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STUDY RESULTS:

Evidence of Unfettered Creativity: 68 Ideas were generated during the workshop.

Study Recommendations: 24 Recommendations were developed for consideration.

Note: The February 2013 Report was update in January 2014 to reflect subsequent coordination for
Recommendation Y-5.
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INTRODUCTION

This report contains the results of the Value Engineering (VE) portion of a combined Cost and Schedule
Risk Analysis (CSRA) and VE Workshop that was performed February 4 — 8, 2013 at the USACE
Jacksonville District Office (see Appendix A — Value Engineering Job Plan and Workshop Agenda). The
objective of this workshop was to incorporate VE analysis into the development of project measures and
solution alternatives with focus on project functions and selected issues identified as part of the CSRA.
This effort resulted in recommendations that can improve project performance, implementation and/or
avoid initial or future costs.

At the time of this VE study the project was in Feasibility Phase evaluation with current identification of
a Tentatively Selected Plan (TSP). VE recommendations address further planning project features and
aspects as well as items that should be considered in future project design.

The CSRA/VE Team was comprised of cost engineers from the Walla Walla District and members of the
Project Delivery Team (PDT) that included staff of local sponsors, state and local agencies. ‘Net-
Meeting’ and teleconference means were employed to execute the workshop. A roster of workshop
participants can be found in Appendix B.

As part of the CSRA cost and schedule risks were identified and classified as low, moderate or high
risk/consequence potential. A summary list of moderate and high risk items are shown in Appendix C.
VE workshop activity included particular focus on developing possible measures that may reduce
probability and/or consequence of these items.

The VE process also identified and addressed project and project feature functions and developed a
number of recommendations that may accomplish such functions with either improved performance
and/or cost-effectiveness. Project functions are shown for each feature area (reference project
description below) as Appendix D.

The VE process included ‘brainstorming’ sessions to produce ideas to mitigate risk, improve the project
and reduce cost. These ‘raw’ ideas were screened and selected for further development or designated
as either already being considered in the project or not feasible. Appendix E lists all ideas per project
area (Speculation Lists) categorized by their disposition (developed or not developed).

PROJECT DESCRIPTION

The Central Everglades Planning Project (CEPP) encompasses the Northern Estuaries (St. Lucie River and
Indian River Lagoon and the Caloosahatchee River and Estuary), Lake Okeechobee, a portion of the
Everglades Agricultural Area, the Water Conservation Areas; Everglades National Park, the Southern
Estuaries (Florida Bay and Biscayne Bay), and the Lower East Coast (see below Spatial Perspective map).
The purpose of the CEPP is to improve the quantity, quality, timing and distribution of water flows to the
central Everglades.

The project study area has been divided into reaches as follows: North of Redline, South of Redline,
Greenline / Blueline and Yellowline. As indicated above, the planning process has recently completed
identification of a TSP (see Tentatively Selected Plan map below) . Project features include, but are not
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limited to, storage and treatment retention basins, canal modifications (plugging and re-routing),
removal of existing levees, new levees, flow control structure, pump stations and seepage barriers.

Preliminary project cost is estimated at $1.3 billion. Additional TSP feature information is included as
Appendix F.
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SUMMARY OF RECOMMENDATIONS

Results of the workshop include recommendations that can reduce cost or schedule risk, improve
performance and/or reduce project life-cycle cost. Recommendations address current report
development, future project design or adaptive management activities. Items are grouped per the
above four reach designations plus an additional category that pertains to the overall project.

The below list of VE Recommendations are further developed in the following section of this report and
are summarized per project area as described in the above project information sections. The following
also contains the disposition as decided in the VE Workshop Out Brief.

North of Redline

NR-1. Add outflow gravity structure on SE corner of A-2 - Address recommendation in project design
phase.

NR-2. Add in-line structure for North New River Canal - Address recommendation in both current plan
development and project design phase.

NR-3. Increase DS-8 gate capacity from 1,500 to 3,750 cfs to maintain existing drainage flowrate and
water elevation - Address recommendation in current plan development.

South of Redline

SR-1. Add AM strategy for G-336G (L6 Diversion) - Address recommendation in both current plan
development and development of the adaptive management activities.

SR-2. Increase S-8 existing pump station horsepower and/or add supplemental exterior type pump
unit(s) in lieu of constructing a new pump station - Address recommendation in project design phase.

SR-3. Add new pump station (S-8) - Address recommendation in project design phase.

SR-4. Integrate and optimize S-8 and G-404 system - Address recommendation in both current plan
development and project design phase.

SR-5. Re-visit USFWS/FWC Draft Ecological Guidelines for Water Management in WCA-2A — Address
recommendation in development of adaptive management activities.
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Greenline and Blueline

GB-1. Consider partial removal of the remaining length of the L-67 Extension Levee and/or system; also
consider only partial removal of Old Tamiami Trail - Address recommendation in development of
adaptive management activities.

GB-2. Consider extending S-355B collector canal - Address recommendation in both current plan
development and development of the adaptive management activities

GB-3. Modify the ag canals in flowway - Address recommendation in both current plan development and
development of the adaptive management activities

GB-4. Use vegetation management to reduce vegetative resistance to water flow downstream of L-67A
new structures S-345D & G - Address recommendation in development of the adaptive management
activities

GB-5. Retrofit DPM structure (S-152 800 cfs 10 - 60” HDPE barrels); Use DPM structure for interim
period - Address recommendation in both project design phase and development of the adaptive
management activities

GB-6. Re-visit L-29 gated divide structure to determine actual flow need and gate flow size - Address
recommendation in both current plan development and development of the adaptive management
activities

GB-7. Optimize operations at most northern structure into WCA 3B (consider for other control
structures) - Address recommendation in development of the adaptive management activities

Yellowline

Y-1. Determine new S-356 pump station capacity based on functional risk; do not design for
both full contingency and unit redundancy - Address recommendation in both current plan development
and project design phase.

Y-2. For S-356, eliminate redundant pump but incorporate possible future expansion - Address
recommendation in project design phase.

Y-3. Defer construction of new S-356 pump station until adjacent seepage wall is

constructed and system tested; further utilize existing S-356 temporary pump station - Address
recommendation in current plan development, project design phase and in development of the adaptive
management activities.

Y-4. Phase implementation of seepage control features; use AM to determine path - Address
recommendation in development of the adaptive management activities.

Y-5. Change the location L31N Seepage Management Pilot Project (SMPP) to the location which was the
original location contained in the authorized decision document; use CEPP to increase the 902 Limit for
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L31N SMPP and install the L31N SMPP to remove project uncertainties — Not adopted. The PDT
response changed from Address recommendation in current plan development in February 2013 Report
to Not adopted in January 2014 to reflect subsequent report coordination. The L31 N SMPP was the pilot
component of the original CERP L31N Improvements for Seepage Management. The CEPP PDT has
decided to use the monitoring and results of a nearby constructed non-federal seepage project that was
installed as described in main PIR sections 2.5.12 and 6.10.2.1 to address project uncertainties for CEPP.

Y-6. Investigate alternative seepage barrier cutoff wall means (such as vinyl sheet pile) - Address
recommendation in project design phase.
General Topic Considerations

GC-1. Create environmental friendly conveyance channels where opportunity exits - Address
recommendation in both current plan development and project design phase.

GC-2. Coordinate vegetation management to achieve multiple objectives - Address recommendation in
development of adaptive management activities.

GC-3. Optimize pump station design - Address recommendation in project design phase.

CEPP Final PIR and EIS July 2014
App A Annex B-1-9



App A Annex B-1 Value Engineering Report

VALUE ENGINEERING RECOMMENDATIONS

(The following recommendations were developed in a very short period of time and are intended to
present conceptual measures for consideration. Further evaluation and design is required to
substantiate each recommendation and provide rationale for its implementation or rejection. Also, a
number of recommendations may ‘conflict’ with others. That is to say that one idea cannot be
implemented with the other.

No decision as to preference was made by the VE Team and all options are presented for further
consideration by the PDT. However, as part of the out-briefing meeting the PDT established a
preliminary disposition for each recommendation. Items are noted as to what phase of project
development that it will be further evaluated — Current Report Development, Project Preconstruction
Engineering and Design Phase or Adaptive Management Activities for the Report or RECOVER.)
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Value Engineering Report

TENTATIVELY SELECTED PLAN
STORAGE AND TREATMENT =
= Construct A-2 FEB and integrate with A-1 FEB operations
= Lake Okeechobee operation refinements within LORS {—l
DISTRIBUTION/CONVEYANCE

= Diversion of L-6 flows, Infrastructure and L-5 canal improvements
= Remove western ~2.9 miles of L-4 levee (west of S-8 3,000 cfs capacity)
= Divide structure at western terminus of L-4 levee removal
= Backfill Miami Canal and Spoil Mound Removal ~1.5 miles south of S-8 to I-75
= L-28 Triangle - levee gap and canal backfill (~ 9,000 LF)
s D| STRIBUTION/CONVEYANCE
= Increase S-333 capacity to 2,500 cfs
= Two 500 cfs gated structures in L-67A, 0.5 mile spoil removal west of

L-67A canal north and south of structures
= Construct ~8.5 mile levee in WCA 3B, connecting L-67A to L-29
= Remove ~8 miles of L-67C levee in Blue Shanty flowway (no canal back fill)
= One 500 cfs gated structure north of Blue Shanty levee and 6,000-ft gap

in L-67C levee
= Remove ~4.3 miles of L-29 levee in Blue Shanty flowway, divide structure

east of Blue Shanty levee at terminus of western bridge
=  Tamiami Trail western 2.6 mile bridge and L-29 canal max stage at

9.7 ft (FUTURE WORK BY OTHERS)
= Remove entire 5.5 miles L-67 Extension levee, backfill L-67 Extension canal
= Remove ~6 mile Old Tamiami Trail road (from L-67 Ext to Tram Rd)

SEEPAGE MANAGEMENT

= Increase S-356 pump station to ~1,000 cfs
= Partial depth seepage barrier south of Tamiami Trail (along L-31N)

= G-211 operational refinements; use coastal canals to convey seepage
Note: System wide operational changes and adaptive management considerations will be
include in project

[(I]res  <lFstA (O Pump - - old Tamiami Trail Removal
Backfill 2@ Levee Removal [P Gated Structure
M Divide ——— Levee

Seepage Barrier
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NR-1 Add outflow gravity structure on SE corner of A-2 - The currently proposed design of the A-2 FEB
has one outflow structure, DS-7, located on the western perimeter discharging via an outflow canal to
the headwaters of G-372. G-372 will be responsible for providing the lift to convey the discharges
through the STA 3/4 Supply Canal toward the STA 3/4 inflow structures. A recommendation was made
to place gravity outflow structures along the southeast corner of A-2 (see map below). This would be
possible as long as the stages in STA 3/4 Supply Canal were low enough for water to pass from the FEB
(max stage of 13.0 NGVD — natural grade at 9.0 NGVD with 4 ft depth). The STA 3/4 Supply Canal design
stages for HW (G-372 TW) and TW (STA 3/4 Inflow structures HW) are 17.0 NGVD and 15.0 NGVD,
respectively.

Using the same period of record (01-June-05 to 31-Dec-05) to compare historical G-372 TW stages and
modeled FEB stages, data shows that FEB stages exceed G-372 TW stages on average 0.42 ft for a total
of 68 days out of 214 days (31.78%). If the proposal is adopted, structures would most likely be culverts
with flap gates (reference below graphs).

Preliminary disposition: Address recommendation in project design phase.

Proposed gravity
structure(s)

Current discharge .
location

structure location

A-2 FEB Location Map
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NR-2_Add in-line structure for North New River Canal - The structure in the North New River Canal is
an in-line structure that would be located just north of Compartment B, upstream of Pump Station G-
434. (See DS-1 in Figure below.) It would allow water from the Al and A2 FEB's to be discharged into
the North New River Canal without mixing with untreated water. At that point, treated water could
either be pumped into Compartment B or STA 3/4 for further treatment. Initial modeling results
indicate that DS-1 may not be needed for A1 to function, but further modeling and design of the A-1/A-2
FEB combination may indicate that DS-1 is needed.

Preliminary disposition: Address recommendation in both current plan development and
project design phase.

Option 1
28,000 Acre FEB
Existing L-21 Canal

\

4
\[] »
G 372 STA 3/4 Supply Canal
L

[ ] | CONTROL STRUCTURE
| | PUMP STATION
\ DIVIDE STRUCTURE (NEW)

DIVIDE STRUCTURE (EXISTING)
:
\ CONVEYANCE (NEW)
e
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NR-3 Increase DS-8 gate capacity from 1,500 to 3,750 cfs to maintain existing drainage flowrate and
water elevation — The current design of proposed flow control gated structure DS-8 should be increased
to accommodate stormwater flow and designed such that no water level increase is experienced in the
drainage area.

Preliminary disposition: Address recommendation in current plan development.
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Value Engineering Report

TENTATIVELY SELECTED PLAN
STORAGE AND TREATMENT
= Construct A-2 FEB and integrate with A-1 FEB operations
= Lake Okeechobee operation refinements within LORS
DISTRIBUTION/CONVEYANCE
= Diversion of L-6 flows, Infrastructure and L-5 canal improvements { .
= Remove western ~2.9 miles of L-4 levee (west of S-8 3,000 cfs capacity)
= Divide structure at western terminus of L-4 levee removal
= Backfill Miami Canal and Spoil Mound Removal ~1.5 miles south of S-8 to I-75
= L-28 Triangle - levee gap and canal backfill (~ 9,000 LF)
s D| STRIBUTION/CONVEYANCE
= Increase S-333 capacity to 2,500 cfs
= Two 500 cfs gated structures in L-67A, 0.5 mile spoil removal west of
L-67A canal north and south of structures

= Construct ~8.5 mile levee in WCA 3B, connecting L-67A to L-29
= Remove ~8 miles of L-67C levee in Blue Shanty flowway (no canal back fill)

= One 500 cfs gated structure north of Blue Shanty levee and 6,000-ft gap
in L-67C levee

= Remove ~4.3 miles of L-29 levee in Blue Shanty flowway, divide structure
east of Blue Shanty levee at terminus of western bridge

=  Tamiami Trail western 2.6 mile bridge and L-29 canal max stage at
9.7 ft (FUTURE WORK BY OTHERS)

= Remove entire 5.5 miles L-67 Extension levee, backfill L-67 Extension canal

= Remove ~6 mile Old Tamiami Trail road (from L-67 Ext to Tram Rd)
SEEPAGE MANAGEMENT

= Increase S-356 pump station to ~1,000 cfs

= Partial depth seepage barrier south of Tamiami Trail (along L-31N)

= G-211 operational refinements; use coastal canals to convey seepage
Note: System wide operational changes and adaptive management considerations will be
include in project

[(I]res  <lFstA (O Pump - - old Tamiami Trail Removal
Backfill 2@ Levee Removal [P Gated Structure
M Divide ——— Levee

Seepage Barrier
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SR-1 Add AM strateqy for G-336G (L6 Diversion) - As part of the CEPP TSP, L-6 diversions of STA
treated water that normally would go to WCA 2A would be routed to the L-5/L-4 canals for distribution
in WCA 3A. This results in unintended consequences to lowering WCA 2A (see ponding figure in dry
season below) and can result in risk of dryouts and fires beyond what it currently experiences. G-336G
(see pictures below) is a structure along the L-6 levee in between the EAA and WCA 2A that could
potentially be used or retrofitted to help add water during dry periods to avoid drying out of WCA 2A
beyond the existing conditions. The structure needs to be examined to determine whether it is
controllable to move water northeast or and southwest over a variety of conditions in the canal.

Preliminary disposition: Address recommendation in both current plan development and
development of the Adaptive Management Plan.
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SR-2 Increase S-8 existing pump station horsepower and/or add supplemental exterior type pump
unit(s) in lieu of constructing a new pump station — Discharge water elevations will be increased by the
project. Such added head may significantly diminish (or even completely negate) existing pumping
capacity from S-8. Full capacity must be maintained therefore some form of upgrade is necessary. In
lieu of installing a completely new pump station, increasing pump drive horsepower with or without a
supplemental exterior type pump should be considered. Added power may be all that is needed to
maintain flowrate at increased head conditions. If added power still falls short, but keeps the existing
pumps operating but at a lesser capacity, a supplemental pump ‘pod’ unit can be added to make up the
difference. Added overhead structure should be minimized and an ‘exterior’ type of pod unit could be
installed (reference Recommendation GC-3 and see below photo of such type of pod units from East
Ascension Parish, Louisiana.

Preliminary disposition: Address recommendation in project design phase.
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SR-3 Add new pump station (S-8) - This idea is to either demolish and replace S-8 or add a new pump
station in the area. The Engineering team discussed the S-8 Structure. The pump station is 4080 cfs
with four 1020 cfs pumps. The structure is not deteriorating and should not be replaced. The pumps
would be replaced per the maintenance schedule. Since a definite 3,000 cfs is not needed to go to the
west, the water can be routed through a small canal that would connect Miami Canal to L-5 canal. Two
gated structures can be placed one in the Miami Canal and one in the new connector canal to either
route flow to the south or west.

Preliminary disposition: Address recommendation in project design phase.

SR-4 Integrate and optimize S-8 and G-404 system - S-8 can only pump a minimum of 1020 cfs, if lower
flows are desired G-404 can be utilized for flows up to 600 CFS. This would allow for the most flexible
system. No preliminary design compromises the G-404 structure or operations.

Preliminary disposition: Address recommendation in both current plan development and project design
phase.

SR-5 Re-visit USFWS/FWC Draft Ecological Guidelines for Water Management in WCA-2A -

Purpose: To provide ecological targets and draft stage hydrograph (Figure 1) that more closely
resembles an environmentally preferred water management strategy for WCA-2A (not intended to
change the 2A regulation schedule).

Dry Season Low Recommended Depth Range (~June 1%): 0.0 - 0.5-ft

Wet Season High Depth (~Oct 1%): Approximately 2.0 — 2.25-ft

January 1 target depth range: ~1.8-ft

Recession Rate Guidelines (January 1- June 1): 0.05 ft/wk (snail kite preferred) — 0.07 ft/wk
(wood stork and state listed wading birds).

5. Ascension Rate Guidelines (June 1 — Oct 1) Maximum of 0.25 ft/week and approximately 0.05
ft/wk minimum. Preferred 0.05-0.15-ft.

PonNE
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Assumption: Ground surface elevation of 10.75-ft NGVD (EDEN Wet Prairie Site 17). Ultimately, WCA-
2A will need to join the periodic scientist calls for real-time water management with ecological
recommendations for recession rates, ascension rates, and core foraging depths.

Figurel. Draft targets above represented as black line on existing 2A stage hydrograph (stage in NGVD
on y-axis, water depth on x-axis).

Preliminary disposition: Address recommendation in development of Adaptive Management Plan.
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TENTATIVELY SELECTED PLAN
STORAGE AND TREATMENT
= Construct A-2 FEB and integrate with A-1 FEB operations
= Lake Okeechobee operation refinements within LORS
DISTRIBUTION/CONVEYANCE

= Diversion of L-6 flows, Infrastructure and L-5 canal improvements
= Remove western ~2.9 miles of L-4 levee (west of S-8 3,000 cfs capacity)
= Divide structure at western terminus of L-4 levee removal
= Backfill Miami Canal and Spoil Mound Removal ~1.5 miles south of S-8 to I-75
= L-28 Triangle — levee gap and canal backfill (~ 9,000 LF)
. DISTRIBUTION/CONVEYANCE
= Increase S-333 capacity to 2,500 cfs
= Two 500 cfs gated structures in L-67A, 0.5 mile spoil removal west of { .

L-67A canal north and south of structures
= Construct ~8.5 mile levee in WCA 3B, connecting L-67A to L-29
= Remove ~8 miles of L-67C levee in Blue Shanty flowway (no canal back fill)
= One 500 cfs gated structure north of Blue Shanty levee and 6,000-ft gap

in L-67C levee
= Remove ~4.3 miles of L-29 levee in Blue Shanty flowway, divide structure

east of Blue Shanty levee at terminus of western bridge
= Tamiami Trail western 2.6 mile bridge and L-29 canal max stage at

9.7 ft (FUTURE WORK BY OTHERS)
= Remove entire 5.5 miles L-67 Extension levee, backfill L-67 Extension canal
= Remove ~6 mile Old Tamiami Trail road (from L-67 Ext to Tram Rd)

SEEPAGE MANAGEMENT

= |ncrease S-356 pump station to ~1,000 cfs
= Partial depth seepage barrier south of Tamiami Trail (along L-31N)

= G-211 operational refinements; use coastal canals to convey seepage
Note: System wide operational changes and adaptive management considerations will be
include in project
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GB-1. Consider partial removal of the remaining length of the L-67 Extension Levee and/or canal
system; also consider only partial removal of Old Tamiami Trail - The frequency and duration of high
water conditions within WCA-3A must not be increased with implementation of CEPP (compared to
ERTP), and the S-12s are the primary regulatory outlets for WCA-3A. Removal of all or portions of the
Old Tamiami Trail, between ENP Tram Road and L-67 Extension (~6 miles), provides increased
conveyance capacity for the S-12C and S-12D structures from WCA-3A and would enhance the spatial
extent of sheetflow within western Shark River Slough (SRS). The CERP plan recommends complete
removal of the L-29 Levee, which would require removal of the Old Tamiami Trail roadway to realize
benefits. SAJ-EN anticipates that removal of more than ~1.5 miles of the L-67 Extension Canal (with or
without adjacent levee removal) is anticipated to significantly reduce the outlet conveyance capacity of
the S-12C and S-12D, and would require mitigation of these effects through removal of all or portions of
this ~6-mile section of the Old Tamiami Trail. Note that removal of Old Tamiami Trail west of the ENP
Tram Road is not included with CEPP due to the location of the Miccosukee Reservation along Tram
Road and T&E concerns with releases from S-12A and S-12B.

Option 1: Remove of 1.5 miles of the L-67 Extension Levee and Canal (modeled CEPP Alternative 1).
Removal of ~1.5 miles of the L-67 Extension Canal is anticipated to negligibly affect the outlet
conveyance capacity of the S-12C and S-12D (previously considered with the MWD Project), and would
not likely require mitigation through removal of all or portions of this section of the Old Tamiami Trail.
This option would provide reduced hydrologic connectivity between Western SRS and Northeast SRS, as
compared to the TSP (although greater than the No Action condition). Depending on the CEPP flow
distributions within other parts of the system, which is still being adjusted with ongoing modeling, the
stage differential between CEPP Alternative 1 (1.5 mile L-67 Extension removal) and CEPP Alternatives 2-
4 (complete L-67 Extension removal) are negligible at NESRS-1 (see Alternative 2) and minor at
approximately 0.1-0.2 feet at NP-201 (see accompanying figures). The performance-based TSP selection
of Alternative 4 was not critically dependant on the L-67 Extension configuration. Option 1l is also a
potential adaptive management increment.

Option 2: Remove most or all of L-67 Extension Levee and do not fill canal (not modeled in CEPP
alternatives). This option would provide hydrologic connectivity between Western SRS and Northeast
SRS, comparable to the CEPP TSP performance. A modest reduction in the outlet conveyance capacity of
the S-12C and S-12D would be expected due to the increased hydrologic interaction between S-333 and
the S-12s, although this may be offset with the significant reduced regulatory reliance on the S-12s with
CEPP implementation (as modeled). Complete removal of the segment of Old Tamiami Trail would not
be required and the L-67 Extension Levee material could be utilized for other CEPP components (i.e.
Blue Shanty Levee), potentially with material processing requirements.

Preliminary disposition: Address recommendation in development of Adaptive Management Plan.
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GB-2. Consider extending S-355B collector canal - Ongoing CEPP TSP adjustments and associated
hydrologic modeling have included recommendations to increase stages within eastern WCA-3B, east of
the Blue Shanty levee, compared with Alternative 4 stages. The TSP cost estimate included placeholders
for potential conveyance improvements within the WCA-3B remnant agricultural ditches, east of the
Blue Shanty levee. The conveyance improvements were intended to improve the ability to achieve
north-to-south flows from eastern WCA-3B to the L-29 Canal, via the existing S-355A and S-355B gravity
spillway structures.

Since the CEPP TSP does not include additional WCA-3B outlet structures for eastern WCA-3B, this
proposal would extend the existing 1000 foot upstream collector canal for S-355B by 0.4 miles (~2100
feet) to tie-in with the Central remnant north-south agricultural ditch (with associated conveyance
improvements to the Central remnant north-south agricultural ditch and the remnant east-west
agricultural ditch), as shown in the below map. By providing a hydrologic connection between the S-
3558 collector canal and the remnant agricultural ditches, the efficiency and quantity of conveyance
from southern WCA-3B to the S-355B will be improved (degree is dependent on operating stages within
WCA-3B and design details). Gravity outflow from WCA-3B will remain dependant on managing water
levels within WCA-3B higher than stages in the L-29 Canal, east of the proposed CEPP L-29 Divide
structure. CEPP stakeholders have expressed concerns with significant increased water management
stages within WCA-3B, without providing sufficient WCA-3B outlet capability. Collector canal
construction would impact at minimum 7-10 acres of WCA-3B wetlands located along the interior toe of
the L-29 Levee, assuming current dimensions of the S-355B collector canal.

The S-355A and associated collector canal is located east of the proposed Blue Shanty levee and 1.7
miles west of the Central remnant north-south agricultural ditch. The Western remnant north-south
agricultural ditch is located within the footprint of the proposed Blue Shanty flow-way. The proposed S-
355B collector canal extension represents the minimum amount of additional collector canal
construction that would improve the capability to utilize the existing S-355s to convey water out of
WCA-3B. Construction of a new gravity culvert structure at the southern terminus of the Central
remnant north-south agricultural ditch could be considered as an alternative to the extension of the S-
355B collector canal. These options have been previously proposed for consideration during the MWD
Project.

Preliminary disposition: Address recommendation in both current plan development and development
of the Adaptive Management Plan
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New Canal Length 2,100 ft
BW 50 ft
Invert 0 ft NGVD
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GB-3. Modify the ag canals in flowway - In southern WCA 3B there are remnant agricultural canals.
Within the proposed Blue Shanty Flow way there is one east-west running canal that connects to one
north south canal (Blue Shanty Canal). These canals impose a scar on the landscape that can easily be
seen from an aerial view (see map below).

The agricultural canals are shallow and heavily vegetated with water lilies and cattails (indicating depths
of 3-6 feet). There are mounds along both side of the canals, approximately one-foot higher than
adjacent marsh grade. The mounds are heavily vegetated with willows and pond apple. If left in place,
the spoil mounds along the canal impose barriers so sheetflow (see flow arrows in figure) when water
levels are low. In addition, the north south canal will act as a drainage canal once the Blue Shanty
Flowway is constructed. Removing the spoil mounds and backfilling the Blue shanty (north south) canal
would improve the project benefit by removing barriers to sheetflow, and would provide water quality
benefits by allowing water to flow through the marsh eliminating any short circuiting/drainage trough
the north south canal. Additionally, removing the ag canals could help offset some of the environmental
impacts from the proposed new levee in WCA 3B.

Preliminary disposition: Address recommendation in both current plan development and development
of the Adaptive Management Plan
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GB-4. Use vegetation management to reduce vegetative resistance to water flow downstream of L-
67A new structures 5-345D & G - Much of the vegetation and landscape structure south of L-67 levees
in WCA 3B is dense sawgrass without any sloughs. The desired landscape structure is for longer
hydroperiods that promote development of a ridge and slough landscape. There is a potential that
sheetflow velocities may not be high enough from the L-67 structures to move sheetflow at rates fast
enough across the sawgrass plain to get the desired restoration benefits. Sawgrass has a high friction
coefficient that slows down velocity, and based on actual implementation, may require specific
vegetation management activities to facilitate transition of the landscape to more ridge and sloughs
(e.g., herbicide, focused fire during wet season, or other least destructive method).

