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DOD SERVICE: USACE VALUE ENGINEERING OFFICER: Jimmy Matthews, PE, CVS 
CONTROL NO: CESAJ-VE-2013-001C 

VALUE ENGINEERING STUDY INFORMATION 

VALUE ENGINEERING FIRM: U. S. Army Corps of Engineers 
Jacksonville District 
701 San Marco Blvd 
Jacksonville, FL 32232-0019 
(904) 232-1903 

VALUE ENGINEERING WORKSHOP CONDUCTED: 4-8 February 2013 

VALUE ENGINEERING STUDY TEAM LEADERS: Frank Vicidomina, PE, CVS and Jimmy Matthews, PE, CVS 

VALUE ENGINEERING STUDY TEAM MEMBERS: Team member names and contact information are 
listed in Appendix B. 

POINTS OF CONTACT 

Kim Vitek, Project Manager, CESAJ-PM-EO, (904) 232-2583 

Murika Davis, Engineering Technical Lead, CESAJ-PD-C, (904) 232-1604 

Jimmy Matthews, PE, CVS, Value Engineering Officer, CESAJ-EN-Q, (904) 232-2087 

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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SPATIAL PERSPECTIVE 
REDLINE 

• Flows from EAA into WCA 3A (L-4, L-5 and L-6 
levees and canals) 

> EAAStorageandTreatment 

> Northern WCA3A Hydropattern Restoration 

> L-28 Triangle Rehydration/connectivity 

GREENLINE / BLUELINE 

• Flows through WCA3A and WCA 38 
(L-67 A and C levees and associated canals) 

• Flows from WCA 3A/3B into Everglades 
National Park (TamiamiTrail roadway and L-29) 

> WCA3A/3Band ENP Conveyance 

YELLOWLINE 

• Flows from WCA 3A/3B and ENP to the lower 
east coast (east coast protective levee 
system, the L-30and L-31 N) 

> Seepage Management Options 

App A Annex B-1 Value Engineering Report

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. 
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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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NORTH OF REDLINE
 

TENTATIVELY SELECTED PLAN 

 Construct A-2 FEB and integrate with A-1 FEB operations 
 Lake Okeechobee operation refinements within LORS 

DISTRIBUTION/CONVEYANCE 

SEEPAGE MANAGEMENT 

STORAGE AND TREATMENT 

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) 

 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 

FEB Pump 

Gated Structure 

Note: System wide operational changes and adaptive management considerations will be 
include in project 

Levee RemovalBackfill 

STA 

Seepage Barrier LeveeDivide 

 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) 

WCA 
1 

I-75 

S-333 

L-30 

L-33 

C-2 

L-
28

 

S-356 

G-211 

-
-

Tamiami Trail 

L-67 Ext 

S-335 

S-334 

EVERGLADES 
AGRICULTURAL 

AREA 

WATER 
CONSERVATION 

AREAS 

EVERGLADES 
NATIONAL 

PARK 

WCA 
3B 

L-29 

WCA 
3A 

S-8 

A-2 
A-1 

L-5 

L-28 
Triangle 

NOT TO SCALE 

L-4 

Old Tamiami Trail Removal 

WCA 
2 
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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 A1 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. 

CONTROL STRUCTURE 

PUMP STATION 

DIVIDE STRUCTURE (NEW) 

SPREADER CANAL 

STA 3/4 Supply Canal 

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

CONVEYANCE (NEW) 

G 372 

DIVIDE STRUCTURE (EXISTING) 

G-373 

CONVEYANCE (EXISTING) 

DS-1 

DS-7 

DS-6DS-5 

DS-8 

CS-1 

DS-9 

DS-10 

G 435 

G 434 

STA 3/4 

Comp B 

Comp B 

STA 2 

L-21 (Bolles Canal) 
Existing Capacity 350 CFS 

G 370 

DS-1 

DS-4 

DS-3 

DS-2 
STA 3/4 Inflow Canal 

R S 8 S 7 
G-371 
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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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SOUTH OF REDLINE
 

TENTATIVELY SELECTED PLAN 

 Construct A-2 FEB and integrate with A-1 FEB operations 
 Lake Okeechobee operation refinements within LORS 

DISTRIBUTION/CONVEYANCE 

SEEPAGE MANAGEMENT 

STORAGE AND TREATMENT 

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) 

 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 

FEB Pump 

Gated Structure 

Note: System wide operational changes and adaptive management considerations will be 
include in project 

Levee RemovalBackfill 

STA 

Seepage Barrier LeveeDivide 

 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) 
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SR-1  Add AM strategy 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). 

1.	 Dry Season Low Recommended Depth Range (~June 1st): 0.0 – 0.5-ft 
2.	 Wet Season High Depth (~Oct 1st): Approximately 2.0 – 2.25-ft 
3.	 January 1 target depth range: ~1.8-ft 
4.	 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. 
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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. 

Figure1. 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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GREENLINE AND BLUELINE 

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 
 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 

FEB Pump 
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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 1 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-
355B 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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Alt. A 

New Canal Length 2,100 ft 
BW  50 ft 
Invert  0 ft NGVD 

Existing Ag Canals 

S 355A S 355B 
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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 S-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 accommodation 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 

CEPP Final PIR and EIS  
App A Annex B-1-30

July 2014



 
 
 
 
 
 

CENTRAL EVERGLADESRESTORING THE HEART OF THE EVERGLADES

  

  
 

 

 

 

  
    

 
     

     
    

     
   

   
  

   
        

 
  

   
       

 

    
   

  
      

     

A 2
A 1

 

 

 


 

WCA
3A

App A Annex B-1 Value Engineering Report

YELLOWLINE
 

TENTATIVELY SELECTED PLAN 

 Construct A-2 FEB and integrate with A-1 FEB operations 
 Lake Okeechobee operation refinements within LORS 

DISTRIBUTION/CONVEYANCE 

SEEPAGE MANAGEMENT 

STORAGE AND TREATMENT 

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) 

 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 

FEB Pump 

Gated Structure 

Note: System wide operational changes and adaptive management considerations will be 
include in project 

Levee RemovalBackfill 

STA 

Seepage Barrier LeveeDivide 

 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) 
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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 S-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: 

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

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

•	 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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Plan Formulation 
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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 

CEPP Final PIR and EIS  
App A Annex B-1-42

July 2014



  
    

   
  

 
 

     
     

     
  

 
    

 

               

  

 
  


 

App A Annex B-1 Value Engineering Report

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

Agenda
 

Monday February 4, 2013	 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
 

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

09:30 – 09:40 am	 Introductions and Opening Remarks Kim Vitek, USACE 

09:40 – 11:00 am	 Overview USACE 

• Value Engineering	 Jimmy Matthews, USACE 
• Cost Schedule Risk Analysis Amro Habib, USACE 
• CEPP Tentatively Selected Plan Murika Davis, USACE 
• Expectations of Workshop Kim Vitek, USACE 

11:00 – 11:10 am	 Break 

11:10 – 12:30 pm	 North of the Redline - Storage and Treatment 
• Policy Issues 
• Cost Risk & Other considerations 
• Evaluate/Identify Value Engineering Ideas 
• Construction Sequencing/Implementation 

12:30 – 01:30 pm	 Lunch 

01:30 – 02:45 pm	 North of the Redline Cont’d 

02:30 – 02:45 pm	 Break 

02:45 – 04:25 pm	 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 
• Construction Sequencing/Implementation 

04:25 – 04:30 pm	 Next Steps - Closing Comments and Recap Assignments 
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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) 

• Policy Issues 
• Cost Risk & Other considerations 
• Evaluate/Identify Value Engineering Ideas 
• 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) 

• Policy Issues 
• Cost Risk & Other considerations 
• Evaluate/Identify Value Engineering Ideas 
• 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) 

• Policy Issues 
• Cost Risk & Other considerations 
• Evaluate/Identify Value Engineering Ideas 

04:25 – 04:30 pm	 Next Steps 
Closing Comments and Recap Assignments 
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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 
• Policy Issues 
• Cost Risk & Other considerations 
• Evaluate/Identify Value Engineering Ideas 
• 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) 

• Policy Issues 
• Cost Risk & Other considerations 
• Evaluate/Identify Value Engineering Ideas 
• 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 
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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 
• CERP Overview 
• CEPP Schedule Kim Vitek, Matt Morrison 

10:30 – 10:40 pm Break 

10:40 – 11:55 pm Cont’d 

• Implementation, Sequencing, Operations 

12:00 – 01:00 pm Lunch 

01:00 – 03:00 pm Cont’d 
• 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 
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Central Everglades Planning Project
 
Cost Schedule Risk Analysis/
 
Value Engineering Workshop
 

Day 5 Agenda
 

Friday February 8, 2013 9:00 AM – 12:00 PM 

09:00 – 09:05 am 

09:05 – 10:30 pm 

10:30 – 10:40 pm 

Opening Remarks 

Review of Cost Risk Contingencies 

Break 

Kim Vitek, USACE 

10:40 – 11:55 pm Review of Value Engineering Proposals 

11:55 – 12:00 pm Next Steps and Closing Comments 
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APPENDIX B:  WORKSHOP PARTICIPANT ROSTER 

Kim Vitek (Project Manager) USACE-SAJ-PM-EO 
Kimberly.A.Vitek@usace.army.mil (904) 232-2583 

Murika Davis (Engineer Technical Lead) USACE-SAJ-PD-C 
Murika.Davis@usace.army.mil (904) 232-1604 

Jimmy Matthews (VE Co-Facilitator) USACE-SAJ-EN-Q 
Jimmy.D.Matthews@usace.army.mil (904) 232-2087                 

Frank Vicidomina (VE Co-Facilitator) USACE-MVN-PM 
Frank.Vicidomina@us.army.mil (504) 862-1251 

Andrew Loschiavo USACE-PD-E 
Andrew.J.LoEchiavo@usace.army.mil (904) 232-2077 

Bill Hamel USACE-CESAJ-DC-C 
William.T.Hamel@usace.army.mil (904) 232-1269 

Kelly Keefe USACE-CESAJ-PD-C 
Kelly.J.Keefe@usace.army.mil (904) 232-1654 

Dan Crawford USACE-CESAJ-EN-WM 
Daniel.E.Crawford@usace.army.mil (904) 232-1079 

Kevin Wittmann USACE-CESAJ-PD-C 
Kevin.M.Wittmann@usace.army.mil (904) 233-3658 

Amanda Lavingne USACE-EN-WH 
Amanda.B.Lavigne@usace.army.mil (904) 232-2708 

Jack Fross USACE-EN-DS 
Jack.T.Fross@usace.army.mil (904) 232-2260 

Manuel DeJesus USACE-EN-DM 
Manuel.Dejesus@usace.army.mil (904) 232-2446 

Donna George USACE-PM-EE 
Donna.S.George@usace.army.mil (904) 232-1766 

Brad Foster USACE-PD-C 
Bradley.A.Foster@usace.army.mil (904) 232-2110 

Kim Brooks-Hall USACE-EN-T 
Kimberly.Brooks-Hall@usace.army.mil (904) 232-1902 
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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 

PPM-1 New Planning Process 
Schedule risk project reaches mile stones and HQ revises or 

asks for changes to the process. 

The conern is during the 3x3x3 planning phase HQ revises 
the anticipated out come of the planning study and delays in 
the schedule will be encounterd. This assumpition is due in 

part to the fact that this is a piolt study. 

PPM-2 Cordination with DEP/W ater Management 
It is assumed that A1 will be completed prio to construction of 

A2. 

The concern is that during construction there will be a need 
for on going comunication of the work and how it may affect 

the operation of existing structures. 

TECHNICAL RISKS 

TL-1 Maintain Flood Control 

There is a pump station DS of the proposed location of the new 
spillway that can move 3700 CFS and the design of the new 

project feature is for 1500 CFS. 
The spillway will need to match the size of the pump stattion 

and ensure that the flood control will still be maintained. 

TL-2 Internal Water Convayance of the FEB 
Existing ag canals in the proposed location of the FEB there are 

roads bordering each side of the canal 

There is the posiblility of piping through the proposed 
location of the premimiter levee. there is also the concern 

for not allowing sheet flow across the FEB with out 
Backfilling the AG canals. 

TL-3 Spreader Canal 
Assumed that the spreader canal is only on the norther end of 

the FEB. 

There is conern that the canal my need to extend along the 
entire northern end to hydrate the east end of the FEB. this 

will in effect lengthen the canal 

TL-4 Porisity of Lime Rock 
Thre is the concert that the Lime rock is not capable of 

containing the Water 

It is unknown what the geotechnical data is. There is 
concern that there could be a need to a liner or some way to 

ensure that there is minimial to no seepage. A1 will be 
constructed prior to A2 Management will need to watch this 

item. 

SOUTH OF REDLINE - COST AND SCHEDULE MODERATE AND HIGH RISK ITEMS 
PROJECT & PROGRAM MGMT 

PPM-1 New Planning Process 
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. 

TECHNICAL RISKS 

TL-1 Maintain S-8 Flood Control 
S-8 needs to provide flood control the entire time until 

downstream work is complete. 

The work that effects the operation of S-8 must be complete 
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 

need for a temp canal to convey the water during 
construction. 

TL-2 S-8 New Pump Station The current plan is for a new pump station at the location of S-8. 

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 
appears to be 1000 CFS short costs should be checked. 

CONSTRUCTION RISKS 

CON-2 L-28 Material Concern of usage of material 

There is a concern that the Tribes feel that the material is 
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 

the levee may be needed. 

CON-3 Backfill of Miami Canal 
There is concern for sequence of construction when backfilling 

the Miami Canal. 

The concern is that the project will extend over multiple 
years and there will be a need for culverts, plugs, extra work 

that is not currently in the estimate. This will need to be 
looked at and studied further. 

ESTIMATE AND SCHEDULE RISKS 

EST-1 200 CFS Structure 
New 200 CFS Structure located at the Intersection of the L-28, L­

3, L-4 intersection. 

The cost for the new structure is needed to ensure that the 
cost is not missed. Impact will be changed after the cost for 

the new structure has been added. 

PROGRAMATIC RISKS 

PR-1 Funding Restraints 
There is concern that the project will be limited at $50 M per year 

for construction. 

The concern is that funding will be lacking and multiple 
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. 
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GREENLINE  AND BLUELINE - COST AND SCHEDULE MODE RATE AND HIGH RISK ITEMS 
PROJECT & PROGRAM MGMT 

PPM-1 New Planning Process 
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. 

TECHNICAL RISKS 

TL-2 Tamiami Trail Bridges 
This work needs to be completed prior to CEPP acting as 

designed. 

There is always a risk that all work will not be complete and 
this could add addational cost to the estimate and impacts 

to the structure. 

TL-3 Browerd County Water Preserve Area 
This is work that will improve the water quality of the water 

provided to the Everglades National Park 
This will need to be adressed in design and no effect cultural 

resources should be allowed. 

TL-4 Old Tamiami Trail Removal 
The old Trail is eligible or potentially eligible for national registry 

as a historical site. 

The entire area is considered as eligible for the national 
historic registry any changes will need to be documented 

prior to construction. This will likely need to happen. 

LANDS AND DAMAGES RISKS 

LD-2 Policy Issues 
If the current projoct is unable to obtain land to the 9.7 ft 

elevation it will need to be aquired under this project 

Currently other prjoects have aquired land to the 8.5 
elevation and it if they are not aquired to the 9.7 ft elevation. 
This is mainly at the location of fish camps and Airboat trails 

along the Tamiami Trail. 

REGULATORY AND ENVIRONMENTAL 
RISKS 

RE-1 Enviromental Impact 
NEPA Impacats of changing the affected area unsure if the areas 

and volumes will ensure a net postive effect. 

Foot print of impact and what is removed from the system 
will be equal. That initally inculded removing the L67C and 

backfilling the canal. It is unclear if the material will be 
available to be used in construction of the new blue shanty 

levee. 

CONSTRUCTION RISKS 

CON-1 Sequencing of Construction On site material may not be available to construct new levee 

With out understanding the sequancing of the construction 
there may not be access to all on site materal and new fill 

may be needed. the concern is also increased with the new 
design standards of levees. 

ESTIMATE AND SCHEDULE RISKS 

EST-1 Old Tamiami Trail 
There is no cost in the estimate for removal of the old tamiami 

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. 

The concern is that funding will be lacking and multiple 
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. 
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YELLOWLINE - COST AND SCHEDULE MODERATE AND HIGH RISK ITEMS 
PROJECT & PROGRAM MGMT 

PPM-1 New Planning Process 
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. 

TECHNICAL RISKS 

TL-2 Seepage Cutoff Walls Design and performance 
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. 

TL-3 
Model Validation and Review- Accuracy and 
predictibility 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. 

TL-5 Design of Cutoff wall 
Design thoght to be conservative overall however concequences 

are high if it does not work. 

There is concern that there might be a need for windows in 
the cutoff wall along with injectionpumps and extensive 

monitoring. 

REGULATORY AND ENVIRONMENTAL 
RISKS 

RE-3 Water Quality 
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. 

ESTIMATE AND SCHEDULE RISKS 

EST-1 Unit Price of Cutoff Wall 
The current assumption is assumed that the unit price inculdes 

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

EST-2 May Need Pilot Project Cutoff Wall  There is reason to belive that a piolt project needs to be installed This price needs to be added to the estimate. 

PROGRAMMATIC RISKS 

PR-1 Funding Restraints 
There is concern that the project will be limited at $50 M per year 

for construction. 

The concern is that funding will be lacking and multiple 
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. 

PR-2 Flooding of West Miami 
There is uncerntity that if the seepage barrior is not installed 

there would be posibility of flooding miami 
There is the belife that some operational configuaations can 

alaviate the seepage. 

PR-3 Biscane Bay 
Fresh water supplied from WCA3 to the Bay flowing through 

miami. 

There is the risk that water may need to be supplied to the 
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. 
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APPENDIX D: PROJECT FUNCTIONS BY AREA
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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 
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North of Redline 
STORAGE AND TREATMENT 

Store Water 
Treat Water 
Adjust Quantity 
Correct Timing 
Maintain Flood Protection 
Control Cost Growth 
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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  
App A Annex B-1-60

July 2014



            
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 
 
 

App A Annex B-1 Value Engineering Report

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 
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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 
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APPENDIX E: SPECULATION AND EVALUATION LISTS
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Y/N 
SPEC 
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.. 

y 29 
2a look at operation schedule, raise the operation schedule 0.5 feet at end of wet 
season, slow return in dry season 

y 30 w/29 present USFWS/FWC operation schedule to pdt for inclusion into project 

n 31 
make s-8 a dam, gap l4 & l5 on s ends, push mounds into gaps and then plug at I-
75 

y 32 add AM strategy for G-336G (L6 Diversion) 

GREEN and BLUE LINE 30-50 

n 31 
for levees being used for recreation access use min levee crown of 16' w/ surface 
stone 

bd 33 construction sequencing for AM 
n 36 plug in L-67A to block water quality… partial or full plug… 

n 37 
L-67A environmentally friendly canals, re-design to improve marsh to canal 
connectivity, 

Y 38 plug the Miami Canal S of C-11 extension, use C-11 spoil material for the plug 

bd 39 
consider shifting blue shanty levee to make shorter and min impacts while 
achieving proj object 

n 40 not extend blue shanty n of l-67c into pocket 

y 41 
remove only 1.5 miles of L-67 extension & optionally leave old TT intact as well; 
apply A.M.; evaluate borrow needs 

n 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 

y 44 w 41 
use spoil material to build blue shanty levee, add to 43; consider material 
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 S333 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 

y 54 
use veg management to reduce n values S of eastern flow way structure (S345D 
& G) 
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Y/N 
SPEC 
NO. Recommendations 

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

y 52 
consider defer pump sta construction until after seepage wall placement and 
monitoring; utilitze existing pump sta S-356 

y 53 investigate alternative cut off wall materials (vinyl sheet pile) 

y 54 
change location L31N SMPP to this location; use yellow book authority;  use 
original yellow book location 

n 55 use electric motors for pump sta w/ d backup 

y 56 
Determine pump station firm capacity based on functional risk (e.g., 1,000 to 750 
cfs) 

n 57 assess the backup power for pump sta based on risk 

y 58w/54 
compare technologies in phased approach to determine final wall section, 
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 
n 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 

y = accept 
n = do not accept 
bd = already being done 
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WRITE 
UP NO Recommendations 

OUT BRIEF 
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 

28 
2a look at operation schedule, raise the operation schedule 0.5 feet at end of wet 
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 

31 
remove only 1.5 miles of L-67 extension & optionally leave old TT intact as well; apply 
A.M.; evaluate borrow needs AM 

32 w 
31 remove most or all of L-67 extension and not fill canal, add to 41 

33 w 
31 

use spoil material to build blue shanty levee, add to 43; consider material quantity and 
processing 

34 construct 0.4 mile collector canal expansion from 355B to the W R & AM 

34A 
plugs/culverts, revisit L-29 divide structure to determine function and flow rate (1,350 
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 (S345D & G) AM 
39 Recommendation deleted, bd 
51 Phasing implementation - Use AM to determine path AM 

52 
consider defer pump sta construction until after seepage wall placement and 
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  
App A Annex B-1-66

July 2014



 
 

   
    
    
    

 
 

   
    

    
    

    
     
   

      
    

 
   

 
 

                       
 

 
                      

 
 

                      
   

	 

App A Annex B-1 Value Engineering Report

54 
change location L31N SMPP to this location; use yellow book authority;  use original 
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 

58w/54 
compare technologies in phased approach to determine final wall section, combine 
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 
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APPENDIX F: TENTATIVELY SELECTED PLAN PROJECT FEATURES ON DATE OF WORKSHOP
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North and South of Redline Features: 

Figure 1 –Total Redline Work 
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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:
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Figure 3 - L-6 Deliveries (near L-5/S-7) Features 

L-6 Deliveries (near L-5/S-7) Features:
 
CS-1 500 cfs gated box culvert
 
CS-2 4200 cfs Spillway (STA ¾ discharges)
 
G-336G Improvements (changing open weir risers to gated culverts)? This may not be needed at all.
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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. 
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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).
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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. 
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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.
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Figure 8 – Miami Canal Proposed Spoil Mounds 
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Greenline and Blueline Features: 

Figure 9 –Greenline and Blueline Features 
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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.
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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. 
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Structure/Feature 
Number 

Structure/Feature 
Type 

Design 
Capacity 

(cfs) 
Location Tech Specs & Notes 

NORTH OF THE REDLINE – FLOW EQUALIZATION BASIN (FEB) – A 2 

S-623 (DS-8) Gated Spillway 3700 In Miami Canal Delivers water from 
Miami Canal to G-372 

S-624 (DS-5) Gated Sag Culvert 
FEB inflow structure 

1550 
On STA 3 / 4 Supply 
Canal 

Receives water from G-
372 via STA 3 / 4 Supply 
Canal and delivers to C-
624 canal. 

S-625 (DS-7) 
Gated Culverts 
FEB discharge 
structure 

1550 
Discharge structure in 
FEB perimeter levee 
L-624 

Delivers water to FEB 
outflow canal 

S-626 (PS-1) Seepage Pump 
Station 400 West side of seepage 

canal, C-626 
Delivers seepage back 
into the canal/FEB 

S-627 (CS-4) Emergency Overflow 
weir 3000 

Between A-2 and A-1 
FEB, just north of 
S-627 

S-628 (DS-9) 
Gated Culvert 
FEB intake/ 
discharge structure 

930 Between A-2 and A-1 
FEB 

Delivers water between 
A-2 & A-1 

L-624 Levee FEB Perimeter Levee ~ 20 miles, el 20.3 

L-625 Levee FEB interior inflow 
canal levee 

~ 4 miles, 

C-624 Inflow 
Canal 1550 West side of FEB ~ 4 miles 

C-624E Spreader 
Canal 

Northern boundary of 
FEB 

~ 4+ miles 

C-625E Collection 
Canal 400 

FEB interior collection 
canal;  southern 
perimeter 

Only provides 
conveyance when no 
sustained pool depth 
(i.e., only sheet flow) 

C-625W Outflow 
Canal 1550 

FEB exterior outflow; 
between S-625 and G-
372 HW 

FEB Outflow is the 
existing seepage canal 
for the STA 3 / 4 Supply 
Canal 

C-626 Seepage 
Canal 400 

West and Northern 
exterior perimeter of 
FEB 

~ 4 miles 

SOUTH OF THE REDLINE – DIVERSION & CONVEYANCE 

S-620 (CS-1) Gated Culvert 500 In L-6 Canal Delivers water from L-6 
canal to L-5 canal 

S-621 (CS-2) Gated Spillway 2500 On STA 3 / 4 Outflow 
Canal 

S-622 (CS-3) Gated Spillway 500 In L-5 Canal Delivers water from 
west  to east in L-5 canal 

New (S-8A) PS Gated Culverts 
w/canal 

3080 & 
1020 In Miami and L-4 Canal Delivers water from L-5 

west to L-4 

S-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 
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L-67D New Levee 

Levee Removal 
Gapping L-28 Levee 

Canal Backfilling Miami Canal 

Tree Islands 
Mounds Miami Canal 

Design Structure/Feature Structure/Feature Capacity Location Number Type (cfs) 
SOUTH OF THE REDLINE CONT’D – DIVERSION & CONVEYANCE 

Canal 500 L-5 east 
Canal 3000 L-5 west 

BLUE GREEN YELLOW LINE – DISTRIBUTION, CONVEYANCE & SEEPAGE MANAGEMENT 

S-333 (N) Gated Spillway 
w/new canal 1150 Just north of existing 

S-333 
Delivers water from L
67A to L-29 canal 

New S-356 Pump Station 1000 In vicinity of existing 
S-356 

S-631 Gated Culvert 500 In L-67A levee Delivers water from 
WCA 3A to 3B 

S-632 Gated Culvert 500 In L-67A levee Delivers water from 
WCA 3A to 3B 

S-633 Gated Culvert 500 In L-67A levee Delivers water from 
WCA 3A to 3B 

Levee Removal 
Gap In L-67C levee ~ 6000 ft gap 

corresponding to S-631 

In WCA 3B 

L-67C levee 

~ 8.5 miles connects 
from L-67A to L-29 14 
crest width, 3:1 side 
slopes, 6 ft high 

Removal of ~ 1.7 miles = 
3 gaps w/canal backfill 
Remove ~ 13.5 miles 
Create habitat and 
promote sheetflow in 
WCA-3A 

Tech Specs & Notes 

Enlarging canal 
Enlarging canal 

-

S-355W Gated Spillway 

Levee Removal 

Levee Removal 

Road Removal 

Levee Removal 

Seepage Barrier 
Cutoff Wall 

cfs = cubic feet per 
second 

1230 
In L29, east of New 3B 
levee terminus and TT 
2.6 miles bridge 

In L-29 levee 

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

In  L-67 Ext levee 

In L-31N levee just 
south of Tamiami Trail 

Delivers water from L-29 
to S-356 & provides 
access for Tigertail Camp 
to Tamiami Trail. 

