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Alignment PI Station Report

30+00.00 1520,914.4493'

[1,085,547.8179"

Client: Prepared by:

Client Jennifer Clark

Escambia County - Public Works HDR Engineering, INC.

3363 West Park Place 25 West Cedar St.

Date: 2/2/2018 1:33:02 PM

Alignment Name: BL1-South 61st Street

Description:

Station Range: Start: 30+00.00, End: 53+00.00

|PI Station HNorthing ||Easting HDistance ||Directi0n |

30+00.00 1518,726.1348' 11,085,420.6385' | I |

| | | 2,300.00' IN3°19'34"E |

53+00.00 1521,022.2604' 11,085,554.0836' | I |

Alignment Name: BL2-Lake Joanne Dr.

Description:

Station Range: Start: 26+00.00, End: 30+00.00

|PI Station ||N0rthing ||Easting ||Distance ||Directi0n |

26+00.00 1520,936.8135' [1,085,148.4436' | I |

| I I 1400.00' 1S86°47'42"E |
|




HDR Engineering, INC.

25 West Cedar St.

Suite #200

Pensacola, FL 32502

PVI Stations Report
Project Name: C:\pwworking\tpa\d1032081\00C-001.dwg
Report Date: 2/2/2018 1:41:33 PM

Client: Escambia County - Public Works

Project Description:
Prepared by: Jennifer Clark

Horizontal Alignment Information

Name:
Station Range:

BL1-South 61st Street
30+00.00 to 53+00.00

Vertical Alignment: PROPOSED

PVI Station Elevation (ft) Grade Out (%) Curve Length (ft)
1 32+00.00 27.27 0.0198 % 0.0000
2 32+70.25 27.29 0.8900 % 0.0000
3 35+78.82 30.03 0.4394 % 0.0000
4 37+00.29 30.57 -0.1596 % 0.0000
5 38+42.18 30.34 -0.4396 % 0.0000
6 39+11.90 30.03 -0.6125 % 0.0000
7 40+60.00 29.13 -0.4394 % 0.0000
8 42+52.28 28.28 0.0630 % 0.0000
9 44+13.96 28.38 0.2037 % 0.0000

10 51+47.13 29.88 0.0075 % 0.0000
11 52+26.11 29.88




PVI Stations Report
Project Name: C:\pwworking\tpa\d1032081\00C-001.dwg
Report Date: 2/2/2018 1:43:25 PM

HDR Engineering, INC.

25 West Cedar St.

Suite #200

Pensacola, FL 32502

Horizontal Alignment Information

Name:
Station Range:

BL2-Lake Joanne Dr.
26-+00.00 to 30+00.00

Client: Escambia County - Public Works

Vertical Alignment: PROPOSEDLAKE JOANNE

Project Description:
Prepared by: Jennifer Clark

PVI Station Elevation (ft) Grade Out (%) Curve Length (ft)
1 26+88.00 29.30 0.3516 % 0.0000
2 27+66.59 29.57 0.2411 % 0.0000
3 28+40.84 29.75 0.6428 % 0.0000
4 29+13.26 30.22 0.0927 % 0.0000
5 29+51.08 30.25 -0.4729 % 0.0000
6 30+00.00 30.02
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This drawing is the property of Mott MacDonald Florida, LLC, and may not be reproduced without written permission.
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f

SURVEYOR’S NOTES

JOANNE DR. PER MOTT MACDONALD SURVEY, PROJECT $#350271.

1. NORTH AND BEARINGS ARE ASSUMED ALONG THE NORTH RIGHT OF WAY OF LAKE

2. NO TITLE SEARCH WAS PERFORMED BY NOR FURNISHED TO MOTT MACDONALD FLORIDA,
LLC FOR THE PURPOSES OF THE SKETCH & DESCRIPTION SHOWN HEREON.

3. THE OPINION OF THE LOCATION AND EXTENT OF THE PROPERTY REPRESENTED BY THE
SURVEY DOES NOT GUARANTEE TITLE TO OR DETERMINE OWNERSHIP TO ANY PERSONS OR

80" R/wW
LEGEND & ABBREVIATIONS
FND. = FOUND ok = Moak

C = CALCULATED MEASUREMENT
D = DEED MEASUREMENT
F = FIELD MEASUREMENT
SEC. = SECTION
TWP. = TOWNSHIP
RNG. = RANGE
P.0.C. = POINT OF COMMENCEMENT
P.0.B. = POINT OF BEGINNING
€ = CENTERLINE
R/W = RIGHT OF WAY
D= DELTA

ID. = IDENTIFICATION
50Q. FT. = SQUARE FEET
AC. = ACRES
% = PLUS OR MINUS
O.R. = OFFICIAL RECORDS
BK. = BOOK
= NOT TO SCALE
P.C. = POINT OF CURVATURE
P.T. = POINT OF TANGENCY
CL = CHORD LENGTH
R/W = RIGHT OF WAY

4.

T‘ARTIES.
NO EFFORT WAS GIVEN TO SHOW LOCATION OF UNDERGROUND IMPROVEMENTS.

CB = CHORD BEARING
LB. = LAND SURVEY BUSINESS REGISTRATION NUMBER
T.WA. = TEMPORARY WORK AGREEMENT
SN = RIGHT OF WAY LINE
—— —— . — . — .= PROPERTY LINE

SKETCH & DESCRIPTION
~NOT A SURVEY~

THERE MAY BE ADDITIONAL
RESTRICTIONS NOT SHOWN ON

THIS SURVEY THAT MAY BE
FOUND IN THE PUBLIC RECORDS

OF ESCAMBIA COUNTY.

w

MOTT MACDONALD

FLORIDA LLC

220 West Garden Street
Suite 700,

Pensacola, Florida 32502
Telephone: (850) 484-6011
Architects AA - CO000035
Engineers EB - 0000155
Surveyors LB - 0006783

M
MOTT M
MACDONALD

BOUNDARY LINE

DESCRIPTION:

= EASEMENT LINE

NEW TEMPORARY WORK AGREEMENT “A”

THE EAST 8 FEET OF THE SOUTH 78 FEET OF THE NORTH 100 FEET OF LOT 66, BLOCK
"B", OF THE PLAT OF LAKE CHARLENE AS RECORDED IN PLAT BOOK 9, PAGE 53B.

CONTAINS 624 SQUARE FEET MORE OR LESS.

NEW DRAINAGE EASEMENT "B”

TEMPORARY WORK AGREEMENT "C”

LESS.

THE SOUTH 98 FEET A 30 FOOT WIDE "CANAL COMMON AREA” LYING EAST OF LOT 66,
BLOCK "B" AS RECORDED IN PLAT BOOK 9, PAGE 53B AND THE LANDS LYING EAST OF
SAID CANAL, NORTH OF LAKE JOANNE DR., SOUTH OF LOT 1, BLOCK "A" AND WEST OF
PARCEL "C® OF LAKE CHARLENE EAST AS RECORDED IN PLAT BOOK 14, PAGE 72 AND
PLAT BOOK 9, PAGE 53C. CONTAINS 4,888 SQUARE FEET OR 0.11 ACRES MORE OR LESS

THE SOUTH 5 FEET OF THE WEST 64.92 FEET OF LOT 1, BLOCK “A™ OF LAKE CHARLENE
EAST AS RECORDED IN PLAT BOOK 14, PAGE 72. CONTAINS 285 SQUARE FEET MORE OR

DATUM, DISTANCES ARE IN FEET, TENTHS AND HUNDREDTHS OF A FOOT.

DESCRIPTION: LAKE CHARLENE

BOOK _NA _
28 RNG.

NA

TWP.

RECORDED IN

PAGE

ENCROACHMENTS AND OR IMPROVEMENTS ARE AS SHOWN OR NOTED.
NO INSTRUMENTS OF RECORD REFLECTING EASEMENTS, RIGHT OF WAYS AND OR OWNERSHIP WERE FURMISHED THIS SURVEYOR EXCEPT AS SHOWN.

NO UNDERGROUND INSTALLATIONS OR {MPROVEMENTS HAVE BEEN LOCATED EXCEPT AS SHOWN.
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1.0 INTRODUCTION

This report forwards the results of our geotechnical exploration for the proposed Lake Charlene
Drainage Improvements project in Pensacola, Florida. The purpose of this geotechnical
exploration was to determine the general subsurface conditions in the proposed concrete pipe
areas and headwall location. This information would be used to provide recommendations for
dewatering, earthwork, pipe bedding and backfilling. In addition, we installed piezometers
around the Lake Charlene area to help evaluate groundwater levels and groundwater flow
direction in the project vicinity. Our exploration included 17 Standard Penetration Test (SPT)
borings, the installation of six piezometers, classification of the samples obtained in the field,
laboratory testing of selected samples, and analysis by our engineering staff.

2.0 SITE AND PROJECT CONDITIONS

The proposed project will lower the water level of Lake Charlene 18 inches and provide larger
outflow pipe(s). The purpose is to help control flooding in the area around Lake Charlene and
the other lake connected to it (Lake Bridle). Reportedly, the current pipe outfall is set too high
and is using only some the cross sectional area for water flow. Flow into the current pipe is
controlled by a sluice gate structure, which we understand holds back 18 inches of water. We
understand that a new sheet pile weir is planned to be placed at the invert of existing pipe, and
a headwall is planned for the two new pipes.

Two new 60 inch diameter concrete pipes are planned to extend from the Lake Charlene outfall
running east along Lake Joanne Drive to South 61% Avenue, then southwards down 61 Avenue
to the drainage structure number 5. A single 66 inch diameter concrete pipe is planned to
extend southwards along 61 Avenue (parallel to the existing 66 inch pipe) from structure 5 to
structure 6, where a new 60 inch diameter concrete pipe (parallel to the existing 60 inch pipe)
will extend to an outfall on the south side of US Highway 98. Reportedly, the total length of dual
and single piping is roughly 2,558 feet, and the top of pipe is planned to be three feet below
existing grades. We understand that cut and cover is the planned installation method for most of
the pipe run, and the excavation will likely take out most of the existing roadways. The pipe
under Highway 98 may be installed by cut and cover or jack and bore methods. Our client also
needs to know the elevation of the groundwater surface around Lake Charlene, as well as
approximate groundwater flow direction and rate. If this information changes or is incorrect, the
geotechnical engineer should be notified, and changes to our recommendations may be
needed.

3.0 SUBSURFACE EXPLORATION

Our exploration in the new concrete drainage pipe run consisted of 11 Standard Penetration
Test (SPT) borings (B-1 to B-11) drilled to a depth of 16-31 feet below grade at the time of
drilling. Our exploration in the vicinity of Lake Charlene consisted of 6 SPT borings drilled to a
depth of 21 feet below existing grade. These borings were drilled in two groups, with B-12 to B-
14 being drilled north of Lake Charlene and B-15 to B-17 drilled southwest of Lake Charlene.
One inch diameter PVC piezometers were installed to an approximate depth of 20 feet below
existing grade at the B-12 to B-17 boring locations in the county right of way. Each piezometer
was finished with a flush mounted cast iron manhole along with a small concrete pad.

Due to utility concerns, the top 5-8 feet of the borings were advanced by manually turning a 3-
inch diameter, 6-inch long sampler/auger into the soil until it was full. The auger borings were
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probed using a steel probe rod to approximate the in place soil density. The procedure was
generally repeated until the borehole collapsed due to groundwater. After the hand auger was
stopped the SPT sampling began.

The SPT consists of driving a 2-inch diameter split spoon sampler into the ground using a 140-
pound hammer dropped 30 inches. The number of blows required to drive the sampler one foot
after seating it six inches is referred to as the blow count or “N” value and is considered a
measure of the relative density of soils. “N” values can be found in Figure #2 adjacent to the
soil descriptions. The SPT borings were drilled in general accordance with ASTM D1586 using a
truck mounted drill rig. The borings were advanced between SPT sampling with the “mud”
jetting technique and a Bentonite drilling mud. Each sample was removed from the hand auger
or SPT sampler, classified in the field by the driller, and packaged for visual classification by our
engineering staff and for laboratory testing. Two Shelby tube or relatively undisturbed samples
were taken for permeability testing in our laboratory.

4.0 SUBSURFACE CONDITIONS

Boring locations for the new concrete drainage pipes are shown in the attached Figure #1A and
the soil boring locations in the vicinity of Lake Charlene are shown on the attached Figure #1B.
These locations should be considered approximate. The borings were located in the field using
a hand held GPS unit, the provided drawings, and Google Earth. Our client’s surveyors
determined the ground surface elevations at the boring locations and the top of metal casing at
the six piezometer locations after drilling. The subsurface conditions encountered in the borings
are shown in Figure #2, and descriptions of the soils encountered are accompanied by their
Unified Classification symbol (SP, SM, etc.) based on a visual examination unless accompanied
by laboratory results. Boundaries between soil layers and soil depths should be considered
approximate, since the actual transition between soil layers may be gradual. Following is a
generalized summary of the subsurface conditions encountered in the test borings. A detailed
description of the subsurface conditions encountered in the borings can be found on Figure #2.
Note that boring B-11 and associated recommendations will be forwarded under separate cover.

Boring B-1 at the northern concrete headwall generally encountered 24 inches of topsoil at the
ground surface, underlain by dark brown to dark brown/gray loose to medium dense silty sand
with roots to the 7 foot depth, over brown stained medium dense to dense sand to the 19 foot
depth. Below the 19 foot depth, layers of dark brown, brown and gray stained dense, medium
dense and loose silty sand and sand were encountered to the bottom of the boring at the 31 foot
depth.

Borings B-2 to B-6 generally encountered 5-24 inches of topsoil at the ground surface, underlain
by brown, gray, white and orange medium dense, loose and very loose slightly silty sand with
occasional layers of sand and silty sand to depths of 2-4.5 feet, underlain by dark brown very
loose, loose and medium dense stained slightly silty sand to sand to a depth of 7 feet. Boring B-
4 encountered dark brown to black loose to medium dense silty sand with heavy organic stain at
the 4-7 foot depth. Below the 7 foot depth, these borings encountered dark brown to brown
dense and medium dense stained slightly silty sand and sand to the bottom of the borings to the
16 foot depth.

Borings B-7 to B-10 was similar to the B-2 to B-6, except that the soils from roughly 4-7 to 9.5-
14 feet were loose to very loose in density. Note that seams of dark brown organic clayey silt
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and/or silty sand with wood, roots and organic material were encountered in borings B-7, B-9
and B-10 between the 9-14, 7-9 and 7.5-8 foot depths respectively.

Borings B-12 to B-17 generally encountered 12-24 inches of topsoil at the ground surface,
underlain by tan, brown, dark brown, gray, orange and white slightly silty sand with layers of
sand or silty sand to the bottom of the borings at the 21 foot depth. Organic stain was common
in the brown to dark brown soils. Lighter colored sand layers were more common at or near the
bottom of borings B-12 to B-14. Soil density was generally loose and very loose with scattered
medium dense layers in the upper 7-14 foot, over medium dense or medium dense to dense
soils with scattered loose areas to the bottom of the borings.

4.1 Groundwater Data

Groundwater was encountered at the boring locations at the elevations noted on Table #1
below. Water levels taken in the boreholes at the time of drilling should be considered
approximate. Water levels were taken at the time of drilling at all boring locations, and twice
after boring operations were complete in the six piezometers (B-12 to B-17). Groundwater levels
will vary with the water levels in the nearby lakes, the amount of local rainfall, and changes in
site drainage characteristics and may be different at other times. Ground surface elevations at
our boring locations and top of casing elevations were provided by our client. The elevation data
for B-8 was estimated from the two adjacent borings, as no survey data was provided.

Table #1: Groundwater Elevation Data

Ground Grour.1dwa_ter
. . Surface/Top Of EIevat-lo_n Time Grounc_jwater Grounc;lwater
Boring/Piezometer Casing of Drilling (ft) Elevation (ft) Elevation (ft)
Elevation (f) 11.30.16 to 12.27.16 1.6.17
12.7.16

B-1 294 244 - -
B-2 30.5 235 - -
B-3 284 234 - -
B-4 284 234 - -
B-5 284 234 - -
B-6 27.8 22.8 - -
B-7 28.3 213 - -
B-8 28.6* 20.6 - -
B-9 28.9 20.9 - -
B-10 26.5 19.0 - -
B-11 23.6 - - -
B-12 29.6 21.6 229 253
B-13 271 20.6 229 24.0
B-14 27.8 20.8 22.8 245
B-15 31.8 21.8 235 254
B-16 294 259 26.8 284
B-17 28.9 229 243 27

*Ground surface elevation estimated from adjacent borings
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5.0 LABORATORY TEST RESULTS

Laboratory testing for this project included two falling head permeability tests and grainsize
analysis tests run on portions of the Shelby tube samples. Laboratory testing also included basic
properties tests run on the split spoon samples including wash #200 sieve, grainsize and natural
moisture content tests to document basic properties and assist in soil classification. The results of
the moisture content tests, wash #200 sieve, and the wash #200 sieve portion of the grainsize
tests are shown on the boring logs (Figure #2) adjacent to the samples tested. The results of the
permeability tests are summarized in the following Table #2. Grainsize analysis tests were run on
portions of the two Shelby tube samples and one split spoon sample, and the grainsize curves are
attached as Figure #3. The sample marked in the table below with an asterisk appeared to be
disturbed in the tube, and this sample was remolded in a Standard Proctor mold to a density
similar to that of the in place soils based on the SPT data.

Table #2: Falling Head Permeability Test Results

Sample Dry Unit Saturated
. P . ry. Vertical Hydraulic | Percent
Boring Depth Sample Description Weight L .
*) (pch) Conductivity (Ks) Fines
P (ftday)
B-12 8.5-9.5 Light orange sand w/orange silty sand 994 3.0 3.3
B-17 89 Dark brown sand 103.2 29.4* 1.5

*Remolded Test Results

6.0 DISCUSSION AND RECOMMENDATIONS
6.1 Basis of Recommendations

Recommendations rendered herein are based on assumed and/or design information available
at the time of this report, the subsurface conditions encountered in the test borings, commonly
accepted Geotechnical Engineering principles and practices, and our experience with similar
soil/groundwater conditions. Should the final project design information differ from the design
information used in this report or should any soil conditions not discussed in this report be
encountered during construction, our office should be notified and retained so that this report
can be modified as needed.

Regardless of the care exercised in performing a Geotechnical Exploration, the possibility
always exists that soil and/or groundwater conditions between the test borings will differ from
those encountered at the specific boring locations. In addition, construction operations may alter
the soil conditions. Therefore, it is recommended that a representative from Larry M. Jacobs &
Associates, Inc. (LMJ) remain involved throughout construction to provide construction testing
and quality assurance services and additional recommendations if needed due to unforeseen
conditions.

6.2 Summary and General Comments

Soil conditions were good at the B-1 boring location for support of the headwall foundation and
sheet piling at the north end of the project. In addition, the subsurface conditions encountered in
the borings appear to be suitable for bedding the drainage pipes with some probable
undercutting of poor soils on the southern half of the pipe run. Shallow groundwater is
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anticipated to impact construction, and dewatering will be required to install the pipes and
headwall foundation. Groundwater was between 5-8 feet below existing grade at the time of
drilling which was during a dry period, and the bottoms of the pipes are reported to be 8-8.5 feet
below existing grade. Groundwater levels were significantly higher when the water levels were
rechecked in the piezometers on 1.6.17 after heavy rainfalls. The 1.6.17 readings in the
piezometers indicate a 2.5-4.1 foot rise in water levels above the time of drilling. Consideration
should be given to starting dewatering as far in advance of the work as possible and doing the
work in a typically dry weather period, as this would help with the moisture sensitive soll
problems noted below.

Compaction of the bottom of the pipe excavation will be needed in loose to very loose soil areas
to provide proper pipe support. Loose to very loose soils were encountered at the bottom of the
proposed excavation in borings B-7 to B-10. The other borings (B-1 to B-6) indicated medium
dense to dense soils at that depth, and these medium dense to dense conditions are expected
to be suitable to bed the pipes on firm undisturbed soils or with compaction if loose soils are
encountered. Note that borings B-7, B-9 and B-10 encountered soils with organics, wood or soft
organic clayey silt at or near the bottom of pipe depth. Soils with significant organic content,
wood, or soft clayey silt are typically unsuitable to bed pipes. LMJ technicians should evaluate
all questionable areas during construction, and undercutting and replacement with clean, coarse
sand (less than 3% fines) or crushed stone may be needed. Based on the logs of boring at
these three locations, undercutting depths would appear to be in the 1-2 foot range to remove
the problem soils. We recommend the contract have a unit price and budget for removal and
replacement of unsuitable soils.

The borings also encountered silty sand, slightly silty sand and sand soils with organic stain in
the upper 8 feet and at deeper depths. These type soils, particularly the silty sand and slightly
silty sand with more fines (SM/SP), are moisture sensitive and can be more difficult or
impractical to compact in wet conditions. Wet silty sand soils will be slow to dry, will not dry in a
stockpile and would need to be worked and spread out in dry weather to achieve moisture
contents near optimum. Adequate space would be needed to dry these soils out, and it may not
be practical to reuse the worse part of the native soils (heavily stained silty sand) due to space,
time and weather constraints. The following sections provide our recommendations for site
preparation and excavation, pipe bedding, backfilling, quality control testing, foundation design
recommendations and our comments on groundwater flow around Lake Charlene.

6.3 Site Preparation and Excavation Recommendations

Site preparation should begin stripping topsoil and existing pavement systems and then
dewatering as needed. Note topsoil was thick at some boring locations, and it should be
stockpiled for reuse as needed in the landscaping areas. Existing pavement base types and
thickness are unknown, and you may want to consider stockpiling the base material separately
for reuse as top of subgrade material beneath the new road. We recommend that the contractor
evaluate the groundwater levels at the time of construction, and we recommend lowering the
groundwater table to a minimum depth of 2-3 feet below the bottom of the excavation. Well
points are most suitable for dewatering in the native sand and slightly silty sand soils. Some
difficulty dewatering may be experienced in the lower permeability silty sand soil layers, and the
well points may need to be sanded in at those locations to improve performance. The water
produced by the well points is likely to be brown in color, due to the organic stain in most of the
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sands on site. Well points should be installed as far ahead of the construction as practical to
facilitate lower moisture content in the native soils to be used as backfill.

A trench box is typically used for utility trenches and would be acceptable for this purpose. If no
trench box is used (in areas with utilities), excavations should be made at a safe slope (1.5H:1V
minimum) or the contractor will need to maintain shoring and/or bracing as applicable. Note that
significant rainfall events and flowing water (seepage forces) through the sides of excavations
can destabilize open cuts, and surface water runoff, erosion, and groundwater seepage should
be controlled for all excavations. The contractor is solely responsible for designing and
constructing safe excavations as required to maintain stability during construction. All
excavations should be constructed in accordance with the latest local, state, and federal safety
regulations.

6.4 Pipe Bedding Recommendations

All pipes and any manholes should be placed on firm undisturbed soils or well compacted soils.
We recommend that a representative from our office evaluate the soils at the bottom of the
trenches and at manholes by probing with a steel rod, and any loose areas encountered should
be compacted to a minimum of 95% of the Modified Proctor Test (ASTM D1557) density for a
minimum depth of 12 inches. Compaction of loose areas should be verified using in place
nuclear density testing. As noted in Section 6.2, undercutting of soils with significant organic
content or soft clayey silt should be expected at locations near B-7, B-9 and B-10, and
potentially at other areas on the pipe run if these unsuitable soils are more widespread than
indicated by the borings or where the loose native soils are too wet to compact if needed.

6.5 Backfill Recommendations

Excavated native soils, free of significant organic content, wood, debris or other deleterious
materials can be used to backfill trenches or other excavations. Imported fill should be sand
(SP) or slightly silty sand (SP/SM) with less than 9 percent fines, and sand soils with less than 3
percent fines or crushed stone would be advisable at the bottom of the excavation if wet
conditions are present. Backfill materials under the roadway or structures should be placed at or
near their optimum moisture content in lifts compacted to a minimum of 95% of the soil's
maximum density as determined by the Modified Proctor Test (ASTM D1557). Backfill for
trenches or excavations more than 5 feet outside of roadways or structures can be compacted
to a minimum of 90% of the soil's Modified Proctor Test (ASTM D1557) density. The sand and
slightly silty sand soils encountered in the borings should be readily compactable in 12-inch lifts
using traffic sized equipment or 6-8 inch lifts using hand equipment. The borings encountered
moisture sensitive stained silty sand (SM) and stained slightly silty sand soils (SM/SP) and
these soils are hard to work when wet. Moisture sensitive soils, particularly the silty sand, are
more difficult to dry out and compact and may need to be placed in thinner lifts to achieve
compaction. Wet soils may need to be spread out to dry. Native soils that cannot be practically
dried out in the available time frame or space will need to be replaced with dried native soils or
imported fill soils at or near its optimum moisture content.

6.6 Earthwork Quality Control Testing

We recommend running in place nuclear density tests to verify compaction on every 12-inch
increment of trench backfill and compacted trench bottom at a maximum of 75-foot intervals
along the trench alignment. Field monitoring and quality assurance testing are an extension of
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the geotechnical design, and we recommend that LMJ be allowed to continue our involvement
in the project through these phases of construction. All testing should be performed by a
qualified engineering technician working under the direct supervision of a registered
professional geotechnical engineer.

6.7 Pavement Repair Recommendations
6.7.1 Subgrade Recommendations

The native sand and slightly silty sand soils have moderate strength, with an estimated LBR of
roughly 15-30 based on our experience. The top 12 inches of backfill beneath the pavement and
shoulder areas should have a minimum LBR of 30. The contractor may need to stabilize lower
strength soils by mixing the subgrade with graded aggregate base, reusable old base materials
or imported suitable soils with an LBR of 30. We recommend compacting the top 12 inches of
the subgrade to a minimum of 98% of the Modified Proctor Test (ASTM D1557) density.

6.7.2 Base Recommendations

Given the potential for shallow water conditions, we recommend providing a graded aggregate
base for this project because it is the least effected by shallow groundwater. We recommend
providing a minimum of 8 inches of base material for this project, unless a pavement design
based on expected traffic loads is done. Graded aggregate base should have a minimum LBR
value of 100. The base should be compacted to a minimum of 100% of the Modified Proctor
Test (ASTM D1557) density.

6.7.3 Asphalt Recommendations

We recommend paving with at least 2 inches of asphalt for medium duty areas (depending upon
traffic loads and other factors). All asphalt should consist of FDOT structural course Superpave
Asphaltic Concrete (SP-9.5, SP-12.5, or SP-19.0) meeting the requirements of the FDOT
Standard Specifications for Road and Bridge Construction Section 334. Superpave asphalt fine
mixes should be compacted to a minimum density of 93% of the laboratory maximum specific
gravity (Gnm or Rice Specific Gravity) as determined by FM 1-T 209. Superpave asphalt coarse
mixes should be compacted to a minimum density of 94.5% of the laboratory maximum specific
gravity as determined by FM 1-T 209.

6.7.4 Pavement Quality Control Testing

A sample of the proposed pavement base material should be submitted to our laboratory for
LBR and grainsize testing to verify that it meets the project requirements prior to purchase.
Proper compaction of the pavement subgrade and base is critical to the performance of the
pavement. We recommend running in place density tests to verify compaction of the base and
subgrade at a frequency of one test per 5,000 square feet of roadway. The temperature of
asphalt at the time of placement is critical to achieving proper compaction, and we recommend
documenting and verifying the asphalt temperature at the time of placement. After placement
and compaction, the asphalt should be cored to determine the thickness that was placed and
the compaction of the asphalt. The bulk specific gravity (G,,) of the cores should be determined
in accordance with FM 1-T 166.
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6.8 Headwall Foundation and Sheet Piling Recommendations

The soil borings encountered dense sands at a depth of 10 feet below grade at the B-1 boring
location and groundwater at 5 feet below existing grade at the time of drilling which was during a
dry period. Dewatering will be needed to install a foundation roughly 10 feet below grade at this
location. The boring data indicates the footing may be placed on firm undisturbed sand soils,
and our te chnician should probe the bottom of the footing excavation prior to the placement of
rebar. Any loose areas should be compacted to a depth of at least 12 inches to a minimum of
95% of the soil's maximum density as determined by the Modified Proctor Test (ASTM D1557)
with a large mechanical plate tamper with a minimum dead weight of 300 pounds. We
recommend that a representative from our staff run field density tests to verify compaction of the
bottom of the footing excavation.

If the site is prepared in accordance with the preceding recommendations, and a representative
from our company is able to verify these recommendations, footings for the proposed headwall
may be designed for an allowable net soil bearing pressure of 2,500 pounds per square foot
(psf). Settlements from the soils beneath the footings at this pressure are expected to be less
than one inch, most of which should occur during construction and after the first loading. Sheet
piling may be designed with the soil properties noted on the logs of boring for the B-1 boring.
The angle of internal friction for sandy soils is provided, as well as moist/buoyant unit weights
above the water table and buoyant unit weights below the water table.

6.9 Groundwater Flow Around Lake Charlene Discussion

Based on water levels taken on 1.6.17, the groundwater flow direction in the vicinity of borings
B-12 to B-14 is south towards Lake Charlene and groundwater flow direction in the vicinity of
borings B-15 to B-17 is north northeast towards Lake Charlene and Lake Bridle. Given an
average of the permeability test results, a horizontal permeability rate of twice the vertical, and
gradients taken from the piezometer readings, LMJ has estimated the groundwater flow velocity
in these areas to be 0.3 to 0.4 feet per day. This value may vary in the field, as soil conditions
can change and our permeability data is limited. This data indicates that Lakes Charlene and
Bridle are acting as drains for the area, lowering groundwater levels in the vicinity. Lowering the
lake level will increase this effect, reducing nearby shallow water events to help limit the
negative effects on roadways and housing due to heavy rainfall and providing more in ground
stormwater storage.
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We hope that this report provides sufficient information for your current requirements. If you
have any questions or comments, please do not hesitate to call.

Respectfully yours,
LARRY M. JACOBS & ASSOCIATES, INC.

Terry D. Niemann
roject Manager
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ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

4) BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING
ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY
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B-12

" 12-05-16

S

N

SRR o

BROWN LOOSE SLIGHTLY SILTY FINE SAND WITH TRACE
ROOTS (24”)(TOPSOIL)(SM/SP)

TAN/BROWN LOOSE SUGHTLY SILTY FINE SAND, TRACE PIECES OF
CGRAVEL (SM/SP)

ORANGE/TAN /RED LOOSE SILTY FINE SAND (SM)

TAN /ORANGE FINE SAND AND SILTY SAND (SP+SM)

ORANGE LOOSE FINE SAND (SP)

WHITE MEDIUM DENSE FINE SAND (SP)

LIGHT YELLOW MEDIUM DENSE SILTY FINE SAND (SM) .

ORANGE MEDIUM DENSE SILTY FINE SAND (SM)

NOTE: UD TAKEN AT 7.5-9.5 IN OFFSET BORING.

DEPTH | PROBE
(IN) (IN)
0 2
5 1
12 2
18 2
24 1
30 2
36 2
42 2
48 2
54 2
60 2
66 1
72 2

B-15

12-06-16

SAND WITH

BROWN/RED LOOSE TO VERY LOOSE SLIGHTLY SILTY FINE
ROOTS (SM/SP)

TAN/BROWN LOOSE TO VERY LQOSE SLIGHTLY SILTY FINE SAND (SP/SM).

TAN VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)

ORANGE/TAN VERY LOQSE SLIGHTLY SILTY FINE SAND (SP/SM)

LIGHT TAN LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)

BROWN MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SM/SP)

BROWN TO DARK BROWN STAINED MEDIUM DENSE TO DENSE SLIGHTLY
SILTY FINE SAND (SP/SM)

BROWN STAINED DENSE FINE SAND (SP)

PROBE

(IN)

N

[N}

N

N

N

S}

[SERN]

BORING LOGS

B-13

B4

12—02—-16
12-02-16
N JEROWN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND WITH TRACE o N
ROOTS (12")(TOPSOIL)(SP/SM
0 TmT—= 0z )(SP/SM) —HAT BROWN /ORANGE /LIGHT TAN LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
IEEARY GRAY, MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SM/SP), T TAN/ORANGE LOOSE SLIGHTLY SILTY FINE SAND (SP/SM) . . .
LIGHT BROWN MEDIUM DENSE FINE SAND (SP) R LIGHT TAN/ORANGE VERY LOOSE SLIGHTLY SILTY FINE SAND (SP,/SM)
S—HAT TAN/ORANGE VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
A A :
=. 17
BROWN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SP/SM TO SM/SP) WO;@
144 LIGHT TAN MEDIUM DENSE SILTY FINE SAND (SM)
N — LIGHT TAN/WHITE SILTY FINE SAND (SM)
LIGHT BROWN SLIGHTLY STAINED LOOSE FINE SAND (SP) -
i T R SO T R SR R LR AL [ w=21.5 4
- ~200=3.0 [ I O
7 2ONTTBI WHITE MEDIUM DENSE FINE SAND (SP)
20— {11 WHITE MEDIUM DENSE FINE SAND (SP)
DEPTH | PROBE DEPTH | PROBE
(IN) (IN) (IN) (IN)
= ] 0 2
s o 6 1
12 0 12 1
18 0 IR
o o 24 1
> 5 30 3
36 0 36 2
= 5 42 2
5 ] 48 2
54 2 54 2
0 ] 60 2
s 2 66 2
12—-07-16 12-07-16
gég%mﬁw T%%%%E‘LEMVERY LOOSE SILTY FINE SAND WITH 00— T B, DARK BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
(247)( X(SM) LN e DARK BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND WITH LAYERS OF LIGHT TAN
GRAY LOOSE TO VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM) I HA 1 . 1 - S%\‘g;%gﬂ/ﬁmgédigggg éaMchE)Y SILTY FINE SAND (SP/SM)
5 ;W R GRAY VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
D VAL STAINED LOOSE O MEDIUM DENSE SLIGHTLY SILTY FINE A 4 ELE R DARK BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND WITH ROOTS (SM,/SP
SAND (SM/SP) = L (SM/SP)
- Y
BLACK STAINED DENSE SILTY FINE SAND (SM)- .| K 7128'342/ I DARK BROWN STAINED LOOSE TO MEDIUM DENSE FINE SAND (SP) -
W Zi0s. ]
W =139 [ 10— 18~
DARK BROWN STAINED DENSE SLIGHTLY SILTY FINE SAND (SP/SM) —200=15 .

DARK BROWN STAINED DENSE SLIGHTLY SILTY FINE SAND (SP/SM)

DARK BROWN STAINED DENSE FINE SAND (5P)’

NOTE: ATTEMPTED UD AT 7 FT NO RETURN.

DEPTH | PROBE
(IN) (IN)
0 2
5 3
12 5
18 4
24 5
30 4
36 2
42 2
48 2
54 1
60 2
66 1

w=22.1
|=200=2.3 7]

DARK BROWN STAINED MEDIUM DENSE SILTY FINE SAND (SM)

DARK BROWN STAINED DENSE FINE SAND (SP)

'BLACK CEMENTED DENSE SILTY FINE SAND (SM)
BROWN STAINED DENSE FINE SAND (SP)

NOTE: UD TAKEN AT 7-9 FT IN OFFSET BORING.

DEPTH | PROBE
(IN) (IN)
o 5
6 5
12 4
18 2
24 5
30 4
36 5
42 3
48 9
54 5
60 4
66 3
72 3

[\\\\l\\\\l\\\\l\\\\l\\\\‘\\\\‘

\\\\l\\\\l

1\\\\1\\\\1\\\\}\\\\

35

30

25

N
o
(14) NQILYA3T3

15

35

30

N
o)

20

(L4) NOILYAT13

Figure #2
LEGEND
et
SILTY SAND m SILT
CLAY CLAYEY SAND
PEAT GRAVEL

GRANULAR MATERIALS

SPT BLOWS/FOOT (N)

RELATIVE DENSITY

0-4 VERY LOGOSE

5-10 LOOSE

11-30 MEDIUM DENSE

31-50 DENSE
GREATER THAN 50 VERY DENSE

SILTS AND CLAY

SPT BLOWS,/FOOT (N)

RELATIVE DENSITY

0-2 VERY SOFT
3—4 SOFT
5-8 MEDIUM STIFF
9-16 STIFF
17-32 VERY STIFF
GREATER THAN 32 HARD
SYMBOLS:
GNE= GROUNDWATER NOT ENCOUNTERED AT TIME OF DRILLING
N = STANDARD PENETRATION RESISTANCE IN BLOWS PER FOOT
¥ — ENCOUNTERED GROUNDWATER LEVEL
XM= ENCOUNTERED PERCHED WATER LEVEL
%/I= NUMBER OF BLOWS REQUIRED (50) TO ADVANCE SPLIT
SPOON SAMPLER A SPECIFIC DISTANCE (2) INCHES
HW= SPLIT SPOON SAMPLER ADVANCED UNDER
WEIGHT OF ROD AND HAMMER
HA= HAND AUGER
= SHELBY TUBE SAMPLE
W= NATURAL MOISTURE CONTENT (%)
-200= FINES PASSING #200 SIEVE (%)
0.C= ORGANIC CONTENT (%)
LL= ATTERBERG LIMITS (%)
LL=LIQUID LIMIT, PL=PLASTIC LIMIT
LI= LIQUIDITY INDEX

~ APPROXIMATE COHESION VALUE (PSF) BASED ON POCKET
PENETROMETER READINGS

Ky= SATURATED VERTICAL HYDRAULIC CONDUCTIVITY (FT/DAY)
Y= DRY UNIT WEIGHT (PCF)
Y,= ESTIMATED MOIST UNIT WEIGHT (PCF)
Y, = ESTIMATED BOUYANT UNIT WEIGHT (PCF)
¢= ESTIMATED ANGLE OF INTERNAL FRICTION (DEGREES)

NOTES:

1) SPT BORINGS PERFORMED IN GENERAL ACCORDANCE WITH
ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING
ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY
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Geotechnical Engineering

Client: HDR
Project: Lake Charlene
Location: Escambia County, Florida

Grainsize Analysis - ASTM C136/AASHTO Tz27
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Figure #: 3
Project #: 16-251
Date: 01/13/17
Engineer: TDN

/ Sample # Depth (ft) Soil Description \
¢ B-12 7.5-9.5 Light Orange Sand with Some Orange Silty Sand
4 S S
m B-15 19.5-21.5 Brown Sand
A B-17 7-9 Dark Brown Sand
4 . _ _ o o )
: in ¥ 82 ¥ g S Q g 3 83 Q
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Grainsize in Millimeters
GRAVEL SAND
SILT OR CLAY
COARSE FINE COARSE MEDIUM FINE
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Since 1976 Geotechnical Engineering \

January 26, 2017

t m’/ Materials Testing Drilling Services

Mr. Allen Vinson, PE

HDR

25 West Cedar Street, Suite #200
Pensacola, Florida 33602

SUBJECT: Addendum to Report of Geotechnical Exploration
Lake Charlene Drainage Improvements
Escambia County, Florida
LMJ File #: 16-251

Dear Mr. Vinson:

This letter is an addendum to our geotechnical report dated January 13, 2017 and forwards the log of
boring for B-11 and associated additional recommendations. The boring location plan is attached as
Figure #1 and the log of boring is attached as Figure #2. Boring B-11 was drilled south of the
intersection of US Highway 98 and 61® Avenue, and we understand that the project at this location
consists of the installation of a new 60-inch diameter concrete pipe running parallel to an existing 60-
inch diameter concrete pipe extending south across US Highway 98. We understand that the new pipe
is planned to tie into the existing outfall structure, and the bottom of the pipe is planned roughly 8 feet
below existing grades. Reportedly, cut and cover or jack and bore methods may be used to lay the new
pipe across US Highway 98.

Boring B-11 generally encountered dark brown to brown loose to very loose slightly silty sand to 9.5
feet, over dark brown to black very loose peat with roots and trace wood to 14.5 feet, underlain by
brown medium dense sand to 24.5 feet. The SPT blow count in the peat is likely affected by the
presence of roots and wood in an otherwise very loose peat matrix. Below 24.5 feet, B-11 encountered
gray very loose clayey sand and silty sand to the bottom of the boring at 31 feet.

Based on the planned bottom of pipe depth of roughly 8 feet below grade, the peat encountered in B-11
is a concern for pipe installation. Peat is an organic soil which can be very erratic in lateral extent,
thickness and material properties. Peat soils are compressible, low to very low strength, and
unsuitable for backfill. Compressible soils can cause settlement of overlying surfaces when subjected
to new loads, and laboratory testing on the peat indicates high compressibility.

The increase in stress on the compressible peat from dewatering is a settlement concern for the
excavation and surrounding area, potentially including the existing pipe and headwall. B-11
encountered a thin layer of very loose sand underlain by low strength peat at the planned pipe
embedment depth and these conditions are unsuitable for bedding the pipe. In addition, there is the
potential for the peat soils at the bottom of the excavation to heave upwards into the trench once the
soils have been excavated. We recommend that the peat layer be completely removed from beneath
the pipe if cut and cover methods are used and an LMJ technician should be onsite to direct and
document the removal of the peat. Backfill should be placed and compacted in accordance with our
report for this project.

The low to very low strength peat is a concern for jack and bore methods, and stability of the borehole
may be concern. Undercutting the peat at and around the southern installation pit will be needed, and
associated dewatering may cause a settlement concern for the ground surface around the pit and
surrounding headwalls and pipes. Tunneling methods using drilling mud may not be suitable as peat
soils can yield to drilling mud under pressure and cause significant loss of drilling fluid.