Preliminary disposition: Address recommendation in development of the Adaptive Management Plan

GB-5 Retrofit DPM structure (S-152 800 cfs 10 - 60” HDPE barrels); Use DPM structure for interim
period - USACE and SFWMD entered in a design agreement May 12, 2000 for purposes of conducting
activities related to planning, engineering and design of CERP projects. The Decomp Physical Model
known as DPM project was permitted as a large-scale field test designed to answer uncertainties with
depth, hydroperiod, sheetflow and canal backfilling associated with the full-scale CERP DECOMP project.
It was designed for a 5 year life cycle to go in place and be removed between 5-10 years as described in
the DECOMP DPM Design Test Documentation Report. The DPM contract is scheduled for completion
2013. L-67C 3,000 ft gap was completed in Nov 2012. Plan is to conduct test for 2 years after
construction complete for (2 months) of each year. Part of the permitting also conceptually approved
de-installation (removal) of S-152, excavation of backfill material from L-67C canal, L-67A and L-67C
levee reconstruction and finally removal of temporary access roads and spoil areas (see below drawing).

This VE recommendation proposes to retrofit the existing temporary (S-152 test structure) that was
designed within the constraints noted above (design test, temporary nature, easily removable materials
after test complete). A second part of this proposal is allow DPM components to remain in place and use
it to continue to collect information through CEPP Adaptive Management. PROS — The existing
temporary structure can be operated to see how 3B responds and what benefits you will achieve
moving existing water through 3B and potentially the proposed flowway. CONS- maintenance
responsibilities of the structure and functionality if left in place longer than the 10 year design life
concept. It affects material selection as well as potential problems for seepage of the culverts. This idea
is something that could merit consideration for the VE Report and further investigation during PED detail
design phase.

Preliminary disposition: Address recommendation in both project design phase and development of the
Adaptive Management Plan
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GB-6. Re-visit L-29 gated divider structure to determine actual flow need and gate flow size - The
current design flow capacity of the proposed L-29 gated divider structure is reported to be 1,350 cfs. It
appears that no stormwater flow accommaodation is needed in this location and a reduction in capacity

may be possible. In addition to conveyance structure size reduction, lowering the flow rate may allow
use of a pipe culvert in lieu of a more expensive concrete box.

Preliminary disposition: Address recommendation in both current plan development and development
of the Adaptive Management Plan
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GB-7. Optimize operations at most northern structure into WCA 3B (consider for other control
structures) - Discussions on the optimization of any structure would be dependent on a system-wide
analysis of the operations, taking into account the water level regulations, existing and future
structures, levees, and gaps, among other things. An individual refinement of operations that haven’t
been developed would be unable to yield useful information. At this stage, modeling would be required
to determine what additional benefits could be obtained. When the operations are developed, each
structure and feature’s respective operations will be optimized to work together as part of the larger
system. Such a structure where this appears to be pertinent is S-345C, the most northern control point
of WCA 3B.

Preliminary disposition: Address recommendation in development of the Adaptive Management Plan
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Value Engineering Report

TENTATIVELY SELECTED PLAN
STORAGE AND TREATMENT
= Construct A-2 FEB and integrate with A-1 FEB operations
= Lake Okeechobee operation refinements within LORS
DISTRIBUTION/CONVEYANCE

= Diversion of L-6 flows, Infrastructure and L-5 canal improvements
= Remove western ~2.9 miles of L-4 levee (west of S-8 3,000 cfs capacity)
= Divide structure at western terminus of L-4 levee removal
= Backfill Miami Canal and Spoil Mound Removal ~1.5 miles south of S-8 to I-75
= L-28 Triangle - levee gap and canal backfill (~ 9,000 LF)
s D| STRIBUTION/CONVEYANCE
= Increase S-333 capacity to 2,500 cfs

= Two 500 cfs gated structures in L-67A, 0.5 mile spoil removal west of
L-67A canal north and south of structures
= Construct ~8.5 mile levee in WCA 3B, connecting L-67A to L-29
= Remove ~8 miles of L-67C levee in Blue Shanty flowway (no canal back fill)
= One 500 cfs gated structure north of Blue Shanty levee and 6,000-ft gap
in L-67C levee
= Remove ~4.3 miles of L-29 levee in Blue Shanty flowway, divide structure
east of Blue Shanty levee at terminus of western bridge
=  Tamiami Trail western 2.6 mile bridge and L-29 canal max stage at
9.7 ft (FUTURE WORK BY OTHERS)
= Remove entire 5.5 miles L-67 Extension levee, backfill L-67 Extension canal
= Remove ~6 mile Old Tamiami Trail road (from L-67 Ext to Tram Rd)
SEEPAGE MANAGEMENT
= Increase S-356 pump station to ~1,000 cfs ‘ .
= Partial depth seepage barrier south of Tamiami Trail (along L-31N)

= G-211 operational refinements; use coastal canals to convey seepage
Note: System wide operational changes and adaptive management considerations will be
include in project

[(I]res  <lFstA (O Pump - - old Tamiami Trail Removal
Backfill 2@ Levee Removal [P Gated Structure
M Divide ——— Levee

Seepage Barrier
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Y-1 Determine new S-356 pump station capacity based on functional risk; do not design for both full
contingency and unit redundancy — The proposed S-56 pump station is currently slated for 1,000 cfs
capacity. This is based on current modeling of anticipated increased seepage flowrate of 750 cfs after
completion of the adjacent canal seepage cut-off wall with project induced increased water levels in the
Everglades Park (note that further modeling will likely change this value). The added 250 cfs is, for lack
of a better term, contingency since seepage flow prediction has a relative degree of uncertainty.

Standard pump station design calls a unit redundancy such that design capacity is met with the largest
unit out of operation. While not the same thing, but with some overlapping implicit risk, the above
mentioned ‘contingency’ to some extent duplicates unit redundancy. While this station is indirectly a
flood control feature as it will prevent downstream drainage canals from having elevated water levels,
some reduction in total station size appears to be warranted given the above mention overlapping
components of added reserve capacity.

The opportunity may exist to realize actual seepage flowrate via further use of the existing 500 cfs
temporary pump station at this location. This would allow completion of the seepage wall and water
delivery features such that seepage conveyance requirements can be measured (see Recommendation
Y-3 below).

Preliminary disposition: Address recommendation in both current plan development and project design
phase.

Y-2 For 5-356, eliminate redundant pump but incorporate possible future expansion —

If some risk is taken in the firm capacity design of S-356 as indicated above, then consideration should
be given to the possible need to increase the pump station capacity. Such design features may include
but not be limited to:

- Accommodating larger/faster motors such that individual pump unit capacities could be
mechanically increased.

- Accommodating station expansion to one side (minimizing impact to ancillary features)

- Acquiring extra land to for possible expansion

Such design considerations would minimize the cost consequences if the new station is initially built
with limited capacity.

Preliminary disposition: Address recommendation in project design phase.

Y-3 Defer construction of new S-356 pump station until adjacent seepage wall is constructed and
system tested; further utilize existing S-356 temporary pump station — The S-356 site has an existing
500 cfs pump station that was installed for temporary service. It appears to be functional and
potentially capable of limited continued service with some needed re-habilitation. Should further
service form this station be applied, it will be possible to defer installation of the $45 million new S-356
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station currently planned at 1,000 cfs capacity. This option would call for the construction of the
proposed adjacent canal seepage barrier cut-off wall and project purpose water level increase in the
Everglades Park. The existing 500 cfs pump station will likely be capable of accommodating most if not
all seepage flow and actual pumping needs can be measured (see above recommendation regarding
station design flowrate determination — 750 cfs / 1,000 cfs). Note that initial hydration of the Park can
be initially controlled until such that pump station capacity is not exceeded.

In addition to the ability to refine design capacity for the new, permanent pump station (possibility of
reduced station size and significant cost), two other benefits can be realized:

- First, given no delay in project benefits, the deferral of this $45 million expenditure
negates interest lost during construction for the time period of temporary pump
utilization (5 — 10-years @ 3.75% or about $8.5 to $17 million).

- Second, and more important, is the fact that deferring this expenditure allows
placement of other features that will likely produce additional net project benefits in

earlier years.

Implementation of extending service of the temporary station appears to be difficult. Difficulties
include, but may not be limited to:

Expiration of current federal authorization and funding for operation and maintenance

Ownership and responsibility

Current litigation regarding discharge water quality (issue for permanent station as well
but this option would require faster resolution)

Physical rehabilitation of the station to facilitate continued use

Given the potential cost savings and advancement of some project benefits that this option would
produce, addressing the above issues appears to warrant consideration.

Preliminary disposition: Address recommendation in current plan development, project design phase
and in development of the Adaptive Management Plan.
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Y-4 Phase implementation of seepage control features; use AM to determine path - Adaptive
management is a structured management approach to use when outcomes (positive and/or negative)
from management actions are uncertain. Management actions are tested by linking science to
performance questions and informing decision-makers and stakeholders on the best action to achieve
objectives and avoid constraints. Seepage management is both high risk to achieving both restoration
goals and water supply constraints, and the need for high certainty (low uncertainty) is key to moving
Everglades restoration goals forward. Agencies are uncertain about the best design to control
seepage, as well as amount of seepage management cutoff walls to implement and how to best operate
the system to avoid water supply issues during the dry season. Using information gained from the L-31
pilot study, the rock miner’s seepage management project, and regional simulation modeling, the
seepage management project will be phased to implement a minimum level of construction to test
seepage management performance as flows are increased into Water Conservation Area 3B and
Northeast Shark River Slough, and monitor any potential reductions to water supply on the eastern side
of the levee (see map below). Performance based monitoring of surface/groundwater stages and flows
on either side of the seepage management feature will be used to reduce uncertainty about the level of
seepage implementation, recommendations will be made for the next phase of seepage management
construction or operations of the S-356 and South Dade detention areas. Same approach can be used
during implementation of L-67 structures and Blue shanty levee with L-29 levee removal. Value is
increased certainty about the right design and amount/approach for seepage management to meet
multiple objectives and stakeholder interests with a potential for construction cost savings, if monitoring
reveals less is needed to meet those goals.

Preliminary disposition: Address recommendation in development of the Adaptive Management Plan
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Colored arrows represent different lengths of seepage management features being
constructed, up to the TSP’s 5 mile. Circle represents S-356 seepage return pump.
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Y-5 Change the location L31N Seepage Management Pilot Project (SMPP) to the location which was
the original location contained in the authorized decision document; use CEPP to increase the 902
Limit for L31N SMPP and install the L31N SMPP to remove project uncertainties - L-31N Seepage
Management — Pilot Project is an authorized component in the Central and Southern Florida Project,
Comprehensive Review Study, Final Integrated Feasibility Report and Programmatic Environmental
Impact Statement.

This recommendation proposes that:

e The location of the pilot be returned to the original location as depicted on the below page
excerpt from the study;

e CEPP be used to update the 902 limit for the pilot test and

e Implement the pilot test early in the project implementation phase to remove and define
uncertainties.

As described in the restudy, the purpose of this feature is to reduce seepage flow across L-31N adjacent
to Everglades National Park via a levee cutoff wall. Additionally, the feature was designed to reduce
groundwater flows during the wet season by capturing groundwater flows with a series of groundwater
wells adjacent to L-31N, then back-pumping those flows to Everglades National Park. The pilot project is
necessary to determine the appropriate technology to control seepage from Everglades National Park.
The pilot project will also provide necessary information to determine the appropriate amount of wet
season groundwater flow to return that will minimize potential impacts to Miami-Dade County’s West
Wellfield and freshwater flows to Biscayne Bay.

Preliminary disposition: — Not adopted. The PDT response changed from Address recommendation in
current plan development in February 2013 Report to Not adopted in January 2014 to reflect subsequent
report coordination. The L31 N SMPP was the pilot component of the original CERP L31N Improvements
for Seepage Management. The CEPP PDT has decided to use the monitoring and results of a nearby
constructed non-federal seepage project that was installed as described in main PIR sections 2.5.12 and
6.10.2.1 to address project uncertainties for CEPP.
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Y-6 _Investigate alternative seepage barrier cutoff wall means (such as vinyl sheet pile) -
Completed work on L-31N (L30) Seepage Barrier Pilot Project should be evaluated for possible cost-
effective alternatives to the currently planned seepage cut-off wall in this reach.

Preliminary disposition: Address recommendation in project design phase.
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GENERAL CONSIDERATIONS

GC-1 Create ‘environmental friendly’ conveyance channels where opportunity exits —

Current plan alternative strategies identify trapezoidal channels for proposed conveyance modifications.
It is suggested that where opportunity presents itself channels be designed and constructed in an
‘environmentally friendly’ manner as illustrated below. In such a design, the channel is oversized
relative to a hydraulically equivalent mowed/maintained trapezoidal channel and is ‘rough-cut’ and
allowed to vegetate. It may be practical for access and to ensure some form of snag removal
maintenance, to mow only one side of the channel. As seen below, the ‘sun bank’ (summer sun —
generally west or northwest side) is forested (planted if need be) to shade the permanent water bottom.
This will lower summertime water temperature and improve oxygen content. The low flow immediate
banks are allowed to overgrow with vegetation to create a complete stream habitat.

Preliminary disposition: Address recommendation in both current plan development and
project design phase.
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GC-2 Coordinate vegetation management to achieve multiple objectives - Much of the vegetation
south of L-4 levee are upland species due to the drying out of Northern Water Conservation Area 3A
(WCA 3A). These woody species are likely to persist and may require specific vegetation management
activities to facilitate transition of the landscape to more wetland type vegetation (e.g., sawgrass).
Cattail and Willow expansion may be an issue and needs to be properly managed to avoided further
degradation and complication in achieving a ridge and slough landscape south of the L4 spreader canal,
as well as getting water out of the canal for flood control needs due to flow resistant vegetation. In
addition, vegetation management will likely be needed during construction of the L4 spreader canal to
remove nuisance and exotic species, as well as potentially create vegetation pockets to help facilitate
flow of water to aid recreation of sloughs upon entry into marsh. There are likely opportunities to
strategically coordinate multiple vegetation management objectives (e.g., construction, nuisance, and
restoration enhancement) to most cost effectively implement vegetation management activities.

Timing and nature of each vegetation management activity would need to be discussed and coordinated
amongst engineering design, construction, exotics removal, and ecological/adaptive management
subteam to determine what vegetation management efforts are needed when and how they can be best
be implemented. The Invasive and Native Nuisance Species Management Plan (INNSMP) would address
responsibilities and timing. The INNSMP is a living document. It would be updated/revised as surveys
are done and treatment/removals conducted, and include proposed schedules of surveys. During O&M,
the structures would be monitored by the responsible operations entity. Areas of claimed benefits
outside of the structures would be monitored by the project (PLMP, RECOVER, or other). Close
coordination among agencies would be required for such a program to succeed. Areas needed to be
treated most times can be covered by existing services contracts that the USACE/SFWMD already has in
place.

Preliminary disposition: Address recommendation in development of Adaptive Management Plan.
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GC-3 Optimize pump station design — A number of new pump stations are proposed for this project.

Design precedent has been to adhere to jointly developed DCM-5, Major Pumping Station Engineering
Guidelines. The performance history of this t ype of pump station has been excellent, but high
construction cost is a project concern.

‘Lessons learned’ from among recent other Corps district projects could offer possibilities to improve
current design cost-effectiveness.

Features that directly or indirectly affect pump station performance and cost include, but are not limited
to the following:

- Mechanical unit redundancy

- Screen cleaning systems

- Discharge configuration (siphons or free discharge)
- Power supply

- Service crane(s) and structure size and configuration

Previous VE reviews of CERP/SFWMD pump stations have validated excellent design performance and
cost-effectiveness of these items with primary change recommendations regarding the last item. The
below discussion of possible design changes for the service crane and structure size and configurations
should be considered.

For most large pump stations, common practice is to include a lifting crane of capacity and
geometry to remove the largest piece of equipment from the station. The crane is usually
housed in the pump station structure and usually results in significant station height and
associated structural cost. It is arguable as to whether or not such a crane is required on-site as
it is always a relatively rare and major scheduled event to pull a large unit. If a large crane can
be transported to the site, then one could argue that an on-site crane of that large capacity is
not needed (note that smaller units are still needed for routine maintenance).

If a large crane cannot be practically transported to the pump station for a major maintenance
event and an on-site unit is necessary it does not have to be housed within the pump station
building. A rail/gantry system can be used and pump housing roof and/or cover pod can be
removed for access. Protection and/or aesthetics of the crane may warrant cover housing in the
non-used position. This housing does not have to support the lifting load of the crane,
however. The East Ascension Parish, Louisiana Pump Station (5 by 1,000 cfs units) station does
not have an on-site large crane (see photo below). It has steel cover pods over each
pump/engine unit and a weather protection roof across the station (roof added later and not
included in photo). Roof panels and pods can be lifted by a portable crane when necessary.
This design saved significant cost and has performed well since its 1993 installation. Aesthetics
of roof and pod covers can be improved if required.

Building plan area appears to be excessive in these stations. Overall centerline width between
pump unit bays is far more than necessary. Validation to reduce this dimension is based on the
following rationale. First, it appears that both a maintenance lay-out space is provided as an
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extra end-bay service area in the station as well as alongside each pump/engine unit. Normal
practice of others is for the end-bay area only. As second factor is the slanting of engines at 45
degrees to reportedly allow visual inspection of the flanks of the engines from the central
control room. Also not a common practice and this function could be accomplished via camera
system.

While industrial building square footage is normally not excessively expensive, this is not the
case for a pump station structure. Increased pump bay width is translated all the way down

to the base of the station to the roof. In combination with the extra height of the internal
crane this can easily be over 50-feet of multi-level structure elevation.

Preliminary disposition: Address recommendation in project design phase.

1,000 CFS PUMP UNITS — EAST ACENSION PARISH, LOUISIANA
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APPENDIX A: VALUE ENGINEERING JOB PLAN AND WORKSHOP AGENDA
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This workshop included the six-phase Value Engineering Job Plan as sanctioned by USACE and SAVE
International. This process, as listed below, was executed as part of daily activities as described in the
following Workshop Agenda:

USACE VALUE ENGINEERING JOB PLAN

Information Phase. At the beginning of the study, the project team presents current planning and
design status of the project. This includes a general overview and various project requirements. Project
details are presented as appropriate. Discussion with the VE Team enhances the Team’s knowledge and
understanding of the project. A field trip to the project site may also be included as part of information
gathering.

Function Analysis Phase. Key to the VE process is the Function Analysis Process. Analyzing the
functional requirements of a project is essential to assuring an owner that the project has been designed
to meet the stated criteria and its need and purpose. The analysis of these functions is a primary
element in a value study, and is used to develop alternatives. This procedure is beneficial to the team,
as it forces the participants to think in terms of functions and their relative value in meeting the
project’s need and purpose. This facilitates a deeper understanding of the project.

Creativity Phase. The Creativity Phase involves identifying and listing creative ideas. During this phase,
the team participates in a brainstorming session to identify as many means as possible to provide the
necessary project functions. Judgment of the ideas is not permitted in order to generate a broad range
of ideas.

Evaluation Phase. The purpose of the Evaluation Phase was to systematically assess the potential
impacts of ideas generated during the Creativity Phase relative to their potential for value improvement.
Each idea is evaluated in terms of its potential impact to cost and overall project performance. Once
each idea is fully evaluated, it is given a rating to identify whether it would be carried forward and
developed as an alternative, presented as a design suggestion, dismissed from further consideration or
is already being done.

Development Phase. During the Development Phase, ideas passing evaluation are expanded and
developed into value alternatives. The development process considers such things as the impact to
performance, cost, constructability, and schedule of the alternative concepts relative to the baseline
concept. This analysis is prepared as appropriate for each alternative, and the information may include
an initial cost and life-cycle cost comparisons. Each alternative describes the baseline concept and
proposed changes and includes a technical discussion. Sketches and calculations may also included for
each alternative as appropriate.

Presentation Phase. The VE Workshop concludes with a preliminary presentation of the value team’s
assessment of the project and value alternatives. The presentation provides an opportunity for the
owner, project team, and stakeholders to preview the alternatives and develop an understanding of the
rationale behind them.

CEPP Final PIR and EIS July 2014
App A Annex B-1-45



App A Annex B-1

Monday February 4, 2013

Value Engineering Report

Central Everglades Planning Project
Cost Schedule Risk Analysis/
Value Engineering Workshop

Agenda

9:30 AM - 4:30 PM
Meeting Location:
SAJ Participants will meet in VTC Conference Room 4108, 4E

Call-in number:
USA Toll-Free: (888)273-3658
Access Code: 2717496
Security Code: 4321

Web Meeting Address:
https://www.webmeeting.att.com
Meeting Number: 8882733658
Access Code: 2717496

* The first time you use the Web Meeting Service, you will need to download the client software. Web Meeting HELP & Software Downloads

09:30 - 09:40 am

09:40 - 11:00 am

11:00-11:10 am

11:10-12:30 pm

12:30-01:30 pm
01:30 - 02:45 pm
02:30 - 02:45 pm

02:45 — 04:25 pm

04:25 - 04:30 pm

CEPP Final PIR and EIS

can be found at: https://www.webmeeting.att.com*

Introductions and Opening Remarks Kim Vitek, USACE
Overview USACE
e Value Engineering Jimmy Matthews, USACE
e Cost Schedule Risk Analysis Amro Habib, USACE
e CEPP Tentatively Selected Plan Murika Davis, USACE
e Expectations of Workshop Kim Vitek, USACE
Break

North of the Redline - Storage and Treatment
e Policy Issues
Cost Risk & Other considerations
Evaluate/ldentify Value Engineering Ideas
e Construction Sequencing/Implementation
Lunch

North of the Redline Cont’d
Break

South of the Redline — Distribution/Conveyance
(L-6 Diversions, L-5 Improvements and Spreader Canal)
Policy Issues
Cost Risk & Other considerations
Evaluate/Identify Value Engineering Ideas

e Construction Sequencing/Implementation
Next Steps - Closing Comments and Recap Assignments

July 2014
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Central Everglades Planning Project
Cost Schedule Risk Analysis/
Value Engineering Workshop

Day 2 Agenda
Tuesday February 5, 2013 9:00 AM - 4:30 PM
09:00 - 09:05 am Opening Remarks Kim Vitek, USACE
09:05 - 10:00 am South of the Redline Cont’d — Distribution/Conveyance

(Miami Canal Backfilling and L-28)
e Policy Issues
e (Cost Risk & Other considerations
e Evaluate/ldentify Value Engineering Ideas
e Construction Sequencing/Implementation

10:00 - 10:15 am Break

10:15-12:00 pm Greenline — Distribution/Conveyance
(Structures in L-67A, Gaps in L-67C, S-333 increase)
e  Policy Issues
e (Cost Risk & Other considerations
e Evaluate/Identify Value Engineering Ideas
e Construction Sequencing/Implementation

12:00 - 01:00 pm Lunch

01:00 - 03:00 pm Greenline Cont’'d

03:00 - 03:15 pm Break

03:15 - 04:25 pm Blueline — Distribution/Conveyance

(Structures in L-29 levee, Degrade of L-67C ext, Improvements in 3B)
e Policy Issues
e Cost Risk & Other considerations
e Evaluate/Identify Value Engineering Ideas
04:25 - 04:30 pm Next Steps
Closing Comments and Recap Assignments

CEPP Final PIR and EIS July 2014
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Central Everglades Planning Project
Cost Schedule Risk Analysis/
Value Engineering Workshop

Day 3 Agenda
Wednesday February 6, 2013 9:00 AM —4:30 PM
09:00 - 09:05 am Opening Remarks Kim Vitek, USACE
09:05 - 10:00 am Blueline Cont’d — Distribution/Conveyance

e Policy Issues

e (Cost Risk & Other considerations

e Evaluate/ldentify Value Engineering Ideas
e Construction Sequencing/Implementation

10:00 — 10:15 am Break

10:15-12:00 pm Yellow line — Seepage Management
(S-356 increase, partial depth seepage barrier, G-211 mods)
e Policy Issues
e Cost Risk & Other considerations
e Evaluate/ldentify Value Engineering Ideas
e Construction Sequencing/Implementation

12:00 - 01:00 pm Lunch

01:00 - 03:00 pm Yellowline Cont’d

03:00 - 03:15 pm Break

03:15 - 04:25 pm Value Engineering/Cost Assignments
04:25 - 04:30 pm Next Steps

Closing Comments and Recap Assignments

CEPP Final PIR and EIS July 2014
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Central Everglades Planning Project
Cost Schedule Risk Analysis/
Value Engineering Workshop

Day 4 Agenda

Thursday February 7, 2013 9:00 AM —4:30 PM
09:00 - 09:05 am Opening Remarks Kim Vitek, USACE
09:05 - 10:30 pm System Wide Implementation

e CERP Overview

e CEPP Schedule Kim Vitek, Matt Morrison
10:30 - 10:40 pm Break
10:40 —11:55 pm Cont’d

e Implementation, Sequencing, Operations

12:00 - 01:00 pm Lunch
01:00 — 03:00 pm Cont’d
e Cost Risks
03:00 - 03:15 pm Break
03:15 - 04:25 pm Continued Discussions
04:25 - 04:30 pm Next Steps Closing Comments and Recap Assignments
CEPP Final PIR and EIS July 2014
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Friday February 8, 2013

09:00 - 09:05 am

09:05 —10:30 pm

10:30 -10:40 pm

10:40 - 11:55 pm

11:55-12:00 pm

CEPP Final PIR and EIS

Value Engineering Report

Central Everglades Planning Project
Cost Schedule Risk Analysis/
Value Engineering Workshop

Day 5 Agenda

9:00 AM - 12:00 PM

Opening Remarks Kim Vitek, USACE

Review of Cost Risk Contingencies

Break

Review of Value Engineering Proposals

Next Steps and Closing Comments

July 2014
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APPENDIX B: WORKSHOP PARTICIPANT ROSTER

Kim Vitek (Project Manager)
Kimberly.A.Vitek@usace.army.mil

Murika Davis (Engineer Technical Lead)
Murika.Davis@usace.army.mil

Jimmy Matthews (VE Co-Facilitator)
Jimmy.D.Matthews@usace.army.mil

Frank Vicidomina (VE Co-Facilitator)
Frank.Vicidomina@us.army.mil

Andrew Loschiavo
Andrew.J.LoEchiavo@usace.army.mil

Bill Hamel
William.T.Hamel@usace.army.mil

Kelly Keefe
Kelly.).Keefe@usace.army.mil

Dan Crawford
Daniel.E.Crawford@usace.army.mil

Kevin Wittmann
Kevin.M.Wittmann@usace.army.mil

Amanda Lavingne
Amanda.B.Lavighe@usace.army.mil

Jack Fross
Jack.T.Fross@usace.army.mil

Manuel Delesus
Manuel.Dejesus@usace.army.mil

Donna George
Donna.S.George@usace.army.mil

Brad Foster
Bradley.A.Foster@usace.army.mil

Kim Brooks-Hall
Kimberly.Brooks-Hall@usace.army.mil
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USACE-SAJ-PM-EO
(904) 232-2583

USACE-SAJ-PD-C
(904) 232-1604

USACE-SAJ-EN-Q
(904) 232-2087

USACE-MVN-PM
(504) 862-1251

USACE-PD-E
(904) 232-2077

USACE-CESAJ-DC-C
(904) 232-1269

USACE-CESAJ-PD-C
(904) 232-1654

USACE-CESAJ-EN-WM
(904) 232-1079

USACE-CESAJ-PD-C
(904) 233-3658

USACE-EN-WH
(904) 232-2708

USACE-EN-DS
(904) 232-2260

USACE-EN-DM
(904) 232-2446

USACE-PM-EE
(904) 232-1766

USACE-PD-C
(904) 232-2110

USACE-EN-T
(904) 232-1902
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Tracy Leeser
Tracy.T.Leeser@usace.army.mil

Gwen Nelson
Gwendolyn.J.Nelson@usace.army.mil

Cindy Thomas
Cynthia.G.Thomas@usace.army.mil

Jonathan Jenkins
Jonathan.L.Jenkins@usace.army.mil

Nick Emigh
Nick.A.Emigh@usace.army.mil

Mike Jacobs
Michael.P.Jacobs@usace.army.mil

Joseph Tavares
Joseph.Tavares@usace.army.mil

Amro Habib
Amro.K.Habib@usace.army.mil

Robert Rene
Robert.B.Rene@usace.army.mil

Gretchen Ehlinger
Gretchen.S.Ehlinger@usace.army.mil

Don Nelson

Robert Tucker
Robert.C.Tucker@usace.army.mil

Scott Leech
Scott.Leech@usace.army.mil

Kim Taplin
Kimberly.A.Taplin@usace.army.mil

Lisa Gued
Lisa.S.Gued@usace.army.mil

Katrina Denson

Scott Thorot (called in)
Al Shirkey (called in)
Paul Linton (called in)
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USACE-EN-TC
(904) 232-1043

USACE-EN-DL
(904) 232-1629

USACE-PD-C
(904) 232-1140

USACE-OD-MN
(904) 232-3913

USACE-NWW-EC-X
(509) 527-7587

USACE-NWW-EC-X
(509) 527-7516

USACE-CD-Q
(904) 232-3446

USACE-EN-TC
(904) 232-1746

USACE-EN-TC
(904) 232-1605

USACE-PD-EC
(904) 232-1682

USACE-RE

USACE-EN-W
(904) 232- 1197

USACE-EN-G
(904) 232-1183

USACE-PD-C
(561) 801-0285

USACE-EN-G
(904) 232-1793

USACE-CT
SFWMD
SFWMD

SFWMD
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Armando Ramirez (called in)

Matt Morrison
Agnes McClean
Kevin Koton
Bob Johnson
Dennis Duke
Inger Hansen
Miles Myers
Liberta Scotto
Lori Miller

Bob Progulske
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(called in)
(called in)
(called in)
(called in)
(called in)
(called in)
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SFWMD
SFWMD
ENP
ENP
ENP
DOI
FDEP
FWS
FWS
FWS

FWS
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Value Engineering Report

APPENDIX C: COST AND SCHEDULE RISK ANALYSIS MODERATE AND HIGH RISK ITEMS

NORTH OF REDLINE - COST AND SCHEDULE MODERATE AND HIGH RISK ITEMS

PROJECT & PROGRAM MGMT
The conern is during the 3x3x3 planning phase HQ revises
the anticipated out come of the planning study and delays in
Schedule risk project reaches mile stones and HQ revises or | the schedule will be encounterd. This assumpition is due in
PPM-1 |New Planning Process asks for changes to the process. part to the fact that this is a piolt study.
TTTE COMCETIT 1S tTat OUTTTY COMSITUCTON METe Wi DE & need |
It is assumed that A1 will be completed prio to construction of | for on going comunication of the work and how it may affect
PPM-2 |Cordination with DEP/Water Management A2. the operation of existing structures.
TECHNICAL RISKS
T
spillway that can move 3700 CFS and the design of the new | The spillway will need to match the size of the pump stattion
TL-1 Maintain Flood Control project feature is for 1500 CFS. and ensure that the flood control will still be maintained.
T
location of the premimiter levee. there is also the concern
Existing ag canals in the proposed location of the FEB there are for not allowing sheet flow across the FEB with out
TL-2 Internal Water Convayance of the FEB roads bordering each side of the canal Backfilling the AG canals.
T
Assumed that the spreader canal is only on the norther end of | entire northern end to hydrate the east end of the FEB. this
TL-3  |Spreader Canal the FEB. will in effect lengthen the canal
TCTS UMKMOWNT Wiat Te geotecrmicar aaa 15, 1nere 15|
concern that there could be a need to a liner or some way to
ensure that there is minimial to no seepage. Al will be
Thre is the concert that the Lime rock is not capable of constructed prior to A2 Management will need to watch this
TL-4 |Porisity of Lime Rock containing the Water item.