~ 8 miles removal from 
New 3B Levee south to 
intersection of L-67A 

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

~ 6 miles of Old roadway 
removal 

~ 5.5 miles of L-67 Ext 
removal 
~3.5 miles of 3ft wide, 
35 ft deep, Soil Cement 
Bentonite (SCB) Wall 
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ANNEX C-1. CIVIL PROJECT POINTS
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App A Annex C-1 Civil Project Points

Structures�and�Levees�North�of�the�Redline�XY�and�Elevations 

Levees 

Description Lat Long X Y Ground� 
EL 

Structure� 
Invert 

EL 

Height Side�Slopes Crown 

Perimeter�Levee�(LͲ624) 
FEB�PT�A  26�26�09.57 80�47�07.24 726408 764218 N/A 11.3 3 14 

FEB�PT�B  26�29�35.06 80�47�10.89 726042 784965 N/A 11.3 3 14 

FEB�PT�C  26�29�36.67 80�43�19.22 747089 785167 N/A 11.3 3 14 

FEB�PT�D  26�28�43.91 80�43�18.16 747197 779841 N/A 11.3 3 14 

FEB�PT�E  26�28�44.08 80�41�20.92 757850 779882 N/A 11.3 3 14 

FEB�PT�F  26�26�10.15 80�41�18.82 758078 764341 N/A 11.3 3 14 

Interior�Levee�(LͲ625) 
INT�PT�A  26�26�39.59 80�47�7.17 726409 767249 N/A 11 3 14 

INT�PT�B  26�26�39.60 80�47�39.17 728919 767244 N/A 11 3 14 

INT�PT�C  26�29�27.63 80�46�42.36 728635 784219 N/A 11 3 14 

Canals 

Description Lat Long X Y Ground� 
EL,�NGVD 

Canal� 
Invert 

EL,�NGVD 
Depth 

ft 

Bottom� 
Width 

ft 

Side�slope� 
Left 

Side�slope� 
Right Flow�Rate 

CFS 

Inflow�Canal�(CͲ624) 
INF�C�PT�A  26�26�8.82 80�46�53.99 727613 764144 9.0 Ͳ5.0 25.3* 20 2 2 1550 

INF�C�PT�B  26�29�27.27 80�46�57.31 727276 784180 9.0 Ͳ5.0 25.3 20 2 2 1550 

Outflow�Canal�(CͲ625W) 

OC�PT�A  26�26�15.27 80�47�6.68 726458 764793 Existing Ͳ5.0 21* 20 2.5 2.5 1550 

OC�PT�B  26�26�14.43 80�48�32.37 718669 764696 Existing Ͳ5.0 21 20 2.5 2.5 1550 

OC�PT�C  26�26�8.42 80�48�32.22 718684 764089 Existing Ͳ5.0 21 20 2.5 2.5 1550 

Spreader�Canal�(CͲ624E) 
SC�PT�A  26�29�45 80�47�10.55 727266 784751 9.0 275 2 2 

SC�PT�B� 26�29�30.12 80�43�19.22 746868 784939 9.0 275 2 2 

SC�PT�B1 746976 779615 

SC�PT�B2 757625 779656 

Seepage�Canal�(CͲ626) 
SEC�PT�A  26�26�15.53 80�47�9.05 726243 764819 Existing Ͳ5.5 14.5 15 2 2 Ͳ 
SEC�PT�B� 26�29�37.70 80�47�12.57 725889 785231 Existing Ͳ5.5 14.5 15 2 2 141.09 

SEC�PT�C  26�29�37.72 80�43�18.77 747239 785276 Existing Ͳ5.5 14.5 15 2 2 282.19 

SEC�PT�C.5 747302 779948 Existing 

SEC�PT�D  26�28�44.85 80�41�20.13 757922 779960 Existing Ͳ5.5 14.5 15 2 2 389.69 

Collection�Canal�(CͲ625E) 
CC�PT�A  26�26�8.15 80�41�20.40 757935 764139 Existing 0.0 9 10 2 2 400* 

CC�PT�B  26�26�6.89 80�48�22.91 719530 763936 Existing 0.0 9 10 2 2 400 

*Depth�is�from�top�of�levee�at�20.3�NGVD�to�invert�elev�at�Ͳ5.0�NGVD.�Canal�inv�at�Ͳ5.0�to�match� 
inlet/outlet�elevation�of�DSͲ5�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) 

Structures 

Description Lat Long X Y Ground� 
EL 

Structure� 
Invert 

EL,�NGVD 

Depth 

FT 

Width 

FT 

Structure� 
Footer 

EL 

Flow�Rate 

CFS 

DSͲ5�(SͲ624) 26�26�8.82 80�46�53.99 727613 764144 9.0 Ͳ5.0 11 11 Ͳ7.8 1550 

DSͲ7�(SͲ625)* 26�26�15.27 80�47�6.68 726458 764793 9.0 0.0 9 9 Ͳ2.8 1550 

DSͲ8** 26�26�14.66 80�48�43.37 717669 764718 9.0 Ͳ3.5* 16.5 35 Ͳ6 3700 

PSͲ1�(SͲ626) 26�29�37.70 80�47�12.57 725889 785231 9.0 Ͳ5.5 N/A N/A Ͳ16.5 400 

DSͲ9�(SͲ628)* 26�28�35.11 80�41�20.90 757854 778977 9.0 0.0 9 9 Ͳ2.8 930 

DSͲ5:�(2)�11'x11'�box�culverts�(sag�culverts�with�four�45�deg�bends);�deepest�elev�at�Ͳ14.0�ft�NGVD 

DSͲ7:�(3)�9'x9'�box�culverts 
DSͲ8:�(4)�35'x16.5'�gated�spillway 

DSͲ9:�(2)�9'x9'�box�culverts 

*Crest�invert�elev�=�Ͳ3.5�ft�NGVD;�approach�apron�at�elev.�Ͳ13.5�ft�NGVD 

Description Lat Long X Y Ground� 
EL 

Crest� 
EL,�NGVD 

Crest� 
FT 

Flow�Rate 

CFS 

Overflow�Weir�(SͲ627) 26�28�39.61 80�41�21.0 757844 779431 9 13.5 14 3000 
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Structures and Degrade South of the Redline XY and Elevations 

Levee Degrade 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Height Side Slopes Crown 

L-4 Degrade 
PT A 26 19 54.30 80 47 0.09 727122 726329 
PT B 26 19 53.42 80 49 38.39 712720 726219 
L-28 Degrade 
PT A 26 9 2.50 80 49 33.08 713291 660500 Unknown Unknown Unknown 
PT B 26 8 6.77 80 49 39.36 712727 654873 Unknown Unknown Unknown 
PT C 26 6 55.30 80 49 59.12 710935 647655 Unknown Unknown Unknown 

Canal Backfill 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Height Side Slopes Crown 

Miami Canal 
North 26 19 20.72 80 46 3.33 732292 722948 
South 26 08 49.09 80 38 00.87 776369 659277 
L-28 Canal Backfill 
PT A 26 9 2.50 80 49 33.08 713291 660500 
PT B 26 8 6.77 80 49 39.36 712727 654873 
PT C 26 6 55.30 80 49 59.12 710935 647655 

Canals 

Description Lat Long X Y Ground 
EL 

Canal 
Invert 
EL 

Depth Width 
Side slope 
Left 

Side slope 
Right Flow Rate 

CFS 
L-5 Improvements 
L-5 PT A 26 20 12.36 80 32 11.83 807929 728365 -5.6 100 
L-5 PT B 26 19 53.79 80 38 3.53 775938 726388 -5.6 100 
L-5 PT C 26 19 55.02 80 46 28.86 729963 726407 -5.1 50 
Canal from Miami Canal to L-4 
C-8A 26 19 51.29 80 46 27.70 730069 726030 
C-8N 26 19 55.07 80 46 36.71 729249 726411 
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Structures 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Depth 
FT 

Width 
FT 

Structure 
Footer 
EL 

Flow Rate 
CFS 

CS-1 (S-620) 26 20 12.36 80 32 11.83 807929 728365 
CS-2 (S-621) 26 20 25 80 32 50.10 804442 729629 
CS-2 (S-622) 26 19 53.79 80 38 3.53 775938 726388 
S-8A S 26 19 49.55 80 46 25.25 730292 725855 1020 
S-8AW 26 19 51.29 80 46 27.70 730069 726030 3020 
S-630 26 19 53.42 80 49 38.39 712720 726219 

Weirs 
Description Lat Long X Y Ground 

EL 
Structure 
EL 

Length 
FT 

Flow Rate 
CFS 

L-6 Overflow Weir 
Overflow Weir PT A* 26 20 53.62 80 31 42.08 810620 732541 12 12.5 5280 
Overflow Weir PT B 26 20 11.73 80 32 10.08 808088 728302 12 12.5 

*Total length approximately 1 mile 
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Structures and Levees Green Blue Yellow XY and Elevations 

Levees 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Height Side Slopes Crown 

L-67D 
PT A 25 52 43.96 80 36 36.74 784398 561995 
PT B 25 50 59.58 80 36 32.31 784834 551458 
PT C 25 45 41.38 80 36 21.53 785915 519337 

Canals 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Height Side Slopes Crown 

S-333 N Discharge Canal 
PT A 25 45 47.45 80 40 25.67 763593 519889 
PT B 25 45 44.81 80 40 18.58 764242 519624 
PT C 25 45 40.99 80 40 14.79 764590 519240 

Levee/Road Degrade 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Height Side Slopes Crown 

L-29 Degrade 
PT A 25 45 41.38 80 36 21.53 785915 519337 
PT B 25 45 40.99 80 40 14.79 764590 519240 
L-67 EXT. Degrade 
PT A 25 45 40.22 80 40 25.09 763648 519159 
PT B 25 45 39.21 80 40 25.68 763594 519057 
PT C 25 41 17.92 80 40 16.05 764541 492681 
PT D 25 40 57.82 80 40 23.18 763893 490651 
Old Tamiami Trail 
PT A 25 45 39.38 80 40 26.76 763496 519074 
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PT B 25 45 39.11 80 45 58.94 733127 518983 
L-67 C North Degrade 
PT A 25 53 50.08 80 34 23.98 796502 568708 
PT B 25 52 57.17 80 35 3.77 792885 563354 
L-67C South Degrade 
PT A 25 50 58.69 80 36 32.94 784777 551368 
PT B 25 46 5.84 80 40 13.49 764702 521748 
PT C 25 46 3.17 80 40 24.76 763673 521476 

Structures 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Depth 
FT 

Width 
FT 

Structure 
Footer 
EL 

Flow Rate 
CFS 

S-345C (S-633) 25 53 46.47 80 35 50.48 788604 568318 
S-345B (S-632) 25 49 40.91 80 38 56.18 771712 543479 
S-345A (S-631) 25 48 17.85 80 39 57.54 766105 543464 
L-29 Spillway (S-355W) 25 45 41.38 80 36 21.53 785915 519337 
S-333 Add (S-333 N) 25 45 47.45 80 40 25.67 763593 519889 
S-356 25 45 42.81 80 30 8.54 820014 519597 
L-31N Seepage Wall 
PT A 25 45 38.63 80 29 51.50 821574 519181 
PT B 25 43 0.84 80 29 45.32 822200 503253 

Structure Removal 

Description Lat Long X Y Ground 
EL 

Structure 
Invert 
EL 

Depth 
FT 

Diameter 
FT 

Pipes 
Number 

S-346 25 45 39.42 80 40 26.31 763537 519078 
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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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ANNEX C-2.1
 

MIAMI CANAL BACKFILL AND CONSTRUCTED TREE ISLANDS
 

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 
(S-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 (Ilex 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 I-75 with FWC spoil mounds remaining 
on the east and west sides. 

See Engineering Plates EX-1 and EX-2. 
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-12.0 24.0 

-15.0 270 

r-

-19.6 31 5 
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1! ~ 
~ ~ 1-~:d-~__:::·8~.0~---------1-+20 
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Bl.,.\t 1\. & VI·\ I ll I 

south I ll>nola Water \lanagement D•stm:l 
f-.1\ ,\ l{c\cnuir \-1 Gt•otechnical Outu l~cpurl 

1.0 INTRODUCTION 

1. 1 AUTHORIZATION FOR GEOTECHNICAL DATA REPORT (GDR) 

I hi\ geoledmlt:al dala rcpon tGDR) and lh1: geotechn•cal invcs1 1gn11on~ 11 documents were 
authuritcd by the South f lorida Water Man:tgemcnt Dbtru:t CSF\VM D) under Work Order No. 9 
(CN040932-W009) approved on May 12, :2005. 

1. 2 PURPOSE AND SCOPE OF GDR 

1 he purpo~c of the GDR i!. lo pre~enl the !\!SUit.., ul gentcchm,itl li.:ld 10\Csligalions and 
lahon11ory WMrng pcrfnnned tor the E' erglades t\gricultlllul "'''U (lA:\J Reservoir !\I mldcr 
\'rml.. Order No. 2. Tc5t (Embankment) C'dh.. ami Wurk Onl..:r Ntl 9, Supplemental 
( 1Cntt.-chn1cal lm e!>tJg.ation. 

I hi! I c~>t Cell geotechnical invcstig;ttion \\a. ... perfonm:d w !)J0~1t.k tnfomuliJtlll l11r design of the 
l..:..,t l ell con:;trucllon and seepage momtonng program 

I he "upplemcnlal gcotcchmcal field •nvt'sllgutmn pmgrJtn WU!'. d~:vdopcd to pro\1de " more 
cumplcto.; .:humctcruution of the subsurtace condJtllln-. lor l'ml,ankmcnt d~~•g•L. embankment 
~lllbthty .. cukmcnt. "''cpagc analys.:s. untl to pro\ tdc infonnuuon h.lt tdcnufvrng potential 
llnml\\ matcno:tl~ TI1e program wa~ developed cun,ufcnng the n:wlh uf the prev10u!'. 
prdirnmJI')' g.ct,tc.:hnJcal mvc .. llgatlnn' performed ltl c.'\ ;tluat,• tlw ''"'·•hi lit~ nf the F \ \ 
Ro.;•)cl\wr \-I ProJI:I:l :.1te. the T ._.,t Cell emhanl..m~:nt con~llu.:tnm r.:~ull\, <~nil tc~tu•n.:mcnt~ for 
•lll·~•tc l'l<nn•\\ matenat .. 

I he lm:allons nf honngs prc1 1ow.ly pcrfonned wen.: CtlllMtk•rl.'d \1 h..:n lu~;atmg the horing1> for 
I hi\ \Upph:mcntal program. The prev1ous geotcchmcal tn\ c\tlgallun~ were pcrlbm1cd by 
Walhams E:tnh ~ctcncc~. Inc. (l>cparnte reports dull:d June II nnd Jul)' JO. 2004J>ulf.l by Nudarsc 
& '\ssm:mtcs (March-May J004). This mfonmaunn ;, "'·"lnhlc upon rci.JU~t to th~· Sl WMD 

Bonng~ t P05-I::AARS-CB-041l.\ and Cl'05-b\ARS-C'B-041t.J were nut ucccssiblc to the dnll 
Jig, Blank hormg logs wen.: prepared lor these boring' and arc uwtudcd in Appendix 2. 

l ite burlng~> for hoth the Tost Cell anvcst1gat1un ;md thl.' "uppklill.!lllal invcsllgatinn were 
assagncd •dcr1111it:Uiton numbers ustng the numhcnng ~ystcn• dc\dupcd .JUIIHiy by the US Am1y 
(\trp~ of Lnginccr' tllSAC'EI and the SJ WMD The hunng number., a5,tjp1l'd wl.'rc ha~cd t'n the 
blu~:l-. ufnumhcr~ prc>\-adcd hy Kart>n Pnthfon.l nfthL· US..\( I J.td'"'nlllk District nHicc 

1 3 PROJECT DESCRIPTION 

fill' I .\:\ Rc,cnutr r\·1 f'rOJCCl tPrujccll 1s il 1\.';ltw\' uf tit\.' < lllllj1lt.'hl'IIM\l. bcrgladc~ 
Rc•lut.lli•lll Plan 1tERP) Thl!' pl;~n ~t'lcct.:d tur the 1.'\flCllllo.:J I ,\\ Rc,crH•ll A-I dcst!,'ll 
uwh1<k' thl' li•lluwmg cou1pnnents: 

\f'J'I\':\lii1;Jtcly I QII,I)HO d~li:'-ICi:t I \ \ Rc~i.'l"• l'lr fir. I Y.llh .. rc• lii\CICf Clllhanklllclll 

.und el!pagl.' c:utal• 

• 1 
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F •\·\ l~est>r,·mr A-I \.t.'ntcchnical Oatn R~·rwrl 

• Nonhea~t pump slllrwn that pump~ fwm Nmth N~:~\ Ri' 1.:1 lanul ( ,,IJOO d\;1 tim. 
wnrk. 1tem IS tndudcd m Work Order No 15 

• A ~onncctor l'anal from the North New River C\tn<tl (NNRC I to tht! new nnrtheru;l 
pump stat illn 

• Gnted inlet and dis~.:harge :;tmctures !his work ilcm is included in Work Orde1 No. 
15 

• Seepage pump station tll1s work item is included in Work Order No. 15 

• Nc\~ four lane bridge on U.S. Highway 27 across the new ~:onnector canal this work 
nem is included in Work Order No. 1.5 

The Project is loc·ated in Palm Beach County, Florida. 

The purpose or \h(' Pro jeer as defined in rhe CERP is tu caprure EAA basin runofl' und release!> 
from Lake Okeechobee. The taclli1it•s wi ll be designed to improve the liming ofenvironmental 
water supply deliveries to Stormwatcr Treatmcnr Mea 3/4 (ST A-3/4) and the Water 
Conservation Areas IWCA). reduce Lake Okeechobee rcgulalory releases to rhe estuaries. rneet 
supplemental <~!,'l·icultural irrigation deliveries, and mcreasc Jlood protection within lh~: EAA 

1.4 ORGANIZATION OFGDR 

T~ remainder of tins report is div1dcd mto tlrrec ~el·lions · Regtonl.ll lieologte Settmg. Field 
l::xploration Program Summnry. and Fxplorallon Rc~ult:, Regional Geologt< Setting i, n 
~ummary of infonnahon U\ a1lable on the Projecr g.cc•lo~;n and gcologtc ~:onditiltns iiVailable tn 
liter&ture. Field Explorauon Summary des~:rihe~ the 1'1dtl tll\C:;tigatwns and pro~:cdures and the 
laboratory resting completed on samples obraincd during the tnH.'sllg;ttions The re::;ull!. of the 
investigation arc des~:ribcd uod a summary of the laboratory testing arc ~:ontained in the 
Explomtion Results Section. Boring logs und ptezometer mstallation logs for the Test Cells ami 
boring logs and piezometer tnstallation logs lor the supplemental borings are included in 
Appendix I and Appendix 2. respecth ely. Photogmphs or rock core and site photographs arc 
round in Appcndtx 3. The hydraulic intl'rval tc~r rt'~uh~ arc included in Appendix 4. TI1e detailed 
laboratory testing rcsulls arc contuincd 111 Appemlix 5 

1.5 LIMITATIONS 

The dura in tht~ rcpon were t·uscd on ~uc conul1tons cxJstmg al the wne ot rhe tnvcshgariuns. 
Unantu:iparcd condJtiun., 11'111)· be Clli;OUntcrcd dunng con~truc1ion because of vanat10ns wlm:b 
wert' not detected dunng the invcstigar1on program. ·ne cnnstmctlon pro~:ll~S may abo uhcr 
grmu1d ~:ondttion:.. Thcrefim;, cxpcncn~cd geotcchntcal ..:ngine~:nng pers0nnel wt·rc rcqutred lu 
obst:rve anti tlocumem the condilihn.;; enc(\IIJlll?red .md dctcmltOe applkabrltty til data 

Thl~ report WU\ prcpurctl ~olcly l(lf the benefit uf s~ \\'MLJ by llnct- & \teatcb CorpuraliOII 
!B& \' l under the tci1H!> and cond1tto11~ ol th~: \Hillen agrecmcm dated Jul) Y. 2004 be:! ween 
SF\\1\ID nnd B&.. \ · t .. tho: \g.to:<'mem··, . Ncllbor SFWMD nor B& \ haw m;tdc am1lysi,. verifiel.l, 
or rcndcred Jn mdepl.:'lldl·lll ructgment ol' 1hc \ alidll" ol the inl(•nlJallon prtl\ Hb.l by oth"r'. 
\\HlU. IT IS HHJL: \LIJ lllt\T rHE INWR\l.\1101\ AND DAT1\ l'Ol'lfi\INED HLREIN 

6LAC~. & VEATCH I ] 
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1•: ,\A Rrscrvoir \-1 r.cuicchnical Datu Hcpnr·t tvhm:lt 2006 

WILL Bf: RtLL\BU· LINDER IHI: ('ONDrJ IONS AND SI.IBIE( T TO I HI:. L I Mil 1\ 1101\IS 
51:'1 fORTII HEREIN. SI\VMD 1\ND B&v DO NOT OU'\R'\NTEE HIE \CtUitA() 
fHEREOF E..XCLF'T AS 01HERWISE ALLOWED BY THE AGREEMENT. THIS REPORT 
Tv1A Y NOT BE USED BY ANYONE WITHOUT THE EXPRESS WRITTEN 
·\VTI-JORIZATION Of- B&V, '\NO SUCH USE SHALL CONSTITUTE ACiREE~li:.NT BY 
THE USER THAT IT'S RIGH rs. II· ANY. A.RISING FROM THIS REPORT SHALL BE 
SUBJECT TO THE TERMS OF THE B&V AUTHORIZATION, AND IN NO EVENT SHALL 
USER'S RIGHTS. IF ANY. EXCEED THOSE OF SFWMD UNDER THE AGREEMENT. 

BLACK! VEATCH 
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2.0 REGIONAL GEOLOGIC 
SETTING 
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BLA K.-; \I· \lCII 

'\(ntlh Htlllll.t \\.,rt•c i\l.magem.:nt DI ... IIILI 

I \ \ Rc,t•nuir \-I Grclll-choicul Outu Rt•twn 

2 0 REGIONAL GEOLOGIC SETTING 

Figure Z-1 Regional Surficial ( ;coiO)l\ o( I hi! ~UUI ht'rll I lurid a r cninsufa 

\-I 

•. :..-.~· Miafft+ Ooh te ' 

~ A.flettauo forfT!ohon 

m Coloooohotch .. Morl 

1!.!.@ Tomlonu lo rmotlon 

mvttlt:. nntl bny trees 

. 
-~· 

l.~<>logy ••lth, I li•l.tl.t.,nc nf th. 
Vhtrtda P.:nut>uln '\tier '>chrr..:d~r. 
Klem anJ tlo) r I ·~5t<l 

1 he folio\" ing description of the 
regional geologic !>Citing wall 

(il'vdut~cd n·om a review of 
select I\ c gc\1logtc literature. The 
LAA Reservoir A- I Project is 
loc;lku ~outh uf lake 
Okccd1ohcc w 11hm the 
l •l•rgl:luc' phy~iog.raphrc 
'uhd1\ 1~11111 ol the Sou1hem 
/nne (\\ httc. lt.l701 The 
hergl:~tfl.·~ 1:. generally a lla1. 
gcnlogt~ dcpre~Mon hetwcen the 
lmmok.tl~ Rt~c and Big 
l vprc!>~ Spur f)hys1ographtc 
'"h'h'"U'II' on the wcsr. and 
thl.' AtiJnll~ C'oru.tal Ridge 
ph}'<IO'!!l<lpbll: 'Ubdt\ biOn 00 

tlw ca't !"he E\crglddc~ c:<tenJ:. 
wutlmanJ fn•m lakl' 
Okt·cchobl-.. to llontla Ba\ \\ttb 
dc\•tllnn" ncar 'en lc"et \\i1th 
tht• C\CCJII!ttlt llf the f- \A. tht: 
I "ctgladc!> lantlscap..: cons1~ts 
prtl11,trily ol sowgrass mar:;h 
\\ llh liammock!, uf \\Ill OW. 

