01
Load Case il HWL = feet
TWL = feet
Analysis Paramaters:
Base Length (B) = feet
Width of Analysis (W) = feet

Load Summary:

Area =

kips My, =
Kips My =
Kips My

Calculate Base Pressures Without Uplift

Eccentricity:

Uplift Pressures:

Base Pressures:

Calculate Base Pressures With Uplift

Eccentricity:

Base Pressures:

p=(My+My)/V=
e=BR-y=
% Base=p/B=

foet
fest

Resultant falls within middle third of base, therefore C.K

Pus = VIA * [1 - (66/B)] =
Pys = VIA* [1 + (6e/B)] =

p=(My+ My+ M)/ (V+U) =
e=Bi2-p=
% Base=up/B=

ksf, see weighted creep uplift calcutations
ksf, see weighted creep uplift calculations

ksf > Uuls, therefore O K.
ksf > Ud/s, therefore O.K
fest
feet

Resultant falls within middle hatf of base, therefore O.K

Pu=(V+U)/A"[1-(BeB)= ksf Compression
Pys=(V+ U)/AT[1 + (62/B)] = kst Compression
Sliding Stability
Vertical L oads Horizontal Loads
V= B kips H= Bl ks
U= kips
Shear Friction Factor = {(V + U)tan® ] /H =
Where:
tan® = 0601 (®=31°
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JOB Kirkpatrick Dam Assessment
SHEET NO. 8 OF 7
' CALC BY JMS DATE 10/6/21
CHECKED BY GAR DATE 10/12/21
| SCALE N/A JOB NO. 4606900-211187 01
Load Case IV HWL = feel
TWL = feet
Analysis Paramaters:
Base Length (B) = feet
Width of Analysis (W} = feet
Area = sf
Load Summary:
Forces Moments
V= kips M, = ft-kips
H= Kips M= fi-kips
U= kips My = ft-kips
Caiculate Base Pressures Without Uplift
Eccentricity:
H=(My+My)/V= fest
e=BR2-u= feet
% Base=p/B=
Resuitant falls within middle third of base, therefore O K.
Uplift Pressures:
Uy = ksf, see weighted creep uplift caiculations
Uge = ksf, see weighted creep uplift calculations
Base Pressures:
Pus = VIA* [1 - (6e/B)] = ksf > Uu/s, therefore O.K.
Pas = VIA® [1 + (6e/B}] = ksf > Udfs, therefore O K.
Calculate Base Pressures With Uplift
Eccentricity:
=M+ My+ M)/ (V+U)= feet
e=B2-p= feet
% Base=pu/B=
Resuitant falis within middle half of base, therefore O K.
Base Pressures:
Pus=(V+U)/AT[1-(BeB)]= ksf Compression
Page=(V+U)/A*[1+(6eB)]= ksf Compression
Sliding Stability
Vertical Loads Horizontal Loads
V= kips H= kips
U= Kips
Shear Friction Factor = {(V + Uy tan® ]/ H =
Where:
tan® = 0601 (®=31%
MEALY
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1 JOB Kirkpatrick Dam Assessment
E a SHEET NO. 7 OF 7

CALC BY JMS DATE 10/6/21
l 1‘ CHECKED BY GAR DATE 10/12/21
| L SCALE N/A JOB NO. 4506900-211187.01
Load Case V HWL = feet
TWL = feet
Analysis Paramaters:
Base Length (B) =
Width of Analysis (W) =
Area =
Load Summary:
kips
kips
Kips

Calculate Base Pressures Without Uplift

Eccentricity:
p=(My+ My /V= feet
e=B2-py= fest
% Base=p/B=
Resultant falls within middle third of base, therefore O.K.
Uplift Pressures:
Uys = ksf, see weighted creep uplift calculations
Uge = ksf, see weighted creep uplift calculations
Base Pressures:
Pus = VIA " [1 - (6e/B)] = ksf > Uu/s, therefore O K
Pys = VIA * [1 + (6e/B}] = ksf > Ud/s, therefore O K.
Calculate Base Pressures With Uplift
Eccentricity:
p=(My+ My + My)/(V+U)= feet
e=B2-p= feet
%Base=p/B=

Resultant falls within middie half of base, therefore O.K.

Base Pressures:

Pus=(V+U)/A"[ - (6e/B)] = kst Compression
Pas = {V+ U}/ AT {1+ (6e/B)] = ksf Compression
Sliding Stability
Verticall onds Horizontal Loads
V= kips H= h kips
U= ; kips
Shear Friction Factor = [(V + U)tan® ]/ H =
Where:
tan® = 0601 (@®=31%
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Appendix C.  Weighted Creep Uplift Calculations
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