SOUTH OF REDLINE - COST AND SCHEDULE MODERATE AND HIGH RISK ITEMS

PROJECT & PROGRAM MGMT
The concern is during the 3x3x3 planning phase HQ revises
the anticipated out come of the planning study and delays in
As the project reaches mile stones and HQ revises or asks for | the schedule will be encountered. This assumption is due in
PPM-1 |New Planning Process changes to the process. part to the fact that this is a pilot study.
TECHNICAL RISKS
e E
prior to any modifications are completed at S-8. This could
require material to be stock piled and additional cost for
multiple handling of the material. There might also be a
S-8 needs to provide flood control the entire time until need for a temp canal to convey the water during
TL-1 |Maintain S-8 Flood Control downstream work is complete. construction.
There is a possibility of an opportunity that there could be an
upgrade of the existing structure to achieve the same
conveyance as a new pump station. The new pump station
TL-2 S-8 New Pump Station The current plan is for a new pump station at the location of S-8.| appears to be 1000 CFS short costs should be checked.
CONSTRUCTION RISKS
TTETE 15 & CONCETN Mat e TT0es Teel mat e materar s |
their property. There is a risk that new fill may be needed in
the backfill of the canal in those locations and stock piling of
CON-2 |L-28 Material Concern of usage of material the levee may be needed.
T
years and there will be a need for culverts, plugs, extra work
There is concern for sequence of construction when backfilling that is not currently in the estimate. This will need to be
CON-3  |Backfill of Miami Canal the Miami Canal. looked at and studied further.
ESTIMATE AND SCHEDULE RISKS
TTIE COST 0T TE TTEW SUUCIOTE 15 NEc0ey 10 CTISUTe et e |
New 200 CFS Structure located at the Intersection of the L-28, L-] cost is not missed. Impact will be changed after the cost for
EST-1 |200 CFS Structure 3, L-4 intersection. the new structure has been added.
PROGRAMATIC RISKS
me Cor
contracts will adversely affect the goal of the project. There
There is concern that the project will be limited at $50 M per year| is concern that the project will not meet the desired goals in
PR-1 |Funding Restraints for construction. the time frame anticipated.

CEPP Final PIR and EIS
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GREENLINE AND BLUELINE - COST AND SCHEDULE MODERATE AND HIGH RISK ITEMS

Value Engineering Report

PROJECT & PROGRAM MGMT

The concern is during the 3x3x3 planning phase HQ revises
the anticipated out come of the planning study and delays in
As the project reaches mile stones and HQ revises or asks for | the schedule will be encountered. This assumption is due in
PPM-1 [New Planning Process changes to the process. part to the fact that this is a pilot study.
TECHNICAL RISKS
T
This work needs to be completed prior to CEPP acting as this could add addational cost to the estimate and impacts
TL-2 |Tamiami Trail Bridges designed. to the structure.
L4
TL-3 |Browerd County Water Preserve Area provided to the Everglades National Park resources should be allowed.
TTIC CTTTE aTea 15 CONSIUETED &S engIpIe 10T e ravonar |
The old Trail is eligible or potentially eligible for national registry | historic registry any changes will need to be documented
TL-4 |OId Tamiami Trail Removal as a historical site. prior to construction. This will likely need to happen.
LANDS AND DAMAGES RISKS
CaTreny ou -
elevation and it if they are not aquired to the 9.7 ft elevation.
If the current projoct is unable to obtain land to the 9.7 ft This is mainly at the location of fish camps and Airboat trails
LD-2 |Policy Issues elevation it will need to be aquired under this project along the Tamiami Trail.
REGULATORY AND ENVIRONMENTAL
RISKS
oo prmr or m,
will be equal. That initally inculded removing the L67C and
backfilling the canal. It is unclear if the material will be
NEPA Impacats of changing the affected area unsure if the areas| available to be used in construction of the new blue shanty
RE-1 |Enviromental Impact and volumes will ensure a net postive effect. levee.
CONSTRUCTION RISKS
VT ou am
there may not be access to all on site materal and new fill
may be needed. the concern is also increased with the new
CON-1 |Sequencing of Construction On site material may not be available to construct new levee design standards of levees.

ESTIMATE AND SCHEDULE RISKS

EST-1 |Old Tamiami Trail

TTIETE 15 110 COST T MNE SSUMATE 10T TETovar OF 1e OT tammmanm
trail

This will need to be added to the estimate and schedule.

PROGRAMATIC RISKS

PR-1 |Funding Restraints

There is concern that the project will be limited at $50 M per year
for construction.

TNE concem 15 1

contracts will adversely affect the goal of the project. There

is concern that the project will not meet the desired goals in
the time frame anticipated.

CEPP Final PIR and EIS
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YELLOWLINE - COST AND SCHEDULE MODERATE AND HIGH RISK ITEMS

Value Engineering Report

As the project reaches mile stones and HQ revises or asks for
changes to the process.

The concern is during the 3x3x3 planning phase HQ revises

the anticipated out come of the planning study and delays in

the schedule will be encountered. This assumption is due in
part to the fact that this is a pilot study.

There is limited to minimal long term data in the area that will
show the success

There have been temp structures built but the long term
performance is unknown at this time.

There is always uncerntity of models at early stage designs

It is unknown if the depth of the seepage wall is the correct
depth at 15 to 20% unsure of the accuracy of the depth.

Design thoght to be conservative overall however concequences
are high if it does not work.

T
the cutoff wall along with injectionpumps and extensive
monitoring.

There is concern that there will be water quality issues that may
need to be justified and validated to get necessary approval.

this concern is in part due to NEPA concerns about the
quality of water that will be pumped out of the area. If the
water quality is insufficent there could be major issues.
Groundwater to Biscayne Bay may be an issue. Does water
in canal equal water in goundwater table. Concerns with
completion of other projects ensuring that system operates.

TTIC CUTTETT a5 SUMPUON 15 assunied that e Uit price meaes
all sepage monitoring

It is unknown at this time if the monitoring wells are correct.

There is reason to belive that a piolt project needs to be installed

This price needs to be added to the estimate.

There is concern that the project will be limited at $50 M per year
for construction.

there would be posibility of flooding miami

1ne ConcenmisT
contracts will adversely affect the goal of the project. There
is concern that the project will not meet the desired goals in
the time frame anticipated.

alaviate the seepage.

Fresh water supplied from WCA3 to the Bay flowing through
miami.

PROJECT & PROGRAM MGMT
PPM-1 [New Planning Process
TECHNICAL RISKS
TL-2 |Seepage Cutoff Walls Design and performance
Model Validation and Review- Accuracy and
TL-3  |predictibility
TL-5 [Design of Cutoff wall
REGULATORY AND ENVIRONMENTAL
RISKS
RE-3 |Water Quality
ESTIMATE AND SCHEDULE RISKS
EST-1 |Unit Price of Cutoff Wall
EST-2 |May Need Pilot Project Cutoff Wall
PROGRAMMATIC RISKS
PR-1 |Funding Restraints
THeTE 15 U
PR-2 |Flooding of West Miami
PR-3 |Biscane Bay

T
Bay this is in the dry season to supply water to the well
fields and also the southern bays. There should be water
suppled to the area during the dry season.

CEPP Final PIR and EIS
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APPENDIX D: PROJECT FUNCTIONS BY AREA

CEPP Final PIR and EIS July 2014
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Define and Implement PED
Develop project life cycle costs and schedule
Develop project construction sequencing

Adaptively Manage Implementation Sequence

Good AM candidates are those features that can be adjusted (e.g., operations “adjust features”,
sequentially implemented “construct features, contracts, and installation in sequence with goal of
learning”, or easily modified “increase dimensions”) in order to address questions about improving
project performance, schedule and/or minimizing total project costs.

Identify AM Candidates
Increment Features
Increment Dimensions
Increment Contracts
Incrementally Install
Monitor Features
Assess Features

CEPP Final PIR and EIS July 2014
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North of Redline
STORAGE AND TREATMENT

Store Water

Treat Water

Adjust Quantity

Correct Timing

Maintain Flood Protection
Control Cost Growth

CEPP Final PIR and EIS
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South of Redline
DISTRIBUTION/CONVEYANCE

Distribute Water

Convey Water

Adjust Quantity

Correct Timing

Improve Quality

Remove Flow Impediments
Restore Hydro pattern
Rehydrate Habitat
Reconnect/Connect Flow ways
Maintain Flood Protection

CEPP Final PIR and EIS
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Green / Blueline
DISTRIBUTION/CONVEYANCE

Distribute Water

Convey Water

Adjust Quantity

Correct Timing

Improve Quality

Remove Flow Impediments
Restore Hydro pattern
Rehydrate Habitat
Reconnect/Connect Flow ways
Maintain Flood Protection

CEPP Final PIR and EIS
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Yellowline
SEEPAGE MANAGEMENT

Manage Seepage

Maintain Flood Protection
Capture and/or Return Seepage
Block Seepage Pathways
Reduce or Eliminate Losses
Protect Water Supply

CEPP Final PIR and EIS July 2014
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APPENDIX E: SPECULATION AND EVALUATION LISTS

CEPP Final PIR and EIS July 2014
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CEPP Final PI

SPEC
Y/N NO. [Recommendations
Above RED LINE 1-20
y 1 2 cell FEB
y w/1 [Internal baffling, breaking fetch length
n 2 integrate A-1 west levee
y 4 overflow weir and DS-9, include in A-1 construction
n 5 cut off wall
n 6 import clay
n 7 hydrologic ridge with seepage return water
bd 8 redirect to one pump sta and return
n 9 install perimeter relief wells and back pump
n 10 |ASRs with FEB to maintain head
n 11 |deepen seepage canal
bd 12 move water out faster
bd 13 investigate A-1 & previous STA designs and use in project scoping
bd 14 Develop strategic installation plan
bd 15 use cast in place for box culverts
y 16 |add gravity structure on SE side of A-2
y 17 increasing the gate structure to maintain flood protection
Below RED LINE 21-29
y 21 |Add HP and/or supplemental open structure pump @ S-8
y 22  |Add new pump station
n 23 consider gravity diversion
y 24  |power diversion or pressurized diversion
y 25 optimze new pump sta design
y 26 |coordinate veg management to meet mulitple objectives
y 27 |integrate and optimze s-8 and g-404 system
y 28 build eco friendly canals, benches, etc..
2a look at operation schedule, raise the operation schedule 0.5 feet at end of wet
y 29 season, slow return in dry season
y 30 w/29 |present USFWS/FWC operation schedule to pdt for inclusion into project
make s-8 a dam, gap 14 & I5 on s ends, push mounds into gaps and then plug at I-
31 75
y 32 |add AM strategy for G-336G (L6 Diversion)
GREEN and BLUE LINE 30-50
for levees being used for recreation access use min levee crown of 16' w/ surface
n 31 stone
bd 33 [construction sequencing for AM
n 36 [plugin L-67A to block water quality... partial or full plug...
L-67A environmentally friendly canals, re-design to improve marsh to canal
n 37 connectivity,
Y 38 |plug the Miami Canal S of C-11 extension, use C-11 spoil material for the plug
consider shifting blue shanty levee to make shorter and min impacts while
bd 39 [|achieving proj object
n 40 |not extend blue shanty n of I-67c into pocket
remove only 1.5 miles of L-67 extension & optionally leave old TT intact as well;
41 |apply A.M.; evaluate borrow needs
42  |consider reducing levee cross section
y 43 w 41 [remove most or all of L-67 extension and not fill canal, add to 41
use spoil material to build blue shanty levee, add to 43; consider material
y 44 w 41 |quantity and processing
bd 45 backfill the L-67C canal, within BS flow way
y 46 |construct 0.4 mile collector canal expansion from 355B to the W
y 34 |plugs/culverts revisit L-29 divide structure to determine functon and flow rate
y 47  |construct spreader canals S of TT at culverts
y 35 modify the ag ditches in flow way... fill, plug, gap, etc...
bd 48 |optimize location of $333 structure
n 49 |consider relocating S355B eastward in line w/ 1 mile eastern bridge
n 50 increase most northern structure into WCA 3B from 500 to 750cfs
y 51 optimize operations at most northern structure into WCA 3B from 500
y 52 retrofit DPM structure; use DPM structure for interim period
n 53 |add ~ 75 cfs pump sta to add water into the N of 3B
use veg management to reduce n values S of eastern flow way structure (5S345D
y 54 |&G)
and En
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SPEC
Y/N NO. [Recommendations

YELLOW LINE 51-70
y 51 |Phasing implemention - Use AM to determine path

consider defer pump sta construction until after seepage wall placement and
y 52 monitoring; utilitze existing pump sta S-356
y 53 investigate alternative cut off wall materials (vinyl sheet pile)

change location L31N SMPP to this location; use yellow book authority; use
y 54  |original yellow book location
n 55 use electric motors for pump sta w/ d backup

Determine pump station firm capacity based on functional risk (e.g., 1,000 to 750
y 56 [cfs)
n 57 |assess the backup power for pump sta based on risk

compare technologies in phased approach to determine final wall section,
y 58w/54 |combine w/54
y 59 use S-356 to reduce project water quality uncertainty & risk
y 60w/59 |add to TSP for future purpose
n 61 increase depth of seepage wall and eliminate pump sta; address source change
bd 62w/67 |use varible depths for cut off wall; consider in pilot testing

63 |add STA to treat pump water out flow

y 64 |use reclaimed water for project, reference yellow book
y 65 w/59 [consider a two location pump sta scheme for S-356
bd 67 |add additional seepage wall demonstration testing

CEPP Final PIR and EIS
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Value Engineering Report

WRITE OUT BRIEF
UP NO | Recommendations DISPOSITION:
1 Use two or more basin cells and/or wave-break structures to reduce wind fetch length D
2 Integrate A-1 west levee with A-2 east levee R&P
3 Add overflow weir and DS-9, include in A-1 construction D
4 Recommendation Deleted, bd
5 Add gravity structure on SE side of A-2 R&P
7 In-Line Structure for North New River Canal R&P
6 Increase the gate structure to maintain flood protection flow rate and water elevation R&P
21 Add HP and/or supplemental open structure pump @ S-8 P
22 Add new pump station P
23 power diversion or pressurized diversion D
24 optimize new pump sta design P
25 coordinate veg management to meet multiple objectives AM
26 integrate and optimize s-8 and g-404 system R&P
27 build eco friendly canals, benches, etc.. R&P
2a look at operation schedule, raise the operation schedule 0.5 feet at end of wet
28 season, slow return in dry season
29
w/28 present USFWS/FWC operation schedule to pdt for inclusion into project
30 add AM strategy for G-336G (L6 Diversion) R &AM
remove only 1.5 miles of L-67 extension & optionally leave old TT intact as well; apply
31 A.M.; evaluate borrow needs AM
32w
31 remove most or all of L-67 extension and not fill canal, add to 41
33w use spoil material to build blue shanty levee, add to 43; consider material quantity and
31 processing
34 construct 0.4 mile collector canal expansion from 355B to the W R &AM
plugs/culverts, revisit L-29 divide structure to determine function and flow rate (1,350
34A cfs) R &AM
35 construct spreader canals S of TT at culverts D
35A modify the ag ditches in flow way... fill, plug, gap, etc... R &AM
36 optimize operations at most northern structure into WCA 3B from 500 cfs P & AM
37 retrofit DPM structure; use DPM structure for interim period R & AM
38 use veg management to reduce n values S of eastern flow way structure (5345D & G) AM
39 Recommendation deleted, bd
51 Phasing implementation - Use AM to determine path AM
consider defer pump sta construction until after seepage wall placement and
52 monitoring; utilize existing pump sta S-356 R&P
53 investigate alternative cut off wall materials (vinyl sheet pile) R&P
CEPP Final PIR and EIS July 2014
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change location L31N SMPP to this location; use yellow book authority; use original

54 yellow book location
55 not used
56 Determine pump station firm capacity based on functional risk (e.g., 1,000 to 750 cfs) R &AM

57 not used

compare technologies in phased approach to determine final wall section, combine
58w/54 | w/54

59 use S-356 to reduce project water quality uncertainty & risk

60w/59 | add to TSP for future purpose

61 not used

62w/67 | not used, bd

63

64 use reclaimed water for project, reference yellow book D

65
w/59 | consider a two location pump sta scheme for S-356

67 not used, bd

Table Key: R =Report

P =PED
AM = Adapt Mgt
D = Drop
CEPP Final PIR and EIS July 2014
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APPENDIX F: TENTATIVELY SELECTED PLAN PROJECT FEATURES ON DATE OF WORKSHOP

CEPP Final PIR and EIS July 2014
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North and South of Redline Features:

Figure 1 —Total Redline Work

CEPP Final PIR and EIS July 2014
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Figure 2 —A-2

Flow Equalization Basin (FEB) A-2 consists of:

Perimeter levee 11 miles around 11.3 feet high, 14ft crest width with 3:1 side slopes

Inflow Canal & Internal levee 4 miles long, 10ft deep canal, 60 ft bottom width, 126ft top width, LSS 4:1, RSS 2:1 11
feet high with 3:1 side slopes

External outflow canal 1.5 miles long with a 50 foot bottom width 17.5 foot depth 2:1 side slopes (1,500 -2,000 cfs)
DS-5 3 Sag Culvert 10X10 culverts inflow (1,500 - 2,000 cfs)

DS-7 outflow 2 9x9 box culverts (2,000 cfs)

DS-8 gated spillway with 3 26X15 gates (1,550 cfs), DS-9 2 9x9 box culverts (930 cfs), Emergency overflow weir
1,500 feet long (3,000 cfs)

Recreational Features:

CEPP Final PIR and EIS July 2014
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Figure 3 - L-6 Deliveries (near L-5/5-7) Features

L-6 Deliveries (near L-5/S-7) Features:

CS-1 500 cfs gated box culvert

CS-2 4200 cfs Spillway (STA % discharges)

G-336G Improvements (changing open weir risers to gated culverts)? This may not be needed at all.

CEPP Final PIR and EIS July 2014
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Figure 4 — L-5 Conveyance and Improvements

L-5 Conveyance & Improvements (east and west of plug) features: to accommodate full L-6 and STA 3/4
conveyances, 500 cfs and 2500 cfs (3000 cfs total)

L-5 500 cfs gravity structure (plug is removed) 9 9ftx11ft wide 100ft long concrete barrel culverts

West L-5 canal improvements - west portion required an expansion to a bottom width of 100 ft and a deepening to
bottom elevation -5.6 ft NGVD (-7.0 ft NAVD).

East L-5 canal improvements - east portion of L-5 required an expansion to a bottom width of 50 ft and a
deepening to bottom elevation of -5.1 ft NGVD (-6.5 ft NAVD) . Total excavation for both ~1.97 MCY.

CEPP Final PIR and EIS July 2014
App A Annex B-1-72



App A Annex B-1 Value Engineering Report

Figure 5 —S-8 Improvements

S-8 Improvements

Construct a set of pipes to convey 3000 cfs into L-5 canal while maintaining 1000 cfs conveyance down Miami
Canal.

Degrade 2.9 miles of L-4 interior levee starting 1 mile west of S-8.

200 cfs pump station at end of L-4/L-28 connection (this is still being discussed).

CEPP Final PIR and EIS July 2014
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Figure 6 — L-28 Gaps

L-28 Gaps

Provide 3 gaps in the L-28 levee for a total of 1.7 miles.
Backfill canal.

CEPP Final PIR and EIS July 2014
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Figure 7 — Miami Canal Improvements

Miami Canal Improvements

Backfill approximately 14 miles of Miami Canal to a point south of S-8 that allows flows of 1000 cfs to I-75.
Degrade spoil mounds North of S-339 and hybrid (leaving some created mounds in place) approach South of S-339.
Create Tree Island Mounds every 1 mile north S-339 and hybrid configuration south of S-339.

CEPP Final PIR and EIS July 2014
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Figure 8 — Miami Canal Proposed Spoil Mounds

CEPP Final PIR and EIS July 2014
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Greenline and Blueline Features:

Figure 9 —Greenline and Blueline Features

CEPP Final PIR and EIS July 2014
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Greenline and Blueline

Modify S-333 by adding additional structure (temporarily named S-333DX1) to the north with canal. The capacity
of the structure is 2 bay 1350 cfs structure similar to S-65EX1. (New S-333 capacity ~2500 cfs).

Install 3 (500) cfs structures on L-67A. S-345 A, B south of new levee in WCA-3B and S-345 C north of new levee.
These structures will be designed similar to S-152 (Decomp Physical Model) 10 HDPE pipes 60 inches in diameter
with gated structures.

Gap 6000 feet of L-67C near S-345 C.

Degrade L-67C levee (8 miles) from south to the new levee.

Construct 8.5 mile New levee in WCA-3B 6 feet above grade 14’ top width with 1 on 3 from L-29 to L-67A.
Remove spoil mounds west of L-67A canal near S-345’s.

Divide Structure in L-29 Gated Stucture 1,300 cfs with bridge providing access back to Tamiami Trail

Degrade L-29 levee (4.3 miles) east of the monument to the New levee in WCA-3B

Degrade remaining 5.5 miles L-67 Extension and backfill L-67C canal.

Removal of Old Tamiami Trail west of L-67 ext, ~ 6 miles to Tram Rd.

CEPP Final PIR and EIS July 2014
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Yellowline Features:

Figure 10 - Yellowline Features

Yellowline

Demolish S-356

Install new pump station north of the current S-334/S-356 location of 1000 cfs. The station shall have a redundant
pump.

Install a seepage cut off wall south of Tamiami Trail down L-31N to connect to the existing wall for a length of 3
miles and 30 feet deep.

CEPP Final PIR and EIS July 2014
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Design
F F
Structure/Feature Structure/Feature Capacity Location Tech Specs & Notes
Number Type
(cfs)
NORTH OF THE REDLINE — FLOW EQUALIZATION BASIN (FEB) — A 2
. In Miami Canal Delivers water from
S-623 (DS-8) Gated Spillway 3700 Miami Canal to G-372
On STA 3/ 4 Supply Receives water from G-
5-624 (DS-5) Gatgd Sag Culvert 1550 Canal 372 via STA 3'/ 4 Supply
FEB inflow structure Canal and delivers to C-
624 canal.
Gated Culverts Discharge structure in Delivers water to FEB
S-625 (DS-7) FEB discharge 1550 FEB perimeter levee outflow canal
structure L-624
Seepage Pump West side of seepage Delivers seepage back
5-626 (PS-1) Station 400 canal, C-626 into the canal/FEB
Emergency Overflow Between A-2and A-1
$-627 (CS-4) o gency 3000 FEB, just north of
S-627
5-628 (DS-9) f:;ei:t?;:;//ert 930 Between A-2 and A-1 Delivers water between
. FEB A-2 & A-1
discharge structure
L-624 Levee FEB Perimeter Levee ~ 20 miles, el 20.3
L-625 Levee FEB interior inflow 4 miles,
canal levee
Inflow . ~ 4 miles
C-624 1550 West side of FEB
Canal
C-624E Spreader Northern boundary of 4+ miles
Canal FEB
Collection FEB interior collection coonr:\\//:r:r:“cievsvhen no
C-625E 400 canal; southern 'y
Canal . sustained pool depth
perimeter .
(i.e., only sheet flow)
Outflow FEB exterior outflow; Ziiitci)nun:g:v ;5 tehcea nal
C-625W 1550 between 5-625 and G- § seepag
Canal for the STA 3 / 4 Supply
372 HW
Canal
Seepage West and Northern ~ 4 miles
C-626 Pag 400 exterior perimeter of
Canal
FEB
SOUTH OF THE REDLINE — DIVERSION & CONVEYANCE
5-620 (C5-1) Gated Culvert 500 In L-6 Canal Delivers water from L-6
canal to L-5 canal
On STA 3 / 4 Outfl
$-621 (CS-2) Gated Spillway 2500 n /4 Outflow
Canal
Deli ter f
5622 (CS-3) Gated Spillway 500 In L-5 Canal elivers water from
west to east in L-5 canal
Gated Culverts 3080 & L Delivers water from L-5
New (S-8A) PS w/canal 1020 In Miami and L-4 Canal west to L4
5-630 Pump Station 200 In L-4 Canal Delivers water from L-4

canal west

Levee Removal

L-4 Interior Levee

Removal of ~2.9 miles

CEPP Final PIR and EIS
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Levee Removal

Removal of ~ 1.7 miles =

L-28 L

Gapping evee 3 gaps w/canal backfill

Canal Backfilling Miami Canal Remove ~ 13.5 miles
Create habitat and

Tree Islands N .

Mounds Miami Canal promote sheetflow in
WCA-3A

Design
Structure/Feature Structure/Feature Capacity Location Tech Specs & Notes
Number Type
(cfs)
SOUTH OF THE REDLINE CONT’D — DIVERSION & CONVEYANCE
Canal 500 L-5 east Enlarging canal
Canal 3000 L-5 west Enlarging canal
BLUE GREEN YELLOW LINE — DISTRIBUTION, CONVEYANCE & SEEPAGE MANAGEMENT

Gated Spillway

Just north of existing

Delivers water from L-

5-333(N) w/new canal 1150 S-333 67A to L-29 canal
New S-356 Pump Station 1000 In vicinity of existing
S-356
Delivers water from
S-631 Gated Culvert 500 In L-67A levee WCA 3A to 3B
Delivers water from
S-632 Gated Culvert 500 In L-67A levee WCA 3A to 3B
Delivers water from
S-633 Gated Culvert 500 In L-67A levee WCA 3A to 3B
Levee Removal ~ 6000 ft gap
In L-67C |
Gap n evee corresponding to S-631
~ 8.5 miles connects
L-67D New Levee In WCA 3B from L-67A to L-29 14
crest width, 3:1 side
slopes, 6 ft high
~ 8 miles removal from
Levee Removal L-67C levee New 3B Levee south to
intersection of L-67A
In L29, east of New 3B ?oegtlssrz gatt:;\f;’;):; L-29
S-355W Gated Spillway 1230 levee terminus and TT P

2.6 miles bridge

access for Tigertail Camp
to Tamiami Trail.