I he llllilct.l \tate~ Dep:~rtment of Agncullurc, Nalumt R:~uurccs ('un,crvitltnn Service (NRC'S 
and liHmcrly kno\\ n as tl1c Soil Con.~crvu t ion Sel'\ 1ccl publ1~hcd a ,oil ~1 1rwy for the Palm 
fknch lutlllly ureH in the mid 1970s (McC'olltllll •'1. al. 197R) Scw11 pdllt:try 'ui l typl!s were 
tth:nhlicd 111 the rAA reg10n ::ts 1 orry mJck.. TetTlt (em n11tt'~ Puhok.:c mud, I . .tUdcrhill muck. 
Duma murk Okcelnnta muck, and Okcednlbce murk rh,· \nd~ ut I AA Rc~crvtltr A-I mcludc 
th~,· l'ahPkct: muck I prim~tnl) Ill the suulhcm putt tun "' the 'II~.: 1 ,uld I amh:rlull mud. lprunanly 
111 lit\.' nuatltcm f1<1111lln nf the 'Site) Hosed rill g••nt.:chmnl hunng'> po:rfhmt••d ut th~ I:.AA 
Rc~<'r' •nr \.f rr,,il'< 1 -uc the mud.. range~ m thtckn.:~' ft<>lll )\.'~, thun •Ill•" Jirt•t II• Jpfuuxtmatdy 
h,\. r.., ... , 

,\~.=,nnlmg hi th~ :SRCS. riJ.: llib loC,IIl'cl 11cnl·,,th iltc liumc• I th~tll:lll Sugm CtuputliiiUII 
I"IICC'''II& r .. cthh arc cl.r::"lficd U'- l rl·lll 1.11111 I lrh:m lam! >-<Ill ftl'l! !hn c! \\lpch hu\ I! llC<:Il 

llt>.tur heel due lv tic\ cloprm:nt 
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lilt: gcnc.raltzcd rcg1on:tl gcologll' h) drogel1log1t ~o·t,mlittonl> tm the surli~:1at .1qmtl:r :.y:.t~:tn 111 
P;~lm Ucach Clltlll!V arc prm·tdeJ in hgurc 2.-1 It ~ht•uld be n:n,g.nized that thi, represcnlllllon '' 
nut all tnclu~we smce the gcolog) m ~outheast Flurllla IS \cry ..:omplex, particularly till' g~t1lug:; 
nl' the Plio-Petstocenc 10 llolocene Epoch~. Ho11cVcr. the primmy geolog1c and hydrogclllngll 
ttnits that are lbm1ally recogni7ed in Palm Beach lounty arc represented. 

In general, the surface and ncar surface geology of the region is complex and ranges from 
unconsolidated. vanably calcareous and fossiliferous lJUUrt7 sand!> to well mdurated, :ilndy. 
fossiliferous fresh and marine limestones (Scott, 2001 and Schroeder et al.. 1954). These 
sediments are Pleistocene to recent in age. and blanket most of Palm Beach County except for 
tbe Atlantic Coastal Ridge sediments on the east coast The reginna I ncar surface geologic units 
arc genernUy referred to, 10 descending order, as the Lake Flirt Marl , Fort Thompson Fonmllion, 
and C::~loosahatehee Formation The total thickness of these unrts can range to nearly 50 feel 

1 he Pliocene-age Tamiami Formation underlie~ the Caloosahatchec rom1atinn The Tamiamt 
Formntion contains a w1de range or mixed carbonate-silicu.:lastic lithologtcs and associated 
faunas (Mtssimcr. 1992). The Tam1arni Fom1ation in the area is over 100 feet th1ck. The 
Taminmi Fonnation and overlying geologic units comprise the surfictal aquifer system m Palm 
Beach County. Miller (Wesley. 1987) contoured the bottom of the surficial aquifer system (tbc 
top of the Hawthorn Group) in Palm Beach County LL~ing exJSLing well logs. Accordlng to this 
work the bottom of the surticial aquifer system in the arcn oft he Tes1 Cell Program and U1e 1:.'\:\ 
Reservoir A-I ltcs bct\vecn about -200 to -220 feet. 

Other geologic information may Uldicate tbat the Caloosahatchec Fom1at1on IS thin. patchy, or 
not prcs~;:nl ;~t the l::.AA Res~rvoir J-\.1 Project ~i tc (Harvey et ;~1.. :!U02l. Al~(l. ll> iliLl!>trated in 
Ftgurc 2-2. rt:cent geologu.:HI work (Reese tlnll t unnmgham, 2000} has. redelined the stratigraph) 
uf the an:;L Presently, the Lmuam1 l-unnuttnn hn~ ~cvcmt recogni7ed naru.:d and unnamed 
gcolugt~ member~ mctudmg the Ochopel' Limestone Member :111d tltc Pine..:rcsl S;~nJ Member. 
Both Tamiami Fonnaholl member!: cornatn sandy ~trata. but the Pinecrest Saud Member tl' 
principally shelly. fine gramed. quarll o;;and. The sands 111 U1e Caloosahatdtcc and Tamiami 
Formation~ are gencrnlly dilierentiatcd based on the lb:>sil assemblages observed in outcrops, but 
key Indicator fossils arc typically not recovered in bonngs (ScoH. 2005). Thcrctbre. 
interpretation of the contact between the Caloos;Jhatcbee Formation and Tamiami Format1on at 
the EAA Rc~ervoir A-I Project site is not possible The)' will11t1l be differentiatt'd on the boring 
logs but w11J be designated the Caloosabatdtec and Pmecrest sand!;. 

An unnamed sand tonnatioo and flc Hawthorn Group, both ot M10cenc-age. undcrl1c the 
Tamiami ronnation (Reese and Cunningham. 2002) The unnamed ~and is thin in tht: project 
area. ~5 to 30 feet thick anc.l con:..ist of very line sand and ;:.ihy :'and. The Hawthom Groun 
consi,L'> of an mtcrbcdded sequence of Widely varymg l1thologtes and cmnponents t11at tncludes 
JimC~lune, dolomite. Jo(osilt. ~hell, quartL ~anJ, cJay. (')hOSpbate grains <Jnd mixture~ OJ (1\t:SC 

materials ( Rce:,c and Membcrg. 2000). The charactcti~tics that di)tinguish the Hawthllm (imup 
rrom underlying units are its lngh and \'llnahlc :.tlieidtL~Iic <1nd pho~phatic ccmtcnt· Its cnlnr 
11lud1 can be green, ulJVe-gray. w hght g~;~y; and tis g;unma-ray log response. \cc"nlmg ''' 
\loll ( 1 tJ!:!!< J. tlu: ll:1wthom Gn•up i~ appw\.llllJh!l\ 700 feet t11icl. in lht· regH\n The: I bw•hmn 
(imup '>Cd.Jme111\ l't'tarJ tht" C.~.:h;111g1~ of gmundw:llcr bciWCCil lhl.! <H'Crlying o;urfk1:1l oi'(UlfCI 
s~s ll.'lll and lht uncft•rlymg Lnccne-agt.: .:nrhnnatc~ ol' till' l"hll'tll;m .1qu1fl'f sy~tcm :tncl arc 
hydmgeolog•callv rctcrrcd to a~ lhc IIHcrm~Jtllttt.: con lining umt. 

BLACK & VEI\TCH l-·2 
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r. \\ Rt•M•nnir \- I C.l'(liCdlllknl l>at:a Rqlurt i\ltar~h. lOU!> 

[OL~'OI?·;tge l.,tfh(llHJII?' undt•tlving the lf,mlhom ltrtiUfl tnduJc. Ill Jcl>~Cniling unft:r the (k:tl:t 
Limcstollc -\\on Park I (!I mauon. ami Oltlsm;u Formalton The overlying Oltglll'l:lll' ·•tge 
Suwannee Limeswne •~ thm to tliscomtmwus in the I::AA rcgron. and ltkely not ptc"ettl 10 the 
east half of Pah11 Bc:Jeh County (Mtllcr. Jame~. I 9X6). The ~:LHllul:llin: thtckues~ ul the r <Kenc­
Jge c;~rbonales m the regton ts appro:-:imalely :.uoo feet (Mtllct. James. I\!X61 

Figurt• 2-2 Generalized Rt~gional Geology and Hydrogeolog) 

(from Reese anti Cwmingham. 2000) 
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3.0 FIELD EXPLORATION 
PROGRAM SUMMARY 
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Ill M 'K & \'I \ ll II 

l.\n111h llorulot Wah:r Ma.uagemc:tll l)tslttL'I 
t-~ <\ \ Rl'\Cnofr \-I Gcutechuicul Uata lh•port Marcil ~OOh 

3.0 FIELD EXPLORATION PROGRAM SUMMARY 

Plat!! I shows Lhe exploratory honngs tlt~ll have been complcteJ umJ logged as pw·t ur tilts and 
pre•iou~ phases of exploration withm the perimeter of the EAA Reservoir A- 1. with the 
exception of the Test Cell borings. Plate 2 shows borings completed and piczomclen. installed 
for t11e Test Cell program. Plate 3 contaim the location of hydraulic interval tests. Appendix I 
and Appendix 1 contain the boring bgs orboring~ completed dtuing the Te$t Cell Program and 
the Supplemental Geotechnical I nvcstigation. respectively. 

3. 1 PREVIOUS EXPLORATION PROGRAMS 

Sui I honngs fr<1m 50 to I 00 feet deep were completed at the planned I:AA Reservotr A- J PruJCCI 
Test Cell st te in December 2004 and during the te~t cell con~truction in early 2005 The boring. 
location plillltS shown til Plnte I. The boring logs lot the Tc!ot Cell are included 111 Appendix I. 

One hunl.lred tlurty-eight geotechnical bonngs were completed for the SFWMD orouncl !he 
planned EAA Rescn·otr •\- I 111 2003 and early 2004. Four of those borings are located in the 
vicinity of the Test Cell st te: CB-0068. CB-0069. CB-0 140. and CB-014:!. Boring CB-006~ i-. 
about 800 feel northwest or the Test Cell site bl1rrow area. Boring CB-0069 is located over 1.000 
li::et \\est ofTest Cell I. Bonng CB-0140 I ~ located about 800 feet east or Test Cell 2. Boring 
CU-0 14:! is locateu about 100 reel eaM of the borrow area and 1.500 feet no11h of the Test Celb. 
The burings were completed hetwcen 50 ~ and 5:! feet deep I\ 1th rorarv wa~h ~lrtlhng [Uld spll!­
bam:l 'umpltug. 

3.2 EXPLORATION PROGRAM FOR DESIGN 

AdtiJtmnal bmtngl' were completed bctwccn D~:ccmbcr 7. 2004 and 'icptcmber 14. 2005 lor 
desrgn of the tcmpomry embankments lor the Test Cell conslTlll' tton and monitoring program 
and preliminary desrgn or the EAA Rcsel'\oir 1\-1 . The boring locution~ and depths arc shown m 
Table 3-l. Borings TW-0196 through TW-0:!54 were completed for piezometer installattnn 
dunng the Test Cell consU11ction and monrtoring. only; they were not sampled or logged. 

The Test Cell bormgs and the supplemental bonng:; were assigned temporary identification 
numbers pnor to drilling. These temporary bonng number~ will be referred l() a~ uld numhen. in 
I hi:; Report After complet1on or the Test Cell and ~•rpplemental bonng~;, a block of ne" horiog 
munber~ 1\as recctvcd from the USAC'E Jacksonvtllc Distnct tlllice. Th..: boring~ lug:. and 
pt~·zomctcr in~mltation log~ lor the Tl'st Cell borings and the supplemcnt.al boring~ l!onram tltc 
btlring ilcnttlit:atton numherl> thot were as!>tgnecl b) the USACE Table ~-I hst~ the new bnnng 
number ~ml.lth~: cot-responding uld boring nutnbl'f 

. ' 
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F \-\ ~~~!>~n·ni t• \-I (;cotcchnicul O:lla Rqulrl Mardt . ..'lltl(> 

Tab II.' 3-1 Boring l...ocatlon~ and Depths 
Old Ruring '\('\\ Borin~ Ocpth 

Number ~umber (feet) l'i11rthing Eastin!!. Location 
I est Cell Burirll!.' 

BA-01 CPOS..E1\ \RS-CB-01615 50 776C>Iil 9 75!1!13J.l Test Cdl Burnm 
BA-02 CPOS.. EAA RS..CB-0169 :>U 77b66l.9 759333. 1 lest Cell Borro\1 
BA-ll3 CPOS-CAA RS- C'B-0 170 )(I 776662.9 759103 I 1 c~t Cell Borrow 
Bi\-().1 C' POS..EAARS-C B-01 71 50 776 162.'1 75~S3J. l T.:st Cell Borrm' 
BA-05 CPOS..EAARS..CB-01 72 50 77611\2.9 759333. 1 Test ('ell Bon·ow 

BA-06 CP05-EAARS-lB-0 173 'iO 77til(l~.9 759~33 I rest Cell Borrow 
RA-07 CPOS.. FAARS..C'B-0 174 ~(I 775116:?..() 75R~33.1 Test Cdl Borrow 
13A-0X CPOS.I:AARS.Cll-0 175 50 775662.9 759333.1 Test Cell Bom1\\' 

BA-09 C 1'05-P.A.'\R.s.CB-0 17(• ·'U 77'i6112.ll 759SB.I Te~l Cell 13mTo\\ 
BA-10 C POS..EAARS.C0-0177 511 77'ili(,29 76033~.1 Test Cdl B<>rrll\\ 
TC-01 Cf'U5-I!AARS-CB·0118 50 iN6l2 9 759154.5 Test Cell I 

TC-0'2 CP05-fAi\RS.CO-O 179 '0 774612 Q 76014~.1 T<!!>t Cell I 

TC-03 CPOS..EAARS..CB-Ill~O 50 773531..5 751JI5~.5 T~~t Cdl I 

TC'-04 CPO:>-EA <\RS-CB-0 181 50 773531 5 7fJ0~43 I ' I est Cell I 

TC-05 C'POS.EAARS..Cil-018! '10 774072 ~ 75Q(>'Jti.8 fest Ce ll l 
TC-Of• C l'll5-b\ ARS-CB-01 ~3 5(1 774hl'l.!l 7111239.5 TeM Cdl ~ 

TC'-07 CP05-I:AARS-CB..OIK4 50 7741• 1\l.ll 762321\ I Tesr Cell 2 
TC-08 CPOS.EAARS-CB-01~5 :;o 773538.4 ~()1239.5 T~~~ Ccll l 
Tl-0'1 CPU5-LAA RS-CB-OIRh 'II 173538.4 76232ll.l Tu;l t'dl ~ 
TC'-lll CP05-EAARS-CB-01 &7 50 77407Q I 7(1[783.!1 r~tCcll ! 

TCI-E C J'OS-EAARS- C B-OIRR 100 1740721) 7t;O(I~Id fest C'dl I 
fl I-N C Ptl5-f-,\J\ RS..l"R-0 I XIJ tOll 77445<1 7 7591>98 R r.,,, Cdt1 

TCI-~ CPOS-I'AARS-CS-0 190 lUll 77-11172.2 75Y1 J1 J Jc,t Cdl I 

ICI-" li'05-EAARS-CB-O I'll l(ltl FJl11(4' ~5Q6Q~ ~ fc:st tdll 
lt"~-F CPH5-l \AR"-Cfi-t1191 IOU 17·10]') l 7Co2171 1 h't Cell! 
TC'1-N C'P05-E.\ARS..CB-O I '13 IIJU 7744(;(>.6 7hl781 ~ 1 e•t c~l l J 
TC-\\· CP05-£AARS.CB-OI Q4 HIO 774U7<J, l 761)%.3 Tc>t Cd1 1 

rcz-s CP05-EAt\RS..CB·n 195 100 77Jn91.h 7617R1 K Testl~ll;) 

P71BGS.-\ C PUS-EAARS. TW -lt191t 25 773021 5 759162.0 1 C <;~ Buck~round 
I'ZI[l(iSB l"I'OS-EA.'\RS..fW ·0197 60 773031..5 7591fl1.11 TC S\\ Bnckttrourtd 

t'ZIBOSC CP05-EAARS-1W-OJ 98 tOO 77J041.5 759 162.0 TC SW BaCkJlmund 
11ZI•:?.OGS,\ CPH5-EA ·\RS.. rv. .(JI 'I'J 25 774065.7 760739.5 TC Mtddl~ Bnd.11roun•l 
P71 12Jl(JSB CPO S-LAt-\ RS-rw -0200 60 774()~5.7 7(•07395 l C Mtddlc Back!lround 

1'71'2BGSt CI'05-EA \R!>-D\ ·0201 1110 7740K5 7 76073"15 Tt Mrddk BnckgrounJ 
PZ2J3(jSA l PO'i-E.MRS..r\o\ -0202 25 7"15109.!1 7ti2.l35.t> Tt NE Backll'mllll<i 
Pl.:!BGSB l'P05-J;MRS.I'\\ ·0203 (,() 77511'1.1< 762335.6 l C N[ Bnck~rotmd 
PZ2B<I~t l Pll5-l:A \RS..T\\ -0~!14 100 "175 129. ~ 7(>2335 f• H. N F BudG!rotutd 

f'l.lBC.'>L t I'IJ5-LMRS-IW-0205 :!."' 76 1~3'1.5 ~no3xA TC Nt Bnck_ground 
Pl:!BCi'i\\ ( 1"05-FI\ \RS-f\\' -0:!01• "' .,6:?.~28 1 ~noJx ..1 I(' Nl Bacl..~tround 
l'ZIN2A l 'P05-~A,\RS-TW -020' .!5 7743Q7,') 759(>'1'7 I) I Cl lnn~r ll~ndt 

PLJN~Il C P05-J .'\1\RS-I\\' 020~ ('!() 77440' \) 7~96117 0 ·1 r 1 hm~r Bench 
1'/11\X ti'C15-L\ARS-1 \\ -0~09 lOll "7•1JI14 75%'li.ll TCI Inner Bcnd1 
I'Zl~),\ 1. 1'05-l'A \RS.T" -n2tu ~5 --~ l~., 'i '59(.41 0 f(. I llulcr lknch 

P/IK18 c. PO'-r \ ·\R'-n\ -Jl211 60 77 1.1')7'1 7~9/i•li 11 T C'l Our"r Hen< h 
1'/ll\Jl Cf'05-G\...\RS-r\\ 1121~ lUll ··7~ 5(1i" '54(,•)7 tl Tt l (lull~ B~ndt 

1'/lL2.\ t 1'0~-l \ \RS-1'\\ -tJ2t3 ~5 77..;(17~ 11 "'hllll:'X.l I'( I I nncr u~nch 

l'/ll · ~l3 • Pll'-l '\ \R" IW-11:!1~ NJ 17 1tl7d tl 7611UJS I 1 L"l Inner B~11d• 
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[ \ \ Rcsct'\'Oir .\-1 Gentechnkal Oata lt4..tpot' l 

Old Borinf! :'lie" BorinJ! Dt•ptb 
!\umber 'iumbcr ll'ccl) Northinl! Easlinl! Lo~:ulioll 
PZ I E2<. I.'P0.5-l'AARS. I \1. -0215 100 77407-l.(l 7Ci004~ l TC t Inner Bem:h 
P7.1 FJA C'POS.EAARS-TW -0.:! II, .15 77~U7-l U 7oOti~ J T<. I Outer Bend1 
PLICJB C POS..F.AARS-1-v. -tl117 liO 17-107-1.0 760118 t Tll Outer Jjench 

I'LIF3C. CP!I:>-l!AARS-TW-H21 K tOO 774074 0 7110138 1 fC t Outer Bench 

PZIS2A ( 1'05-EAARS-T\V-0.:! 19 .:!5 7737~6.5 7511700.6 TC 1 lnn~r Bench 

I'ZIS2S CP05·F-"-ARS.. TW -0110 (J() 773736.5 759700.6 TC I Inner Bcnd1 
P7.1S2C t:Ptl:>-EAARS..TW -0221 100 7H72l>.5 759700.6 TC I Inner Bench 
PZJSJA CP05-EAARS-IW -0221 25 773656.5 759700.6 TC l Out~r B~nch 
PZIS3B CP05-£AARS..IW-0223 60 773646.5 759700.6 TC' I Out~r B~no:h 
PZI S3C CI'OS.. FAA RS-TW -On4 100 773631l.5 759700.6 l'Cl Olltcr Hench 
PZIW:!A ('PilS- r AARS-TW-0125 25 774070.4 759369.5 TC I Inner Bench 
PZlW28 CPOS-EAARS-T\V-0106 Nl 77407!1.4 759359.5 TC I lnnN Bencl1 
f'ZIW2C CPOS-F.AARS.1W -0:!2 ~ t (JU i74U70.4 7593-19 5 TC1 Inner Bench 
PZI \\ 3t\ CI'OS..I::f\A RS..TW -(P1!1 '~ 7740704 759~79.5 IC I Ouh:r Bunch 
PZIW3B CP05-FAARS-T\\' -0129 r,o ?74070 ~ 759~oQ 5 ICI Outer Bench 
PZIWK' CP05-EAAR~ T\\ -O.l..lCl 1110 774(17().4 7'i<J:!59.5 TC I O.tter Bench 
PL2N2A CPU5- EAARS..T\1.- -UBI 2..." 77-l-414.8 7C•1772.tl f(_ 2 Inner Bench 
PZ2Nm CP05-EAARS.. T\~ -0232 (I() 7744 14.8 7()]7!!2.0 T'C2 lnner Bcn<'h 

PZ2N:!C CPOS..EAI\RS..TW-0233 IUU 774~ 1-1 g 7(> 1192.0 rc2 Inner Bench 
I'Z2NJA C POS.. f.AARS-TW-0.!34 25 '"'745 14R 71i 1171 0 rCl Outer Bench 
I'Zli'\3B CPOS..EAAHS-f\\1.0:!35 (>() 7745 t-1.~ 76178:!.0 TC.! llut•lr Brndt 
I>J'2N3C l POS- !lAA.RS..l W -0236 1()(1 774514.8 761792.0 TC:! Outer Bench 
PZ2E2J\ CPOS..Et\ARS-T\\-0237 :!5 774070 q 762123.1 rc 2 Inner Bench 
Pn!DB CPO:>-E.AAJ{S-1 W -ODS C.(l 7N080.CI 762123 l TC! loner Bo:n~h 

I'L:!£21 CI'0.'-1:1\:\RS·l \\ -n.::39 lflfl 774090 9 "f•:!I:!J l IC~ Inner Bend\ 

P72EJ.o\ CPU.S-EAARS.. T\l;.(l.}-10 !5 77~070 Q 7():!21J I 1 C2 Outer Bench 
Pl1HB C'f'O'i- E;\ \ R"-T\\ -0:!·11 (,(I 77c!O~ll.'l 7Co:.21

' J TU Outer Btnch 
PZ21'3( <. PllS-1: A\ Rs- l'\\ ·1124~ [(Ill 77-IOI}O,<I 76'"' I ll:! Uul~r 8end1 

l'nS2A CP05-f AARS.. f\\ ·11243 ~5 nn.n-1 7rt[7-5Cl Tl'~ l11net B~nch 
Pl2S2R C'Pil!i-bt\ARS. rw ·0244 60 773743.4 7617>:5.6 TC2 lnn~r Bench 
I'Z2S:!L CP05-EAARS-TW -0245 100 77'7-13.4 1n t 71J5.6 IC2 lnner Bench 
PZ2S3A CP05-EA .. \RS-TW -0241• 25 773643.4 76 17756 1 C2 OutcJ Reotch 

PZ~S3B CPOS-F.A1\ RS..TW -0247 i>O 173MJA 76 1785.tl TC1 Outer Bench 
PZ2S3C C P05-EAARS-I W-024g tOO 773643.4 76 17X5.(• TC2 Outer Bench 
PZ2W2A CPOS..EAARS.. TW -0149 25 774067.3 774824.8 TC21nn~r Bench 
1'll\\'21:l CPO'-FA-\R'l-TW -015fl 6() 774077 3 77-11124.!< lC2 Inner B~nch 
1>7:!W2C CPO:>-LAARS..TW-0251 IUU 77411~73 77-IS2•l.S TC2 l nn~r Rench 
PZ'W3A CI'05-EAARS..TW-lllS2 :!5 i74067.3 7147 1 -I.X TC2 0111cr Bend> 
PJJW.'B <. Pn5-fAA RS.. f\V -0:!5J 1\(J 774077 3 77472-1.8 TL':! Outer Rench 
I'Z2WJC C'I'O:>-EAARS-T\\ .tJJ54 100 7740117.3 77-17241; I C'' Outer llomo:.h 

Sunolememul l:lnru> "' 
U!-0157 CI'05-lAARS.CB-Ol5S !(Ill 7SI91tl tl 7~!ot371.U o\-1 Nc,rlh\\ c-:t ( c>rn~r 

CB-015!\ CPtl:>-F \AR'-l H-0156 lOft 'ki%4.H 7111965 tl '\·I l'l.orth 'i.tdc 
Cl:l-01:\<l C'PO!'-h\ .\RS..CA-11.:!57 100 7 8.\'7\(;.0 71,77117 II '\·I Nonhea~t Cooner 

t B-Oinfl { 1'115-1. -\AR'>-t'IJ-025~ IOU ~HnJl~.O '71l~RI• tl \-1 F.ilsl 'i1dt.t 
Cfl·OI61 Cl'll5lAARS.li3-CJ2'ill )00 776'145.0 i727.!J.U \ .f L&<l S~<le 

t B-1116~ l'Pil"-fA:\It'-( [S..rt~(JII 100 '7.151<1, l) -7"C:lJ&O .\·I L:.st 'I ado' 
t B-01 63 LPOS-r \ARS ( B-H11ll lOll ;](1.122.0 ~7707tl H .\-1 L:t'l 'iTt.!..-
lll-11th5 Cl'll5·1! \.\RS·CB-tr}l't~ IUU -.t, 155~.0 7~1h9111 \-ll·.r•,;t'>l<k 
<..R-Ulli" CP05-f ·\ARS.l B-0:?.1'\~ IIIII ...,..5'J ... (}U 0 7X411II tl \ I l:n.'>t Slt.l~ 
CI3-0ib 1 l'I'O<-t::t\AR<;-l El-U!M lUtt Hfdll0.(1 7ti(1<15Z.O \•[ Wl>l Sitlc-
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f•,,\ \ Rcscn•oir \-I CcotrclUJical Data Report i\larch. 2006 