Larry M. Jacobs & Associates v 328 E Gadsden St, Pensacola, FL 32501 850.434.0846 v www.Imj-a.com




Lake Charlene Drainage Improvements
January 26, 2017 ;@;

We hope that this letter provides sufficient information for your current requirements. If you have any
questions or comments, please do not hesitate to call.

Sincerely,
LARRY M. JACOBS & ASSOCIATES, INC.
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Figure #1A

Project #: 16-251  Scale: NTS

ié STANDARD PENETRATION TEST BORING Date: 01/26/2017 Checked By: TDN

ALL BORING LOCATIONS ARE APPROXIMATE
Project: Lake Charlene

Location: Pensacola, Florida
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BORING LOGS

DARK BROWN TO BROWN LOOSE SLIGHTLY SILTY SAND WITH TRACE GRAVEL (SM/SP)
DARK BROWN LOOSE SLIGHTLY SILTY SAND (SP/SM) .
DARK BROWN/BLACK VERY LOOSE SLIGHTLY SILTY SAND WITH ROOTS (SP/SM)

BROWN STAINED VERY LOOSE SAND (SP)

T\H\j\\\\?\\\\

*HAMMER BLOWS:

PROPOSED BOTTOM OF THE PIPE DEPTH

DARK BROWN/BLACK VERY LOOSE PEAT WITH ROOTS AND TRACE WOOD (Pt)

BROWN STAINED MEDIUM DENSE SAND (SP)

GRAY VERY LOOSE CLAYEY SAND (SC)

GRAY VERY LOOSE SILTY SAND (SM)

10 FT SAMPLE: 2/4/3
(FALSE BLOWS DUE TO ROOTS/WOOD)

‘\\\\[\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\[\\\\[\\\\[

35

30

25

20

(L4) NOILYATT3

0

Figure #2
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LEGEND
T SLIGHTLY
SAND SILTY SAND
SILTY SAND m SILT
CLAY CLAYEY SAND

PEAT GRAVEL

GRANULAR MATERIALS
SPT BLOWS/FOOT (N) RELATIVE DENSITY

0-4 VERY LOGOSE
5-10 LOOSE

11-30 MEDIUM DENSE
31-50 DENSE

GREATER THAN 50 VERY DENSE

SILTS AND CLAY
SPT BLOWS/FOOT (N) | RELATIVE DENSITY

0-2 VERY SOFT
3-4 SOFT
5-8 MEDIUM STIFF
9-16 STIFF
17-32 VERY STIFF
GREATER THAN 32 HARD
SYMBOLS:

= GROUNDWATER NOT ENCOUNTERED AT TIME OF DRILLING

N = STANDARD PENETRATION RESISTANCE IN BLOWS PER FOOT
¥ — ENCOUNTERED GROUNDWATER LEVEL

XM= ENCOUNTERED PERCHED WATER LEVEL

%/I= NUMBER OF BLOWS REQUIRED (50) TO ADVANCE SPLIT

SPOON SAMPLER A SPECIFIC DISTANCE (2) INCHES

= SPLIT SPOON SAMPLER ADVANCED UNDER

WEIGHT OF ROD AND HAMMER

HA= HAND AUGER

= SHELBY TUBE SAMPLE

W= NATURAL MOISTURE CONTENT (%)
-200= FINES PASSING #200 SIEVE (%)

0.C

= ORGANIC CONTENT (%)

LL= ATTERBERG LIMITS (%)

L

LL=LIQUID LIMIT, PL=PLASTIC LIMIT

= LIQUIDITY INDEX

c~ APPROXIMATE COHESION VALUE (PSF) BASED ON POCKET

x
NaR <

%

PENETROMETER READINGS

= SATURATED VERTICAL HYDRAULIC CONDUCTIVITY (FT/DAY)

= DRY UNIT WEIGHT (PCF)
= ESTIMATED MOIST UNIT WEIGHT (PCF)

= ESTIMATED BOUYANT UNIT WEIGHT (PCF)
= ESTIMATED ANGLE OF INTERNAL FRICTION (DEGREES)

NOTES:

SPT BORINGS PERFORMED IN GENERAL ACCORDANCE WITH
ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING

ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY
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Mott MacDonald | Lake Charlene Drainage Improvements
Stormwater Modeling Results

1. Executive summary

1.0 Introduction

HDR contracted Mott Macdonald to prepare/modify existing hydrologic/hydraulic
models to evaluate proposed improvements to alleviate flooding in Lake
Charlene. Advanced Interconnected Channel and Pond Routing (ADICPR)
Version 3.2 developed and marketed by Streamline Technologies, Inc. was
used to analyze the performance of the proposed stormwater improvements,
and asses the effects of the proposed improvements upon peak stages
experienced upstream within the Lake Charlene system, as well as those
experienced downstream within Jones Swamp.

1.1 Flooding Area Synopsis: Lake Charlene

The warning stages surrounding Lake Charlene range from 25’ to 27°, with the
higher warning stages occurring along the more southerly nodes and decreasing
in elevation as the nodes progress further north through the lake system. The
normal water surface elevation of the lake system is controlled by the sluice gate
at the outfall pipe located at Lake Joanne Drive. This sluice gate maintains a
normal water surface elevation of approximately 23’. This elevation leaves
available storage capacity within the lake system of only 2’ (25’-23’=2’) before
warning stages at the northerly end of the pond are exceeded. This condition is
further exacerbated by the fact that flow through the lake system occurs from
north to south. Hence, stages at the north end of the system must be higher than
those at the south end of the system in order for flow to occur, further reducing
the available storage within the system prior to exceeding warning stages at the
north end. The cause of flooding along the Lake Charlene system is a lack of
sufficient storage capacity above the normal water surface of the lake and below
the minimum warning stage elevation. As such, the control structure at Lake
Joanne Drive consisting of the sluice gate and 66” RCP pipe is unable to
discharge flows from the Lake as quickly as flows into the Lake are added. As
long as this condition persists during a storm event, the water surface elevation
within the lake system continues to rise and ultimately exceeds the warning stage
elevation resulting in flooding conditions.

350271 | MMD | 00 | July 28, 2017



Mott MacDonald | Lake Charlene Drainage Improvements
Stormwater Modeling Results

1.2 Stormwater Modeling:
Existing Lake Charlene Discharge Piping / Channel Model

ICPR models were updated with current channel and pipe invert elevations,
sizes, and lengths to reflect the existing conditions of the Lake Charlene outfall
piping and channel conveyance system from Lake Joanne Drive to the outfall
located South of US Hwy. 98. These modifications were based on recent survey
data obtained by Mott MacDonald in December 2016. Survey data was
provided in NAVD 88, however ICPR model data is in terms of NGVD 29 (a
translation of + 0.22 ft.).

Updates to Existing Conditions within Warrington Basin

Recent improvements within the Warrington Basin were added to the model to
better reflect current conditions and drainage patters influencing the proposed
project:

65" and La Rua

Drainage improvements to collect runoff from 65" Ave. and La Rua Street have
altered the existing drainage pattern by conveying flows to NB360. Previously,
runoff from this area was divided among basins BB520, BB530, and BB540. In
the new configuration, these basin areas have decreased as reflected in the
model, and a new basin, BB529, has been created and assigned to NB360 to
represent the new drainage area contributing to this node.

CAO080

Pipe PA080 and weir WA080 were removed from the model and replaced with
channel CA080, which has a 153-foot-long irregular cross section. This
represents the removal of the road that was previously there crossing East
Jones Creek (north of Patton Dr./ South of Hwy. 98) which contained a piped
connection from NA08O to NAQ70.

Glen Key

The Glen Key pond (NA260) stage/storage and drop structure data was
updated based on survey information provided by HDR. A drop structure was
added to account for the 36” pipe connection to NA030, East Jones Creek. The
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weir link was also updated to be an irregular cross section, which also conveys
water to NAO30.

East Jones Creek Restoration

The East Jones Creek portion of the model was updated to reflect the recent
restoration project, based on plans and survey information provided by HDR.
Three culvert connections were added to convey water from NA0O50 to NA040,
at the location where Navy Blvd. Crosses East Jones Creek. Additional nodes
(NA025, NA026, NA028) and channel links were added to reflect the
improvements to the creek, which included re-grading and the addition of a
bypass channel within the creek.

Lexington Terrace

New nodes (NA0OO6 and NA0O3) and drop structures were added to the model
to represent a new stormwater collection and treatment system at Lexington
Terrace, based on plans from Fabre Engineering. The plans included two
interconnected stormwater management ponds which discharge to East Jones
Creek.

1.3 Proposed Improvements at Lake Charlene

HDR provided Mott MacDonald with a proposed drainage improvement plan set
which included placement of double 60” RCP pipes from approx. STA 27+40
(adjacent to Lake Joanne Dr.) to STA 39+20, where the system transitions to a
singe 60” RCP pipe to the outfall at STA 30+40. The existing Lake Charlene
pipe and channel conveyance system runs adjacent to the East and West of the
proposed piping, and ties into the proposed drainage system at three locations:
STA 43+85, STA 39+20, and STA 33+65.

The proposed improvements plan was added to the ICPR model with the invert
elevation for the pipe run extending from the headwall at Lake Joanne Dr.
(approx. STA 27+40) set at an elevation of 20.00 NAVD 88. Initially, it was
thought that the system would convey water via pressure flow. However, after
reviewing results from the 50 year-24 hour storm event, it was determined that
the system was functioning through gravity flow. This was found by comparing
the peak stages in the nodes of the proposed system to the elevation of the
crown of the pipes entering and exiting each node, which did not appear to be
submerged.
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Multiple scenarios were analyzed in which the starting water surface elevation
was adjusted from el. 21.60 ft. NAVD88 (the invert elevation of the existing
discharge pipe) up to el. 23.1 ft. NAVD88, with varying weir lengths. It was
ultimately decided That a 53 foot long weir at an elevation of 22.35 ft. NAVDS88,
would provide acceptable flood relief, while minimizing stage increases
downstream, and maintaining a desired normal water level within Lake
Charlene. The final results show a stage reduction of 2.72 ft. at Lake Charlene
during the 50-year, 24-hour event, and a stage increase of 0.108 ft. downstream
at Jones Creek (NA130). This is only a slight rise in comparison to the Grant
Model (which has been updated since the initial submittal to include
improvements within Warrington Basin), Which provided a maximum stage of
0.02 ft. (0.24 in.) less than the current proposed conditions model.

The results for the existing Conditions, Proposed Improvements, and Grant
model are tabulated below for Lake Charlene and downstream at the discharge
to Jones Creek.

Existing Conditions
Node Name Storm Event Max Stage Warning Stage

(ft.) (ft.)
NB140 10 year-24 hour 26.785 25
NB140 50 year-24 hour 27.484 25
NB140 100 year-24 hour 27.659 25
NB140 500 year-24 hour 29.623 25
NA130 10 year-24 hour 14.98 16
NA130 50 year-24 hour 15.262 16
NA130 100 year-24 hour 15.351 16
NA130 500 year-24 hour 15.923 16
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Stormwater Modeling Results

Grant Application Improvements with Double 60” RCP

Stage Increase Above

sgr?; Storm Event Max(f?;age Warni(r:cE)Stage Existing Conditions
(ft.)

NB140 10 year-24 hour 24.024 25 N

NB140 50 year-24 hour 25.211 25 N

NB140 100 year-24 hour 25.465 25 N

NB140 500 year-24 hour 29.017 25 N

NA130 10 year-24 hour 15.025 16 0.045

NA130 50 year-24 hour 15.35 16 0.088

NA130 100 year-24 hour 15.437 16 0.086

NA130 500 year-24 hour 16.043 16 0.12

Proposed Improvements with Double 60” RCP

Node Max Stage | Warning Stage Stage .Increase .A.\bove

Name Storm Event (ft) () Existing Conditions
(ft.)

NB140 10 year-24 hour 23.991 25 N

NB140 50 year-24 hour 24.764 25 N

NB140 100 year-24 hour 24.965 25 N

NB140 500 year-24 hour 27.245 25 N

NA130 10 year-24 hour 15.029 16 0.049

NA130 50 year-24 hour 15.37 16 0.108

NA130 100 year-24 hour 15.466 16 0.115

NA130 500 year-24 hour 16.063 16 0.14
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Due to the nature of the project, there are some increases in peak stage

downstream of the systems connection at Jones Creek, from NA130 to Bayou
Chico. These increases are shown in the table below. A complete report of the
ICPR results is attached hereto.

Peak Stage Increases Downstream of Discharge

Existing Proposed | Stage Increase Above
Node Name Storm Event Max Stage | Max Stage Existing Conditions
(ft.) (ft.) (ft.)
NA130 10 year-24 hour 14.98 15.029 0.049
NA130 50 year-24 hour 15.262 15.37 0.108
NA130 100 year-24 hour 15.351 15.466 0.115
NA130 500 year-24 hour 15.923 16.063 0.14
NA120 10 year-24 hour 14.864 14.909 0.045
NA120 50 year-24 hour 15.13 15.231 0.101
NA120 100 year-24 hour 15.216 15.324 0.108
NA120 500 year-24 hour 15.802 15.944 0.142
NA110 10 year-24 hour 14.309 14.344 0.035
NA110 50 year-24 hour 14.419 14.458 0.039
NA110 100 year-24 hour 14.448 14.483 0.035
NA110 500 year-24 hour 15.124 15.325 0.201
NA100 10 year-24 hour 12.906 12.969 0.063
NA100 50 year-24 hour 13.293 13.409 0.116
NA100 100 year-24 hour 13.402 13.504 0.102
NA100 500 year-24 hour 14.789 15.052 0.263
NAO090 10 year-24 hour 12.726 12.795 0.069
NAO090 50 year-24 hour 13.131 13.249 0.118
NAO090 100 year-24 hour 13.241 13.337 0.096
NA090 500 year-24 hour 14.72 14.991 0.271
NAOSO 10 year-24 hour 12.409 12.472 0.063
NAOS8O 50 year-24 hour 12.765 12.872 0.107
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NAOSO 100 year-24 hour 12.861 12.929 0.068
NAOSO 500 year-24 hour 14.564 14.853 0.289
NAO70 10 year-24 hour 12.147 12.197 0.05
NAO70 50 year-24 hour 12.441 12.528 0.087
NAO070 100 year-24 hour 12.515 12.541 0.026
NAO70 500 year-24 hour 14.504 14.805 0.301
NA060 10 year-24 hour 10.116 10.247 0.131
NA060 50 year-24 hour 10.846 11.117 0.271
NA060 100 year-24 hour 11.155 11.482 0.327
NA060 500 year-24 hour 14.415 14.73 0.315
NA050 10 year-24 hour 9.094 9.335 0.241
NAO50 50 year-24 hour 10.105 10.508 0.403
NAO50 100 year-24 hour 10.579 11.077 0.498
NAO50 500 year-24 hour 14.363 14.684 0.321
NA040 10 year-24 hour 5.498 5.752 0.254
NA040 50 year-24 hour 7.162 7.549 0.387
NA040 100 year-24 hour 7.626 8.038 0.412
NA040 500 year-24 hour 10.779 11.082 0.303
NAO30 10 year-24 hour 4.183 4.421 0.238
NAO030 50 year-24 hour 5.977 6.393 0.416
NA030 100 year-24 hour 6.482 6.908 0.426
NA030 500 year-24 hour 9.652 9.954 0.302
NA028 10 year-24 hour 4.102 4.341 0.239
NA028 50 year-24 hour 5.935 6.358 0.423
NAO028 100 year-24 hour 6.449 6.881 0.432
NA028 500 year-24 hour 9.645 9.92 0.275
NA026 10 year-24 hour 3.978 4.219 0.241
NA026 50 year-24 hour 5.859 6.289 0.43
NA026 100 year-24 hour 6.382 6.822 0.44
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NA026 500 year-24 hour 9.607 9.884 0.277
NA025 10 year-24 hour 3.813 4.035 0.222
NA025 50 year-24 hour 5.638 6.071 0.433
NA025 100 year-24 hour 6.168 6.61 0.442
NA025 500 year-24 hour 9.396 9.659 0.263
NA020 10 year-24 hour 3.489 3.705 0.216
NA020 50 year-24 hour 5.437 5.882 0.445
NA020 100 year-24 hour 5.978 6.429 0.451
NA020 500 year-24 hour 9.3 9.566 0.266
NAO10 10 year-24 hour 3.183 3.386 0.203
NA010 50 year-24 hour 4.294 4.511 0.217
NA010 100 year-24 hour 4.564 4.796 0.232
NA010 500 year-24 hour 6.496 6.703 0.207
N-BND-CHICO | 10 year-24 hour 0 0 0
N-BND-CHICO 50 year-24 hour 0 0 0
N-BND-CHICO 100 year-24 hour 0 0 0
N-BND-CHICO 500 year-24 hour 0 0 0
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2 ICPR Results

The compiled results from ICPR are attached hereto.

350271 | MMD | 00 | July 28, 2017



10YR-24HR

10YR-24HR

Existing Conditions Proposed Improvements - 53 Ft. Weir @ El. 22.57 NGVD 29 Grant Improvements
) Peak Stage Peak Stage Stage Increase Warning Stage Peak Stage Peak Stage Stage Increase
Name simulation Max Warning Warning Stage Warning Stage Name Simulation Max Stage (ft) Warning Stage| Warning Stage | Increase Above Increase Above Results in New Name simulation Max Stage (ft) Warning Stage Exceeded Increase Above Increase Above Results in New
Stage (ft) | Stage (ft) Exceeded (Y/N) Exceedance (ft) (ft) E ded (Y/N) isti Existing Conditions Warning Stage (ft) V/N) Existing Conditions |Existing Conditions Warning Stage
Conditions (Y/N) (ft) Exceedance (Y/N) (Y/N) (ft) Exceedance (Y/N)
N-BND-BAY 10yr-24hr 0.9 8 N N-BND-BAY 10yr-24hr 0.9 8 N N N-BND-BAY 10yr-24hr 0.9 8 N N
N-BND-BELL 10yr-24hr 0 5 N N-BND-BELL 10yr-24hr 0 5 N N N-BND-BELL 10yr-24hr 0 5 N N
N-BND-CHICO 10yr-24hr 0 5 N N-BND-CHICO 10yr-24hr 0 5 N N N-BND-CHICO 10yr-24hr 0 5 N N
N-BNY-STAR 10yr-24hr 0 5 N N-BNY-STAR 10yr-24hr 0 5 N N N-BNY-STAR 10yr-24hr 0 5 N N
N-GRND 10yr-24hr 0 0 N N-GRND 10yr-24hr 0 0 N N N-GRND 10yr-24hr 0 0 N N
NA0O03 10yr-24hr 5.994 10 N NA0O03 10yr-24hr 5.994 10 N N NA003 10yr-24hr 6.538 10 N Y 0.544 N
NA0O6 10yr-24hr 8.881 10 N NA0O6 10yr-24hr 8.881 10 N N NAOO6 10yr-24hr 8.881 10 N N
NA010 10yr-24hr 3.183 8 N NA010 10yr-24hr 3.386 8 N Y 0.203 N NA010 10yr-24hr 3.349 8 N Y 0.166 N
NA020 10yr-24hr 3.489 7 N NA020 10yr-24hr 3.705 7 N Y 0.216 N NA020 10yr-24hr 3.666 7 N Y 0.177 N
NA021 10yr-24hr 17.83 22.13 N NA021 10yr-24hr 17.83 22.13 N N NA021 10yr-24hr 17.83 22.13 N N
NA022 10yr-24hr 17.861 21.21 N NA022 10yr-24hr 17.861 21.21 N N NA022 10yr-24hr 17.861 21.21 N N
NA023 10yr-24hr 18.204 21.41 N NA023 10yr-24hr 18.204 21.41 N N NA023 10yr-24hr 18.204 21.41 N N
NA024 10yr-24hr 19.46 21 N NA024 10yr-24hr 19.46 21 N N NA024 10yr-24hr 19.46 21 N N
NA025 10yr-24hr 3.813 7 N NA025 10yr-24hr 4.035 7 N Y 0.222 N NA025 10yr-24hr 3.995 7 N Y 0.182 N
NA026 10yr-24hr 3.978 7 N NA026 10yr-24hr 4.219 7 N Y 0.241 N NA026 10yr-24hr 4.175 7 N Y 0.197 N
NA028 10yr-24hr 4.102 7 N NA028 10yr-24hr 4.341 7 N Y 0.239 N NA028 10yr-24hr 4.298 7 N Y 0.196 N
NAO030 10yr-24hr 4.183 8 N NA030 10yr-24hr 4.421 8 N Y 0.238 N NAO030 10yr-24hr 4.378 8 N Y 0.195 N
NA040 10yr-24hr 5.498 11.5 N NA040 10yr-24hr 5.752 11.5 N Y 0.254 N NA040 10yr-24hr 5.706 11.5 N Y 0.208 N
NAO050 10yr-24hr 9.094 11 N NAO50 10yr-24hr 9.335 11 N Y 0.241 N NAO50 10yr-24hr 9.293 11 N Y 0.199 N
NA060 10yr-24hr 10.116 9 Y 1.116 NA060 10yr-24hr 10.247 9 Y Y 0.131 N NA060 10yr-24hr 10.224 9 Y Y 0.108 N
NA070 10yr-24hr 12.147 11 Y 1.147 NAO70 10yr-24hr 12.197 11 Y Y 0.05 N NAO70 10yr-24hr 12.192 11 Y Y 0.045 N
NA08O 10yr-24hr 12.409 11 Y 1.409 NA08O 10yr-24hr 12.472 11 Y Y 0.063 N NA08O 10yr-24hr 12.465 11 Y Y 0.056 N
NA090 10yr-24hr 12.726 15 N NA090 10yr-24hr 12.795 15 N Y 0.069 N NA09S0 10yr-24hr 12.786 15 N Y 0.06 N
NA100 10yr-24hr 12.906 16 N NA100 10yr-24hr 12.969 16 N Y 0.063 N NA100 10yr-24hr 12.962 16 N Y 0.056 N
NA110 10yr-24hr 14.309 20 N NA110 10yr-24hr 14.344 20 N Y 0.035 N NA110 10yr-24hr 14.335 20 N Y 0.026 N
NA120 10yr-24hr 14.864 21 N NA120 10yr-24hr 14.909 21 N Y 0.045 N NA120 10yr-24hr 14.905 21 N Y 0.041 N
NA130 10yr-24hr 14.98 16 N NA130 10yr-24hr 15.029 16 N Y 0.049 N NA130 10yr-24hr 15.025 16 N Y 0.045 N
NA140 10yr-24hr 15.286 16 N NA140 10yr-24hr 15.307 16 N Y 0.021 N NA140 10yr-24hr 15.304 16 N Y 0.018 N
NA150 10yr-24hr 16.903 16.5 Y 0.403 NA150 10yr-24hr 16.925 16.5 Y Y 0.022 N NA150 10yr-24hr 16.925 16.5 Y Y 0.022 N
NA160 10yr-24hr 17.153 16.5 Y 0.653 NA160 10yr-24hr 17.164 16.5 Y Y 0.011 N NA160 10yr-24hr 17.164 16.5 Y Y 0.011 N
NA170 10yr-24hr 17.867 22 N NA170 10yr-24hr 17.873 22 N Y 0.006 N NA170 10yr-24hr 17.872 22 N Y 0.005 N
NA180 10yr-24hr 17.889 23 N NA180 10yr-24hr 17.894 23 N Y 0.005 N NA180 10yr-24hr 17.894 23 N Y 0.005 N
NA190 10yr-24hr 17.907 23 N NA190 10yr-24hr 17.912 23 N Y 0.005 N NA190 10yr-24hr 17.911 23 N Y 0.004 N
NA200 10yr-24hr 18.73 22 N NA200 10yr-24hr 18.732 22 N Y 0.002 N NA200 10yr-24hr 18.731 22 N Y 0.001 N
NA210 10yr-24hr 19.012 22 N NA210 10yr-24hr 19.014 22 N Y 0.002 N NA210 10yr-24hr 19.013 22 N Y 0.001 N
NA220 10yr-24hr 19.154 24 N NA220 10yr-24hr 19.156 24 N Y 0.002 N NA220 10yr-24hr 19.155 24 N Y 0.001 N
NA230 10yr-24hr 20.037 27 N NA230 10yr-24hr 20.038 27 N Y 0.001 N NA230 10yr-24hr 20.038 27 N Y 0.001 N
NA240 10yr-24hr 23.929 27 N NA240 10yr-24hr 23.929 27 N N NA240 10yr-24hr 23.929 27 N N
NA250 10yr-24hr 24.496 27 N NA250 10yr-24hr 24.496 27 N N NA250 10yr-24hr 24.496 27 N N
NA260 10yr-24hr 10.452 11 N NA260 10yr-24hr 10.452 11 N N NA260 10yr-24hr 10.452 11 N N
NA265 10yr-24hr 9.097 12.62 N NA265 10yr-24hr 9.336 12.62 N Y 0.239 N NA265 10yr-24hr 9.291 12.62 N Y 0.194 N
NA270 10yr-24hr 7.177 12 N NA270 10yr-24hr 7.232 12 N Y 0.055 N NA270 10yr-24hr 7.218 12 N Y 0.041 N
NA280 10yr-24hr 18.595 22 N NA280 10yr-24hr 18.595 22 N N NA280 10yr-24hr 18.595 22 N N
NA290 10yr-24hr 19.984 22 N NA290 10yr-24hr 19.984 22 N N NA290 10yr-24hr 19.984 22 N N
NA300 10yr-24hr 20.061 22 N NA300 10yr-24hr 20.061 22 N N NA300 10yr-24hr 20.061 22 N N
NA310 10yr-24hr 20.117 22 N NA310 10yr-24hr 20.117 22 N N NA310 10yr-24hr 20.117 22 N N
NA320 10yr-24hr 28.665 29 N NA320 10yr-24hr 28.665 29 N N NA320 10yr-24hr 28.665 29 N N
NA330 10yr-24hr 28.702 28 Y 0.702 NA330 10yr-24hr 28.702 28 Y N NA330 10yr-24hr 28.702 28 Y N
NA340 10yr-24hr 9.197 14 N NA340 10yr-24hr 9.464 14 N Y 0.267 N NA340 10yr-24hr 9.416 14 N Y 0.219 N
NA350 10yr-24hr 15.13 22 N NA350 10yr-24hr 15.13 22 N N NA350 10yr-24hr 15.13 22 N N
NA360 10yr-24hr 21.75 26 N NA360 10yr-24hr 21.75 26 N N NA360 10yr-24hr 21.75 26 N N
NA370 10yr-24hr 22.173 27.5 N NA370 10yr-24hr 22.173 27.5 N N NA370 10yr-24hr 22.173 27.5 N N
NA380 10yr-24hr 9.101 12 N NA380 10yr-24hr 9.344 12 N Y 0.243 N NA380 10yr-24hr 9.302 12 N Y 0.201 N
NA390 10yr-24hr 11.53 23 N NA390 10yr-24hr 11.53 23 N N NA390 10yr-24hr 11.53 23 N N
NA400 10yr-24hr 20.119 27.5 N NA400 10yr-24hr 20.119 27.5 N N NA400 10yr-24hr 20.119 27.5 N N
NA410 10yr-24hr 21.051 28 N NA410 10yr-24hr 21.051 28 N N NA410 10yr-24hr 21.051 28 N N
NA420 10yr-24hr 21.979 28 N NA420 10yr-24hr 21.979 28 N N NA420 10yr-24hr 21.979 28 N N
NA430 10yr-24hr 16.312 21 N NA430 10yr-24hr 16.312 21 N N NA430 10yr-24hr 16.312 21 N N
NA440 10yr-24hr 20.67 27 N NA440 10yr-24hr 20.67 27 N N NA440 10yr-24hr 20.67 27 N N
NA450 10yr-24hr 21.174 27 N NA450 10yr-24hr 21.174 27 N N NA450 10yr-24hr 21.174 27 N N
NA460 10yr-24hr 21.746 28 N NA460 10yr-24hr 21.746 28 N N NA460 10yr-24hr 21.746 28 N N
NA470 10yr-24hr 22.192 27 N NA470 10yr-24hr 22.192 27 N N NA470 10yr-24hr 22.192 27 N N
NA480 10yr-24hr 22.654 27.5 N NA480 10yr-24hr 22.654 27.5 N N NA480 10yr-24hr 22.654 27.5 N N
NA490 10yr-24hr 22.831 28 N NA490 10yr-24hr 22.831 28 N N NA490 10yr-24hr 22.831 28 N N
NA500 10yr-24hr 11.275 15 N NA500 10yr-24hr 11.275 15 N N NAS500 10yr-24hr 11.275 15 N N
NA510 10yr-24hr 13.432 16 N NA510 10yr-24hr 13.432 16 N N NA510 10yr-24hr 13.432 16 N N
NA520 10yr-24hr 14.742 17 N NA520 10yr-24hr 14.742 17 N N NA520 10yr-24hr 14.742 17 N N
NA530 10yr-24hr 16.488 21.5 N NA530 10yr-24hr 16.488 21.5 N N NA530 10yr-24hr 16.488 21.5 N N
NA540 10yr-24hr 19.322 28 N NA540 10yr-24hr 19.322 28 N N NA540 10yr-24hr 19.322 28 N N
NA550 10yr-24hr 19.662 29 N NA550 10yr-24hr 19.662 29 N N NA550 10yr-24hr 19.662 29 N N
NA560 10yr-24hr 19.899 28.5 N NA560 10yr-24hr 19.899 28.5 N N NAS560 10yr-24hr 19.899 28.5 N N
NA570 10yr-24hr 20.792 29 N NA570 10yr-24hr 20.792 29 N N NA570 10yr-24hr 20.792 29 N N
NA580 10yr-24hr 21.229 26 N NA580 10yr-24hr 21.229 26 N N NAS580 10yr-24hr 21.229 26 N N
NA590 10yr-24hr 21.648 26.6 N NA590 10yr-24hr 21.648 26.6 N N NA590 10yr-24hr 21.648 26.6 N N
NA600 10yr-24hr 22.128 25.5 N NA600 10yr-24hr 22.128 25.5 N N NA600 10yr-24hr 22.128 25.5 N N
NA610 10yr-24hr 17.302 22 N NA610 10yr-24hr 17.302 22 N N NA610 10yr-24hr 17.302 22 N N
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NA620 10yr-24hr 17.302 21 N NA620 10yr-24hr 17.302 21 N N NA620 10yr-24hr 17.302 21 N N
NA630 10yr-24hr 20.375 30 N NA630 10yr-24hr 20.375 30 N N NA630 10yr-24hr 20.375 30 N N
NA640 10yr-24hr 20.732 29.75 N NA640 10yr-24hr 20.732 29.75 N N NA640 10yr-24hr 20.732 29.75 N N
NA650 10yr-24hr 21.307 30 N NA650 10yr-24hr 21.307 30 N N NA650 10yr-24hr 21.307 30 N N
NA660 10yr-24hr 21.905 28.5 N NA660 10yr-24hr 21.905 28.5 N N NA660 10yr-24hr 21.905 28.5 N N
NA670 10yr-24hr 16.776 23 N NA670 10yr-24hr 16.776 23 N N NA670 10yr-24hr 16.776 23 N N
NA690 10yr-24hr 16.841 20 N NA690 10yr-24hr 16.841 20 N N NA690 10yr-24hr 16.841 20 N N
NA700 10yr-24hr 16.841 20 N NA700 10yr-24hr 16.841 20 N N NA700 10yr-24hr 16.841 20 N N
NA710 10yr-24hr 11.407 22 N NA710 10yr-24hr 11.407 22 N N NA710 10yr-24hr 11.407 22 N N
NA720 10yr-24hr 11.406 20 N NA720 10yr-24hr 11.406 20 N N NA720 10yr-24hr 11.407 20 N Y 0.001
NA730 10yr-24hr 11.407 22.61 N NA730 10yr-24hr 11.407 22.61 N N NA730 10yr-24hr 11.406 22.61 N N
NA740 10yr-24hr 11.407 19.68 N NA740 10yr-24hr 11.407 19.68 N N NA740 10yr-24hr 11.407 19.68 N N
NA750 10yr-24hr 11.407 22 N NA750 10yr-24hr 11.407 22 N N NA750 10yr-24hr 11.407 22 N N
NA760 10yr-24hr 16.421 22 N NA760 10yr-24hr 16.421 22 N N NA760 10yr-24hr 16.421 22 N N
NA770 10yr-24hr 17.421 26.75 N NA770 10yr-24hr 17.421 26.75 N N NA770 10yr-24hr 17.421 26.75 N N
NA780 10yr-24hr 17.646 27.5 N NA780 10yr-24hr 17.646 27.5 N N NA780 10yr-24hr 17.646 27.5 N N
NA790 10yr-24hr 17.977 27.5 N NA790 10yr-24hr 17.977 27.5 N N NA790 10yr-24hr 17.977 27.5 N N
NA800 10yr-24hr 19.524 28.75 N NA800 10yr-24hr 19.524 28.75 N N NA800 10yr-24hr 19.524 28.75 N N
NBO10 10yr-24hr 20.701 26.36 N NBO10 10yr-24hr 19.837 26.36 N N NB010 10yr-24hr 19.762 26.36 N N
NB020 10yr-24hr 22.83 28.81 N NB020 10yr-24hr 22.141 28.81 N N NB020 10yr-24hr 22.168 28.81 N N
NBO30 10yr-24hr 23.995 26.75 N NBO30 10yr-24hr 23.904 26.75 N N NBO030 10yr-24hr 23.995 26.75 N N
NB040 10yr-24hr 24.879 27.59 N NB040 10yr-24hr 24.913 27.59 N Y 0.034 NB040 10yr-24hr 24.879 27.59 N N
NBO50 10yr-24hr 27.36 29.72 N NBOS50 10yr-24hr 27.36 29.72 N N NBO50 10yr-24hr 27.36 29.72 N N
NBO55 10yr-24hr 23.359 26.27 N NBO55 10yr-24hr 22.522 26.27 N N NBO55 10yr-24hr 23.015 26.27 N N
NBO60 10yr-24hr 23.579 27.57 N NBO60 10yr-24hr 22.551 27.57 N N NBO60 10yr-24hr 23.039 27.57 N N
NB063 10yr-24hr 23.737 28.22 N NB063 10yr-24hr 22.583 28.22 N N NB063 10yr-24hr 23.059 28.22 N N
NBO65 10yr-24hr 23.88 28.22 N NBO65 10yr-24hr 22.655 28.22 N N NBO65 10yr-24hr 23.094 28.22 N N
NB070 10yr-24hr 24.687 30.49 N NB070 10yr-24hr 22.923 30.49 N N NB070 10yr-24hr 23.261 30.49 N N
NBO80 10yr-24hr 25.2 29.51 N NBO80 10yr-24hr 23.182 29.51 N N NBO80 10yr-24hr 23.419 29.51 N N
NB090 10yr-24hr 25.907 28.85 N NB090 10yr-24hr 23.627 28.85 N N NB090 10yr-24hr 23.745 28.85 N N
NB095 10yr-24hr 26.099 27 N NB095 10yr-24hr 23.732 27 N N NBO095 10yr-24hr 23.834 27.22 N N
NB100 10yr-24hr 26.776 27 N NB100 10yr-24hr 23.905 27 N N NB100 10yr-24hr 23.937 27.22 N N
NB110 10yr-24hr 26.778 27 N NB110 10yr-24hr 23.922 27 N N NB110 10yr-24hr 23.951 27 N N
NB120 10yr-24hr 26.78 27 N NB120 10yr-24hr 23.931 27 N N NB120 10yr-24hr 23.958 27 N N
NB130 10yr-24hr 26.781 26 Y 0.781 NB130 10yr-24hr 23.94 26 N N NB130 10yr-24hr 23.966 26 N N
NB140 10yr-24hr 26.785 25 Y 1.785 NB140 10yr-24hr 23.991 25 N N NB140 10yr-24hr 24.024 25 N N
NB150 10yr-24hr 26.783 28 N NB150 10yr-24hr 24.119 28 N N NB150 10yr-24hr 24.119 28 N N
NB160 10yr-24hr 26.822 26.5 Y 0.322 NB160 10yr-24hr 25.525 26.5 N N NB160 10yr-24hr 25.525 26.5 N N
NB170 10yr-24hr 26.94 27 N NB170 10yr-24hr 24.187 27 N N NB170 10yr-24hr 24.183 27 N N
NB180 10yr-24hr 27.192 27.11 Y 0.082 NB180 10yr-24hr 24.824 27.11 N N NB180 10yr-24hr 24.811 27.11 N N
NB181 10yr-24hr 29.924 31 N NB181 10yr-24hr 29.924 31 N N NB181 10yr-24hr 29.924 31 N N
NB182 10yr-24hr 30.107 30 Y 0.107 NB182 10yr-24hr 30.107 30 Y N NB182 10yr-24hr 30.107 30 Y N
NB183 10yr-24hr 30.113 30 Y 0.113 NB183 10yr-24hr 30.113 30 Y N NB183 10yr-24hr 30.113 30 Y N
NB190 10yr-24hr 26.793 28 N NB190 10yr-24hr 24.328 28 N N NB190 10yr-24hr 24.328 28 N N
NB200 10yr-24hr 27.238 27.64 N NB200 10yr-24hr 25.919 27.64 N N NB200 10yr-24hr 25.919 27.64 N N
NB210 10yr-24hr 28.443 29 N NB210 10yr-24hr 27.91 29 N N NB210 10yr-24hr 27.91 29 N N
NB220 10yr-24hr 29.702 29 Y 0.702 NB220 10yr-24hr 29.547 29 Y N NB220 10yr-24hr 29.547 29 Y N
NB230 10yr-24hr 30.857 30.5 Y 0.357 NB230 10yr-24hr 30.769 30.5 Y N NB230 10yr-24hr 30.769 30.5 Y N
NB240 10yr-24hr 31.946 31.8 Y 0.146 NB240 10yr-24hr 31.939 31.8 Y N NB240 10yr-24hr 31.939 31.8 Y N
NB250 10yr-24hr 31.948 35 N NB250 10yr-24hr 31.948 35 N N NB250 10yr-24hr 31.948 35 N N
NB260 10yr-24hr 42.367 42.5 N NB260 10yr-24hr 42.367 42.5 N N NB260 10yr-24hr 42.367 42.5 N N
NB270 10yr-24hr 26.793 27.5 N NB270 10yr-24hr 24.029 27.5 N N NB270 10yr-24hr 24.052 27.5 N N
NB280 10yr-24hr 26.814 26.81 Y 0.004 NB280 10yr-24hr 24.667 26.81 N N NB280 10yr-24hr 24.667 26.81 N N
NB290 10yr-24hr 26.817 25.69 Y 1.127 NB290 10yr-24hr 24.147 25.69 N N NB290 10yr-24hr 24.141 25.69 N N
NB295 10yr-24hr 26.836 25.76 Y 1.076 NB295 10yr-24hr 24.235 25.76 N N NB295 10yr-24hr 24.207 25.76 N N
NB300 10yr-24hr 26.85 26.04 Y 0.81 NB300 10yr-24hr 24.298 26.04 N N NB300 10yr-24hr 24.259 26.04 N N
NB305 10yr-24hr 26.864 28.2 N NB305 10yr-24hr 24.346 28.2 N N NB305 10yr-24hr 24.3 28.2 N N
NB310 10yr-24hr 26.887 29 N NB310 10yr-24hr 24.404 29 N N NB310 10yr-24hr 24.348 29 N N
NB313 10yr-24hr 26.978 315 N NB313 10yr-24hr 26.511 315 N N NB313 10yr-24hr 26.511 315 N N
NB316 10yr-24hr 28.701 315 N NB316 10yr-24hr 28.701 315 N N NB316 10yr-24hr 28.701 315 N N
NB319 10yr-24hr 29.336 329 N NB319 10yr-24hr 29.336 329 N N NB319 10yr-24hr 29.336 329 N N
NB320 10yr-24hr 30.432 34.25 N NB320 10yr-24hr 30.432 34.25 N N NB320 10yr-24hr 30.432 34.25 N N
NB325 10yr-24hr 30.534 34.8 N NB325 10yr-24hr 30.534 34.8 N N NB325 10yr-24hr 30.534 34.8 N N
NB328 10yr-24hr 30.612 33.1 N NB328 10yr-24hr 30.612 33.1 N N NB328 10yr-24hr 30.612 33.1 N N
NB330 10yr-24hr 30.645 31.6 N NB330 10yr-24hr 30.645 316 N N NB330 10yr-24hr 30.645 31.6 N N
NB340 10yr-24hr 30.655 36.4 N NB340 10yr-24hr 30.655 36.4 N N NB340 10yr-24hr 30.655 36.4 N N
NB350 10yr-24hr 30.655 35 N NB350 10yr-24hr 30.655 35 N N NB350 10yr-24hr 30.655 35 N N
NB351 10yr-24hr 32.827 35 N NB351 10yr-24hr 32.827 35 N N NB351 10yr-24hr 32.827 35 N N
NB352 10yr-24hr 32.836 35 N NB352 10yr-24hr 32.836 35 N N NB352 10yr-24hr 32.836 35 N N
NB352A 10yr-24hr 32.837 34 N NB352A 10yr-24hr 32.837 34 N N NB352A 10yr-24hr 32.837 34 N N
NB353 10yr-24hr 32.845 38.71 N NB353 10yr-24hr 32.845 38.71 N N NB353 10yr-24hr 32.845 38.71 N N
NB353A 10yr-24hr 32.846 37.25 N NB353A 10yr-24hr 32.846 37.25 N N NB353A 10yr-24hr 32.846 37.25 N N
NB354 10yr-24hr 32.851 37 N NB354 10yr-24hr 32.851 37 N N NB354 10yr-24hr 32.851 37 N N
NB354A 10yr-24hr 32.859 36 N NB354A 10yr-24hr 32.859 36 N N NB354A 10yr-24hr 32.859 36 N N
NB355 10yr-24hr 41.295 43.24 N NB355 10yr-24hr 41.295 43.24 N N NB355 10yr-24hr 41.295 43.24 N N
NB355A 10yr-24hr 35.341 39.7 N NB355A 10yr-24hr 35.341 39.7 N N NB355A 10yr-24hr 35.341 39.7 N N
NB356 10yr-24hr 41.297 43 N NB356 10yr-24hr 41.297 43 N N NB356 10yr-24hr 41.297 43 N N
NB356A 10yr-24hr 41.298 43.5 N NB356A 10yr-24hr 41.295 43.5 N N NB356A 10yr-24hr 41.298 43.5 N N
NB357 10yr-24hr 44.334 47.54 N NB357 10yr-24hr 44.334 47.54 N N NB357 10yr-24hr 44.334 47.54 N N
NB357A 10yr-24hr 43.937 47.9 N NB357A 10yr-24hr 43.937 47.9 N N NB357A 10yr-24hr 43.937 47.9 N N
NB357B 10yr-24hr 43.154 45.95 N NB357B 10yr-24hr 43.154 45.95 N N NB357B 10yr-24hr 43.154 45.95 N N
NB360 10yr-24hr 38.893 48 N NB360 10yr-24hr 38.893 48 N N NB360 10yr-24hr 38.893 48 N N
NB370 10yr-24hr 47.684 48 N NB370 10yr-24hr 47.684 48 N N NB370 10yr-24hr 47.684 48 N N
NB380 10yr-24hr 48.356 48 Y 0.356 NB380 10yr-24hr 48.356 48 Y N NB380 10yr-24hr 48.356 48 Y N
NB400 10yr-24hr 27.081 27 Y 0.081 NB400 10yr-24hr 25.638 27 N N NB400 10yr-24hr 25.188 27 N N