Levee Removal

In L-29 levee

~ 4.3 miles removal east
of Valuejet monument
to L-67D start.

Road Removal

Old Tamiami Trail
(from L-67 Ext west to
tram Rd)

~ 6 miles of Old roadway
removal

Levee Removal

In L-67 Ext levee

~ 5.5 miles of L-67 Ext
removal

Seepage Barrier
Cutoff Wall

In L-31N levee just
south of Tamiami Trail

~3.5 miles of 3ft wide,
35 ft deep, Soil Cement
Bentonite (SCB) Wall

cfs = cubic feet per
second

CEPP Final PIR and EIS
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ANNEX C-1. CIVIL PROJECT POINTS
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Structures and Levees North of the Redline XY and Elevations

Levees
Structure
Description Lat Long X Y Ground Invert Height Side Slopes |Crown
EL EL
Perimeter Levee (L-624)
FEB PTA 2626 09.57 |804707.24 726408 764218 N/A 11.3] 3 14
FEB PT B 2629 35.06 |804710.89 726042 784965 N/A 11.3] 3 14
FEBPTC 2629 36.67 |804319.22 747089 785167 N/A 11.3] 3 14
FEB PT D 262843.91 |804318.16 747197 779841 N/A 11.3] 3 14
FEBPTE 2628 44.08 |804120.92 757850 779882 N/A 11.3] 3 14
FEBPTF 2626 10.15 |804118.82 758078 764341 N/A 11.3] 3 14
Interior Levee (L-625)
INT PTA 26 26 39.59 |80477.17 726409 767249 N/A 11 3 14
|INT PTB 26 26 39.60 |804739.17 728919 767244 N/A 11 3 14
|INT PTC 2629 27.63 |804642.36 728635 784219 N/A 11 3 14
Canals
Canal Bottom Side slope |Side slope
Description Lat Long X Y Ground Invert Depth Width Left Right Flow Rate
EL, NGVD |EL, NGVD |ft ft CFS
Inflow Canal (C-624)
INFCPTA [26268.82 [804653.99 | 727613] 764144 9.0] 5.0 2534 20] 2 B 1550
INFCPTB [26 292727 [804657.31 | 727276]  784180] 9.0[ -5.0[ 25.3] 20] 2 B 1550
Outflow Canal (C-625W)
OCPTA 26 26 15.27 |8047 6.68 726458 764793 Existing -5.0 21* 20| 2.5 2.5 1550
OCPTB 26 26 14.43 |80 48 32.37 718669 764696 Existing -5.0 21 20| 2.5 2.5 1550
OCPTC 26268.42 |804832.22 718684 764089 Existing -5.0 21 20| 2.5 2.5 1550
Spreader Canal (C-624E)
SCPTA 262945 8047 10.55 727266 784751 9.0 275! 2 2
SCPTB 262930.12 |804319.22 746868 784939 9.0] 275 2 2
SC PT B1 746976 779615
SC PT B2 757625 779656
Seepage Canal (C-626)
SEC PT A 2626 15.53 |80479.05 726243 764819 Existing| -5.5 14.5 15 2 2 -
SECPTB 262937.70 |804712.57 725889 785231 Existing| -5.5 14.5 15 2 2 141.09
SECPTC 262937.72 |804318.77 747239 785276 Existing| -5.5 14.5 15 2 2 282.19
SECPT C.5 747302 779948 Existing|
SECPTD 26 28 44.85 |804120.13 757922 779960 Existing -5.5 14.5 15 2 2 389.69,
Collection Canal (C-625E)
cCPTA [26268.15 [804120.40 | 757935]  764139]Existing | 0.0] 9] 10] 2 o[  a00*
ccPTB [26 26 6.89 [804822.01 | 719530]  763936]Existing | 0.0] 9| 10] 2 B 400
Structures
Structure Structure
Description Lat Long X Y Ground Invert Depth Width Footer Flow Rate
EL EL, NGVD [FT FT EL CFS
DS-5 (5-624) 2626 8.82 |804653.99 727613 764144 9.0 -5.0 11 11 -7.8 1550
DS-7 (5-625)* 26 26 15.27 |8047 6.68 726458 764793 9.0 0.0] 9 9 -2.8 1550
DS-8** 26 26 14.66 |80 48 43.37 717669 764718 9.0 -3.5% 16.5] 35 -6/ 3700
PS-1 (S-626) 262937.70 |804712.57 725889 785231 9.0] -5.5|N/A N/A -16.5 400
DS-9 (S-628)* 262835.11 |804120.90 757854 778977 9.0 0.0 9 9 -2.8 930
*Crest invert elev = -3.5 ft NGVD; approach apron at elev. -13.5 ft NGVD
Description Lat Long X Y Ground Crest Crest Flow Rate
EL EL, NGVD |FT CFS
Overflow Weir (S-627) 262839.61 |804121.0 757844 779431 9 13.5 14 3000

CEPP Final PIR and EIS
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Civil Project Points

*Depth is from top of levee at 20.3 NGVD to invert elev at -5.0 NGVD. Canal inv at -5.0 to match

inlet/outlet elevation of DS-5 sag culvert

*Top of bank at el. 16.0 NGVD

*Top width of 350 ft.

* FEB outflow will rely primarily on above ground flow; the collection canal only provides conveyance when the FEB

does not have a standing pool of water (i.e. only sheet flow)

DS-5: (2) 11'x11' box culverts (sag culverts with four 45 deg bends); deepest elev at -14.0 ft NGVD

DS-7: (3) 9'x9' box culverts

DS-8: (4) 35'x16.5' gated spillway

DS-9: (2) 9'x9' box culverts
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Structures and Degrade South of the Redline XY and Elevations

Levee Degrade

Civil Project Points

Structure
Description Lat Long Ground Invert Height Side Slopes [Crown
EL EL
L-4 Degrade
PTA 261954.30 (8047 0.09 727122 726329
PTB 26 1953.42 (8049 38.39 712720 726219
L-28 Degrade
PTA 2692.50 8049 33.08 713291 660500 Unknown |Unknown Unknown
PTB 2686.77 8049 39.36 712727 654873 Unknown |Unknown Unknown
PTC 26655.30 (804959.12 710935 647655 Unknown |Unknown Unknown
Canal Backfill
Structure
Description Lat Long Ground Invert Height Side Slopes [Crown
EL EL
Miami Canal
North 261920.72 (80463.33 732292 722948
South 26 08 49.09 (8038 00.87 776369 659277
L-28 Canal Backfill
PTA 2692.50 8049 33.08 713291 660500
PTB 2686.77 8049 39.36 712727 654873
PTC 26655.30 (804959.12 710935 647655
Canals
Canal Side slope [Side slope
Description Lat Long Ground Invert Depth Width Left Right Flow Rate
EL EL CFS
L-5 Improvements
L-5PTA 262012.36 (803211.83 807929 728365 -5.6 100
L-5PTB 26 1953.79 (80383.53 775938 726388 -5.6 100
L-5PTC 26 1955.02 (8046 28.86 729963 726407 -5.1 50
Canal from Miami Canal to L-4
C-8A 261951.29 (804627.70 730069 726030
C-8N 26 1955.07 (8046 36.71 729249 726411

CEPP Final PIR and EIS
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Structures
Structure Structure
Description Lat Long Ground Invert Depth Width Footer Flow Rate
EL EL FT FT EL CFS
CS-1 (S-620) 262012.36 (803211.83 807929 728365
CS-2 (S-621) 262025 8032 50.10 804442 729629
CS-2 (5-622) 261953.79 (80383.53 775938 726388
S-8AS 26 19 49.55 (8046 25.25 730292 725855 1020
S-8AW 261951.29 (804627.70 730069 726030 3020
S-630 261953.42 (8049 38.39 712720 726219
Weirs
Description Lat Long Ground Structure |Length Flow Rate
EL EL FT CFS
L-6 Overflow Weir
Overflow Weir PT A* 262053.62 (803142.08 810620 732541 12 12.5 5280
Overflow Weir PTB 262011.73 |(803210.08 808088 728302 12 12.5

*Total length approximately 1 mile

CEPP Final PIR and EIS
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Structures and Levees Green Blue Yellow XY and Elevations

Civil Project Points

Levees
Structure
Description Lat Long Ground |Invert Height Side Slopes [Crown
EL EL
L-67D
PTA 2552 43.96 (8036 36.74| 784398| 561995
PTB 2550 59.58 |80 36 32.31 784834| 551458
PTC 2545 41.38 |80 36 21.53 785915| 519337
Canals
Structure
Description Lat Long Ground |lnvert Height Side Slopes [Crown
EL EL
S-333 N Discharge Canal
PTA 2545 47.45 |80 40 25.67 763593| 519889
PTB 2545 44,81 18040 18.58 764242 519624
PTC 2545 40.99 |80 40 14.79 764590 519240
Levee/Road Degrade
Structure
Description Lat Long Ground |Invert Height Side Slopes [Crown
EL EL
L-29 Degrade
PTA 2545 41.38 |80 36 21.53 785915| 519337
PTB 2545 40.99 |80 40 14.79 764590 519240
L-67 EXT. Degrade
PTA 2545 40.22 |80 40 25.09 763648| 519159
PTB 2545 39.21 (8040 25.68| 763594| 519057
PTC 2541 17.92 |80 40 16.05 764541 492681
PTD 254057.82 (804023.18| 763893| 490651
Old Tamiami Trail
PTA 2545 39.38 (804026.76| 763496| 519074

CEPP Final PIR and EIS
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Civil Project Points

PTB 2545 39.11 (80 45 58.94 733127 518983
L-67 C North Degrade
PTA 2553 50.08 (80 34 23.98 796502| 568708
PTB 255257.17 |80 35 3.77 792885| 563354
L-67C South Degrade
PTA 2550 58.69 |80 36 32.94 784777 551368
PTB 2546 5.84 |804013.49 764702 521748
PTC 2546 3.17 |804024.76 763673| 521476
Structures
Structure Structure
Description Lat Long Ground |lnvert Depth Width Footer Flow Rate
EL EL FT FT EL CFS
S-345C (S-633) 2553 46.47 |80 35 50.48 788604| 568318
S-345B (5-632) 2549 40.91 (80 38 56.18 771712 543479
S-345A (5-631) 2548 17.85 8039 57.54 766105| 543464
L-29 Spillway (S-355W) 2545 41.38 |80 36 21.53 785915| 519337
S-333 Add (S-333 N) 2545 47.45 |80 40 25.67 763593| 519889
S-356 2545 42.81 (80 30 8.54 820014| 519597
L-31N Seepage Wall
PTA 2545 38.63(802951.50| 821574| 519181
PTB 2543 0.84 |802945.32 822200 503253
Structure Removal
Structure
Description Lat Long Ground |Invert Depth Diameter |Pipes
EL EL FT FT Number
S-346 2545 39.42 18040 26.31 763537| 519078
CEPP Final PIR and EIS
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CEPP Final PIR and EIS

ANNEX C-2. CIVIL PLATES
L-4 Levee Cross Section

Typical Levee Cross Sections
(L-67A, L-67C, L-29, L-67D-Blue Shanty)

Miami Canal Backfill and Constructed Tree Islands (Mounds)

Initial Technical Recommendation
Ecological Recommendation
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Miami Canal Backfill and Constructed Tree Islands (Ecological Recommendation)

The goal of the Miami Canal Backfill is to render the canal hydrologically and ecologically invisible at the
landscape scale and eliminate the harmful drainage effects that the Miami Canal has on the interior
Everglades marsh that results in adverse effects on flora and fauna. The Miami Canal will be backfilled
to bedrock from about a mile south of S-8 to S-339 and to about one foot above bedrock from S-339 to
I-75 so that the backfill will be ~1.5 below the peat surface for the entire length of the backfill. This
project element proposes to remove all spoil mounds on the east and west side of the Miami Canal from
S-8 to S-339. From S-339 to I-75 all spoil mounds will be removed except for 22 FWC enhanced spoil
mounds identified by FWC as the highest priority. In addition, this project element proposes to
construct and create mounds approximately every one mile along the entire reach of the Miami canal
(5-8 to I-75) where historic tree islands once existed. The remaining FWC spoil mounds will be
incorporated into the constructed mounds that will be constructed along the ridges of the historic ridge
and slough landscape to use as potential tree island generators. Refuge for fur-bearing animals and
other upland species will continue to be provided by the retention of 22 of the highest priority FWC
enhanced spoil mounds and the creation of additional upland landscape in the constructed tree islands
approximately every mile along the entire reach of the Miami canal (S-8 to I-75).

Miami Canal constructed tree island design details will be determined during CEPP PED phase; because
of the low level of detail available during the planning discussions, CEPP PED discussions regarding
Miami Canal backfilling and tree island construction/planting must include appropriate science team
members with expertise in these topics to accomplish the restoration vision and intent of CEPP’s
backfilling and tree island construction. Scientists included in the PED effort will bring information from
Florida Fish and Wildlife Commission and Loxahatchee Impoundment Landscape Assessment (LILA) tree
island design and planting projects, and other relevant efforts.

The constructed tree islands are intended to block flow down the backfilled canal with a series of
constructed tree islands having a profile across the landscape that varies, or undulates, in elevation. The
longitudinal cross section of this series of mound varies from marsh grade to ~1.5’ above marsh grade.
This undulated elevation will provide somewhat natural slopes for vegetation and wildlife, provide
higher habitat for diverse plant and animal species that require such habitat, and provide low elevation
slough areas between each island to promote natural water flow paths through the Everglades. It is also
suggested that sloughs could be enhanced surrounding the tree islands to create fire breaks that mimic
historic conditions to buffer the tree islands from fires. Part of the changes associated with drainage in
the Everglades has been the loss of sloughs and their conversion to sawgrass. The historic slough
condition resembled moats near the islands (Lodge, 2005) and may have been important for buffering
against fires and delivering water and nutrients to the tree island species’ roots. This concept was not
thoroughly vetted during the CEPP team discussions but has been suggested for further consideration
during CEPP design.

Construction of Tree Islands

Contractors should use local materials as much as possible, when doing so reduces costs. The Miami
Canal will be filled to bedrock level with compacted fill material. This base layer does not include
branches, trunks, or organic material. The layer of fill from the top of the bedrock to the elevation of
the mound will include a wide range of grain and rock sizes as well as non-uniform, randomly placed,
non-mulched branches and trunks from Miami Canal spoil material after consultation with FDEP during
the PED phase. This layer would include a range of rock sizes to provide the needed porosity throughout
the mound to the bedrock level. The goal is to have enough porosity for plant roots to be able to reach
water through the mound material; this is an essential need for tree island creation. The end result
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should be rough terrain that is “difficult to walk on” (Figure C.2-1). The size of rock and volume will
need to be specified, and there may be options to help alleviate compaction from machinery driving
over the material; perhaps creating bigger planting holes to help plants have room to establish (see
planting holes description below). The top layer of organic material is critical in the planting holes,
where the plantings will be expected to root and grow. Organic muck should be spread 12” to 18” thick
over the entire “high density” planting areas (defined below). Organic material spread 12’to 18”over
the medium and low density planting areas of the island to promote native plant species recruitment on
the islands is needed, but not as critical as in the high density planting areas. It remains to be
determined whether the available muck will be clean and useable and, if not, whether it will be
necessary to import material.

Creating planting holes and filling them with organic material will provide a rooting medium for the
native plants and promote survival in harsh conditions without irrigation. The holes should be at least 1-
ft diameter per tree; larger holes filled with organic material may boost survival. It is suggested that the
hole depths can be a randomly distributed mixture of 1/3 each at 1’, 2’, 3’ depths. Details can be
determined during PED based on contracting capabilities. Depending on sequencing of construction,
holes could be excavated and filled with muck for later planting; however, current knowledge suggests
that creating and filling the holes without immediate planting may waste resources. Contractor
capabilities should be considered and planting experts should be consulted again during detailed design
phase to determine the best timing for digging, filling, and planting. As part of the final detailed design
and contract development, the addition of a soil hydration polymer often used in agriculture and
forestry, which is typically an adsorbant macromolecule granular powder that can be mixed into
planting matter to limit soil water loss during dry periods should be considered. Such polymers can
function for several years while plants’ roots become established.

Tree Island Planting

The constructed tree islands will be planted using local plant sources to maintain Everglades genetic
consistency among planted seedlings. All proposed plantings are assuming 3-gallon size plants.
Immediately after planting, individual plants will be protected by ~3-ft metal exclosure, secured by
metal stakes, to deter herbivores while the plants are becoming established. In high density planting
areas, plants will be planted at ~6-ft on center spacing, along the northernmost and central area of each
planted island. The high density area of the island should have 12-18” of organic material (“muck”)
spread on it before planting is conducted to provide decent growing condition for the plants; this
organic material is a critical need for the high density planting area on the tree islands. In the medium
density areas, plants will be planted at ~10-ft on center, starting from the high density planting
southward about 75’ and transitioning to “low density” planted island tail. If available the same depth
of organic material should be spread in this area as in the high density area. In low density areas, plants
will be planted at ~15-ft on center. If available the same depth of organic material should be spread in
this area as in the high density area. Along the island perimeters, high density planting should be
considered for the entire perimeter and tail of the tree islands to provide fire buffer between marsh and
fire-sensitive tree island head. Species that can act as buffers include willow (Salix caroliniana) and
pond apple (Annona glabra).

A diverse array of species will be planted, including trees, shrubs, and herbaceous species that are
appropriate for these tree islands. The array will include a mix of faster-growing, desirable native
species that will help to quickly create an environment on the constructed tree islands that is conducive
for restoration, i.e., that will shade out weedy species and protect the organic layer on the island, will
quickly develop root systems, and that will attract wildlife to the islands. Other desirable species that
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may grow more slowly will also be planted to result in the appropriate species composition for restored
tree islands in this area. In addition, species will be chosen that are fire tolerant for the outer edges of
the constructed tree islands to buffer the inner island area from wildfires. It is expected that the islands
will accrue additional native species over time by natural recruitment. Currently FWC plants species
such as hackberry (Celtis laevigata), strangler fig (Ficus aurea), sweet bay (Magnolia virginiana), red
maple (Acer rubrum), dahoon holly (/lex cassine), pop ash (Fraxinus caroliniana), Carolina willow (Salix
caroliniana), elderberry (Sambucus simpsonii), bald cypress (Taxodium distichum), wild coffee
(Psychotria nervosa), pond apple (Annona glabra), firebush (Hamelia patens), cocoplum (Chrysobalanus
icaco), and myrsine (Rapanea guinensis), and these will be considered for the Miami Canal tree island
mounds. Other beneficial species may be considered if needed.

Construction of the tree islands does not need to take place in the wet season, but planting needs to be
done at beginning of the wet season to attempt to avoid irrigation. Irrigation options will be determined
during detailed design when more is known about the construction sequencing for the mounds; for
example, some existing FWC tree island planting contracts specify that all plants shall be watered at
least once every two days for the first 2 weeks with a minimum of 1 gallon of water per plant and the
vendor is responsible for transporting water or locating alternative water sources. However, it is
uncertain at the current level of design and construction sequencing detail for the CEPP Miami Canal
mounds whether such a requirement is feasible. If irrigation requirements are included in the planting
contracts for the Miami Canal tree island mounds, the contracts should also specify that the need for
watering will be determined by rainfall shortly after the planting. A survival percentage of planted
seedlings should be included in the contractor specifications; currently FWC usually specifies a 90%
survival rate at 4-6 weeks after planting. Considerations from work done by Miami Dade County include
contracting a nursery to grow the plants to make them available for planting on the tree island mounds,
because growing to 3-gal size is an investment for the nursery and they may need assurance that
someone will buy the plants. Doing so will ensure that plants will be available at the time and in the size
needed. This may require funding to be guaranteed over consecutive years (~3 years) until the plants
are obtained.

Dimensions and Slope of Islands from S-8 to S-339

The constructed tree islands from S-8 to S-339 will have a total width of 210’ and overall length of 310'.
The flat area should be 1.5 above marsh grade, 150" wide by 210’ long, with no steeper than a 18:1
transition to marsh grade on the east and west sides and 1.5% to marsh grade along the tail (south side).
The north side of the island can be as steep as feasible from a construction perspective (Figure C.2-2).
Suggested slopes result in more natural grade and longer islands, which is not anticipated to require
additional fill material because the material needed to create the length will come from the slopes less
steep than originally suggested. The intent is to maintain the number of proposed tree islands using
available fill but to make the tail end sloped to provide a more natural shape and lengthen the islands.

Dimensions and Slope of Islands from S-339 to I-75

The dimensions of the constructed tree islands from S-339 to I-75 are adjusted slightly from that
described above to partner the constructed islands with the remaining portions of the FWC planted tree
islands. These constructed mounds can be approximately 500’ or 1500’ long, depending on the linear
extent of adjacent FWC Island maintained (Figure C.2-3 and Figure C.2-4). For areas with a FWC Island
on one side of the mound each mound will have at its northern end a flat portion, raised 1.5’ above
marsh grade, that abuts and transition into the adjacent, existing FWC Island. The flat portion will
transition at 20:1 down to marsh grade, on the marsh side (opposite FWC Island) and 1% to 1’ below
marsh grade on the “tail” side. For areas with FWC Islands on both sides of the mound (500’ length), the
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head of the mound will be 1.5’ above marsh grade in the center, and be graded up at 18:1 on both sides
to transition into the sides of the FWC Islands on both sides. The tail of the island will have a center at
marsh grade, with similar upward 18:1 slopes (both sides) to transition into adjacent FWC islands. For
areas with FWC Islands on both sides of the mound (1500’ length), the mound configuration will be 3 of
the above described 500’ lengths in series. The two northern mound tails will transition to mash grade,
and the southern mound tail will transition to bedrock grade.

Figure C.2-1. LILA construction photos as an example of the surface desired.
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Figure C.2-2. Representation of recommended constructed tree islands from S-8 to S-339
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Figure C.2-3. Constructed tree island from S-339 to I-75 with a FWC spoil mound remaining on the west
side.

Figure C.2-4. Constructed tree island cross section from S-339 to |-75 with FWC spoil mounds remaining
on the east and west sides.

See Engineering Plates EX-1 and EX-2.

References
Lodge, T. E. 2005. The Everglades Handbook: Understanding the Ecosystem, Third Edition. CRC Press,
Boca Raton, FL.

CEPP Final PIR and EIS July 2014
App A Annex C-2-17



outo_usernome  outo_design

App A Angex C-2

Civil Plates

LIMITS OF LEVEE
/_ DEGRADE @ EL. 10.0 /— LIMITS OF CONSTRUCTION
g
.1
B
210 100 /— EL.10.0
T
~
w
o
S
? /
©
= EL 135
W CENTERLINE OF
7 / CANAL
[a)
o
______________ .18 A
o
[
fon 10 2 on 285
e
w0
i
/— EL 135 §
. |E
|2
=1
k]
EL. 100 ==
g
3 LIMITS OF LEVEE
/_ DEGRADE @ EL. 10.0
\ LIMITS OF CONSTRUCTION
TYPICAL SECTION -
CONSTRUCTED TREE ISLAND
SCALE N.T.5.
1 35' 210 100 |
N EL135 sas

EL. 10.0
11— — /_

m CONSTRUCTED TREE ISLAND
EX1 / SCALE:NTS.

Il

US Army Corps:
of Engineers

ckaorr e Dbstrict

SAFETY ON THIS JOB
DEPENDS ON YOU

No{ 3YMB [ZONE

DEPARTWENT OF THE ARMY
JACKBONVILLE DISTRICT, CORPS OF ENGINEERS
JACKSONVILLE, FLORIDA

Chd by:

Dertigmad by:

ped: DO MMM YYYY

Dwn
It Ne.

CEPP-G-BS.DGN

Raflarenca flsa:
Fllo nama:

CENTRAL & SOUTHERN FLORIDA PROJECT
COMPREHENSIVE EVERGLADES RESTORATICN PLAN

CENTRAL EVERGLADES
PLANNING PROJECT
ECOLOGICAL RECOMMENDATION

Scale: AS SHOWN

DRAWING NO.

EX-1

CEPP Fina# PIR and EIS

7 6 | 5 | 4 3 2

July 2014

App A Annex C-2-18




outo_usernome  outo_design

Civil Plates

App A Angex C-2 6 5 4 3 2 1
US Army Corps:
of Engineers
cisorv e Dbsdrict
LOC - LIMITS OF CONSTRUCTION B EREuos Ohya
STA - STATION FOR MIAMI CANAL
INTENT IS TO MAINTAIN A BUFFER FROM
EDGES OF SPOIL MOUND ~ 25 FEET SET AS LOC.
PROPOSED 1 MILE SPACING BETWEEN CONSTRUCTED
CENTERLINE OF TREE ISLANDS ABOVE 10' NAVD, ALONG THE MIAMI CANAL.
i CANAL i
i) 165°* PROPOSED CONSTRUCTED TREE ISLAND DIMENSIONS
116 118 ARE *(150x310). 1:18 SLOPES AND **(<100-VARYING WIDTH
Q Q % LENGTH RANGING FROM 310" TO 1000' 1:18 SLOPES ALONG
o] 140* | 140" B CANAL,
- 105- -» i 105! £ |
[
I A0 +H- X 40 +- |
| proPosED ! PROPOSED |
25' HAUL ROAD 25' HAUL ROAD

DEGRADE EXISTING
SPOIL MOUND TO EL. 10.0

FILL

TYPICAL SECTION
CANAL BACKFILL AND SPOIL MOUND DEGRADE
SCALE:N.T.8.

* = STATION a10+00 TO STATION a176+H00
** = STATION a176+00 TQ STATION bE0S+00

CENTERLINE OF
CANAL
% /_ 165"
16 118

a8

DEGRADE EXISTING
SPOIL MOUND TO EL. 10.0

LOC

78 +- 78 +-

/—I‘ EL.135
I

e o

DEGRADED AND BACKFILLED
SURFACE @ EL. 10.0

Loc

EXISTING GRADE
SANANNN \gﬁ.\ﬁ‘&‘&\&m‘/\ ~

FILL

N\

N

FILL

TYPICAL SECTION
CANAL BACKFILL AND CONSTRUCTED TREE ISLAND

SCALE: N.T.S.

No{ 3YMB [ZONE

DEPARTWENT OF THE ARMY
JACKBONVILLE DISTRICT, CORPS OF ENGINEERS

JACKSONVILLE, FLORIDA

Chd by:

n-.u:. DO MMM YYYY

Desigtwad by
Dwnby:
Itw. Ne.

CEPP-G-BS.DGN

Fllo nama:

CENTRAL 8 SOUTHERN FLORIDA PROJECT
COMPREHENSIVE EVERGLADES RESTORATION PLAN
CENTRAL EVERGLADES
PLANNING PROJECT
ECOLOGICAL RECOMMENDATION

Scale: AS SHOWN

DRAWING NO.