Old llorinj! :\ew Borin~ Depth 
l\umb.:r '\umber (ftctl Nortttinl!. Easting Locution 
lB-OJiiS L'P05-LAAR'>-l'B-O~ti5 1(10 75321-l () 7!<95,,() (l \-1 Eust Side 
( ll-016'1 CPll5-l:.AARS-CH-0:!66 IUO 75ll5R5.0 7t~lnt.tl A-I Somh~st Comer 
Cll-0170 CI'05-EA I\R"-CB·O~b7 100 750246 0 78nol o A-1 Sl•uth <;itk 
CB-0171 CP05-EAARS-C13-02(tiS 100 75054~.0 784355.() A-I South Std< 
( B-017:' CP05-J'.;\:\ RS-CB-OlM IIlii 75!P10.tl 7803n7Jl A-J So01h Side 
CB-0173 CI'05-EAARS-CB-027U IOU 750200.0 77(J521'.0 A-1 S\1Ulh Stdc 
CB-0175 CPOS-EAARS-CB-0271 100 750 130.0 769310.0 A-1 South S ttle 
CB-OJ7o C'P03-FAARS-CB-0271 100 750233.0 7(15878.0 A·l Suuth Sidt> 
C'B-0177 CP05-EAARS-CB-H273 I (I() 750080.0 7(,1040.0 A·l South Side 
CB-01711 ('1'05-l:.AAR S-CB-0~74 100 75()065.0 75R699,0 A-1 Southwest Comer 
CB-0179 CPOS. EAA I{S-CB-0175 100 756315.0 75!!665.0 A-1 W<!SI Side 
CB-0180 CP()s. EAARS-CB-0276 lOll 764 107(1 7584~(,,(1 A-J Wc$t Sitlc 
CB-01111 CP05-FAARS.CI3-0.!77 tOn "'f>154J.(l 7b0487 n A·l W~~tSid« 
C'B-Ol8C' C'PU5-EAARS-CB-027S 100 76~H::!7.0 75SOI9.u /\-1 West Sttlc 
l'B-011!4 CP05-EAARS-CB·0279 10!1 77"'"1.0 7571)!!()0 11.-J West Siuc 
(8-0185 CP05-I:.AARS-CB-0281l lOti 77(![65 .. 0 75MI S1.0 A-1 West Sidt 
CB-01~1> CPOS-CAARS-CR-0281 lUll 77'1806.0 757!177.0 A· I West Siuc 
CB-0164 CI'05-EAARS.RB-02R2 2-1(1 766996.0 77Rl6~ U J\-1 baM Side 
t:B-0114 CP05-EAARS-RB-021B 220 75007J.O 7730~ 1.0 A-1 South Srdc 
Cll-018~ Cf'U5-EAARS- Rf.l·O~S-1 :!-1(1 76-1456.() 75Nil51l.ll A-I Wc>t Side 
LJ~(l)l)ll CPOS-EAA R c:;. R B-0185 2sn 781923.0 7tit>l9~.11 A-I North Sitlc 
CS-0205 Ci'05-l:AARS-Rll-0286 no 76435<!.0 76115511.0 J\-1 C.:ntrul 
CB-011(7 C'Jl05-EAA RS-CB-021!7 315 783422 .. 0 7(i0l'>l5.1l A-1 North Sotlc 
CB-01 ~N C P05-FAARS-CR-Cl2XK 3() 7X20 1 R 0 71\2205.(1 A-1 North Su:k 
rB-ull;<l CI'U5-FAARS.LB-02ll9 30 ~83-16::!.() "'M33Hl A ·I 1\unh SiJc 
CB-0191 CI'Cl5-E~\R:>-L B-02\10 -10..5 7112440.0 71•X9!>5 0 '\-I Eust Side 
t Jl.t111J2 l'Pt15-J. t\•\RS.ll:l·U!IJ I ~15 'l\OIJU~ I) 77Utl.tl!IJ \-I I ;t'l 'ittk 
C'B-0191 CPOS.PAARS--CB-O::!Q~ -12 5 '79cJJO 7712 11),0 i\ ·I l!.a~t Sod< 
C:B-HI94 L'P05 EA \R.:>-CB-0..!93 42 777645.0 711355.11 /\-1 l:n.•t Sttlc 
L'~01Y5 Cf'll5-ti\ARS-CJ:l-02\l4 -10 77(10~5.0 773-!~3 0 i\-1 f:.a~l Side 
CB-0196 Cf'05-EAARS-CB·U~95 3(1.5 77-13(i9.U 77-lh57.0 A· I Ea~t Side 
CB-1)197 CPOS-EA.\RS-CB-01 96 3(1 773030.0 775594 0 A - I East Side 
CB-H19M CPOS-EAARS--CB-0297 305 77 1!!65.0 7761 17.0 A-I Ea!.t Side 
CB-tll!liJ C 1'05-Ei\ARS-C0-0:198 30.5 76964Y.O 777979.0 A-1 Ea~t Stdc 
('8-()100 CPOS-FA i\RS-CB-0290 '0 ~ 7nl\14l.O 77902 ' 0 •\-1 Eust Side 
t:~(J2(11 CP05-LAARS-CB-0300 100 7M33li.O 7K0Jlll!.(l A-1 E11s1 Stde 
l B-11::!02 C£'!15-EAARS-CB-O.llll J()) 7M'I~t<.U 7ll125h.O A -I Et"l Side 
C'B-0103 C't>05-F \.\Rc:;.f'B·0'02 30.5 7fl~'l 1 2 n 7Sih-120 A· l Enst Std~ 
C'B-U::!tH C' rUS-EAARS-CB-0303 3t1.5 7hlf>I!.O 783!'1~ () A -1 Ea,t S1de 
tB-0200 Cf'O S-EAARS.C0.030.J J .J, I 758271HJ 7~5115UJ ,\-I East S1de 
Cll-ll2ll7 l P05-EAAR'i-l IHHO' J(J 77t(().IO II ~,79<14 u ·\·I Wes1 S•d< 
t B-U!IIIC l Pll5-FAARS.CB·Il~Ott J0.5 755U4S.U 7H82..16.tl A-1 F.a..>t S11k 
CIJ-0209 CI'05-EAARS-C B~JO' 305 753110.:!.0 "X90ll4 () A-1 East Sule 
('8-1)2 )II Cl'tl5·1' <\AR'i-CB-U3U~ 'flj 75153-1.0 7'101\XIIll A-I l:.tst 'iode 
C'B-t)21l CPO> I' At\ RS-L B-11309 30 7~t)":l<1.t! '?1)0521 (I A-1 S01o1h Side 
Cll-0:'11 CPOS.f I\ARS-CB-03Jil 15 7511::!~"' 0 7XR"'IO (I \ -1 <>t•uth Side 
CU-tJ!I 1 ll'l15-l· •\AR<>-t 13-031 I 10 750~l.l I) 7Xf>'l3' II A-I ""ullt <;,J., 
t B-11214 CPI15-f:'\AR:>t B~31~ .u, s -50::!>1 \.0 ~X5151o P \-I (,,,ulh S"l' 
cH-0.2 r s (1'0:'\-1 A,\RS.C Jl.(IJJ'l }(I ~511216 (I 7~~57h () \-I Soutlo Sul~ 
UHI~Il\ I 1'115- f ·\All'\.( ll-ll11<1 ~5 ;511~ 11.11 7~11-1~ tl \-I ">•'IIIlo Su.h.-
Clj 0217 c ros ! iA\R">·CD·t• ~J;. 1.5-S 15115:!~ I) '1'1~~4.U ,\-I '><>lith Std~ 
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1-:A,\ l{~Sl'n olr \.-1 c .cotechuiclll Data Report M:w.-!1 :200«' 

Old Boring :\'-"'' Boring Orpth 
'I\' umber '\umber (feet) 'orthin~~o Eamne Locatioo 
CB-0~ 18 CPCI5-LAI'IRS-CB-!t~ lh )5.5 750IX~.u 7776~ 0 A-l South Si•.k 
CH-11~19 CPfl'l-l-i\ARS-l"H-O.ll7 355 -sots<J o 77511'1.0 A-l '>outh StJ~ 
CB-ll22tl l P05-FAt\RS-rB-031 S )0 ~sot33 o 771127 [I \-1 South ';tdl' 
Cl>-0221 CPOS-lAARS-CB-0319 Jct.S 7500'16.0 767U3.0 '\·I South Side 
ca.o2n C POS.f.,\ARS-CB-0320 Jl) !' 750098.0 764711).(1 A -I SoUih Side 
C'B-0223 C"I'05-EA.\RS-CB-0321 )05 750082.0 76.10100 A -I South Stt!c 
CEI-0224 Cl'05-t::AARS-CB-OJ22 35.5 7500113.0 761074.0 A-I South S11.k 
CB-0225 CI'05-EA \RS-CB-0323 35 749972.0 751J269.0 A·l South Side 
ca.onr, CP05--EAARS-CB-03:!·1 J5 7511<17.0 75R603.0 A-l We:;t S>de 
Cjj.0227 C 1'05-EAARS.CB-03:25 100 753491.0 758559.0 A-I West Side 
CG-0228 CPOS.£AARS·CB-032c1 35 755754.0 75!!535.0 A-1 \Vest SiJe-
CB-0229 ('1'05· LAARS-C'B-0)17 35 759751) 0 758452.11 A-I We,t Side 
CS.,Ol3U CP05-EAARS.CB.-0328 35 765187.0 758085.0 A· I West <;ide 
CB-0231 CPOS· LA \RS-CB-0329 J5 ;66160.0 -ssn7:J.o .'\-1 West Su.l" 
CB-0~32 CPOS-f AARS-l'R-(1330 30 7ti79X2.0 75S2S5 n A-l \\'est Silk 
(']3..0233 CPOS-EAARS-CB-0331 30 770143.0 75S44M.tJ A·l West 'iHk 
('B-0234 C. P05- EAARS-t B-0332 _\() 775274.0 757910.1) '\-1 West Stile 
l 8-,(12 '\5 CPOS-lA '\RS-C'B-0333 30 777Mtl.O 757R85 0 A-1 West S1de 
CB-,023 7 CPOS· CAARS-C0-0::134 3!1 754~01.0 763206.0 A-1 lntenor 
Cll-CI2JX cro5- LA,\RS-( 11--0.\35 5.\l 752382.0 769l!til () .\-1 Interior 
CB-,02.39 Cl'05-EAARS-C'B-0136 JO 751409 (I 777773.11 A·l lnlem>r 
CB-02•10 CPO.'i-C .. \ARS-CB-0337 35 752~6b.!J 784343.0 ·\-1 lntcnor 
C£~0241 C Pll5-FAARS.CI3-0338 7" 754254 0 760704,1! A·l lntenor 
CB-0242 CP05-EAARS-CD-03J9 Ill 754350 l1 761JlSOHI A-1 lnta10r 
t'B-0.!43 CI'05-EAARS.CB-0.140 JO 7543~7 0 177734.11 A-l lntcn.u 

I •[;.t\24-lt\ LPo::-Fi\ 1\RS.CH-{).>41 3ft 5 ''421>5.0 11\4323 {1 A·l lttl<'nor 
( 13-0.!4413 CPI\5- E-.AARS.CB-UJJ2 '5 7542<>11 0 7R4'12(1 u :\·l lnhmor 
(B-0!-15 l'I'05-lAARS-C B-0343 J5 7~J27i(t 78<>1J~51l A-llnknor 
l"I~U~4t• cros.rAARS-IB -ll34~ I> 758901 0 71>14~() (I \-1 lnknor 
l B-U247 \P05- I: AA RS-Cfl-U345 35.5 75'1(105 0 7118493.!1 :\-1 lntcnor 
lB-024M l'I'05-EAARS.CB..03~6 IO.ft 75X928.0 773757.n A-1 lnt~nur 
CB-O:NIJ CPOS. Et\ARS-CB-0347 12..5 759074 0 7R03RIL0 A-1 lm~rior 
CB-02511 CPOS-EAARS-CB-11348 8.5 761.55(1.0 761980.0 A·l lnkrior 
CB-0~51 CP05-t:AARS-CB-tl349 35.5 7611>0U.ll 768-179 0 A·llntcm>• 
CB-,11252 CP05-EA1\RS-CB-035U 125 7nlfi22.0 773!!5~.0 A-1 lm~nor 
C'B-0253 C1'05-CAA RS..CB-OJ~ I I:! 761656.0 7N50~.u A-t lnt..<nor 
C'B-025-1 l. P05- fA \R<;.CB-tU52 l4.3 75'l736 l) 7k166~ (I A-I lmcn<lr 
l B-0.255 C'P05-Er\ARS-CB-035J 30 766!10S.O 760(177.0 '\·I 1t11croor 
CB-0.:!56 CI'05-I:Ai\ RS-l B-l)354 'I 76t>942.0 71i50SO.ll \-l lntcriur 
C'B-U257 { 'POS· r A ·\RS-CB.QJ55 3() 7f>673~ 0 771193.0 A-1 lntenur 
C'B-U:!5R CI'U5-f 1\,\RS-CB-0351> 135 1M671.0 17M4l\.11 1\-1 lllll'tl<'f 
l'B-ll259 C'Pll5-EAAitS.C'I:l-OJ57 R 76'1491dl 7n06l\31J A-1 lnt~nM 
(:IJ.U:!btl ( PO'- E •\ ·\R<;.CJJ.{).1.5~< 14.5 ~()Q5J(" 0 76~()]/)() A-1 lnt~nor 

CR-0~61 CPOS- F \A R S..l'B-113 '9 '5 ..,(,IJ421 n 7711701 u \ ·I lnlcnm 
C'B-t\2(13 CP05- EAARS..Cfl-0360 35 ~7~(.)5 (J 1()8482 0 t\•l (Jitc:rtOI 

Cl3-fi1M l'l'OS-E <\. \RS.CB-Ct31>1 35 77&:)54 0 "l>li·NO!I \-1 lnt~nut 
l'i-1-0211' Cl'H'-£:\ \RS-1 H-IH6~ Ill 71( 174~ 0 71ii\J '~ n \-1 lnt.<rwr 
CB~Oll•h rrus.r -\ \RS.UJ-03o3 D n;~Q3.0 Ttm\2(1 \-~ fnh:nl'l 
l H-02h- ll'H5-l:A \R..,-1 l:l-O<t>~ II 71~2\il Cl 7'11 I\ I l> -\-1 h!L:rit\r 
Cll-lllM~ I'PII5- f \ \ll'-..4"11-ll~h'i '~ 7~~>"7\1 11 'fo5~<1J (I \-1 hu~nnr 

fB-ll27H l 1'tl.5·1· \AR~·lll·IIJI,!'> 14 15~6:0..11 "!•010·1 0 ,,_1 lnt<lfh•t 
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hi\.\ Rt>st•nnir A·l (;eotcchnil'al Data Repurt M:u~:h .1llOI, 

Old Borin~ :oil'\\ Bor·ing Oeptb 
l\ ombcr :\umh~r tfectJ 'iorthing Ea~>ril!g Loc."ttion 
('B-!1271 <P05-E.A \RS-CI3-03h1 30 151295.0 76311<1 II A-1 lotem>r 
(B-027J CPOS-EAARS-CB-036lS .lU 75371\2.11 767506 (I \-1 lml!n<lr 
CB-0~73 CPU5· EAARS..CB-03(•'1 311 7531;xs.o 77215-1.11 A-1 lntenor 
l B-0274 CPO"-EAt\ R S-CB-03 70 lU.t. 753744.\1 ?75377.U "-I lntenor 
CB-0275 C 1'05· EAARS-CB-03 71 35 753no.o 7803()9.0 A-1 lnten1.1r 
(.'B-0276 CPOS-F 1\ A RS- CB-03 72 35.5 7'i71Wl.O 77b31!7.U A-1 l11tenor 
CB-0277 CPOS-EAARS-CB-0373 35.5 75!1102.!) 77 1124.0 A-1 lntcnor 
CB-Ol7R C f>Os-EAARS-CB-0374 35.5 758247.0 765845.0 A·l Interior 
C'B-027<:1 CPOS-EAAI~S-CB-0375 35 5 762100.0 7()3 174.0 A·l Interim 
C'B-tl28tl CPOS-EAARS.C0-0376 35~ 758795.0 760203.U A-1 lnt~nor 
CB-02XI CPOS-EAARS..CB-0317 35.5 75oJ!!-tO 773\lii.O A-1 lntcnor 
CO-O~R2 CPO'-EAARS..l'B..()J7S IZ..S 75li500.() 7Ci05til.U "-·l lntcnor 
CB-02~3 CPtl5-EAARS-CB·037() 13.5 769333.() 775402.0 A-1 fnt<nor 
C'R-02X4 t '1'05-l1At\RS.Cl3-03110 11 750090 II "1\31\7'1.0 A-1 South Side 
l'O-CI2R5 CP05-EAARS·C'B-OJgJ 10 773957.0 7()0070.0 .\-1 lnr~rillr 

C0-0~~6 CPOS-EAARS.C 13-038~ 15 750598.0 7~4000.0 \·I South S1dc 
CB-O:!S7 CP05-cAt\ RS.CB-03X3 II 5 77'(\4(!.0 7579-11>.0 A-1 W<sl Side 
Cf3..02S8 CPOS- EAARS.Cll-03XIl 12 757725.0 783598.1! A-1 ln!enur 
C'B-028<:1 CP05- r:AARS-Cfl-0385 '~ 7M:!Ob.O 772656.0 A·l Interior 
CB-02'10 CPOS-E,\ARS.CB-03&6 o.l 76~ 15.!.0 ~617R3 U \ l Interior 
CB-029 1 CPOS.EAARS-CB-03ll7 12 772195.0 775012.0 A-l ln!t'nur 
CIHJ~Q, CP05-EAARS-CB-OJR8 10 77J9l1 () 759315 (J A-1 Interior 
CB-0.:!93 CPOS-F.AARS. CU-0389 13 7834.37.0 761044 (J t\-1 lnteri()r 
CB-0294 CPll5-EAARS-l'B-tl190 10 5 7~2063 0 757971 0 <\ -l lnt<rior 
C B-ON~ CPII5· F I\ARS-CB-IlW1 I~ i5tlll.:Ul 7611211-UI A-l lntcnor 
'll-0~9(, CPU5-r:AARS.CB-UJ'l2 10 7744-11 f) 7W6\lQ(I \-I Jm,·nur 
CB-0.:!97 CPOS LAARS.llJ-IlW3 Ill 77.l6'1'111 7r.r 7!1.5 n A-1 lmcnur 
( B-112')1\ CPI/5-l:i\ARS-l 0-0~0-1 l" 771ll00tl 771R05 0 A-I Uast Stde 
C'O-O:!'l'l CP05-E!I.ARS·\B-OJ95 ~0 "6,,41!5.0 7XI61'l.U A-I Fn<t ~~d~ 
l B-0300 C'POS..f:AARS.-l'B-03'16 35 77\ll(ll t) 77701>5.0 A-1 Eos! 'lnlt: 
CB-0301 CP05-EAAR S..CB-0397 12 757(>83.0 7747!16.0 A-1 Jm<nor 
CB-030~ CPOS-EAARS-CB-0398 17 75075>.0 791 15lUl A-1 South•'tost Comer 
CB-0303 CT'OS.EA AR.S-Cfl-0399 1J 75861\6.0 750096.0 A -I South"-e~t C otn~r 
CB-0304 C P05-!,A A.RS.CB-0400 35.5 7M135.0 75R4!ii>.O A-1 West Srde 
CB-0305 Cl'US-EAARS.Cf'l-04111 10 779S02.0 757725.0 i\-1 West Std~ 
CB-0306 Cf'05-LAARS.C'I:3-040~ 15 75071'1.0 7'lii3S.O Svtllh 'iidc 

C"B-0307 CP05-hA:I.RS.CB-04ll3 11.5 7ni'O:!tl 76!1599 (1 A-1 \Vc.'st S tde 

CIJ.030X ('£'05-EA.\RS.C'B-0404 I 1.5 7761-18.11 7.57•113.0 A-l West Side 
C.. B-ll3(1ll l'Pil5- f I\ A RS..CB-0.105 ~s 77;501-111 7i36'11Ut A-l b't Sid•• 

C"B-0311J l'PU5-fAARS-C13-0-Itl6 ~~ 77X2S5.0 765X4!1 II A·l lnt~rrur 

I'IJ.OJ II C l'li5-L -'\ARS.C'I3-0~(17 lX <; 756'7i n 7861iJS II <\-l En" "h.k 
1\ -I \\ e:;! SiM no Ma>n 

CB-nlt ~ I Pli~-L.'\.\.RS-CB-Il40H 16 7'\~570 II l'auu I l .:vet 
A-1 We>t Sid~ On \1alu 

t'B-U3 13 ti'\15-L\ ARS.CH-ll-IIJIJ lh 7S71SiU lduullcl'c~ 
·\·I '\t>uth "•tk ""\hun 

CU-tDI-1 l P05-L•\,I\R'-l B-11~10 I~ 1 "hti11~JI C ;uml L•·' "" 
·\ .f .;;,,ulh ""le un \l"t" 

l[j .. ll) I :I I Ptt$-b\!\l(S.l.;[i-1}411 12 7~>~67'1 (I l ilnnl L<'vo:.-
f\•J S"uth '\Hk >rll \t>un 

( ll-11) lh L I'IIS-[1t\.\I!S.t B-tl-11: 1: "(,bf,l'l II ~ nnal Lew<: 
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E \A Rescn'oir \-I Gcotcchukal l>ata Report lv1arch. 20116 

Old Boring '\en Boring Deptb 
'II umber '\urn her (feel) :\m1hing £llstil1g Location 

A-1 :;oulh Suk on \limn 
liH1317 CPiiS-I:i\ 1\ R s-CI:l-0~ 1. 11 .,1();i'J3 (I ( uua l lo:l'~~ 

·\-1 Spulh Sid~ on Mn111 
CB-0318 CPU5-r:AARS-CB-U414 13 750042.0 77454K.tl C'un1ll L.:1 ~< 

A-1 Soulu S1u~: on 'vlam 
CtJ-0319 CPU5-E . .-\ARS-C 1:!-0415 !-I 750050.0 778522.0 Canal Levee 

1\-l Sotuh SiM ou Main 
C'B-032(1 CP05-EI\ARS-C'B-04 16 17 7N2462.!1 Canal Levee 

A-1 South S1uc <>n Mmo 
CB-03:!1 C PO>EAARS-C'B-0417 11.5 750108.0 786154.0 C'annl Levee 
-A -I EAA Reserv1nr •\ -I 

3.2.1 Test Cell Borings 

1l1c Test Cell program involved the design. construction. rnstallmion of iru.trwuentalion. and 
monitoring of seepage from two Test Cells. Each Test Cell mca~trred 500 feel square (at the 
embankment centerline) ami consisted of an impotmdment enclosed by a ;zoned earthen 
embankmet\1 surrounded by a seepage collection canal The Test Cell site is located within ti-c 
footprinl of U1c planned EM Reservoir A- I. Construction of the Test Cells was completed 
between January 10 and April 1

), 2005. 

Twenty geotechnical borings. CI'OS-EMRS-CB-016~ to CP05-EAARS-CB-OIIl7. were 
complelcd at the Test Cell sHe in December of 2004. ten at the site borrow <~rca and five at each 
Te~l Cell fur desagn of the celb. The borings were drilled to a uepth of 50 feeL primarily by 
rotary wash Jrilhng USill!_! a heavy urilllng mud tv support the holes n1e near surlace limestone 
(•:aprockl \\a~ cored in eat:h onl.' of the bole!-, and a deeper. tl1mncr hmestone WliS cored at about 
26 feet Jcpth in'"'" uf thC' oormgs Smb were sampled v.ath qramlaru Pcndratton lest (SPT) 
method:-. Dn !ling began on Dcccmbcr 7. ::!004 I\ uh the mobtlat.ntion or two Diedrich D-50 Turb,l 
drilling ngs to the slle and was complctcu on December II, '2004. 

During the Test Cell program a series of eight borings CPOS-Et\ARS-CB-0 188 to CP05-
EAARS-CB-0 195, were dri lled to a depth of 100 feet. one on each '>ide of eHch Te~t Cell. to aatl 
i11the placement of Test Cdl pie?ometer sensing zones. Test Cell piezometer installation logs are 
shown in Appendix 1. The borings were collared in Lhe cuprock in lhe st.rippcd foundation of the 
Test CdL-;. The .:upmck \\a;. cured in thrcl' or the bonngs but dril led with a tricone bit i.n the 
ntl1c~. The rcmamdcr of each boring was completed hy rmary wash method~ with sod sampling 
by SP1 method~. The tlrilling wal> done wit11 a Diedrich [).50 Turhn drilling rig. 1he 1wo TeM 
Cdb were drilled l)ver different time period~ and the boring sequence wa~ selected to not 
interfere wrth tlJc Tc~t Cell cuu~tru..:twn fhe Test Cell :! bonngs were compiNed bcmcen 
February ~ and II , 2005. Test Cell I boring;, were compleled between rcbrumy 23 anJ 28. 2005 

3.2.2 Supplemental Borings 

B1•ring' CP05-EAARS-CB-025" tu Cf'U5- CAARS-t B-ll2XL C P05-I.:AA..RS-C 0-0:!lQ to t POS-
1.: •\.\RS-t t3-U2~j(l , and CP05-1: •\•\RS-t B-11:!1:!7 Ill li'U'i-h\.:\RS-l B-0417 were drilled fur rhe 
•mprlemcnt;.tl geoh:chmcal mvcstag;ltion. The ~upp!.:m,·ntul gt.'ntechnrcal anvcshgallon tndmleJ 
I 00-ftl(ll dO::I.'T' per llnett:t honng-;_ 30-limt Jeep pernnct<!l h·•nng~ IUierm~diuu;- hcrw~:cn lh .... I no­
lm•t honng~. am! '>0- fi>1>1 deep 1ntcnnr bnnng~. nl\? .:'pll111ltWO progrt~m a( sCI mcfUlkd -,"'0 lc.:r 
dwp bonng.s drilleu to obtain r •)lltinuou!- ~.J.mpJc,. and Jn pcrlorm hHlrnuht· mten ill te,tmg I he 

SLACK ~ VEATCH 3-' 
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\1an:h, 200h 

IOO-f<1l1l deep bunng~ \\ere generall ) Jnlle<.l h~r\\ een rh~ cxtsllng bonng~ putim 11cu m 2003 and 
200~ . ro achtl!\t: an equtt.bwm spacrng a rmmd the penmeter of the proposed Ei\A Rcscf\otr \-
1 The main purpn~c of the 100-foot deep boring~ was to 111\l!stigatc the 'lrutigraphy beneath the 
prupn~eJ clllbankmcnt and to prnvttle dara ti1r tlc\doptll£ seepage mudel!> The 30-foot deep 
perimeter bonngs were placed between the IUO feel deep bonng~ . Thts reltullcd m a spacmg a 
pen meter bormg spacing or about 900 to 1.000 feet. The mtcnor bonngs were placed w lill gap~ 
between the borings completed in 2003 and 2004. The resultant ~pac ing of' interior bonngs is 
between 2.000 and 3.000 feet. The primary purpose or the imerior borings was to prO\ ide 
infonnation for assessing the availabili ty of borrow materiab. especially the limesrone caprock. 