10YR-24H|

10YR-24HR

10YR-24HR

NB410 10yr-24hr 27.26 26.98 Y 0.28 NB410 10yr-24hr 26.833 26.98 N N NB410 10yr-24hr 26.38 26.98 N N
NB420 10yr-24hr 27.166 26.5 Y 0.666 NB420 10yr-24hr 24.671 26.5 N N NB420 10yr-24hr 24.73 26.5 N N
NB430 10yr-24hr 27.636 26.51 Y 1.126 NB430 10yr-24hr 27.333 26.51 Y N NB430 10yr-24hr 27.336 26.51 Y N
NB440 10yr-24hr 27.638 26 Y 1.638 NB440 10yr-24hr 27.342 26 Y N NB440 10yr-24hr 27.345 26 Y N
NB450 10yr-24hr 27.622 29 N NB450 10yr-24hr 27.414 29 N N NB450 10yr-24hr 27.414 29 N N
NB460 10yr-24hr 33.589 41 N NB460 10yr-24hr 33.588 41 N N NB460 10yr-24hr 33.588 41 N N
NB470 10yr-24hr 35.819 38 N NB470 10yr-24hr 35.819 38 N N NB470 10yr-24hr 35.819 38 N N
NB480 10yr-24hr 36.018 36 Y 0.018 NB480 10yr-24hr 36.019 36 Y Y 0.001 NB480 10yr-24hr 36.018 36 Y N
NB490 10yr-24hr 37.71 375 Y 0.21 NB490 10yr-24hr 37.711 375 Y Y 0.001 NB490 10yr-24hr 37.711 375 Y Y 0.001
NB500 10yr-24hr 38.051 38 Y 0.051 NB500 10yr-24hr 38.051 38 Y N NB500 10yr-24hr 38.051 38 Y N
NB510 10yr-24hr 38.163 38 Y 0.163 NB510 10yr-24hr 38.163 38 Y N NB510 10yr-24hr 38.163 38 Y N
NB520 10yr-24hr 38.632 37.5 Y 1.132 NB520 10yr-24hr 38.632 37.5 Y N NB520 10yr-24hr 38.632 37.5 Y N
NB530 10yr-24hr 45.288 47.5 N NB530 10yr-24hr 45.288 47.5 N N NB530 10yr-24hr 45.288 47.5 N N
NB540 10yr-24hr 48.44 48 Y 0.44 NB540 10yr-24hr 48.44 48 Y N NB540 10yr-24hr 48.44 48 Y N
NB550 10yr-24hr 50.551 50.5 Y 0.051 NB550 10yr-24hr 50.551 50.5 Y N NB550 10yr-24hr 50.551 50.5 Y N
NB560 10yr-24hr 49.659 50 N NB560 10yr-24hr 49.659 50 N N NB560 10yr-24hr 49.659 50 N N
NB570 10yr-24hr 50.427 51.5 N NB570 10yr-24hr 50.427 51.5 N N NB570 10yr-24hr 50.427 51.5 N N
NB580 10yr-24hr 47.615 54.5 N NB580 10yr-24hr 47.615 54.5 N N NB580 10yr-24hr 47.615 54.5 N N
NC010 10yr-24hr 23.931 26.5 N NC010 10yr-24hr 23.931 26.5 N N NC010 10yr-24hr 23.931 26.5 N N
NC020 10yr-24hr 24.011 27 N NC020 10yr-24hr 24.011 27 N N NC020 10yr-24hr 24.011 27 N N
NC030 10yr-24hr 25.277 32.2 N NC030 10yr-24hr 25.277 32.2 N N NC030 10yr-24hr 25.277 32.2 N N
NC040 10yr-24hr 25.441 27 N NC040 10yr-24hr 25.441 27 N N NC040 10yr-24hr 25.441 27 N N
NCO050 10yr-24hr 19.466 215 N NCO050 10yr-24hr 19.466 215 N N NC050 10yr-24hr 19.466 215 N N
NC060 10yr-24hr 25.807 29 N NC060 10yr-24hr 25.807 29 N N NC060 10yr-24hr 25.807 29 N N
NC070 10yr-24hr 26.549 30 N NC070 10yr-24hr 26.549 30 N N NC070 10yr-24hr 26.549 30 N N
NC080 10yr-24hr 26.801 28 N NC080 10yr-24hr 26.801 28 N N NC080 10yr-24hr 26.801 28 N N
NC090 10yr-24hr 26.909 28 N NC090 10yr-24hr 26.909 28 N N NC090 10yr-24hr 26.909 28 N N
NC100 10yr-24hr 26.918 28.5 N NC100 10yr-24hr 26.918 28.5 N N NC100 10yr-24hr 26.918 28.5 N N
NC110 10yr-24hr 27.244 29 N NC110 10yr-24hr 27.244 29 N N NC110 10yr-24hr 27.244 29 N N
NC120 10yr-24hr 28.161 28 Y 0.161 NC120 10yr-24hr 28.161 28 Y N NC120 10yr-24hr 28.161 28 Y N
NC130 10yr-24hr 28.467 29 N NC130 10yr-24hr 28.467 29 N N NC130 10yr-24hr 28.467 29 N N
NC140 10yr-24hr 28.469 30 N NC140 10yr-24hr 28.469 30 N N NC140 10yr-24hr 28.469 30 N N
NC150 10yr-24hr 28.4 30 N NC150 10yr-24hr 28.4 30 N N NC150 10yr-24hr 28.4 30 N N
NC160 10yr-24hr 28.01 28.5 N NC160 10yr-24hr 28.01 28.5 N N NC160 10yr-24hr 28.01 28.5 N N
NC161 10yr-24hr 29.44 29.5 N NC161 10yr-24hr 29.44 29.5 N N NC161 10yr-24hr 29.44 29.5 N N
NC162 10yr-24hr 29.377 29.5 N NC162 10yr-24hr 29.377 29.5 N N NC162 10yr-24hr 29.377 29.5 N N
NC170 10yr-24hr 27.247 27 Y 0.247 NC170 10yr-24hr 27.247 27 Y N NC170 10yr-24hr 27.247 27 Y N
NC180 10yr-24hr 17.2 20 N NC180 10yr-24hr 17.21 20 N Y 0.01 NC180 10yr-24hr 17.21 20 N Y 0.01
NC190 10yr-24hr 17.276 21 N NC190 10yr-24hr 17.284 21 N Y 0.008 NC190 10yr-24hr 17.284 21 N Y 0.008
NC200 10yr-24hr 18.464 24 N NC200 10yr-24hr 18.464 24 N N NC200 10yr-24hr 18.464 24 N N
NC210 10yr-24hr 20.895 28 N NC210 10yr-24hr 20.895 28 N N NC210 10yr-24hr 20.895 28 N N
NC220 10yr-24hr 22.544 25 N NC220 10yr-24hr 22.544 25 N N NC220 10yr-24hr 22.544 25 N N
NC230 10yr-24hr 22.906 26 N NC230 10yr-24hr 22.906 26 N N NC230 10yr-24hr 22.906 26 N N
NC240 10yr-24hr 24.433 27 N NC240 10yr-24hr 24.433 27 N N NC240 10yr-24hr 24.433 27 N N
NC250 10yr-24hr 25.148 27 N NC250 10yr-24hr 25.148 27 N N NC250 10yr-24hr 25.148 27 N N
NC260 10yr-24hr 25.23 28 N NC260 10yr-24hr 25.23 28 N N NC260 10yr-24hr 25.23 28 N N
NC270 10yr-24hr 25.314 27 N NC270 10yr-24hr 25.314 27 N N NC270 10yr-24hr 25.314 27 N N
NC280 10yr-24hr 25.511 27 N NC280 10yr-24hr 25.511 27 N N NC280 10yr-24hr 25.511 27 N N
NC290 10yr-24hr 26.701 28 N NC290 10yr-24hr 26.701 28 N N NC290 10yr-24hr 26.701 28 N N
NC300 10yr-24hr 26.891 28 N NC300 10yr-24hr 26.891 28 N N NC300 10yr-24hr 26.891 28 N N
NC310 10yr-24hr 19.536 24 N NC310 10yr-24hr 19.536 24 N N NC310 10yr-24hr 19.536 24 N N
NC320 10yr-24hr 21.298 25 N NC320 10yr-24hr 21.298 25 N N NC320 10yr-24hr 21.298 25 N N
NC330 10yr-24hr 21.932 26 N NC330 10yr-24hr 21.932 26 N N NC330 10yr-24hr 21.932 26 N N
NC340 10yr-24hr 23.874 25 N NC340 10yr-24hr 23.874 25 N N NC340 10yr-24hr 23.874 25 N N
NC350 10yr-24hr 24.279 27 N NC350 10yr-24hr 24.279 27 N N NC350 10yr-24hr 24.279 27 N N
NC360 10yr-24hr 25.73 27 N NC360 10yr-24hr 25.73 27 N N NC360 10yr-24hr 25.73 27 N N
NC370 10yr-24hr 26.423 28 N NC370 10yr-24hr 26.423 28 N N NC370 10yr-24hr 26.423 28 N N
NC380 10yr-24hr 27.115 27 Y 0.115 NC380 10yr-24hr 27.115 27 Y N NC380 10yr-24hr 27.115 27 Y N
NC390 10yr-24hr 27.263 27 Y 0.263 NC390 10yr-24hr 27.263 27 Y N NC390 10yr-24hr 27.263 27 Y N
NC400 10yr-24hr 27.415 27 Y 0.415 NC400 10yr-24hr 27.415 27 Y N NC400 10yr-24hr 27.415 27 Y N
NC410 10yr-24hr 27.913 27 Y 0.913 NC410 10yr-24hr 27.913 27 Y N NC410 10yr-24hr 27.913 27 Y N
NC420 10yr-24hr 28.193 27 Y 1.193 NC420 10yr-24hr 28.193 27 Y N NC420 10yr-24hr 28.193 27 Y N
NC430 10yr-24hr 28.235 27 Y 1.235 NC430 10yr-24hr 28.235 27 Y N NC430 10yr-24hr 28.235 27 Y N
NC440 10yr-24hr 28.432 28 Y 0.432 NC440 10yr-24hr 28.432 28 Y N NC440 10yr-24hr 28.432 28 Y N
NC450 10yr-24hr 28.436 29 N NC450 10yr-24hr 28.436 29 N N NC450 10yr-24hr 28.436 29 N N
NC460 10yr-24hr 28.654 30 N NC460 10yr-24hr 28.654 30 N N NC460 10yr-24hr 28.654 30 N N
NC470 10yr-24hr 27.318 28 N NC470 10yr-24hr 27.318 28 N N NC470 10yr-24hr 27.318 28 N N
NC480 10yr-24hr 27.941 29 N NC480 10yr-24hr 27.941 29 N N NC480 10yr-24hr 27.941 29 N N
NC490 10yr-24hr 27.967 28 N NC490 10yr-24hr 27.967 28 N N NC490 10yr-24hr 27.967 28 N N
NC500 10yr-24hr 27.98 28 N NC500 10yr-24hr 27.98 28 N N NC500 10yr-24hr 27.98 28 N N
NC510 10yr-24hr 27.828 28 N NC510 10yr-24hr 27.828 28 N N NC510 10yr-24hr 27.828 28 N N
NEW/ADDED GRANT CONDITIONS NODES NEW/ADDED GRANT CONDITIONS NODES
Pond 1 10yr-24hr 10 15.9 N N/A N/A Pond 1 10yr-24hr 10 15.9 N N/A N/A
Pond 2 10yr-24hr 10 16 N N/A N/A Pond 2 10yr-24hr 10 16 N N/A N/A
Discharge 10yr-24hr 13.8 15 N N/A N/A Discharge 1 10yr-24hr 13.8 15 N N/A N/A
GW1 10yr-24hr 10 11 N N/A N/A GW1 10yr-24hr 10 11 N N/A N/A
GW2 10yr-24hr 10 13 N N/A N/A GW2 10yr-24hr 10 13 N N/A N/A
NBO56 10yr-24hr 23.24 30.22 N N/A N/A NBO56 10yr-24hr 23.549 28.72 N N/A N/A
NBO57 10yr-24hr 23.604 29.72 N N/A N/A NB057 10yr-24hr 23.74 27.97 N N/A N/A
NEW/ADDED PROPOSED CONDITIONS NODES
NB010B 10yr-24hr 18.26 28.69 N N/A N/A
NBO56B 10yr-24hr 22.549 28.22 N N/A N/A
NB056C 10yr-24hr 22.252 30.22 N N/A N/A
NBO56D 10yr-24hr 19.902 28.22 N N/A N/A




N-BND-BAY 50yr-24hr 0.9 8 N N-BND-BAY 50yr-24hr 0.9 8 N N N-BND-BAY 50yr-24hr 0.9 8 N N
N-BND-BELL 50yr-24hr 0 5 N N-BND-BELL 50yr-24hr 0 5 N N N-BND-BELL 50yr-24hr 0 5 N N
N-BND-CHICO 50yr-24hr 0 5 N N-BND-CHICO 50yr-24hr 0 5 N N N-BND-CHICO 50yr-24hr 0 5 N N
N-BNY-STAR 50yr-24hr 0 5 N N-BNY-STAR 50yr-24hr 0 5 N N N-BNY-STAR 50yr-24hr 0 5 N N
N-GRND 50yr-24hr 0 0 N N-GRND 50yr-24hr 0 0 N N N-GRND 50yr-24hr 0 0 N N
NA003 50yr-24hr 6.537 10 N NA003 50yr-24hr 6.537 10 N N NA003 50yr-24hr 6.737 10 N Y 0.2 N
NA006 50yr-24hr 8.957 10 N NA006 50yr-24hr 8.957 10 N N NA006 50yr-24hr 8.957 10 N N
NA010 50yr-24hr 4.294 8 N NA010 50yr-24hr 4.511 8 N Y 0.217 N NA010 50yr-24hr 4.457 8 N Y 0.163 N
NA020 50yr-24hr 5.437 7 N NA020 50yr-24hr 5.882 7 N Y 0.445 N NA020 50yr-24hr 5.783 7 N Y 0.346 N
NA021 50yr-24hr 18.104 22.13 N NA021 50yr-24hr 18.104 22.13 N N NA021 50yr-24hr 18.104 22.13 N N
NA022 50yr-24hr 18.128 21.21 N NA022 50yr-24hr 18.128 21.21 N N NA022 50yr-24hr 18.128 21.21 N N
NA023 50yr-24hr 18.411 21.41 N NA023 50yr-24hr 18.411 21.41 N N NA023 50yr-24hr 18.411 21.41 N N
NA024 50yr-24hr 20.275 21 N NA024 50yr-24hr 20.275 21 N N NA024 50yr-24hr 20.275 21 N N
NA025 50yr-24hr 5.638 7 N NA025 50yr-24hr 6.071 7 N Y 0.433 N NA025 50yr-24hr 5.968 7 N Y 0.33 N
NA026 50yr-24hr 5.859 7 N NA026 50yr-24hr 6.289 7 N Y 0.43 N NA026 50yr-24hr 6.188 7 N Y 0.329 N
NA028 50yr-24hr 5.935 7 N NA028 50yr-24hr 6.358 7 N Y 0.423 N NA028 50yr-24hr 6.258 7 N Y 0.323 N
NA030 50yr-24hr 5.977 8 N NA030 50yr-24hr 6.393 8 N Y 0.416 N NA030 50yr-24hr 6.295 8 N Y 0.318 N
NA040 50yr-24hr 7.162 11.5 N NA040 50yr-24hr 7.549 11.5 N Y 0.387 N NA040 50yr-24hr 7.456 11.5 N Y 0.294 N
NAO50 50yr-24hr 10.105 11 N NAO50 50yr-24hr 10.508 11 N Y 0.403 N NA050 50yr-24hr 10.406 11 N Y 0.301 N
NA060 50yr-24hr 10.846 9 Y 1.846 NA060 50yr-24hr 11.117 9 Y Y 0.271 N NA060 50yr-24hr 11.053 9 Y Y 0.207 N
NA070 50yr-24hr 12.441 11 Y 1.441 NA070 50yr-24hr 12.528 11 Y Y 0.087 N NA070 50yr-24hr 12.523 11 Y Y 0.082 N
NA080 50yr-24hr 12.765 11 Y 1.765 NA080 50yr-24hr 12.872 11 Y Y 0.107 N NA080 50yr-24hr 12.859 11 Y Y 0.094 N
NA0SO 50yr-24hr 13.131 15 N NA0SO 50yr-24hr 13.249 15 N Y 0.118 N NA0S0 50yr-24hr 13.23 15 N Y 0.099 N
NA100 50yr-24hr 13.293 16 N NA100 50yr-24hr 13.409 16 N Y 0.116 N NA100 50yr-24hr 13.39 16 N Y 0.097 N
NA110 50yr-24hr 14.419 20 N NA110 50yr-24hr 14.458 20 N Y 0.039 N NA110 50yr-24hr 14.445 20 N Y 0.026 N
NA120 50yr-24hr 15.13 21 N NA120 50yr-24hr 15.231 21 N Y 0.101 N NA120 50yr-24hr 15.211 21 N Y 0.081 N
NA130 50yr-24hr 15.262 16 N NA130 50yr-24hr 15.37 16 N Y 0.108 N NA130 50yr-24hr 15.35 16 N Y 0.088 N
NA140 50yr-24hr 15.59 16 N NA140 50yr-24hr 15.643 16 N Y 0.053 N NA140 50yr-24hr 15.632 16 N Y 0.042 N
NA150 50yr-24hr 17.18 16.5 Y 0.68 NA150 50yr-24hr 17.179 16.5 Y N NA150 50yr-24hr 17.18 16.5 Y N
NA160 50yr-24hr 17.413 16.5 Y 0.913 NA160 50yr-24hr 17.412 16.5 Y N NA160 50yr-24hr 17.413 16.5 Y N
NA170 50yr-24hr 19.01 22 N NA170 50yr-24hr 19.01 22 N N NA170 50yr-24hr 19.01 22 N N
NA180 50yr-24hr 19.019 23 N NA180 50yr-24hr 19.02 23 N Y 0.001 N NA180 50yr-24hr 19.019 23 N N
NA190 50yr-24hr 19.677 23 N NA190 50yr-24hr 19.666 23 N N NA190 50yr-24hr 19.687 23 N Y 0.01 N
NA200 50yr-24hr 20.328 22 N NA200 50yr-24hr 20.32 22 N N NA200 50yr-24hr 20.334 22 N Y 0.006 N
NA210 50yr-24hr 20.606 22 N NA210 50yr-24hr 20.6 22 N N NA210 50yr-24hr 20.611 22 N Y 0.005 N
NA220 50yr-24hr 20.757 24 N NA220 50yr-24hr 20.751 24 N N NA220 50yr-24hr 20.762 24 N Y 0.005 N
NA230 50yr-24hr 20.894 27 N NA230 50yr-24hr 20.888 27 N N NA230 50yr-24hr 20.898 27 N Y 0.004 N
NA240 50yr-24hr 24.143 27 N NA240 50yr-24hr 24.143 27 N N NA240 50yr-24hr 24.143 27 N N
NA250 50yr-24hr 24.771 27 N NA250 50yr-24hr 24.771 27 N N NA250 50yr-24hr 24.771 27 N N
NA260 50yr-24hr 10.504 11 N NA260 50yr-24hr 10.504 11 N N NA260 50yr-24hr 10.504 11 N N
NA265 50yr-24hr 10.098 12.62 N NA265 50yr-24hr 10.502 12.62 N Y 0.404 N NA265 50yr-24hr 10.395 12.62 N Y 0.297 N
NA270 50yr-24hr 9.697 12 N NA270 50yr-24hr 10.453 12 N Y 0.756 N NA270 50yr-24hr 10.332 12 N Y 0.635 N
NA280 50yr-24hr 18.839 22 N NA280 50yr-24hr 18.839 22 N N NA280 50yr-24hr 18.839 22 N N
NA290 50yr-24hr 20.705 22 N NA290 50yr-24hr 20.705 22 N N NA290 50yr-24hr 20.705 22 N N
NA300 50yr-24hr 20.762 22 N NA300 50yr-24hr 20.762 22 N N NA300 50yr-24hr 20.762 22 N N
NA310 50yr-24hr 20.793 22 N NA310 50yr-24hr 20.793 22 N N NA310 50yr-24hr 20.793 22 N N
NA320 50yr-24hr 28.753 29 N NA320 50yr-24hr 28.753 29 N N NA320 50yr-24hr 28.753 29 N N
NA330 50yr-24hr 28.771 28 Y 0.771 NA330 50yr-24hr 28.771 28 Y N NA330 50yr-24hr 28.771 28 Y N
NA340 50yr-24hr 10.35 14 N NA340 50yr-24hr 10.747 14 N Y 0.397 N NA340 50yr-24hr 10.642 14 N Y 0.292 N
NA350 50yr-24hr 15.531 22 N NA350 50yr-24hr 15.531 22 N N NA350 50yr-24hr 15.531 22 N N
NA360 50yr-24hr 22.187 26 N NA360 50yr-24hr 22.187 26 N N NA360 50yr-24hr 22.187 26 N N
NA370 50yr-24hr 22.784 27.5 N NA370 50yr-24hr 22.784 27.5 N N NA370 50yr-24hr 22.784 27.5 N N
NA380 50yr-24hr 10.136 12 N NA380 50yr-24hr 10.549 12 N Y 0.413 N NA380 50yr-24hr 10.446 12 N Y 0.31 N
NA390 50yr-24hr 13.691 23 N NA390 50yr-24hr 13.691 23 N N NA390 50yr-24hr 13.691 23 N N
NA400 50yr-24hr 20.553 27.5 N NA400 50yr-24hr 20.553 27.5 N N NA400 50yr-24hr 20.553 27.5 N N
NA410 50yr-24hr 21.426 28 N NA410 50yr-24hr 21.426 28 N N NA410 50yr-24hr 21.426 28 N N
NA420 50yr-24hr 22277 28 N NA420 50yr-24hr 22277 28 N N NA420 50yr-24hr 22277 28 N N
NA430 50yr-24hr 16.467 21 N NA430 50yr-24hr 16.467 21 N N NA430 50yr-24hr 16.467 21 N N
NA440 50yr-24hr 21.634 27 N NA440 50yr-24hr 21.634 27 N N NA440 50yr-24hr 21.634 27 N N
NA450 50yr-24hr 22.189 27 N NA450 50yr-24hr 22.189 27 N N NA450 50yr-24hr 22.189 27 N N
NA460 50yr-24hr 22.494 28 N NA460 50yr-24hr 22.493 28 N N NA460 50yr-24hr 22.493 28 N N
NA470 50yr-24hr 22.906 27 N NA470 50yr-24hr 22.906 27 N N NA470 50yr-24hr 22.906 27 N N
NA480 50yr-24hr 23.245 27.5 N NA480 50yr-24hr 23.245 27.5 N N NA480 50yr-24hr 23.245 27.5 N N
NA490 50yr-24hr 23.431 28 N NA490 50yr-24hr 23.431 28 N N NA490 50yr-24hr 23.431 28 N N
NAS500 50yr-24hr 11.664 15 N NAS500 50yr-24hr 11.664 15 N N NA500 50yr-24hr 11.664 15 N N
NA510 50yr-24hr 13.618 16 N NA510 50yr-24hr 13.618 16 N N NA510 50yr-24hr 13.618 16 N N
NA520 50yr-24hr 14.937 17 N NA520 50yr-24hr 14.937 17 N N NA520 50yr-24hr 14.937 17 N N
NA530 50yr-24hr 16.807 215 N NA530 50yr-24hr 16.807 215 N N NA530 50yr-24hr 16.807 215 N N
NA540 50yr-24hr 19.18 28 N NA540 50yr-24hr 19.18 28 N N NA540 50yr-24hr 19.18 28 N N
NA550 50yr-24hr 19.779 29 N NA550 50yr-24hr 19.779 29 N N NA550 50yr-24hr 19.779 29 N N
NA560 50yr-24hr 20.035 28.5 N NA560 50yr-24hr 20.035 28.5 N N NA560 50yr-24hr 20.035 28.5 N N
NA570 50yr-24hr 21.018 29 N NA570 50yr-24hr 21.018 29 N N NA570 50yr-24hr 21.018 29 N N
NA580 50yr-24hr 21.458 26 N NA580 50yr-24hr 21.458 26 N N NA580 50yr-24hr 21.458 26 N N
NA590 50yr-24hr 22.064 26.6 N NA590 50yr-24hr 22.064 26.6 N N NA590 50yr-24hr 22.064 26.6 N N
NA600 50yr-24hr 22.289 25.5 N NA600 50yr-24hr 22.289 25.5 N N NA600 50yr-24hr 22.289 25.5 N N
NA610 50yr-24hr 17.806 22 N NA610 50yr-24hr 17.806 22 N N NA610 50yr-24hr 17.806 22 N N
NA620 50yr-24hr 17.806 21 N NA620 50yr-24hr 17.806 21 N N NA620 50yr-24hr 17.806 21 N N
NA630 50yr-24hr 20.838 30 N NA630 50yr-24hr 20.838 30 N N NA630 50yr-24hr 20.838 30 N N
NA640 50yr-24hr 21.21 29.75 N NA640 50yr-24hr 21.21 29.75 N N NA640 50yr-24hr 21.21 29.75 N N
NA650 50yr-24hr 21.429 30 N NA650 50yr-24hr 21.429 30 N N NA650 50yr-24hr 21.429 30 N N
NA660 50yr-24hr 22.002 28.5 N NA660 50yr-24hr 22.002 28.5 N N NA660 50yr-24hr 22.002 28.5 N N
NA670 50yr-24hr 17.016 23 N NA670 50yr-24hr 17.016 23 N N NA670 50yr-24hr 17.016 23 N N
NA690 50yr-24hr 17.078 20 N NA690 50yr-24hr 17.078 20 N N NA690 50yr-24hr 17.078 20 N N
NA700 50yr-24hr 17.078 20 N NA700 50yr-24hr 17.078 20 N N NA700 50yr-24hr 17.078 20 N N
NA710 50yr-24hr 12.841 22 N NA710 50yr-24hr 12.836 22 N N NA710 50yr-24hr 12.817 22 N N




NA720 50yr-24hr 12.899 20 N NA720 50yr-24hr 12.826 20 N N NA720 50yr-24hr 12.8 20 N N
NA730 50yr-24hr 12.816 22.61 N NA730 50yr-24hr 12.857 22.61 N Y 0.041 N NA730 50yr-24hr 12.901 22.61 N Y 0.085
NA740 50yr-24hr 12.852 19.68 N NA740 50yr-24hr 12.84 19.68 N N NA740 50yr-24hr 12.834 19.68 N N
NA750 50yr-24hr 12.848 22 N NA750 50yr-24hr 12.841 22 N N NA750 50yr-24hr 12.841 22 N N
NA760 50yr-24hr 16.732 22 N NA760 50yr-24hr 16.732 22 N N NA760 50yr-24hr 16.732 22 N N
NA770 50yr-24hr 18.338 26.75 N NA770 50yr-24hr 18.338 26.75 N N NA770 50yr-24hr 18.338 26.75 N N
NA780 50yr-24hr 18.665 27.5 N NA780 50yr-24hr 18.665 27.5 N N NA780 50yr-24hr 18.665 27.5 N N
NA790 50yr-24hr 18.954 27.5 N NA790 50yr-24hr 18.954 27.5 N N NA790 50yr-24hr 18.954 27.5 N N
NA800 50yr-24hr 20.053 28.75 N NA800 50yr-24hr 20.053 28.75 N N NA800 50yr-24hr 20.053 28.75 N N
NB010 50yr-24hr 21.488 26.36 N NB010 50yr-24hr 21.221 26.36 N N NB010 50yr-24hr 20.62 26.36 N N
NB020 50yr-24hr 23.162 28.81 N NB020 50yr-24hr 22.537 28.81 N N NB020 50yr-24hr 22.693 28.81 N N
NB030 50yr-24hr 24.386 26.75 N NB030 50yr-24hr 24.218 26.75 N N NBO030 50yr-24hr 24.386 26.75 N N
NBO040 50yr-24hr 25.269 27.59 N NB040 50yr-24hr 25.278 27.59 N Y 0.009 N NB040 50yr-24hr 25.269 27.59 N N
NB050 50yr-24hr 27.707 29.72 N NB050 50yr-24hr 27.707 29.72 N N NBO50 50yr-24hr 27.707 29.72 N N
NBO55 50yr-24hr 24.002 26.27 N NBO55 50yr-24hr 23.185 26.27 N N NBO55 50yr-24hr 24.047 26.27 N Y 0.045
NBO60 50yr-24hr 24.351 27.57 N NB0O60 50yr-24hr 23.247 27.57 N N NBO60 50yr-24hr 24.133 27.57 N N
NBO63 50yr-24hr 24.51 28.22 N NBO63 50yr-24hr 23.297 28.22 N N NBO63 50yr-24hr 24.173 28.22 N N
NBO65 50yr-24hr 24.609 28.22 N NBO65 50yr-24hr 23.367 28.22 N N NBO65 50yr-24hr 24.208 28.22 N N
NBO70 50yr-24hr 25.237 30.49 N NBO70 50yr-24hr 23.683 30.49 N N NBO70 50yr-24hr 24.437 30.49 N N
NB08O 50yr-24hr 25.805 29.51 N NB08O 50yr-24hr 23.974 29.51 N N NBO080 50yr-24hr 24.641 29.51 N N
NB090 50yr-24hr 26.6 28.85 N NB090 50yr-24hr 24.421 28.85 N N NB090 50yr-24hr 24.966 28.85 N N
NB095 50yr-24hr 26.823 27 N NB095 50yr-24hr 24.542 27 N N NBO095 50yr-24hr 25.061 27.22 N N
NB100 50yr-24hr 27.471 27 Y 0.471 NB100 50yr-24hr 24.696 27 N N NB100 50yr-24hr 25.16 27.22 N N
NB110 50yr-24hr 27.474 27 Y 0.474 NB110 50yr-24hr 24.718 27 N N NB110 50yr-24hr 25.175 27 N N
NB120 50yr-24hr 27.475 27 Y 0.475 NB120 50yr-24hr 24.73 27 N N NB120 50yr-24hr 25.184 27 N N
NB130 50yr-24hr 27.477 26 Y 1.477 NB130 50yr-24hr 24.744 26 N N NB130 50yr-24hr 25.193 26 N N
NB140 50yr-24hr 27.484 25 Y 2.484 NB140 50yr-24hr 24.764 25 N N NB140 50yr-24hr 25.211 25 Y N
NB150 50yr-24hr 27.474 28 N NB150 50yr-24hr 24.729 28 N N NB150 50yr-24hr 25.196 28 N N
NB160 50yr-24hr 27.484 26.5 Y 0.984 NB160 50yr-24hr 26.486 26.5 N N NB160 50yr-24hr 26.486 26.5 N N
NB170 50yr-24hr 27.605 27 Y 0.605 NB170 50yr-24hr 25.095 27 N N NB170 50yr-24hr 25.544 27 N N
NB180 50yr-24hr 27.843 27.11 Y 0.733 NB180 50yr-24hr 25.666 27.11 N N NB180 50yr-24hr 25.949 27.11 N N
NB181 50yr-24hr 30.007 31 N NB181 50yr-24hr 30.007 31 N N NB181 50yr-24hr 30.007 31 N N
NB182 50yr-24hr 30.241 30 Y 0.241 NB182 50yr-24hr 30.241 30 Y N NB182 50yr-24hr 30.241 30 Y N
NB183 50yr-24hr 30.247 30 Y 0.247 NB183 50yr-24hr 30.247 30 Y N NB183 50yr-24hr 30.247 30 Y N
NB190 50yr-24hr 27.481 28 N NB190 50yr-24hr 24.791 28 N N NB190 50yr-24hr 25.23 28 N N
NB200 50yr-24hr 28.037 27.64 Y 0.397 NB200 50yr-24hr 26.177 27.64 N N NB200 50yr-24hr 26.178 27.64 N N
NB210 50yr-24hr 29.456 29 Y 0.456 NB210 50yr-24hr 28.691 29 N N NB210 50yr-24hr 28.683 29 N N
NB220 50yr-24hr 30.951 29 Y 1.951 NB220 50yr-24hr 30.703 29 Y N NB220 50yr-24hr 30.701 29 Y N
NB230 50yr-24hr 31.665 30.5 Y 1.165 NB230 50yr-24hr 31.508 30.5 Y N NB230 50yr-24hr 31.506 30.5 Y N
NB240 50yr-24hr 32.419 318 Y 0.619 NB240 50yr-24hr 32.369 31.8 Y N NB240 50yr-24hr 32.37 31.8 Y N
NB250 50yr-24hr 32.456 35 N NB250 50yr-24hr 32.456 35 N N NB250 50yr-24hr 32.456 35 N N
NB260 50yr-24hr 42.558 42.5 Y 0.058 NB260 50yr-24hr 42.558 42.5 Y N NB260 50yr-24hr 42.558 42.5 Y N
NB270 50yr-24hr 27.486 27.5 N NB270 50yr-24hr 24.824 27.5 N N NB270 50yr-24hr 25.259 27.5 N N
NB280 50yr-24hr 27.489 26.81 Y 0.679 NB280 50yr-24hr 24.946 26.81 N N NB280 50yr-24hr 25.337 26.81 N N
NB290 50yr-24hr 27.556 25.69 Y 1.866 NB290 50yr-24hr 25.215 25.69 N N NB290 50yr-24hr 25.643 25.69 N N
NB295 50yr-24hr 27.604 25.76 Y 1.844 NB295 50yr-24hr 25.451 25.76 N N NB295 50yr-24hr 25.856 25.76 Y N
NB300 50yr-24hr 27.684 26.04 Y 1.644 NB300 50yr-24hr 25.643 26.04 N N NB300 50yr-24hr 26.054 26.04 Y N
NB305 50yr-24hr 27.785 28.2 N NB305 50yr-24hr 25.819 28.2 N N NB305 50yr-24hr 26.226 28.2 N N
NB310 50yr-24hr 27.982 29 N NB310 50yr-24hr 26.074 29 N N NB310 50yr-24hr 26.429 29 N N
NB313 50yr-24hr 28.259 315 N NB313 50yr-24hr 27.04 315 N N NB313 50yr-24hr 27.04 315 N N
NB316 50yr-24hr 29.303 315 N NB316 50yr-24hr 29.303 315 N N NB316 50yr-24hr 29.303 315 N N
NB319 50yr-24hr 29.869 32.9 N NB319 50yr-24hr 29.869 32.9 N N NB319 50yr-24hr 29.869 32.9 N N
NB320 50yr-24hr 31.028 34.25 N NB320 50yr-24hr 31.028 34.25 N N NB320 50yr-24hr 31.028 34.25 N N
NB325 50yr-24hr 31.14 34.8 N NB325 50yr-24hr 31.14 34.8 N N NB325 50yr-24hr 31.14 34.8 N N
NB328 50yr-24hr 31.267 33.1 N NB328 50yr-24hr 31.267 33.1 N N NB328 50yr-24hr 31.267 33.1 N N
NB330 50yr-24hr 31.459 31.6 N NB330 50yr-24hr 31.459 31.6 N N NB330 50yr-24hr 31.459 31.6 N N
NB340 50yr-24hr 31.522 36.4 N NB340 50yr-24hr 31.526 36.4 N Y 0.004 N NB340 50yr-24hr 31.522 36.4 N N
NB350 50yr-24hr 31.593 35 N NB350 50yr-24hr 31.596 35 N Y 0.003 N NB350 50yr-24hr 31.593 35 N N
NB351 50yr-24hr 33.042 35 N NB351 50yr-24hr 33.043 35 N Y 0.001 N NB351 50yr-24hr 33.042 35 N N
NB352 50yr-24hr 33.1 35 N NB352 50yr-24hr 33.101 35 N Y 0.001 N NB352 50yr-24hr 33.1 35 N N
NB352A 50yr-24hr 33.07 34 N NB352A 50yr-24hr 33.071 34 N Y 0.001 N NB352A 50yr-24hr 33.07 34 N N
NB353 50yr-24hr 33.494 38.71 N NB353 50yr-24hr 33.494 38.71 N N NB353 50yr-24hr 33.494 38.71 N N
NB353A 50yr-24hr 33.118 37.25 N NB353A 50yr-24hr 33.123 37.25 N Y 0.005 N NB353A 50yr-24hr 33.118 37.25 N N
NB354 50yr-24hr 33.501 37 N NB354 50yr-24hr 33.494 37 N N NB354 50yr-24hr 33.501 37 N N
NB354A 50yr-24hr 33.489 36 N NB354A 50yr-24hr 33.496 36 N Y 0.007 N NB354A 50yr-24hr 33.489 36 N N
NB355 50yr-24hr 41.416 43.24 N NB355 50yr-24hr 41.416 43.24 N N NB355 50yr-24hr 41.416 43.24 N N
NB355A 50yr-24hr 35.613 39.7 N NB355A 50yr-24hr 35.614 39.7 N Y 0.001 N NB355A 50yr-24hr 35.613 39.7 N N
NB356 50yr-24hr 41.42 43 N NB356 50yr-24hr 41.42 43 N N NB356 50yr-24hr 41.42 43 N N
NB356A 50yr-24hr 41421 43.5 N NB356A 50yr-24hr 41.419 43.5 N N NB356A 50yr-24hr 41421 43.5 N N
NB357 50yr-24hr 44.408 47.54 N NB357 50yr-24hr 44.408 47.54 N N NB357 50yr-24hr 44.408 47.54 N N
NB357A 50yr-24hr 44.032 47.9 N NB357A 50yr-24hr 44.032 47.9 N N NB357A 50yr-24hr 44.032 47.9 N N
NB357B 50yr-24hr 43.367 45.95 N NB357B 50yr-24hr 43.367 45.95 N N NB357B 50yr-24hr 43.367 45.95 N N
NB360 50yr-24hr 46.136 48 N NB360 50yr-24hr 46.136 48 N N NB360 50yr-24hr 46.136 48 N N
NB370 50yr-24hr 47.787 48 N NB370 50yr-24hr 47.787 48 N N NB370 50yr-24hr 47.787 48 N N
NB380 50yr-24hr 48.599 48 Y 0.599 NB380 50yr-24hr 48.599 48 Y N NB380 50yr-24hr 48.599 48 Y N
NB400 50yr-24hr 27.939 27 Y 0.939 NB400 50yr-24hr 26.43 27 N N NB400 50yr-24hr 26.529 27 N N
NB410 50yr-24hr 28.237 26.98 Y 1.257 NB410 50yr-24hr 27.422 26.98 Y N NB410 50yr-24hr 27.405 26.98 Y N
NB420 50yr-24hr 28.203 26.5 Y 1.703 NB420 50yr-24hr 26.131 26.5 N N NB420 50yr-24hr 26.442 26.5 N N
NB430 50yr-24hr 28.827 26.51 Y 2317 NB430 50yr-24hr 27.651 26.51 Y N NB430 50yr-24hr 27.775 26.51 Y N
NB440 50yr-24hr 28.829 26 Y 2.829 NB440 50yr-24hr 27.656 26 Y N NB440 50yr-24hr 27.779 26 Y N
NB450 50yr-24hr 28.829 29 N NB450 50yr-24hr 27.598 29 N N NB450 50yr-24hr 27.735 29 N N
NB460 50yr-24hr 33.959 41 N NB460 50yr-24hr 34.14 41 N Y 0.181 N NB460 50yr-24hr 34.141 41 N Y 0.182
NB470 50yr-24hr 36.244 38 N NB470 50yr-24hr 36.244 38 N N NB470 50yr-24hr 36.244 38 N N
NB480 50yr-24hr 36.263 36 Y 0.263 NB480 50yr-24hr 36.299 36 Y Y 0.036 N NB480 50yr-24hr 36.297 36 Y Y 0.034
NB490 50yr-24hr 38.706 37.5 Y 1.206 NB490 50yr-24hr 38.584 37.5 Y N NB490 50yr-24hr 38.588 37.5 Y N