EX-2

CEPP Fina# PIR and EIS

5 4

July 2014

App A Annex C-2-19




App A Annex C-2 Civil Plates

This page intentionally left blank

CEPP Final PIR and EIS July 2014
App A Annex C-2-20


k3endmrd
Typewritten Text


App A Annex D-1 Mechanical Plates

ANNEX D-1. MECHANICAL PLATES

CEPP Final PIR and EIS July 2014
App A Annex D-1-1



App A AnnexD-1 | 2 | 3 4 s 5 7 | 5

| s 10 3 12 13 Mechanigal Plates
. 3
g
= |2 d
R« B
E
. Fa2
£ <
s
olol .
1 220 CFS HIGH 12.25 LRI
HE
. (R':s'PTOAFNf;-E GEAR M312.08TM312.25 EXHAUST SILENCER (TYP) DAY TANK VENT W/ FLAME ARRESTER (TYP) ]
. )
M312.05[|M312.25 ) g s ;
- - B 3 sl F 2
i EEEE
LUBRICATING WATER =
FINE STRAINER

COARSE: STRAINER

5 i a E >
XK LATFORM ‘ _
f A : B
e - _ By / V4 s ] N /"~ LUBRICATING WATER Ba
== =N N : 2 5

LUBRICATING WATER E

INTAKE PUMP (TYP OF 3)

75 CFS ELEC
LOW FLOW PUMP

(WP OF 2)  — ' " ;
@_ ©— )
M312.Q5M320.05 i | E
: !
| . ; fr i <k
w i i PMER-3503 | ! PMER-3504 | | | TRUCK BAY &
< ‘ o i e dffacfuniies o e W/ REMOVABLE < Wreyg
b HANDRAL | E@g
C VACUUM PRIMING & | | | E DEE
' {ELECTRICAL | SIPHON BREAK PIPING | \/ 249
I!EQUIPMENT—tI (TYP OF 4) | |c;\- ~~~~~~ % £c
= ; —_ - _%——.._ ~ R 5 5 ":‘II
: ! o
] . LUBRICATING WATER P E S%S
11/4" LP GAS LINE UP FROM . DISTRIBUTION PUMP | | | — z "z
PIPE TRENCH TO GENERATOR | ; (VP OF 3) COOLING WATER PUMP (TYP OF 6) o3
SEE DRAWING C302.15 [ A s | . &2
; ; , [ § | , | COOLING WATER STRAINER (TYP OF ) $8¢%
- = — e =t v &S
w § meE 7 i N i 3
! i T 'm;g@ i o i ity
1 A g i 4 i b B R i HE g 5 g 5
i I , e o (-2
i e LP GENERATOR (O it i B e e N
L i i - AR B RS TR BB iy LUBRICA“NG WATR g L] E =z
1 J4" LP GAS LINE In )
4" 1P G STORAGE TANK g
i | CEL 4383 T TS 3254
1 . : | ] 0 ZEh-Z
SWr
%) o &
=] 3'3

i .
i !{ - i N
n
: ©
- . . E
NON—POTABLE WATER SIGN (TYP OF 3) ,

HOSE RACK AND HOSE (TYP OF 3) 0/
o
=

. n
=

USACE Merritt Amendments\DWG AMENDMENT 04 (ACADOZ)\CN040917-0-555120.dwg — Tuesday, April 26, 2005 1:13:58 PM

PHONE: (561) 656-6370

FLORI T
. NOTE: AUTHORIZATION NO. 9834
] ALL FLOOR SUPPORTS FOR PIPING, VENTS AND EXHAUSTS SHALL BE
ELEVATED ON HOUSE KEEPING PADS. SEE M051.10 FOR
REQUIREMENTS., .

1" HOSE BIBB (TYP OF 3) < DISCHARGE BASIN. ' % 8
2 g =&
: £
égg 3
. ' OPERATIONS LEVEL PLAN - EL 27.00 SARSONS EE% : g
A N e S éa i1
S SUITE 1105
SCALE: 3/32"=1'-0" WEST PALM BEACH, FL 33401 E 3
£ £

The consultant, contractor or other parties associated with this project shall comply
with Florida Statutes 118.07 (8} (e). These plans are the property of the United v
States Army Corps of Engineers and must be secured and maintained in a i
confidential manner. Review by any unauthorized individual or outside/third party ENGINEER OF RECORD:roy il ¥. Parcila, PE|
not performing work necessary for this project is prohibited.

CEPP Final PIR and EIS v July 2014
App A Annex D-1-2

:\_Amendment 0004\746255 — Merritt_USACI



http:M312.~20.05

p A Andex D-1

sMechanical Plates

7 - ] 9 10 I 1n J 12
< i
=
=}
£
x
2
#
] B
2
2
ol B
® o
2]
&
o g
2
- Bl
5 T3
: g
— Q N
< | =
o1
H g [
. g|s
* L SILENCER & ——
o S@ /— BRIDGE CRANE [ DIESEL EXHAUST
l j{ Rl (o] 3
3) 3 ;
4 /f : gl % 2
PEl ﬁ g E g i
— I[% | ‘ ¥ HE g HE
P 3
| ] ] - i :
4" VACUUM PIPE . g
i SERVING PMER-3504 i u” N
e ] { i g 5
o o - i afy
AUTOMATIC PMER-3503 i i DAY TANK VENT 8%y
ROLL Fu.'gg 5 SUPPLY FAN '°’z‘ ' 3 W/FLAME ARRESTER gwgi §
FLTMER— SFMER-4303 z 220 CFS HIGH ; = g3
ENE nE Flow PuMP & FDIESEL ENGINE : S £ 5,
N . RIGHT ANGLE ] EMER-3303 s §*$+§g§
GEAR . o
- ’ fitllsit
VALVE ‘ _— DAY TANK g A
i TMER-3113 |1 -
1] (.
16° P\:‘A&JU;AS{)S‘IPHON 4 cws /_i: Fos .
— - | 4" FOW =
CEEL O PISCHARGE PiPe o 4" LOW : 4" CWS TO GENMER—3401 WE,x<
= 0
— - F - g %4 CWS TO EMER—3303 = EE%
AT / B ‘ M L 4" CWS TO EMER-3301 nNHS
j EL 24.68 ezg
| . EL 23.50 ~ % W2 -
— I BOP EL 22.50 » a6y
i EL 2217 5 a4
N M Ay Low . Sus
T 22.33 4* FOW < 4" CWS TO GENMER—3402 262
— ! 1} Lws 10 2" Fos p 4" CWS TO EMER-3302 2 gé
€ B 1750 _ PMER— ca\ 4 Los %88
A .
S180 4 VACUUM PIPE = T Qosg .
DISCHARGE PIPE . EXHAUST FAN i H o -
CROWN EL 9.50 (APIPE GMLLERY st ) E _§_-
bl i
¢ Bsa
L
4" CWR EL 12.00 EhE=z]d
S%zols
;o og|s
26/-6|5
LE|R
0 |ud 4
A SIN _ 5 |£5)2
o .. 3 I
e Ry A
2
S
]
b
L
g
5
2

INTAKE BASIN SLAB

STOP LOG
CHANNEL

i A

SECTION
4 2 0

(B

SCALE: 3/16"=1'-0"

M311.05 | M321.05
M312.05

The consultant, contractor or other parties associated with this project shall comply
with Florida Statutes 119.07 (6} (e). These plans are the property of the United
States’ Army Corps of Engineers and must be secured end maintained in a
confidential manner. Review by any unauthorized individual or outside/third party
not performing work necessary for this project is prohibited.

Parsoms

1555 PALM BEACH LAKE BLVD,
SUITE 1105 .

WEST PALM BEACH, FL 33401
PHONE: (561) 656-6370

FAX: (561) 888-8015
FLORIDA CERTIFICATE OF
AUTHORIZATION NO. 9834

MECHANICAL

MERRITT PUMPING STATION

J PICAYUNE STRAND RESTORATION PROJECT
HIGH FLOW DRANAGE PUMP SECTION

OATE:

=
N

ENGINEER OF RECORD:Troy Jebe ¥, Pursia, PE |

J:\CADD\746255 — Merrﬁ_USACE‘UaCE Merritt Comments\DWG REV-2

CEPP Final PIR and EIS

App A Annex D-1-3

L LICENSE NO.: 58138
J




App A Annex D-1

»

7 [ 1 11 12 13 Mechanical Plates
<
3
&
g
£
— [
2
ol E
=z
]
&
g
o2
g
—] Q o«
Lk
¢ 2
. Yo . AUST FAN HE
© BB l l I /" EFMER-4301
‘ ¢
PMER-3506 q
l l l 3 uw g §
] Bz ~
SUPPLY FAN { [ gl %l gl 5 @
| SPUER-4301 | | EEEE
AUTOMATIC | 75 OFS ELEC I HEEEE
ROLL FILTER l LOW FLOW PUMP |
FLTMER—430 I | /—me | ] é
a ] | g%m
. | I . TRAVELING PICKER RAKE AND i
3" WASTE FUEL ol ‘ ! § LP GENERATOR SUPPORT STRUCTURE TRMER—4201 iégé« %s
3* WASTE LUBE OlL : 3 8
COLLECTION TANK ] = J sk _gg
A 4 Ghe 3
_ OPERATIONS 8" SIPHON l i gﬁ §§§§;§§

BREAK VALVE—
X &

DISCHARGE
BASIN

a0

R

[ Fwnew)

BOPEL N.71 |

2" FOS —1"..

4" LOW—L 7
2" FOW——"

I 47 LOW

WASTE LUBE OIL
COLLECTION TANK

PMER-4101
1

——

s

CEL 19.00 ",

4" VACUUM PIPE !
2" Lws \

SERVICE BRIDGE

DISCHARGE PIPE

CROWN EL 8.50 —\ e

"¢ 1D

0.5 X DIAMETER OF {SUCTION BELL

STOP LOG
/ CHANNEL

" { INTAKE BASIN

SECTION £
: M311.05 (M322.05
M312.05
s 2 + s
SCALE: 3/1 6"=1'-0"

The consultant, contractor or other parties associated with this project shall comply
with Florida Statutes 119.07 (8) (e). These plaps are the property of the United
States Army Corps of Engineers and must be secured and maintained in a
confidential manner. Review by any unautliorized individual or ouiside/third party
not performing work necessary for this project is prohibited.

CORPS OF ENGINEERS
JACKSONVILLE, FLORIDA

DEPARTMENT OF THE ARMY
JACKSONVILLE DISTRICT

ENGINEERS

SAFETY ON THIS JOB

US ARMY CORPS OF
DEPENDS ON YOU

NE,
SUITE 1105
WEST PALM BEACH, FL
PHONE: (581) 658-6370
FAX: (561) 6888915
FLORIDA CERTIFICATE. OF

INRASTRUCTURE
1555 PALM BEACH LAKE BLVD,
33401

AUTHORIZATION NO. 9834

MERRITT PUMPING STATION
MECHANICAL
LOW FLOW DRAINAGE PUMP SECTION

PICAYUNE STRAND RESTORATION PROJECT

DATE:

| M-3

ENGINEER OF RECORD:Tuy Joha ¥, Pursha, PE}

J:\CADD\ 746255 — MarrilLUSACE‘USNJE Meritt Comments\DWG REV-2 (ACADOS)\CN040917-3-M2205.dwg — Thursday, July 30, 2009 8:10:50 AM

CEPP Final PIR and EIS

App A Annex D-1-4

FL. ENGINEERING LICENSE NO.. 58138

July 2014



App A Annex D-1 |

5 8 9 10 | 11 12 | 13 Mechanical Plates
" FOS TO DAY TANKS w z
MUD VALVE I'l/_ DRAN, PIPE T0 BE FILTER /SEPARATOR 4" LOS TO ENGINES £
FOR TRUCK IN PLACE BEFOR FLTMER—3102 —p 4+ Low T0 PUMP STATION PIPE ]
CONTAINMENT PAD L /2" FOW T0 Fuke STATION P 4
| SEE DRAWING C051.15 H 7777 GALLERY SEE M31 z
// // // // CONTINUATION %
g
777 [0] g
= = . o) F
= o 7 5 & &
o o =]
] 3 © 2 FLTMER-3107 ® 3
ol o 8| =i 8| o "
FUEL OL 2| o . 2| o 2| &
FUEL RECEIVING A, ' ] e ]2 | =
FLOW PUMP. =4 KNS .y 2
3| [ s - 3E
E B
] FlTMER-J‘IO:/ —FLIMER-5201 il ! ; 5
| 4 PUER=SIGT " LUBE OIL RECEIVING/ i 1k
TRANSFER PUMP ; o3
- PMER—3201— I I gl
E—or—eor{exto{ B'H ] HE
1 o3 E
o
A D 0
| B 4 -2 ¢ 5 §
z z 0] H 0] A
. LUBE Ol STORAGE TANK  TMER-3201 = = = N & ; 53 2
o : : : . Y FLEE
- j 1 _ R 1 _ z g
) ::I, a P a SOUNDING | S E z| & 3] 8| B
o 2 R Bl | o v %
Low WASTE LUBE OIL_STORAGE TANK B i = 3 i 3 }
TRANSFER  (ASIE LUBE Ol STORAGE o 5 S
PUMP d g d = i
— A 2, 2 2 Egs
- - 144
— QY | i .
1 §
fiig )
Manalt - 2 k
o R S T TMER-4102 TN T TN i B
/D : ) ) S,
319 T80 5 PMER-3103 5L PMER—3104—XS L = | PMER—3105 L gg ggg §
_ .Q X % —— i I il
Q5| > % WALKWAY | N TRANSFER (NN, S ELiz R
FOW R (WASIE FUEL OL STORAGE TANK ABOVE ANk ) PUMP (TYP) s
PUMP < o ] EEE U E
" A -3 SEE NOTE 1 o z E
- - . MER-FO | A TMER=3104 TMER=3105 === < =
1./ ® BULK STORAGE BULK STORAGE BULK STORAGE we. <
L - TRANSFER TANK TRANSFER TANK @_TRANSFER TANK . EoS
. . bla ° EhEE
Y e —— 10'=6" DiA M319. 19.10 itz i
in PMER~4002 _j ™ o % e g =
p— Wz -
M319. 19.10 oy
/ E S65
- 262
oo
LOADING /UNLOADING STATION (213
CONTAINING TRANSFER PORT V434
W/CAM LOCK FITTING (TYP) 2 og s
5-¢" -4 144" 18'=0" 180" 136" [ <
™ - > H 3
808" . I8 S
o2
3
= gm gg|g
> i Tl
o 367317
. z& Sa|2
55 ~Zl5
0/ La[E
O » yl5
4 8 %= 2
g —:
2
&
=
TANK FARM PLAN b
I
4 2 0 8
— {
SCALE: 1/4"=1"-Q"
NOTES:

1. WALKWAY AND TANK SUPPORTS TO BE PROVIDED BY TANK

MANUFACTURER.

2. FOR SAFE PASSAGE BETWEEN TANK FARM EQUIPMENT, BOTTOM OF
ELEVATED PIPING SHALL BE AT A MINIMUM 7'-6" ABOVE TANK

FARM FLOOR.

3. PIPING ADJACENT TO VALVES, INSTRUMENTATION, AND PUMPS
SHALL BE INSTALLED AT A LOCATION THAT WILL NOT HINDER
MAINTENANCE OR REPLACEMENT OF SUCH EQUIPMENT.

The congultani, contractor or other parties associated with this project shall comply
with Florida Statutes 118.07 (8) (e). These plans are the property of the United
States Army Corps of Engineers and must be secured and maintained in a
confidential manner. Review by any unauthorized individual or outside/third party

not performing work necessary for this project is prohibited.

PPAHSONS

(WATER & IFRASTRUCTURE NC.

1555 PALM BEACH LAKE BLVD.
105 §

SUITE

WEST PALM BEACH, FL. 33401
PHONE: (561) 6568370
FAX: (561) 6888915
FLORIDA CERTIFICATE OF
AUTHORIZATION NO. 9834

PICAYUNE STRAND RESTORATION PROJECT

DATE:

=

ENGINEER OF RECORD:Thoy doha V. Paede, PE]

MERRITT PUMPING STATION

N

J:\CADD\746255 ~ Merritt_L

MECHANICAL

B TANK FARMPLAN
TRARCENUSACT Mol Comments\OWS REV—2 _{AGRDDST\GNO#0G17

CEPP Final PIR and EIS

App A Annex D-1-5

FL._ENGINEERING LICENSE NO.. 58138

TuTy 2014



App A Annex G-1 Geological Investigations North of Redline

ANNEX G-1. GEOLOGICAL INVESTIGATIONS NORTH OF THE REDLINE

CEPP Final PIR and EIS July 2014

App A Annex G-1-1



App A Annex G-1 Geological Investigations North of Redline
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Geological Investigations North of Redline

Hole No. CPOS-EAARS-CE-0301

DRILLING LOG | Division: Instaliation. SSmees
1. Project EAA Reservolr A1 10. Bize and type of bit: 3" bit, Rotary Method
2. Location: N784873.7, E781250.9 - NAD 1983 11, Datum for Elevation Shown: NAVD 1988
3. Drilting Agency: Nodarse & Associates, Inc. 12, Manufacturer's Designation for Drill: CME-85
4. Hole No: CPOS-EAARS-CB-0301 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Robert DeAngslis 14, Total Number of Core Boxes: 1
&. Direction of Hole 15. Elevation Ground Water: Not measured
54 Vertical 7 Inclined 16. Date Hole Started  Completed
- - 8/4/2005 8/4/2005
7. Thickness of Burden: fqm 17. Elevation Top of Hole: 11.7 (ft)
8. Thickness of cap rock: NIA 18. Total Core Recovery for hole: N/A
8. Depth of hole: 30.5 ft 19. Inspector: C. Brown
o Y4 >
z CORE | 7' @ =i
ELEV. | DEPTH (lg CLASSIFICATION OF MATERIALS REC % = REMARKS 3o
) ® | @ % |53 G
117 0.0 . 0
PR Siity, organic, black 1.7 -
12 | 05 |, .o [
..t.tel  SAND, gravelly, silty, grey, well graded, . <pT 4 L
»Z:Iji:i fine to coarse, loose, moist, subangular e
ettt to angular 4 °
T 97 -
OO Same as above, medium dense, wet 8 F 2
fren 2 SPT 8 -
SR 6
e 77 -
‘Q Same as above 10 F*
3 SPT 4 b
KRN 10
e 5.7
ciieiel  Same as above, (imestone, green-grey, a 6
SE hard, fine grain at tip) 2
46 7.4 feeie 4 SPT T L
I T LIMESTONE, grey to green, fine grain 501"
to crystaliine, hard, minor porosity, s
; il fossiliferous, silicious 37 - o
I -
i , -
T 95 i HQ coring; partial loss -
I (RGD of drilling fluid
; B5%) circulation at 7 & -
1 i -
7 LIMESTONE grey, hard, fine grain, 10
| highly fossiliferous and porous in e
: 1 lenses, silicious, grades softer
i P
0.3 -
: 42
LIMESTONE, grey to green, fine grain ) . M
I to crystaliine, hard, fossiliferous, {(maybe {géi} 2 HQ coring e
g dalomitic) 10%) _F
i S I
I 14
BN FORM 1825 ranscus sooons ARE 0a80LETE PROIECT o HOLE NUMBER
e EAS Raeservolr A1 CPOEEAABR- OB
CEPP Final PIR and EIS 2 SBIVIIT A AYuiy:2014
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Hole No. CPOS-EAARS-CB-0301

DRILLING LOG  (Cont Sheet) | Elevation Top of Hole: 11.7 g*;fgéjgf
Project: EAA Reservoir A-1 | Instaliation
g w 3.
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | Gor | B2 REMARKS 2
ft 35 e
) 43] i % |52 &
o 154 -3
1 -
i "
L ~
i I L
T LIMESTONE, fight grey, moderately C 16
i T hard, sandy, fine to medium, slightly o
53 17.0 T fossiliferous, porous in lenses, grades 53 -
weesens] \softer 7 3 F
eTersl SAND, gravelly, silty to clayey, grey, -
c.stetl medium dense, fine to coarse, 5 SPT 5 b
Tl calcareous with moderate macro fossils, 12 k18
cieieil subangular - wet -
o T 20
el —t 22
423 | 240 foiwd 123
Leonoil SAND, gravelly, slightly silty, grey, 5 24
(ool dense, wet, fine to coarse, subangular -
renttl o subrounded, calearsous, with fine & SPT 8 +
bosener quartz sand, some sheil fragments 13
el 26
250505 28
473 | o200 Lot 17.3
tetats SAND, gravelly, siity, clavey, light grey, 15
‘:::::: medium dense, wet, fine to coarse,
-i+ii|  subangular to subrounded, calcareous, 7 SPT L -
[atele? {marl) with fine shell fragments 5 30
<188 | 305 Ll -
End of Boring al 30.5 -
N a2
CEPP Final PIR and EIS EAA Reservoir A-1 CPOS-EAARR 90140
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App A Annex G-1 Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0301

DRILLING LOG  (Cont Sheet) | Elevation Top of Hole: 117 Shest 3 of
Project: EAA Reservolr A-1 | Installation
S re | Y B
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | SRpes | 22 REMARKS 53
@ | @® | g % |23 3
5 Wi K 717
] 34
. x2°0.D) -
i 36
) 38
i 40
] 42
i 44
i 46
i 48
50
iiiﬁ;i PO THEE ermenus Borons ARE DRISETE FROJECT . %{Qiﬁ NUMBER ,
CEPP Final PIR and EIS EAA Reservoir A-t CPOS EAAR V010!
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Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0302

DRILLING LOG | Division: nstallation: Soneets
1. Project EAA Reservolr A1 10, Size and type of bit 3" bit, Rotary Method
2. Location: N763912, E781842 - NAD 1883 11, Datum for Elevation Shown: NAVD 1988
k9 {:}riﬁ;ngﬂ%ﬂgana‘yi MNodarse & Associates, ing. 12. Manufaclurer's f}e&igﬁaziﬁfi for Drill: CME-55
4. Hole Mo: CPO5-EAARS-CB-0302 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Robert DeAngelis 14. Total Number of Core Boxes: 1
6. Direction of Hole ] 15, Elevation Ground Water: Not measured
B4 Vertical [ Inclined 16. Date Hole  Started  Completed
8/3/2005  8/3/2008
- ; N .
. Thickness of Burden: N/A 17. Elevation Top of Hole: 12.5 ()
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9, Depth of hole: 30.5 fi 19. Inspector: C. Brown
[=) W —
= i il @
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS ngg % % REMARKS g g
) ® | & % |2 2
128 0.0
Asphalt Pavement _ 0
12.0 05 120 -
etele SAND: gravelly, silty, grey, dense, well 54 L
«i:::::l graded, dry, fine to coarse, angular to -
feeieil  subanguiar (FILL) 1 SPT; Automatic 27 ¢
L hammer - -
gl 10.5 N
Fetetel Same as above, moist 14 F2
Lo 2 SPT 3 L
RRe 2
RS 85 -
ce.eisil  Same as above - medium dense, wet 13 F4
3 SPT 16 -
e 10 T
6.5 6o ol e 6.5
6o s 'i? Refusal cuttings 65 son” F 5
! LIMESTONE: grey to light tan, hard, o X - -
A bffﬁfe* fine grgfﬁed o Crys§a¥if_rte, RaD| 1 Selcasng OB
T 1 silicious, fossiliferous, vertical seams 28%) -
i R
1 8
1 .
i -~
i -
1 S
H
¥ WM_
4t S
| 10
H U
I 15 :
\ LIMESTONE: light grey, hard, brittle,
Y crystalling to microcrystalline, silicious ——
e 48 | 2 HO coring; 100% drilt »
1 (RQD fuid loss at 9 1 12
25%) Advanced casing o -
I 11 ft
i T
! LIMESTONE, grey 1o fight tan, hard, fine T4
grain to crystafiine, fossiliferous, slightly SO
X 150 ! sificious
{oontinusd)
i{éﬁ% EOHE TERE sntvnus Boems ARE ORSOLETE PROJECT / HOLE NUMBER
CEPP Final PIR and EIS EAA Reservolr A1 0E.E
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App A Annex G-1 Geological Investigations North of Redline

Hole No, CPO5-EAARS-CB-0302

DRILLING LOG (Cont.Sheet) | Elevation Top of Hole: 12.5 ‘g?gg@f
Project: EAA Reservoir A-1 | Instailation
[ ] wy )
z CORE | & @ 2
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC % = REMARKS Ao
® | ® |8 % |33 B
-2.5 1580 2.5
R
RN -
P 35 -
::‘%: SAND: gravelly, slighty silt, light grey, 5 - 16
p:j...:‘ very loose, well-graded, fine to coarse, -
rs.f%|  wet, calcareous, angular to subangular 5 SPT: Advanced 2 L
Berene with shell fragments casingto 16 1k
et -
PRON X
Terpy T 18
N —
L.
Baset 6.5 -
RN SAND: gravelly, silty, slight clayey, grey, 5
co(%  calcareous, medium dense, wet, -
’Zg::: subangular with abundant shell 6 SPT 0 F
g:é: fragments 10 20
ER -
P T
2 -
Fefy T 22
23 —
ol _r
N6 S—
415 | 240 }‘@ e 115
,;.:I;: SAND: slight sitty, light brown to grey, 5 - 44
ceeiei|  fine to coarse, dense, wet, carbonate, -
OO0 with some silica (Quartz sand), partial 7 3PT 8 -
[ogener cemented, subrounded, trace of fine 34
ciei]l black heavy minerals et
T 26
T 28
465 | 200 Lol -16.5
tetsl SAND: silty, grey, fine to medium, i0
Leieielf  dense, wet, subrounded, with trace of
ottt fine black heavy minerals 8 apT 18
Thl M“;;Wf“ 30
-18.0 305 Leeans -
End of Boring at 305 -
a2
ENG FORM 1836 sanvious Srnons A% o8stsTs ?’R{NE{Z? ?*?*:‘L& %@iﬁ?ﬁ!ﬁ»%ﬁ
wan esresie At OELEAADD S
CEPP Final PIR and EIS EAA Hesaouoir A1 oPDs rp&Aﬁﬁ‘yﬁ%iﬁ“

App A Annex G-1-550



App A Annex G-1 Geological Investigations North of Redline

Hole No, CPOB-EAARS-CB-0302

iéf}tl!!¥ii|!lllillgil

DRILLINGLOG  (Cont.Sheet) % Elevation Top of Hole: 12.5 g*gg;@g’
Project: EAA Reservoir A1 | Installation
[« & &
z ot g [
ELEV. | DEPTH| H CLASSIFICATION OF MATERIALS ngf es REMARKS 22
® | ® |G % |52 2
208 224 -20.9
- x2°0.0)
S‘si{p FORRE IBEE sopvous st 2R OSE0TE SROIECT HOLE NUMBER
CEPP Final PIR and EIS EAA Reservoi Al CROSEMGRODIR02

App A Annex G-1-551
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App A Annex G-1

Geological Investigations North of Redline

Hole Mo, CPOS-EAARS-CB-0303

DRILLING LOG | Division: Instaliation: Ssneels
1. Project: EAA Reservoir A-1 10. Size and type of bit: 3” bit, Rotary Method
2. Location, N7616807.6, E7T83513.8 - NAD 1983 41 Datum for Elevation Shown: NAVD 1988
3, ﬂmgmg Aggﬁgyj Nodarse & Associates, Inc. 12. Manufacturer's B&&égnaﬂm! for Drill. CME-58
4. Hole No: CPOS-EAARS-CB-0303 13, Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Robert DeAngelis 14, Total Number of Core Boxes: |
&. Direction of Hole 15. Elevation Ground Water: Not measured
<1 Vertical 7 Inclined 16. Date Hole  Started  Completed
- - 8/3/2005 8/3/2005
7. Thickness of Burden: N/A 17. Elevation Top of Hole: 11.8 (f)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30.5 ft 18, inspector: C. Brown
S Wi 3.
ELEV. | DEPTH| CLASSIFICATION OF MATERIALS | Rpe. :L REMARKS gk
() ® | g % |52 B
T8 |00 |,
et SAND: gravelly, silty, grey, medium 11.8 12 F 0
iini] dense, well graded, fine to course, day, -
tsretett angular, to subangular 1 SPT 14 -
el 10
g 9.8 -
sl Same as above, moist - fill s F 2
Rt 2 SPT "o
RSSSe s T
SN 7.8 »
evennn Refusal at 5 top of caprock & - 4
6.8 50 [wnn 3 168  SPT 12
T LIMESTONE. gray, hard, fossiliferous, 50/0" F
porous, fine grain 1
i 85 1 MO coring; set casing e
(RQD to5 1 N
78%) I o
g -
i LIMESTONE, grey, hard to very hard, .
; 1 silicious, fine to crystalline R
I : LIMESTONE, grey, hard to moderately 8
T hard, vuggy, sandy, fine o coarse, m——_
| 1 subangular, highly fossiliferous and -
] vuggy in lenses L
; I o
j -
- 10
3 g . .
: T 65 | 2 HQ coring, . "
LIMESTONE, light grey, hard, sandy, {Rig@ UCE=8389psi ,
fine to crystaline, subangular, slightly 52%) SRS
; silicious
: 12
LIMESTONE, grey, moderately hard, T
sandy, fossilifercus, porous, grades ———
: softer with depth with macro-fossils 0
{EK;':«E{K YRR IS pRpous SOITONS ARE CRECLEYYE PROJECT ) l HOLE ﬁ&ﬁ{’%ﬁ%%
CEPP FlnaI PIR and EIS EAA Reservplr A1 ("Q’Ww%"i}«%%ﬁyfé% LA