The five 250-t'ecr deep rotosonic drill borings were drilled to characterize the stratigraphy and 
perfonn hydraulic res ting at selected intervals. One boring was located ar the approximate center 
of rhc planned EAA Reservoir A-1 and one ncar the mtddlc of each side of rhe EAA Reservotr 
A-1 . Ptezometcr installations for rotosonu.: drill borings arc shown in Appendix 2. The 
exploration program began with tJ1e 1 00-foot perimeter borings to establish rile general. overall 
Stlc conditions . Thcst' were followed by rhe 30- foot perimeter borings. and then the imerinr 
bormgs . The 250-foot borings were scheduled and completed between July 25 and August 14. 
2005. 

111<: planned program wa!> moditied during dri ll ing on the basis or the subsurface condiuons 
discovcrctL Some of t11e planned 30-foot perimeter borings were deepened to core a hmestonc 
layer of1en encountered at 25 lo ~5 l'eet depth The st~ngth and conti1mity of rbis layer was 
invc:.tig.ated because any proposed cut-otT wall would be ~:xcnvated through it. Many 11f the 
intenor horing~ were shmtenetl when it bel.:amc e\ident that shnllu\\ material for potcnttal 
borrm~ behm the ~·aprock wa~ con~rstcnt and cnnltnuou:- Tlx:bc bonng5 1\'L'rc terrmnated bdo11 
the caprock. 

Two .sene~ of boring~ \\\:re added lo tht.• prognun T\l ent)·livc ~h(lrl boring~ were added Ill 
chct:k the caprock thtcknll~S at localtOJb 11hcre pre\ tuus bonng.s hat! mdu.:ate{) tlun. absent. ur 
unusually thick caprock, or produced incunsJ:.tcnl dal:l on the thickness. Ten shallow 
(approximately 12 lcl 16 feel deep) bonngs were also added lo anvcsrig:lle the till placed 111 
constntcl the STA-J/4 mJtn Supply Canal levee thar ts adjacent to the prorosed EAA Reservoir 
A-1 . The borings perfom1ed for the Test Cells. the ptezometer borings and the borings performed 
duriug the summer of 2005 are listeu in Table 3-1 with tbctr depths and lucnlion coordinate:,. 

The maJority of the drtlhng was completed wi th standard rotary 1"a~h drilling tn soil and rock 
conng. cxccptrhe frvc deeper holel> that were completed h~ rotosvntc dnlling. Fi\e d1ffercn1 drill 
rigs were U!.cd during the eou~e of the investigations: 

• Two Otednch 0-50 1 urbo rotary tlnll ngs lnl'ttntcrl 1111 all- tcrrmn-\ehiclcs ('\[VI 

wi1h large pneumattc tires 

• ('ME-55 rotarv, truck. mounted drill ng 

• ')RU lllllttul:k lllUIIntcd tntosuni~ drill rig 

llllllmg hcgan tht' wcl'~ ol Jun( 20 .!00~ 111111 olllC llu:dmh D-50 Tutl••' Llll :111 A I\ I h~ 
rulln\\lng 11cc~ rhe ~t'l:llnd Ptc'Urtdl l)."o Turht' ng wa~ nwt>Jhtc<l. l111il !Ill,! \ICC~ ,11 !Lii.} 1 I 

Bl.J\0. ~ VEA 1 Ch ::Hi 
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I \ \ Rncnuia· \ ·1 C;tult•chnicaJ Datll ltcpurt 

.:t1hS the c· tl 5' \\'11~ bruught to th~ sue Onl' uf the llt;:dlldl l>-:S111urbH 1tg.s \In~ n:pln~:cd h) 
tit,· L1\11··45B lrarb: mounted rig ~1n r..u,!!U'I .~tt, :!llO'i be :u"c: 11 w~ better -urted to rl':ldt om<." 
''' the mtcru•r hull'" '' rth difficult al-.:.:-., Inc tJllC'k mOitniC<I O£ ktl the ~til' mt Scptl'tnher I\ 
.200S follcmC'd b) thl' •>thl'r rota!') ng, un th" fi1lhm 111J.! day '' h~n urdhng ''a, .:nmpl('tcd. fhc.­
\RIJ· I'JO trud rnuu•Hed n>tuSQnic drill rig \\ll' on ~111: frum Jul) 2h lhuugh .\ugu'l 12. ~IJU5. 

3.3 B ORING LAYOUT AND S URVEYS 

lJnnng lucat10n:o. ;tnd ell'\ at ions for thl' Mtppll•rncntal bunng' 1\l.:r.: uetl'm1tr11:d b) Wctdener 
':iur~ cytng :~nd Moppmg. The December Tc,t ( 'ell pmgmm honngs were located hy tapmg from 
Cl<~~tlng 'urvcycd point~ established by Wt•1dcncr Sur1 cytng and Marring. During the Test Cell 
t•on~truc t ion the hnrings were located by tapmg fmrn l>rcviou~ ly in~wllc(.( .,urvcycd points 
c'tahli.,hed by till' I csl Cdl contractor The \Upplcrncnt,tl honngs 1\l.!n: mig1nally lucotcd m the 
lil'ld .11 the plannet.ll'oordmatcs tl!iing hnnt.l-hdd (iP"' un1h I he tini,hcd hole, \H'rc 'laked fot 
hlll't sun C). Durin!! the tune pentld lx·tl\l'Cn the nunpll'IH111 uf the ~UilplcnKntal burtng' and lhl" 

• urwy. many t•f th<-" stake~ were dc.;tm)'cd hy hurn~·smt' 1\:ntnna and lannmg :u:II\IIIC'> The 
k~~;<lttlln' g11en nn the hormg lo~ arc the '>Ur\C)cd loc.llwn l•hen a\atl;tbk, ur the (tPS lcxc.tti~,n 
11 l11:n 1111 '>llr\ cy data \\a~ a1 ail able. 

3 4 D RILLING P ROCEDURES 

1 :o..:cpt h11 tit..: lhc rutownio.: dolled hnk'> the huring' \1 crt:' olth ill11.'\:d b)· a C<llnbm.ll Wit of fOtlU) 
'w'h himng und conng_ Conng w1lh HQ Mtcd core h:IITl'IS wa'> U'l'd tu o,;uupk· the ~:aprud. and 
th.:cpcr hm~:,wm:' 111 'orne of the rutJI) '' u .. h hmtng.-.. Douhh: tuhl!, '"a vel t)'pc, .. , r· dc,1gn core 
t>aneb \\Cil' lbC•I to rcnHer rod: Ct•rl'' ltC<.nrJIItg tu the \mt'rican Sm·tcl) 1111 I e'>llng and 
\l..tl'rt:Jb (II~ I M' 1>2113 te:-.1 pnx:eJUJ,• Ct•rc 11111, \hre IC'trl~h:tl tou ll·ngth otflive feel\\ hen 
L"Onng bdu\\ the ~IIJ>rock. 4-mch c-.Lo;mg 1111s n,h anc-.'d ,l<l\\11 '" the: ..xucd llll''" nl to pre' \!llt the 
lmlc I rom l'U\In,g <'nln the core tnrrd l11c: l'ill\: \\ u-. plo~ ro tntll tC:IllJl<tT,tr). \\U\l'tl, .:onug..tted 
P•lf)l:f buw~ dll<l &:llr\.' pi~~~ of -.ult.thlc lt:ngth h•r 110<<•1Jiinc,l Clllll Jlr~"l \11." \ltl·ngth \\Cre 

~~r.lppcd in pla-.uc film and alumrnum roilru pn:\Cnt .JchyclratHtn I ntal C<lre recu\Cr) anti Rvck 
QuaiH) nc,•~matiun tRQDl were mca,uretl ami cakulatnl fhr .-ach cnnng nm :u:conling tu 
\S I M OMI.':! 

Rod hth Wllh hell\) hcntoni!e mud nu-.h 1\l!n: u .. ctt Ill :ad\;.Ull'C the huril1g' thmugh 'llll-ltke 
tn.JtctJ.Ih and thr(lttgh lntervah. ttl' l1 me,tonc that \1 cr~ nut l'Urcd rlrc mud wus rcetrculoted 
thm11gh a truugh that was pcnodtc'llly dcnn.:d u l the tl'tatlled cutttng' Oc-.a,HIIHtlly. ca\lng 
l'olllliti<ltl~ 1\etl' cnnatntl.'rcd in the hl>rehClll' nnd l'USIIIJ! hull 111 h~ utlvnttt'cd thl'll11g.h th~: cuvtng 
llltl't Yi!l 111 h.ccp thl.' horchulc open. 

n,. ·.nit- II l'l c • arnplcd \1 llh spltl-barrd '>l111lplcr.. IIMili:J. th~ ">t tnd.ll d l'cnctrallnn I ... ,, I SPTI 
m<•tlwu 111 .1n.:ordann' 1\lth -\ST\1 0 I !ilih ·•• 2. '-·lout 1111~·" .11' ''' utnllnum"h ab<•H Ill ket 
<kpth .11td 5-ll'W•I tntcnub hdl'\\ I 0 fc.:-r depth lu '"" 11t th,· Ill(). ti1o1 hm111g.s. l ; li-U25t. ami C'H· 
O]oh contmumrs :.pht h;mcl .;amph.~ \\ere l'l:•ntpktl"ll lur the full length elf lltl" boreholes bdtm 
the CU[lllll.'1. I he )Oil :.ample' 11 ere log cell .1rcordm£ to \' J :\1 D2-'SS 11:~1 p•uccdun:<; anJ 
plat'etl m I·'" lor tmn-p(ln to the tc,llnl', blxmthll) 

IIH' hoJc, RI~02X2 thruuglt R0-021\u, \H'Ttl complctC\1 ll)lrlg 11 mtvSOIIfl' drtlhng rill. \\hn·h 
drt\'C) D Ca"ng nud '-~ll\: harre)lntll lilt: ground b) ntCan;, nf htg_h [n:quc:ncy n:~Uilllll C!lt:r'.!y fhe 
<'1)1\' bm n•l '~ib :.(h nm: .. "ll und 1hcn .wcmdden h} tlr~ IOU!,;t.:f duilllL'tcr co~mf! lh.tl mo10iillll~ 1111 
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[ \ .\ Rl'''-''"' uir \·I Geotechnicnl Outa Report March 111()(, 

npcn hull: ami prcvenh m:ltl.'n<ll lroiH ..:l>llap~mg mtu the bor~h11h:: The nonurlillll\lls\k tlmn1ckr 
of the casmg W<h ~•x •nchc-. anJ the tllllside titamctcr of th.: ~ore baJTd wa:- the tn~:bc:-. The hole 
was cased continuow.ly for the full depth and a rontmuou~ sample was rccm eretl from the core 
burrel and placed tnto tbm plastic lubes tor inspcctton nod -.1.1b~cquem ~ampling. 1he:se tubes 
were placed 111 corrugoted piastre boxes. Sttn1ples were taken lit 5- foot mtervals from the plastic 
boxc~ and placed in !-gallon plasttc bag~ Ji1r shipment 10 the laboratory. The plastic core boxes 
are CUITently stort>d 10 a container at Lhe SrWMD G-370 Pttmp Station construction tn1ller site. 

t\11 boring:; that were not used for piezometer mstallation were backlilled with cementibcntonitc 
grout immediately upon completion. 

3.5 PIEZOMETER INSTALLATION PROCEDURES 

Standpipe pielomctcr~ \\Cre in~talled in three or the boring~ performed by the rota~onic drilling 
method. The prczometers were installed for long tenn monitoring of wotcr levels, groundwater 
sampling and possibly extended aq1nfcr pcrfonnancc tests in the fillurc. 

The inslallution; compri~e 3-inch diameter schedule SNO PVC' wt'll casing and slotted !>Crccn 
The slotted screen is 10 feet long and set in a sand Iiller. l11e screen has four rows ofO.OIO-tnch 
~loLS at 3116- inch spacmg. The sand pack scn~ing 70ne rs isolated with bcmonile seaLe;; abo\'e and 
below the ~crccn 

lltc mstallalion details arc shown in Table 3 -2. 

Table 3-2 Piezometer Installation Detaib 

Btwing 
lnslnllatlon RB-0283 RB-0:!1!4 RB-tt286 
Dl•tail Dt'plh\ 
(Feet) 
Upper Grout Ground surfa.:c tu I OS GruunJ ,urlacc to 6k GrouuJ ~urfac, to J -IS 
And Beoloaile 
Seal {Fee-t) 

Sensing Z{)oc Jf)R 10 12 1 ~ 1\& to St 148 to llil 
(Feet} 
Lower 121 5 h) 2:!0 Sl to 240 161 to2:!0 
Bcntonilc Seal 
(Feet) 
i\quircr Ochopee liml:l.hlnc of th~ Ochopee limc;,tonc llf' the (khopt·c lime;,wne or the 
Monituret.l Trunaimt f-ormation Tamunni fonm1tion Tamanni Fonm111on 

3.6 HYDRAULIC INTERVAL TESTING PROCEDURE 

1\ prog.rum uf hydrJtthc tnler.al tests \\U~ pcrlormcd dunng lht: til\'Cst igattou ovc1 tho: penod ot 

.lui) to ·\ugust.. 2005 Th~se tests were ~:mied out 111 the mtosn111c dr1llo.!d l-oring::. :rt it1tct·"als a:. 
the hnrin~ ... \\el"e uri! kd ,,, linul depth A 10- lilnl inter\. ill \\'ih Jnllcd t(lr cuch test llmn·\·er. the 
open hl)\1.' Jcpth w:c. mL-asnred agam :Jf'ter Lhc te~ttng. and 11 '.HIS ohcn lc~· than the llnll.:d 10 
t~'' 1ndtcatmg tll\11 th~ ht1lc hud rartiall> co1llt1p~eJ tlunug Thl· te,ting The dcplh IIHt·nal ... tiM! 
wen: t.::>lt'tl are lt~kd 111 T:1hlc 3-J :don~ wtth lhc wrrc~pull\hllg staHl' \\<Iter level 

BUll ~. ~ YE.MCH ' II 
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I"\\ R1·\rn nir \ · I c:eolechnicul Oala Rtpur 1 \ l;uc:h. ~1)()6 

I able J-3 H~tlranlic luh·r\tll lt'\l Lunllion .. 

lntenal< RB-U28! RB-02K3 RB...CI:!K4 R8..:()2K~ RR...Cl286 
Orillcd Depth JDq,th ltl ~lllll..: Depth lO SUIIIl lk(lth lu 'lallc Depth lo 1>.-,th to 'ran.: 
Oo:cl) \\llh.T h:\"el \\atcr Jc,d "urcrl;;o\.:1 ~··ill•' \\ltl<'l WlllCI ft:vl'l 

I fc..-cll, I f.:o.:l). rt..:c11. k\cl c tc~o1) Cleo.: I). 
mt:<b~~Tt\l po~r- mo: .. huro.:J mt:,I\UI.:II lllo:3,urcd m<'a.,urcd 

h::.l Lone ptl~l-lc....,l "'fit: p<•,l-1.:'1 tonc Jl<N•I<..">I /UIIO.: J'O'-I·Ic..'l.l/000: 

40-5U (d'l 7 ()"1 11 7 S:! 
(40-19) (..J()-1(1) (411-511) (40-52) 

60-70 R.2 
(60-f>-1) 

711-XO 7.44 7 45 1l Moi X.3 
(711-!<(1) (7U-771 (7(}.1\()) (70-71\.5) 

R0-9tt 1'<21 
(llti-X7l 

1111- I :!II 7.51< 7 l•5.5 II 4 XA5 
(1.50-1 bl.l I IIICI-111:\.Sl 11111-1:!11) 1110-1."10) 

12fl-130 K:!l 
11211-UO) 

1~0-.lr!O 1 '15 7l>7 7.7'1 II 41 X .53 
tl50-l56) 115CJ-I h(J) 1150.1hll) I 150-lllll (150-lhiJ) . .. ,. ·v·· . ~ - - .. . Nut~ . \! utcr lc c h nr..: mc,L•itared !Tom th~.: dcd.: nfthc drrll ng. 

\Vhi.'IC' cr fl<l'Srhlc a kngtb (If oren htllc ''a!. lunncu h.: neath tile hoth>m .~r tlw l";t~mg nnd an 
clcdm· ,uhmo:r~thlc pump C-in(h dramclcr, I ~liP ( .n.ndf,,, Mu,kl 15 sQ ~()I· :!(}UJ ''a" 
lm\t:r~·J mtu lhc l.."ll~trtg and \\ate..'!' \\<I' pump,·d 11111 1 hc•c 1\lt~ ·•1~11<)\lul <ku•lupmcm pwnpmg 
liL,Ill1!1 up hi 1wn b\•ur~ It• dean "I' the.- th~.tsargc (rcrnu\lll nl Sll,(ll:lltk,l llt:ll~ll;ll\ that 1\a' 
l<•llmH.'\1 h) the h)Jro~ulrl' mtcnal lt:,t . lntlrllll) rh~· pumpmg "·'' eam,J nut :H •ncrea,rng 
,!J~ch.trrc r.u.:-,; lhr' ro.:gum.• ''as then chango:d to JlUlllJllll£ ut 11fle c.,nunuuu' 1hschargc rate fur 
the dura11un ,,f the pumpmg phase. Wale..'!' lcH:I, .mll <Ji,c.:hargt.' llh:;"urc.:mcuh \\t:rc mJoc 
thmughuut the pwnpmg penod. On .:c",nmn ul' pumpm~. rcc0\1!1) \\,lto:r lc\d m..:."urcmcnt~ 
''ere m~dc. 

\\- hcrl.' th~o: llltrehoh: wuult.l not :lay np..:n helm\ th~ t:;I'JIIg. " l 0-l\'IIH knglh "' \\-:II -;crccn 
(Johnson \'llOIIJlllllU' ,Jot \\1ft.' \1-TUppc<.J stumlc~s sled) \\loiS lll\\l.'rcd 111111 the /IIIIC. ,lllclthc tnp Of 

thu '''teen w;ts s•.mku at the bottom of the ca,~.:J kngth hv rnl.!utb or n rn••umatr~: pad.cr The 
'l. rm:h tliulnclcr ckctric wbmcrsihlc pump uswmhly wu' thnt uso:d 111 pttlliJlllllt lh~: \\<il~r 

In t\\ll h<•t.:hnh:, IRH-112X3 anJ RB-02S-lllho: pll.lcmpc.:tatmL' und l'lcl'IIIL ~umhtlll\tl) ,,flhc 
WUh!l ""charg.:tl ,, •• ~ mltnt!Ofl'd uunng 1111.' rwnptng rh•l'< R~·;tulllg~ ,, .:r.: '·'"~'II call) Ill thl! 
(llllllfllllg '!age. 11~\lally \\llhm th.: li-r-1211 mrnutc' olrtlw lt''l I he llll~'f T<'aJulg' \\CIC taJ..cn pnor 
"' -.tuppuag the puntp 

3.7 LABORATORY TESTING PROCEDURES 

I.JllxrruiC•I) 11!'-IIOg \\ ,, ..L-''-lgnn.l ror ,.:Je~,.to;d !WmpJc., 01 'llml and rod.: coli: from the bonne' 
Ulh<sruhuv lc 1111(:; \\a' pt>rfonncd h} Nndn~ 1.{,;: 1\<~;,,'lCr;lt\'-.. ln-. I he !C:SIIII£ rrvccdu~ 
ne-Sillf!Cd llrt' hlttllttiod rn Tallie:;." .md l.shiL· l·-4i 
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E.\A Res('n·oit \-1 Geotechnh:aiUut:t l{cpurl 

1 a bit J-.4 Lahtm1tnry Rock festing Pmcedun·~ 

Rt~ck Laboraton Test Te~tinu l' roeedur" 
Un..:ontined C(1mpre~~iv.: Strl'ngth (LJCS) ASllvt D2938 
Resistanc~.: to Degmda1ion by Abrasion ASTM CS35 

Sulfate Soundness ASTM CX8 
Sncciuc Gra\ ilv and Abson>lton ASTM D6473 

Table 3-5 Laboratory Soil Testing Procedures 

Soil Laboraton• Test Tcstinl! Procedure 
Grain Size Analy~is ASTM D422 

Carbonate Content (C03) Florida DOT 
Corrosivity Hurido DOT 

Moistun: Content 1\STM IJ22 16 
Hydrometer Analy~is ASTM D422 

~L~C~ ~ VEATCH 
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4.0 EXPLORATION 
RESULTS 
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BI .. \CK & \ hA H II 

South llt>r ""' \\ ~1tL"T \hmagcanent Dt,Utct 
(.,\ \ lhwn uir \,-I Gcutt>ellnical Dntu l~l·pnrt Ml!rch. 20oo 

4.0 EXPLORATION RESULTS 

4.1 GEOLOGY 

The ltllc ~~ generally covered by appro~mutcly nne half to IWII k•ct of 'urlki,,l peat/mud.; ami 
marl fh~.: m:~rl beneath the peal and muck rs kno\\ 11 b) ~onw uuthorl> a' tlw l£tke Flirt Marl 
CRee~.: nnd Cunningham, 2000; Harvey cl. al.. 2002), hut h. undiffcrcntrutcll fi·mn the peal and 
muck IMye;:r for thi~ report. The borings completed at the rest C'<!ll site rn Decl.!mbcr 2004, dunng 
the 'lc~t Cell Program and during the supplcmcmal tnvc~tigntton pcncm11cd through the surficial 
pl'UI, morl. (m smne locations) road liiJ, am.! cuprod .• then through :1bout 15 tu 40 teet of 
pnmaril} carhutHIIc sand and limestone, and tJ1cn imo [lrtlllilrily sh,·llv quant ~and with !f>[Xl!Se 
l11111.''tune fm ~1~out :25 to 60 feet. 

I he urper carbonate sand and lunestonc eonstuutc' the I ort I hornpsu11 I o1m:rtrun at the srll'. At 
the top,,, thc Fort Thomr~on is a hurd llml!l-tone luyl!r gcncmlly ttb()ul ~.5 to c,-li:J11t th rck. loe111ly 
calkd capn1ek The capmck is underlain pnmarily by :>ill) curhunatc sand varyrng from about l8 
10 42 feet depth whcrc another hard limesumc lnycr. ~cncrally I ; 111 '\.lout tluck. is ol\en 
cncmmtcn:t.l \'"ual in~pct:t1on of the sant.l ~mple' fi'utn thl· bortnlL~ reve:tl!. that lh<' 'ant.! 
Clm.,,,,, at ka!ot panly of :.hell fragments, and tends to be angular .tnd plut) Thinner. han.J 
lmle'>tllfiC layer- arc ~omeltmes encountered m the mten·al. 

-\llthc linws1onc laycf" cxposcd m cores from the Slh: 11rc very to-;~llitcrou" '(he .;ihy sand of 
the htrt lhomp~on f"onntlll011 I'> abo ahunduntl) ((l"ilil~hlll~ \lith ):11'-lhiJWlk p~.:h:c:polb. 

corul~, uutl cchinudenns TI1e capmek IS 11hrh.', light gmy, l•m und }:cllll\1 ''h ~t<mn lhc sani.l 
md fmvcr lunc,ttl!l•' layer; an: ''hitc tow" pule brt•\\11 

lleltm th<: I urt ThomrNm h>m~auon, U1e shelly ... mt.l '""h 'P·•r:w lnnc'lllllC ltlllStrllllc' the 
lJio\l~llhullhl!e formation and the upper mcmbt·r (tlu: P111.:crc'l SundJ of the T~miamr 

l·omwlloll. \\ htch :1rc nut dill~rcnllatcd 111 thii> repurL The d~:~.:p.:r hmmg' ~net ruled rnto mixed 
cttrhonate nntl quant sand '' ith carbonate prcdommalll I he mt•wd )\and wnh carbonnlc sand 
preduminmc b the Ochopee Limestone member of' the ranu:unr l·nnnatmn. 

The dccpl!st boring~. the roto::-onk borings. pu~st•d thrtHigh the mrxcd carhumllcd untl quam sand 
nnd then hctwccn 140 l<l 177- foot depth rntu very fine sun<I111HI ~t ll y .;:utd grading to clayey sand 
ur I 9 I In 200-lbot depth The very line quam· s:md nnd "illy to clayey ~1111d belongs to the 
unuamcd :.and lurmaiHm and tho: top of the underlying. Peal·~· Ri,cr hmnalron 

4.2 GROUND CONDITIONS AND LABORATORY TESTING RESULTS 

I h~ td.:ntJiit:JIIIIIl or the ,ifahgraphic urut' hcltl\\' thl' hlrl 1 hnmp'l'll I lliTillltlflll Ill the honnys ,, 
ha•ed un tlcscr1p1wn; m Reese and lunninghlllll (!(lOOt I he luhnr.llol) rc,ring rc'ult~ are 
•umm;nllcd 111 I :rhk· 4- I Lh[l}ug:h 1 ahlc 4-h Hgun·~ 4- I .uu14·~ plot ~uti ,,unplc fll:r\ t·nt pa ... ~mg 
the ~on "'~'C nnd \'nrh(lnatc nmtent \CNb depth re~p.:dl\l'l\ 

i 1 
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E,\,\ Rc~en oir \ · 1 Gcotccbnicnl Data Rep on March, :'OCJt> 

Figure .t- 1 Pl·~~nt Finer Than the 2110 Sirvr \ ersu\ Samplr Depth 

Particle Size Distribution (-200 Sieve} 

Percent Finer Than -200 Sieve 
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EA \ RcM~I'' uir \-I c;cotcchnJcal [h1ta Report 

4.2.1 Caprock 
lmm~:tll;lld~ h~.:lo\1 tltc ~it~ 'l"l layc1 t~ till' top 111 th~ h11t fhump~on h'tmation. u lunl!~tom: 
Ioyer l<tcally ~:ailed l':tprm·k. TI1e t.htd.lH.!~l> ul the ~:aprock in the honngs ranged from 0 to lJ.::!­
ItiOt thicJ... but 11 1:. most often about 3 "i to O.!i.Jot thick. The caproc.:J.. ts not a unilbn11 hard 
lim~htone . It b thinly to medium bedded wllh bedding thickness generally less than one toot. The 
hcds rnnge from dl,)nse. hard. and strong 10 son and friable. The hardness, strength, and density 
are related to the amount of line, carbonate cemenl in the limestone. The softest bed~ constst of 
poorly ~.:cmented, calcite stmd grains with possible shell fragments. Ln other beds. the grains arc 
cemented at the contacts. and the rock is porous but generally moderately hard and moderately 
Strong. In the hard and strong beds the grains are completely contained in a matrix of line 
gramed cement. 