24HR

NB500 50yr-24hr 38.831 38 Y 0.831 NB500 50yr-24hr 38.752 38 Y N NB500 50yr-24hr 38.756 38 Y N
NB510 50yr-24hr 38.885 38 Y 0.885 NB510 50yr-24hr 38.816 38 Y N NB510 50yr-24hr 38.82 38 Y N
NB520 50yr-24hr 40.536 375 Y 3.036 NB520 50yr-24hr 40.52 375 Y N NB520 50yr-24hr 40.521 375 Y N
NB530 50yr-24hr 45.948 47.5 N NB530 50yr-24hr 45.948 47.5 N N NB530 50yr-24hr 45.948 47.5 N N
NB540 50yr-24hr 48.525 48 Y 0.525 NB540 50yr-24hr 48.525 48 Y N NB540 50yr-24hr 48.525 48 Y N
NB550 50yr-24hr 50.574 50.5 Y 0.074 NB550 50yr-24hr 50.574 50.5 Y N NB550 50yr-24hr 50.574 50.5 Y N
NB560 50yr-24hr 50.039 50 Y 0.039 NB560 50yr-24hr 50.039 50 Y N NB560 50yr-24hr 50.039 50 Y N
NB570 50yr-24hr 50.614 51.5 N NB570 50yr-24hr 50.614 51.5 N N NB570 50yr-24hr 50.614 51.5 N N
NB580 50yr-24hr 50.356 54.5 N NB580 50yr-24hr 50.356 54.5 N N NB580 50yr-24hr 50.356 54.5 N N
NC010 50yr-24hr 24.36 26.5 N NC010 50yr-24hr 24.36 26.5 N N NC010 50yr-24hr 24.36 26.5 N N
NC020 50yr-24hr 24.46 27 N NC020 50yr-24hr 24.46 27 N N NC020 50yr-24hr 24.46 27 N N
NC030 50yr-24hr 25.725 32.2 N NC030 50yr-24hr 25.725 32.2 N N NC030 50yr-24hr 25.725 32.2 N N
NC040 50yr-24hr 25.931 27 N NC040 50yr-24hr 25.931 27 N N NC040 50yr-24hr 25.931 27 N N
NC050 50yr-24hr 19.864 21.5 N NC050 50yr-24hr 19.864 21.5 N N NC050 50yr-24hr 19.864 21.5 N N
NC060 50yr-24hr 25.977 29 N NC060 50yr-24hr 25.977 29 N N NC060 50yr-24hr 25.977 29 N N
NC070 50yr-24hr 26.809 30 N NC070 50yr-24hr 26.809 30 N N NC070 50yr-24hr 26.809 30 N N
NC080 50yr-24hr 27.067 28 N NC080 50yr-24hr 27.067 28 N N NC080 50yr-24hr 27.067 28 N N
NC090 50yr-24hr 27.197 28 N NC090 50yr-24hr 27.197 28 N N NC090 50yr-24hr 27.197 28 N N
NC100 50yr-24hr 27.205 28.5 N NC100 50yr-24hr 27.205 28.5 N N NC100 50yr-24hr 27.205 28.5 N N
NC110 50yr-24hr 27.513 29 N NC110 50yr-24hr 27.513 29 N N NC110 50yr-24hr 27.513 29 N N
NC120 50yr-24hr 28.322 28 Y 0.322 NC120 50yr-24hr 28.322 28 Y N NC120 50yr-24hr 28.322 28 Y N
NC130 50yr-24hr 28.68 29 N NC130 50yr-24hr 28.68 29 N N NC130 50yr-24hr 28.68 29 N N
NC140 50yr-24hr 28.663 30 N NC140 50yr-24hr 28.663 30 N N NC140 50yr-24hr 28.663 30 N N
NC150 50yr-24hr 28.472 30 N NC150 50yr-24hr 28.472 30 N N NC150 50yr-24hr 28.472 30 N N
NC160 50yr-24hr 28.01 28.5 N NC160 50yr-24hr 28.01 28.5 N N NC160 50yr-24hr 28.01 28.5 N N
NC161 50yr-24hr 29.516 29.5 Y 0.016 NC161 50yr-24hr 29.516 29.5 Y N NC161 50yr-24hr 29.516 29.5 Y N
NC162 50yr-24hr 29.44 29.5 N NC162 50yr-24hr 29.44 29.5 N N NC162 50yr-24hr 29.44 29.5 N N
NC170 50yr-24hr 27.517 27 Y 0.517 NC170 50yr-24hr 27.517 27 Y N NC170 50yr-24hr 27.517 27 Y N
NC180 50yr-24hr 17.485 20 N NC180 50yr-24hr 17.484 20 N N NC180 50yr-24hr 17.484 20 N N
NC190 50yr-24hr 17.61 21 N NC190 50yr-24hr 17.609 21 N N NC190 50yr-24hr 17.61 21 N N
NC200 50yr-24hr 18.874 24 N NC200 50yr-24hr 18.875 24 N Y 0.001 NC200 50yr-24hr 18.875 24 N Y 0.001 N
NC210 50yr-24hr 21.063 28 N NC210 50yr-24hr 21.063 28 N N NC210 50yr-24hr 21.063 28 N N
NC220 50yr-24hr 23.091 25 N NC220 50yr-24hr 23.091 25 N N NC220 50yr-24hr 23.091 25 N N
NC230 50yr-24hr 23.395 26 N NC230 50yr-24hr 23.395 26 N N NC230 50yr-24hr 23.395 26 N N
NC240 50yr-24hr 24.967 27 N NC240 50yr-24hr 24.967 27 N N NC240 50yr-24hr 24.967 27 N N
NC250 50yr-24hr 25.669 27 N NC250 50yr-24hr 25.669 27 N N NC250 50yr-24hr 25.669 27 N N
NC260 50yr-24hr 25.771 28 N NC260 50yr-24hr 25.771 28 N N NC260 50yr-24hr 25.771 28 N N
NC270 50yr-24hr 25.871 27 N NC270 50yr-24hr 25.871 27 N N NC270 50yr-24hr 25.871 27 N N
NC280 50yr-24hr 26.146 27 N NC280 50yr-24hr 26.146 27 N N NC280 50yr-24hr 26.146 27 N N
NC290 50yr-24hr 27.021 28 N NC290 50yr-24hr 27.021 28 N N NC290 50yr-24hr 27.021 28 N N
NC300 50yr-24hr 27.226 28 N NC300 50yr-24hr 27.226 28 N N NC300 50yr-24hr 27.226 28 N N
NC310 50yr-24hr 19.726 24 N NC310 50yr-24hr 19.726 24 N N NC310 50yr-24hr 19.726 24 N N
NC320 50yr-24hr 21.523 25 N NC320 50yr-24hr 21.523 25 N N NC320 50yr-24hr 21.523 25 N N
NC330 50yr-24hr 22.156 26 N NC330 50yr-24hr 22.156 26 N N NC330 50yr-24hr 22.156 26 N N
NC340 50yr-24hr 24.443 25 N NC340 50yr-24hr 24.443 25 N N NC340 50yr-24hr 24.443 25 N N
NC350 50yr-24hr 25.062 27 N NC350 50yr-24hr 25.062 27 N N NC350 50yr-24hr 25.062 27 N N
NC360 50yr-24hr 25.826 27 N NC360 50yr-24hr 25.783 27 N N NC360 50yr-24hr 25.825 27 N N
NC370 50yr-24hr 26.58 28 N NC370 50yr-24hr 26.513 28 N N NC370 50yr-24hr 26.58 28 N N
NC380 50yr-24hr 27.335 27 Y 0.335 NC380 50yr-24hr 27.249 27 Y N NC380 50yr-24hr 27.335 27 Y N
NC390 50yr-24hr 27.524 27 Y 0.524 NC390 50yr-24hr 27.447 27 Y N NC390 50yr-24hr 27.524 27 Y N
NC400 50yr-24hr 27.713 27 Y 0.713 NC400 50yr-24hr 27.647 27 Y N NC400 50yr-24hr 27.713 27 Y N
NC410 50yr-24hr 28.311 27 Y 1.311 NC410 50yr-24hr 28.284 27 Y N NC410 50yr-24hr 28.311 27 Y N
NC420 50yr-24hr 28.775 27 Y 1.775 NC420 50yr-24hr 28.775 27 Y N NC420 50yr-24hr 28.775 27 Y N
NC430 50yr-24hr 28.848 27 Y 1.848 NC430 50yr-24hr 28.848 27 Y N NC430 50yr-24hr 28.848 27 Y N
NC440 50yr-24hr 29.181 28 Y 1.181 NC440 50yr-24hr 29.181 28 Y N NC440 50yr-24hr 29.181 28 Y N
NC450 50yr-24hr 29.186 29 Y 0.186 NC450 50yr-24hr 29.186 29 Y N NC450 50yr-24hr 29.186 29 Y N
NC460 50yr-24hr 29.248 30 N NC460 50yr-24hr 29.248 30 N N NC460 50yr-24hr 29.248 30 N N
NC470 50yr-24hr 27.355 28 N NC470 50yr-24hr 27.355 28 N N NC470 50yr-24hr 27.355 28 N N
NC480 50yr-24hr 28.328 29 N NC480 50yr-24hr 28.301 29 N N NC480 50yr-24hr 28.328 29 N N
NC490 50yr-24hr 28.345 28 Y 0.345 NC490 50yr-24hr 28.32 28 Y N NC490 50yr-24hr 28.345 28 Y N
NC500 50yr-24hr 28.355 28 Y 0.355 NC500 50yr-24hr 28.332 28 Y N NC500 50yr-24hr 28.355 28 Y N
NC510 50yr-24hr 28.355 28 Y 0.355 NC510 50yr-24hr 28.332 28 Y N NC510 50yr-24hr 28.355 28 Y N
NEW/ADDED GRANT CONDITIONS NODES NEW/ADDED GRANT CONDITIONS NODES
Pond 1 50yr-24hr 10 15.9 N N/A N/A Pond 1 50yr-24hr 10 15.9 N N/A N/A
Pond 2 50yr-24hr 10 16 N N/A N/A Pond 2 50yr-24hr 10 16 N N/A N/A
Discharge 1 50yr-24hr 13.8 15 N N/A N/A Discharge 1 50yr-24hr 13.8 15 N N/A N/A
GW1 50yr-24hr 10 11 N N/A N/A GW1 50yr-24hr 10 11 N N/A N/A
GW2 50yr-24hr 10 13 N N/A N/A GW2 50yr-24hr 10 13 N N/A N/A
NBO56 50yr-24hr 23.999 30.22 N N/A N/A NB056 50yr-24hr 24.782 28.72 N N/A N/A
NBO57 50yr-24hr 244 29.72 N N/A N/A NBO57 50yr-24hr 24.975 27.97 N N/A N/A
NEW/ADDED PROPOSED CONDITIONS NODES
NB0O10B 50yr-24hr 19.392 28.69 N N/A N/A
NB056B 50yr-24hr 23.199 28.22 N N/A N/A
NBO56C 50yr-24hr 22.819 30.22 N N/A N/A
NBO56D 50yr-24hr 20.457 28.22 N N/A N/A
N-BND-BAY 100Y024H 0.9 8 N N-BND-BAY 100YR-24HR 0.9 8 N N N-BND-BAY 100YR-24HR 0.9 8 N N
N-BND-BELL 100Y024H 0 5 N N-BND-BELL 100YR-24HR 0 5 N N N-BND-BELL 100YR-24HR 0 5 N N
N-BND-CHICO 100Y024H 0 5 N N-BND-CHICO 100YR-24HR 0 5 N N N-BND-CHICO 100YR-24HR 0 5 N N
N-BNY-STAR 100Y024H 0 5 N N-BNY-STAR 100YR-24HR 0 5 N N N-BNY-STAR 100YR-24HR 0 5 N N
N-GRND 100Y024H 0 0 N N-GRND 100YR-24HR 0 0 N N N-GRND 100YR-24HR 0 0 N N
NA003 100Y024H 6.763 10 N NA003 100YR-24HR 6.763 10 N N NAO0O3 100YR-24HR 6.905 10 N Y 0.142 N
NA0O6 100Y024H 8.978 10 N NA006 100YR-24HR 8.978 10 N N NA006 100YR-24HR 8.978 10 N N
NA010 100Y024H 4.564 8 N NA010 100YR-24HR 4.796 8 N Y 0.232 NAO10 100YR-24HR 4.739 8 N Y 0.175 N
NA020 100Y024H 5.978 7 N NA020 100YR-24HR 6.429 7 N Y 0.451 NA020 100YR-24HR 6.317 7 N Y 0.339 N
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NA021 100Y024H 18.182 22.13 N NA021 100YR-24HR 18.182 22.13 N N NA021 100YR-24HR 18.182 22.13 N N
NA022 100Y024H 18.203 21.21 N NA022 100YR-24HR 18.203 21.21 N N NA022 100YR-24HR 18.203 21.21 N N
NA023 100Y024H 18.462 21.41 N NA023 100YR-24HR 18.462 21.41 N N NA023 100YR-24HR 18.462 21.41 N N
NA024 100Y024H 20.585 21 N NA024 100YR-24HR 20.585 21 N N NA024 100YR-24HR 20.585 21 N N
NA025 100Y024H 6.168 7 N NA025 100YR-24HR 6.61 7 N Y 0.442 N NA025 100YR-24HR 6.503 7 N Y 0.335 N
NA026 100Y024H 6.382 7 N NA026 100YR-24HR 6.822 7 N Y 0.44 N NA026 100YR-24HR 6.715 7 N Y 0.333 N
NA028 100Y024H 6.449 7 N NA028 100YR-24HR 6.881 7 N Y 0.432 N NA028 100YR-24HR 6.776 7 N Y 0.327 N
NA030 100Y024H 6.482 8 N NA030 100YR-24HR 6.908 8 N Y 0.426 N NA030 100YR-24HR 6.804 8 N Y 0.322 N
NA040 100Y024H 7.626 11.5 N NA040 100YR-24HR 8.038 11.5 N Y 0.412 N NA040 100YR-24HR 7.937 11.5 N Y 0.311 N
NA050 100Y024H 10.579 11 N NA050 100YR-24HR 11.077 11 Y Y 0.498 Y NA050 100YR-24HR 10.951 11 N Y 0.372 N
NA060 100Y024H 11.155 9 Y 2.155 NA060 100YR-24HR 11.482 9 Y Y 0.327 N NA060 100YR-24HR 11.396 9 Y Y 0.241 N
NA070 100Y024H 12.515 11 Y 1.515 NA070 100YR-24HR 12.541 11 Y Y 0.026 N NA070 100YR-24HR 12.536 11 Y Y 0.021 N
NA080 100Y024H 12.861 11 Y 1.861 NA080 100YR-24HR 12.929 11 Y Y 0.068 N NA08O 100YR-24HR 12.91 11 Y Y 0.049 N
NA090 100Y024H 13.241 15 N NA090 100YR-24HR 13.337 15 N Y 0.096 N NA090 100YR-24HR 13.312 15 N Y 0.071 N
NA100 100Y024H 13.402 16 N NA100 100YR-24HR 13.504 16 N Y 0.102 N NA100 100YR-24HR 13.477 16 N Y 0.075 N
NA110 100Y024H 14.448 20 N NA110 100YR-24HR 14.483 20 N Y 0.035 N NA110 100YR-24HR 14.472 20 N Y 0.024 N
NA120 100Y024H 15.216 21 N NA120 100YR-24HR 15.324 21 N Y 0.108 N NA120 100YR-24HR 15.297 21 N Y 0.081 N
NA130 100Y024H 15.351 16 N NA130 100YR-24HR 15.466 16 N Y 0.115 N NA130 100YR-24HR 15.437 16 N Y 0.086 N
NA140 100Y024H 15.679 16 N NA140 100YR-24HR 15.731 16 N Y 0.052 N NA140 100YR-24HR 15.717 16 N Y 0.038 N
NA150 100Y024H 17.235 16.5 Y 0.735 NA150 100YR-24HR 17.222 16.5 Y N NA150 100YR-24HR 17.222 16.5 Y N
NA160 100Y024H 17.467 16.5 Y 0.967 NA160 100YR-24HR 17.461 16.5 Y N NA160 100YR-24HR 17.461 16.5 Y N
NA170 100Y024H 19.433 22 N NA170 100YR-24HR 19.426 22 N N NA170 100YR-24HR 19.423 22 N N
NA180 100Y024H 19.44 23 N NA180 100YR-24HR 19.434 23 N N NA180 100YR-24HR 19.43 23 N N
NA190 100Y024H 21.186 23 N NA190 100YR-24HR 21.164 23 N N NA190 100YR-24HR 21.165 23 N N
NA200 100Y024H 21.588 22 N NA200 100YR-24HR 21.571 22 N N NA200 100YR-24HR 21.571 22 N N
NA210 100Y024H 21.784 22 N NA210 100YR-24HR 21.769 22 N N NA210 100YR-24HR 21.768 22 N N
NA220 100Y024H 21.893 24 N NA220 100YR-24HR 21.879 24 N N NA220 100YR-24HR 21.879 24 N N
NA230 100Y024H 22.002 27 N NA230 100YR-24HR 21.989 27 N N NA230 100YR-24HR 21.988 27 N N
NA240 100Y024H 24.163 27 N NA240 100YR-24HR 24.163 27 N N NA240 100YR-24HR 24.165 27 N Y 0.002 N
NA250 100Y024H 24.846 27 N NA250 100YR-24HR 24.846 27 N N NA250 100YR-24HR 24.846 27 N N
NA260 100Y024H 10.511 11 N NA260 100YR-24HR 10.511 11 N N NA260 100YR-24HR 10.511 11 N N
NA265 100Y024H 10.576 12.62 N NA265 100YR-24HR 11.072 12.62 N Y 0.496 N NA265 100YR-24HR 10.946 12.62 N Y 0.37 N
NA270 100Y024H 10.552 12 N NA270 100YR-24HR 11.041 12 N Y 0.489 N NA270 100YR-24HR 10.918 12 N Y 0.366 N
NA280 100Y024H 18.907 22 N NA280 100YR-24HR 18.907 22 N N NA280 100YR-24HR 18.907 22 N N
NA290 100Y024H 20.951 22 N NA290 100YR-24HR 20.951 22 N N NA290 100YR-24HR 20.951 22 N N
NA300 100Y024H 21.001 22 N NA300 100YR-24HR 21.001 22 N N NA300 100YR-24HR 21.001 22 N N
NA310 100Y024H 21.027 22 N NA310 100YR-24HR 21.027 22 N N NA310 100YR-24HR 21.027 22 N N
NA320 100Y024H 28.775 29 N NA320 100YR-24HR 28.775 29 N N NA320 100YR-24HR 28.775 29 N N
NA330 100Y024H 28.791 28 Y 0.791 NA330 100YR-24HR 28.791 28 Y N NA330 100YR-24HR 28.791 28 Y N
NA340 100Y024H 10.868 14 N NA340 100YR-24HR 11.365 14 N Y 0.497 N NA340 100YR-24HR 11.24 14 N Y 0.372 N
NA350 100Y024H 16.123 22 N NA350 100YR-24HR 16.123 22 N N NA350 100YR-24HR 16.117 22 N N
NA360 100Y024H 22.227 26 N NA360 100YR-24HR 22.227 26 N N NA360 100YR-24HR 22.227 26 N N
NA370 100Y024H 22.792 27.5 N NA370 100YR-24HR 22.792 27.5 N N NA370 100YR-24HR 22.792 27.5 N N
NA380 100Y024H 10.63 12 N NA380 100YR-24HR 11.128 12 N Y 0.498 N NA380 100YR-24HR 11.002 12 N Y 0.372 N
NA390 100Y024H 14.359 23 N NA390 100YR-24HR 14.423 23 N Y 0.064 N NA390 100YR-24HR 14.36 23 N Y 0.001 N
NA400 100Y024H 20.69 27.5 N NA400 100YR-24HR 20.69 27.5 N N NA400 100YR-24HR 20.69 27.5 N N
NA410 100Y024H 21.552 28 N NA410 100YR-24HR 21.552 28 N N NA410 100YR-24HR 21.552 28 N N
NA420 100Y024H 22371 28 N NA420 100YR-24HR 22371 28 N N NA420 100YR-24HR 22371 28 N N
NA430 100Y024H 16.511 21 N NA430 100YR-24HR 16.511 21 N N NA430 100YR-24HR 16.511 21 N N
NA440 100Y024H 22.08 27 N NA440 100YR-24HR 22.08 27 N N NA440 100YR-24HR 22.081 27 N Y 0.001 N
NA450 100Y024H 22.752 27 N NA450 100YR-24HR 22.754 27 N Y 0.002 N NA450 100YR-24HR 22.755 27 N Y 0.003 N
NA460 100Y024H 23.02 28 N NA460 100YR-24HR 23.022 28 N Y 0.002 N NA460 100YR-24HR 23.023 28 N Y 0.003 N
NA470 100Y024H 23.328 27 N NA470 100YR-24HR 23.33 27 N Y 0.002 N NA470 100YR-24HR 23.331 27 N Y 0.003 N
NA480 100Y024H 23.479 27.5 N NA480 100YR-24HR 23.481 27.5 N Y 0.002 N NA480 100YR-24HR 23.478 27.5 N N
NA490 100Y024H 23.659 28 N NA490 100YR-24HR 23.661 28 N Y 0.002 N NA490 100YR-24HR 23.658 28 N N
NA500 100Y024H 11.792 15 N NA500 100YR-24HR 11.792 15 N N NA500 100YR-24HR 11.792 15 N N
NA510 100Y024H 13.683 16 N NA510 100YR-24HR 13.683 16 N N NA510 100YR-24HR 13.683 16 N N
NA520 100Y024H 15.021 17 N NA520 100YR-24HR 15.021 17 N N NA520 100YR-24HR 15.021 17 N N
NAS530 100Y024H 16.974 21.5 N NAS530 100YR-24HR 16.974 215 N N NA530 100YR-24HR 16.974 215 N N
NA540 100Y024H 19.186 28 N NA540 100YR-24HR 19.186 28 N N NA540 100YR-24HR 19.186 28 N N
NAS550 100Y024H 19.929 29 N NAS550 100YR-24HR 19.929 29 N N NA550 100YR-24HR 19.929 29 N N
NA560 100Y024H 20.185 28.5 N NA560 100YR-24HR 20.185 28.5 N N NA560 100YR-24HR 20.185 28.5 N N
NA570 100Y024H 21.154 29 N NA570 100YR-24HR 21.154 29 N N NA570 100YR-24HR 21.154 29 N N
NA580 100Y024H 21.603 26 N NA580 100YR-24HR 21.603 26 N N NA580 100YR-24HR 21.603 26 N N
NA590 100Y024H 22.21 26.6 N NA590 100YR-24HR 22.21 26.6 N N NA590 100YR-24HR 22.21 26.6 N N
NA600 100Y024H 22.455 25.5 N NA600 100YR-24HR 22.455 25.5 N N NA600 100YR-24HR 22.455 25.5 N N
NA610 100Y024H 17.962 22 N NA610 100YR-24HR 17.962 22 N N NA610 100YR-24HR 17.962 22 N N
NA620 100Y024H 17.962 21 N NA620 100YR-24HR 17.962 21 N N NA620 100YR-24HR 17.962 21 N N
NA630 100Y024H 20.97 30 N NA630 100YR-24HR 20.97 30 N N NA630 100YR-24HR 20.97 30 N N
NA640 100Y024H 21.355 29.75 N NA640 100YR-24HR 21.355 29.75 N N NA640 100YR-24HR 21.355 29.75 N N
NA650 100Y024H 21.56 30 N NA650 100YR-24HR 21.559 30 N N NA650 100YR-24HR 21.56 30 N N
NA660 100Y024H 22.098 28.5 N NA660 100YR-24HR 22.096 28.5 N N NA660 100YR-24HR 22.097 28.5 N N
NA670 100Y024H 17.1 23 N NA670 100YR-24HR 17.1 23 N N NA670 100YR-24HR 17.1 23 N N
NA690 100Y024H 17.159 20 N NA690 100YR-24HR 17.159 20 N N NA690 100YR-24HR 17.159 20 N N
NA700 100Y024H 17.159 20 N NA700 100YR-24HR 17.159 20 N N NA700 100YR-24HR 17.159 20 N N
NA710 100Y024H 13.27 22 N NA710 100YR-24HR 13.264 22 N N NA710 100YR-24HR 13.265 22 N N
NA720 100Y024H 13.261 20 N NA720 100YR-24HR 13.256 20 N N NA720 100YR-24HR 13.228 20 N N
NA730 100Y024H 13.284 22.61 N NA730 100YR-24HR 13.28 22.61 N N NA730 100YR-24HR 13.324 22.61 N Y 0.04 N
NA740 100Y024H 13.274 19.68 N NA740 100YR-24HR 13.27 19.68 N N NA740 100YR-24HR 13.279 19.68 N Y 0.005 N
NA750 100Y024H 13.276 22 N NA750 100YR-24HR 13.273 22 N N NA750 100YR-24HR 13.287 22 N Y 0.011 N
NA760 100Y024H 16.821 22 N NA760 100YR-24HR 16.821 22 N N NA760 100YR-24HR 16.821 22 N N
NA770 100Y024H 18.717 26.75 N NA770 100YR-24HR 18.717 26.75 N N NA770 100YR-24HR 18.717 26.75 N N
NA780 100Y024H 19.101 27.5 N NA780 100YR-24HR 19.101 27.5 N N NA780 100YR-24HR 19.101 27.5 N N
NA790 100Y024H 19.367 27.5 N NA790 100YR-24HR 19.367 27.5 N N NA790 100YR-24HR 19.367 27.5 N N
NA800 100Y024H 20.323 28.75 N NA800 100YR-24HR 20.323 28.75 N N NA800 100YR-24HR 20.323 28.75 N N




100YR-24HR

100YR-24HR

NBO10 100Y024H 21.705 26.36 N NBO10 100YR-24HR 21.366 26.36 N N NB010 100YR-24HR 20.761 26.36 N N
NB020 100Y024H 23.385 28.81 N NB020 100YR-24HR 22.725 28.81 N N NB020 100YR-24HR 22.706 28.81 N N
NBO30 100Y024H 24.511 26.75 N NBO30 100YR-24HR 24.315 26.75 N N NBO030 100YR-24HR 24.511 26.75 N N
NB040 100Y024H 25.387 27.59 N NB040 100YR-24HR 25.386 27.59 N N NB040 100YR-24HR 25.387 27.59 N N
NBOS50 100Y024H 27.817 29.72 N NBO50 100YR-24HR 27.817 29.72 N N NBO50 100YR-24HR 27.817 29.72 N N
NBO55 100Y024H 24.155 26.27 N NBO55 100YR-24HR 23.28 26.27 N N NBO55 100YR-24HR 24.112 26.27 N N
NBO60 100Y024H 24.543 27.57 N NBO60 100YR-24HR 23.336 27.57 N N NBO60 100YR-24HR 24.212 27.57 N N
NB063 100Y024H 24.702 28.22 N NB063 100YR-24HR 23.383 28.22 N N NBO063 100YR-24HR 24.256 28.22 N N
NBO65 100Y024H 24.792 28.22 N NBO65 100YR-24HR 23.455 28.22 N N NBO65 100YR-24HR 24.292 28.22 N N
NBO70 100Y024H 25.415 30.49 N NBO70 100YR-24HR 23.81 30.49 N N NBO70 100YR-24HR 24.584 30.49 N N
NBO80 100Y024H 25.969 29.51 N NBO80 100YR-24HR 24.137 29.51 N N NBO80 100YR-24HR 24.831 29.51 N N
NB090 100Y024H 26.785 28.85 N NB090 100YR-24HR 24.614 28.85 N N NB090 100YR-24HR 25.186 28.85 N N
NB095 100Y024H 27.014 27 Y 0.014 NB095 100YR-24HR 24.741 27 N N NBO095 100YR-24HR 25.459 27.22 N N
NB100 100Y024H 27.646 27 Y 0.646 NB100 100YR-24HR 24.894 27 N N NB100 100YR-24HR 25.417 27.22 N N
NB110 100Y024H 27.648 27 Y 0.648 NB110 100YR-24HR 24.916 27 N N NB110 100YR-24HR 25431 27 N N
NB120 100Y024H 27.65 27 Y 0.65 NB120 100YR-24HR 24.929 27 N N NB120 100YR-24HR 25.439 27 N N
NB130 100Y024H 27.651 26 Y 1.651 NB130 100YR-24HR 24.943 26 N N NB130 100YR-24HR 25.447 26 N N
NB140 100Y024H 27.659 25 Y 2.659 NB140 100YR-24HR 24.965 25 N N NB140 100YR-24HR 25.465 25 Y N
NB150 100Y024H 27.649 28 N NB150 100YR-24HR 24.949 28 N N NB150 100YR-24HR 25.464 28 N N
NB160 100Y024H 27.657 26.5 Y 1.157 NB160 100YR-24HR 26.605 26.5 Y N NB160 100YR-24HR 26.609 26.5 Y N
NB170 100Y024H 27.776 27 Y 0.776 NB170 100YR-24HR 25.486 27 N N NB170 100YR-24HR 25.851 27 N N
NB180 100Y024H 28.005 27.11 Y 0.895 NB180 100YR-24HR 26.11 27.11 N N NB180 100YR-24HR 26.313 27.11 N N
NB181 100Y024H 30.027 31 N NB181 100YR-24HR 30.027 31 N N NB181 100YR-24HR 30.027 31 N N
NB182 100Y024H 30.276 30 Y 0.276 NB182 100YR-24HR 30.276 30 Y N NB182 100YR-24HR 30.276 30 Y N
NB183 100Y024H 30.283 30 Y 0.283 NB183 100YR-24HR 30.283 30 Y N NB183 100YR-24HR 30.283 30 Y N
NB190 100Y024H 27.656 28 N NB190 100YR-24HR 25.002 28 N N NB190 100YR-24HR 25.513 28 N N
NB200 100Y024H 28.232 27.64 Y 0.592 NB200 100YR-24HR 26.224 27.64 N N NB200 100YR-24HR 26.312 27.64 N N
NB210 100Y024H 29.686 29 Y 0.686 NB210 100YR-24HR 28.92 29 N N NB210 100YR-24HR 28.924 29 N N
NB220 100Y024H 31.243 29 Y 2.243 NB220 100YR-24HR 31.023 29 Y N NB220 100YR-24HR 31.024 29 Y N
NB230 100Y024H 31.892 30.5 Y 1.392 NB230 100YR-24HR 31.724 30.5 Y N NB230 100YR-24HR 31.725 30.5 Y N
NB240 100Y024H 32.589 31.8 Y 0.789 NB240 100YR-24HR 32.536 31.8 Y N NB240 100YR-24HR 32.539 31.8 Y N
NB250 100Y024H 32.663 35 N NB250 100YR-24HR 32.663 35 N N NB250 100YR-24HR 32.663 35 N N
NB260 100Y024H 42.566 42.5 Y 0.066 NB260 100YR-24HR 42.566 42.5 Y N NB260 100YR-24HR 42.566 42.5 Y N
NB270 100Y024H 27.661 27.5 Y 0.161 NB270 100YR-24HR 25.04 27.5 N N NB270 100YR-24HR 25.532 27.5 N N
NB280 100Y024H 27.664 26.81 Y 0.854 NB280 100YR-24HR 25.186 26.81 N N NB280 100YR-24HR 25.618 26.81 N N
NB290 100Y024H 27.748 25.69 Y 2.058 NB290 100YR-24HR 25.625 25.69 N N NB290 100YR-24HR 25.969 25.69 Y N
NB295 100Y024H 27.809 25.76 Y 2.049 NB295 100YR-24HR 25.95 25.76 Y N NB295 100YR-24HR 26.216 25.76 Y N
NB300 100Y024H 27.915 26.04 Y 1.875 NB300 100YR-24HR 26.25 26.04 Y N NB300 100YR-24HR 26.462 26.04 Y N
NB305 100Y024H 28.073 28.2 N NB305 100YR-24HR 26.512 28.2 N N NB305 100YR-24HR 26.723 28.2 N N
NB310 100Y024H 28.323 29 N NB310 100YR-24HR 26.82 29 N N NB310 100YR-24HR 27.044 29 N N
NB313 100Y024H 28.668 315 N NB313 100YR-24HR 27.398 315 N N NB313 100YR-24HR 27.438 315 N N
NB316 100Y024H 29.462 315 N NB316 100YR-24HR 29.463 315 N Y 0.001 N NB316 100YR-24HR 29.462 315 N N
NB319 100Y024H 30.001 329 N NB319 100YR-24HR 30.001 329 N N NB319 100YR-24HR 30.001 329 N N
NB320 100Y024H 31.206 34.25 N NB320 100YR-24HR 31.207 34.25 N Y 0.001 N NB320 100YR-24HR 31.205 34.25 N N
NB325 100Y024H 31.35 34.8 N NB325 100YR-24HR 31.35 34.8 N N NB325 100YR-24HR 31.349 34.8 N N
NB328 100Y024H 31.665 33.1 N NB328 100YR-24HR 31.666 33.1 N Y 0.001 N NB328 100YR-24HR 31.664 33.1 N N
NB330 100Y024H 31.965 316 Y 0.365 NB330 100YR-24HR 31.967 316 Y Y 0.002 N NB330 100YR-24HR 31.964 31.6 Y N
NB340 100Y024H 32.261 36.4 N NB340 100YR-24HR 32.263 36.4 N Y 0.002 N NB340 100YR-24HR 32.26 36.4 N N
NB350 100Y024H 32.376 35 N NB350 100YR-24HR 32.378 35 N Y 0.002 N NB350 100YR-24HR 32.374 35 N N
NB351 100Y024H 33.104 35 N NB351 100YR-24HR 33.104 35 N N NB351 100YR-24HR 33.104 35 N N
NB352 100Y024H 33.198 35 N NB352 100YR-24HR 33.197 35 N N NB352 100YR-24HR 33.197 35 N N
NB352A 100Y024H 33.149 34 N NB352A 100YR-24HR 33.149 34 N N NB352A 100YR-24HR 33.148 34 N N
NB353 100Y024H 33.587 38.71 N NB353 100YR-24HR 33.583 38.71 N N NB353 100YR-24HR 33.58 38.71 N N
NB353A 100Y024H 33.235 37.25 N NB353A 100YR-24HR 33.23 37.25 N N NB353A 100YR-24HR 33.231 37.25 N N
NB354 100Y024H 33.588 37 N NB354 100YR-24HR 33.585 37 N N NB354 100YR-24HR 33.593 37 N Y 0.005
NB354A 100Y024H 33.594 36 N NB354A 100YR-24HR 33.584 36 N N NB354A 100YR-24HR 33.595 36 N Y 0.001
NB355 100Y024H 41.452 43.24 N NB355 100YR-24HR 41.452 43.24 N N NB355 100YR-24HR 41.452 43.24 N N
NB355A 100Y024H 35.694 39.7 N NB355A 100YR-24HR 35.694 39.7 N N NB355A 100YR-24HR 35.694 39.7 N N
NB356 100Y024H 41.458 43 N NB356 100YR-24HR 41.457 43 N N NB356 100YR-24HR 41.457 43 N N
NB356A 100Y024H 41.458 43.5 N NB356A 100YR-24HR 41.457 43.5 N N NB356A 100YR-24HR 41.458 43.5 N N
NB357 100Y024H 44.43 47.54 N NB357 100YR-24HR 44.43 47.54 N N NB357 100YR-24HR 44.43 47.54 N N
NB357A 100Y024H 44.06 47.9 N NB357A 100YR-24HR 44.06 47.9 N N NB357A 100YR-24HR 44.06 47.9 N N
NB357B 100Y024H 43.43 45.95 N NB357B 100YR-24HR 43.43 45.95 N N NB3578B 100YR-24HR 43.43 45.95 N N
NB360 100Y024H 47.689 48 N NB360 100YR-24HR 47.689 48 N N NB360 100YR-24HR 47.689 48 N N
NB370 100Y024H 47.831 48 N NB370 100YR-24HR 47.831 48 N N NB370 100YR-24HR 47.831 48 N N
NB380 100Y024H 48.633 48 Y 0.633 NB380 100YR-24HR 48.633 48 Y N NB380 100YR-24HR 48.633 48 Y N
NB400 100Y024H 28.168 27 Y 1.168 NB400 100YR-24HR 26.686 27 N N NB400 100YR-24HR 26.849 27 N N
NB410 100Y024H 28.499 26.98 Y 1.519 NB410 100YR-24HR 27.688 26.98 Y N NB410 100YR-24HR 27.69 26.98 Y N
NB420 100Y024H 28.435 26.5 Y 1.935 NB420 100YR-24HR 26.372 26.5 N N NB420 100YR-24HR 26.733 26.5 Y N
NB430 100Y024H 29.088 26.51 Y 2.578 NB430 100YR-24HR 27.877 26.51 Y N NB430 100YR-24HR 28.038 26.51 Y N
NB440 100Y024H 29.09 26 Y 3.09 NB440 100YR-24HR 27.881 26 Y N NB440 100YR-24HR 28.042 26 Y N
NB450 100Y024H 29.091 29 Y 0.091 NB450 100YR-24HR 27.828 29 N N NB450 100YR-24HR 27.994 29 N N
NB460 100Y024H 34.053 41 N NB460 100YR-24HR 34.243 41 N Y 0.19 N NB460 100YR-24HR 34.234 41 N Y 0.181
NB470 100Y024H 36.414 38 N NB470 100YR-24HR 36.414 38 N N NB470 100YR-24HR 36.414 38 N N
NB480 100Y024H 36.37 36 Y 0.37 NB480 100YR-24HR 36.419 36 Y Y 0.049 N NB480 100YR-24HR 36.415 36 Y Y 0.045
NB490 100Y024H 38.985 375 Y 1.485 NB490 100YR-24HR 38.844 37.5 Y N NB490 100YR-24HR 38.852 375 Y N
NBS500 100Y024H 39.074 38 Y 1.074 NBS500 100YR-24HR 38.97 38 Y N NB500 100YR-24HR 38.98 38 Y N
NB510 100Y024H 39.112 38 Y 1.112 NB510 100YR-24HR 39.025 38 Y N NB510 100YR-24HR 39.032 38 Y N
NB520 100Y024H 41.118 37.5 Y 3.618 NB520 100YR-24HR 41.098 37.5 Y N NB520 100YR-24HR 41.099 37.5 Y N
NB530 100Y024H 46.144 47.5 N NB530 100YR-24HR 46.144 47.5 N N NB530 100YR-24HR 46.144 47.5 N N
NB540 100Y024H 48.549 48 Y 0.549 NB540 100YR-24HR 48.549 48 Y N NB540 100YR-24HR 48.549 48 Y N
NB550 100Y024H 50.582 50.5 Y 0.082 NB550 100YR-24HR 50.582 50.5 Y N NB550 100YR-24HR 50.582 50.5 Y N
NBS560 100Y024H 50.102 50 Y 0.102 NBS560 100YR-24HR 50.102 50 Y N NB560 100YR-24HR 50.102 50 Y N
NB570 100Y024H 50.67 51.5 N NB570 100YR-24HR 50.67 51.5 N N NB570 100YR-24HR 50.67 51.5 N N
NB580 100Y024H 50.946 54.5 N NB580 100YR-24HR 50.946 54.5 N N NB580 100YR-24HR 50.946 54.5 N N