App A Annex G-1-552
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0303

DRILLING LOG  (Cont.Sheet) | Eievation Top of Hole: 11.8 Sheet 2 of
Project: EAA Reservoir A-1 | Instailation
o =
2 CORE | 3t & S
ELEV. | DEPTH *-{g CLASSIFICATION OF MATERIALS REC % = REMARKS Ao
) {ft) % o4 % % &?
W) FEX) : B
] B
I . ) R
LIMESTONE, grey to light grey, hard
i . N
41 brittle, fine fo crystalline, fossiliferous, {Rggi) 3 HQ coring —
47 165 T silicious, vertical seams 28%) N
Lo.oecel  SAND: gravelly, silty, light grey, dense, -
~::::::I wet, well graded, fine fo coarse, e
eenel subangular to angular, calcareous, :
:::I:.: abundant shell fragments interbedded N
il calcareous clay lenses - Marl 5.2 18
25005 7.2 -
R + F
ot 4 SPT b
i 17 %
e T 22
12 | o280 feedl .
RN SAND: siity, light grey, medium dense,
wet, fine to medium, wet, subangular, R
with shell fragments and traces of biack RYy r
fine heavy minerals 3 b 24
| 5 SPT 4+
8
L 26
T 28
-17.2 "
Same as above, loose with tin lenses of 10
grey to brown, imestone, fine grain, -
(HARD), silicious 6 SPT 5
L B -y
187 305 1 3
End of Boring at 30.8' o
classified -
CEPP Final PIR and EIS EAA Reservoir A-1 CROSEAATHlY 01407
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOB-EAARS-CB-0308

DRILLING LOG  (Cont Sheet) | Elevation Top of Hole: 11.8 Sheet 3 of
Project: EAA Reservair A1 ; | instaliation
& i =
& o b LA
ELEV. | DEPTH| U CLASSIFICATION OF MATERIALS | ores | 22 REMARKS 4
() ) il % | <2 i
p Bz @
218 i34 318
34
- x2°0.0) :-=-=
) 36
i 38
7 a0
42
§ 44
46
an
§ 50
ENNG FORM 1636 v s PROJECT HOLE NUMBER
CEPP Final PIR and EIS EAA Raservoir A1
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0304

| Division:

DRILLING LOG

installation: Sheet 1 of

3 Sheets

1. Project: EAA Reservoir A-1

10, Size and type of bit 3" bit, Rotary Method

2. Location, N788275 1, E7B5955 4 - NAD 1883

11, Daturn for Elevation Shown; NAVD 1888

3. Drilling Agency: Nodarse & Associates, Inc,

12. Manufacturer's Designation for Drill: CME-55

4. Hole No: CPO5-EAARS-CB-0304

13. Totai Number of Overburden Samples Taken: N/A

5. Mame of Driller: Robert DeAngelis

14. Total Number of Core Boxes: 1

&. Direction of Hole
B4 Vertical [T Inclined

15. Elevation Ground Water: Not measured

7. Thickness of Burden: N/A

16. Date Hole  Started  Completed
8/2/2005 8/2/2005

8. Thickness of cap rock: N/A

17. Elevation Top of Hole: 10.7 (ft)

9. Depth of hole: 34.5 ft

18. Total Core Recovery for hole: N/A

19. tnspetmz: C. Brown

[a) wix =
i CORE | &' $o
ELEV. | DEPTH & CLASSIFICATION OF MATERIALS REC |S3 REMARKS 3o
) {ft) o % |2 2
10, 0.0
ALY 107 1 FO
N L
ol 1 SPT; Automatic '
., w1l Sikt, organic, black, moist hammer 3
sh -
A oan 87
Same as above, firm, moist 2k 2
Wiy }Z -
j L 2 SPT L
RN 2 r
R -
wab e ad 6.7 ; 4
oy ok
wl o 3 SPT 2+
oW iy -
5.2 55 [ 8 [
o SAND: gravelly, light grey, fine to -
4.7 B0 Lt ) : i 47
coarse, subangular, wel. silt, organie; 8
42 8.5 black, wet / s C
! “8ILT, organic, black, wet I -
e N 4 SPT 8
T LIMESTONE: grey, gravel, weathered, 14 +
I . hard, (Marl} fine to coarse, subangular, »
T wet 2.7 -
. ! LIMESTONE: grey, hard, fine grain, - 8
T silicious, slightly vuggy R
L 67 | 1 HQ coring -
. (RQD R
E 24%) 1.2 .
i S
| . 10
] § 860 2 HQ coring; -
T (RQD LCS=3188psi »
[ 43%) S
LIMESTONE, grey, moderately hard, o '
. sandy, fine to coarse grain, fossiliferous —
. {shell fragments) with interbedded -
1 calcarsous clay lenses "
]
T PURE S
: i T 14
i -3.8 -
]
SN FORM 1HI8 mevous tmons AR DRIRETE HOLE NUMBER

CEPP Final PIR and EIS

(A

LA e

PROJEC

CROS-EAARGIV-201404
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App A Annex G-1

Geological Investigations North of Redline

Hole No, CPO5-EAARS-CB-0304

DRILLING LOG {Cont. Sheet) | Elevation Top of Hole: 10.7 ?}fﬁé 20
Project: EAA Reservoir A-1 § instaliation
o i -
z CORE |5 % 2
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC % % REMARKS Bo
H X A
() (f1) o % |22 2
4.3 150 4,3
y Same as above, softer at 17.5 ) -
T 36 3 HQ cering; advanced -
T (RQD casingto 1451 . 186
I 12%;) —_—
T 2
i -
7 I
g N
E ——t
I N
{ S
T . 18
] L
| L
I -
-8.8 N
g -
+ PR
T I LIMESTONE: grey, soft, sandy, fine to ) .20
: T coarse grain, fossiliferous, porous {IQCSID 4 HQ coring R
103 | 210 0%) —
7.5, SAND: gravelly, silty, light grey, loose,
e well graded, fine to coarse, wet, angular e
Pl to subangular, calcarsous, some shell
el fragments P2
o —
oS N
et N
I“{%i -12.8
Csos -133
Lo L e
N ) -
T 5 SPT; approx 50% drill 3 F
e -
BTt fluid loss 2 b
oy -
00 -
RN 26
Feleee e 3
-1 -
Tl —
AN
ek —
473 | 280 Peod -
SAND: silty, light grey, dense, fine to - 28
medium, subangular, with shell R
fragrments, traces of heavy minerals -18.3 "
27
6 SPT % -
14 F 30
R B ¥
{oniinusd
:;gg; FORM A8 smevous Buooms AkE GEsonETE @F%{?.}g{:’? %Qiﬁ Ni\jﬁﬁagg
CEPP Final PIR and EIS EAS Reservoir A CPOE-EAARIUN2014
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0304

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10.7 Sheet 3 of
Project. EAA Ressrvoir A-1 Installation
% CORE o ﬁ g,
ELEV. | DEPTH| W CLASSIFICATION OF MATERIALS oa REMARKS 2o
G REC |22 oo
) (ft) i y | €2 o]
o © ly2 o
227 N 227
L 233 -
e.el  Refusal - No Recove ol 34
238 | 345 il v 50/0.5"F
7 SPT -
End of Boring at 34.5' E
h NOTES: 36
1. Boils are field visually classified B
it accordance with the ASTM N
Designation: [ 248883, L
7 2. 140# hammer with 30" drop used n
on 2.0 spiitapoon {1 3/8° LD B
X2 0.0 -
7 38
i L]
) Az
" — 44
§ 46
i 48
7 50
FORM JE38  rruvous SN ARE CESTLETE

CEPP Final PIR and EIS

ROJECT HOLE NUMBER
. Reservoir A-1 CPO5-EAARMYI0184
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0305

DRILLING LOG | Division: nstaliation Tshests
1. Project: EAA Reservoir A-1 10. Size and type of bit: 3”7 bit, Rotary Method
2. Location: N778651.2, E757998.1 - NAD 1983 11, Daturn for Elevation Shown: NAVD 1988
3. Drilling Agency: Modarse & Associates, Inc, 12, Manufacturer's Designation for Drill. Diedrich D-50
4. Hole No: CPO5-EAARS-CB-0305 13. Total Number of Overburden Samples Taken: N/A
5. NMame of Driller: Ralph Smith 14. Total Number of Core Boxes: 1
6. Direction of Hole ) 15. Elevation Ground Water: Not measured
E<) Vertical [ Inclined 16. Date Hole  Started  Completed
- B/16/2005 8/16/20056
7.T :
Thfckness Q: Burden WA 17. Elevation Top of Hole: 8.7 (ft)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 10 f 18. inspector: A M. Noronha
[a) u pr
F4 i il @w
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | OopG | £ 2 REMARKS sh
Uy () ] o | €= =
d [ o
87 0.0
8.4 0.3 . Rock ! 8.7 -
SN First 47 rock, then 1.0 ft of peat followed / i
g by around 2.5' of limestone / 22 1 HQ coring; Bottom -
7.4 13 et W Peat (RQD half of sample -
[ LIMESTONE: pale white, hard, fine 0%) recovered had U
: ined, quite porous, shells present weathered limestone -
s : grained, quite p : P pieces [N R
I -
I C
H -g e e
4.9 38 | S ] -
RN ORI S
},;,{:y:}‘ N
mﬁ?: et
G L
w'q‘&c‘{ 3.7
o b,
b O -
Ay 8 2 HQ coring; Hard -
T (RQD coring fromB8to 6 f n
OQC 0%} SR
o3 -
- 9{\ b n
o™ —
ofy® -
0.7 8.0 NS SR W
; i LIMESTONE: brownish white, hard, fine L
T grained, quite porous B
0.3 9.0 | -
No recovery
-1.3 10.0 n
End of Boring at 10/ L
NOTES: N
1. Seils are feld visugily ciassified -
in gooordence with the ASTM —
Dasigration [ 2488.83
2. 140d hammer with 307 drop used »:
piitspoen (1 378" L0 o
& B0 srpatul Sornons ASE CEBIRETS ?&ﬁ«ggiw

CEPP Final PIR and EIS

¢
EAA Reservoi 8.1

App A Annex G-1-558

o

o



App A Annex G-1

Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0308

vigion: installation: Shest 1 of
DRILLING LOG | Dwision nstaliation 3 Sheets
1. Project: EAA Reservoir A1 10. Bize and type of bit: 3" bit, Rotary Mathod
2. Location: N755049.5, E788243.5 - NAD 1983 11, Datum for Elevation Shown: NAVD 1988
3. Drilling Agency: Nodarse & Associates, Inc. 12, Manufacturer's Designation for Drill. CME-55
4, Hole No: CPOS-EAARS-CB-0308 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller; Robert DeAngelis 14. Total Number of Core Boxes: 1
8. Direction of Hole ) 15, Elevation Ground Water: Not measured
B4 Vertical [T Inclined 16. Date Hole  Started  Completed
: 8/1/2005 8/1/2005
7.Th :
: i fciﬂsss G: Surden: /A 17. Elevation Top of Hole: 12.5 (ft)
. Thickness of cap rock: NiA 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30.5 ft 19. Inspector: C. Brown
o L 5
z CORE | & B =in
ELEV. | DEPTH 249 CLASSIFICATION OF MATERIALS REC % = REMARKS Bac
() @ | @ % |23 2
125 [kl
12.3 03 111 SiLT: organic, dark brown 12.5 2 -
siisiel SAND: gravelly, silty, grey, medium e
q::;:::: dense, well graded, fine to coarse, 1 SPT,; automatic 7k
SO0 subangular, subrounded, dry, trace shell hammer 14 o
el fragments E
Fun el -
boetere SAND: gravelly, silty, grey, dense, well 15
--il|  graded, fine to coarse, subangular, -
atetetl platy chert (cobble), moist 2 SPT 21
oo 24
e 85 -
:::f::: SAND: gravelly, grey, loose, well 5 +
«:*:i: graded, fine to coarse, subangular, e ae!
el moist, (Black organic silt at 5.5) 3 SPT 6
o0 4
65 60 Lt 8.5 -
i T LIMESTONE: grey to light tan, hard,
e fossiliferous, vuggy, fine grained e 1
- 98 | 1 HQ coring -
i {(RGD T
: 82%}) -
; Same as above, grades Sandy, -
AT moderately hard with calcareous clay in 2 B
L, lenses 4. -
! S
: 93 2 HQ coring;
1 (RQD UCS=8080psi —r
T 63%;) "
4T SR
i LIMESTONE: light grey to brown, very N
T fine grain to crystalline, fossiiiferous, B 1
i silicious 15
i
. 64 3 HQ coring: Bet casing o
i LIMESTONE: grey, very sandy, highly {}R?D to 111t .
fossiliferous, poorly cemented, grades 27%) P
1 softer to calcareous Sandy Clay - Marl -
: 1.3 T
~ i 38 4 M coring o l
-5 150 - -
ivontinusd:
ENG FO PROJECT HOLE NUMBER
CEPP Final PIR and EIS EAA Reservoir A1 CROREAARS-CR.OI06
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App A

Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0306

DRILLING LOG {ggng‘ Sheet) § Elevation Top of Hole: 12.5 ghﬁfﬁéﬁaf
Project: EAA Reservoir A1 | Instalistion
Y o
2 . CORE |7 4 Lo
ELEV. | DEPTH % CLASSIFICATION OF MATERIALS REC % = REMARKS Bo
{ft) () 1] o, T2 =
- h 16z )
2.5 X0 N 25
22t BAND: lense - No recovery »
e (RQD o
farerar 28%) . 18
4.5 170 foe 45 -
0.5 SAND: gravelly, light grey, dense, well 7 b
ig:{f; graded, wet, fine to coarse, angular to »
_}:‘:-: subangular, calcareous, trace to some 4 SPT 26 -
;:'25; shell fragments 7 C 1
0 -
Jofy R
Ry —_—
SO0 -
To — 20
ot - F
5280 L
T -
ey -
§:.:@:. -
T T 22
ERON —t
-10.5 230 MM O -10.5 -
' SAND: silty, light grey, medium dense, 12 F
fine to medium, wet, subrounded to - .
subanguiar, calcareous, frace o some g SPT 10
gravel 24
= 11
26
28
-16.5 200 “18.5 N
SAND: slighty silty, grey, medium 4 b
: dense, fine to medium, angular to
[l subangular, silicious {quartzose) some 5 SPT 24 -
sl shell fragments 18 |
-18.0 305 L. -
End of Boring at 305
- NOTES: . 32
1. Boils are fekd visually -
it roanne with -
Desigration: D 2488-93. .
¥ aslitspon
%ﬁi IR THEE  panacus 2mTihs ARE QBSSLEYE ?QQJE&;{ ‘ ?‘iﬁig ?\%ijMEEE?%
CEPP Final PIR and EIS EAA Reservoir Act CEOSEAATGI 90TAS
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0308

DIRILLING LOG {Cont.Sheet) % Elevation Top of Hole: 125 3’;,‘-’;;; ;f
Project: EAA Reservoir A-1 , § installation
[« "y oy
< o o3 @
ELEV. | DEPTH| W CLASSIFICATION OF MATERIALS ‘~*§§§ &g REMARKS %ﬁ
() | ow % | &3 @
-20.9 33.4 ~20.9
34
] x 2700 :»-
) 36
i 38
i 40
4z
1 44
l 48
L 48
BD
ENG FOM THDE rrtvious BITONS ARE CHELETE PROJECTY HOLE NUMBER
prita o ir A1 PR fra P s o
CEPP Final PIR and EIS EAA Reservolr A1 CPS Eﬁﬁﬁ}y%\‘uﬁ{‘ﬁg
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0307

DRILLING LOG | Division: installation: ??ﬁ;ﬁ;ﬁ
1. Project: EAA Reservolr A-1 10. Size and type of bil: 3" bit, Rolary Method
2. Location: N763807 .6, E789116.6 - NAD 1983 11, Datum for Elevation Shown; NAVD 1988
3. Drilling Agency: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drill. CME-85
4, Hole No: CPU5-EAARS-CB-0307 13. Total Number of Overburden Samples Taken: N/A
&. Name of Driller: Robert DeAngelis 14, Total Number of Core Boxes: 1
8. Direction of Hole ) 15. Elevation Ground Water: Not measured
B Vertical [T Inclined 16. Date Hole Started  Compieted
- - 7/29/2005 7/29/2008
7 Thfckness of Burden: .NIA 17. Elevation Top of Hole: 11.8 (ft)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: NIA
9. Depth of hole: 30.5 ft 19. Inspector: J. Petrie
a w B
=z o b 2
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS ngg %g REMARKS %;‘;
®) ® | g % |Z2 2
118 64
YN PEAT, black, firm to stiff SILT 11.8 P A
oSl
o 1 SPT 2 r
e ok 3 :
i -
ARYH 98
PEAT, black, firm SILT s k2
stl, -
b 2 SPT 2 T
KE7N 3 :
o3, b
dah 0 7.8
.1 PEAT, black, soft to firm CLAY 2 4
s 4 SPT B 2 I
i 3b i, B fe
8.3 55 6.3 s
. tight creamy grey to grey mottled, u
- medium bedded, moderately strong to R
i strong, fine grained LIMESTONE with 80 1 HQ coring; 3 pleces > 3
I trace of shells and irregualr voids RQQQ 0.4 1ftlong -
1 T {coarse sand, fine gravel size) 68%) e
! C
1 light creamy grey occasional vellowish L
H 7 brown mottled, medium bedded, strong S
s fine grained LIMESTONE with trace fine - 8
T { to medium sized voids, shelly horizon at L
4 | base »
T Creamy grey to light grey, moderately 3
; L strong to strong, fine grained
] LIMESTONE with laminations (silty) and 10
! § shelly horizons 13 -
] Creamy white, medium bedded -
L moderately strong to strong fine grained ) ‘ I
shelly LIMESTONE 78 2 HQ coring, 3 pieces > L
i {RQD 0.4 ftlong
I 429 "
L 12
- Creamy grey, medium bedded, T
] moderately strong to strong fine grained
e LIMESTONE S
] Crearmy grey, soft to finm sills, sandy I
1 gravel, shelly fragments -
I Creamy gray, medium bedded, ——4 4
: moderately strong to strong, fine B .
. graingd LIMESTONE with some fine
{Coninued)
CEPP Final PIR and EIS £AA Reservoir A-1 CPOB-EAARS.CRO307

Jurty-zurs
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App A Annex G-1

Geological Investigations North of Redline

ole No. CPOS-EAARS-CB-0307

RILLINGLOG  (Cont.Sheet) | Elevation Top of Hole: 11.8 Sheetzet
Projiect: EAA Reservoir A-1 | Instaliation
2 w i 3
ELEV. | DEPTH| W CLASSIFICATION OF MATERIALS | Cops | 22 REMARKS 22
{ft) () o % | & g #
~3.2 150 3.2
! I sand, occasionally coarse sand sized L
-3.7 16.5 o voids -3.7 -
Jeenl Gravelly SAND: creamy grey, loose, fine 42
23 to coarse, well graded, subangular with 43 k18
?ZG‘,:«; cemented (fine grave! size) sand and -
_é;?;%: shelis 4 SPT 2
% 5 ¢
ﬁ:’:‘:’ :
LR S
ROk - 18
B %t
~7.2 19.0 :& MMMMMMMMMMMMMMMMMM -7.2 -
Slclol ity SAND: light grey, loose, fine to ¢ bk
coarse, subangular, cccasional gravel -
{fine size) of cemented sand 5 SPT 2 m
2 F 20
22
-12.2 "
Silty SAND: light greenish grey, loose, 1 24
fine to coarse, subangular with fine -
gravel sized shell fragments 6 sPT 3 -
; 3 r
X 28
: T 28
ar2 | 20 PPV oo 7.2
1,:*:.'1 SAND light brown, medium dense, fine 11
‘;::::.f to coarse, subangular, mostly shelis -
IO 7 SPT 8
R T30
187 305 Lo ?
End of Boring a1 30.5 -
32
Kl OIS LB e s e ARE DRECLETE PROJECT M ML
CEPP Firial PIR and EIS Chos EAAay 2014,

EAA Reservoir A-1
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0307

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 11.8 3 Shects.
Project: EAA Reservoir A1 ) | tnstallation
% CORE 5 ;% 2.
ELEV. | DEPTH %g CLASSIFICATION OF MATERIALS REC % % REMARKS % g
{1} {f) i 9 | L= =
] [ @
216 34 -21.8
7 34
- ®x2°0.0) :——
7 _ 38
7 38
E A0
42
i 44
L 4B
48
50
C E P P éﬁiﬁéﬁ "”ﬁ‘ﬁ &aﬂﬁkdwETS BTN BRE SRE0LETE ?Qi’:}j 5;‘:}?

EAA Reservoir A-l

HOLE NUMBRR
%‘3;{}&&&& @5%39&3?&?
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0308

DRILLING LOG | Division:

installation

Sheet 1 of
3 Bhests

1. Project EAA Reservoir A-1

10. Size and type of bit: 3" bit, Rotary Method

2. Location: N751544.6, E780701.3 - NAD 1883

11. Datum for Elevation Bhown: NAVD 1988

3. Drilling Agency. Nodarse & Associates, Inc,

12, Manufacturer's Designation for Drill. CME-55

4. Hole No: CPUS-EAARS-CB-0308

13. Total Number of Overburden Samples Taken: N/A

5. Name of Driller: Robert Defngelis

14. Total Number of Core Boxes: 1

6. Direction of Hole

B4 Vertical ™7 Inclined

15, Elevation Ground Water: Not measured

7. Thickness of Burden: N/A

18. Date Hole

Started  Completed

7/28/2005 7/28/2005

8. Thickness of cap rock: N/A

17. Elevation Top of Hole: 11.7 (fi)

9. Depth of hole: 30.5 ft

18. Total Core Recovery for hole: N/A

18. Inspector: J. Petrie

[} Y4 ey
z pu it @
ELEV. | DEPTH| d CLASSIFICATION OF MATERIALS | Sor gg REMARKS 22
{ft) 1) ﬁ %, s g &f
1 00
L2 Y PEAT: black, sandy sitt, firm, with 1.7 2 0
NI subangular fine gravel. -
A 1 SPT 4 b
bt i, 4 -
AN -
<1, Gt 8.7 N
=1 Grades firm to stiff, grave! grades out. 3 2
RKE7AN '
Ll 2 SPT 4 b
AN 2 :
ity L
7.7 C
7.5 42 &Y 4
1.5 Gravelly SAND: Creamy gray, medium 5 R
5Pl dense, well graded, fine to coarse, 3 SPT 8
e $ 00 subangular, fine gravel size peices of R
el limestone. b
RN ——
57 B0 Ferets” 57
E LIMESTONE: light creamy gray with 55 sgae - O
T greenish gray moftling, moderately ———
= ] strong to strong, medium bedded, fine -
i grained with trace shelis and voids 45 1 HQ coring; 2 pieces > N
I {coarse sand and fine gravel size). (RQD 0.4 ftiong S o
l 30%) -
Tt R -
| JURSUR—
I B
T R Y
1 1.7 -
] Grades to light creamy brown 1.5 & 10
; / .
% Grades to light 1 ra 50
rades fo light creamy gray 46 2 HQ coring; 1 pisce > n
r (RQD 0.4 ft long .
- B%3 -
T R W b
]
g B ‘—4
; S
Y
{pprtinued,
s F i R oIS LTINS AR CRSILETS ¥ LECT HOLE NUMBER
CEPP Fifial PIR andEIS™ =~ PROJEC HOLE NUR

EAA Reservolr A1

CPOS-EAARS! &«%w@%
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0308

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 11.7 Sheet 2 o
Project: EAA Reservoir A1 | installation
el .
2 CoRe | 7 8 g
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC % = REMARKS 5o
() @ | g % |22 =
3.3 150 -3
1 % -
i —t
I N
e T 16
-4.8 18.8 R o
Silty SAND: light gray to light greenish -
E brown, fine to coarse, loose, e S
subangular, trace grave! with shells. C
§ R N
4 -7.3 -
i 6 SPT ' r
4 F 20
) T2z
-12.3 "
Gravel grades out, light greenish brown 4 24
mottling grades out. -
i SPT 2
2 [
7 26
7 Grades oceasional subangular to - 28
subrounded fine gravel aggregates of a2
hard cemented sand. 473
-17.7 29.4 e "o
N 7 CLAY: gray brown, firm with some shell ”““‘""’2"’“"”“”‘;»
-18.2 29.9 s Fagments, e e SPT I 30
188 305 Siity SAND with some gravel and shell 11
hragnents:
End of Boring af 305 L
7 L3z

CEPP Final PIR and €IS~

SO SR
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0308

DRILLING LOG _ (Cont.Sheet) | Elevation Top of Hole: 11.7 Sheet 3 f
Project: EAA Reservoir A1 | Instaiation
2 i 2
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | “jie | £ 2 REMARKS ze
® | @ |8 % |22 o
4 A Y 217
i 34
- x2°00) -
i} 36
~38
T 4D
—42
E 44
46
48
50
CiRdPIR ARdEEIS = PROJECT HOLE MUN 9014
'a EAA Reservoir A QP%E&A?&%@C -J308
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0309

App A Annex G-1-568

DRILLING LOG | Division: installation: ;;?;ﬁ i;{ ;3:
1. Project: EAA Reservoir A-1 10. Size and type of bit 3" bit, Rotary Method
2. Location: N750785, E780531.8 - NAD 1983 11, Datum for Elevation Showr: NAVD 1988
3. Drilling Aggngyj Modarse & Associates, inc. 12. Manufacturer's E}eségﬁéﬁﬁﬂ for Drill: Diedrich D-50
4. Hole No: CPOS-EAARS-CB-0308 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Erik Bluemke 14. Total Number of Core Boxes: 1
&, Direction of Hole ) 15. Elevation Ground Water: Not measured
54 Vertical {1 Inclined 16. Date Hole  Starled  Completed
- - 7/20/2005 7/20/2005
7. Thickness of Burden: F"A 17. Elevation Top of Hole: 11.3 (f)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30 ft 19. Inspector. N. Holst
o W —
b4 g1t} o
ELEV. | DEPTH| CLASSIFICATION OF MATERIALS | TRee |22 REMARKS 3
) @® | @ % |$2 @
113 0g6 1
1 Gravelly SAND: tan to light brown, dry, 11.3 24 RO
(sl dense, well graded, road fill %
e 1 SPT; Note: all calcitic 18
o 6720 material noted below 21 F
9.8 1.5 O, 9.8 s atieast partly shell -
2z PEAT fragments P
Aty b -
- 2
AN 2 SPT 2 ©
<ok 83 2+
IREVERN 2 »_
bk X
AN 3 SPT 2 -
[PRY) 3 F 4
'l }m 0l 6’43
R "
6.3 50 - 6.3 505"
: : LIMESTONE: caprock, tan to light »}S/ s L
T brown, fine grained, thinly bedded, -l 2
4 I fossiliferous, vuggy, hard and strong to 58 .| HG coring; -
T soft, weak, porous {RQD UC8=5200psi; 4" . B
1 32%; casingto 5 ft .
% -
= } i ————
! -
[ T
] RN
8
]
j —
I L
477 i
] n
3 et
1.3 10.0 . 1.3 -
:{::ﬁa’: Gravelly SAND: pale brownish grey 22 10
08 107 kel Tk
! LIMESTONE: tan, fine grained, thinly 5 | 03  SPTharddriing 1o 502" -
1 bedded, fossilifercus, vuggy to porous, to 11 f; Spun m” 8
maoderately hard, moderately strong, mere feet of casing
I high core logs is probably poorly 22 2 HO coring o
cemented sand (RQD 1z
H Q%} [RS8
: SR
- T 44
icontinyedt
EAUS S A0E AepQe mornoes ARE GESGRETE @QQ&%E{‘“T
CEPP Einal PIR and EIS EAA Reservolr At