The caprock ts jomled and ~.:ontains solutiOn caviltes including local areas of anastomosing 
channels espccmlly n~:ar the LOp. :lnd single channds up to severn! im:he~ in diameter that 
pencirak the !i.tll tluckness. The 'olution channels m the caprod. locally cont:iin soli tncluding 
the pent and mnrl. 

Because of the \<triable matenal qlmUty. core recovery from the borings was genemlly under 50 
percent. The core recovery from the capruck mngetl from 0 to I 00 percem with an average of 
41A percent. Thc RQO ranged from 0 to 92 percent with an average of 19 percent. The 
combination of,ariable rock hardne~s. thin bedding. and solution cavities combined to produce 
I he low core recovery and RQD 

Pieces of core with $ufficicnt length 1~ere selcctetl fi·om the borings. wrapped to preserve them. 
and sent to a laboratory ll.)r tUlcontined compre~stve qrength (i\ST\1 0293R). spectlic grav11y 
<tntl ab~orpllon testmg. (1\STM D6473l Cru~h~:d stom: produc~d fwm th~ capmcJ.. during thl' 
Test Cell Pnlgram wa~ al~n tested lhr :.pccitil. gmvity, ab-;urpltmt anti ahra.~10n restswnce 
( ,\STM C535). Lurg:cr pic~.:e~ ol the ~·aprock ~to~.:kpllcd a~ npr.tp were sent li1r sulfite ,oundncss 
testing (ASTM CX8). 

The unconfined comprt>sstve strengths ranged from 433 to 9.768 pounds pet square mc:b (psi) 
with an avemge ofJ,928 psi The buJI,. specitic gravity ranged from 2.(i2 to 1.44 with an a\'erage 
or 2.25. The absorption ranged from 1.5 percent 10 195 percent with an average of 6. l percent. 
11te lo&scs on abmsion testing of three samples with '·!\"gradation were 31.3. 31.3. and 30.6 
percent . The losses on soundness testing for three samples were 0 percent 

Three larger samples of cnprock .. ·xcavated f()r ripmp during the Test Cell Program were selected 
from a stockpile and ":nt to the laboratory for spct.:ilic graYity and absorptiOn te"ung The bulk 
spectfic grnvilies dch:nn111ed \\ere :us. 2A. and 1.35. The corresponding absorpllon~ \I ere 3.02. 
3.12. and 2.93 percent. respectively 

Jt must he strc~sed that bonng cure recuveries 10 the ~.:nprock a\ eraged le~:~s thm1 50 percent. 
I hcsc: test re!>ult~ rcprcscm the lugh ..:nd tlf the caprock qual it}. The sollcr. Less dense. and 
wcuJ..t.:r mcJ.. "~~~ lo~t durin!! the cunng proces~ ur wo' retnc\ ed m pkc~s ton ~mall lot It:~ ling. 
l>.~to thm1 the k~llng ts prcwntcd tn fuhk 4- I 
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J.:,\ \ Re,cnuir \-1 Geotechnical Data l{epnrt M:m·h. 2Ull6 

Tahlt .$-1 C'aprock Luburalnr) l csting ami C'urc Oatn 

Core Bull.. 
Boring Numbl·t Run Ocpth Rt'covcry RQD Specific Absorption ucs 

(feel) Coen-en I) (Mrccnt) Gruvit\ (fH•rccmt) (psi) 
CP115- LA A RS-C B-0255 1·6 " lfi 
CPO;i..I:.AARS..l'U-025(! 1-$.5 61 35 2.41 3.3 2600 
CPOS- f:.AA RS-C'B-025 7 -t75-<J.7S 7b 48 1.03 77 1 125(1 

C'J>05-EAA RS-C'B-0157 9.75·11 75 100 <Jl 
CPOS-EAARS..CB-0158 4.5-'U 54 22 
C' P05-E.AARS..CB-0159 H 56 14 1.44 :!9.5 1.no 

CPOH~AARS-CH-02SlJ S.IO 55 0 
t POS-EAARS-C'B-0260 7-12 4t! 22 Q7(1~ 

C'P05-FAARS..C'B·02(il 5.5- 10.5 .J.l 32. 1.32 s.:w ~ 3-1!1 

CP05-EAARS.CB-0161 ~5-10.5 -14 ~2 9768 
CP05-EAARS..CB-0!62 b.S-11 5 -IS 30 ~.43 2.39 J cWO 
C. P05-EAARS-C'B-0263 85·135 20 0 
CPOS·EAARS..C'B-026-1 1>.5-11.5 t>2 40 227 4,03 15'l0 
CP(l5-[AARS-C'B-02(;~ J 5-9.6 ~ {I 

C'POS-EAARS-CB-0266 1-4 17 0 
Cl'05-EAARS..C'B-Olll7 6-93 54 53 2.32 535 
rrn5.fi\ARS..C'R-In6!1 2-7 5(\ 1-'1 
C' I'0.5-f.AARS..CA-0269 2.5-75 36 2R 152 3 I 1570 
CJ'05-EAARS..CB-027U 3.5-8.3 2(• 22 2.35 3.32 18611 
Cl'U5-l:.AAR~C B-0171 3.5-11..5 -~~ 45 2.h2 ~ I 4620 
C P05-[A!\RS..CB-0271 6.5-10.5 ~5 \) 

CP05-FAAR~CI3·0272 u 1·51 4<• I-I 24 4.65 2f>511 
c ro:;.E'.'\ARS..t B-0273 -1 :.-•> 5 S4 30 2.14 .uJ .101}(1 

('1'05-[A/\ R <;..(' B-0~74 Q 3-1:? .u 15 ~J.6 4 I .\J~ 

lPOS-EAAR~t 13..(1274 ~~-22 63 Cl 

C PU:'i-EII.AR~l!Hln~ tiS-5.5 67 '4 2..1 -1.44 lf>7t. 
CPOS...CAARS-C'B-027b 1-4.5 21 13 ~ 14 47 
CP05-EAARS..C B-0277 1.5-6.5 13 u 
CP05-E.AARS-CB-0~7K 3.5-8.5 41 7 
C1'05-[AARS..CB~I279 ..j.Q 35 Ill 1.'" (, 7 11170 

C'POS-EAA RS-CB-fi2!CO 2-7 IX Ill 
C PUS... EA.'\ RS-C B-028 1 S-13 0 II 

CPU5-J:AARS-CB.Q287 1-6 36 IS 1 10.'17 I J05 

l PO~ E "'-A RS-C'B-02X8 1-(l 73 5~ :!.33 5.4 650 
CP05-I'AA RS- CB..(I28\I 1-6 42 14 

Cl'O "- EA.\RS-CB-02K'l s 5-111.5 6:'! ~~ 

CPU5-LA\RS-CB-029Ci 4-l} hO 2-1 
CPOS- CA,\RS-CB·U'9ll 9-14 54 ~-~ K?-1 

rros..r ·\ARS-CH-029(1 t>-11 w 45 
C'POS-E.i\,\ RS-C B-02111 11-lf• < Cl 

CPU5-l.AARS-CI3-0Z92 7-12 56 J<) 

CPU5-lA \R\.C fl.(J~Q3 h-1'.5 sn J~ 

C:PclS-EAAR'>-r B.O~'lJ ~ '-IJ 5 112 55 
CP0'-1• '\Af<S-C B-1.l211} "5-17' 10 Ill 
C'l'();.l AAP.<;.( B02"1 ~>-It '-1 X 
< 1'115-f •\ \J~S-<. H-tl295 ft. II Ml ~(I 

\. P05.f·.\ \RS-l D-IJ~'l5 11-1 II w " ( 1'115·1 \.1\RS.« B-01% 7-1:? ·12 " 
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fAA Rcscn oi r 1\-l Gcutcchnical Dahl n<'porl 1\ hm:h 'OOh 

l allh.> 4-1 Continued- Caprock Laboratol) Tcstin11. aJtd Core Data 

Run Core Burk 
Boring Number Depth Recover)' RQD Specific \bsorptiou llCS 

{feet) (percent) (percent) Gravitv (Percent) (P5i) 

t P05-IO;\ARS-CB-0297 ·1.:5-9.5 80 5!1 

CP0:5-EAARS-CB-0297 11.:5-1 -1.5 M 31 
CP!l5-~AR.S-CB-0291! 5.:5-7.5 100 3)1 
CP0:5-EAARS-l'B-02<l~ t<-13 74 46 
CI'OS.EAARS-CB-0298: 13-17 4-1 16 
('1'0:5-EAA RS-Cfl-02()9 8-IJ 1!2 13 
C'Pli5-EAARS-CB-0300 6-11 62 24 lJI 7.96 
CP05-E.AARS-CB-0301 7-12 95 8~ 

l ' I'0:5-EAA RS-CB-0'0 I 11- 17 J4 10 
CPU5-EAA RS-CB-030~ 11-ll 46 lS 
U'!1:5-FAARS-CB-OJO:! 11-Ift -~~ ~~ 

t'I'0:5-EAARS-CB-0303 I\. ](I 115 7X 
CI'O:'-EAARS-CB-0303 Hl-15 65 51 2.05 IO•H 
<. P05-FAAHS-C!l -0303 15-IR 37 2!( 

CP05-FAA RS-CB-CB04 S-9.5 67 29 
CP05-I.:AARS-C'B-OJ0-1 9.5- 1-t.S 60 .jJ 
CI'05 F.AARS-CB-0305 05 n II 
CPU5-FAA RS-CB-0305 5-10 l\ 0 
CP05-EAA.RS-CB-03tlu 6-X 3 lOll R2 
CP05-EA•\RS-CB-0301' lU-11 93 63 :!.47 ::!.6•1 ~0~0 

CI'05-EAA RS-C'B-!13\Io 11 -14 61'1 ~7 

<. POS-LAARS-CB-030(1 14-17 -l2 :!l\ 
C P0:5-b\ARS-CB-(IJ0" 5.5-11'15 90 6H 

ll'U5-[A •\RS-(13-11307 105-15.5 7~ 4~ 

( 1'05-I'AARS-CH-030~ 5 5-10 ~5 J() 
CI'OS-EAARS-C B-0301> 10-l ~ 411 s 
CPOS-LA ARS-CB-0309 5- IU 5X 32 1.46 I X' 5~(1(1 

CPOS-EAA RS- CB-0309 I l-Ib }2 0 
CI'0:5-EAARS-C B-0310 4.5-8.5 5(1 0 

CI'OS-EAARS-CB-03 10 >1.5-9.5 IUO 0 
CP05- l' AARS-CB-031 0 10-15 20 14 1.74 8.-11 '710 

C PO.S.tA.<\RS-CB-0311 3.:5-8.5 U\ II 
CI105-EAARS-l'B-O:I II 11.5-13 5 I-I 10 
C'P05-b\J\RS-C B-031 Z ~-5-~.5 3!\ 0 

C'T'05-f.AARS-l13-031~ 8 5-13.5 ~ 0 
CPC);'-I::.AARS-L'I3-0J 1J 1-IJ ~6 (J 

CJliJS-EA !\RS-C B-0313 I)-II 24 I) 

CI'CJ5-CAA.RS-CB-O:J 14 .l..X.5 '? (I 

{ PUS-EAARS-C'B-031-l l5.X-13.5 ~~ (J 
CPJJ5-CA \RS-CB-03lt> 5-1(1 lX 30 
CP05-Ei\ARS-CB-0317 55-1 ~- 70 
C\'05-! \ \RS-lB-031~ 5-W 'II 

,, 
'~ 

(' 1'05 f '\AR$-( A-031 'I l 5-X.S -15 2~ 

( l'fl<.f A t\RS-l 13-UJ 1 'I l\.5- I 1 '> '17 [I 

l'PU5 L\ \R"-CB-OJZu ,_,,, 45 p 
c J>H5-f "\RS-Cl\-lll2U Ill 14 1' ~I 

( Pll~f A ·\RS-tH-11~21 5 5-11.:\ s X 

C P115-l 1\\R'>-t U-M12 :--ll <Ill , 

i3LACK 6 VE.AiCH 
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\ \ fh·wr\'ulr ~~ C~:otechnical DiltS Re('l•lrt 

T II a) c 4-I C ODIIQUCd - c aprucl,: I b .a or;llun C\1111~ 1U\ tJ(' urc 0 at a 
Run Cure !lull. 

KurihJ.l 'umber Depth Reco\CJ'Y HQil Stwrilir ,,h,orption l(S 
I feet) (perrcnt) (pet cent) (;nnlh (pHccnt) cptJ) 

I 1'0~-[-.AARS,Lll-113!3 +9 (~I !.M 
l'I'U$- I·.A I\RS.li3-03~J IJ-1-1 ~s zu 
( ruq \ARS-CB-1132-1 4.i5-\l 75 70 -1-1 ~ 3~ .. us 
( I'O~Ei\ARS-CB-.t1324 9.75-14 ~::. l!l () 

C 1'05--1 AARS.( ll -OJ25 5.75-l!l 75 96 1(1 :!. I 317 
CI'U5-l AARS-Cil-OJ~<> (1.5-11.5 -18 '1-1 2.20-1 7.1 1 
CPU S-LAARS-CB"O.UI1 li.S-14 3Cl u 
CI'05· f:J\i\RS-C'B·0327 4-9 7li 5f• ~.lh ()53 
l '1'05- l' J\/\RS-CD-0327 9-11 26 u 
CPCI5· l AARS-< '13-032'> ~-7 46 1.! 181i7 
CPOS- I \ARS-CB-mJCI 1-6 '>4 7 
( 1'05- LA1\RS-CG-O.B I 2.5-7.5 70 1.$ 7 11 4 

< I'(I~L·\ARS-< ll-O.lJI s-D (t ll 
(J'US- fA AR '). CB-03J2 J-~ 311 !) 

L'I'U~ LA ARS-('Il-0333 35-15.5 ~(I u 
( I'U~l A \RS..t'B..(I:U4 2.2~·' _2" 111 " l PHS. LA \RS-CB-HJ3S 0.9-4 9 411 II 
Cl'll<..l II \RS-CB-Ul3h 09-5 9 30 (I 

( 1'05-l:A.\KS-< B413J7 I 5--6.5 56 II 

\ I'OS.Ei\ \KS-1 B-IBJ~ (> S-115 2(~ " I l'IIS.!i.\.\RS-( B-013!1 ~-~i- 5 u. :J: 
( 11U~IiA\RS.CB-tiHII 15-!>5 I~ 7 
I Pll'i-IJA!\RS-Cii-113-llt I 1-fd 14 II 

I 1'115-1 \1\Rs-C'O~H~I I 5-oS ~(. I-I 
ti'US.I!A \K"'-CB-03-H t>5-ll5 1-l II! 
C 1'115-l':\ '\RS-CB-0~~2 ~ .. 7 k• ~· 
1 ros. r \ \RS-1 n-0341 +•1 J~ II 

( I'll"- l A \RS-<.. B-1134-l O.!I-5.1C J4 II 

CI'US. L \AR~ CB-03~5 -l-9 lll II 

I !'OS. r \ AR .,_C B-0:\45 <). [4 10 u 
( I'HS.f:i\i\RS-CR-O:t-111 0 1-5.1 I! u 
t I'll~ LA/\ ItS CB-OJ·Ib 5 1-10.1 -10 14 
1 rnq"\ 1\RS-< a.n,J7 2·() )\~ 43 
t'l'tiS.I '\o\RS-lB-1)347 6-11 42 IU 
t I'OS- Ei\ ,\ RS-CB·IB4~ I l-61 4() 0 
t I'O~F \·\RS-C'B-liWl 4-'l 40 II 

l'I'H~ I ,\ \RS-CU-0350 1,5-lU 3-1 12 
! PO.._ I '\ \RS Cfl-0.~.~0 7.5-125 8 )( 

< 1'11"-1 \ARS..I'I:i-11351 2-' 1!1 II 

I I'US.I :,\,\RS-1 U-0351 1-11 ·~ X 
1 1111:'-l'A \RS.I'Il-lnS.: < S.lll.:\ ~h 15 
I 1'11"5--.I·A -\K "-I ·a-11.153 ... - ' .!h :!4 
I 1111:S--l ~\ \R...,_I R-11354 ~ '-- 5 1(1 HI 
! l'ti'-I·A W'-l B-m5~ il S-~5 '~ 1: 
CI'US.f/\;\R'-ll-1--IIUI• 1-1• ILl 41 
t !•11"-1 1\t\RS-1 H·ll15to 1.1:? 111 l'i 
I I'll"- I -1\t\RS-Cfl.(j_\9 I I ::!-6 ~ I 1;- fi. 

l I'OS-F -\r\l~~ca.o~· I ~.:' I 6'1 .. ~ 
~l'!f'-11\AR-.: [fl~ll:'" j K~l1 I 111 ~ 
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F: \ \ Rl·wn uir \ · I Gculcdmkal Ootn l{qwrl 

II (! I bl "-1 C ooltnu - up rue kl h :.1 ornton cstmg an d( ore 0 fi lii 

Run (Of\' Bulk 
Bt~rin~ --.unth~r Depth Rl'l'OVl' t) RQO Speciric \b\cu·ptlnn I 'CS 

(feet) (perc~nll !percent} Gr-.nih (percent) !psi) 
L'l'll5- l \AR 'i-UJ-111.<9 .3~1L'i 3(i Ill 
CPI)5-[•\.·\RS.l'A-113t.ll 1 5-115 1~ 9 

Ci>OS-EA \RS.lB-UJf•l 1 5-6.5 511 If> 
Ci>OS-l:AARS-t ll·lllfl2 3 5-7.5 12 0 
li'O:i-L\,\ ltS-t'U-0363 3-8 ())) J.l 
CI'OS-1 AI\I~S.Cfl·03f>3 8-IJ 14 <) 

C'PfJS-EAARS.CIJ-UJM l .5-6.5 42 It 
C"PU5-EAI\RS.l'£\.03f..l 7.5- 12.5 .P :!I 
CPOS-L-\1\R "-f'B-011>5 1\5- 11.5 (,)! 5(J 

<. 1'05-1-\ \RIJ.CB-tn66 .J-<1 ;~ ~" 
CI'O>l:AARS.lB-U3M 9-1-1 10 ., 
C'P05-f A ·\R..,_l B-ltlf•~ ~·., 22 1 
L'Ptl~l-\ \ft5.·LIH131•7 --11 " 0 
l POS-E·\ \R'i-CU Olf~ 0.25-:'i. ~ .< Jl> 10 
Cl'05-[A \RS-<.H..UI6'J ~.! :!'- II 
CPOS-f \ \ltS-('Ii-llliO 0 9-5.6 ; 0 
CPC15-E.AARS.C' li-.fn7n 5 6-111.1> ~-~ 10 
l'P05-E \ \HS.l 0-0371 1.3-6.1 .u 12 
rPII'-f,\ARS t lJ 0172 4-'l t•S 45 
CPOS-I J\!\RS-C"0-1137:! 10-14 21J 0 
CNI:i-LA <\RS t'Li-1)37.1 .j 5-'1 5 su ~ 

CPOS- 1:1\ARS-( U-037~ '1.). 14.5 ~6 17 
C'PII~ f <\ '\RS C'A-0174 5.5-105 ~1 ~(.' 

Cl'llS-1 \ \lt'-. r 1.1-1137·1 10.5-1".5 IU II 

I 1'05-b\AR:O. l'IJ-Ul7~ 4 ,_,,' ~ 2M 
1'1'!15-1 \ \RS.l fHn;r, .. ;..q 5 71 Tl 

1 rus-r ~ \K~~l·a.u''' 55-10.5 (-til -li 
crn.;.L '\RS·l n-o~.- 111.5-15 5 10 .211 
U'U<..E .\ '\RS..C8-017k f>-11 &I 35 
ll'll>f \ \R:O..CB 03iQ 1.5-6.5 lb fl 

CPO> E.i\ ·\Rl>-CB 01~9 1-12 ~~ ,. 
CPUS-L• AAR'i-l U..Q1l<() 5 5-W Ill\ 20 
Cf'US-fi\ARS.C"U-1)1!!0 10-11 ~ll '>0 
C 1'05-f'A\R') \ H-111!11 1-5 .l~ II 
CP05-h\AR'>-t fl 03111 :\-10 I IJ 
li'US-I::J\ I\R'l·C'B·113X2 L'- 1(1 ~ n 
CP05-f \AR\-C'H~I.lN::' IG-15 lll 2h 
Cl'll5-l \ \1tS- I 11-0IKI 1.5-1>; lS :!0 
l 1'115-I.:.A\R'I·l H-IHI\1 l!5-IU II () 

l P05·G\\K~ l H-0.\lW -. ~4 Ill 
CPil5 Fe.'\ 1\R'-·( ll.(J>~4 i-12 ~~ II 
I 1'115-r"\ 1\R<..·l Jj..CI3SS 2-7 If• ,, 
t 1'115-t-AAR' t II·IH!<5 --I! , 

() 

I Pfl5-lc'\.\R~I ll.fiJI\1, 1.1-f> I y, ~ 

l I'U< ~ 1\ \R'>·I ll-0.~117 1-7 !lC M 
CI'IIS I ,\;\R"-t 11-01si --12 J; ll 

Cl'115-l· \1\I<S l !l 0>~~ 11-5 '~ l.\ 11Jll 
C 1'115-1..\ \lh-Cil-1i1~K 5-ICI ;!-1 II 

f-
Cl·u~ T 1\ IK~ I II IIIli" l-S _,I: :I' 

e.lACK & VF.ATCH 
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E-\ \ Rcseryuir \-1 Geolcchniclll Ontu Rrpurt 

Table 4-1 Continued- Caprock Laborator) Testing and Core Data 
Run Con Bulk 

Borlng Number Depth. Recover3· RQD Specific A bsorption U('S 
(feet) (percent) (percent) Gravin (oercenn (PSi) 

ClllJ5-EAARS-CB-03!l9 R-13 (I n 
CP05-EAARS-CB-U39!l 0.5-5.5 68 lll 
l P05-EAA RS-C'B-0390 5.5-10.5 12 0 
CP05-EAARS-CB-0391 5.5-10.5 40 .20 
(.'PO>EAARS-CB-0392 0-5 48 30 1805 
CPOS-E.Ai\ RS-CB-0392 5·10 0 0 
C'l'05-Er\ A R.S-CB-0393 0-5 40 22 
CP()5-EAARS-C'B-0393 5-lll 6 0 
C'POS-FAARS-CB-0394 1-7 50 I~ 
l' 1'05-I:.AARS-CB-03'1-l 7-1.2 3k 15 
( POS-1- A'\.RS-C B-039~ 8-13 J(l Ill 
CP05-fAARS-CD-OJ95 13-lil 18 l3 
CPO> ~AAR>CB-039b 3-S 8() lS 
CI'05- EAARS-CB-03'17 1-7 24 ~ 

CPOS-EAARS-CB-0397 7·12 6 0 
CPOS.E.AARS-CB-03911 5-7 .25 (l 

CPOS-EAARS-C'Fl-039~ 7-12 60 45 
CP05-EAARS-l B..J)39ll 12-1 7 29 19 
Cl'05-EAAR'>-CIH39CJ (,.Q 67 I'J 
CPU5- EJ\ARS-CI3-0399 Q.J:I 31 13 
<POS-EAA RS-l B-0400 3-9 -Ill I) 

C'I'05-fAA RS-CH-0401 5-1!1 10 II 
LP05-EAA R.S-C'I3-UJ02 53-10 -l-l 32 
CP05-E \A RS-CB-0401 1()-15 HI IJ 

t P05-I <\/\RS-l'B-040' ~- lfl 'i5 25 
li'O:'i-L/\1\RS-CB-lJ-104 1.5-bS 42 ~" 
CPUS-1'1\ARS-t 13-0404 b.5- I 1.5 (J 0 
CPU5-E.-\i\RS-CB-U~05 4-9 45 13 
CI'OS-EAARS-CB-(1405 <J-14 34 9 
C'PfJ5- I' fl AR.S-CB-0406 ().5 -l6 30 
CI'U5-EAA R S-C B-0406 5-10 5~ 35 
CI'05-EAARS.CB-fJ407 5.5-105 50 18 
CPUS-1:"!\AR.S-f ·s-U416 1"-1 7 62 .J9 

RQD = Rock Quallly Dcs•gnauon a~ a pen;cmage 
UCS = { fm:onfined Comprcs~tw Strt?ngth in pound~ per o;quare inch (psi) 

4.2.2 Fort Thompson Sand 
1lte ,jJI) sand below the caproct... IS compo~ed pnmarily ol calcite g.ratns. rhc carbuncttc content 
test wru. detennincd in uccurdancc v.ith the 1-lorida Dcpattmcnl of Trnnsportation (rOOT) test 
procedure. Resul~ ranged from 76.Ci pl'rtt:nt 10 111.9 percent wtlh an average or M3 6 pCITl'l1t 

carbonate 110nlenl The gram~ arc pla1y unct angular ami many. \\hen 'Jewed with a mngmlicr. 
haven !luted -urface on llflC of the (llatc StUl'!> 1\·10'-l if rllll all I he ~and gr::u~ appear tn bt> shell 
rr:,~gmeniJ- One I.'UITOSJ\ 11) II!St o;ent:s ( FDOT) Wa!- perfonned on 'i3llllli·om tht• h•rl l homr~un 
1·onnatmn t RB-02li2. 5 ll• 1 0- toot depth 1· 

9LACK b VEA iCl-1 
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•.t\.\ Resen·oir \.1 Cl·otcc:hnlcal Data Repnrt 

• pll X 9 

• Chlorides l)() part., pcn1111lmn !ppm) 

• Sult11tes 60 ppm. 