100YR-24HR

100YR-24HR

NC010 100Y024H 24.476 26.5 N NC010 100YR-24HR 24.476 26.5 N N NC010 100YR-24HR 24.476 26.5 N N
NC020 100Y024H 24.584 27 N NC020 100YR-24HR 24.584 27 N N NC020 100YR-24HR 24.584 27 N N
NC030 100Y024H 25.805 322 N NC030 100YR-24HR 25.805 322 N N NC030 100YR-24HR 25.805 322 N N
NC040 100Y024H 26.036 27 N NC040 100YR-24HR 26.036 27 N N NC040 100YR-24HR 26.036 27 N N
NCO050 100Y024H 19.982 215 N NCO050 100YR-24HR 19.982 215 N N NC050 100YR-24HR 19.982 215 N N
NC060 100Y024H 26.028 29 N NC060 100YR-24HR 26.028 29 N N NC060 100YR-24HR 26.028 29 N N
NC070 100Y024H 26.888 30 N NC070 100YR-24HR 26.888 30 N N NC070 100YR-24HR 26.888 30 N N
NC080 100Y024H 27.144 28 N NCO080 100YR-24HR 27.144 28 N N NC080 100YR-24HR 27.144 28 N N
NC090 100Y024H 27.281 28 N NC090 100YR-24HR 27.281 28 N N NC090 100YR-24HR 27.281 28 N N
NC100 100Y024H 27.289 28.5 N NC100 100YR-24HR 27.289 28.5 N N NC100 100YR-24HR 27.289 28.5 N N
NC110 100Y024H 27.596 29 N NC110 100YR-24HR 27.596 29 N N NC110 100YR-24HR 27.596 29 N N
NC120 100Y024H 28.371 28 Y 0.371 NC120 100YR-24HR 28.371 28 Y N NC120 100YR-24HR 28.371 28 Y N
NC130 100Y024H 28.746 29 N NC130 100YR-24HR 28.746 29 N N NC130 100YR-24HR 28.746 29 N N
NC140 100Y024H 28.722 30 N NC140 100YR-24HR 28.722 30 N N NC140 100YR-24HR 28.722 30 N N
NC150 100Y024H 28.491 30 N NC150 100YR-24HR 28.491 30 N N NC150 100YR-24HR 28.491 30 N N
NC160 100Y024H 28.01 28.5 N NC160 100YR-24HR 28.01 28.5 N N NC160 100YR-24HR 28.01 28.5 N N
NC161 100Y024H 29.537 29.5 Y 0.037 NC161 100YR-24HR 29.537 29.5 Y N NC161 100YR-24HR 29.537 29.5 Y N
NC162 100Y024H 29.458 29.5 N NC162 100YR-24HR 29.458 29.5 N N NC162 100YR-24HR 29.458 29.5 N N
NC170 100Y024H 27.6 27 Y 0.6 NC170 100YR-24HR 27.6 27 Y N NC170 100YR-24HR 27.6 27 Y N
NC180 100Y024H 17.548 20 N NC180 100YR-24HR 17.539 20 N N NC180 100YR-24HR 17.54 20 N N
NC190 100Y024H 17.695 21 N NC190 100YR-24HR 17.685 21 N N NC190 100YR-24HR 17.688 21 N N
NC200 100Y024H 18.974 24 N NC200 100YR-24HR 18.972 24 N N NC200 100YR-24HR 18.972 24 N N
NC210 100Y024H 21.103 28 N NC210 100YR-24HR 21.102 28 N N NC210 100YR-24HR 21.103 28 N N
NC220 100Y024H 23.219 25 N NC220 100YR-24HR 23.219 25 N N NC220 100YR-24HR 23.219 25 N N
NC230 100Y024H 23.506 26 N NC230 100YR-24HR 23.506 26 N N NC230 100YR-24HR 23.506 26 N N
NC240 100Y024H 25.082 27 N NC240 100YR-24HR 25.082 27 N N NC240 100YR-24HR 25.082 27 N N
NC250 100Y024H 25.779 27 N NC250 100YR-24HR 25.779 27 N N NC250 100YR-24HR 25.779 27 N N
NC260 100Y024H 25.888 28 N NC260 100YR-24HR 25.888 28 N N NC260 100YR-24HR 25.888 28 N N
NC270 100Y024H 25.996 27 N NC270 100YR-24HR 25.996 27 N N NC270 100YR-24HR 25.996 27 N N
NC280 100Y024H 26.327 27 N NC280 100YR-24HR 26.327 27 N N NC280 100YR-24HR 26.327 27 N N
NC290 100Y024H 27.133 28 N NC290 100YR-24HR 27.133 28 N N NC290 100YR-24HR 27.133 28 N N
NC300 100Y024H 27.337 28 N NC300 100YR-24HR 27.337 28 N N NC300 100YR-24HR 27.337 28 N N
NC310 100Y024H 19.994 24 N NC310 100YR-24HR 19.865 24 N N NC310 100YR-24HR 19.864 24 N N
NC320 100Y024H 21.533 25 N NC320 100YR-24HR 21.533 25 N N NC320 100YR-24HR 21.533 25 N N
NC330 100Y024H 22.166 26 N NC330 100YR-24HR 22.166 26 N N NC330 100YR-24HR 22.166 26 N N
NC340 100Y024H 24.472 25 N NC340 100YR-24HR 24.472 25 N N NC340 100YR-24HR 24.472 25 N N
NC350 100Y024H 25.113 27 N NC350 100YR-24HR 25.113 27 N N NC350 100YR-24HR 25.113 27 N N
NC360 100Y024H 25.862 27 N NC360 100YR-24HR 25.667 27 N N NC360 100YR-24HR 25.855 27 N N
NC370 100Y024H 26.64 28 N NC370 100YR-24HR 26.468 28 N N NC370 100YR-24HR 26.63 28 N N
NC380 100Y024H 27.418 27 Y 0.418 NC380 100YR-24HR 27.389 27 Y N NC380 100YR-24HR 27.405 27 Y N
NC390 100Y024H 27.613 27 Y 0.613 NC390 100YR-24HR 27.557 27 Y N NC390 100YR-24HR 27.604 27 Y N
NC400 100Y024H 27.809 27 Y 0.809 NC400 100YR-24HR 27.733 27 Y N NC400 100YR-24HR 27.804 27 Y N
NC410 100Y024H 28.435 27 Y 1.435 NC410 100YR-24HR 28.401 27 Y N NC410 100YR-24HR 28.435 27 Y N
NC420 100Y024H 28.926 27 Y 1.926 NC420 100YR-24HR 28.926 27 Y N NC420 100YR-24HR 28.926 27 Y N
NC430 100Y024H 29.002 27 Y 2.002 NC430 100YR-24HR 29.002 27 Y N NC430 100YR-24HR 29.002 27 Y N
NC440 100Y024H 29.348 28 Y 1.348 NC440 100YR-24HR 29.348 28 Y N NC440 100YR-24HR 29.348 28 Y N
NC450 100Y024H 29.353 29 Y 0.353 NC450 100YR-24HR 29.353 29 Y N NC450 100YR-24HR 29.353 29 Y N
NC460 100Y024H 29.417 30 N NC460 100YR-24HR 29.417 30 N N NC460 100YR-24HR 29.417 30 N N
NC470 100Y024H 27.366 28 N NC470 100YR-24HR 27.366 28 N N NC470 100YR-24HR 27.366 28 N N
NC480 100Y024H 28.451 29 N NC480 100YR-24HR 28.419 29 N N NC480 100YR-24HR 28.451 29 N N
NC490 100Y024H 28.466 28 Y 0.466 NC490 100YR-24HR 28.439 28 Y N NC490 100YR-24HR 28.466 28 Y N
NC500 100Y024H 28.476 28 Y 0.476 NC500 100YR-24HR 28.451 28 Y N NC500 100YR-24HR 28.476 28 Y N
NC510 100Y024H 28.476 28 Y 0.476 NC510 100YR-24HR 28.45 28 Y N NC510 100YR-24HR 28.476 28 Y N
NEW/ADDED GRANT CONDITIONS NODES NEW/ADDED GRANT CONDITIONS NODES
Pond 1 100YR-24HR 10 15.9 N N/A N/A Pond 1 100YR-24HR 10 15.9 N N/A N/A
Pond 2 100YR-24HR 10 16 N N/A N/A Pond 2 100YR-24HR 10 16 N N/A N/A
Discharge 1 100YR-24HR 13.8 15 N N/A N/A Discharge 1 100YR-24HR 13.8 15 N N/A N/A
GW1 100YR-24HR 10 11 N N/A N/A GW1 100YR-24HR 10 11 N N/A N/A
GW2 100YR-24HR 10 13 N N/A N/A GW2 100YR-24HR 10 13 N N/A N/A
NBO56 100YR-24HR 24.184 30.22 N N/A N/A NBO56 100YR-24HR 24.973 28.72 N N/A N/A
NBO57 100YR-24HR 24.596 29.72 N N/A N/A NBO57 100YR-24HR 25.19 27.97 N N/A N/A
NEW/ADDED PROPOSED CONDITIONS NODES
NB010B 100YR-24HR 19.511 28.69 N N/A N/A
NBO56B 100YR-24HR 23.375 28.22 N N/A N/A
NBO56C 100YR-24HR 22.979 30.22 N N/A N/A
NBO56D 100YR-24HR 20.628 28.22 N N/A N/A
N-BND-BAY 500yr-24hr 0.9 8 N N-BND-BAY 500yr-24hr 0.9 8 N N N-BND-BAY 500yr-24hr 0.9 8 N N
N-BND-BELL 500yr-24hr 0 5 N N-BND-BELL 500yr-24hr 0 5 N N N-BND-BELL 500yr-24hr 0 5 N N
N-BND-CHICO 500yr-24hr 0 5 N N-BND-CHICO 500yr-24hr 0 5 N N N-BND-CHICO 500yr-24hr 0 5 N N
N-BNY-STAR 500yr-24hr 0 5 N N-BNY-STAR 500yr-24hr 0 5 N N N-BNY-STAR 500yr-24hr 0 5 N N
N-GRND 500yr-24hr 0 0 N N-GRND 500yr-24hr 0 0 N N N-GRND 500yr-24hr 0 0 N N
NA0O3 500yr-24hr 9.101 10 N NA0O3 500yr-24hr 9.101 10 N N NA003 500yr-24hr 9.115 10 N Y 0.014 N
NA006 500yr-24hr 9.765 10 N NA006 500yr-24hr 9.765 10 N N NA006 500yr-24hr 9.783 10 N Y 0.018 N
NA010 500yr-24hr 6.496 8 N NA010 500yr-24hr 6.703 8 N Y 0.207 N NA010 500yr-24hr 6.677 8 N Y 0.181 N
NA020 500yr-24hr 9.3 7 Y 2.3 NA020 500yr-24hr 9.566 7 Y Y 0.266 N NA020 500yr-24hr 9.532 7 Y Y 0.232 N
NA021 500yr-24hr 18.678 22.13 N NA021 500yr-24hr 18.678 22.13 N N NA021 500yr-24hr 18.678 22.13 N N
NA022 500yr-24hr 18.7 21.21 N NA022 500yr-24hr 18.7 21.21 N N NA022 500yr-24hr 18.7 21.21 N N
NA023 500yr-24hr 18.95 21.41 N NA023 500yr-24hr 18.95 21.41 N N NA023 500yr-24hr 18.95 21.41 N N
NA024 500yr-24hr 23.988 21 Y 2.988 NA024 500yr-24hr 23.988 21 Y N NA024 500yr-24hr 23.988 21 Y N
NA025 500yr-24hr 9.396 7 Y 2.396 NA025 500yr-24hr 9.659 7 Y Y 0.263 N NA025 500yr-24hr 9.626 7 Y Y 0.23 N
NA026 500yr-24hr 9.607 7 Y 2.607 NA026 500yr-24hr 9.884 7 Y Y 0.277 N NA026 500yr-24hr 9.848 7 Y Y 0.241 N
NA028 500yr-24hr 9.645 7 Y 2.645 NA028 500yr-24hr 9.92 7 Y Y 0.275 N NA028 500yr-24hr 9.884 7 Y Y 0.239 N
NA030 500yr-24hr 9.652 8 Y 1.652 NA030 500yr-24hr 9.954 8 Y Y 0.302 N NA030 500yr-24hr 9.916 8 Y Y 0.264 N
NA040 500yr-24hr 10.779 11.5 N NA040 500yr-24hr 11.082 11.5 N Y 0.303 N NA040 500yr-24hr 11.043 11.5 N Y 0.264 N




NAO50 500yr-24hr 14.363 11 Y 3.363 NA050 500yr-24hr 14.684 11 Y Y 0.321 N NA050 500yr-24hr 14.643 11 Y Y 0.28 N
NA060 500yr-24hr 14.415 9 Y 5.415 NA060 500yr-24hr 14.73 9 Y Y 0.315 N NA060 500yr-24hr 14.69 9 Y Y 0.275 N
NA070 500yr-24hr 14.504 11 Y 3.504 NA070 500yr-24hr 14.805 11 Y Y 0.301 N NA070 500yr-24hr 14.767 11 Y Y 0.263 N
NA080 500yr-24hr 14.564 11 Y 3.564 NA080 500yr-24hr 14.853 11 Y Y 0.289 N NA08O0 500yr-24hr 14.816 11 Y Y 0.252 N
NA0SO 500yr-24hr 14.72 15 N NA0SO 500yr-24hr 14.991 15 N Y 0.271 N NA0S0 500yr-24hr 14.956 15 N Y 0.236 N
NA100 500yr-24hr 14.789 16 N NA100 500yr-24hr 15.052 16 N Y 0.263 N NA100 500yr-24hr 15.018 16 N Y 0.229 N
NA110 500yr-24hr 15.124 20 N NA110 500yr-24hr 15.325 20 N Y 0.201 N NA110 500yr-24hr 15.298 20 N Y 0.174 N
NA120 500yr-24hr 15.802 21 N NA120 500yr-24hr 15.944 21 N Y 0.142 N NA120 500yr-24hr 15.924 21 N Y 0.122 N
NA130 500yr-24hr 15.923 16 N NA130 500yr-24hr 16.063 16 Y Y 0.14 Y NA130 500yr-24hr 16.043 16 Y Y 0.12 Y
NA140 500yr-24hr 16.184 16 Y 0.184 NA140 500yr-24hr 16.272 16 Y Y 0.088 N NA140 500yr-24hr 16.259 16 Y Y 0.075 N
NA150 500yr-24hr 17.418 16.5 Y 0.918 NA150 500yr-24hr 17.39 16.5 Y N NA150 500yr-24hr 17.395 16.5 Y N
NA160 500yr-24hr 17.688 16.5 Y 1.188 NA160 500yr-24hr 17.673 16.5 Y N NA160 500yr-24hr 17.676 16.5 Y N
NA170 500yr-24hr 21.926 22 N NA170 500yr-24hr 21.921 22 N N NA170 500yr-24hr 21.921 22 N N
NA180 500yr-24hr 21.928 23 N NA180 500yr-24hr 21.923 23 N N NA180 500yr-24hr 21.923 23 N N
NA190 500yr-24hr 25.3 23 Y 2.3 NA190 500yr-24hr 25.292 23 Y N NA190 500yr-24hr 25.293 23 Y N
NA200 500yr-24hr 25.38 22 Y 3.38 NA200 500yr-24hr 25.372 22 Y N NA200 500yr-24hr 25.373 22 Y N
NA210 500yr-24hr 25.419 22 Y 3.419 NA210 500yr-24hr 25.412 22 Y N NA210 500yr-24hr 25.412 22 Y N
NA220 500yr-24hr 25.441 24 Y 1.441 NA220 500yr-24hr 25.434 24 Y N NA220 500yr-24hr 25.435 24 Y N
NA230 500yr-24hr 25.45 27 N NA230 500yr-24hr 25.443 27 N N NA230 500yr-24hr 25.443 27 N N
NA240 500yr-24hr 25.468 27 N NA240 500yr-24hr 25.462 27 N N NA240 500yr-24hr 25.462 27 N N
NA250 500yr-24hr 25.576 27 N NA250 500yr-24hr 25571 27 N N NA250 500yr-24hr 25.572 27 N N
NA260 500yr-24hr 10.627 11 N NA260 500yr-24hr 10.627 11 N N NA260 500yr-24hr 10.627 11 N N
NA265 500yr-24hr 14.283 12.62 Y 1.663 NA265 500yr-24hr 14.598 12.62 Y Y 0.315 N NA265 500yr-24hr 14.557 12.62 Y Y 0.274 N
NA270 500yr-24hr 14.215 12 Y 2.215 NA270 500yr-24hr 14.53 12 Y Y 0.315 N NA270 500yr-24hr 14.489 12 Y Y 0.274 N
NA280 500yr-24hr 19.523 22 N NA280 500yr-24hr 19.523 22 N N NA280 500yr-24hr 19.523 22 N N
NA290 500yr-24hr 22.315 22 Y 0.315 NA290 500yr-24hr 22.315 22 Y N NA290 500yr-24hr 22315 22 Y N
NA300 500yr-24hr 22.362 22 Y 0.362 NA300 500yr-24hr 22.362 22 Y N NA300 500yr-24hr 22.362 22 Y N
NA310 500yr-24hr 22.381 22 Y 0.381 NA310 500yr-24hr 22.381 22 Y N NA310 500yr-24hr 22.381 22 Y N
NA320 500yr-24hr 28.974 29 N NA320 500yr-24hr 28.974 29 N N NA320 500yr-24hr 28.974 29 N N
NA330 500yr-24hr 28.975 28 Y 0.975 NA330 500yr-24hr 28.975 28 Y N NA330 500yr-24hr 28.975 28 Y N
NA340 500yr-24hr 15.364 14 Y 1.364 NA340 500yr-24hr 15.609 14 Y Y 0.245 N NA340 500yr-24hr 15.573 14 Y Y 0.209 N
NA350 500yr-24hr 17.009 22 N NA350 500yr-24hr 17.237 22 N Y 0.228 N NA350 500yr-24hr 17.2 22 N Y 0.191 N
NA360 500yr-24hr 22.895 26 N NA360 500yr-24hr 22.972 26 N Y 0.077 N NA360 500yr-24hr 22951 26 N Y 0.056 N
NA370 500yr-24hr 24.618 27.5 N NA370 500yr-24hr 24.686 27.5 N Y 0.068 N NA370 500yr-24hr 24.667 27.5 N Y 0.049 N
NA380 500yr-24hr 14.368 12 Y 2.368 NA380 500yr-24hr 14.689 12 Y Y 0.321 N NA380 500yr-24hr 14.648 12 Y Y 0.28 N
NA390 500yr-24hr 23.657 23 Y 0.657 NA390 500yr-24hr 23.768 23 Y Y 0.111 N NA390 500yr-24hr 23.753 23 Y Y 0.096 N
NA400 500yr-24hr 26.144 27.5 N NA400 500yr-24hr 26.206 27.5 N Y 0.062 N NA400 500yr-24hr 26.196 27.5 N Y 0.052 N
NA410 500yr-24hr 27.527 28 N NA410 500yr-24hr 27.564 28 N Y 0.037 N NA410 500yr-24hr 27.557 28 N Y 0.03 N
NA420 500yr-24hr 28.549 28 Y 0.549 NA420 500yr-24hr 28.566 28 Y Y 0.017 N NA420 500yr-24hr 28.562 28 Y Y 0.013 N
NA430 500yr-24hr 16.883 21 N NA430 500yr-24hr 16.883 21 N N NA430 500yr-24hr 16.883 21 N N
NA440 500yr-24hr 26.789 27 N NA440 500yr-24hr 26.841 27 N Y 0.052 N NA440 500yr-24hr 26.832 27 N Y 0.043 N
NA450 500yr-24hr 27.788 27 Y 0.788 NA450 500yr-24hr 27.829 27 Y Y 0.041 N NA450 500yr-24hr 27.821 27 Y Y 0.033 N
NA460 500yr-24hr 28.374 28 Y 0.374 NA460 500yr-24hr 28.406 28 Y Y 0.032 N NA460 500yr-24hr 28.4 28 Y Y 0.026 N
NA470 500yr-24hr 28.986 27 Y 1.986 NA470 500yr-24hr 29.01 27 Y Y 0.024 N NA470 500yr-24hr 29.005 27 Y Y 0.019 N
NA480 500yr-24hr 29.176 27.5 Y 1.676 NA480 500yr-24hr 29.195 27.5 Y Y 0.019 N NA480 500yr-24hr 29.191 27.5 Y Y 0.015 N
NA490 500yr-24hr 29.431 28 Y 1.431 NA490 500yr-24hr 29.448 28 Y Y 0.017 N NA490 500yr-24hr 29.444 28 Y Y 0.013 N
NA500 500yr-24hr 14.466 15 N NAS500 500yr-24hr 14.771 15 N Y 0.305 N NA500 500yr-24hr 14.732 15 N Y 0.266 N
NA510 500yr-24hr 15.085 16 N NA510 500yr-24hr 15.232 16 N Y 0.147 N NA510 500yr-24hr 15.212 16 N Y 0.127 N
NA520 500yr-24hr 15.848 17 N NA520 500yr-24hr 15.874 17 N Y 0.026 N NA520 500yr-24hr 15.869 17 N Y 0.021 N
NA530 500yr-24hr 18.426 215 N NA530 500yr-24hr 18.426 215 N N NA530 500yr-24hr 18.426 215 N N
NA540 500yr-24hr 21.102 28 N NA540 500yr-24hr 21.102 28 N N NA540 500yr-24hr 21.102 28 N N
NAS550 500yr-24hr 21.79 29 N NAS550 500yr-24hr 21.79 29 N N NA550 500yr-24hr 21.79 29 N N
NA560 500yr-24hr 22.546 28.5 N NA560 500yr-24hr 22.546 28.5 N N NA560 500yr-24hr 22.546 28.5 N N
NA570 500yr-24hr 23.502 29 N NA570 500yr-24hr 23.502 29 N N NA570 500yr-24hr 23.502 29 N N
NA580 500yr-24hr 24.086 26 N NA580 500yr-24hr 24.086 26 N N NA580 500yr-24hr 24.086 26 N N
NA590 500yr-24hr 25.315 26.6 N NA590 500yr-24hr 25.315 26.6 N N NA590 500yr-24hr 25.315 26.6 N N
NA600 500yr-24hr 26.35 25.5 Y 0.85 NA600 500yr-24hr 26.35 25.5 Y N NA600 500yr-24hr 26.35 25.5 Y N
NA610 500yr-24hr 19.54 22 N NA610 500yr-24hr 19.54 22 N N NA610 500yr-24hr 19.54 22 N N
NA620 500yr-24hr 19.539 21 N NA620 500yr-24hr 19.539 21 N N NA620 500yr-24hr 19.539 21 N N
NA630 500yr-24hr 22.951 30 N NA630 500yr-24hr 22.951 30 N N NA630 500yr-24hr 22.951 30 N N
NA640 500yr-24hr 24.363 29.75 N NA640 500yr-24hr 24.363 29.75 N N NA640 500yr-24hr 24.363 29.75 N N
NA650 500yr-24hr 24.804 30 N NA650 500yr-24hr 24.804 30 N N NA650 500yr-24hr 24.804 30 N N
NA660 500yr-24hr 25.17 28.5 N NA660 500yr-24hr 25.17 28.5 N N NA660 500yr-24hr 25.17 28.5 N N
NA670 500yr-24hr 17.893 23 N NA670 500yr-24hr 17.893 23 N N NA670 500yr-24hr 17.893 23 N N
NA690 500yr-24hr 17.932 20 N NA690 500yr-24hr 17.932 20 N N NA690 500yr-24hr 17.932 20 N N
NA700 500yr-24hr 17.932 20 N NA700 500yr-24hr 17.932 20 N N NA700 500yr-24hr 17.932 20 N N
NA710 500yr-24hr 17.293 22 N NA710 500yr-24hr 17.293 22 N N NA710 500yr-24hr 17.293 22 N N
NA720 500yr-24hr 17.258 20 N NA720 500yr-24hr 17.258 20 N N NA720 500yr-24hr 17.258 20 N N
NA730 500yr-24hr 17.34 22.61 N NA730 500yr-24hr 17.34 22.61 N N NA730 500yr-24hr 17.34 22.61 N N
NA740 500yr-24hr 17.272 19.68 N NA740 500yr-24hr 17.272 19.68 N N NA740 500yr-24hr 17.272 19.68 N N
NA750 500yr-24hr 17.308 22 N NA750 500yr-24hr 17.308 22 N N NA750 500yr-24hr 17.308 22 N N
NA760 500yr-24hr 17.633 22 N NA760 500yr-24hr 17.633 22 N N NA760 500yr-24hr 17.633 22 N N
NA770 500yr-24hr 21.814 26.75 N NA770 500yr-24hr 21.814 26.75 N N NA770 500yr-24hr 21.814 26.75 N N
NA780 500yr-24hr 24.2 27.5 N NA780 500yr-24hr 24.2 27.5 N N NA780 500yr-24hr 24.2 27.5 N N
NA790 500yr-24hr 25.213 27.5 N NA790 500yr-24hr 25.213 27.5 N N NA790 500yr-24hr 25.213 27.5 N N
NA800 500yr-24hr 29.035 28.75 Y 0.285 NA800 500yr-24hr 29.035 28.75 Y N NA800 500yr-24hr 29.035 28.75 Y N
NBO10 500yr-24hr 22.72 26.36 N NBO10 500yr-24hr 22.053 26.36 N N NB010 500yr-24hr 21.837 26.36 N N
NB020 500yr-24hr 25.278 28.81 N NB020 500yr-24hr 24.004 28.81 N N NB020 500yr-24hr 23.842 28.81 N N
NBO30 500yr-24hr 26.538 26.75 N NBO30 500yr-24hr 24.982 26.75 N N NBO030 500yr-24hr 25.239 26.75 N N
NB040 500yr-24hr 28.308 27.59 Y 0.718 NB040 500yr-24hr 27.311 27.59 N N NB040 500yr-24hr 27.315 27.59 N N
NBO50 500yr-24hr 30.141 29.72 Y 0.421 NBOS0 500yr-24hr 29.943 29.72 Y N NBO50 500yr-24hr 29.942 29.72 Y N
NBO55 500yr-24hr 25.918 26.27 N NBO55 500yr-24hr 25.049 26.27 N N NBO55 500yr-24hr 26.067 26.27 N Y 0.149 N
NBO60 500yr-24hr 26.599 27.57 N NBO60 500yr-24hr 25.628 27.57 N N NBO60 500yr-24hr 26.361 27.57 N N
NBO063 500yr-24hr 26.879 28.22 N NB063 500yr-24hr 25.71 28.22 N N NBO063 500yr-24hr 26.566 28.22 N N
NBO65 500yr-24hr 26.894 28.22 N NBO65 500yr-24hr 25.735 28.22 N N NBO65 500yr-24hr 26.58 28.22 N N




NBO70 500yr-24hr 27.386 30.49 N NBO70 500yr-24hr 25.972 30.49 N N NBO70 500yr-24hr 27.196 30.49 N N
NB080 500yr-24hr 27.956 29.51 N NB08O 500yr-24hr 26.24 29.51 N N NBO080 500yr-24hr 27.696 29.51 N N
NB090 500yr-24hr 28.819 28.85 N NB090 500yr-24hr 26.781 28.85 N N NB090 500yr-24hr 28.496 28.85 N N
NB095 500yr-24hr 29.262 27 Y 2.262 NB095 500yr-24hr 26.812 27 N N NBO095 500yr-24hr 30.018 27.22 Y Y 0.756
NB100 500yr-24hr 29.61 27 Y 2.61 NB100 500yr-24hr 27.199 27 Y N NB100 500yr-24hr 29.048 27.22 Y N
NB110 500yr-24hr 29.611 27 Y 2.611 NB110 500yr-24hr 27.205 27 Y N NB110 500yr-24hr 29.033 27 Y N
NB120 500yr-24hr 29.612 27 Y 2.612 NB120 500yr-24hr 27.212 27 Y N NB120 500yr-24hr 29.03 27 Y N
NB130 500yr-24hr 29.613 26 Y 3.613 NB130 500yr-24hr 27.219 26 Y N NB130 500yr-24hr 29.028 26 Y N
NB140 500yr-24hr 29.623 25 Y 4.623 NB140 500yr-24hr 27.245 25 Y N NB140 500yr-24hr 29.017 25 Y N
NB150 500yr-24hr 29.615 28 Y 1.615 NB150 500yr-24hr 27.293 28 N N NB150 500yr-24hr 28.939 28 Y N
NB160 500yr-24hr 29.499 26.5 Y 2.999 NB160 500yr-24hr 27.783 26.5 Y N NB160 500yr-24hr 28.108 26.5 Y N
NB170 500yr-24hr 29.621 27 Y 2.621 NB170 500yr-24hr 27.832 27 Y N NB170 500yr-24hr 28.682 27 Y N
NB180 500yr-24hr 29.648 27.11 Y 2.538 NB180 500yr-24hr 28.5 27.11 Y N NB180 500yr-24hr 28.625 27.11 Y N
NB181 500yr-24hr 30.157 31 N NB181 500yr-24hr 30.157 31 N N NB181 500yr-24hr 30.157 31 N N
NB182 500yr-24hr 30.518 30 Y 0.518 NB182 500yr-24hr 30.518 30 Y N NB182 500yr-24hr 30.518 30 Y N
NB183 500yr-24hr 30.524 30 Y 0.524 NB183 500yr-24hr 30.524 30 Y N NB183 500yr-24hr 30.524 30 Y N
NB190 500yr-24hr 29.625 28 Y 1.625 NB190 500yr-24hr 27.384 28 N N NB190 500yr-24hr 28.897 28 Y N
NB200 500yr-24hr 30.16 27.64 Y 2.52 NB200 500yr-24hr 28.373 27.64 Y N NB200 500yr-24hr 29.262 27.64 Y N
NB210 500yr-24hr 31.506 29 Y 2.506 NB210 500yr-24hr 30.965 29 Y N NB210 500yr-24hr 31.039 29 Y N
NB220 500yr-24hr 33.558 29 Y 4.558 NB220 500yr-24hr 33.452 29 Y N NB220 500yr-24hr 33.459 29 Y N
NB230 500yr-24hr 33.892 30.5 Y 3.392 NB230 500yr-24hr 33.806 30.5 Y N NB230 500yr-24hr 33.814 30.5 Y N
NB240 500yr-24hr 34.324 31.8 Y 2.524 NB240 500yr-24hr 34.298 31.8 Y N NB240 500yr-24hr 34.299 31.8 Y N
NB250 500yr-24hr 34.658 35 N NB250 500yr-24hr 34.628 35 N N NB250 500yr-24hr 34.628 35 N N
NB260 500yr-24hr 42.627 42.5 Y 0.127 NB260 500yr-24hr 42.627 42.5 Y N NB260 500yr-24hr 42.627 42.5 Y N
NB270 500yr-24hr 29.623 27.5 Y 2.123 NB270 500yr-24hr 27.371 27.5 N N NB270 500yr-24hr 28.693 27.5 Y N
NB280 500yr-24hr 29.624 26.81 Y 2.814 NB280 500yr-24hr 27.56 26.81 Y N NB280 500yr-24hr 28.19 26.81 Y N
NB290 500yr-24hr 30.051 25.69 Y 4.361 NB290 500yr-24hr 28.694 25.69 Y N NB290 500yr-24hr 28.981 25.69 Y N
NB295 500yr-24hr 30.201 25.76 Y 4.441 NB295 500yr-24hr 28.972 25.76 Y N NB295 500yr-24hr 29.147 25.76 Y N
NB300 500yr-24hr 30.495 26.04 Y 4.455 NB300 500yr-24hr 29.402 26.04 Y N NB300 500yr-24hr 29.544 26.04 Y N
NB305 500yr-24hr 30.82 28.2 Y 2.62 NB305 500yr-24hr 29.863 28.2 Y N NB305 500yr-24hr 29.975 28.2 Y N
NB310 500yr-24hr 31.301 29 Y 2.301 NB310 500yr-24hr 30.449 29 Y N NB310 500yr-24hr 30.536 29 Y N
NB313 500yr-24hr 32.025 315 Y 0.525 NB313 500yr-24hr 31.271 315 N N NB313 500yr-24hr 31.348 315 N N
NB316 500yr-24hr 33.126 315 Y 1.626 NB316 500yr-24hr 32.528 315 Y N NB316 500yr-24hr 32.58 315 Y N
NB319 500yr-24hr 34.087 32.9 Y 1.187 NB319 500yr-24hr 33.664 32.9 Y N NB319 500yr-24hr 33.692 32.9 Y N
NB320 500yr-24hr 34.853 34.25 Y 0.603 NB320 500yr-24hr 34.521 34.25 Y N NB320 500yr-24hr 34.542 34.25 Y N
NB325 500yr-24hr 35.418 34.8 Y 0.618 NB325 500yr-24hr 35.153 34.8 Y N NB325 500yr-24hr 35.17 34.8 Y N
NB328 500yr-24hr 36.112 33.1 Y 3.012 NB328 500yr-24hr 35.929 33.1 Y N NB328 500yr-24hr 35.94 33.1 Y N
NB330 500yr-24hr 36.659 31.6 Y 5.059 NB330 500yr-24hr 36.542 31.6 Y N NB330 500yr-24hr 36.548 31.6 Y N
NB340 500yr-24hr 36.007 36.4 N NB340 500yr-24hr 35.952 36.4 N N NB340 500yr-24hr 35.955 36.4 N N
NB350 500yr-24hr 35.399 35 Y 0.399 NB350 500yr-24hr 35.394 35 Y N NB350 500yr-24hr 35.394 35 Y N
NB351 500yr-24hr 36.746 35 Y 1.746 NB351 500yr-24hr 36.737 35 Y N NB351 500yr-24hr 36.737 35 Y N
NB352 500yr-24hr 37.12 35 Y 2.12 NB352 500yr-24hr 37.11 35 Y N NB352 500yr-24hr 37.11 35 Y N
NB352A 500yr-24hr 36.924 34 Y 2.924 NB352A 500yr-24hr 36.914 34 Y N NB352A 500yr-24hr 36.914 34 Y N
NB353 500yr-24hr 37.432 38.71 N NB353 500yr-24hr 37.42 38.71 N N NB353 500yr-24hr 37.421 38.71 N N
NB353A 500yr-24hr 37.257 37.25 Y 0.007 NB353A 500yr-24hr 37.247 37.25 N N NB353A 500yr-24hr 37.247 37.25 N N
NB354 500yr-24hr 37.408 37 Y 0.408 NB354 500yr-24hr 37.397 37 Y N NB354 500yr-24hr 37.397 37 Y N
NB354A 500yr-24hr 37.41 36 Y 1.41 NB354A 500yr-24hr 37.4 36 Y N NB354A 500yr-24hr 37.399 36 Y N
NB355 500yr-24hr 41.82 43.24 N NB355 500yr-24hr 41.82 43.24 N N NB355 500yr-24hr 41.82 43.24 N N
NB355A 500yr-24hr 37.476 39.7 N NB355A 500yr-24hr 37.465 39.7 N N NB355A 500yr-24hr 37.465 39.7 N N
NB356 500yr-24hr 41.846 43 N NB356 500yr-24hr 41.846 43 N N NB356 500yr-24hr 41.846 43 N N
NB356A 500yr-24hr 41.846 43.5 N NB356A 500yr-24hr 41.846 43.5 N N NB356A 500yr-24hr 41.846 43.5 N N
NB357 500yr-24hr 44.659 47.54 N NB357 500yr-24hr 44.659 47.54 N N NB357 500yr-24hr 44.659 47.54 N N
NB357A 500yr-24hr 44.326 47.9 N NB357A 500yr-24hr 44.326 47.9 N N NB357A 500yr-24hr 44.326 47.9 N N
NB357B 500yr-24hr 44.05 45.95 N NB357B 500yr-24hr 44.05 45.95 N N NB357B 500yr-24hr 44.05 45.95 N N
NB360 500yr-24hr 48.395 48 Y 0.395 NB360 500yr-24hr 48.395 48 Y N NB360 500yr-24hr 48.395 48 Y N
NB370 500yr-24hr 48.461 48 Y 0.461 NB370 500yr-24hr 48.461 48 Y N NB370 500yr-24hr 48.461 48 Y N
NB380 500yr-24hr 48.9 48 Y 0.9 NB380 500yr-24hr 48.9 48 Y N NB380 500yr-24hr 48.9 48 Y N
NB400 500yr-24hr 30.389 27 Y 3.389 NB400 500yr-24hr 29.159 27 Y N NB400 500yr-24hr 29.587 27 Y N
NB410 500yr-24hr 30.872 26.98 Y 3.892 NB410 500yr-24hr 30.261 26.98 Y N NB410 500yr-24hr 30.318 26.98 Y N
NB420 500yr-24hr 30.593 26.5 Y 4.093 NB420 500yr-24hr 28.827 26.5 Y N NB420 500yr-24hr 29.912 26.5 Y N
NB430 500yr-24hr 31.594 26.51 Y 5.084 NB430 500yr-24hr 30.46 26.51 Y N NB430 500yr-24hr 30.716 26.51 Y N
NB440 500yr-24hr 31.596 26 Y 5.596 NB440 500yr-24hr 30.463 26 Y N NB440 500yr-24hr 30.718 26 Y N
NB450 500yr-24hr 31.628 29 Y 2.628 NB450 500yr-24hr 30.463 29 Y N NB450 500yr-24hr 30.849 29 Y N
NB460 500yr-24hr 35.919 41 N NB460 500yr-24hr 35.451 41 N N NB460 500yr-24hr 35.508 41 N N
NB470 500yr-24hr 38.848 38 Y 0.848 NB470 500yr-24hr 38.712 38 Y N NB470 500yr-24hr 38.718 38 Y N
NB480 500yr-24hr 37.905 36 Y 1.905 NB480 500yr-24hr 37.854 36 Y N NB480 500yr-24hr 37.86 36 Y N
NB490 500yr-24hr 41.283 37.5 Y 3.783 NB490 500yr-24hr 41.087 37.5 Y N NB490 500yr-24hr 41.112 37.5 Y N
NB500 500yr-24hr 40.881 38 Y 2.881 NB500 500yr-24hr 40.79 38 Y N NB500 500yr-24hr 40.8 38 Y N
NB510 500yr-24hr 40.633 38 Y 2.633 NB510 500yr-24hr 40.573 38 Y N NB510 500yr-24hr 40.582 38 Y N
NB520 500yr-24hr 45.977 37.5 Y 8.477 NB520 500yr-24hr 45.957 37.5 Y N NB520 500yr-24hr 45.958 37.5 Y N
NB530 500yr-24hr 48.346 47.5 Y 0.846 NB530 500yr-24hr 48.346 47.5 Y N NB530 500yr-24hr 48.346 47.5 Y N
NB540 500yr-24hr 48.778 48 Y 0.778 NB540 500yr-24hr 48.778 48 Y N NB540 500yr-24hr 48.778 48 Y N
NBS550 500yr-24hr 50.65 50.5 Y 0.15 NB550 500yr-24hr 50.65 50.5 Y N NB550 500yr-24hr 50.65 50.5 Y N
NB560 500yr-24hr 50.626 50 Y 0.626 NB560 500yr-24hr 50.626 50 Y N NB560 500yr-24hr 50.626 50 Y N
NB570 500yr-24hr 51.187 51.5 N NB570 500yr-24hr 51.187 51.5 N N NB570 500yr-24hr 51.187 51.5 N N
NB580 500yr-24hr 54.246 54.5 N NB580 500yr-24hr 54.246 54.5 N N NB580 500yr-24hr 54.246 54.5 N N
NC010 500yr-24hr 25.459 26.5 N NC010 500yr-24hr 25.459 26.5 N N NC010 500yr-24hr 25.459 26.5 N N
NC020 500yr-24hr 25.675 27 N NC020 500yr-24hr 25.675 27 N N NC020 500yr-24hr 25.675 27 N N
NC030 500yr-24hr 26.699 322 N NC030 500yr-24hr 26.699 322 N N NC030 500yr-24hr 26.699 322 N N
NC040 500yr-24hr 27.293 27 Y 0.293 NC040 500yr-24hr 27.293 27 Y N NC040 500yr-24hr 27.293 27 Y N
NCO050 500yr-24hr 21.329 215 N NCO050 500yr-24hr 21.328 215 N N NCO50 500yr-24hr 21.328 215 N N
NC060 500yr-24hr 26.609 29 N NC060 500yr-24hr 26.609 29 N N NC060 500yr-24hr 26.609 29 N N
NC070 500yr-24hr 27.626 30 N NC070 500yr-24hr 27.626 30 N N NC070 500yr-24hr 27.626 30 N N
NCO080 500yr-24hr 27.877 28 N NCO080 500yr-24hr 27.877 28 N N NCO080 500yr-24hr 27.877 28 N N
NC090 500yr-24hr 28.061 28 Y 0.061 NC090 500yr-24hr 28.061 28 Y N NC090 500yr-24hr 28.061 28 Y N