App A Annex G-1 Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0309

i
fea)

o
o

Py
d

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 11.3 S
Project, EAA Reservolr A1 ) | Installation
g | uE B
ELEV. | DEPTH| CLASSIFICATION OF MATERIALS | Sorcs | 22 REMARKS =2
) ® | o % |2 7
-3.7 50 % 3.1
I -
i i
47 | 160 1 47 -
otatele SAND: pale brownish grey, wet, loose, 10 F
Lsewi]  well graded, fine to coarse grained, 2
Lol angular calcitic 5 SPT 5
KRN 2 -
Ao 7.2 -
S Trace siit and fine gravel at 185 ft and 14 L
“eletele]  medium dense L
»:e:a:u 7 SPT 4 -
e 8 L
KRR -12.2 '
Telalel SAND: as above but pale greenish grey, 5
Celenet loose, and trace fine, subrounded, e
Tt guarizose sand 8 SPT, Caloosahatchee 5
.::j::‘, Formation 4
472 | 288 el oo o 47.2
*‘;S Sandy GRAVEL: pale greenish grey, 24
5 " ‘/,{ wet, dense, poorly graded, fine grained, R
:g i angular, calcareous with sand as above 9 SPT 8]
by o
187 | 300 kB '
End of Boring at 307
SR FASTI L s PROJECT HOLE NUMBERS
CEPP Final PIR and EIS EAA Reservoir A-1 Chos Eanli2014.
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0310

. M Division: instaliation Shest 1 of
DRILLING LOG | Division: nstallation 3 Shests
1. Project EAA Reservoir A1 10, Size and type of bit 37 bit, Rotary Method
2. Location: N750243.3, E788786.4 - NAD 1983 11, Datum for Elevation Shown: NAVD 1988
3. Drilling Agency: Nodarse & Associates, inc. 12. Manufacturer's Designation for Drill: Diedrich D-80
4. Hole No: CPOS-EAARS-CB-0310 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Erik Bluemke 14. Total Number of Core Boxes: 1
6. Sifesﬁe::s of Hole ) 15, Elevation Ground Water: Not measured
&< Vertical (3 Inclined 16, Date Hole  Started  Completed
- 7/20/2005 7/20/2008
7. T N/
5 ;::f‘*“ess °: Burden N A 17. Elevation Top of Hale: 10 (f)
. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 35 ft 19. Inspector; N. Holst
[=) Y .
Z il o
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | GORC | B2 REMARKS sh
" ® o % | <2 =
o c Bz @o
100 X
1.5 Gravelly SAND: tan, dry, dense, 10.0 44
Ig:ﬁg angular, well graded, fine to coarse
,.5‘:’::: grained, calcitic limestone gravel 1 SPT; All caleitic 24
e material noted below 18 F
RN 8.5 s af least partly shell L.
BN fragments 24l
Ll s
2 SPT 5L
7.0 s o oo 7.0 , 6 |
?": ;’ 5. Grades to Sandy GRAVEL at 3 ft g +
LR g
Loy 3 SPT -
E L
55 a5 B 55 35
i LIMESTONE: caprock, tan to light 53 50/3" L
- brown, fine grained, thinly bedded, R / B
fossiliferous, vuggy, hard and strong to >> SPT
soft, weak, porous 50 H HQ coring; Hard -
{(RQD drifling from 0 to 4.5 n
; | 0% ft; Spoon bouncing
] e
] N
i _
1 U
g ] -
T L
+7 ; —
i 1.5 -
[
E 1 P
0.5 95 N 100 | 2 | 05 HQ coring C
© pal (2t o
SAND: pgie grey, wet, very dense, well \{\ﬁi’?ﬁ? 00 5
graded, fine to coarse grained, angular, : e
caleitic, some limestone gravel, with g/ SET: Softfrom 95t o0/1
limestone layers up 1o 0.7 # thick 10f -
20 3 HQ coring; e
{(ROD UCS=2710psi; Spun L
14%:) in 10 ft of 4" casing I
iLombnued
T IR # B aeetess s praicns ARE DEETLETE PROECT I3 - MUMRBER
CEPP Fifial PIR ahd EIS EAA Reservoir A-1 o banlily 2018,

App A Annex G-1-570
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0310

e
23

i
oo

¥
b
L}

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10 3 Sheats.
Project; EAA Reservoir A-1 | installation
) wik 2,
ELEV. | DEPTH| i CLASSIFICATION OF MATERIALS | “Recs |22 REMARKS 3
(ft) () ] % | <2 2
50 50 . 50
o ° I
S 6 SPT, Intermittent hard __ 8
ORI drilling 4 F
RS 85 -
L-lll SAND: paly grey, wet, medium dense, 10 L
i:::f:: well graded, fine {0 coarse grained, -
Celerer angular, calcitic, trace fine gravel, some 7 sPT 10 :
releteny silt, trace very fine, subrounded 8 L
el quartzose sand
435 | 235 feeed 13.5 Z
.50 Gravelly SAND: light grey, wet, very ag [
“:gi&: dense, poorly graded, fine to coarse -
ettt sandy limestone gravel with sand as 8 SPT: Intermittent hard 18 |
S above, but no quartzose sand and trace dritling 501" [
E it -~
Sesete —F
Ll S
’qi% -
A —
e B =
O e
ey -
O ; - -18.5 -
Sty Gravelly SAND: grades light brownish 25 L
or oot
el grey o -
if;i& 9 SPT 29 [
200 | 300 FE -20.0 47
Sandy LIMESTONE: tan to medium,
T fine to coarse grained, thinly e
: hedded very vuggy, very fossiliferous, 24 MO coring;
moderately hard and moderately strong (RQD UCS=5820psi, Spun
{ to soft, weak and porous 56%) in20 ftmore casing  ______;
1 PRI
{continueds
RIS SRR 1 S speen o EOPTIONY ARE ORSCHETE f:}?%f}ﬁ?:'{f? %"3{;}1”; Mij .oy
CEPP Fial PTR &l E1S EAA Reservoir A-1 Cros EARUY 2014
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0310

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10 iy
Project: EAA Reservoir A1 | Instaliation
o W o
Z ikl w
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | Crecs | £2 REMARKS zh
() {f) o % | ;23 2
a4 3.4 234
1 34
1 ——t
I -
250 | 350 L. -
] End of Boring at 35' 36
NOTES: :
1. Sodls are feld visually classified -
ol i accordance with the ASTM P
Designation: [ 2488-83, -
2. 1408 hammer with 30" drop used :
on ?ZO splitspoon {1 3/8" L0, -
et %2 {)Q} -:~ 38
. 40
§ 42
- 44
"” 48
1 48
B0
SelC TOSTE S e PROIECT HOLE NUMBER
CEPP Final PIR and EIS EAA Reserveir Al cPos-EAARSYA 80
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0311

| Division:

App A Annex G-1-573°

DRILLING LOG Installation: 2 Snests.
1. Project: EAA Reservoir A-1 10. Size and type of bit: 3" bit, Rotary Method o
2. Location: N750237 4, E78B933.7 - NAD 19883 11. Daturn for Elevation Shown: NAVD 1988
a D?igﬁﬂmﬁ*ﬂc}i: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drill: Diedrich D-50
4, Hole No: CPO5-ESARS-CB-0311 13. Total Number of Overburden Samples Taken: N/A
5. Wame of Driller: Erik Bluemke 14. Total Number of Core Boxes: 1
6. Direction of Hole ) 15. Elevation Ground Water: Not measured
B4 Vertical L1 Inclined 16. Date Hole Started  Completed
- 7/22/2005 7/22/2005
7. . :
8 ?‘efcknass of Burden WA 17. Elevation Top of Hole: 9.9 {ft)
. Thickness of cap rock: NiA 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30 ft 19. inspector: N. Holst
g u i 2
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | Sope | &2 REMARKS 2
{ft {1} @ % |Z2 2
g8 08 |
,:: ";; Sandy GRAVEL and Gravelly SAND: 9.9 504" ©
B < tan, gray and light brown, dry, well .
i :‘ . graded, fine to coarse, angular, calcitic 1 SPT: All caleltic -
',j‘.' with angular, fine to coarse limestone _materiai noted below B
B, |  gravel, also cobbles and boulders 84 isatleast partly shell -
. B8 fragments; Road fil 3
. : N Q: s
,‘H 2 SPT; Hard drilling S L
Q’ from21t0 354 503" |
S 503" |
Y 6.4 -
. 8 SPT -
‘Qi‘ 28 | 1 HQ coring; Spoon L
;;"1'4 (ROD bouncing .
e Yo "
A0 0%) _
4.4 55 s*‘ki —
L LIMESTONE: caprock, tan to light
T : brown, fine grained, thinly bedded, R
i ] fossiliferous, vuggy, hard and strong to -
soft, weak and porous N
, S
B SR I
1.4 8.5 1.4 ~
o Sandy GRAVEL: as sbove 18 L
«;‘ 4 Pale white, hard, fine grained, quite -
% porous 07 spr S0/
"
“’f‘? 14 | 2 HO coring; 4" casing -
b {(RQD to 8.5 Hard at 5.7 e
g ¥ 10%) f; last 0.3 f soft -
'3 ~
e
D, | -
Sk et
e B
»%g S
; §‘§ -3.8
» ‘ e Fine Sandy Gravel Cssing set gt 13,8 50/5"
~4.1 4.0 Q!* g for Dore Hun #3 o 4.1 R
Fractured Limestone, tan, brown g SPT L
dolomile limestone to soft tan vugay
-5.1 150 i 3 HO coring; 15t 0.6 10
PROJECT HOLE NUMB RS
{EAA Reservolr A1 CPDE-E g&%és 4s 1

o

o

14



App A Annex G-1 Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0311

i
o

P
o

fd
(=]

]
B

T
L]
kN

B
o

ol
4]

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 9.9 Sheet 2ol
Project: EAA Reservoir A-1 | installation
[ .
| g CoRE | 3 4 2o
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC % = REMARKS Bo
3] i o % | % -
-5 150 =51
27 & Nlimesione -
Light tan, fine sand/gravel with small )
cement shell/sand fragments (RQD 1 foot cored slow, =
0% then faster, sandy N
returns -
-8.6 -
5
8 SPT 5 [
10 ¢
22' Small hard layers 4" -6 -
-138 238 . S ~132.8 -
. 23.5 50/0" Cemented sand/shell, \ -138 B0/ L
AN Casing set to 23.8’ -
Leorats 72 SPT
st (RQD | 4 HQ coring -
IR 18.4%) S
A7 Lo2ro Lo | o
wietet Very hard cemented sand/gravel and -
I:Z:::Z shells. Darker after 26 e i
186
':::::; 50/0" Hard 500"
s 8 SPT e
201 | 300 i
End of Boring at 30
1. Boite are feld visually cassified
i aucoranos with the A8TM
Dasignstion: D 248593
2. 3408 harnroer with 307 drop used
soon {1 3 LD
CEPP Figal'PIR #d EIS PROJECT HOLE MU 201
Fie EAA Reservoir A-1 @%g&@gggm i

App A Annex G-1-574



App A Annex G-1

Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0312

DRILLING LOG | Division: nstaliation: Ssheets.
1. Project: EAA Reservoir A-1 110, Size and type of bit 3" bit, Rotary Method
2. Location: N750228, E785148.2 - NAD 1983 11, Datum for Elevation Shown: NAVD 1888
3. Drilling Agency: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drill: Diedrich D-50
4, Hole No: CPOS-EAARS-CB-0312 13. Total Number of Qverburden Samples Taken: N/A
5. Name of Driller: Erik Bluemke 14. Total Number of Core Boxes: 1
8. Direction of Hole ) 15. Elevation Ground Water: Not measured
B Vertical (1 Inclined 18. Date Hole Starfed  Completed
. - 7/26/2005 7/26/2005
7. Thfcknass of Burden: ?“A 17. Elevation Top of Hole: 12.4 (ff)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 36.5 ft 19. Inspector; N. Holst
2 o 2,
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS  |CORE £ 8 REMARKS =2
® | ® |4 % |52 &
124 0.0
Sandy GRAVEL.: tan to light brown, dry 12.4 1
dense to very dense, well graded, fine =
to coarse, limestone with well graded, 1 SPT; Al calcitic 37 -
angular fine to coarse, calcitic sand, 109 gnstte;éa! ;;sategt bei‘;:.:v:! 25
. is at least partly she -
cobbles and boulders fragments; Road il 5 |
2 SPT, Grades to 18 :
gravelly sand 19 L
8.4 -
22 r
3 SPT; wetat3ft Peat 20 I
at bottorn of SPT 3 4
7.8 4.5 78
LIMESTONE: caprock, tan to light
7 brown, thinly bedded, fine grained, B
i | fossiliferous, vuggy, hard and strong to 38 1 HQ coring; cased to :
T soft, weak and porous (RQD 45 -
i 0%} [
i u
i
i -
i n
ST b
E -
I SN o
E -
g -
47 .
- 39
i 39 so/0" [
s / o
i 8 SPT -
; (ROGD | 2 HQ coring; ran casing
S 0% to85# I
1
I O o
E Fonr
g S
0.9 115 L. 0.9 -
BOR Sandy GRAVEL: as above (0 to 5 ) but )
3 ¥ :
. i ‘g pale brownish grey, wet, poorly graded, ——
:Qi fine to coarse grained, angular soft drilling at 11.5 L
.‘q limestone with fine to coarse, angular -
49,5@ calcitic sand R .
. * ’ A
';g;g L1
*ag;" 'L
’;&S 5 BFT Intermittent hard wfj?imu
, > 4 drifing 0 185 % P
- ther soft diiling 1o S
%‘Sﬁﬁtiﬂuﬁﬁ
CEPP Final PIR aid-EIS PROJECT HOLE NUMGl2014
R EAA Heservoir A Qﬁf‘ﬁéﬁ\&ﬁ%@ﬁ 0312
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0312

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 12.4 %%ﬁ 2o
Project: EAA Reservoir A1 | instaliation
- i 2
ELEV. | DEPTH CLASSIFICATION OF MATERIALS | o |2 REMARKS P
() ) % |3 &
2.8 15.0 -2.6
2351 -
18
18
8.1 1B I -6.1 =
SAND: pale brownish grey, wet, well 5 L
graded, fine to coarse grained, angular, —
calcitic, some silt, trace very fine, & SPT 3 :
subrounded, quartz sand 3 L
20
o5 F 2
11 | 235 [ 111
LIMESTONE: tan to light brownish grey, 113 50/2° |
thinly badded, medium to coarse 3 ) - 04
grained, fossiliferous, vuggy and \}{\_ SPT N
porous, moderately strong to soft, weak 40 3 HQ coring; ran in -
? and friable (RQD casing to 28.5 ft .
i i 0%) n
I S
I -
1 i 28
] PR o
1 -
H -
-+ e
L -
[ I
i N
I U
I 28
; -16.1 -
! 66 | 4 HQ coring ]
{RQD -
14%) e
T L 30
91 | 315 [ .
Solution volds infilied with younger
material Last 4 1 of Run 4 siow didlling. ey
Grades sandy(gquarty) with lavers of 4
coguing in th iast (35) run, R
{oontingsd)
inal PIR and E1S” PROJECT
CEPP Final PIR aAdEIS EAA Reservoir A1
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App A Annex G-1

Geological Investigations North of Redline

Hole No., CPOS-EAARS-CB-0312

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 12.4 Sy
Project. EAA Reservoir A-1 § instaliation
¢ e 2,
ELEV. | DEPTH| H CLASSIFICATION OF MATERIALS ngg“ % g REMARKS % it
® {f) 0 % |E2 &
=210 334 .. -21.0
2T -
o B
O 33 1 5 HQ coring; ran in -
SOOE (RQD casing to 33.5 1t; -
fenater 0%} Caloosahatchee .
oetets Formation or "
OO Pinecrest Sand of ——
Lttt Tamiami Formation B
g T3
-24.1 36.5 Lo
End of Boring at 36.5' -
. NOTES: 38
1. Soils are field visually classified B
in accordance with the ASTM N
Designation: D 2488-83, L
. 2. 140% hammer with 30" drop used n
on 2.0' sphitspoon (1 3/8" 1.D. N
x2'0.0) -
7 40
- 42
" 44
7 46
48
L 50

CEPP Fipal PIR ard EIS =

App A Annex G-1-577
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0313

-
Eo

; PR . sy B £ i g
DRILLING LOG | Diwvision: nstaliation: 2 Shests
1. Project: EAA Heservoir A-1 10. Size and type of bit: 3° bit, Rotary Method
2. Location: N750184.9, E782576 - NAD 1983 11, Daturn for Elevation Shown: NAVD 1968
3. Driling Agency. Nodarse & Associates, Inc. 12, Manufaciurer's Designation for Drill: Diedrich D-50
4. Hole No: CPOS-EAARS-CB-0313 13, Total Mumber of Overburden Samples Taken: N/A
5. Name of Driller: Erik Bluemke 14. Total Mumber of Core Boxes: 1
6. Difectiar} of Hole ) 15, Elevation Ground Water: Not measurad
B4 Vertical [ Inclined 16. Date Hole  Started  Completed
- 72712005 7/27/2005
7. Thick of Burden: N/A
T k“gss - urd ”ku A 17. Elevation Top of Hole: 11.5 (ft)
. 1 Tickness of cap rock. 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30 ft 19. Inspector: N. Holst
] W 3
Z CORE | § @ 2
ELEV. | DEPTH ?3 CLASSIFICATION OF MATERIALS REC % % REMARKS Bo
LY U o % | X2 &
115 00 "
ol Gravelly SAND: tan to light brown, wet, 11.5 w0 F
Ls.J%)  dense, angular, well graded, fine to 2
priil coarse grained, caicitic with limestone 1 11085  SPT: All calcitic 6
"oty gravel, cobbles and bouiders at 1 fi. material noted below o2 |
5-S Circulation tuned black briefly. is at least partly shell "7~ |
RRN fragments; Road fil
,.f.;@ 26 |1 HQ coring; Ranges
Bassts? (RQD from wackestone to
Ll 0%j) grainstone, some e
7RO coquina; 4" casing to
Attt 51 B —
R4S
il R
A=
7.5 4.0 breims
1 LIMESTONE: caprock, tan to light
brown, fine to coarse grained, thinly s}
bedded, fossiliferous, vuggy, strong and ]
I hard to soft, weak, and porous
; 8.5
L 55 50/0"
§ i 24 SPT
i (ROD| 2 HQ coring
% i 0%} 3
i
{ st
i
T JR—
I
2.5 8.0
Silty SAND: greyish white, wet, very
dense, well graded, fine to coarse E—
grained, angular, calcitic
0.5
3
3 SPT v
B0/8"
-2.0 i35 e -2.0
Grades pale brownish grey with less a7
e i 4 SPT, grades pale ’
{trace) silt Eesnia rores it e
) brownish grey with o
SAND: as above but light brownish grey less (trace) sil &»?
{nontinusd) '
= ’3; FOR T S P esos mieviins ARE DRSRETE i ‘;}g{}zégf? é"gt\:}i% g‘tﬁ;;?&é r?;{:\i
CEPP Final PIR ahd EIS | EAA Reservoir A1 cros.eanstly.2014 5
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App A Annex G-1 Geological Investigations North of Redline

Hole No, CPOS-EAARE-CB-0313

P
(]

e
Lo 4]

iy
L]

I
L]

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 11.5 Sheet 2 of
Project: EAA Reservoir A-1 | instaliation
z CORE | 7 H 0
ELEV. | DEPTH % CLASSIFICATION OF MATERIALS REC % = REMARKS Bo
) {ft) o % |22 2
35 501, 35
SO0 with some clay (plaslic fines)
RS 70 n
sl SAND: pale brownish grey, wet, very 9
el dense, well graded, fine to coarse -
ettt grained, mostly angular and calcitic, 5 SPT; Intermittent hard 2% [
:*::;.: trace very fine quartz sand, some silt, drilling to 23.5 1t 8 L
sl some fine gravel -
120 | 238 foln -12.0
Bandy LIMESTONE/Calcareous SAND: 20
e light to medium grey, fine to coarse
! grained, very vuggy, porous, 6 SPT; Caloosahatchee 28 1
1 fossiliferous, thinly to medium bedded, Formation s0/2° L
i i moderately hard and moderately strong 3.5
I -
- T 68 3 HQ coring -
(RQD L
52%3 S o
g o
T i
] _
| PR
I SRS I
; -
I SR
L
-18.5 300
End of Boring at 30
CEPP GO PR dr B EAA Reservoir A1 CPOS-EAANGD %% 13
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0314

| Division: taliation: s
DRILLING LOG Division Instaliation g?;%;@@f
1. Project: EAA Reservoir A-1 10. Size and type of bit: 3" bit, Rotary Method
2. Location: N750202.1, E781140 - NAD 1883 11. Datum for Elevation Shown: NAVD 1988
3. Drilling Agency: Nodarse & Associates, inc. 12, Manufacturer's Designation for Diill: Diedrich D-50
4. Hole No: CPOS-EAARS-CB-0314 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Erik Bluemke 14. Total Number of Core Boxes: 1
8. Direction of Hole i 15. Elevation Ground Water: Not measured
< Vertical (1 Inclined 16. Date Hole  Started  Completed
- - 8/15/2005 8/16/2005
;’ ;hfmess of Burden A 17. Elevation Top of Hole: 10.9 (f)
. Thickness of cap rock: NIA 18. Total Core Recovery for hole: N/A
9. Depth of hole: 35 ft 19. inspector; N. Hoist
S w 3
ELEV. | DEPTH| i CLASSIFICATION OF MATERIALS  |CORE & @ REMARKS s
3 REC (22 oo
) ] | o 2D =
—d o -4 o0
109 [CXVI ,
EOO Gravelly SAND: light brownish gray, well 10.9 a8 P
‘weP  graded, fine to coarse, angular, calcitic
-}:»:-: with limestone gravel, cobble and 1 SPT: All calcitic =
sl boulders material noted below -
Ol 9.4 is at least partly shell -
foretal fragments; Bore hole 18 L
Mf{{:} on boulders, moved 3 =
ft; Fill 5 F 2
:f,%.: 2 SPT -
e 7.9 8
AR 5 T
i ‘ :
e:c;f B 20 L
6.9 40  blerls 3 6.9 SPT
I LIMESTONE: caprock, tan to light 50/1"
brown, fine {0 coarse grained, thinly  —
g | bedded, vuggy and fossiliferous, strong 7% 1 HQ coring "
T and hard to soft, weak and porous {(RQD L
0%) 5.4 -
1 [R——— —
Lost all clroulation at ‘
] 551 o
: —
i R
i PR
i -
] -
4T SR
H -
24 -
H e
5 »
14 95 12 | 2 HQ coring; Installed b
SILT: pale greenish grey, stiff, moist, (Rflﬁ 4" casingto 85 # -
4 non-plastic, trace sand, some gravel 0%) Pt S
25 i
CEPP Einal'PIR‘and ElS =

App A Annex G-1-580

fe



App A Annex G-1

Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0314

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10.9 Jama
Project: EAA Reservoir A-1 Ingtallation
g w B a,
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS C§§§ % % REMARKS % g
() ) 4 % | <2 &
-4 150 -4.1
7 B -
7 B N 1
-7.6 18.5 -7 -
!;: “ Sandy GRAVEL: pale greenish, very 23 L
5 b dense, wet, well graded, fine to coarse, -
: - angutar, shell and limestone, with 5 SPT, Hard driliing 19 3% T
angular caicitic sand and a trace silt 02351 30 L
20
22
126 | 2385 y@®¢ -12.6 -
ravelly SAND: pale brownish grey, 18
very dense, wet, well graded, fine to a4
w: : coarse, angular, calcitic with gravel as g SPT 32 ,.,:
above w |
41 | 250 [0 -14.1 501" |-
E 25010 31.5 #, LIMESTONE: light -
brownish grey to medium grey, coarse i
H ! grained, medium bedded, vuggy, 60 | 3 HQ coring; -
porous, fossiliferous, moderately hard (RQD UCS=2979psi; 26
E and moderately strong to soft, weak and 48%) g‘g‘?“wd ?afmg o
- friable, calcarenite grainstone, frace te%;};ggfm 26.1 ft, -
T quartz sand 26.1 10 27 ftand 27 to
27.8# IP
] 8
} - e
- 1 U .
| SN
1
™ -18.1
. 30
e 5
96 4 HQ coring; - -
i (RQD UCS=48180st; Core
-20.6 315 e B4%; S208 fortesting30.8 o I
; 315 o 35,08, Sandy LIMESTONE: 098, 3‘24 o 3280, 2
light brownish to medium grey, fins fo 328t0 3411 e
coarse grained thinly to medium §§ ?m@é casing to :
I headed, fossiliferous, vuggy to porous, Calonsahaiches =
moderately strong and moderately hard Formation or B
oft and wes! rogity in Pinecrest Sand of
) {wontinusdy
O PROJECT HOLE NUMER”
CEPP KA PIR G ErS EAA Reservoir A1 CPo5 EAARANROM,
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOB-EAARS-CHB-0314

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10.9 Shee 3 of
Project: EAA Reservoir A-1 | instaliation
% CORE o ;‘ﬁ 2,
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC % % REMARKS % ’§
(i) {f) il o 1 Z2D |
ok ] iz m
225 334 -22.5
! g intergranular and moldic
I U
T Tamiami Formation at - 34
I 3154 ————
-24.1 35.0 |1 -
7 End of Boring at 35' 36
NOTES: »
1. Bolis are field visually classified -
-t in accordance with the ASTM —
Designation: D 2488-93, =
2. 140# hammer with 30" drop used :
on 2.0 splitspoon (1 38" 1D, -
g x2" 0D — 38
N 40
" 42
E 44
7 a8
b a8
B0
CEPPEIRaIPIR @Rd EIS* PROJECT HOLE MG
A EAA Reservoir A-1 o pandu 2014,
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0315

DRILLING LOG } Division: instaliation: Sheet 1o
1. Project: EAA Reservoir A-1 |10, Bize and type of bit: 3" bit, Rotary Method
2. Location: N750188.2, E779486.1 - NAD 1983 11. Datum for Elevation Shown: NAVD 1988
3, {}ﬂ%ggng Ageggy: Modarse & A$$0€§iat@3, ine. 12, Manufacturer's E}esigﬂaﬁan for Drill: CME-58
4. Hole No: CPOS-EAARS-CB-0315 13, Total Number of Overburden Samples Taken: N/A
&. Name of Driller: Robert DeAngelis 14. Total Number of Core Boxes: 1
8. Direction of Hole ) 15. Elevation Ground Water: Not measured
B4 Vertical [T Inclined 16. Date Hole Started  Completed
- Y B/23/2005 8/23/2005
7. Thickness of Burden: NA 17. Elevation Top of Hole: 11.6 (ft)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 35.5 ft 19, Inspector: B. Levesque
w & %
CORE | g o =in
ELEV. | DEPTH CLASSIFICATION OF MATERIALS REC |3 REMARKS Ao
() () o | <2 =
h | BZ @
118 00
GRAVEL: light brown, dense, fine to 118 23
coarse grained, dry, andgular to »
subangular, little fine to coarse sand, 1 spT 48 -
subangular, calcitic, little siit 16
10.1 -~
8 L
2 SPT 8 T
8.8 27 -
PEAT: black, soft, moist, medium dense 86 5 r
8.1 35 2 ¢
GRAVEL: brown to black, moist, fine to 3 SPT 503" L
coarse grained, subangular, little fine to -
coarse sand, subangular, calcitic, little w‘"
to some silt, trace organic "
86 50 8.6
LIMESTONE: fine grained, hard, slightly
vugay, strong, fossififercus, brown to i
grey, thin bedded 1 HO coring SR
LIMESTONE: brown to grey brown, fine L
o coarse grained, weak to moderately N
strong, thinly bedded, vuagy -
1.6 10.0 1.6 "
SAND: grey to white, fine to coarse 25 b
grain, calcitic, some fine gravel, little siit, s
moist, moderately dense 4 sPT s
B
-2.4
same as above .
5 SPT g
{Continued)
£ hI0T PR LEAE vt vavnons ARE CSem SR ?:’i%i}jﬁf“?? %"Egég %’éi} 1 i
CEPP Fiial PIR &rid EIS EAA Reservoir A-1 Coos by 2014,
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0315
DRILLING LOG  (Cont.Sheet) g Elevation Top of Hole: 11.6 Bheet 2 of

2 Shests
Project: EAA Reservoir A1 | Installation

REMARKS

0.5

) ) REC

%

-3.4 180 =34

& o CORE
ELEV. | DEPTH| H CLASSIFICATION OF MATERIALS

Y]

sk

SAMPLE
NUMBER
BLOWS/

o

6.4

b
oy

‘lgilgll‘liilil!