SPT samples were assigned group symbols in accordance Wtth AS1M D2.t!!7. Samples tested 
(90 tests) were mostly SM (53) with some SW-SM (12). SP-SM (6}. and GP-GM (4) and Wtlh 
occasional GM (3). SP (3), GW ( 1 ). GW-GM (2), CL-M l (2). ML (2). and SW ( 1 ). Percent 
passing the 200 ste\e ranged fi·om 2 to 53 percent with an average of 19.9 percent. Moi5ture 
content (i\STM 02216) ranged from 6 percem w 63 percent wilb an average of 22.7 percent. 
Hydrometer analyses (ASTM 0422) on the fines contcntur the two samples tested indicate U1em 
to be mostly silt with day content vr 5.X to !Ul percent.. (1uh1e 4-3) 

The gmvel content of the sample~ mcluded shell fragmcnlli and limestone chips. O~:nslltcs rang~d 
from loose to very dense. Samples with high gravel content, espcctally lime:;tone chjps. genera II) 
correlate\\ ith high SPT bk1w count~. Intervals of hard drilling a.' judged from drilling rate, dlill 
vibmlion and drill bit d1attcr ;llso correlate wi th high SPT blow countJ. and lnncl:>lllne gravel 
content. 

Table 4-.2 Fort Thompson Formation Labo..-atory Soil Testing 

.\ SDJ\1 -200 
Boring ~un1ber Depth Moi~ture D2487 Sien Clay C<h 

(feet) (percenl) Class (percent) (percent) (percent) 
CI'05·EAARS.CB.OI (,lt :\ .5 X7 .1 

( 1'05-rA\RS-( H·Oif,9 IX.5 SJ>-S\1 tl.! 
Cl'U5-F.'\AR5H 13-tlt ~o I J.5 SM ~l<.l 

CI'U5-EAARS.CB OliO 1\.5 K2 b 

C'l'05-r AJ\RS.C B.OPI 13 5 LiM ~U.I 5 ~ 
CPIJ5-I AARS-CB-QI?l b 87.7 

CI'05-EAARS.CB-QI71 I ~.5 S:!.7 
CPOS-EAARS.CB.OI 71 l\.5 ~6.:! 

CP05-rAARS-CB-OI73 13.5 S:'-1 39.!1 
CP05-F.AARS.CI3.0173 6 84 7 

t:P05-F A.ARS-C f3.{)1 74 b R3 
CP()5.[A.'\RS.CB·fll74 IK5 84!1 
l'l'05-EAARS-CB-tlt75 28.5 S~l 12' 
CPIJ5-I·.1. \RS.LB-01 75 X' ~5.'1 

Cf'll5-£AARS-CB-Cil75 t 3.5 xn 
Cl'05-f.AAR'>-CB-OI ~r. 135 SM 1<1 
C 1'05-h\ARS-l B-0171> 135 71< 5 
CPil5-!::A.\RS·CB-UI 7i 13.5 83.5 
I 'Pll'·l- 1\ \R ~t ij.(/17'1 lU '>M "I 
I 'l'll~·FA.\ RS-Ctl-0 I xu n5 <;\1 ~{lli 

Cf'(o5 f.A·\RS·CB-tiiSl (,,S 'il\1 !2.1 li.ll 
CPIIS-lA.\R~CB n tl!3 tl-1.5 S'i\1 13.1 
C I'll'+ •\_ \R"-1 'B~IIIi • ~ I U 
CP115-EA:\R!S.f'Il-Ol8f• 2'.5 :!f1.2 
!'1'115-L \ ~!S l tHlllt r ll<5 ..,~, 4 111 
t 1'115-h\.\RS-l H-fli8S ,, ll~. -.I 

l'f'lrf>.b\ \RS-C H-I'JIIN <\.~ 1:' SM 2:! 

BLACK & VEATCH 
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Eo\\ Re~cnoir .\-1 Ct•otechnical Data Rl'port 

Tallie 4-2 Continued- Fort Thompson Formation LaiJnJ'fltOr) Soil Tcstine 
\SDM -200 

Boring 'l umber Depth Moisture 0 241!7 Slen• Cia) C<>J 
(f ... et) (pt·rcent) Cla~s (Jlcrcent) (percent) (percent) 

t'P05-EAARS.CH-OI 89 Ll.5 :'1 S:\1 ,~ 

CPUS-F.AARS-CB-0 1 !19 8.5 79 
CJ>OS-EAARS-CB-0190 13.5 16 ~· n 
CJ>05-EAARS-CB-0 l!JO IS.S 9l!J 

CPOS·EAARS-CB-0191 13.5 21 SM 15 
C'P05-FAARS-C'B-{l191 1~' ln. I 
C' Pl15·f. AARS-C'B-O 192 1!1.5 X0.6 
CP05-[AARS-CB-lli9J 8.5 GM 13.6 
CI'II:'-EA 1\RS-CB-0 193 2S.5 GP·CiM 7.3 
( 1'05-CAARS-CB-0193 11 G\\-G.\1 5.5 
CPQ:\.fAARS-CB-0 l 93 13.5 GW-GM 10.~ 

CPll5-f AARS-Cfl-0 193 5.5. SI' . , 
' ·-

CI'05-I::.AARS-CB-OIIJ.1 II 78.6 
ct'05-EAARS-CB·UIIJ5 iU SM .n 
CPOS-EAARS.CB-0195 II SQ.5 
CI'OS.EAARS-CI:l-0255 9 33 SM 24 
CP05-I. •\ARS.CB-0255 1'1..5 17 SM 32 
CP05-E.I\ARS-CB-Il255 lid 19 SW-SM 11 
C'I'05-fAARS-CB-0:256 

'"' 5 
b3 Gl'-liM 12 

CPOS-L1\ •\RS-CB-0256 21.5 21 <;M 23 
li'OS·I:A ·\RS-CI:l·025f> 23.5 2'l SM IQ 

c 'P!\5-1 AAR<;-CII-U26(> 11.5 24 SM 1!\ 

CP0 5-I: A A RS-L B-0266 14.5 "' <;M 1-l 
CI'OS-L \ \RS-C'I-\.fl26U lb J(> S'v\ 25 
I 1'05· [ .\1\R $-CB-U:!h{) 2fl.5 28 SM n 
CI'U5- EAARS-l B-0:!61• 5.5 13 S\\ ·'>\II X 76J• 

CI'05-b\ARS-CI:l·O~fl6 ~6.5 22 S\\' -S:vt 13 
CPO~-EAARS.CI:I-0:!6~ 11.>..5 ,, CiP-GM 9 

CP05-CAARS-CB·01hS D5 30 SM 27 
CPOS-b\ARS-C'I:l-026~ 7 Ill.(; 
t f'05-fiAI\RS-CB·0269 13..5 3~ SM 25 
CPOS-F..Ai\ RS-CB-0:!6'1 s 5 :!~ S\\ -S.\1 I~ 

C I'U5-h\.>\RS.C'B-tl269 1!15 2J SW-SM 10 
li'O"-h \ARS-lB-0:!70 13 5 11• S\\ 35 
li'05-EAAR!>CH·0170 18.5 ~b S\\ -SM II 
CPOS-I!A \RS-CB-ll271 10.5 24 SM It< 
CPO'-I:.AA.R~( B-0~71 lg5 ~< <;M .. , 
CI'OS-EA.'\RS-CD-0::!"~ I 11.5 " S\V-~1 12 
1'1'05-F ·\ \RS.CR.0~71 13.5 Ill !I 
CP115-E 1\AR S-C: B·H272 5.l llJ '\M 15 
Cl'05· EA,\RS- l B·H27:! lP ~9 S\1 '4 
li'U'-LJ\.\RS-1 8·0~71 1~' 11 sW-S!\1 'I 

n•oq -'\•\RS-1 B-on~ ,, 5 15 ':1\v-SM 7 

crus-r \A R s-c:B-0!7' 75 " S:\1 1 .. 

ll'tl~-l \ \RS-Ui-On5 u.s IM 'l:\1 l'' 
CPet5-l \ \RS-Cll-112"' 5' :'4 SW-S\1 !(I 

1 rus-f \ \R"-rn.u:~:;;; "~5 14 S\\ -S\1 .; 

1 I'"'·I.!.AJ\ RS.t )j.\l_27h I-~ ,~ S:\1 11 
t PH5-EJ\J\R'S-I.'H·Oc71· .L•~ "-~ -... !' j 

BLACK & VEATCH 4 10 
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EAA Rcscnoir A-1 Gcutcchnical Data Rcpt~rl M;m:h. 200f• 

T a ble ~-2 Continued- Fort Thompson F11rmation Laburuton Soil Testin~ 

\SOI\l -200 
Boring Number Depth 1\Joi~turc 024H7 Sic\'C Cia) co~ 

(feet) (pcrcl'nt) Class (percent) (percent) (percent) 
CPOS-EAA RS-CB-027t. 18.5 2(1 sr-sM 9 
CP05-EAARS-CB-Il~76 !( 17 SW-SM u 
C PU5-EAARS-C B-0277 23.5 !5 SM 16 
C P0.5-EAA RS- C B-lll78 ll!.S 21 SM 14 
CPOS- F.A '\RS-C'I3-017X rn 24 SM 19 
CP05-EAA RS-CB-O:!kU 7 II! (i\V 2 
CPOS- LAARS-CH-0317 14 23 ~IL 5~ 

l P05-t AA RS-C'H-032<• 14 ,, SP-SM 11 
C1'05-E \AR "-CI3-0J19 !(5 17 SM ·~ CPOS-EAARS-C'B-032~ 13.5 2~ SM I~ 

CPOS-EAA RS-CB-032Q 1!!.5 13 SP-SM" 12 
CI'IJ5-EAARS-CB-03J3 !!.5 24 SM 24 
Cl'05-EAARS-CB·034f1 Ill 10 SI'-S\11 y 

CPOS-E.'\AR S·C£!-0358 13 21 SM 1U 
CPI\5-F.AARS.CB-0360 1\.5 2(1 GP-G:vt 8 
CPOS-EAARS-CB-0360 13.5 31 SM -16 
CPOS-I!AARS-CB-0360 I X.S 24 SM 32 
CPOS-EAA RS-C B-0365 11' 29 SM 19 
CP05-EAARS-CB-0365 IK5 23 SM -II 
CPUS-EAAR.S-CB-0365 23.5 23 S~l 36 

l'P05-f:.l\ \RS-CB-037~ 14,5 19 \1L 53 
C'PO.S.f'AI\RS-C'B-037;1 19 2.~ 'i\1 21 
( 1'05-FA\.RS..CB-037.\ 2Q , Sl\1 IQ 
C PIJ'i-1: \ARS-C B-tl377 155 18 Sl\1 I <I 

C PU~-f.i\ARS-Cil-0377 1'1 211 <;M ;:>._~ 

CPOS-!:, A. '\RS-C B·03 77 24 19 SM IX 
CP05-EA\RS-tB-n37" 2'1 15 SM 17 
CP05-f.I\AR S-CB-0406 23.5 y, SM :!X 
0'()5-EAARS-RB-0'82 5 (1 GM 14 
CP05-I::.AARS-RB-028~ IU 21 SM 17 
CPOS-EAARS-RB-0282 15 20 SM 
CPM-f.AARS.RB·O'l<J 5 10 CL-ML 3Q 
CP05-l:AARS..RB-o28J 10 23 CVvlL -II 
CPOS-I2A/IR'rRB-tl~~4 !() 18 SM 1(1 
CPU~·I''\ARS-R3-02!!-I ~) 2.11 SP .J 
CP05-EAARS-RB-01~t. 15 ~~ S\1 ~~~ 

4.2.3 Lower Fort Thompson Limestone 
A cemented zone: oHeo m:cm5 along the base llf tht' ron 11wmp:;on Formatitm nr a[(>ng the 
l:llllliJCI bet\\Ctm the ron Tho!Tlpsun romlallon and the undcrlylll!,! c~I\>Osahatchce fiT Pinecre't 
Sand The t'cmcmed 7onc fonns a hmc~tone la)et varymg from I to 6- teet 1l11ck. ;md the Wp \\:l~ 
pcr•ell':lted bet\\ ccn 19 :llld W- fi10t depth m the bunng:; ;m.mnd tht· p.:rimctcr uC the EAJ\ 
Rcscrvmr '\-I prmmrtl; tm the nnrthcm. ~:astern 1mu 'uuthcm ~itlt-~. II wa' onl\ found twrth ol 
bonng l B-021<0 nn the '"'SL~rn '1de ~~r th~ b~\ <\ Res ... ·Tvoir A-I 11 1\ a~ deepest along I he 
,uuthem half pf tht: ea.~1t:rn <.ide: and ,halh1wer •n th<· nnrth nr <~long th.: ,outh \Jtk Nu ;~th:mrt 
IIJ> maJe to ua-:~.: 11 1:11u the prnpm,~:u 1:..\1\ Rc:sef\uu A-I tnt.-1i01 

BLACk f. VEATCI< 4H 
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f:,\ \ Rc~en •1ir .~ 1 Geott·chnica.l Datn Report Man:h. :woe, 

For th~ most pan. th.: li me ... tone rang~" from ~un and \H'nk 111 moderate!~ har(l mmkratcl} 
'tmng .md pornu~ . .:on<.t~tmg of' sand ... t.tcd grams cemented onl) at the contm.:ts. TI1111. ~rrong, 

hard. U(:'ll~e bed~ are found withtn the interval all les~ than one fom thH:k Some of the imerv:1ls 
nc-o:~r lhc bottom con1ain line, subrounded. ~1uan7 sand stmil<:~r to that in the underlying 
Caluosahatch.;c or Pincc:rc~t Sand Member. 

Auemp\J> to core this lower lime~tone were made in 2!< bonng:>. Core rccO\crtes ranged from 0 to 
tOO percent with tin average or 45 percenL RQO ranged from 0 to li4 percent with an ~1verage of 
LK5 percent. Selected samples were pulled from the core runs. wrapped for protection and sent 
to a laboratory for spccilic gravity and absorption (ASTM 06473). and unconfined compressive 
strength testing (ASTM 02938). Spectlic gravity ranged from 1.5 tu 2.96 with an average of 
2.17. Absorption ranged from 2.05 to 15. 1 percent und averaged N.05 percent. Unconlined 
compressive strengd1 ranged from 960 to 5.920 ps1 and avcmged 2.7~0 psi. Again as with the 
capro.:k. ll muSI be empha:>t.leu thol because or the large core sample losses these results 
probably represent the upper limns nJ the tmc range. (Tablt: +3) 

Tnble 4-3 Limestone Labornto!) Testing and Core Data in the Fort Thompson Bellm 
c aprock 

Run Core BuJk 

Boring Number Depth Recovery RQO Specific t\bsorption ucs 
( feet} (percent) (percent) Gravity (percent) (psi) 

f'POS..f'i\ARS.CB-0 16~ 23.$-28 5 26 IIi 
CP05·f.AARS·CB-OT70 25·19 22 13 
CP05-F.AARS·C0.028"1 .,,_.30 8-4 n2 2.~7 2.115 2400 
Cl'll5- LAARS.C'B.02!<'l 15-!0 0 () 

l 1'05-L -\1\R..,_CH.O~RQ 2115-25 s 57 14 2Ai• 15!> 
l P05-EAARS.CTl.O.!<lll 23 C2!t.5 () (l 

Ll'l15-(.,\AltS-l'B-tJ291) .t.l .. J9 :!!< t.! 1 .. '\1 52(1 1215 
l 'P05-LAARS.C B-O:!Cll .!3.5-11<.5 15 u 
CPOS.f;A.\RS.( 13-0:!91 36-W 65 17 
(.'1'05-EAARS-('8..()2\lJ 37-e 92 .17 2 t4 9.02 1053 
( P05· EAAR~t'B·IH~ 14.5·1 4.5 J(> 12 
CP05·EAARS.C0·030~ I \l.S-23.5 15 0 
CPOS. EAARS.CU-03 I 0 10-35 56 2.4 2.96 l> .t 59~0 

t 1'05-EA/\RS·LB-031 I t3.5- IX5 lO I) 

CPU5-[AARS.CB·0.3t I 23.5·:!X.5 72 1~ l.l)t 13.~!.1 

CP05-f AARS..CB·031:! .B.S-2ll.5 -10 0 
CPIJ5-EAARS-CB..{I3 12 .2X5-.B 5 66 t4 I ~!11 7 .3li 
C l'05-b\ARS.l B-0311 .'3.5-365 u II 

t PO.~~ A•\RS-l'B·\HI \ 2~-3\) 6!< 52 
Cf'05-f AARS-CB-031-1 .25-Jll 60 -IK 2Q'It) 

U 105-CAARS.U3-03 I~ ,() .. J5 96 M 4916 
r PO '-I··\\ R <;..f'R.(I1 In 21 :'·25 5(1 28 
CPfl5·Er\. \RS·C'B-tlJI h ~5-30 76 49 
l P0 5- I' AAR~C l.l-OJ I !I 1'~-25 1011 -lh (IJJ 15 I %0 
CI'U5-CA \RS-CI:l-IJ31 ~ 25·311 LOO 53 5 2.111 I. I\' 3U4' 
r I'U.5-l 1\ \R '>·l H-U3)1l 15-2tl 'Ill Ill t..)St 
• PH'-E.t\1\RS.l B-u:121 lt..:•t 7~ ~IJ 

li'05·l -\,\R..,_C A-UJ'l 21-:'.1 '~ .jl) lJ 

Cl'll5·1 \ \R=>·l El-0323 1375-2S; ~ \1 

l 1'05-L'\ \RS.< B-011-1 16-: I ~z :;,., l3') 1§1 

I f'H.'-L\ \[(~1 B-lll'!d !J-2_(, p ~ 

BlACK <1o VEf\TCH 4 2 
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1 uhk ~-' Continul'd- Lim~\lum· l .nhurultu~ l l'~t int.t a nd Cun· Out:& in lh l l ur I 
T hnmp,on (Jl•lcm lhl' O tproct.; 
Run Con· Bull.: 

Borin~ ~umbel Deplb Recu,er, RQO Sptocilic \ bsorptiun l CS 
(f~ll (percent) (pt-rcrnl) Gnnih CDrrrenu Cl»il 

Cllfl~l~A \R'>-l U~ll1to -_s. ~:! ~ SOl 52 :!.Ill II 
t I'll~ I'\ \RS-< 1Hn2a 2:!.5-~'7 5 ,,, 

" cruq" \R'i-< u-<1'27 IK-23 711 11< I 'lUI IJM 
( 1'11~1 \.'\Rt;.t B·H.'27 'H-2X 1-1 It• l.97 11.57 

( 11(J~L\,'\RS.l'll·ti3JIJ 10-15 12 n 
l l'f15- l 1\t\ll.S.t 11-11310 19-24 l·l (I 

li'U~-[1\!\I~ S-( Ll-0.112 15-20 14 (I 

l l•u5-l·" ·\ItS til .u.112 l..i.5-2N.5 •IX 12 
CI'US--1 ''\R'>tl'l-ln~' " -27 Ill (> 

l 1'11~1~\.\KS.< H Ul~l 21.5-:!ll; :I• () 

l 1'115-HA \I(C,.t U.tH-11 :!C\.5-31 5 12 li 

l 1'11~1',\,\R-..l B-111-11 ~ 1.5-36 ~ Ill II 

cru>t AI\Rs-t u..o~•J5 30-35 ~· 13 
L ros.r" \lb·< H-111'15 35-m ""' 2J 
li'OS.f•. \ \R'd li-llNil '~-3U ll II 

t'P\15-Ji,\AR'-< ll-4ll% 30-35 :,, 10 

li'05-b\;\R"-1 B.fl.llMI ~15 · I~ II 

Cf'OS.I:AJ\IlS cu l~lfMI 15-:!11 110 1.S 
Cl'll<-E \t\R\l' (H).Iflll ~1-:!5 .211 (I 

I l'tl<·h\AII<;.l'U-l~IU5 :!5-JU HI n 

('PIIS.I~\1\It" l"ll II.ICI~ J(l.j~ II II 

CI'IIS.I \ARS.l B.(l..I07 ~;;~.n 'i :!l' 14 

l PftS.I;At\ 11"-Clt.(t-lfl1 I 33.::-J~S 'I4 41-; 

4.2.4 Caloosahatchee Fonnation and Pinecrest Sand 
B.:ltl\\ th.: l•m 1lwmps110 Fonnauon th~· honng' p.:n.:trat.:d 'hdh. lin.:, untl,•ml, ~ubrliUnJoo . 

quar11 ~•mJ '' 11h I neal .:.:mentt'd Tune-' In lhL' n1to~oml· tlnlh:d hlmn!!s. the- (<:mcnh.:d ton~ ~..-rc 
rl:l'll\l!t<:d us !!rll\l!l '>11<:0 ag:,'l'egatcs or th.: '""d .tnJ 'hell lntgm.:nh. nw ~~ntd helungs tn the 
t'alnosalutdlcc l11rmattnn anc.J,or the J>mccrc'l '-)a111l ~ll:mb.:t of tlw I :muumt lonnatmn that 
L'unnol b~: d tlt~ rentl!lted as noted above. I he lnp ul lh~.: ~and til the tl!co\crcd s:mtplcs ranged 
from Ill s to 41 ~ r~·l't and a1 crag~:d JCJ li:ct lillrtng.' !_!t:'ll~·mlly hci\H'Cil ahnul Ill und "11-lb•H 
J~.:l'p .:mlctl 111 ihc 'nnd Only the h~~ring' ''' 11111-l')(lt deplh ut dc~.:pct penetrated nthl the 
umkrl) 1ng Odu>ro:.:- LIIHCMOO<! \h!mbct l'f lh\.' I ;unianu lttnllJIIIll\ ,\I on~ the .:astl'm llld ol tho.. 
stlllth ,,Jc .. r thl· b\;\ RL...,\:1'\l•ir ,\-I , lh11111g' t B-ll;!h7 thrvugh l'B·ll~i\1 :~nd l u-u::l\~ 
pcnc-urJI\:.1 o hl\cr l•l 5th~ -and n.:ar I he- h:t<\COI the I ummmt I omlallon 

Ocnslltt') ran,g~:d rnnnllXN~ to H"l) \lcn'l.' s.unplcs ~cnt lor lahnrarory ll.'sllll£ IH'n.' d.s-:Nikd as 
per li::O.< '\as nK•:.Ii)' SJ'-~\11.;3). '\\11~'1 nd S\\.S\111''1 '100 ,~ ... "n~l••n.•ll~ 'I' 18,. lJP-G\1 
( "'· (,I' II 1. m.t l 1\ I 1 I 1 Pen:cnt p;t>Mng the !t)(l !>tC\ c mn1,ocd lmm I lu '9 S percent \\ tlh an 
thCfli~C of 10 7 JlCJccnr Mm-.tur.: t<1ntC'lll .m.l Cllllwu:nc cufllcul mngcd ftltn ~ tu 111 pci'\'Cftl an,J 
(t)lJ 1•1 77 I pt:tL'COI U\Cfll!-'lng .ZI 3 pcrccnl nnd 1h I JX'l'\;._-nt. t'e,pe<!II\Cl). I h.: cia) C\.•ntcnl 
fmm h1'1lmmctcr l<:liltng rnng-.-d fmm I 4 •u 6 Ci ncr ~·nt '' nh ''" '' cmgc ,,f ~ -' J'lCI'CCill (I ahle 
4--1) 
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EAA Rl.'senolr A·l Geotechnical Oulu Report ~1:.11dl. 2006 

Ta ble ~-4 Caloo~ahatcbee and Pineue~l Sand LubCirator~ Soill esting 

ASDi\1 -20() 
Boring :\umber Depth \lobture 02487 8 it'\'C Cia) co,, 

(feet) (percent) Class (percent) (Percent) (percenO 
CPil.'\-EAARS-CB-0 11\)C ~85 SP-SM 7.5 
C' P05-EAARS.CB-O i6S 21U 29.1 
CP0.5-tAARS.CB-ll168 43.5 10.9 
CPOS-t:.AARS..CB-0 170 41!.5 SM 21.9 3.6 
CI'0.5-EAARS-CB-O 170 29 .10.5 
CP05-EAARS-CB-Cl 170 43.5 37.3 
CP05- EAARS..CH-0 17 I 4~.5 SP-SI-1 6.4 
CI'05-1!AARS..CB-tl171 33.5 3 1-1 

l'P0.5-FAARS-CR-O In :!~ ~ Sl'-SM 11.4 36.8 

CP0 5-I' AARS.CR-01 n 385 314 
C'P05-EAARS-C'B.(JJ73 28..5 :!7 (> 

Cl'05-l' AARS-CB-0173 4!1.5 34 6 
CPtl5-Ci\ARS..C'B.0174 -13.5 Sl'-SM I! ..I 
C'P05-P-AARS.CFI.()I 74 31t5 1~.5 

CP05-EAARS-CB-HJ75 3!<.5 n 
C'P0.5-EMRS-CH-OJ 76 43.5 SM 3').5 11.6 
CP05 FAARS·CB-{If 1(> 38.5 253 
CP05-F'At\RS-CB-Ul77 -'3.5 16.7 
CP05-EAARS.C'D..(ll 71< -~~ 5 'iP-Si'v1 HIA I 'J 