NC100 500yr-24hr 28.067 28.5 N NC100 500yr-24hr 28.067 28.5 N N NC100 500yr-24hr 28.067 28.5 N N
NC110 500yr-24hr 28.403 29 N NC110 500yr-24hr 28.403 29 N N NC110 500yr-24hr 28.403 29 N N
NC120 500yr-24hr 28.84 28 Y 0.84 NC120 500yr-24hr 28.84 28 Y N NC120 500yr-24hr 28.84 28 Y N
NC130 500yr-24hr 29.399 29 Y 0.399 NC130 500yr-24hr 29.399 29 Y N NC130 500yr-24hr 29.399 29 Y N
NC140 500yr-24hr 29.304 30 N NC140 500yr-24hr 29.304 30 N N NC140 500yr-24hr 29.304 30 N N
NC150 500yr-24hr 28.681 30 N NC150 500yr-24hr 28.681 30 N N NC150 500yr-24hr 28.681 30 N N
NC160 500yr-24hr 28.507 28.5 Y 0.007 NC160 500yr-24hr 28.507 28.5 Y N NC160 500yr-24hr 28.507 28.5 Y N
NC161 500yr-24hr 29.719 29.5 Y 0.219 NC161 500yr-24hr 29.719 29.5 Y N NC161 500yr-24hr 29.719 29.5 Y N
NC162 500yr-24hr 29.608 29.5 Y 0.108 NC162 500yr-24hr 29.608 29.5 Y N NC162 500yr-24hr 29.608 29.5 Y N
NC170 500yr-24hr 28.409 27 Y 1.409 NC170 500yr-24hr 28.409 27 Y N NC170 500yr-24hr 28.409 27 Y N
NC180 500yr-24hr 17.834 20 N NC180 500yr-24hr 17.82 20 N N NC180 500yr-24hr 17.822 20 N N
NC190 500yr-24hr 18.105 21 N NC190 500yr-24hr 18.095 21 N N NC190 500yr-24hr 18.096 21 N N
NC200 500yr-24hr 19.538 24 N NC200 500yr-24hr 19.535 24 N N NC200 500yr-24hr 19.535 24 N N
NC210 500yr-24hr 21.327 28 N NC210 500yr-24hr 21.325 28 N N NC210 500yr-24hr 21.325 28 N N
NC220 500yr-24hr 23.872 25 N NC220 500yr-24hr 23.872 25 N N NC220 500yr-24hr 23.872 25 N N
NC230 500yr-24hr 24.102 26 N NC230 500yr-24hr 24.102 26 N N NC230 500yr-24hr 24.102 26 N N
NC240 500yr-24hr 25.714 27 N NC240 500yr-24hr 25.714 27 N N NC240 500yr-24hr 25.714 27 N N
NC250 500yr-24hr 26.376 27 N NC250 500yr-24hr 26.376 27 N N NC250 500yr-24hr 26.376 27 N N
NC260 500yr-24hr 26.543 28 N NC260 500yr-24hr 26.543 28 N N NC260 500yr-24hr 26.543 28 N N
NC270 500yr-24hr 26.742 27 N NC270 500yr-24hr 26.742 27 N N NC270 500yr-24hr 26.742 27 N N
NC280 500yr-24hr 27.905 27 Y 0.905 NC280 500yr-24hr 27.905 27 Y N NC280 500yr-24hr 27.905 27 Y N
NC290 500yr-24hr 28.243 28 Y 0.243 NC290 500yr-24hr 28.243 28 Y N NC290 500yr-24hr 28.243 28 Y N
NC300 500yr-24hr 28.382 28 Y 0.382 NC300 500yr-24hr 28.382 28 Y N NC300 500yr-24hr 28.382 28 Y N
NC310 500yr-24hr 21.936 24 N NC310 500yr-24hr 21.931 24 N N NC310 500yr-24hr 21.931 24 N N
NC320 500yr-24hr 22.383 25 N NC320 500yr-24hr 22.378 25 N N NC320 500yr-24hr 22.378 25 N N
NC330 500yr-24hr 22.548 26 N NC330 500yr-24hr 22.543 26 N N NC330 500yr-24hr 22.543 26 N N
NC340 500yr-24hr 25.189 25 Y 0.189 NC340 500yr-24hr 25.189 25 Y N NC340 500yr-24hr 25.189 25 Y N
NC350 500yr-24hr 26.293 27 N NC350 500yr-24hr 26.293 27 N N NC350 500yr-24hr 26.293 27 N N
NC360 500yr-24hr 26.864 27 N NC360 500yr-24hr 26.864 27 N N NC360 500yr-24hr 26.864 27 N N
NC370 500yr-24hr 27.539 28 N NC370 500yr-24hr 27.539 28 N N NC370 500yr-24hr 27.539 28 N N
NC380 500yr-24hr 28.46 27 Y 1.46 NC380 500yr-24hr 28.46 27 Y N NC380 500yr-24hr 28.46 27 Y N
NC390 500yr-24hr 28.621 27 Y 1.621 NC390 500yr-24hr 28.621 27 Y N NC390 500yr-24hr 28.621 27 Y N
NC400 500yr-24hr 28.796 27 Y 1.796 NC400 500yr-24hr 28.796 27 Y N NC400 500yr-24hr 28.796 27 Y N
NC410 500yr-24hr 29.483 27 Y 2.483 NC410 500yr-24hr 29.482 27 Y N NC410 500yr-24hr 29.482 27 Y N
NC420 500yr-24hr 30.038 27 Y 3.038 NC420 500yr-24hr 30.038 27 Y N NC420 500yr-24hr 30.038 27 Y N
NC430 500yr-24hr 30.12 27 Y 3.12 NC430 500yr-24hr 30.12 27 Y N NC430 500yr-24hr 30.12 27 Y N
NC440 500yr-24hr 30.501 28 Y 2.501 NC440 500yr-24hr 30.501 28 Y N NC440 500yr-24hr 30.501 28 Y N
NC450 500yr-24hr 30.504 29 Y 1.504 NC450 500yr-24hr 30.504 29 Y N NC450 500yr-24hr 30.504 29 Y N
NC460 500yr-24hr 30.593 30 Y 0.593 NC460 500yr-24hr 30.593 30 Y N NC460 500yr-24hr 30.593 30 Y N
NC470 500yr-24hr 27.459 28 N NC470 500yr-24hr 27.459 28 N N NC470 500yr-24hr 27.459 28 N N
NC480 500yr-24hr 29.494 29 Y 0.494 NC480 500yr-24hr 29.493 29 Y N NC480 500yr-24hr 29.493 29 Y N
NC490 500yr-24hr 29.507 28 Y 1.507 NC490 500yr-24hr 29.507 28 Y N NC490 500yr-24hr 29.507 28 Y N
NC500 500yr-24hr 29.516 28 Y 1.516 NC500 500yr-24hr 29.516 28 Y N NC500 500yr-24hr 29.516 28 Y N
NC510 500yr-24hr 29.516 28 Y 1.516 NC510 500yr-24hr 29.516 28 Y N NC510 500yr-24hr 29.516 28 Y N
NEW/ADDED GRANT CONDITIONS NODES NEW/ADDED GRANT CONDITIONS NODES
Pond 1 500yr-24hr 10 15.9 N N/A N/A Pond 1 500yr-24hr 10 15.9 N N/A N/A
Pond 2 500yr-24hr 10 16 N N/A N/A Pond 2 500yr-24hr 10 16 N N/A N/A
Discharge 1 500yr-24hr 13.8 15 N N/A N/A Discharge 1 500yr-24hr 13.8 15 N N/A N/A
GW1 500yr-24hr 10 11 N N/A N/A GW1 500yr-24hr 10 11 N N/A N/A
GW2 500yr-24hr 10 13 N N/A N/A GW2 500yr-24hr 10 13 N N/A N/A
NBO056 500yr-24hr 25.936 30.22 N N/A N/A NB056 500yr-24hr 27.887 28.72 N N/A N/A
NBO57 500yr-24hr 26.73 29.72 N N/A N/A NB057 500yr-24hr 28.651 27.97 Y N/A N/A
NEW/ADDED PROPOSED CONDITIONS NODES
NB0O10B 500yr-24hr 20.042 28.69 N N/A N/A
NB056B 500yr-24hr 24.894 28.22 N N/A N/A
NBO56C 500yr-24hr 24.351 30.22 N N/A N/A
NBO56D 500yr-24hr 21.699 28.22 N N/A N/A
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Mott MacDonald | Lake Charlene Drainage Study
Structures Design

Issue and revision record

Revision Date Originator Checker Approver Description
0 10/19/20 YSS RHB BFH Structures Design
17

Document reference: 35027110

Information class: Standard

This document is issued for the party which commissioned it and for specific purposes connected with the above-

captioned project only. It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being
used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied

to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other

parties without consent from us and from the party which commissioned it.
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Lake Charlene Drainage Study

MOTT

MACDONALD
Element: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Description: Checked by: Date: BR
Headwall, Weir, Sheet Pile, Mast Arms BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)
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Structures Design
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Lake Charlene Drainage Study

MOTT
MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
Headwall, Weir, Sheet Pile, Mast Arms BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:
350271 0 |(insert) (insert)
TABLE OF CONTENTS
1 Calculation Scope Sheet No. 6
2 Criteria, Codes, and Standards Sheet No. 7
3 Lake Joanne Drive (North Headwall) Sheet No. 8
4 S.61st Street and US Hwy 98 (South Headwall) Sheet No. 23
5 Quantities Sheet No. 28
6 Mast Arm (S. 61st Street and US Hwy 98) Sheet No. 34
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M Lake Charlene Drainage Study

MOTT

MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
Headwall, Weir, Sheet Pile, Mast Arms BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)
1 Calculation Scope

1. Headwall, Weir and Sheet Pile Design at Lake Joanne Drive

2. Headwall Design at S. 61st Street and US Hwy 98

3. Mast Arm Design at S. 61st Street and US Hwy 98
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M Lake Charlene Drainage Study

MOTT

MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
Headwall, Weir, Sheet Pile, Mast Arms BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)
3 Criteria, Codes, and Standards

Florida Department of Transportation Standard Specification for Roads and Bridge Construction,

January 2018

FDOT Structures Manual Dated January 2017

American Association of State Highway and Transportation Officials (AASHTO) Load and Resistance
Factor (LRFD), Bridge Design Specifications, (7th), Edition and all subsequent interims

Page 10 of 54




M Lake Charlene Drainage Study

MOTT

MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
Lake Joanne Drive BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)

3

Lake Joanne Drive (North Headwall)
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Lake Charlene
M P#350271

Calc by: _YSS__ Date: _10/17/2017_

Checked by:__RHB

MOTT M North Headwall Date: __10/2/2017___
MACDONALD
North Headwall Design
Dimensions
ALL DIMENSIONS ARE IN FEET
1.00 Surcharge
< > w1 1 (0-No,1-Yes)
A
9.31 w2 0 (0-Soil,1-Water)
Water Level Height| W/ W3 4.90 Water Level Height
2.90 <+—>  —>
4.67 3.50
w4 i
1.00
1.50
| W5
1.
9.17

Design Summary

Design Summary
F.O.S (Sliding) =
F.O.S (Overturning) =
e =
q(max) =
q(min) =

OK
OK

0.47 ft
OK ksf
OK ksf

Material and Soil Properties

f'. 3.4 ksi
f, 60 ksi
Priexure 0.9

Pshear 0.75

VYsoil 117.5 pcf
Veone 150 pcf
Ywater 62.4 pCf
Vwaterbuyonat 60 DCf
Psoil 32.8 deg
Wsurcharge 25 pSf
K, 0.30

Ky 3.36

NABC 2500 psf
Groundwater EL 24.4 ft
Top of Foundation EL 19.5 ft
LFearthpressure 1.6

Cover

Wall Active Side 2 in
Wall Passive Side 1.5 in
Base Bottom 4 in
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT North Headwall Date: __10/2/2017___
MACDONALD

Design

Psoil 1119.2 | psf Soil+Surcharge

Fsoil 23716 |lIb

Mu 11.8 k-ft

— AF,
= oEsF B
Stem Design
Calculate d
Goal Seek

Mu 141.3 k-in 0.0

PhiMu 141.3 k-in

dmin 8.7 in Assume #5 Bars for Main Reinforcement

Min tgem 11.6 in

totem 120  in

d 9.7 in

Check Thickness of Stem OK

Flexure

Goal Seek

Mu 141.3 k-in 0.0

PhiMu 141.3 k-in

As req 0.28 in’

As of one #5

As 031 |in’/ft

Use #5 @ 12

As prov 0.310 in/ft OK

Max Spacing 13.43 in/bar

Shear

Vu 3.8 k

d 9.125 in Assume #4 Horizontal Bars

®Vc 302.9 k

No shear reinf. Req'd

Stem Horizontal Reinf.

0.002 ratio for #5 bars and smaller
0.0025 ratio for bars larger than #5
Use #4 @ 12 in
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Lake Charlene Calc by: _YSS__ Date: _10/17/2017_
M P#350271 Checked by:__RHB
MOTT M North Headwall Date: __10/2/2017___
MACDONALD
Toe Design

Earth Pressure at Tip of Toe

Wu 7986 Ibs
Mu 6286 Ib-ft
ova 1320 psf
ove 422 psf |
ovb 863 psf B C
d for flexure
Goal Seek
Mu 123.0 k-in 0.0
PhiMu 123.0 k-in
dimin 7.62 in Assume #5 Bars for Main Reinforcement
Min t,,, 11.93 in
d for shear
Assume tige 12 in d 7.69 in
Critical section for shear occurs at "d" from face of stem
dmin 7.69 in Assume #5 Bars
ovcritical 926 psf
Vu 4521 Ib
dVe 8069 Ib
$Ve > Vu OK
d for shear controls
Reinforcement in toe
Goal Seek
Mu 123.0 k-in 0.0
PhiMu 123.0 k-in
As req 0.31 in’
Max Spacing 12.1 in Try #5 Bars
As prov 0.37 in Use #5 @ 10
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT North Headwall Date: __10/2/2017___
MACDONALD
Weir Design
Dimensions
ALL DIMENSIONS ARE IN FEET
0.67 Surcharge
< > w1 0 (0-No,1-Yes)
2.90 w2 1 (0-Soil,1-Water)
Water Level Height| W/ W3 4.90 Water Level Height
2.90 “—> +— >
4 0
w4 i
0.75
1.50
W5
0.67
4.67
Design Summary
Design Summary
F.O.S (Sliding) = OK
F.O.S (Overturning) = OK
e = 0.10 ft
q(max) = OK ksf
q(min) = OK ksf
Material and Soil Properties
f'. 34 ksi
f, 60 ksi
Priexure 0.9
Pshear 0.75
Ysoil 120 pCf
Veone 150 pcf
Ywater 62.4 pCf
Vwaterbuyonat 60 DCf
Psoil 32.8 deg
Wsurcharge 25 pSf
K, 0.30
Ko 3.36
NABC 2500 psf
Groundwater EL 24.4 ft
Top of Foundation EL 19.5 ft
LFearthpressure 1.6
Cover
Wall Active Side 2 in
Wall Passive Side 1.5 in
Base Bottom 4 in
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT North Headwall Date: __10/2/2017___
MACDONALD

Design

Psoil 181.0 psf Soil+Surcharge

Fsoil 262.4 Ib

Mu 0.41 k-ft

— AF,
= oEsF B
Stem Design
Calculate d
Goal Seek

Mu 4.9 k-in 0.0

PhiMu 4.9 k-in

dmin 0.6 in Assume #a4 Bars for Main Reinforcement

Min tgem 3.4 in

tstem 8.0 in

d 5.8 in

Check Thickness of Stem OK

Flexure

Goal Seek

Mu 4.9 k-in 0.0

PhiMu 4.9 k-in

As req 0.02 in’

As of one #a

As 020 |in’/ft

Use #4 @ 12

As prov 0.20 in/ft OK

Max Spacing 152.7 in/bar

Shear

Vu 0.4 k

d 5.25 in Assume #4 Horizontal Bars

®Vc 174.2 k

No shear reinf. Req'd

Stem Horizontal Reinf.

0.002 ratio for #5 bars and smaller
0.0025 ratio for bars larger than #5
Use #4 @ 12 in
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M P#350271 Checked by:__RHB_____
MOTT M North Headwall Date: __10/2/2017___
MACDONALD

Toe Design

Earth Pressure at Tip of Toe

Wu 1158 Ibs

Mu 1079 Ib-ft

ova 545 psf

ove -49 psf |

ovb 36 psf A B C

d for flexure

Goal Seek

Mu 111 k-in 0.0

PhiMu 111 k-in

dimin 1.20 in Assume #4 Bars for Main Reinforcement

Min t,,, 5.45 in

d for shear

Assume tige 9 in d 4.75 in

Critical section for shear occurs at "d" from face of stem

dimin 4.75 in Assume #4 Bars

ovcritical 86 psf

Vu 1138 Ib

dVe 4985 Ib

$Ve > Vu OK

d for shear controls

Reinforcement in toe

Goal Seek

Mu 11.1 k-in 0.0

PhiMu 111 k-in North Headwall Controls Toe Reinf.

As req 0.04 in’

Max Spacing 54.9 in Try #4 Bars

As prov 0.24 in’ Use #4 @ 10
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Lake Charlene Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT North Headwall Date: __10/2/2017___
MACDONALD

Stability Analysis

Overturning

Resisting Forces

Component Force (Ib) Arm (ft) Moment (Ib-ft)
w1 0 4.67 0
W2 0 4.67 0
W3 290 4.33 1257
w4 525 2.33 1225
W5 150 0.33 50
Total 965 2532
Overturning Forces
Component Force (Ib) Arm (ft) Moment (Ib-ft)
O1-Active 707 674
Total 707 674
F.O.S (overturning) = Resist. Moment = 3.76 > 2 OK
Over. Moment
Sliding
Sliding Force, Fo 707 Ib
Frictional Resistance, Fr 965 b
F.O.S (sliding) = Resist. Force = 1.37 > 1.5 NG
Sliding Force Note: Weir is connected to headwall, Sliding OK
Bearing
Eccentricity
e 0.10 ft
L/6 = 0.78 ft
g(min) 275 psf > 0 psf OK
g(max) 276.4 psf < 2500 psf OK
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M P#350271 Checked by:__RHB
MOTT M North Headwall Date: __10/2/2017___
MACDONALD

Heel Design

Maximum load on heel is due to the weight of heel + fill +surcharge as the wall tries to tip over

Flexure
W 1493 plf Goal Seek
Mu 110 k-in 0.0
PhiMu 110 Assume #5 Bars for Main Reinforcement
dimin 6.82 in for flexure
Min tpeq 11.14 in
Shear
Vu 5226 Ib
dVe 0.75*2*sqrt(f'c)*b*d
dmin 4.98 in for shear
Min theel 9.29 in
d for flexure controls
Reinforcement in heel
Goal Seek
Mu 110 k-in 0.0
PhiMu 110 k-in
As req 0.27 in’ Assume #5 Bars
Max Spacing 13.6 in
Use #5 @ 12"

Stability Analysis

Overturning

Resisting Forces

Component Force (Ib) Arm (ft) Moment (Ib-ft)
w1 815 7.42 6043
W2 2844 7.42 21090
W3 1397 5.17 7217
w4 1375 4.58 6302
W5 225 0.50 113
Total 6655 40766
Overturning Forces
Component Force (Ib) Arm (ft) Moment (Ib-ft)
O1-Active 2128 3929
Total 2128 3929
F.O.S (overturning) = Resist. Moment = 10.38 > 2 OK
Over. Moment
Sliding
Sliding Force, Fo 2128 Ib
Frictional Resistance, Fr 6655 Ib
F.O.S (sliding) = Resist. Force = 3.13 > 1.5 OK
Sliding Force
Bearing
Eccentricity
e 0.47 ft
L/6 = 1.53 ft
g(min) 720 psf > 0 psf OK
g(max) 732.2 psf < 2500 psf OK
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT North Headwall Date: __10/2/2017___
MACDONALD
Weir Sidewall Design
Dimensions
ALL DIMENSIONS ARE IN FEET
0.67 Surcharge
+“—> w1 1 (0-No,1-Yes)
A
5.54 w2 0 (0-Soil,1-Water)
Water Level Height| W/ W3 4.90 Water Level Height
0.00 <“—> -
v 0.00 2.00
w4 i
1.00
1.50
| W5
1.
2.67
Material and Soil Properties
f 3.4 ksi
f, 60 ksi
Pfiexure 0.9
Pshear 0.75
Vsoil 117.5  pcf
Veone 150 pcf
Vwater 62.4  pcf
VWaterbuyonat 60 pCf
Psoil 32.8 dEg
Wsurcharge 25 pSf
K, 0.30
Ko 3.36
NABC 2500 psf
Groundwater EL 24.4 ft
Top of Foundation EL 19.5 ft
LFearthpressure 1.6
Cover
Wall Active Side 2 in
Wall Passive Side 1.5 in
Base Bottom 4 in
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT North Headwall Date: __10/2/2017___
MACDONALD

Design

Psoil 650.4 psf Soil+Surcharge

Fsoil 1005 Ib

Mu 2.97 k-ft

— AF,
= oEsF B
Stem Design
Calculate d
Goal Seek

Mu 35.6 k-in 0.0

PhiMu 35.6 k-in

dmin 3.5 in Assume #a4 Bars for Main Reinforcement

Min tgem 6.2 in

tstem 8.0 in

d 5.8 in

Check Thickness of Stem OK

Flexure

Goal Seek

Mu 35.6 k-in 0.0

PhiMu 35.6 k-in

As req 0.12 in’

As of one #a

As 020 |in’/ft

Use #4 @ 12

As prov 0.200 in/ft OK

Max Spacing 20.56 in/bar

Shear

Vu 1.6

d 5.25 in Assume #4 Horizontal Bars

®Vc 174.2 k

No shear reinf. Req'd

Stem Horizontal Reinf.

0.002 ratio for #5 bars and smaller
0.0025 ratio for bars larger than #5
Use #4 @ 12 in
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PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER

BY CLASSICAL METHODS

DATE: S9-AUGUST-2017

hkkkkkkkkh AKX I KKK
* INPUT DATA *

LRSS E R SR R S RS

I.--HEADING

'LAKE CHARLENE

'CANTILEVERED FRP SHEET PILE WINGWALL
'25 psf Surcharge, EL 26.5

II.--CONTROL
CANTILEVER WALL DESIGN
FACTOR OF SAFETY FOR ACTIVE PRESSURES
FACTOR OF SAFETY FOR PASSIVE PRESSURES

III.--WALL DATA

ELEVATION AT TOP OF WALL = 26.50 FT.
IV.--SURFACE POINT DATA

IV.A.--RIGHTSIDE
DIST. FROM
WALL (FT)

0.00
25.00

ELEVATION
(FT)
26.50
26.50

IV.B.--LEFTSIDE
DIST. FROM
WALL (FT)

25.00

ELEVATION
(FT)
18.00

V.--SOIL LAYER DATA
V.A.--RIGHTSIDE

LEVEL 2 FACTOR OF
LEVEL 2 FACTOR OF

SAFETY FOR
SAFETY FOR

ANGLE OF
WALL
FRICTION
(DEG)
28.00

ANGLE OF

INTERNAL COH-

FRICTION ESION
(DEG) (PSF)
32.80 0.00

ADH-
ESION
(PSF)

0.00

SAT.
WGHT.
(PCF)
117.50

MOIST
WGHT.
(PCF)
117.50

V.B.--LEFTSIDE
LEVEL 2 FACTOR OF SAFETY FOR
LEVEL 2 FACTOR OF SAFETY FOR

ANGLE OF
WALL
FRICTION
(DEG)
28.00

ANGLE OF

INTERNAL COH-

FRICTION ESION
(DEG) (PSF)
32.80 0.00

ADH-
ESION
(PSF)

0.00

SAT.
WGHT.
(PCF)
117.50

MOIST
WGHT.
(PCF)
117.50

VI.--WATER DATA
UNIT WEIGHT
RIGHTSIDE ELEVATION
LEFTSIDE ELEVATION
NO SEEPAGE

62.40
20.00
20.00

(PCF)
(FT)
(F'T)

VII.--VERTICAL SURCHARGE LOADS

VII.A.--VERTICAL LINE LOADS
NONE

VII.B.--VERTICAL UNIFORM LOADS

ACTIVE PRESSURE
PASSIVE PRESSURE

TIME:

<-~-BOTTOM-->
SLOPE ACT. PASS.

ELEV.
(F'T)

ACTIVE PRESSURE
PASSIVE PRESSURE =

(FT/FT)

<--BOTTOM-->

ELEV.
(FT)

SLOPE
(FT/FT)

SHEET PILE WALLS

10:43:56

DEFAULT
DEFAULT

<-SAFETY->
<-FACTOR->

DEF DEF

DEFAULT
DEFAULT

<-SAFETY->
<-FACTOR->
ACT. PASS.

DEF DEF

LEFTSIDE
(PSF)
0.00

RIGHTSIDE
(PSF)
25.00

VII.C.--VERTICAL STRIP LOADS

NONE

VII.D.--VERTICAL RAMP LOADS

NONE

TIwALL &l 27

f
TIRADE. 265

1‘%(/

9" (o thwat)
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VII.E.--VERTICAL TRIANGULAR LOADS
NONE

VII.F.--VERTICAL VARIABLE LOADS
NONE

VIII.--HORIZONTAL LOADS

NONE

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS

DATE

I

BY CLASSICAL METHODS
9-AUGUST-2017 TIME: 10:44:16

FhhkIxrdhkrrFrhddhAhkrrrrhhxdx

* SOIL PRESSURES FOR *
* CANTILEVER WALL DESIGN *

*khkhkF*xhddkxhhhFddrdhrrhdhrrdxx

.——HEADING

'LAKE CHARLENE

'CANTILEVERED FRP SHEET PILE WINGWALL
'25 psf Surcharge, EL 26.5

II.--SOIL PRESSURES

[GEGEGEGEGEGEGESG RO RS NONGRGRGEGEOEG RO NGRS RS e No RO N RS NE NN NG O RO S IO RS

RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY COULOMB COEFFICIENTS
AND THEORY OF ELASTICITY EQUATIONS FOR SURCHARGE LOADS.

=== NET------ >
NET <---LEFTSIDE---> (SOIL + WATER) <--RIGHTSIDE--->
WATER PASSIVE ACTIVE ACTIVE PASSIVE ACTIVE PASSIVE
(PSF) (PSF) (PSF) (PSF) (PSF) (PSF) (PSF)
0.0 0.0 0.0 6.7 142.5 6.7 142.5
0.0 0.0 0.0 32.8 710.9 32.8 710.9
0.0 0.0 0.0 59.9 1297.1 59.9 1297.1
0.0 0.0 0.0 87.0 1883.3 87.0 1883.3
0.0 0.0 0.0 114.1 2469.5 114.1 2469.5
0.0 0.0 0.0 141.2 3056.2 141.2 3056.2
0.0 0.0 0.0 168.2 3641.0 168.2 3641.0
0.0 0.0 0.0 179.9 3894.2 179.9 3894.2
0.0 0.0 0.0 188.1 4071.5 188.1 4071.5
0.0 0.0 0.0 200.8 4347.7 200.8 4347.7
0.0 0.0 0.0 207.2 4484.8 207.2 4484.8
0.0 94.14 6.5 119.1 4615.8 213.5 4622.3
0.0 188.9 13.0 31.0 4746.7 219.9 4759.7
0.0 222.1 15.3 0.0 4792.8 222.1 4808.1
0.0 283.3 19.5 -57.1 4877.7 226.2 4897.2
0.0 472.2 32.5 -233.3 5139.6 238.9 5172.0
0.0 661.0 45.4 -409.4 5401.5 251.6 5446.9
0.0 849.9 58.4 -585.6 5663.4 264.3 5721.8
0.0 1038.8 71.4 -761.8 5925.3 277.0 5996.7
0.0 1227.7 84.4 -937.9 6187.2 289.7 6271.6
0.0 1416.5 97.4 -1114.1 6449.1 302.4 6546.5
0.0 1605.4 110.3 -1290.3 6711.1 315.1 6821.4
0.0 1794.3 123.3 -1466.5 6973.0 327.8 7096.3
0.0 1983.1 136.3 -1642.6 7234.9 340.5 7371.2
0.0 2172.0 149.3 -1818.8 7496.8 353.2 7646.1
0.0 2360.9 162.3 -1995.0 7758.7 365.9 7921.0
0.0 2549.7 175.2 -2171.1 8020.6 378.6 8195.8
0.0 2738.6 188.2 -2347.3 8282.5 391.3 8470.7
0.0 2927.5 201.2 -2523.5 8544 .4 404.0 8745.6
0.0 3116.3 214.2 -2699.7 8806.3 416.7 9020.5
0.0 3305.2 227.2 -2875.8 9068.2 429.4 9295.4
0.0 3494.1 240.1 -3052.0 9330.2 442.1 9570.3
0.0 3683.0 2R3 pyls -3228.2 9592.1 454.8 9845.2
0.0 3871.8 266.1 -3404.3 9854.0 467.5 10120.1
0.0 4060.7 27%.1 -3580.5 10115.9 480.2 10395.0
2
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W5

-4.5 0.0 4249.6 292.1  -3756.7 10377.8 492.9 10669.9
-5.5 0.0 4438.4 305.0 -3932.9  10639.7 505.6  10944.8
-6.5 0.0 4627.3 318.0 -4109.0 10901.6 518.3  11219.6
-7.5 0.0 4816.2 331.0 -4285.2 11163.5 531.0 11494.5
-8.5 0.0 5005.0 344,0 -4461.4 11425.4 543.7 11769.4
-9.5 0.0 5193.9 357.0 -4637.5 11687.4 556.4 12044.3
-10.5 0.0 5382.8 369.9  -4813.7  11949.3 569.1  12319.2
-11.5 0.0 5571.7 382.9  -4989.9  12211.2 581.8 12594.1
-12.5 0.0 5760.5 395.9 -5166.1 12473.1 594.5  12869.0
3" Max
M
/
PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHORED OR CANTILEVER SHEET PILE WALLS /
BY CLASSICAL METHODS /
DATE: S$-AUGUST-2017 TIME: 10:44:18 /

*hkFdrhhkdkhxFhk A hkdrxhkdhdrddhkhrrhxd

* SUMMARY OF RESULTS FOR *
* CANTILEVER WALL DESIGN *

KrkhkFhdhhkIxh A hkddkkhhdxFdhhxrdhhid

I.--HEADING
'LAKE CHARLENE
'CANTILEVERED FRP SHEET PILE WINGWALL
'25 psf Surcharge, EL 26.5

II.--SUMMARY

RIGHTSIDE SOIL PRESSURES DETERMINED BY FIXED SURFACE WEDGE METHOD.

LEFTSIDE SOIL PRESSURES DETERMINED BY COULOMB COEFFICIENTS
AND THEORY OF ELASTICITY EQUATIONS FOR SURCHARGE LOADS.

WALL BOTTOM ELEV. (FT) : 8.88 4
PENETRATION (FT) : 9.12 = UL PENEJQAT(OA& < Q«ZY%[Z,B; 10 ﬂ‘k

MAX. BEND. MOMENT (LB-FT) 6.8927E+03 «
AT ELEVATION (FT) 13.26 oo, d MAX A%

MAX. SCALED DEFL. (LB-IN~3): 1.0520E+09 c cin o N // - - N2
AT ELEVATION (FT) 26.50 cL a0 LO520ET 3= 660’7 Eb ol

NOTE:

DIVIDE SCALED DEFLECTION MODULUS OF
ELASTICITY IN PSI TIMES PILE MOMENT

OF INERTIA IN IN”4 TO OBTAIN DEFLECTION
IN INCHES.

PROGRAM CWALSHT-DESIGN/ANALYSIS OF ANCHOREDOR CANTILEVER SHEET PILE WALLS

BY CLASSICAL METHODS

DATE: 9-AUGUST-2017 TIME: 10:44:18
EESE RS E S S S SRR S LR L
* COMPLETE OF RESULTS FOR *
* CANTILEVER WALL DESIGN *
EE SR SR SRS EE SRR RS E R SRR S EE]
I.--HEADING
'LAKE CHARLENE
'CANTILEVERED FRP SHEET PILE WINGWALL
'25 psf Surcharge, EL 26.5
II.--RESULTS672. (LB))
BENDING SCALED NET
ELEVATION MOMENT SHEAR DEFLECTION PRESSURE
(FT) (LB-FT) (LB) (LB-IN"3) (PSF)
26.50 0.0000E+00 0. 1.0520E+09 6.67
3
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.6967E+00
.8385E+01
.4899E+02
.3659E+02
.3827E+02
.0811E+03
.3638E+03
.6914E+03
.4890E+03
.9623E+03
.4835E+03
.0344E+03
.2313E+03
.5931E+03
.6457E+03
.4649E+03
.8748E+03
.6990E+03
.7615E+03
.8860E+03
.4042E+03
.0170E+03
.0000E+00

OFRNMNWUOUONOONE B DWNNREREFEOWR &

NOTE: DIVIDE SCALED
ELASTICITY IN
OF INERTIA IN
IN INCHES.

III.--WATER AND SOIL PRESSURES

ELEVATION

(FT)
26.50
25.50
24.50
23.50
22.50
21.50
20.50
20.00
19.50
18.50
18.00
17.50
17.00
16.82
16.50
15.50
14.50
13.50
12.50
11.50
10.50

7.50

WATER <-—---LEFTSIDE

PRESSURE PASSIVE
(PSF) (PSF)

OO0 O0OOOOOOTO

el -NoNoleleRclcNolo ool oo oo oo NalaRol ool o)
=
@®
o

-2403.
-3037.
-28009.

0.

OO UINEFENORENDNNNDWW:E SO~ ~®W

DEFLECTION MODULUS OF
PSI TIMES PILE MOMENT

IN~4 TO OBTAIN DEFLECTION

ACTIVE
(PSF)

NOOO0OOQOODOODODOODO

.6413E+08 32.84
.7630E+08 59,92
.8857E+08 87.00
.0110E+08 114.07
.1424E+08 141.18
.2849E+08 168.19
.8627E+08 179.88
.4464E+08 188.07
.6374E+08 200.83
.2481E+08 207.17
.8717E+08 119.08
.5103E+08 31.00
.3872E+08 0.00
.1663E+08 -57.09
.5403E+08 -233,26
.0114E+08 -409.43
.9371E+07 -585.60
.9395E+07 -761.78
.0885E+07 -937.95
.1952E+06 -1114.12
.0112E+05 -1210.24
.2527E+04 2213.61
.0000E+00 6873.01
______________ >
<---RIGHTSIDE---->
ACTIVE PASSIVE

(PST) {(PSF)

il 143.

33 711.

60. 1297.

87 1883.

114 2470.

141 3056.

168 3641.

180 3894

188 4072

201 4348

207. 4485

214 4622

220. 4760

222 4808

226 4897

239 5172

252 5447

264 5722

277 5997

290 6272.

302 6546.

309 6696.

315 6821.

328 7096.

340 7371.
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Lake Charlene Drainage Study

MOTT Calculation

MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
S. 61st Street and US Hwy 98 BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)

4 S.61st Street and US Hwy 98 (South Headwall)
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Lake Charlene
M M P#350271

Calc by: _YSS__ Date: _10/17/2017_

Checked by:__RHB

MOTT South Headwall Date: __10/2/2017___
MACDONALD
South Headwall Design
Dimensions
ALL DIMENSIONS ARE IN FEET
0.83 Surcharge
< > w1 1 (0-No,1-Yes)
A
7.08 w2 0 (0-Soil,1-Water)
Water Level Height| W/ W3 2.00 Water Level Height
0.00 “—> D ——
1.33 2.33
w4 i
0.75
1.25
| W5
0.67
4.50

Design Summary

Design Summary
F.O.S (Sliding) =
F.O.S (Overturning) =
e =
q(max) =
q(min) =

OK
OK
0.54
OK
OK

ft
ksf
ksf

Material and Soil Properties

f'. 3.4 ksi
f, 60 ksi
Pflexure 0.9

Pshear 0.75

Ysoil 105 pCf
Veonc 150 pcf
VWater 62.4 pCf
Vwaterbuyonat 45 DCf
Pl 27 deg
Wsurcharge 25 pSf
K, 0.38

Ky 2.66

NABC 1500 psf
Groundwater EL 19.5 ft
Top of Foundation EL 14.06 ft
LFearthpressure 1.6

Cover

Wall Active Side 2 in
Wall Passive Side 1.5 in
Base Bottom 4 in
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M M P#350271 Checked by:__RHB
MOTT South Headwall Date: __10/2/2017___
MACDONALD

Design

Psoil 768.4 psf Soil+Surcharge

Fsoil 15115 |Ib

Mu 5.7 k-ft

— AF,
= oEsF B
Stem Design
Calculate d
Goal Seek

Mu 68.5 k-in 0.0

PhiMu 68.5 k-in

dmin 6.5 in Assume #a4 Bars for Main Reinforcement

Min tgem 9.3 in

tstem 10.0 in

d 7.8 in

Check Thickness of Stem OK

Flexure

Goal Seek

Mu 68.5 k-in 0.0

PhiMu 68.5 k-in

As req 0.17 in’

As of one #a

As 020 |in’/ft

Use #4 @ 12

As prov 0.20 in/ft OK

Max Spacing 14.39 in/bar

Shear

Vu 2.4 k

d 7.25 in Assume #4 Horizontal Bars

®Vc 240.6 k

No shear reinf. Req'd

Stem Horizontal Reinf.

0.002 ratio for #5 bars and smaller
0.0025 ratio for bars larger than #5
Use #4 @ 12 in
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Lake Charlene Calc by: _YSS__ Date: _10/17/2017_
M P#350271 Checked by:__RHB
MOTT M South Headwall Date: __10/2/2017___
MACDONALD
Toe Design

Earth Pressure at Tip of Toe

Wu 4061 Ibs
Mu 2192 Ib-ft
ova 1552 psf
ove 253 psf |
ovb 1167 psf B C
d for flexure
Goal Seek
Mu 13.2 k-in 0.0
PhiMu 131 k-in
dimin 1.05 in Assume #5 Bars for Main Reinforcement
Min t,,, 5.37 in
d for shear
Assume tige 9 in d 4.69 in
Critical section for shear occurs at "d" from face of stem
dimin 4.75 in Assume #4 Bars
ovcritical 1281 psf
Vu 1328 Ib
dVe 4985 Ib
$Ve > Vu OK
d for shear controls
Reinforcement in toe
Goal Seek
Mu 13.2 k-in 0.0
PhiMu 13.1 k-in
As req 0.05 in’
Max Spacing 45.8 in Try #4 Bars
As prov 0.20 in Use #4 @ 12
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Lake Charlene

Calc by: _YSS__ Date: _10/17/2017_

M P#350271 Checked by:__RHB
MOTT M South Headwall Date: __10/2/2017___
MACDONALD

Heel Design

Maximum load on heel is due to the weight of heel + fill +surcharge as the wall tries to tip over

Flexure
W 1027 plf Goal Seek
Mu 34 k-in 0.0
PhiMu 34 Assume #a Bars for Main Reinforcement
dimin 3.28 in for flexure
Min tpeq 7.53 in
Shear
Vu 2397 Ib
dVe 0.75*2*sqrt(f'c)*b*d
dmin 2.28 in for shear
Min theel 6.53 in
d for flexure controls
Reinforcement in heel
Goal Seek
Mu 34 k-in 0.0
PhiMu 34 k-in
As req 0.14 in’ Assume #4 Bars
Max Spacing 17.7 in
Use #4 @ 12"

Stability Analysis

Overturning

Resisting Forces

Component Force (Ib) Arm (ft) Moment (Ib-ft)
w1 413 3.33 1377
W2 1455 3.33 4849
W3 885 1.75 1549
w4 506 2.25 1139
W5 125 0.33 42
Total 3384 8955
Overturning Forces
Component Force (Ib) Arm (ft) Moment (Ib-ft)
O1-Active 1134 1370
Total 1134 1370
F.O.S (overturning) = Resist. Moment = 6.54 > 2 OK
Over. Moment
Sliding
Sliding Force, Fo 1134 b
Frictional Resistance, Fr 3384 Ib
F.O.S (sliding) = Resist. Force = 2.98 > 1.5 OK
Sliding Force
Bearing
Eccentricity
e 0.54 ft
L/6 = 0.75 ft
g(min) 988 psf > 0 psf OK
g(max) 1017.5 psf < 1500 psf OK
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Lake Charlene Drainage Study

MOTT Calculation

MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
S. 61st Street and US Hwy 98 BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)

5 Quantities
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MACDONALD

Size

w

v b B BR DR D DSEDDEDE DR WRWWRWWWWWWWWWWWWWWWWWWWWWWwWwWw

Desig.
Al
A2
A3
A4
A5
A6
A7
A8
A9

A10
All
Al12
A13
Al4
Al5
Al6
Al7
A18
A19
A20
A21
A22
A23
A24
A25
A26
B1
Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al12
Al13
Al
A2
A3
Ad
A5
B1
B2

Total No. Req Total Length

N NN NNNNNNNMNNNDS BB B NNNNNNNNNN

U o
w

24

37
43

Lake Charlene
P#350271
North Headwall

North Headwall Reinforcing Quantities

43'-4"
54'-0"
336 5/8"
32'-8 3/4"
13-11/2"
12'-33/8"
1111 1/2"
12'-03/8"
12'-6 1/8"
13-83/8"
4-117/8"
3-35/8"
3'-33/4"
4-31/8"
3-91/4"
6'-15/8"
38"
7-0"
14'-8 7/8"
13-107/8"
13'-6 5/8"
13'-6 3/4"
13-11 1/4"
149 5/8"
25'-11/4"
26'-3 3/8"
210"
9-11/4"
54'-0"
54'-0"
4'-81/4"
9.5 3/8"
9-87/8"
100 3/4"
104 5/8"
108 1/2"
11'-0 3/8"
44"
2'-13/8"
4-81/2"
9'-11/4"
8-10"
50"
7-0"
100"
72"
84"

Location
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Endwall
Footing/Weir
Endwall
Footing/Key
Weir
Weir
Weir
Footing/Weir Endwall
Footing/Weir Endwall
Footing/Weir Endwall
Footing/Weir Endwall
Footing/Weir Endwall
Footing/Weir Endwall
Weir Endwall

Endwall
Footing

Footing
Footing

Total Weight
(Ibs)
33
41
25
25
10

=
o © v v v

v w w1

DN R R R R R R
O O U » O O O O -

322
866
144
172
13
13
13
14
14
15
69

503
673
42
58
83
277
374
4066

A
43'-4"
540"

33'-65/8"
32'-83/4"
13-11/2"
12'-3 3/8"
1111 1/2"
12'-0 3/8"
12'-6 1/8"
13'-8 3/8"
4-117/8"
3-35/8"
3'-33/4"
4-31/8"
3-91/4"
6'-15/8"
38"
7-0"
14'-8 7/8"
13-107/8"
13'-6 5/8"
13'-6 3/4"
13-11 1/4"
14'-9 5/8"
25'-11/4"
26'-3 3/8"

9-11/4"
54'-0"
54'-0"

4'-81/4"

9.5 3/8"

9-87/8"

100 3/4"

104 5/8"

108 1/2"

11'-0 3/8"

44"

2'-13/8"

9'-11/4"
8'-10"

Calc by: _YSS__ Date: _10/17/2017_

0'-10"

30"
30"

Checked by:__RHB,
Date: _10/2/2017___

20"

422"
54"
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Lake Charlene Calc by: _YSS__ Date: _10/17/2017_

M P#350271 Checked by:__RHB
MOTT M North Headwall Date: _10/2/2017___
MACDONALD

North Headwall Concrete Quantities

Weir
L (ft) D (ft) W (ft) V (ft®) cY
53.0 2.9 0.7 100.7
4.7 10.9 0.7 33.9
4.7 10.9 0.7 33.9
Headwall
L (ft) D (ft) W (ft) V (ft}) cy
54.3 9.3 1 506.0 19
Footing
L (ft) D (ft) W (ft) V (ft}) cY
54.3 1.0 4.50 2445
53.0 1.0 4.67 247.3 9
Key
L (ft) D (ft) W (ft) V (ft}) cY
53.0 1.5 1.00 79.5 2.94
Under 5'-6" Pipe
L (ft) D (ft) W (ft) V (ft}) cyY
2 1.7 3.5 12.0 0.4
Pipes
A (ft) W (ft) V (ft}) cyY
23.8 1 23.8 0.9
19.6 1 19.6 0.7
19.6 1 19.6 0.7
Notch
A (ft) W (ft) V (ft}) cyY
0.3 1 0.3 0.01
Total a4
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Lake Charlene Calc by: _YSS__ Date: 10/17/2017_

M P#350271 Checked by:__RHB
MOTT M North Headwall Date: _10/2/2017
MACDONALD

North Headwall Riprap Quantities
Rubble Riprap (SG 2.2)

L (ft) Area (ft°) Weight (TN)
54.33 10.75 40
20.00 12 16
6.67 12 5
28.33 12 23
Total 85
Sand Cement
L (ft) D (ft) W (ft) Volume (CY)
54.33 3.5 1.5 11
Total 11

Page 34 of 54



M
MOTT M

MACDONALD

L (ft)
203

L (ft)
20.3

L (ft)
20.3

Lake Charlene

P#350271

South Headwall

Calc by: _YSS__ Date: _10/17/2017_
Checked by:__RHB
Date: _10/2/2017___

South Headwall Concrete Quantities

D (ft)
7.1

D (ft)
0.8

D (ft)
1.25

A (ft)
19.6

Headwall
W (ft)
0.83
Footing
W (ft)
4.50
Key
W (ft)
0.67
Pipes
W (ft)
0.83

V (ft) cy
119.5 4
V (ft}) cyY
68.3 3
V (ft}) cY
16.9 0.63
V (ft) cY
16.4 0.6
Total 7

Page 35 of 54



Lake Charlene Calc by: _YSS__ Date: _10/17/2017_

M P#350271 Checked by:__RHB
MOTT M South Headwall Date: __10/2/2017___
MACDONALD

South Headwall Reinforcing Quantities

Total No. | Total Length Total Weight
Size Desig. Req (ft) A B C Location (Ibs)
3 Al 4 19'-11" 19'-11" Endwall 30
3 A2 2 3'-2" 3'-2" Endwall 2
3 A3 16 2'-0" 2'-0" Endwall 12
3 Ad 2 2'-10 3/8" 2'-10 3/8" Endwall 2
3 A5 2 14'-55/8" 14'-55/8" Endwall 11
3 A6 2 13'-13/4" 13'-13/4" Endwall 10
3 A7 2 12'-7 1/4" 12'-7 1/4" Endwall
3 A8 2 12'-51/4" 12'-51/4" Endwall 9
3 A9 2 12'-67/8" 12'-67/8" Endwall
3 A10 2 13'-05/8" 13'-05/8" Endwall 10
3 All 2 14'-2 3/8" 14'-2 3/8" Endwall 11
3 B1 21 2'-5" 2'-5" 10" 1'-7" Key 19
4 Al 32 6'-11" 6'-11" Endwall 148
4 A2 27 4'-2" 4'-2" Footing 75
4 A3 12 19'-11" 19'-11" Footing 160
4 B1 15 4'-10" 2'-0" | 2'-10" Endwall/Footing 48
4 B2 15 3'-10" 1'-10"  2'-0" Endwall/Footing 38
5 Al 4 5'-3" 5'-3" 22
5 A2 4 3'-9" 3'-9" 16
642
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Lake Charlene Drainage Study

MOTT Calculation

MACDONALD
Subject: Prepared by: Date: Discipline:
CV - Civil YSS 10/17/2017
Component: Checked by: Date: BR
S. 61st Street and US Hwy 98 BFH (insert)
Calculation No: Rev. No. [Reviewed by: Date: Sheet No.:

350271 0 |(insert) (insert)

6 S.61st Street and US Hwy 98 (Mast Arm)

Revised on
02/02/2018
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GON70859
Text Box
Revised on 02/02/2018


FDOT Mast Arm Analysis Program

. . The new custom file will be a copy of the last file called from
Custom File Name (optional) ||Lake Charlene Mast A'l the program. A 'dat'extension will be added to the file name.