-7.4 Approx strata change
SAND: white, fine to medium grain, ati8f a

s
o

caleitic, loose, little to some siit
8 SPT 3

-12.4

ill"lgl?‘?f

n
<

lg%!'i!}l!'ll

3
s

same as above, trace quartz sand (fine

. 1 17
-12.9 245 _sand) S 129 i

RN N N R EREEE XX EREE RN

spoon refusal below this depth - maybe SPT 50
o cemented sand and limestone N
kL Change at 245 ft -
154 | 270 ro r
: n
! -
L -
- 3 [ U

1 -17.4

no recovery in spoon
479 | 295 vinse

25/0"

8 SPT

{partinustl) ) ; )
CEPP FifiaPPIR aHid EIS PROECT ) HOLE ?}s%%ﬁ% %0 4
EAS Reservolr At CPOB-EAARLCB-U31E
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0315

DRILLING LOG (Cont.Sheet) | Elevation Top of Hole: 11.6 ?*;ef;;;f
Project: EAA Reservoir A-1 | Installation
4 pu g1t @
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | “qees | £ 2 REMARKS sk
{it) {ft) o % | X2 2
218 334 =218
224 | 340 foend oo 224 -
e GRAVEL: white to grey, angular, little Ty k
Y ‘. fine to coarse sand, trace silt -
‘e 9 SPT 50
239 | 355 | -
End of Boring at 35.5 o
NOTES: -
1. Bolis are field visuslly classified N
in acoordance with the ASTM L
Designation: D 248883 »
7 2. 140# hammer with 30" drop used a8
o 2.0 splitspoon {1 38710,
X2 0.0} -
7 40
“ 42
7 44
46
) 48
ERG DT 150 Qs Somong a8 880 8T BROIECT HOLE NUMBER
CEPP Fifidl PIR'SHdErS EAA Reservoir A-1 S?%&-&%ﬁiﬁi&&cﬁggg’é 5
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App A Annex G-1 Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-03186

App A Annex G-1-586

| Division: (N Sheet 4 of
DRILLING LOG | Division: Instaliation 3 Sheets.
1. Project: EAA Reservoir A-1 10, Size and type of bit 3" bit, Rotary Method
2. Location: N7501727, E7776861 - NAD 1883 11, Datum for Elevation Shown: NAVD 1988
3. Drifling Agency: Nodarse & Associates, Inc. 12, Manufacturer's Designation for Drill: CME-55
4. Hole No: CPUO5-EAARS-CB-0316 13, Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Robert Defngalis 14. Total Number of Core Boxes: 1
8. Oirection of Hole i 15, Elevation Ground Water: Not measured
B Vertical L1 Inclined 16. Date Hole  Started  Completed
- - 8/23/2005 8/23/2005
/. Thickness of Burden: A 17. Elevation Top of Hole: 10.6 (f)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 355 ft 19. Inspector: B. Levesque
[ W oy
= o W (2208
ELEV. | DEPTH| CLASSIFICATION OF MATERIALS | Sore | E 2 REMARKS 3
{ft) () ] o |22 @
- e LenZ o0
108 0.0
GRAVEL: light brown, medium dense, 106 21 F
well graded, fine to coarse grained, sub 2
angular, some to fittle sand, little silt 1 SPT [l
9.1 13 T
GRAVEL: grey brown black, fine to 1 L
coarse grain, little fine sand, organic —
(peat), little silt 2 SPT 4 ¢
76 4t
, s |
3 SPT 7
8.1 45 503" I
LIMESTONE: grey fo brown . '
38 1 HQ coring; Casing ) -
(RGD downto 51t
30%) -
08 100 06
] BAND: white, fine to medium grained, 5
5 calcitic, subrounded to sub angular, s I
‘1 some to little silt, moderately dense, wet 4 SPT A
: 4
2 3.4
. SAND: white, fine to medium grained, o
el caloitio, subrounded, some sl s
I fossilliferous (shell), irace gravel S 2
CEPP Eindl-PIR Gnd EIS: == PROJECT

L]



App A Annex G-1 Geological Investigations North of Redline

Hole No. CPOS-EAARS-CRB-0318

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10.6 Sz
Project: EAA Reservolr A1 | installation
i .
2 CORE | 5 9 ; 2o
ELEV. S&ETN % CLASSIFICATION OF MATERIALS REC % = REMARKS Boc
(i) ) a % |Z2 2
44 B0, 44
e 4 T
R T 16
Tl SAND: white, weskly cemented, fine to - 18
csinil medium grained, subrounded to i
[elelell subangular, little to some silt, some fine 84
eeler grained gravel, angular to subangular 5 F
250505 6 SPT; Drove casingto 'S [
RN 204 50 |+ 20
-8.9 205 Levemet -85 -
! § LIMESTONE: grey to white, medium to -
-7 coarse grained, cemented sand, thinly R T
] ! bedded, vuggy, fossiliferous, weak, 56 2 HQ coring :
T - porous, friable (RQD -
{ 28%; -
1 22
i -
] PR
i
1 B
} i
I LIMESTONE: white, fine to medium TE
- graded cemented sand, thin bedded, e
| i vugay, fossiliferous mmw
I -14.4
: i LIMESTONE: white, fine grained, thinly N
1 to medium bedded, vuggy, fossiliferous, e
a : hard, strong 76 | 3 HQ coring S
r (RQD 26
I 49%}) —r
i =
z -
-+ i
i .
L To—t.
+ T 28
i S
i -
- E b ——n.
i "
-19.4 r
| Similar to above 30
e 85 | 4 HQ coring -
; (RQD "
% 15%) e
1
; T3z
i I
{nontined)
P—— BROJECT HOLE NUMERR
CEPP ENGIPIR Gd'E13 EAA Reservoir A-1 G?ﬁ%»ﬁ?xﬁ;?%%»éé‘%%
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App A Annex G-1 Geological Investigations North of Redline

Hole No, CPO5-EAARS-CB-0316

®

DRILLING LOG  (Cont.Bheet) t Elevation Top of Hole: 10.6 St
Project: EAA Reservoir A-1 | Instatlation
2 w 3
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | ot | 22 REMARKS g2
) ) o % |22 2
-22.8 134 ~22.8
!
S ST
I
; e
é :
T
. E JROSR———
249 | 355
End of Boring at 35.5
7 NOTES:

1. Scils are fisld visually classified
irt sccordance with the ASTM
Designation: O 2488-83,

2. 1408 hammer with 30" drop used
on 2.0 splitspoon (1 38" LD
® 200}

&

¥€lV¥Ill!lt'l'i1f%F'

F
84

i

S

21!%5!!?{91452{

I

Lo
&

PROECT
EAL Reservolr A-1

CEPP Einal PIR and EIS~
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0317

installgtion:

DRILLING LOG | Division: Sheet 1 of
1. Project: EAA Reservoir A1 10, Size and type of bitt 3" bit, Rotary Method
2. Location: N750154.8, E775119.2 - NAD 1983 11, Datum for Elevation Shown: NAVD 1888
3, Drilling Agency: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drill: CME-85
4. Hole No: CPOS-EAARS-CB-0317 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Robert DeAngelis 14. Total Number of Core Boxes: 1
6. Direction of Hole ) 15. Elevation Ground Water: Not measured
B Vertical T Inclined 16. Date Hole Started  Completed
- - 8/22/2005 8/22/2005
£ ihf“"“ess °§ Burden. {m 17. Elevation Top of Hole: 12.1 ()
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 35.5 ft 19, inspector: B. Levesque
[ wE =
=z ot L [2 08
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS  |CSRE | 22 REMARKS sk
{ft) 3] i % |2 -
121 0.0
e GRAVEL. light brown, medium dense, i2.14 13
; “ well graded, fine to coarse grained, sub -
f"‘ angular, little to some fine sand, little silt 1 SPT; slight organic ?5 -
B ‘. {Fily odour 10 F
e B -
e 10.1 -
+@°] GRAVEL: light brown to black-grey, 4 F
‘.' medium dense, fine to coarse grained, -
.8 subanguiar, little fine to coarse sand, 2 SPT 0 -
T trace organic (peat) - 14 F
. ® - GRAVEL: tan, dense, fine to medium 8 L
5 " grained, shelis L
e 3 SPT 7 T
- - 50 L
"ﬂ& L 3 -
66 55 »® 66
LIMESTONE: pink-brown, -
g coarse-grained, thinnly bedded, vuggy, B
| soft, weak, friable 0 o4 HQ coring A
(RQD »
i 8%) 5.1 -
T i LIMESTONE: fine to coarse cemented "
H sand, thinly bedded, soft, weak, friable e 3
1 60 | 2 HQ coring -
I {(RQD T
i 50%} -
i -
i -
I e
i
I R
I »
i oo
I
] »
¥ RN
T -
: LIMESTONE: white, fine grained, thinly .
- bedded, fossiiiferocuss R
0.1 12.0 0.1
SAND: white, medium dense,
subrounded, moist, calcilic, fine to P
madium, some to little silt o
=31.9
4 SPT. ML inomganic
foortinuendy
CEPP Fipal PIR arnd’EIS"* PROJECT

EAA Heservoir A

ﬁﬁ?&ﬁ%@?@%gf 7
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0317

16

18

i
“

iy
iy

b
ES

26

28

30

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 12.1 S onests.
Project: EAA Reservoir A-1 Instaliation
g o
2 CORE | 5 4 o
ELEV, | DEPTH {%‘ CLASSIFICATION OF MATERIALS REC % = REMARKS Bo
) {f) ] o <D =
o wh 1Bz @
23 150 23
RS 5 [
e silts and very fine -
eTalet sand; Moisture=23% L
59 | w0 P oo 59 -
% 8 GRAVEL: fight grey, dense, lightly N
’ A weathered, subangular, little fine to et
r’. medium sand, little silt B9 Spoon alternating -
-8 hard/soft cn b
L »
= B L
e 5 SPT 3
;‘; 2
. ® -
- .' [T .
’o L 3 B
e =k
e x" R
«‘o & =
.® __F
& “' -
109 | 230 @9 -10.9
»3:’:;; SAND: brown to grey, medium dense, N
Z:::::Ig moist, subrounded, porous, bedded, fine SRR
el lomedium -11.9  Possible strata —
Tenetet change at 23 ft 4
”124 24}5 T L »132 S Wmi_‘w_j"
o GRAVEL: white, very dense, ) r
8 . Ue very cense. N SPT 3 +
B > subangular, little to some silt, little fine
e ! . 20 T
. ® to medium sand, quartz bearing Possible strata -
L
y’;‘,‘ 139 change at 24.6 ft L
. @ -
e ‘0 ——
Te B 26 ft drilling becomes -
o less difficult N
T —F
{r & -
s B
% N
A 2
Y -16.9 -
. 50/5" F
’v & et
): 7 sPT o
& L]
w‘ L 3 R o
& -
3, 1
’a B
- ] PR
-18.9 320 <@, -18.9
AN BANRD: white, loose, wel, subrounded, N
Z:i::: auartz bearing, fine to medium, with siit ey
‘:::::: Fogsible strata e
BN change at 32 :
{cortinuad)
et L T ———————— PROECT HOLE NURgEES
CEPP RRBTHIR Ui E1S EAA Reservoir A-1 Cobs eandify2014,
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0317

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 12.1 Sheet 3 of
Project; EAA Reservoir A-1 instaliation
[vd o
2 CORE | 7 & N
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC % = REMARKS &o
) {f) @ % | X2 e
B B N 213
2R 219 -
RN s
RN 8 SPT,SP-SM;poorly _ 4
RN graded sand with silt; 2 F
-23.4 355 el Moisture=25% -
h 36
End of Boring at 35.5' -
7 NOTES: -
1. Boils are fisld visually classified N
in accordance with the ABTM -
Designation: D 2488-83. N
2. 140# hammer with 30" drop used a8
on 2.0 splitspoon {1 318" LD, N
%2°0.0) -
7 4D
42
) a4
7 48
4B
.. 50
CEPPEinalIPIRGhI-EIS PROJECT HOLE NUMRIRG 2014
Ll EAA Reservoir A-l cros-easra LK
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CE-0318

App A Annex G-1-592

ivision: i lation: st
DRILLING LOG | Division: netaliation 2 Srmts
1. Prolect: EAA Reservoir A-1 10, Size and type of bil: 3" bit, Rotary Method
2. Location: N750133.1, E771124.2 - NAD 1983 11, Datum for Elevation Shown; NAYVD 1988
3. Drilling Agency: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drill CME-55
4. Hole No: CPO5-EAARS-CB-(0318 13. Total Number of Overburden Samples Taken: N/A
5. Name of Driller: Robert DeAngelis 14. Total Number of Core Boxes: 1
&. Direction of Hole ) 15, Elevation Ground Water: Not measured
<] Vertical [ Inclined 16. Date Hole ~ Starfled  Completed
. - B/18/2005 8/18/2005
7. Thickness of Burden: N/A 17. Elevation Top of Hole: 10.6 (f)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30 # 19. inspector: P. Petrey
o] W =
z 3 L [
ELEV, | DEPTH ‘(‘é CLASSIFICATION OF MATERIALS ngg % % REMARKS %2
{ft) ] & % [£2 2
0.6 0.0
Road fili material (broke Limestone)} 10.6 26 -
i 1 SPT 8
18
8.6 20 86 "
22 Peat (muck layer) 3 F
VAR -
L 2 SPT 2 r
S 3
S i }i i
4 o 686 -
6.1 45 Vi B 12 N
Dark grey with Limestone fragments N 506" L
3 and some Clay (Marl) 3 158 SPT
]
51 1 HQ coring I
{RQD n
1 32% B
I N
47 O
| _
1 e
i -
-+ S
: N
i T Hard Limesione ‘ -
i S ——————
1 L
L PO
06 100 | 06 -
,:{:; Light grey, coarse sand with cemented 9
t+eil sand and shell fragments B
RN 4 SPT waw~
o 29
B4 140 el e - a4 -
Grey, fine sand and silt 5
5 SPT 7
ERG B TR A 19ere Bnions a5 shsmsTE PROJECT HOLE NUMBER
CEPP Final PIR ahd EIS EAA Reservoir A-1 Cros Eandly 2014,
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0318

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10.6 2 Snests.
Project: EAA Reservoir A-1 ! installation

2 uf £ B
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | St | £ 2 REMARKS 5
L DL % |52 &

-4.4 50

19.0

Grey fine sand with large shell
fragments

-84

Y

16

}

iil‘!l!("tl

|

it
Lo

ff‘%!z%l'li

-8.7

SPT

50/4"

L

NS

100
(RQD
64%)

HQ coring;
UCS=080psi

20

Tifi'l!!l!’lf

22

4. Boils are figl

.
~13.4 AL et
: ) . S I
Lol Grey fine sand and shells, darker grey 24
SN ot
..kvd' -
DO -14.4 -
-
KR -
et 100 | 3 HQ coring; .
el (RQD UCS=3095psi 26
DO 89%) "
K -
e -
.
Teetelel
SN N
28
’,"0‘0 ‘"
RN e
v"»‘é'l‘
R L
el C
-19.4 30.0 o
30
End of Boring at 30 :
NOTES: =

CEPP Fitial PIR &id €IS~
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS5-EAARS-CB-0319

| Division:

DRILLING LOG

instaliation: Shest 1 of

3 Bheets

1. Project: EAA Reservolr A1

10. Size and type of bit 37 bit, Rotary Method

2. Location: N750098.3, E767140.5 - NAD 1883

11, Datum for Elevation Shown: NAVD 1988

3. Drifling Agency. Nodarse & Associates, Inc,

12. Manufacturer's Designation for Drill: CME-85

4. Hole No: CPOS-EAARS-CB-0318

13, Totai Number of Overburden Samples Taken: NA

5. Name of Driller: Robert DeAngelis

14. Total Number of Core Boxes: 1

&. Direction of Hole

B8 Vertical (77 inclined

15. Elevation Ground Water: Not measured

7. Thickness of Burden: N/A

16. Date Hole Started Completed
8/18/2005 8/18/2005

8. Thickness of cap rock: N/A

17. Elevation Top of Hole: 10.1 (ft)

9. Depth of hole: 30.5 ft

18. Total Core Recovery for hole: N/A

19. Inspector: P. Petrey

CEPP Final Pi

2 . 2,
ELEV. | DEPTH| CLASSIFICATION OF MATERIALS | GoRE eg REMARKS 22
{ft) ) i % |22 P
101 an
Road fill material 10.1 10
i 1 SPT 2
$
i 8.1 -
25
7.1 3.0 2 SPT 5 b
[ Hard LIMESTONE - some soft o b
66 50/2"
T limestone lavers :
I -
4T ; P
1 45 1 HQ coring .
] {RQD -
I 22%) S
T -
. S
T L
I i S
1 ——l
1 -
1 T
: 1.6 -
- —
48 | 2 HQ coring N
(RQD -
- 0% SO
i PR G
. L
-1.8 12.0 i .
sl Grey soft SAND / shell with shell
Leielsll fragments, sil e
oo 3.4 -
3 SPT A
{oontinued)
ﬁ fa:?ﬁﬁd s«grsus EOETIONS RRE DREILETE ?%g}&jg{;‘;? .

App A Annex G-1-594
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App A Annex G-1

Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0319

DRILLING LOG

{Cont.Bheet) | Elevation Top of Hole: 10.1

Sheet 2 of
3 Bheets

Project: EAA Reservoir A-1

i instaliation

ELEV.
()

DEPTH %
® |2
el

CLASSIFICATION OF MATERIALS

CORE
REC
%

SAMPLE
NUMBER

REMARKS

BLOWS/
0.5

49

150

4.9

6.9

17.0

-11.4

215

-20.4

# 4 e @ ¥ & & 3
RN .

B e ¥ B B w & B v B W B B AR AR F EE R G R E R DS E R WA
B e w w g % E @ B B B BB W b v B K R E R G E G BB G X EH BB

305

Hard - no recovery

Dark gray SAND with large black shell
fragments

Grey fine SAND - cemented with shell
fragments

T

i
o

i
o

1#'!l!li'flil

~13.8

SPT

50/1"

20

!3%!‘3%;1!"!!

B

ii%'ifgli'

-18.89

sSPT

i*f'!?{l!'il;

24

1 M

[
o

|

ey
e

3¥‘i5£¥1'

sPT

30

End of Boring at 305

2. 14U rmmer

1. Soils are feid visually o
in aroeroan f1 it
Degigration: [ 24885

La¥
B3

CEPP Final PIR and EIS™ ==
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5-EAARS-CB-0319

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 10.1 Sheet 2 of
Project: EAA Reservoir A-1 | Installation
g Wi B
ELEV. | DEPTH| i CLASSIFICATION OF MATERIALS  |COREIE @ REMARKS o
N 4] REC =2 &
() {ft) ] a5 =
=t % Bz o
23354 553
i T34
- x2°0.0) .
B 36
38
) 40
l a2
) 44
a5
7 48
i a0
BRI BCUEER TRUE niioniin STRIONS ARE OBRSDLETE ) PROJECT HOLE NUMBER,
CEPP Final PIR and EIS | EAA Reservoir A-1 cposeanduly-2014 o
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App A Annex G-1

Geological Investigations North of Redline

Hole Mo, CPOS-EAARS-CB-0320

App A Annex G-1-59

: ivision: H Hation: Sheet 1 of
DRILLING LOG | Division: nstaliation 3 Smeets
1. Project EAA Reservolr A-1 10. Bize and type of bit: 3" bit, Rotary Method
2. Location: N750089, E7684793 - NAD 1983 11, Datum for Elevation Shown: NAVD 1988
3. Drilling Agency: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drill. CME-85
4. Hole No: CPOS-EAARS-CB-0320 13. Total Mumber of Overburden Samples Taken: N/A
5. Name of Driller: Robert DeAngetlis 14. Total Number of Core Boxes: 1
6. Direction of Hole ) 15. Elevation Ground Water: Not measured
4 Vertical [ Inclined 16. Date Hole Started  Completed
: - 8/17/2005 8/17/2005
7. Thfckness of Burden: WA 17. Elevation Top of Hole: 11.8 (f)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 30 ft 19. Inspector: P. Petrey
S W 3
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | Qe | £ 2 REMARKS 3
@ | @ | % |23 =
118 0.0
Road fill material 11.8 19 F g
i 1 SPT 2
10.3 1.5 8
vl 2 soft road fill, Peat (muck layer) o8 -
iy by *
2
ot 2 SPT 10+
sl 2 k
Lodk -
B E\L/EN 78
Y 3
e \1 1 .
6.8 50 M 3 |88  SPT 50/4" -
I LIMESTONE - caprock N
I i
* 45 1 HQ coring -
{(ROD 6
17%:) I
T R
! -
I ——
I , -
T8
I S
] L
: "
1 r—t
in! 1.8 -
i 10
1 U o
2 HG coring r
41 T2
i { PR
2.2 4.0 e 2.2 ;
et Bof grey imestone and shell fragmenis 4 14
some fine sand P
4 132 SPT 4
{oontinusd:
ST SO RS A oo PROJECT HOLE NUMBRS
CEPPEIRAPPIRGNAEIS EAA Reservoir A1 Q%é»iﬁ%&f&égé%ﬁ




App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0320

DRILLING LOG

{Cont.Sheet)

Elevation Top of Hole: 11.8

Sheat 2 of
3 Sheets

Project: EAA Reservoir A-1

| instaliation

MO

ELEV.
{f)

DEPTH
#

LEGE

CLASSIFICATION OF MATERIALS

CORE
REC
%

SAMPLE
NUMBER)

0.5

REMARKS

BLOWS/

-3.2 180

200 [T

90
(RQD
38%)

3

50/1"

HQ coring;
UCS=1481psi

m
o]

wd of Boring at 30.8

[+
o

CEPP Final PIR'andEIS ™

PROJECT

EAA Raservolr Al

HOLE ?‘%%ﬁ%?p 4
CPOB-EAANGS W%uﬁéi}

App A Annex G-1-598
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App A Annex G-1

Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0320

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 11.8 Stheets
Project: EAA Reservoir A1 | Installation

g wiE P

cod .

ELEV. | DEPTH| W CLASSIFICATION OF MATERIALS CORE |5 o REMARKS 2o

= % |52 2

ITE REW FiE
- x2" 00 :-
3?;’? PR 4 BIE popusuetk SSSTHNE ARE ERE0IETE PROIEST HOLE W AR
CEPP Final PIR and ET EAA Reservoir A-1 CPos EAROLE 0

App A Annex G-1-599
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App A Annex G-1 Geological Investigations North of Redline

APPENDIX 2

SUPPLEMENTAL BORINGS AND
PIEZOMETER INSTALLATION
LOGS: 321-340

CEPP Final PIR and EIS July 2014
App A Annex G-1-600



App A Annex G-1

Geological Investigations North of Redline

Hole No. CPO5S-EAARS-CB-0321

o

o

—y
<

14

DRILLING LOG | Division: instaliation: ?E%&; ; :af
1. Project; EAA Reservoir A-1 10. Size and type of bit: 3" bit, Rotary Mathod
2. Logation: N750076.8, E7683011.9 - NAD 1883 11, Datum for Elevation Shown: NAVD 1988
3. Drilling Agency: Nodarse & Associates, Inc. 12. Manufacturer's Designation for Drili. CME-55
4. Hole No: CPOS-EAARS-CB-0321 13, Total Number of Overburden Samples Taken: WA
5. Name of Driller: Robert DeAngslis 14. Total Number of Core Boxes: 1
8. Direction of Hole 15. Elevation Ground Water: Not measured
B Vertical 71 Inclined 18. Date Hole Started  Completed
- - 8/16/2005 8/16/2005
7. Thickness of Burden. /A 17. Elevation Top of Hole: 11.4 (f)
8. Thicknesa of cap rock: NIA 18. Total Core Recovery for hole: N/A
9. Depth of hole: 35.5 ft 19. Inspector: P. Petrey
[m] w ~
b4 o g 11 0.
ELEV. | DEPTH| & CLASSIFICATION OF MATERIALS | s | £ 2 REMARKS zo
{ft) () [ o7, < 2 )
ek Fi wnZz feal
14 il
Road fill material 11.4 8 F 0
i 1 SPT S I
g -~
A 9.4 -
502"
- 2 SPT T
. 7.4 -
34 4
3 spT i 501" -
59 55 59 -
, LIMESTONE: caprock
s i e el
8 1 HQ coring =
(RQD ——L
I 8%) -
I _
| .
i —
= -
i
- S
i
1 et
I C
i T
i "
i 0.9 -
nd 1 [PUTETS— —
0.1 b
-2.6
Grey cement SAND with shells 4
4 SPT 48
. {ooming ety
FERIE PR IR | apes DTG ARE GRECLETE 1 PROJECT HOLE ML ol
CEPP Fiial PIR dnd E1S | EAA Reservoir A-1 s:;?%w@;xﬁ%g@é%m
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Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0321

(Cont.Sheet) | Elevation Top of Hole: 11.4

CLASSIFICATION OF MATERIALS

Grey cemenied SAND, fragmenis of

shells and rock (chert)

Grey SAND/shell, some shell

fragments, some cemented sands

o o
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App A Annex G-1-602

DRILLING LOG
Project: EAA Reservolr A1

’ A OO O N O O R R R R e N I I IR I I L T L R P L TN
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App A Annex G-1 Geological Investigations North of Redline

Hole No, CPOS-EAARS-CB-0321

4z

45

DRILLING LOG  (Cont.Sheet) | Elevation Top of Hole: 11.4 Showt 3 of
Project EAA Reservoir A-1 i Instaliation
= Wi =
z CORE | 7' 2
ELEV. | DEPTH % CLASSIFICATION OF MATERIALS REC % g REMARKS %:g
ek ° L 0
-22.0 334 1 -22.0
Lo 226 -
S0 Grey fine SAND with cemented sands 3 =
S 8 SPT 3 b
241 | 355 [ 4 r
End of Boring at 35.5' -
NOTES:
1. Boils are field visuaily ciassified
i gocorcance with the ASTM
Designation;  2488-83,
E 2. 140# hammer with 30" drop used
on 2.0 splitspoon (1 3/8" LD,
X200}
CEPP.Final PIR and €IS~ | PROJECT HOLE HUMHuly 2014
LEAA Reservoir A1 CPOS-EAARS-CB-0321
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App A Annex G-1

Geological Investigations North of Redline

Hole No. CPOS-EAARS-CB-0322

instaliation:

App A Annex G-1-604

DRILLING LOG | Division: S Sneets.
1. Project: EAA Reservoir A-1 10, Size and iype of bit 3" bit, Rotary Method
2. Location: N750085.2, E781081.7 - NAD 1883 11, Datum for Elevation Shown: NAVD 1988
3. Drilling Agency: Nodarse & Associates, inc. 12. Manufacturer's Designation for Drill CME-55
4. Hole No: CPOS-EAARS-CB-0322 13. Total Number of Overburden Samples Taken: N/A
5. Mame of Driller: Robert DeAngeslis 14. Total Number of Core Boxes: 1
§. Direction of Hole 15. Elevation Ground Water: Not measured
B4 Vertical 7 Inclined 16. Date Hole Stated  Completed
p 8/15/2005 8/15/2005
7.7Th : "
il fckness of Burden f»iiA 17. Elevation Top of Hole: 12.9 (/)
8. Thickness of cap rock: N/A 18. Total Core Recovery for hole: N/A
9. Depth of hole: 35.5 ft 19. Inspector: E. Requejo
(=] [i4 —
z Core |5 4 e
ELEV. | DEPTH g CLASSIFICATION OF MATERIALS REC %- = REMARKS 3o
® | @ g % |22 2
128 a0
et SAND: top fill, medium to fine grained, 128 21 F
L=+l sand, dark gray color, with traces of -
il limestone 1 SPT 8+
0 7
Lo 10.9 -
ARNN 30 [
o 2 SPT 9+
s 15
89 40 Lo 8.9
w S Muck: dark black color, very fight, 5 F
ol organic e
FEAAES 3 SPT, Less compacted mwfw.:m
Sl 10
69 | 60 69 '
L.t SAND: light brown, slightly silty, fine &
wieil grained, with some limestone fragments -
[-nel and traces of shell calcitic 4 SPT; water table 5 ©
E.;Z’:i; encountered at 