Add file to file list Refresh File List |
—_—

Select Data File (required) Lake Charlene Mast Arm All data files are in the same directory as the MastArm.xmcd fi
A30D-A30DH-P1DL-DS1244 .
A30D-A30D-P1DL-DS124 Path = "P:\350271 - HDR Lake Charlene Drainage Study\Struc

A30DH-A30DH-P1DL-DS1245 DataFile = "Lake Charlene Mast Arm.dat"
A30SH-P1SL-DS124

A30S-P1SL-DS124
A40D-A30DH-P2DL-DS 1441

This program works in conjunction with Mastarm Design Standards 17743 and 17745. Reterence

References:

AASHTO LRFD Specifications for Signs, Luminaires and Traffic Signals, 1st Edition (LRFDLTS).
FDOT Structures Manual Vol. 3 (SM V3).

For more information see Reference.xmcd and Changes.xmcd.

me Reference:P:\350271 - HDR Lake Charlene Drainage Study\Struct\MastArm-LRFDv1.0\REV_121317\REV_013118\LRFD Equation Module.xmct

[*l—Read In Data

General Information DataFile = "Lake Charlene Mast Arm.dat"

Current Values New Values
Subject = "A70D-A40D-P5DL-DS165" Fem’sed Sign/Signal Locations
ProjectNo = 3.503x 10° 350271
PoleLocation = "U.S 98 and S 61st. Ave" |L.I_S 98 and S 61st. Ave
Date = "08/01/2017" 02/02/2018
Use Control+F9 to
DesignedBy = "YSS" |\(55 recalculate the worksheet,
once to write out data, twice
CheckedBy = "BFH" |EIFH to read in data
Wind Speed DataFile = "Lake Charlene Mast Arm.dat"
Current Value New Value
WindSpeed = 150-mph |15[] mph SMV33.8.2
Kqi=0.85
Vservice := 90mph
Arm 1 Analysis DataFile = "Lake Charlene Mast Arm.dat”  WindSpeed = 150-mph

2/2/2018 MastArmLRFDv1.0.xmcd 1



[Arm 1 Loads

SignalData,m =

New Values

SignDatag, =

New Values

Arm 1 Loads

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 45 3 "yes"
2 57 5 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data " Yes" or "No"
use 0 to keep current values
"SignalNumber" ['DistToSignal(ft)" | "#SignalHeads" "BackPlate"
1 45 3 "yes"
2 57 5 "yes"
3 "X" "X" "yes"
4 "X "X "yes"
5) 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber" "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 50 7.5
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)" use X to zero out data
1 50 7.5 use 0 to keep current values
2 0 0
3 0 0
4 0 0
5 0 0

[Arm 1 Properties

2/2/2018

MastArmLRFDv1.0.xmcd



Current Values
I—total.alrml = 63ft

Diameteryase arm1 = 17-in

DiStspIice.from.base.arml = 35ft

0.25 \
twall.arm1 = 0.375 -In

Arm 1 Properties

[r]—Analyze Arm 1

feet, 40 ft. max. for 1 piece arms

feet, splice distance, for 2 piece arms,

set Distgpjice from.pase.arm1 = Oft

length of piece closest to pole,

use X to zero out (FE) for NO SPLICE

inches, this value is used for one piece arms (FD)

New Values

Ir

Iﬂ'i inches, measured flat to flat (FG)
I:ﬁi

025

0.375

inches, for 2 piece arms, wall thickness of piece closest to the pole,

use X to zero out (FH)

Summary -Arm 1 Geometry and Loading

e
“8

WindSpeed = 150-mph

8.71

Diamet o Diamet 12.915)
lametery; = -n lameter, = -In
tip.arm1 12.13 base.arm1

Xsignal.armlil =

45| ft

57

—40 -20

Location of Signs and Signals

Ltotal.arml = 63ft

SeC'[ionssignal.armli =

3

5

17

L 30 ft
arml — 35

X =
1 panel.armljl

|_so|f

025 )
twall.arm1 = 0375 -In

Areapanel.armlj 1 =

[ 75]4?

Arm 1 Combined Stress Ratio and Deflection

max(CFlyms) = 0.545

Arm 2 Analysis

max(Agrmy) = 10.67-in

DataFile = "Lake Charlene Mast Arm.dat"

2'deg'Z(|—arm1 - I-splice.provided) = 25.55-in

WindSpeed = 150-mph

[Arm 2 Loads

2/2/2018
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SignalDataymy =

New Values

SignDatagym, =

New Values

Arm 2 Loads

"SignalNumber" "DistanceToSignal(ft)" "NumberOfSignalHeads" "BackPlate"
1 8 3 "yes"
2 16 3 "yes"
3 0 0 "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
use X to zero out data
use 0 to keep current values Yes'br ho"
"SignalNumber" ['DistToSignal(ft)" [ "#SignalHeads" "BackPlate"
1 8 3 "yes"
2 16 3 "yes"
3 "X "X "yes"
4 0 0 "yes"
5 0 0 "yes"
6 0 0 "yes"
7 0 0 "yes"
8 0 0 "yes"
9 0 0 "yes"
10 0 0 "yes"
"PanelNumber” "DistanceToPanelCentroid(ft)" "PanelArea(sf)"
1 25 8.25
2 0 0
3 0 0
4 0 0
5 0 0
"Panel#"| "DistToCentroid(ft)" "PanelArea(sf)"
1 25 8.25 use X to zero out
> e NG use 0 to keep current values
3 0 0
4 0 0
5 0 0

[Arm 2 Properties

2/2/2018
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Current Values

Ltotal.armz = 34ft

Diameterpase arm2 = 13-in

DiStspIice.from.base.armz = 0-ft

0.25)
twall.arm2 = 0 -n

Arm 2 Properties

New Values

feet, splice distance, for 2 piece arms,
length of piece closest to pole,

use X to zero out (SE)

inches, use X to zero out (SD)

100

use X to zero out (SH)

inches, measured flat to flat, use X to zero out (SG)

feet, 40 ft. max. for 1 piece arms, use X to zero out set Ligga armp = 0ft for NO ARM2

set Distgpiice from.base.arm2 = Oft
for NO SPLICE

inches, for 2 piece arms, wall thickness of piece closest to the pole,

E Ameliiee Ao A
Summary - Arm 2 Geometry and Loading
5
| | Q 9 a
~30 20 tj ~10 b N
— 5

WindSpeed = 150-mph

8.275

Diameterijp armz = ( 0

xsignal.armziz =

g|ft 3
16 3

2

Ltotal.armz = 34ft

: : 13) .
-in Diameteryase arm2 = 0 -in

SECtionSsignal.armZi

Location of Signs and Signals

34
I—arm2 = 0 ft

xpanel.armz.

j2
[2s]®

Arm 2 Combined Stress Ratio and Deflection

max(CFlymy) = 0.352

2/2/2018

max(Aarmz) = 1.87-in

MastArmLRFDv1.0.xmcd

0.25) .
twall.arm2 = 0 -In

Areapanel.armzj2 =

2'dEQ'Z(Larm2 - I—splice.provided) = 12.57-in



Luminaire Arm Analysis DataFile = "Lake Charlene Mast Arm.dat”  WindSpeed = 150-mph

[Luminaire Properties

See Design Standards 17743 and 17745 for input values.

Z
@
=
5
c
M
%)

Current Values set Yuminaire = Oft for NO LUMINAIRE

Y \uminaire = O ft feet, use X to zero out (Standard LA = 40 feet)

Xiuminaire = 10-ft feet, use X to zero out (Standard LB = 10 feet)

Diameteryage [umarm = 3-iN inches, use X to zero out (Standard LC = 3 inches)

twall lumarm = 0.125-in inches, use X to zero out (Standard LD = 0.125 inches)

Slopejymarm = 0.5 rise/run, use X to zero out (Standard LE = 0.5)

Numarm = 8-t feet, use X to zero out (Standard LF = 8 feet)

dpolt jum = 0.5-in inches, use X to zero out (Standard LG = 0.5 inches)

UL

thaseplate.lum = 0.75-in inches, use X to zero out (Standard LH = 0.75 inches)

Luminaire Properties

[¥]— Analyze Luminaire
Summary - Luminaire Arm Geometry

YIuminaire =0ft xluminaire =0-ft DiamEterbase.lumarm = 0-in twall. lumarm = 0-in
Slopejymarm = 0 Mumarm = 0-ft dpoittum = 0-in thaseplate.lum = 0-1n
Whase.jum = 0-in Wehannel.lum = 0-1n

Luminaire Arm Ratios

CFlpase.lumarm = 0 CheckBolt ymgoit = "OK" PRbaseplate.lum = 0 PRconn.plate.lum = 0

Uprig ht Analysis DataFile = "Lake Charlene Mast Arm.dat" WindSpeed = 150-mph

[Pole Properties

2/2/2018 MastArmLRFDv1.0.xmcd



Current Values
Ypole = 27 ft

Yarm.conn = 241t
Diameteryse pote = 24-in

twa||.p0|e = 0.375-in
155Y)

Gap = -in
155

Pole Properties

pSummary - Upright Geometry

1551 .
Gap = -in

155
Ypole = 27 ft

Diameteryase pote = 24-in

New Values

375

b5
b5

T

feet (UA) Common wall thicknesses:
0.1793in.

feet (UB) 0.2391in.

_ 0.25in.

inches, measured flat to flat (UD) 0.313in.
0.375in.

inches (UE) 0.5in.

inches, clear distance between connection plate and upright

inches, use X to zero out

<

—

arm.conn = 2

4 ft a = 90-deg

wall.pole = 0.375-in

Upright Combined Stress Ratio and Deflections

max(CFlyoe) = 0.371

[Chki0.421 = "OK" |

Mast Arm Connection(s) AnalysiS DataFile = "Lake Charlene Mast Arm.dat"

max(Ay ) = 1-in

max(A, ) = ~0.21-in

[CheckDeflecy,4 21 (AtiP, Yarm,conn) = "OK" |

ChecksSlopeg 421(Slope) = "OK™

WindSpeed = 150-mph

[Connection Properties

Current Values

hconn.plate = 30:in

0.75)
tvertical.plate = 075 -In
q 1.25) .

= -In
bolt.conn 1.25

3).
tbaseplate.arm: 3 -n

36 .
bconn.plate.pv: 36 -n

2/2/2018

M|

_.
[
h

L

inches, for two arm Mast Arms both connection plate
heights must be equal (HT)

inches (FL)

inches, use X to zero out (SL)

inches (FP)

inches, use X to zero out (SP)
inches (FK)
inches, use X to zero out (SK)
inches (FJ)
inches, use X to zero out (SJ)

MastArmLRFDv1.0.xmcd



Connection Properties

[#l— Analvze Connection

Summary - Connection Geometry
15.5) .

Gap = -in
15.5

d L2s ), #ConnBolt °
= -In onnpBolts =

bolt.conn 1.25

2) 36) .
tconn.plate: 2 -n bconn.plate.pv: 36 -n

0.3125)) . 0.25) .
Weonn.plate = 0.3125 -In Wyertical.plate = 0.25 -n

hconn.plate = 30-in

»

Connection Ratios

"OK"
CheckBoltconngolt = ( j

el 0.449
"OK" t.vert.plate =

0.076

Base Plate Analysis DataFile = "Lake Charlene Mast Arm.dat"

25.8346 \
Offseteonn = (25,3346}In
. 1251
Spacingyojis conn = (12.5)'”]

0.75) .
tvertical.pla’(e = 075 -In

3.
tb.alsepla'(e.arm = (3)'“

0.833
IDRt.baseplf;l’(e.arm =

1
PR =
0.833 t.connplate.arm (lj

WindSpeed = 150-mph

[Base Plate Properties

Current Values New Values

#AnchorRods = 6

|2 inches (BC)

dbolt.pole = 2:in

Base Plate Properties

| use 6 bolts minimum

«!'_Summary - Upright Base Plate Geometry

#AnchorRods = 6 dpolt.pole = 2°0N

Upright Base Plate Performance Ratios

CheckAnchor.Bolt.Capaci’(y = "OK" IDRpr;'((e.pole =1

Foundation Analysis
DataFile = "Lake Charlene Mast Arm.dat"

tbaseplf;\’(e.pole = 25in

Diameterpasepiate pole = 40-in

neck, "OK"
chec! idth =
onn.plate.width "OK"

Cohesionless or Cohesive Soil

[Soil Properties

Current Values New Values
O Clay
SoilType = 1 ® Sand
2/2/2018

0-clay 1-sand

MastArmLRFDv1.0.xmcd



Deoif = 23-deg degrees, soil friction angle (sand)

Ceoil = 2000-psf psf, soil shear strength (clay)

T

soil = 49-pcf pcf, soil density (typical design value = 45-50 pcf)
vertical distance between top of
Offset = 01t foundation and groundline
Npiows = 9 Number of blows per foot.
o If N< 5, contact the district geotech Engineer SMV313.6
Soil Properties
[¥]— Analyze Foundation
Summary - Soil Properties and Drilled Shaft Geometry
0-cla
SoilType =1 4 _ san):j dsoil = 23-deg Csoil = 2000-psf soil = 49-pcf Offset = 0 ft
Diametergp s = 5 ft L =171t .
shaft shaft Lanchor.rod = 48-in
#BarsProvided = 19 dpar = 1.41-in .
bar ‘BF'= Lembedment.rod = 40-in
Foundation Performance Ratios
DCRatiofoungation = 0-906 CheckReinfClearSpacing = "OK" CheckShearTorsion = "OK"

e LR g, = MO CheckMaxSpacingTransvReinf = "OK"

OverlapTest = "No Overlap of Failure Cones”  OverlapDesign = "Based on No Overlap of Failure Cones"

BreakoutTest = "OK"

Fatigue Analysis DataFile = "Lake Charlene Mast Arm.dat” ~ WindSpeed = 150-mph

Use the member cross section adjacent to the weld toe to compute the nominal stress range. LTS 11.9

FatigueCategory := 2 SMV311.6

[¥]— Analyze Structure for Fatigue

Arm and Pole Welds

fgalioping.arm1 = 2.747-ksi CAFTyiipengroove weld.arm1 = 4.5-Ksi ChecKgaioping.arm1 = "OK"
fgalloping.armz = 1.858-ksi CAFTfullpengroove.weld.armz = 7-ksi CheCkgalloping.armz = "OK"
fqalloping.pote = 1.36-Ksi CAFTtyiipengroove.weld.pole = 4.5-Ksi ChecKgaiioping.pote = "OK"
ang_arml = 2175'(3' CheCknt.arml = "OKu

2/2/2018 MastArmLRFDv1.0.xmcd



fawg.armz = 1.4-ksi

frwg pole = 2-217-Ksi

A325 Connection Bolts

3.6 ) _
ftg.bolt = (O 9j'k3| CAFT conn.polt = 16-ksi

28)
ft.nwg.bolt: 0.7 -ksi

Anchor Bolts

fig.roa = 1.953-ksi CAFTanchor.rods = 7-Ksi

fiwgrod = 3.182-ksi

Checkyyg.armz = "OK"

Checknwg pole = "OK”

Check, oK
ec =
g.conn.bolt "OK"

Check oK
ec! =
nwg.conn.bolt "OK"

Checkg roq = "OK"

Checknwgrod = "OK"

[¥] Summary

Mast Arm Design and Analysis Summary

WindSpeed = 150-mph

Subject = "Revised Sign/Signal Locations

ProjectNo = 3.503 x 105

1st Mast Arm
#Signalsgymg = 2

DesignedBy = "YSS"

CheckedBy = "BFH"

#Panelsym = 1

DataFile = "Lake Charlene Mast Arm.dat"

PoleLocation = "U.S 98 and S 61st. Ave"
Date = "02/02/2018"

45 _ 3 1
Xsignal.arml = ft SECtlonSsignal.arml = BaCkaatesignal.arml =
57 5 1
2
xpanel.arml = (50) ft AreE’lpanel.arml = (75)ft
Ltotal.arm1 = 63ft I—splice.provided.arml = 24-in

2/2/2018

MastArmLRFDv1.0.xmcd
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FA'= 30 'FB'= . 8.715 \ . FC'= . 12,915 .
— Lam1 = 3 -ft — Dlametertip.armlz -in o= Diameteryge arm1 = -in

12.135 17
'FD'= 0.25 \ .
= wallarm1 = | o oo 0 max( Agrmi) = 10.67-in max(CFlyms) = 0.545
2nd Mast Arm
#Signalsyymp = 2 #Panelsymo = 1
8 . 3 1
xsignal.armz = ft Secuonssignal.armZ = BaCkplatesignal.armZ =
16 3 1
2
Xpanel.armz = (25)ft Areapanel.armZ = (8.25)ft
Ltotal.arm2 = 341t I—splice.provided.armz = 24-in "UF'= o= 90-deg (Angle Between Arms)
'SA'= 34 'SB'= . 8.275 ) 'sc'= L 13) .
spre bam2 = [ 0 j-ft g DIaMeterip armp = ( 0 -in 5= DlaMetelyase am2 = 0 -in
'SD'= 0.25) . .
s lwallarm2 = [ 0 )ln max(Aa,mz) =1.87-in max(CFIarmz) =0.352
Luminaire Arm and Connection DataFile = "Lake Charlene Mast A WindSpeed = 150-mph
(use MC10x33.6 channel for connection)
"LA'= Yiuminaire = 0 ft "LB'= Xjuminaire = 0 ft 'LC'= Diameteryase jymarm = 0-in
'LD'= tyail.lumarm = 0-in 'LE'= Slopejymam = 0 "LF'= Mymarm = 0 ft
'LG'= dpoijym = 0-in "LH'= thaseplate.um = 0-1n
'LI'= Whage Jum = 0-in "LK'= Wehannel lum = 0-in
CFlpase.lumarm = 0 CheCkBOItLumBolt = "OK" PRbaseplate.lum =0 PRconn.plate.lum =0
Upright
UA'= Yol = 27-Tt uc'=
pole "UB'= Yarm.conn = 24-t ue'= .
_ ) Diameteryp pole = 20.2492-in
uD'= Diameterysge poje = 24-In UE'= tygipole = 0.375+in UF'= o= 90-deg
uG'= Y =0ft .
lum.conn Ay g = Liin Slope, = 0.43-deg

2/2/2018 MastArmLRFDv1.0.xmcd 11



Az.dl =-0.21-in

1st Arm/Upright Connection

#ConnBoItsO =6
'FK'= tb.a1seplate.arm0 =3-in
'FN'= errtical.plate0 = 0.25-in
'FP= dbolt.conn0 =1.25:in

'FS'= Spacmgbolts.conn0 =125:in

2nd Arm/Upright Connection

#ConnBoIts1 =6
'SK'= tbaseplate.arm:L =3-in
'SN'= errtical.plate1 = 0.25-in
'Sp'= dbolt.conn1 =1.25:in

'S8'= Spacmgbolts.conn1 =125:in

CheckBolt, = oK
eckBo
ConnBolt "OK"

Pole Baseplate
#AnchorRods = 6

'‘BC'= dbolt.pole =2:in

CheckAnchor.Bolt.Capaci’(y = "OK"

Foundation

'‘DA'= Lshaft = 17-ft

d
'RA'= round bar_ =11
0.125in

'RC'= NumSpaces,, par = 12

2/2/2018

Slope, = 0.09-deg

HT'= hconn.plate = 30-in
‘FL'= tver'(ical.plate0 = 0.75-in

'FO'=

Offsetcc,nnn = 25.8346-in

'FR'= tmin.pr.LTS = 2in

FT'= Weonn plate = 0.3125-in

HT'= hconn.plate = 30-in
'SL'= tver'(icr;ll.plate1 = 0.75-in

'SO'=
Offsetcc,nn1 = 25.8346-in

'SR'= tmin.pr.LTS = 2-in

'ST'= Wconn_matel = 0.3125-in

B =1.028

max(CFlple) = 0.371

'Fr'= bconn.plate.pv0 = 36-in

PRt.b;;lseplate.arm

0 0.833
PRt.connplate.armo = 1
0.449

CFIt.vert.pIateO

'§J'= bconn.plate.pv1 = 36-in

PRt.b;;lseplate.arm

1 0.833
PRt.connplate.arml = 1
0.076

CFIt.vert.pIatel

DataFile = "Lake Charlene Mast £ WindSpeed = 150-mph

'BA'= Diameteryasepiate.pole = 40-in
'BF'= Lembedment.rod = 40-in

Diameterboltcircle.pole = 32-in

CheckAnchor pjter = "OK"

'DB'= Diametergp s = 5-ft
'RB'= #BarsProvided = 19
'RD'= Syp = 8-in

MastArmLRFDv1.0.xmcd

'‘BB'= tb.alseplate.pole =2.5in

I:)Rpla’(e.pole =1

dpar = 1.41-in Offset = O ft
Diameter,epar circle = 37783 ft

DCRatiofoundation = 0.906

12



[¥l—WRITFEPRN ta I ine 1-2-3

Mast Arm Tip Deflection

Compare Mast Arm deflection of each armto a proposed camber

Cambery, := 2-deg Camberm,, := 2-deg

Larmi = ZLa,ml - if[(l_a,m11 = O~ft),0~ft,2~ft} Lamz = ZLa,mz - if[(La,mzl = 0~ft),0~ft,2~ft}

Deflectionam; := Slopex-Larmg + max(Agms) Deflection, . ; = 16.36-in

Camber A lypyqrg := Sin(Cambersma)- Lam CamberArmXpyarg = 26.38-in

Deflection,ms := [ Slope, Lamy: (sin(c)) | + Slopey- Lamzcos(a) + max(Agrmy) Deflectiongmy = 2.53-in

CamberArm2,pyard = sin(Camberarmz)-La,mz CamberArm2,pyarg = 14.24-in

Check Clearance Between Connection Plates (for Two Arm Structures only)

a = 90-deg o= if[(c > 180-deg), (360-deg — o), ]

Offseteonn = 25.835-in boonn plte.py, = 36-in Neonn plate = 30-in o = 90-deg

Offsetconnl = 25.835-in bconn.mate,pvl = 36-in

X1 1= Offseleom, = toomn plae, ~ h“’“”-"'“"M y1 = —bconn.zlate.pvo x1=233Lin y; = 18:in

bt:onn.plate.pv

)-cos(cx) + f-sin(a)

sin(Camberarmz)
2

sin( Camber. bconn.plate.pv
Mjsm(a) _ —l'COS(OL)

X = (Offsetconnl - tconn.platel - hconn.plate'

X = 18in  y, = 23.31.in

Yo = (Oﬁsmconnl - tconn.platel - hconn.plate' 2

Clearance := J(xl - x2)2 +(y1 - y2)2 Clearance := if[ (y, < y1).if[(x; > x,), Clearance, 0-in], Clearance] Clearance = 7.51-in

MVWWWWWWW

(if Clearance equals 0, then Connection Plates intersect and redesign is required.

Plan View - Connection Plate Clearance for Two Arm Connections

[¥]— Coordinates for Drawings

2/2/2018 MastArmLRFDv1.0.xmcd 13



Connection Plate Clearance

257

201

15p

Connection Plate 1
Connection Plate 2
e Pole Section

Clearance = 7.51-in

Diameterconn pole = 20.6692-in

tconn.plate0 = 2-in

bconn.plate.pv0 = 36-in

tvertical.plate0 = 0.75-in
Offsetconno = 25.8346-in

Gap0 = 15.5-in

tconn.plate1 =2-in
bconn.plate.pv1 = 36-in
tvertical.platel = 0.75-in

Offsetgony, = 25.8346-in

Gap1 = 15.5-in

Plan View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

2/2/2018

MastArmLRFDv1.0.xmcd
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Dimensions in Inches

Dimensions in Inches

Shaft

Cxx) Reinforcement

Base Plate
Base Plate

OO Anchor Bolts

Diameteryase pote = 24-in
Diameteryasepiate pole = 40-in
Diametergp, = 60-in
Diameteryoicircle.pole = 32:1N
Diameter epar circle = 45.34-in
#AnchorRods = 6

#BarsProvided = 19

Elevation View - Drilled Shaft, Base Plate, Anchor Bolts, & Reinforcing Steel

2/2/2018

MastArmLRFDv1.0.xmcd
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Dimensions in Inches

36
24
12
0
-12
- 24
- 36
— 36 - 24 -12 0 12 24
Dimensions in Inches
Shaft
Base Plate
GEES Reinf. Bar
@ A nchor Bolt

—— PO |e

36

2/2/2018

MastArmLRFDv1.0.xmcd

Diameterpase pote = 24-in
Diameterbaseplate.pole = 40:in
tbasepla’(e.pole =25:in
Diametergpas = 5-ft
Diameterboltcircle.pole = 32:in

Diameter,epar circle = 45.3-in

16
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PERMITS
FDOT PERMIT STILL PENDING AS OF 02/05/2018

hdrinc.com 25 West Cedar Street, Suite 200, Pensacola, FL 32502-5945
(850) 432-6800


DVINSON
Text Box
FDOT PERMIT STILL PENDING AS OF 02/05/2018


DEPARTMENT OF THE ARMY
JACKSONVILLE DISTRICT CORPS OF ENGINEERS
PENSACOLA REGULATORY OFFICE
41 NORTH JEFFERSON STREET, SUITE 301
PENSACOLA, FLORIDA 32502

REPLY TO

ATTENTION OF December 27, 2017
Regulatory Division
North Permits Branch
Pensacola Permits Section
SAJ-2017-02504 (NW-HMM)

Escambia County Board of County Commissioners
c/o Joy Jones, County Engineer

3363 West Park Place

Pensacola, FL 32502

Dear Ms. Jones:

Your application for a Department of the Army permit has been assigned number SAJ-
2017-02504 (NW-HMM). A review of the information and drawings provided shows the
proposed work is to impact 0.069 acres of wetlands associated with stormwater drainage
improvements. The work consists of impacts to 2479 square feet of wetlands for the
replacement of the headwall and removal of 105 cubic yards of accumulated sediments
(on the north side of Lake Joanne Drive) and 419 square feet of wetlands for the extension
of the existing endwall and replacement/rehabilitation of riprap (on the south side of the
61t Avenue and Highway 98 intersection). The project is located at Lake Joanne Drive
and South 615t Avenue, Latitude 30.400726° North, Longitude 87.301116° West, in Lake
Charlene, Sections 20, 21 and 53, Township 2 South, Range 30 and 31 West, in Escambia
County, Florida.

Your project, as depicted on the enclosed drawings, is authorized by Nationwide Permit
(NWP) Number 3. In addition, project specific conditions have been enclosed. This
verification is valid until March 18, 2022. Furthermore, if you commence or are under
contract to commence this activity before the date that the relevant nationwide permit is
modified or revoked, you will have 12 months from the date of the modification or
revocation of the NWP to complete the activity under the present terms and conditions of
this nationwide permit. Please access the U.S. Army Corps of Engineers' (Corps)
Jacksonville District's Regulatory Internet page to access Internet links to view the Final
Nationwide Permits, Federal Register Vol. 82, dated January 6, 2017, specifically pages
1983 to 2008, and the table of Regional Conditions. The Internet page address is:

http://www.saj.usace.army.mil/Missions/Requlatory.aspx

Please be aware this internet address is case sensitive and should be entered as it
appears above. Once there you will need to click on “Source Book”; and, then click on
“Nationwide Permits.” These files contain the description of the Nationwide Permit
authorization, the Nationwide Permit general conditions, and the regional conditions, which
apply specifically to this verification for this NWP. Enclosed is a list of the six General
Conditions, which apply to all Department of the Army authorizations. You must comply


http://www.saj.usace.army.mil/Missions/Regulatory.aspx

with all of the special and general conditions and any project specific condition of this
authorization or you may be subject to enforcement action. In the event you have not
completed construction of your project within the specified time limit, a separate application
or re-verification may be required.

The following special conditions are included with this verification:

1.

Reporting Address: The Permittee shall submit all reports, notifications,
documentation and correspondence required by the general and special conditions
of this permit to the following address:

a. For standard mail: U.S. Army Corps of Engineers, Regulatory Division,
Enforcement Section, 41 North Jefferson St., Suite 301, Pensacola, FL 32502.

b. For electronic mail: SAJ-RD-Enforcement@usace.army.mil (not to exceed 10 MB).
The Permittee shall reference this permit number, SAJ-2017-02504 (NW-HMM),
on all submittals.

Self-Certification: Within 60 days of completion of the work authorized by this permit,
the Permittee shall complete the attached “Self-Certification Statement of Compliance”
form and submit it to the Corps. In the event that the completed work deviates in any
manner from the authorized work, the Permittee shall describe the deviations between
the work authorized by this permit and the work as constructed on the “Self-
Certification Statement of Compliance” form. The description of any deviations on the
“Self-Certification Statement of Compliance” form does not constitute approval of any
deviations by the Corps.

Erosion Control: Prior to the initiation of any work authorized by this permit, the
Permittee shall install erosion control measures along the perimeter of all work areas to
prevent the displacement of fill material outside the work area. Immediately after
completion of the final grading of the land surface, all slopes, land surfaces, and filled
areas shall be stabilized using sod, degradable mats, barriers, or a combination of
similar stabilizing materials to prevent erosion. The erosion control measures shall
remain in place and be maintained until all authorized work has been completed and
the site has been stabilized.

Turbidity Barriers: Prior to the initiation of any of the work authorized by this permit,
the Permittee shall install floating turbidity barriers with weighted skirts that extend to
within 1 foot of the bottom around all work areas that are in, or adjacent to, surface
waters. The turbidity barriers shall remain in place and be maintained until the
authorized work has been completed and all suspended and erodible materials
have been stabilized. Turbidity barriers shall be removed upon stabilization of the
work area.

Eastern Indigo Snake Protection Measures and Inspection: Permittee shall comply
with U.S. Fish and Wildlife Service's “Standard Protection Measures for the Eastern
Indigo Snake” dated August 12, 2013, which can be found at
https://www.fws.gov/northflorida/iIndigoSnakes/20130812 Eastern_indigo_snake Stan
dard Protection _Measures.htm. All gopher tortoise burrows, active or inactive, shall be
evacuated prior to site manipulation in the vicinity of the burrow. If excavating
potentially occupied burrows, active or inactive, individuals must first obtain state
authorization via a Florida Fish and Wildlife Conservation Commission (FWC)



mailto:SAJ-RD-Enforcement@usace.army.mil
https://www.fws.gov/northflorida/IndigoSnakes/20130812_Eastern_indigo_snake_Standard_Protection_Measures.htm
https://www.fws.gov/northflorida/IndigoSnakes/20130812_Eastern_indigo_snake_Standard_Protection_Measures.htm

Authorized Gopher Tortoise Agent permit. The excavation method selected shall
minimize the potential for injury of an indigo snake. The Permittee shall follow the
excavation guidance provided in the most current FWC Gopher Tortoise Permitting
Guidelines found at http://myfwc.com/gophertortoise. If an indigo snake is
encountered, the snake must be allowed to vacate the area prior to additional site
manipulation in the vicinity. Holes, cavities, and snake refugia other than gopher
tortoise burrows shall be inspected each morning before planned site manipulation of a
particular area, and if occupied by an indigo snake, no work shall commence until the
snake has vacated the vicinity of the proposed work.

. No building or fill materials, tools or other equipment shall be stockpiled within the
waters of the United States.

. All contractors involved in this permitted activity shall be provided copies of this permit
in its entirety. A copy shall remain on site at all times during construction.

. Agency Changes/Approvals: Should any other agency require and/or approve changes
to the work authorized or obligated by this permit, the Permittee is advised a modification to
this permit instrument is required prior to initiation of those changes. It is the Permittee’s
responsibility to request a modification of this permit from the Pensacola Permits Section.
The Corps reserves the right to fully evaluate, amend, and approve or deny the request for
modification of this permit.

. Cultural Resources/Historic Properties:

a. No structure or work shall adversely affect impact or disturb properties listed in the
National Register of Historic Places (NRHP) or those eligible for inclusion in the
NRHP.

b. If during the ground disturbing activities and construction work within the permit
area, there are archaeological/cultural materials encountered which were not the
subject of a previous cultural resources assessment survey (and which shall
include, but not be limited to: pottery, modified shell, flora, fauna, human remains,
ceramics, stone tools or metal implements, dugout canoes, evidence of structures
or any other physical remains that could be associated with Native American
cultures or early colonial or American settlement), the Permittee shall immediately
stop all work and ground-disturbing activities within a 100-meter diameter of the
discovery and notify the Corps within the same business day (8 hours). The Corps
shall then notify the Florida State Historic Preservation Officer (SHPO) and the
appropriate Tribal Historic Preservation Officer(s) (THPO(s)) to assess the
significance of the discovery and devise appropriate actions.

c. Additional cultural resources assessments may be required of the permit area in the
case of unanticipated discoveries as referenced in accordance with the above
Special Condition ; and if deemed necessary by the SHPO, THPO(s), or Corps, in
accordance with 36 CFR 800 or 33 CFR 325, Appendix C (5). Based, on the
circumstances of the discovery, equity to all parties, and considerations of the public
interest, the Corps may modify, suspend or revoke the permit in accordance with 33
CFR Part 325.7. Such activity shall not resume on non-federal lands without written
authorization from the SHPO for finds under his or her jurisdiction, and from the
Corps.



d. In the unlikely event that unmarked human remains are identified on non-federal
lands, they will be treated in accordance with Section 872.05 Florida Statutes. All
work and ground disturbing activities within a 100-meter diameter of the unmarked
human remains shall immediately cease and the Permittee shall immediately notify
the medical examiner, Corps, and State Archeologist within the same business day
(8-hours). The Corps shall then notify the appropriate SHPO and THPO(s). Based,
on the circumstances of the discovery, equity to all parties, and considerations of
the public interest, the Corps may modify, suspend or revoke the permit in
accordance with 33 CFR Part 325.7. Such activity shall not resume without written
authorization from the State Archeologist and from the Corps.

This letter of authorization does not give absolute Federal authority to perform the work
as specified on your application. The proposed work may be subject to local building
restrictions mandated by the National Flood Insurance Program. You should contact your
local office that issues building permits to determine if your site is located in a flood-prone
area, and if you must comply with the local building requirements mandated by the
National Flood Insurance Program.

If you are unable to access the internet or require a hardcopy of any of the conditions,
limitations, or expiration date for the above referenced NWP, please contact me by the
letterhead address, by email at Holly.M.Millsap@usace.army.mil or by telephone at 850-
470-9823.

Thank you for your cooperation with our permit program. The Corps Jacksonville
District Regulatory Division is committed to improving service to our customers. We strive
to perform our duty in a friendly and timely manner while working to preserve our
environment. We invite you to complete our automated Customer Service Survey at
http://corpsmapu.usace.army.mil/cm_apex/f?p=requlatory _survey. Please be aware this
Internet address is case sensitive; and, you will need to enter it exactly as it appears
above. Your input is appreciated — favorable or otherwise.

Sincerely,

Project Manager
Enclosures:

Permit Drawings

General Conditions

Self-Certification Statement of Compliance

Department of the Army Permit Transfer Request

Copylies Furnished:
HDR Engineering, Inc., Agent
CESAJ-RD-SE
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GENERAL CONDITIONS
33 CFR PART 320-330

. The time limit for completing the work authorized ends on March 18, 2022.

. You must maintain the activity authorized by this permit in good condition and in
conformance with the terms and conditions of this permit. You are not relieved of this
requirement if you abandon the permitted activity, although you may make a good faith
transfer to a third party in compliance with General Condition 4 below. Should you
wish to cease to maintain the authorized activity or should you desire to abandon it
without a good faith transfer, you must obtain a modification of this permit from this
office, which may require restoration of the area.

If you discover any previously unknown historic or archeological remains while
accomplishing the activity authorized by this permit, you must immediately notify this
office of what you have found. We will initiate the Federal and state coordination
required to determine if the remains warrant a recovery effort of if the site is eligible for
listing in the National Register of Historic Places.

If you sell the property associated with this permit, you must obtain the signature of the
new owner in the space provided and forward a copy of the permit to this office to
validate the transfer of this authorization.

If a conditioned water quality certification has been issued for your project, you must
comply with the conditions specified in the certification as special conditions to this
permit. For your convenience, a copy of the certification is attached if it contains such
conditions.

. You must allow a representative from this office to inspect the authorized activity at
any time deemed necessary to ensure that it is being or has been accomplished in
accordance with the terms and conditions of your permit.



SELF-CERTIFICATION STATEMENT OF COMPLIANCE

Permit Number: SAJ-2017-02504 (NW-HMM)

Permittee’s Name & Address (please print or type):

Telephone Number:

Location of the Work:

Date Work Started: Date Work Completed:

PROPERTY IS INACCESSIBLE WITHOUT PRIOR NOTIFICATION: YES NO

TO SCHEDULE AN INSPECTION PLEASE CONTACT
AT

Description of the Work (e.g. bank stabilization, residential or commercial filling, docks, dredging,
etc.):

Acreage or Square Feet of Impacts to Waters of the United States:

Describe Mitigation completed (if applicable):

Describe any Deviations from Permit (attach drawing(s) depicting the deviations):

kkkkkkkkkkkkkkkkkkkk

| certify that all work, and mitigation (if applicable) was done in accordance with the limitations and
conditions as described in the permit. Any deviations as described above are depicted on the
attached drawing(s).

Signature of Permittee

Date



DEPARTMENT OF THE ARMY PERMIT TRANSFER REQUEST

Permit Number: SAJ-2017-02504 (NW-HMM)

When the structures or work authorized by this permit are still in existence at the time
the property is transferred, the terms and conditions of this permit will continue to be
binding on the new owner(s) of the property. Although the construction period for works
authorized by Department of the Army permits is finite, the permit itself, with its limitations,
does not expire.

To validate the transfer of this permit and the associated responsibilities associated with
compliance with its terms and conditions, have the transferee sign and date below and
mail to the U.S. Army Corps of Engineers, Enforcement Section, Post Office Box 4970,
Jacksonville, FL 32232-0019.

(TRANSFEREE-SIGNATURE) (SUBDIVISION)
(DATE) (LOT) (BLOCK)
(NAME-PRINTED) (STREET ADDRESS)

(MAILING ADDRESS)

(CITY, STATE, ZIP CODE)



Florida Department of Rick Scott

Environmental Protection
Carlos Lopez-Cantera

Northwest District Office Lt. Governor

160 W. Government Street, Suite 308 _
Pensacola, Florida 32502-5740 Noah Valenstein
Secretary

December 8, 2017

Escambia County BOCC
Joy Jones

3363 W Park Place
Pensacola, FL 32505
DJJones@myescambia.com

File No. 0358869-001-EG/17, Escambia County

Dear Ms. Jones:

On November 14, 2017, we received your notice of intent to use a General Permit (GP) pursuant
to Rule 62-330.451, Florida Administrative Code (F.A.C.) to upgrade an existing drainage
structure within unnamed wetlands, Class I11 Florida Waters. The project is located within the
Lake Charlene subdivision, along Lake Joanne Drive and S 61% Street in Pensacola, Florida
32506, in Section 20, Township 02 South, Range 31 West of Escambia County; Latitude
30°24'2.60" North / Longitude 87°18'4.02" West.

Your intent to use a general permit has been reviewed by Department staff for three types of
authorization: (1) regulatory authorization, (2) proprietary authorization (related to state-owned
submerged lands), and (3) federal authorization. The authority for review and the outcomes of
the reviews are listed below. Please read each section carefully.

Your project did not qualify for the federal authorization; therefore, additional
authorization must be obtained prior to commencement of the proposed activity. This letter
does not relieve you from the responsibility of obtaining other federal, state, or local
authorizations that may be required for the activity. Please refer to the specific section dealing
with that portion of the review below for advice on how to proceed.

If you change the project from what you submitted, the authorizations granted may no longer be
valid at the time of commencement of the project. Please contact us prior to beginning your
project if you wish to make any changes.

If you have any questions regarding this matter, please contact Chuck Harrell at the letterhead
address, at (850)595-0581, or at Charles.Harrell@dep.state.fl.us.

www.dep.state.fl.us
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1. Regulatory Review — Approved

Based on the forms, drawings, and documents submitted with your notice, it appears that the
project meets the requirements for the General Permit under Rule 62-330.451, F.A.C. Any
activities performed under a general permit are subject to general conditions required in Rule
62-330.405, F.A.C. (attached) and the specific conditions of Rule 62-330.451, F.A.C. (attached).
Any deviations from these conditions may subject the permittee to enforcement action and
possible penalties.

Please be advised that the construction phase of the GP must be completed within five years
from the date the notice to use the GP was received by the Department. If you wish to continue
this GP beyond the expiration date, you must notify the Department at least 30 days before its
expiration.

Authority for review — Part IV of Chapter 373, Florida Statutes (F.S.), Title 62, F.A.C., and in
accordance with the operating agreements executed between the Department and the water
management districts, as referenced in Chapter 62-113, F.A.C.

2. Proprietary Review — Not Required

The activity does not appear to be located on sovereign submerged lands and does not require
further authorization under Chapters 253 or 258, F.S. or Chapters 18-20 or 18-21, F.A.C.

3. Federal Review — SPGP Not Approved

Your proposed activity as outlined on your application and attached drawings does not qualify
for federal authorization pursuant to the State Programmatic General Permit and a SEPARATE
permit or authorization shall be required from the U.S. Army Corps of Engineers (Corps). You
must apply separately to the Corps using the federal application form (ENG 4345). More
information about Corps permitting may be found online in the Jacksonville District Regulatory
Division Sourcebook. Failure to obtain Corps authorization prior to construction could
subject you to federal enforcement action by that agency.

Authority for review — an agreement with the Corps entitled “Coordination Agreement Between
the U.S. Army Corps of Engineers (Jacksonville District) and the Florida Department of
Environmental Protection, or Duly Authorized Designee, State Programmatic General Permit,”
Section 10 of the Rivers and Harbor Act of 1899, and Section 404 of the Clean Water Act.

Additional Information

Please retain this general permit. The activities may be inspected by authorized state personnel
in the future to ensure compliance with appropriate statutes and administrative codes. If the
activities are not in compliance, you may be subject to penalties under Chapter 373, F.S. and
Chapter 18-14, F.A.C.

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
Page 2 of 10



NOTICE OF RIGHTS

This action is final and effective on the date filed with the Clerk of the Department unless a
petition for an administrative hearing is timely filed under Sections 120.569 and 120.57, F.S.
before the deadline for filing a petition. On the filing of a timely and sufficient petition, this
action will not be final and effective until further order of the Department. Because the
administrative hearing process is designed to formulate final agency action, the hearing process
may result in a modification of the agency action or even denial of the application.

Petition for Administrative Hearing

A person whose substantial interests are affected by the Department’s action may petition for an
administrative proceeding (hearing) under Sections 120.569 and 120.57, F.S. Pursuant to Rules
28-106.201 and 28-106.301, F.A.C., a petition for an administrative hearing must contain the
following information:

(a) The name and address of each agency affected and each agency’s file or identification
number, if known;

(b) The name, address, and telephone number of the petitioner; the name, address, and
telephone number of the petitioner’s representative, if any, which shall be the address for
service purposes during the course of the proceeding; and an explanation of how the
petitioner’s substantial interests are or will be affected by the agency determination;

(c) A statement of when and how the petitioner received notice of the agency decision;

(d) A statement of all disputed issues of material fact. If there are none, the petition must so
indicate;

(e) A concise statement of the ultimate facts alleged, including the specific facts that the
petitioner contends warrant reversal or modification of the agency’s proposed action;

(F) A statement of the specific rules or statutes that the petitioner contends require reversal or
modification of the agency’s proposed action, including an explanation of how the
alleged facts relate to the specific rules or statutes; and

(g) A statement of the relief sought by the petitioner, stating precisely the action that the
petitioner wishes the agency to take with respect to the agency’s proposed action.

The petition must be filed (received by the Clerk) in the Office of General Counsel of the
Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida 32399-
3000, or via electronic correspondence at Agency_Clerk@dep.state.fl.us. Also, a copy of the
petition shall be mailed to the applicant at the address indicated above at the time of filing.

Time Period for Filing a Petition

In accordance with Rule 62-110.106(3), F.A.C., petitions for an administrative hearing by the
applicant and persons entitled to written notice under Section 120.60(3), F.S., must be filed
within 21 days of receipt of this written notice. Petitions filed by any persons other than the
applicant, and other than those entitled to written notice under Section 120.60(3), F.S., must be
filed within 21 days of publication of the notice or within 21 days of receipt of the written notice,
whichever occurs first. The failure to file a petition within the appropriate time period shall
constitute a waiver of that person’s right to request an administrative determination (hearing)
under Sections 120.569 and 120.57, F.S. or to intervene in this proceeding and participate as a
party to it. Any subsequent intervention (in a proceeding initiated by another party) will be only

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
Page 3 of 10


http://web2.westlaw.com/find/default.wl?ordoc=I0C7293C0912311DB8F8F8100D79B57CF&rp=%2ffind%2fdefault.wl&DB=1000006&DocName=FLSTS120%2E569&FindType=L&AP=&rs=WLW9.08&ifm=NotSet&fn=_top&sv=Split&mt=Florida&utid=4&vr=2.0&pbc=38B33E51

at the discretion of the presiding officer upon the filing of a motion in compliance with Rule
28-106.205, F.A.C.

Extension of Time

Under Rule 62-110.106(4), F.A.C., a person whose substantial interests are affected by the
Department’s action may also request an extension of time to file a petition for an administrative
hearing. The Department may, for good cause shown, grant the request for an extension of time.
Requests for extension of time must be filed with the Office of General Counsel of the
Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida 32399-
3000, or via electronic correspondence at Agency_Clerk@dep.state.fl.us, before the deadline for
filing a petition for an administrative hearing. A timely request for extension of time shall toll
the running of the time period for filing a petition until the request is acted upon.

Mediation
Mediation is not available in this proceeding.

FLAWAC Review

The applicant, or any party within the meaning of Section 373.114(1)(a) or 373.4275, F.S., may
also seek appellate review of this order before the Land and Water Adjudicatory Commission
under Section 373.114(1) or 373.4275, F.S. Requests for review before the Land and Water
Adjudicatory Commission must be filed with the Secretary of the Commission and served on the
Department within 20 days from the date when this order is filed with the Clerk of the
Department.

Judicial Review

Once this decision becomes final, any party to this action has the right to seek judicial review
pursuant to Section 120.68, F.S. by filing a Notice of Appeal pursuant to Florida Rules of
Appellate Procedure 9.110 and 9.190 with the Clerk of the Department in the Office of General
Counsel (Station #35, 3900 Commonwealth Boulevard, Tallahassee, Florida 32399-3000) and
by filing a copy of the Notice of Appeal accompanied by the applicable filing fees with the
appropriate district court of appeal. The notice must be filed within 30 days from the date this
action is filed with the Clerk of the Department.

EXECUTION AND CLERKING

Executed in Orlando, Florida.
STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION

e

Ryan’Godwin
Environmental Specialist
Submerged Lands and Environmental Resources Program

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
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Attachment(s):
1. Rule 62-330.451, F.A.C., 2 pages
2. General Conditions for All General Permits, Rule 62-330.405, F.A.C., 3 pages
3. Project Drawings, 51 pages

CERTIFICATE OF SERVICE
The undersigned duly designated deputy clerk hereby certifies that this document and all
attachments were sent on the filing date below to the following listed persons:

D. Allen Vinson, HDR, Inc., Allen.Vinson@hdrinc.com
Escambia County, jtkirsche@myescambia.com; BDBANE@myescambia.com;
bdschneider@myescambia.com; TRDAY @myescambia.com

FILING AND ACKNOWLEDGMENT
FILED, on this date, pursuant to Section 120.52, F.S., with the designated Department Clerk,
receipt of which is hereby acknowledged.

Barbaro. E“’”’“‘"Df-
December 8, 2017
Clerk Date

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
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62-330.451 General Permit to Counties, Municipalities, and other Agencies to Conduct
Stormwater Retrofit Activities.

(1) A general permit is granted to counties, municipalities, state agencies and water
management districts to construct, operate and maintain stormwater retrofit activities as authorized
below for improving existing surface water and stormwater systems. This general permit may be
used in conjunction with exempt activities.

(2) Types of stormwater retrofit activities authorized under this general permit are:

(a) Construction or alteration that will add additional treatment or attenuation capacity and
capability to an existing stormwater management system;

(b) The modification, reconstruction, or relocation of an existing stormwater management
system or stormwater discharge facility;

(c) Stabilization of eroding banks, and installation of structures such as gabions to limit
sidebank erosion; or

(d) Excavation or dredging to remove sediments or other pollutants that have accumulated in
existing surface waters as a result of stormwater runoff and stormwater discharges, provided the
material removed is not deposited in existing wetlands or other surface waters.

(3) Stormwater retrofit activities shall not:

(a) Be proposed or implemented for the purpose of providing the water quality treatment or
flood control needed to serve new development or redevelopment; or

(b) Include a dam that has more than 50 acre-feet of storage capacity if the dam is more than
five feet high, nor a dam having a height of ten or more feet, regardless of storage capacity. Height
is measured from the top of the dam to the natural bed of the stream or watercourse at the
downward toe of the dam, or from the lowest elevation of the outside limit of the dam to the
maximum elevation of the dam.

(4) There is no limit to the acreage of stormwater retrofit activities in artificial waters. Work
in wetlands and non-artificial surface waters shall be limited to no more than 0.5 acre.

(5) A stormwater quality retrofit activity must result in at least one of the following:

(a) Addition of treatment capacity to an existing stormwater management system such that it
reduces stormwater pollutant loadings to receiving waters;

(b) Addition of treatment or attenuation capability to an existing developed area when either
the existing stormwater management system or the developed area has substandard stormwater
treatment or attenuation capabilities, compared to what would be required for a new system
requiring a permit under Part IV of Chapter 373, F.S.; or

(c) Removal of pollutants generated by, or resulting from, previous stormwater discharges.

(6) A water quantity retrofit project proposed to reduce existing flooding problems must be
designed in such a way that the project does not:

(a) Result in a net reduction in water quality treatment provided by the existing stormwater
management system;

(b) Increase discharges of untreated stormwater entering receiving waters;

(7) The project must be designed, constructed, and implemented so that it will be implemented
as a complete, stand-alone project within the construction phase duration of a general permit, and
such that it will not at any time during its construction or operation:

(a) Cause or contribute to any water quality violations;

(b) Contribute to any existing violation if it discharges pollutants into waters where existing
ambient water quality does not meet water quality standards for those pollutants. In such a case,

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
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the project must include measures that will cause a net improvement in the receiving waters for
those pollutants in accordance with Section 373.414(1)(b)3., F.S.;

(c) Adversely affect the value of functions provided to fish and wildlife by wetlands or other
surface waters;

(d) Adversely affect the hydroperiod of wetlands on adjacent lands or the hydroperiod of other
wetlands upstream, downstream, or adjoining to the work area under subsection (4), above;

(e) Cause or contribute to increased flooding of adjacent lands or cause new adverse water
quantity impacts to receiving waters;

(f) Add or increase any chemical treatment;

(9) Be operated by pumps or other mechanical or adjustable features;

(h) Adversely impact the maintenance of surface or ground water levels or surface water flows
established pursuant to Section 373.042, F.S.

(8) The entity conducting this general permit must conduct at least one pre-notice meeting with
Agency staff having responsibility for the review of the proposed activities. The notice required in
Rule 62-330.402, F.A.C., shall include materials reflecting the recommendations of the Agency
discussed during that meeting, and demonstrating compliance with the above, including a
certification by a registered professional that the proposed activity will meet the criteria specified
above. Such certification shall include appropriate design analyses, pollutant loading analyses,
modeling and other engineering calculations, drawings, specifications and other information to
support, describe, verify, and document the registered professional’s certification.

(9) Nothing in this general permit will preclude a county or municipality from obtaining and
implementing a Basin Management Action Plan with water quality credits for activities performed
under this authorization.

(10) Within 30 days after completion of construction, a registered professional shall submit
certification that construction was completed in substantial conformance with the plans and
calculations that were submitted in the notice to use this general permit.

Rulemaking Authority 373.026(7), 373.043, 373.118(1), 373.118(6), 373.406(5), 373.4131, 373.414(9),
373.418, 403.805(1) FS. Law Implemented 373.118(1), (6), 373.406(5), 373.413, 373.4131, 373.414(9),
373.416, 373.418 FS. History—New 10-1-13.

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
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62-330.405 General Conditions for All General Permits

The following general permit condiitons are binding upon the permittee and are enforceable
under Chapter 373, F.S. These conditions do not apply to the general permit in Section
403.814(12), F.S.

(1) The general permit is valid only for the specific activity indicated. Any deviation from the
specified activity and the conditions for undertaking that activity shall constitute a violation of
the permit and may subject the permittee to enforcement action and revocation of the permit
under Chapter 373, F.S.

(2) This general permit does not eliminate the necessity to obtain any required federal, state,
local and special district authorizations prior to the start of any construction, alteration,
operation, maintenance, removal or abandonment authorized by this permit.

(3) This general permit does not convey to the permittee or create in the permittee any
property right, or any interest in real property, nor does it authorize any entrance upon or
activities on property which is not owned or controlled by the permittee, or convey any rights or
privileges other than those specified in the general permit.

(4) The general permit does not relieve the permittee from liability and penalties when the
permitted activity causes harm or injury to: human health or welfare; animal, plant or aquatic
life; or property. It does not allow the permittee to cause pollution that violates state water
quality standards.

(5) Section 253.77, F.S., provides that a person may not commence any excavation,
construction, or other activity involving the use of state-owned or other lands of the state, the
title to which is vested in the Board of Trustees of the Internal Improvement Trust Fund without
obtaining the required consent, lease, easement, or other form of authorization authorizing the
proposed use. Therefore, the permittee is responsible for obtaining any necessary authorizations
from the Board of Trustees prior to commencing activity on state-owned lands.

(6) The authorization to conduct activities under a general permit may be modified,
suspended or revoked in accordance with Chapter 120, F.S., and Section 373.429, F.S.

(7) This permit shall not be transferred to a third party except pursuant to Rule 62-330.340,
F.A.C. The permittee transferring the general permit shall remain liable for any corrective
actions that may be required as a result of any permit violations prior to sale, conveyance, or
other transfer of ownership or control of the permitted project, activity, or the real property at
which the permitted project or activity is located.

(8) Upon reasonable notice to the permittee, Agency staff with proper identification shall
have permission to enter, inspect, sample and test the permitted system to ensure conformity with
the plans and specifications approved by the permit.

(9) The permittee shall maintain any permitted project or activity in accordance with the
plans submitted to the Agency and authorized in this general permit.

(10) A permitee’s right to conduct a specific activity under this general permit is authorized
for a duration of five years.

(11) Activities shall be conducted in a manner that does not cause or contribute to violations
of state water quality standards. Performance-based erosion and sediment control best
management practices shall be implemented and maintained immediately prior to, during, and
after construction as needed to stabilize all disturbed areas, including other measures specified in
the permit to prevent adverse impacts to the water resources and adjacent lands. Erosion and
sediment control measures shall be installed and maintained in accordance with the State of

File Name: Escambia County BOCC/Joy Jones
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Florida Erosion and Sediment Control Designer and Reviewer Manual (Florida Department of
Environmental Protection and Florida Department of Transportation June 2007), available at
www.dep.state.fl.us/water/wetlands/docs/erp/FLErosionSedimentManual_6_07.pdf, and the
Florida Stormwater Erosion and Sedimentation Control Inspector’s Manual (Florida
Department of Environmental Protection, Nonpoint Source Management Section, Tallahassee,
Florida, July 2008), available at www.dep.state.fl.us/water/nonpoint/docs/erosion/erosion-
inspectors-manual.pdf.

(12) Unless otherwise specified in the general permit, temporary vehicular access within
wetlands during construction shall be performed using vehicles generating minimum ground
pressure to minimize rutting and other environmental impacts. Within forested wetlands, the
permittee shall choose alignments that minimize the destruction of mature wetland trees to the
greatest extent practicable. When needed to prevent rutting or soil compaction, access vehicles
shall be operated on wooden, composite, metal, or other non-earthen construction mats. In all
cases, access in wetlands shall comply with the following:

(a) Access within forested wetlands shall not include the cutting or clearing of any native
wetland tree having a diameter 4 inches or greater at breast height;

(b) The maximum width of the construction access area shall be limited to 15 feet;

(c) All mats shall be removed within 72 hours after the work commences; and

(d) Areas disturbed for access shall be restored to natural grades immediately after the
maintenance or repair is completed.

(13) Barges or other work vessels used to conduct in-water activities shall be operated in a
manner that prevents unauthorized dredging, water quality violations, and damage to submerged
aquatic communities.

(14) The construction, alteration, or use of the authorized project shall not adversely impede
navigation or create a navigational hazard in the water body.

(15) Except where specifically authorized in a general permit, activities must not:

(a) Impound or obstruct existing water flow, cause adverse impacts to existing surface water
storage and conveyance capabilities, or otherwise cause adverse water quantity or flooding
impacts to receiving water and adjacent lands;

(b) Cause an adverse impact to the maintenance of surface or ground water levels or surface
water flows established pursuant to Section 373.042, F.S., or a Works of the District established
pursuant to Section 373.086, F.S.; or

(16) If any prehistoric or historic artifacts, such as pottery or ceramics, stone tools or metal
implements, dugout canoes, or any other physical remains that could be associated with Native
American cultures, or early colonial or American settlement are encountered at any time within
the project site area, work involving subsurface disturbance in the immediate vicinity of such
discoveries shall cease. The permittee or other designee shall contact the Florida Department of
State, Division of Historical Resources, Compliance and Review Section, at (850) 245-6333 or
(800) 847-7278, as well as the appropriate permitting agency office. Such subsurface work shall
not resume without verbal or written authorization from the Division of Historical Resources. If
unmarked human remains are encountered, all work shall stop immediately and notification shall
be provided in accordance with Section 872.05, F.S.

(17) The activity must be capable, based on generally accepted engineering and scientific
principles, of being performed and of functioning as proposed, and must comply with any
applicable District special basin and geographic area criteria.

File Name: Escambia County BOCC/Joy Jones
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(18) The permittee shall comply with the following when performing work within waters
accessible to federally- or state-listed aquatic species, such as manatees, marine turtles,
smalltooth sawfish, and Gulf sturgeon:

(a) All vessels associated with the project shall operate at “Idle Speed/No Wake” at all times
while in the work area and where the draft of the vessels provides less than a four-foot clearance
from the bottom. All vessels will follow routes of deep water whenever possible.

(b) All deployed siltation or turbidity barriers shall be properly secured, monitored, and
maintained to prevent entanglement or entrapment of listed species.

(c) All in-water activities, including vessel operation, must be shut down if a listed species
comes within 50 feet of the work area. Activities shall not resume until the animal(s) has moved
beyond a 50-foot radius of the in-water work, or until 30 minutes elapses since the last sighting
within 50 feet. Animals must not be herded away or harassed into leaving. All on-site project
personnel are responsible for observing water-related activities for the presence of listed species.

(d) Any listed species that is killed or injured by work associated with activities performed
shall be reported immediately to the Florida Fish and Wildlife Conservation Commission (FWC)
Hotline at 1 (888) 404-3922 and ImperiledSpecies@myFWC.com.

(e) Whenever there is a spill or frac-out of drilling fluid into waters accessible to the above
species during a directional drilling operation, the FWC shall be notified at
imperiledspecies@myfwc.com with details of the event within 24 hours following detection of
the spill or frac-out.

(19) The permittee shall hold and save the Agency harmless from any and all damages,
claims, or liabilities which may arise by reason of the construction, alteration, operation,
maintenance, removal, abandonment or use of any activity authorized by the general permit.

(20) The permittee shall immediately notify the Agency in writing of any submitted
information that is discovered to be inaccurate.

Rulemaking Authority 373.026(7), 373.043, 373.118(1), 373.406(5), 373.4131, 373.414(9), 373.4145,
373.418, 403.805(1) FS. Law Implemented 373.044, 373.118(1), 373.129, 373.136, 373.406(5), 373.413,
373.4131, 373.414(9), 373.4145, 373.416, 373.422, 373.423, 373.429, 403.814(1) FS. History—New 10-3-
95, Amended 10-1-07, Formerly 62-341.215, Amended 10-1-13.
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1 [ 40 25 2 40 13 5 1" 19 12 8 0 0 o ] 0 0 0 0 0 0
PROJECT MANAGER B HENDRICKS
DESIGNED BY YSS
DRAWN BY KWD
Employes-ownod CHECKED BY BFH
HDR Engineering, Inc.
25 West Cadar Streel, Suite 200
P FL 32502-5945
(850) 432-6800
www hdrlnc.com A 10/20/17 FOR PERMIT
Certificate of Authorization No 4213 ISSUE DATE DESCRIPTION PROJECT NUMBER 13—

POLE

24

8T
0313

NOTES:
1 WORK WITH INDEX 17745

2 DESIGN WIND SPEED = 150 MPH

3 MOUNTING ARM HEIGHT, REFER TO MAST ARM TABULATIONS SHEET FOR ACTUAL ARM
MOUNTING HEIGHT FOR EACH ARM

FOUNDATION NOTES:

1 DESIGN BASED ON BORING B-11 SHOWN IN ADDENDUM DATED 01/26/2017, SIGNED AND
SEALED BY TERRY NEIMAN LM.J & ASSOCIATES, INC

2 ASSUMPTIONS AND VALUES USED IN DESIGN:

SOIL TYPE = COHESIONLESS
SOIL LAYER THICKNESS = 10FT
SOILFRICTION ANGLE = 27 DEG

SOIL WEIGHT = 426 PCF

N = 8

DESIGN WATER TABLE IS 4 FT BELOW SURFACE

CHER

No. 51391

i

A

0858869-001-E L

PERMIT

MAST ARM TABLE OF VARIABLES

SHEET

SCALE AS SHOWN T003
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MOTT

GENERAL NOTES

GOVERNING STANDARDS AND CONSTRUCTION SPECIFICATIONS:

1 FLORIDA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROADS AND BRIDGE CONSTRUCTION, AS
AMENDED BY CONTRACT DOCUMENTS (LATEST EDITION)

FDOT STRUCTURES MANUAL DATED JANUARY 2017

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPCRTATION OFFICIALS (AASHTO) LOAD AND RESISTANCE FACTOR
(LRFD) BRIDGE DESIGN SPECIFICATIONS, [7TH], EDITION AND ALL SUBSEQUENT INTERIMS.

2.
3.

MATERIALS
. ALL CONCRETE SHALL CONFORM WITH SECTION 346
UNIT WEIGHT OF CONCRETE (INCLUDING REINFORCING) = 150 LB/FT
CONCRETE SHALL BE CLASS [l CAST IN PLACE AND HAVE A MIN. 28-DAY COMPRESSIVE STRENGTH OF 3,400 PSI
PROVIDE %~ CHAMFERS ON ALL EXPOSED EDGES EXCEPT AS OTHERWISE NOTED.
ALL REINFORCING STEEL SHALL BE ASTM A615, GRADE 60
MINIMUM CONCRETE COVER SHALL BE AS FOLLOWS UNLESS OTHERWISE SHOWN IN PLANS:
WALL: 2"
FOQTING: 2", EXCEPT CAST AGAINST EARTH: 3"

LN

PLAN DIMENSIONS

1 ALL DIMENSIONS IN THESE PLANS ARE MEASURED IN FEET EITHER HORIZONTALLY OR VERTICALLY UNLESS OTHERWISE
NOTED

2 ENOWALL DIMENSIONS, LOCATIONS AND PQSITIONS ARE FOR ROUND AND ELUPTICAL CONCRETE PIPE. ROUND CONCRETE
PIPE SHOWN,

UTIUTIES
1. FOR LOCATIONS OF EXISTING UTILITIES, SEE CML DRAWINGS AND UTILITY PLANS
THE UTIUTIES SHOWN IN THESE PLANS ARE AT APPROXIMATE LOCATIONS

SITE CONDITIONS

|, REVIEW ALL CONTRACT DOCUMENTS, DIMENSIONS AND SITE CONDITIONS AND COORDINATE WITH FIELD DIMENSIONS.
REPORT ANY DISCREPANCIES IN WRITING TO THE ENGINEER OF RECORD. DO NOT CHANGE SIZE OR DIMENSIONS OF
STRUCTURAL MEMBERS WITHOUT WRITTEN INSTRUCTIONS FROM THE ENGINEER OF RECORD.

2 ALL PORTIONS OF TREES AND MISCELLANEQUS DEBRIS WITHIN THE CHANNEL WITHIN THE R/W LIMITS SHALL BE

REMOVED AND DISPOSED PROPERLY

FRONT SLOPE AND DITCH TRANSITIONS SHALL BE IN ACCORDANCE WITH INDEX NO. 280

ON OUTFALL DITCHES WITH SIDE SLOPES FLATTER THAN 1:1% PROVIDE 20" TRANSITIONS FROM THE ENDWALL TO THE

FLATTER SIDE SLOPES, RIGHT OF WAY PERMITTING

5. DEWATERING WILL BE NEEDED TO INSTALL THE FOUNDATIONS. REFER TQ GEOTECHNICAL REPORT FROM LARRY M
JACOBS, FILE § 16-251, DATED JANUARY 13, 2017 FOR HEADWALL FOUNDATION AND SHEET PILE RECOMMENDATIONS.

6. IF DEWATERING IS NOT PAID FOR IN A PAY ITEM, DEWATERING COST SHALL BE INCIDENTAL TO THE COST OF THE ITEM

TQ BE INSTALLED

fal el

MOTT MACDONALD
FLORIDALLC Employeo-owned

i

a@ HDR Englneering, Inc.
25 West Cedar Slreet, Suite 200

MACDONALD 5250 Pensacola, FL 32502-5945

(850) 432-6800
www.hdrlnc.com A 10/20/17  ISSUED FOR PERMIT

Certificate of Authorlzatlon No 4213 ISSUE DATE DESCRIPTION

PROJECT MANAGER
DESIGNED BY
DRAWN BY
CHECKED BY

PROJECT NUMBER 13—-14.081

Bart F. Hendricks

License No. 51391
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MACDONALD

MOTT MACDONALD
FLORIDA LLC
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HDR Engineering, Inc.

25 West Cadar Street, Sulle 200

F FL 32502-5945
{850) 432-6600
www.hdrinc.com A

Certificate of Authorlzallon No 4213 ISSUE

19 ~ 582 10" OC MAX BOT . _

16 ~ 581 EQ SP 12 OC MAX BOT

6~582 EQ SP
10° 0C MAX BOT

\
\ | - \
< ! A\ -~ X —- 3
\
N AN 1271 's7"
\
\ \ \ \
\ \
AN \ \ NN \
AN \
AN REFER N
EXIST PIPE T0 oML
REFER TO CMIL
2 4SREQSP 2 5~581 EQ SP 2 I~542 EQ SP 1"
WAX 12" MAX BOT 12* MAX BOT 12" MAX BOT MAX

55 ~ 5A2 EQ SP 12" OC MAX TOP

FOUNDATION PLAN

(WALL REINFORCING NOT SHOWN)
SCALE: %"= 1'=0"

54'-4°
263"
6" &
8~4A1 EQ SP 12 OC MAX F/WALL
o o Br5A1 EQ SP 12 OC MAX B/WALL
‘o
T
5Ad 5A4
- N
=1
- . 55 ~ /i/ \ [ %
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5A1% BACK F/WALL SA1® BACK F/WALL
15 ~ 4A1 EQ SP FRONT F/WALL ) 2nSPO1T" 3~4A1 EQ SP FRONT F/WALL

15 ~ 5A1 EQ SP BACK F/WALL

10/20/17
DATE

FOR PERMIT
DESCRIPTION

3~5A1 EQ SP BACK F/WALL

B

ELEVATION

(TURNDOWN NOT SHOWN)
SCALE: %"= 1'=0"

PRQJECT MANAGER B HENDRICKS

DESIGNED BY
DRAWN BY KWD
CHECKED BY BFH

Bart F. Hendricks

PROJECT NUMBER 13—14.081 License No. 51391
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HEADWALL PLAN AND ELEVATION
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SCALE  AS SHOWN



PROPQSED 60" PIPE
FRONT FACE OF HEADWALL

2-3

21 ~ 4A2 EQ SP, TOP

350271 LokeCharlene S003 — IICADWALL PLAN AND ELLVATION 10/19/2017 4:02 PM

12° 0C NAX —
13~ 481 EQ  BOT 6 Bor It /( EXISTING 60" PIPE
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[T /
~ - HEADWALL
_&
= ; g
- 3
[ 2 SAND CEMENT RIPRAP
© IF_REQUIRD
REFER TO $007
13 ~ 482 EQ SP, 80T PR} LINE
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RIPRAP
REFER TO $007
& CIVIL DWG'S
FOUNDATION PLAN
SCALE: Jf" = 1=~ ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
CLASS | CONCRETE cU YD. 7
REINFORCING STEEL L8, 642
GROUT DOWELS
13 ~ 4A1 EA FACE, EQ SP 0 2 WITH HILTI RE 500 OR
EQUIVALENT EMBED DOWELS
0c A M 12" INTO EXISTING HEADWALL,
0 0
M
| EveEO HEADWALL
EL 21 14
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oy 542
o N i CHER
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o ¢
FOUNDATION REINF
REFER TO FOUNDATION
11'-5"¢ EXISTING HEAD WALL TO BE REMOVED
CUT EXISTING HEADWALL
Rl
ELEVATION T
SCALE: " = 1=0" PERMI
PROJECT MANAGER B
DESIGNED BY ESCAl
MOTT MACDONALD DRAWN BY HEADWALL PLAN AND ELEVATION
FLORIDA LLC Employee-owned
. e CHECKED 8Y . S 61ST STREET AND US HWY 98
b4 HDR Engineerling, Inc. Bart F. Hendricks
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MACDONALD 53z P FL 32502-5945 i
(850) 432-6800 Warri
www.hdrinc com A 10/20/17 ISSUED FOR PERMIT

ISSUE DATE

DESCRIPTION

PROJECT NUMBER 13—14 081 License No 51391

S003

SCALE AS SHOWN



350271 LokeCharlene 5004 — [ICADWALL DETAILS 10/18/2017 4:03 PM

n
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©
o
WEIR WALL 3
542 REFER TO S005 I
£Q 5P @ w
12" 0C NAX
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442 EQ —V LOCATED UNDER PIPES @
@ 12° 0C MAX D REFER TO FOUNDATION
TOP & BOT PLAN ON 5002
4A2 EA FACE
TOP & BOT o ., =1 381 BARS
TURNDOWN (PERIMETER
TURNDONN)
REFER TO $005
NOTE:
SECTION A-A WEIR REINFORCING NOT SHOWN
, REFER TO WER PLAN AND DETAILS
(5-6" DIA PIPE) USE WITH SHEET S002
SCALE: 5" = 10"
EXIST
5'-6" DIA PIPE
INV EL: 21.59
T/FON
L 1050
SECTION D-D
(CONCRETE SUPPORT FOR EXISTING PIPE)
SCALE: /5" = 10"
Employse-owned
HDR Engineering, Inc.
25 West Cadar Slreet, Suite 200
I la, FL 32502-5945
(850} 432-6800
www.hdrlnc.com A 10/20/17 FOR PERMIT
Cerliticals of Authorizallon No 4213 ISSUE DATE DESCRIPTION
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NOTE:
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NOTE:
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SECTION E-E

(5'-0" DIA PIPE SOUTH HEAD WALL)
SCALE: /4" = 10"

PROJECT MANAGER
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Bart F. Hendricks

PROJECT NUMBER 13—14 081 License No 51391
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MOTT
MACDONALD

TO CIVIL DWG'S
PROPOSED GRADING

FILTER FABRIC AT

END SHEET PILE & WINGWALL

FRP SHEET PILES
SEE

NOTES BENT R 6x6x¥x7'—0

REFER TO S008

EXISTING SHEET PILE WALL

MOTT MACDONALD
FLORIDALLC
220 s Garten S ¢

Sromeen 38 000015
Serveyn (5 -0006TRS

TO REMAIN

Employss-owned

HDR Engineering, Inc.

25 West Cedar Slreet, Sulte 200
Pensacola, FL 32502-5945

{850) 432-6800

www.hdrinc.com A
Certificate of Authorizallon No 4213 ISSUE

FOR PERMIT
DESCRIPTION

10/20/17
DATE

EXISTING SHEET
PILE WALL

TO BE REMOVED
REFER TO NOTES

SAND CEMENT
EXISTING HEADWALL ALONG FRONT
TO BE REMOVED WALL OF WEIR

REFER TQ NOTES A
REFER TQ S007

—
2'-(

WEIR
REFER TQ SHT S005

SHEET PILE WALL AND RIPRAP PLAN

SCALE : 1/4"=1'
PROJECT MANAGER B HENDRICKS
DESIGNED BY
DRAWN BY KWD
CHECKED BY BFH

Bart F. Hendricks

PROJECT NUMBER 13—14.081

5 6
26-4"
TEMPORARY
CONSTRUCTION
EASEMENT
RIPRAP P
REFER TO S007 BERM w 2
- =

FILTER FABRIC AT

END SHEET PILE & WINGWALL

WEIR WALLS

| REFER TO S003 & S004

0858869-001-E

License No. 51391

- W

22,

PERMIT

NOTES:
1. WARNING: WORK FOR THIS SITE IS BEING PERFORMED NEAR A GAS LINE
2 WORK THIS SHEET WITH S007 AND S008.

3. SHEET PILES SHALL BE FIBER REINFORCED PLASTIC (FRP). REFER TO SHEET S008 FOR
REQUIRED FRP SHEET PILE PROPERTIES AND SECTIONS.

~

EXISTING WALL PLANKS/WALES THAT ARE NO LONGER REQUIRED SHALL BE REMOVED

5. ADJUST ELEVATIONS AS REQUIRED TQ MATCH SITE CONDITIONS DO NOT EXCEED
EXPOSED WALL HEIGHTS SHOWN

8 PLACE RIPRAP AND BEDDING STONE CAREFULLY ADJACENT TO SHEET PILES TO PREVENT
DAMAGE.

7. DBACKFILL SHALL BE A COHESIONLESS MATERIAL MEETING SPECIFICATIONS AND SHALL BE
PLACED IN 127 MAX LIFTS AND COMPACTED TO 90 MODIFIED PROCTOR OR BETTER.

8. COMPACTION WITHIN 3'-D° OF THE SHEET PILE WALL FACE SHOULD BE ACHIEVED USING
A PLATE TAMPER WITH A MINIMUM WEIGHT OF 300 LBS.

9. CONTRACTOR SHALL COCRDINATE COMPONENTS FOR A COMPLETE SHEET PILE SYSTEM
INCLUDING CAPS, WALES, ANCHORS, CORNERS, AND MISCELLANEQUS CONNECTIONS TO
MATCH THE MINIMUM SHEET PILE SIZE INDICATED IN THE PLANS ALL ITEMS NECESSARY
TO PROVIDE A COMPLETE WALL SYSTEM ARE INCIDENTAL TO THE COST OF THE SHEET
PILES

10 WALL CAPS SHALL BE A FRP SHAPE DESIGNED BY THE MANUFACTURER FOR USE ON THE
SELECTED PILE SHAPE. INSTALL ACCORDING TO MANUFACTURER'S WRITTEN INSTRUCTIONS.

11 INSTALL SHEETS ALONG STRAIGHT LINES WITH AN ALLOWABLE HORIZONTAL TOLERANCE OF
1" WITHIN 10

12 WALES AND TIE-BACKS ARE NOT REQUIRED FOR THESE WALLS FOR STRENGTH OR
DEFLECTION, BUT MAY BE REQUIRED TO MEET HORIZONTAL INSTALLATION TOLERANCE IF
USED, WALES SHALL BE A FRP MATERIAL DESIGNED BY THE MANUFACTURER FOR USE ON
THE SELECTED PILE SHAPE

BENT PLATE SHALL BE ASTM A36 GALVANIZED.

EXPANSION BOLTS SHALL BE 3/4 DIA STAINLESS STEEL SUCH AS HILTI KWK BOLT 3 SS
304.

1S CUT EXISTING SHEET PILE WALLS AT THE INTERFACE WITH NEW WALLS AND ATTACH TO
THE NEW WALLS USING MATERIALS MATCHING EITHER THE EXISTING OR NEW WALLS USE
FILTER FABRIC ALONG THE INTERFACE, DETAILS OF THE ATTACHMENT TO BE SUBMITTED
FOR REVIEW PRIOR TO IMPLEMENTATION. COSTS OF THE CONNECT ARE INCIDENTAL TO THE
SHEET PILES,

16 CONTRACTOR SHALL VERIFY ALL DIMENSIONS, ELEVATIONS AND ANGLES SHOWN FOR

EXISTING ITEMS THAT AFFECT CONSTRUCTION PRIOR TO STARTING CONSTRUCTION.

17 THE CONTRACTOR SHALL BE RESPONSIBLE FOR IDENTIFYING BURIED AND OVERHEAD

UTILITES PRIOR TO SHEET PILE INSTALLATION AND SHALL COORDINATE WITH UTILITY
COMPANIES TO SUPPORT UTILITIES AS REQUIRED

18 FOR LOCATIONS OF EXISTING UTILITIES, REFER TO CML PLANS.

19 THE UTILITIES SHOWN IN THE WALL PLANS ARE AT APPROXIMATE LOCATIONS

20, REFER TO SHEET S008 FOR SECTION B—B AND SHEET PILE ELEVATIONS AND DETAILS,
21,

REFER TO SHEET S007 FOR SECTIONS A-A AND B-B FOR RIPRAP INFORMATION.

N

SHEET PILE INSTALLATION IS NOT ALLOWED FROM 7:.00 PM TO 7:00 AM.

CHER

No.5 391

rd

o

SHEET PILE WALL PLAN
LAKE JOANNE DRIVE

SCALE  AS SHOWN

S006
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RENCH CEMENT
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DESIGNED BY
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, . Employee-owned CHECKED BY
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