C'Pil.'\-E,\ARS-CB-0 171< 3R5 24.5 
CPO:-- (,AA R S-01-0 1 i! I 48.5 16.8 
CT'05-EAAJtS..CIJ-01 S2 4~ 5 SM 13.2 
CPU'-1 \AilS·l B-UlK~ 21\5 SI'-S'vl \) 1 J.j 

CPO~-rA \RS-(TI-01s.l 2t\5 '>P-'iM '15 

CPOS- f Ai\RS-t B-HI!\5 -13.5 SM 2~ 

lP05- I· A.\RS..CB-01 k5 <;J,5 17 '>M 14 
CP05-F.A 1\RS-CB-01 R5 5R.5 '" <;M IS 
CP05-EAJ\RS-CB-0 11!9 53.5 15 (L\ol 13 
CP05-EAARS-CB-01 t;Q }3,5 2<• SP-SM IJ 

C P05-EAARS-CB-!l 1 !<9 585 (13.2 
CP05-EAARS-CB.()1X!I 211.5 145 
CT'05-EAARS-CB-0 Ill 'I 63.5 -IL6 
CP05-EA \RS-CB.()IQIJ 48.5 :!!l <;;M 15 
l POS- EA.\ RS-CB·O I 90 33.5 5(15 
c·POS-I;AARS-CB-OI•H ~S5 SM 
l P05-l:.,\ARS-CB-0191 33.5 :!() SP-SM ,, 
CPU5-b\ARS-CB-11191 3X ~ ~0.7 

C'PoiS-t.AARS-CB-Ol'l I ·1:15 :!5.:1 
CI'OS-l:.AARS..CB-01'1:! ·111.5 GI'-GM 79 
CP05-EA,\RS-C'B-t!1'11 :!~5 SI'·S~1 10 
CP05-EAARS-t B-0111' hl\5 GP-U~I 1\.-l 

CP!IS.I A•\RS-CB-tll IIJ 'R-' "'' 1(>.2 
CP05 [1\AR'>-CO-tli'JJ 33.5 sr •lJ 
ll'll~-1 •\ \R<.,-CH-tll91 3X < '\P-S:\1 IU' 
fi'U5 [ \ \R:,...CO·IIJ<I> hJ.; 'i\\ -C::M IlL~ 

CPII5 r .\AH" Cfl·lll'J4 335 'iM 1-1 J 23.3 
C 1'05-EAAR"-l'13.()1Q' -11 < <;I\ I lh) 

l I'll' l1\ ARS- ~·B·Il I 'I" s• : "" -'i!\1 "" 

SLACr 6 VEATCh 
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b\ \ Rewnoir A-1 Ge•1terhnknl Datu Repurt ~bn:h. 200(1 

Table 4~ Con1inued- Caloosuhatc:hcc and Pinecrest S11oll Luboraton Sui) Tcstin~ 
"\SOM -2(1(1 

Boring "'umber· Dl'pth Moi~ture 02487 Sieve Chn co, 
(feet) (percent) Clll\s (percent) (percenfl Coercent) 

CP05-EAARS-CB-0256 JX.:\ 18 '>M :!2 
Cl'OS-lAARS-CB-0256 44.5 19 SP-S:\1 IS 
CP05-£AARS-CB-1l25h 55 2J SP-SJVI !; 

C l't15-EAARS-Cil-0256 5(1.5 I') S\V-SM 10 
CP05-EAARS-CB.{}Z66 Jl n SM 25 
CP05-EAARS-CD-0:!66 55 30 SM ~2 

Cf'OS-EAARS-C'B-026(> -145 15 SP 3 
C'f'O)..EAARS-CI3-02litt 37 '7 SW-SM <) 

C' P05-EAA RS-C'IJ -0266 4'l 21 SW·SM 7 
('1'05-E Ai\ RS-CB..0:!6u 61 JO SW-SM II 
CP05-P.AA RS- CB-0266 ()55 12 SW-S'vl C) 

C' 1'05· L.\.A RS-CB-026{> 6K5 :!:! SW-SM 8 
CP05-EAA R S-l'f3 -O~M 785 :!6 SM 39 
CPOS- EAA RS-CB-{}168 33.5 IX S\\'-SM 9 
C' P05-EAA RS-CB-0169 33.5 Ill SP 3 
CP05-b\ARS-l'B·0:!69 JX.5 71 SW-SI\1 b 
CI'05-EAARS-CB-027l 38.5 24 W-SM 10 

C'POS-EMRS-CB-0272 28.5 l9 SP 5 
C'PO:\-bAARS.-C'B-02i2 5~.5 :!I SI'-SM 5 
CI'05-bAARS-CB.tl:!72 3:\.5 16 SW-S>,I 5 
CPOS-FAI\R'H'B-0275 1K5 l5 <;1'-SM 7 

( PO='-FA>\RS-CB-0275 'Jj 15 SP-S\1 1 

C 1'05-EAARS-CB-027~ 3~.5 ~I SP-SM ~ 

C 1'05-F \<\R'>-<'B·Il~75 48.5 21 SI'-SM () 

CT'05- r AAR:>-CB-{1: 75 7'' 1.;'1 1~ SP-SM I (I 

C 1'05-1.:1\.ARS-L'B-0275 5S.5 n SW-SM q 

l Pfl'-F \'\R\-CB-Il~7!i 1>3.5 ..!X S\\ -'>M 7 
C f'OS-EAA RS..CB-tl27(o 2K5 27 -;r.<;M f> 

CPOS-EAARS-CB-0176 33.5 17 SP-SM \1 

C 1'05-EAA RS-CB-0277 1.R5 ..!4 SM I) 

CNJ5-f AA RS-CB-0277 B5 30 SM 16 
CP05-EAARS..CB-027X 33.5 2-1 Sl"·SM 6 
C£'05-F A.·\RS-C'B-027!< 285 12 SW-S'vl 9 
l'POS-EAA RS.CB-U.2HO 2K5 l3 (.,f'-{,1\1 '} 

CP05-t:I\ARS.C'B-02XO J3.5 2$ SM 15 
Cl'll5-fAARS-C'B-U2lW 'l( 5 24 SP-S\1 II 
CI'OS- tAA R S-l' B-02~0 as ,~ 'iP-SM II 
CPII~-l- 1\ARS..CB-02RO 5'5 n SP-SM Ill 

Cl'OS-E \ARS-CB-0!80 11!\5 :!J SI'-SM 10 
CP05-LAARS-C 13-0:!~t) ~~.5 21l S\\ -SM H 

CP115-I: \AR';-l B-02111 J35 ~4 l 

CPIJ5 F -\.\RS-CB-tl~l7 ~ 25 '>P·S~I ll 
CPU5- E \AR <;.('B.nJ!') 23 ... 2h sr-'l:vt (> 

CI'05-L \ARS-Ul-11~2" "" II> SP-S\1 ~ 

CPU 5-I \.-\ll'>-liHl.\1>11 .!3' " '>M 1.5 
Ci'liS-L\;\R<..< !l..fJ36S .2S5 21 ')\1 '' CPU5·1 •\1\ll.S( 8-ll~h'i 3~ 5 ~~ "il'·"M ll 
LPLI~-EAARS-t'I:J-0313 '\-! :!(, :o.r• .. 

BU,C~: 3 VEATCH 


 

App A Annex G-1 Geological Investigations North of Redline

52
 

CEPP Final PIR and EIS  
App A Annex G-1-52

July 2014



 

[ ,\ \ Resen·oh· i\-1 Cc·uH·chnlcul Data R1'11nrl 

Tnblc 44 Continued- C'aloosahatcht.w und Pinrcrest S:md Lahoraturv Soil Teslinl!. 
\SDl\1 -200 

~oring ~ tunhrr D~?pth Moisture 024~7 Sieve Chn co, 
{feet) (perllcnt) Clas~ (Jiercent) (pcrc~nt) (percent) 

CI'05-EAARS-CB-o4Ub 135 13 SP-SM n 
ll'05-t;A.\RS- RB-02!1:! 30 s S:'vl 17 
l 'POS-LAARS-RB-0282 -15 l.l SP ~ 

CPOS-CAARS-RB-02~2 (i(J SP-SM 8 
CP(lS-EAARS-RB-02~3 40 17 SP-S~v1 (j 

CPOS- EAI\RS-RB-0283 45 GP-GM (> 

CPOS-EAARS-RB-0183 (,0 !i SP-S:\11 8 
CPHS-I'AARS-RB-0283 70 SP-SM 15 

CPC}S-EAARS-RB-OlX~ -10 2 GP •I 
C Pft5-I.:.AARS-RB-02N4 45 GP-G\1 (t 

CP05-EAARS-RB-H2S4 55 II• SP-SM I) 

t'I'IJS-EAARS-RB-0~!!5 -10 SP-SM II 
CP05-EAt\RS- RO-M85 45 SP-SM 7 

CP05-EAARS-RB.O.!!i6 30 "' SP-SM (, 

C 1'05-L'-ARS-RB-0.!81> 65 21 SM 16 
C 1'05-EAARS· RB-02l<f> ·'5 2~ $1'-SM 5 
CPO:>-r.AARS-RR-0286 -10 SJ> I 
CI'OS-CAARS-RB-02Xf> -15 SP 3 
CPU5-h;\ \RS-RB-()2~(1 511 SM 18 
CP05- EAARS-RB-02R6 (j() I~ :.P-S\1 II 77.1 

4.2 .. 5 Ochopee Limestone 
nw top ot the Ochopee I tme~tnne Member of the l'antl<tllll l nnn~tlion was pcnetmH:d hv llw 
100-li.lol tong bonng~. and the total lhtckne~s wa~ penetrated b) 1h.: rn\Ohl>nic drilled bonngs 
1l1c Lop of the Ochopee L1mestone as judged fmm the topmost SPT samples re~o:O\ercd nnd from 
the lop in the rotosonic drilled boring:;. ranged from 63.5 to 89,3-lool depth. with an avcroge of 
7-l reel H averaged about 90 feet in the rotosooic drilled bonng!>. In the borings, the Ochopee 
Limestone consisted of van able proporllons of line. subrounded lJtmrt7 sand and fine to medium. 
angular to subroundcd calcitic sand. Gmvel si~:ctl aggrega te clasts of the sand arc common 
e;,pecially in the rotos•lntl..' drilled borings. 

Dell\Ity in the Ochopee Limc~tone a1> JUtlg,cJ by SPT bhl\1 count~ tu 1011-fotll depth was mostly 
mcdaum dense 10 den~e wnh ksser in~tances or very dense zones. or refusal on apparently hard. 
cemented 7011CS. Samples sent for laborattlry ll.:l>tlllg were were cla:.stlicd as rer uses ;u, moslly 
SP-SM !3~!1- SM {241. and SW-SM 117) with a fe,, GP-GM (.t) and GW-GM (ll. Percent 
pa;,smg I he 200 ~tt:\' C ranged from 7 to 30 pcrco:nt "i th an ~1' emge nf I I 7 rcrcent lvloisturc 
l'lllllt:l\t am) carbonate COIILClll ranged from 7 IO 2~ percent and 32 .8 10 7loUS percent. ii\"CJ'aglllg 

I i.<.S pcr<~ent and 65.!< ~rc ... 'llt n:topecti\ ely tTahk 4-5J 
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E.\.\ Reservoir A-1 ( .enf\•chnical Outu lt<•twl"l 1\laro.:h. 200o 

lnble ~-5 Ochopee Limestone Laboraton Soil [cstiu~t 

ASOM -201) 
Boring "lumber Depth Moisture 0 2487 Sie'e Cia) COl 

(feel) (percent) Class (percent) (percent} (perc-ent} 
C'PO:'-EAARS-CB-UI89 (>1<.5 Ill G\\ -C"i.\1 II 
L'I'05-t::AARS-CB-UI89 ~8.5 25 SM 17 
l'PU5-EAARS-CB-O 1119 735 24 SP-SM lS 
Cl'05-EAARS-CB-UI89 83.5 22 SP-SM 10 
CP0.5-E,\ARS-CB-O IIS9 7li.5 45.9 

CPU5-EAARS-Cil-{l l R9 73.5 69.1 
CPOS-E;\ARS-CB-019(1 93.5 " SM 14 
C 1'115-EAA RS-C B-0 I 90 li8.5 19 SP-SM I~ 

CP05-EAARS-CB-O 190 78.5 12 SP-SM 12 
CJ>05-r:AARS-CI:l-01911 71.5 65 
CPI!5-EAA RS-CB-0 I 90 9K5 h-7 

CP()S-EAARS-CB-0 191 1>8.5 20 SM u 
CPO:i-I'AARS-CB-IltlJI l)j 5 '1 SM 12 
CP05-EAA RS-Cfl-0 191 135 I>!!. 'I 
CP()S-C.AARS-CB-fH\ll 7X.5 67.8 
CP05-EAARS-CB-11192 7KS SW-SM 92 
CP05-f At\RS-CB-0194 l\.3.5 SM 16.2 
C'P05- [ AARS-CB-o t9~ 7;1.5 Sf'-SM X.CJ 
li'US-Ei\ARS-CJ:i-()(44 H5 S\\ -~M :S.9 
CP0~-£1\,\ RS-CB-0 19.5 7X.5 SP-S\1 9.3 
( POS-f-AAR~CB·UI95 ln~ <;\\ -SM ')7 

CP05-EAARS-CR-0256 '11 11 St\.1 17 
l'f'O:S-LA,\RS-CB-02~1\ <1.~.5 Ill SM ~~~ 

Cf't)5-f AARS-l U-lt:''" 'IK.5 ~1 '-::\1 ~~~ 

CPllS-LAARS-CR-0::!56 10 11\ sr-sM u 
11'05-LA \RS-CB-0156 7h :!R SI'-SM II 
l'P05-EM\RS-C B-U25t\ X0.5 .:!(> SP-SM 10 
CPOS-EAARS-CB-0256 65.5 21 SW-SM 14 
CI'05-I::AARS-CB-025h 85 26 SW-SM 10 
CPO:\-!:AARS.l'B-1125(> ~9.5 

,, SW-S\1 9 
CPO:S-EAARS-CB-0:!61> 1\5 14 G\\ -GM h 

CPU5-l.cAARS-CB-011it\ 71 11 SW-S/1.1 I() 

<. PUS-I:Ai\RS-C'H-0:!66 7f> IX --~-<:'VI II 
CPOS.f:At\RS-CB-0:!1\fi M<l.S 14 SW-SM ~ 

CP05-EA\RS-CB~l~(i7 xx.s 'I SM :!9 
<. PO.'>-FAARS-C 8.{):!75 !13.5 20 S\v-S\<1 11 
li'OS-EAARS-CB-11275 '13.5 I>! S\\-'iM 11 
( 1'!15-1 A \H'H'B-112XIl 7J<; ~6 SM !:! 
l 1'115-b\ARS-l A-0~80 !13.5 !1 SM IIJ 
I 'l'll5-lMRS-C B-O:!X() Xh' 23 SM 12 
CI'0'-1- A \It '<-CH-111fHJ 1)3' ~4 <;1\.1 l' 
CPU5-I·A,\R.>;.C B·02XII 7~' I•• 'ii'-S\1 N 

l F'U5-L\>\R'S-L'B·O~l'<n Ill\~ 2-1 ';F'-';~1 11 
I 1'11'·1 A. \RS-lill-t12l(! )U ' (•l'·t.~1 

~ 7.1-.l 
I 1'115-L\,\R"-I<H-ll2X~ 6' 14 I,P-Ii\1 7 
• Pll'-f \ \RS-RB-02S2 '<II W-S\1 '1 
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EA \ l~es~noir i\-1 Geot~chuica l Outa Rcpurt ~tal ..:h, 1011(1 

Table 4-5 Continued - Ochopee Limestone Labor11tor) Soil Tcstln11. 
ASDM -200 

Boring 'lumber Deptb !VIoisture 02487 Sieve Clav col 
(fed) (percent) Class (pcrt!ent) (pcrc~nt) (oerccnf) 

CP05-EAA RS-RB-01R2 ~5 SP-SM ~ 

CPOS-EAARS-RB-0~82 l iS 20 S:VI 27 
l'PO:'i-EAARS-RB-028! 120 22 SM 26 
CP05-EAARS-RB-02!<Z 125 SM 19 
CPOS-EAARS-RB-02K, 130 21 SM 15 3Z.S 
CPOS-EAARS-RB-0282 135 21 SM 21 
li'05-[Ai\RS-RB-0282 150 SP·S~1 7 
CP05-f:AARS-RB-(121C 155 GI'·G.M 6 
CPU5-EAARS-R9-02S:! 95 ~, SP-SM 6 

Cl'05-i::.J.\.ARS.RB-0282 145 IJ SP-SM 11 
CP05-t.AARS-RH-02KI 75 SP-SM 8 
CPOS-EAARS-RB-02!!3 110 18 S\1 14 75.5 
C'POS..FAARS-RB-02Kl 1.55 SP-SM II 
Cl'05-F.AARS-RB-02S3 100 ll <;1'-SM 9 71 7 
c. 1'05-F.AARS-RB-0!83 1~0 I 'I SP-SM Ill 5~ 

CP05-EAARS-R B-02!B 115 16 SW-SM 12 75.9 

CPU5-fAARS-RB-02~J 12:5 13 S\V-SM 7 77.7 
CP05-LAAR.S- R.l:l-02!0 IStl 13 SW-SM s otu 
CPI\5-1: AARS-RB-021<3 160 14 SW-S~t \J 1·7.2 
CP115-EAARS-RB-021':4 tOO II <iP-GM 11 
CPil5-LAARS.RB-02~4 110 13 SM lJ 
( 'PU'-.EAARS-RH..O~S4 7U .., SP-SM 7 78.~ 

Cl'll5-cAARS..t< B-U1S4 75 st•-S\t (\ 

Cl'05-f:.i\ARS.. RB-01X-1 '/(J 15 SP-SM 7 721 
C l'llS-I·.A,ARS-RB-01S4 tlfl SI'-S\i 9 
CP05-LAARS..RB-U284 liS SM 13 
CP05-EAA RS.. RB-Il2X~ 125 10 SP-SM i:! 
C"PO:\-EcAARS·RB-02X4 140 9 SP-S\1 7 55.4 
CPC15-EAARS-RB-n2R.J l5U SP-SM CJ 

Cl'05-F.AA RS-RB-02115 10 SM IJ 
CP05- rAARS-RB-0:!85 75. ':IP-SM II 
C 1'05-bAi\ RS.RB-02115 IHI SM 16 
l PU5-£:A\RS..RB-It:Zll5 115 Sl'-SM II 
CP05-t:AARS-RB·0.2SI> !5 13 S\1 n 72 
C l'll5-EAARS-RB-02H6 till 2(1 SM 30 
CP05-cA '\RS.R.B-O!S6 70 SP-SM II 
t'l'lJ5-E.\A RS-RB-O~X6 8(1 12 '>1'-SII.I 7 
t "P05-LI\ARS..RB-O.'.RI> CIS lr SP-SM K 

l £'05-LA \R."-RB-02K6 1115 1-1 SP-S\1 7 

U'0'-[.\ARS-RB-02!!fi liS 'iP-SM Ill 
('1'05- 1- AAR"-RB-Il~8t, 115 17 SP-S\1 ~~ 

CP(I5 L \J\RS-Rl1-01Ro 1~0 15 SP-SM 7 5!i~ 

LP05-I-l\<\ll"-ltli·UZR6 I 'ill W-S\1 Ill 
l 1'05-l A .\RS· Ru-u:M, 155 '>P-S~I II 
C"f'h5-EA \RS..RB-ti!Xh j\)(~ !I sw -'>\1 I~ 

LPO~-f \ 'I.RS.RB-021H• '1.~' IS SW·'>M I" 
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4.2.6 Unnamed Sand Formation 
ll1c UDJllllllc\1 sand lorm<~llon ''a' C!K'IlWllcred w the rmo"nnc dnll.:d b<utrog> h~tY.\.'t'll the 
( lchupcc lollte)ll>llC uml lh.: forl Pearce Fumtnllon II COI\SIStli ntl'l'itl) or shell). tmil••nn. lint' 
gro111.:d, 'u~roundcd quarv. -.and .;imalar luthat nflh,· l'utech."SI Sand \1.:mhcr. hul tl 1 -ahy h j, 
itkllllll.:d pnnlllnhc tly the \CIIml-g.r.Jy ..:nlur 

Smnplc ...... cOl fur labor:liOr) tesung \\Crc a."'IJ:;OCd L \ l" das ... a(icuuun ... or \ \1 (!I). <.; P-~!\1 (4). 

uno ( L-ML (I). Percent pas~ing the 200 SII:\C mngctl rm lll I I ,,, 41 pcn:cnt \\ lth an ;n eragc of 
Z4.-l pcrccnl. !he llllllsture content tm !>lln1JI..:s t.:,wd mng..:d bdwccn 12 percent and 21 percent 
and uw ragud I !!. 1 percent. Carbonate content r.mgcll from .36.6 to 6 I.C• pcrc.:nt 11 ith an u1 erage 
ur 4 7.6 percent. ( ruble 4-<l) 

fll4 ti lb ll )l' - I .. n orator~ S 'IT 01 e!>hrtl! ~ lh u ur c fiiiUIIIC d 1111( cncc IU \ 'Cr • orm;ttwns 
AS0:\1 -200 

Borln~t Sumbrr Depth !\loi\lurc 02487 Slt'\t' Cla~ co,, 
(feet) (pt'rtenr) Clan (pcrcml) (p~rCt>nl) (percent) 

l nu~nonl I ormation 
< PCI~I. '\ \R..,.Rll~l.~l-1 11\0 20 S\t 211 ~5 

CPfl'·l -\.\R"-RB-ll!!!l 1'<5 211 ll -i\11 -II 53.1> 
t I'Ciq \.\R.., IUPI~\~ 165 :!0 \\I '" ~I.:! 

li1HS.hA1\R-.. Rll-u1"3 1~0 ,!II ... \1 ~ ·-' "'· 
CPU' I· \1\R'\ RIJ.t11\3 195 17 "" ?1 "'" l'I'Cl~l \,\R.,..RB-112~-l 115 17 '" 

.,. .lX.:! 
l'l'fi5·1·:,\,\R-..IU4.0ll(.l 1~5 I~ S\1 ;;( 

l PIIS.h\,\R<;-IW~I~l<~ J5:; 1:?. Sl'·"\1 II IJ 
ll'll~h\1\U-..tUHllt\5 1511 ,., o.,M :!2 " C I'll!'- I· \I\RC:-IUI.01X5 155 Ill ...... 19 s 
CPCI~I \•\Rc;.RU-02'!\~ •••• I& 'M ., ., 
{ I'U:t.lA \K..,_Kit.0285 19(1 28 '" ;,!J 
t I'OS.I A \R.,.RII.Oht> I li5 I!! <;\I 1\1 
C'PIIS.I \-\R<;..RB-11~,~; I "'" 21 "'' " ( 1'0\.1 \\R<;..RfHI.'!l>h INI :!II ... ,. 0.,\1 12 "'" 
P~uu Rh .r I " ' nulllun 

CT'uq \ \RO., RB~I21<2 225 ,t. :\II '5 
<. ru_q J\ \R-..Ril-ll.!X2 :!Ill! ~(I S\1 :1-l 
('I'll~ l .\A R "-IUHI~I<~ ~~~ :!S 'i\1 ~·· t i'CI~- 1 1\.\RS Rll 11!!<1 20!1 2.~ S\-1 ~ ;!l'l 
t i'U S- l i\ 1\I~..,_R II ·IlllO 205 ~6 S\1 15 3115 
l I'll~ I 1\1\ltO.,.ttll 1121<4 115 7~ i\.11 •19 

ct•n< I .-\ \RS·RII 112X·I '!05 2:1 S\1 l.3 
<I'll< I \,\RS·RII.t12X-l !10 ~It S\1 .IJ 
o·ru~l ,\,\R-..IH! U2~< ~n( 3: S\1 ~9 ll 
< l'tiS.I I\,\RS.Rfl.t12X5 ~ 'rl 3-l '" 41 4 
( 1'115-1 AARS. RH~I21!.5 .:15 4~ ll 71 
l 1'115-1 AAR~Rn.(ll.K~ ~1' 43 \Ill !o.'fi ~~ 

I 1'11~1 A,\RS-Rfi.Ol~ ' ~""(1 101 \Ill ...... 1-."i 
I 1'05-1 <\ARS.RB M-~~ "''"'U Ill\ Cl t.2 
('f'05-h\AR""-RII.tl2!iS ~.,, IJ~ C'll AA 
( 1'115-1 AAitS-kB.O!I'\C. !,!:' 15) Mil 17:( "il 

Ll'tlS-1 '\ \RS.Rft.(J:•f> :t< !S 1\ll ~· ("I'IIS.l o\AI{S-RIJ.O~~(> I 19~ 19 "i~l ~~ 
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\lan:h.1006 

4.2.7 Peace River Formation 
I he wp ol the l'l!au• Rl\ cr fmHt;llaon \\ •• , p~Hctr.Hcd Ill I hi.' rot''''"lll' drilkJ h•ll\llg~ .tn.l nil 
l1ltk'll 111 the fomtatiun The lOp of thl· fonnauun ran~C\1 lrum 1111 ll• .:no- tool J.:pth, .md 
:1\,;a-a~cd llJ7 li.-cl. In th~; t>onoL 11 n ''''" ~· !l'l"kd C>f \i:l} lin, .rh) sand, ~~ro.lm~ 111 111\l!<! 

lind) gra1ned "rth depth Sumplc~ ~cnl tu till· lah1ll:ltmy \\l'h. lJS( ~ d,a"ttkt.l "' '\\1 !71. ~IL 
0 I. ( I t'). and t H II) Percent pa~SIOJ! the :!IKl ''c' c ntngcd frnm 11 Ill l)l) pcr~;crll "ath an 
,to,cmgc ul 50.:! pcrceut I ''o crtrbonarc ~:ontent te't~ rctumed .,~ 9 to 10 <, rrcrccnl Mo~:>tur<.> 

l'•tnlenl runged lwt~ecn I ll und 141< perc.:enl With WI m cragc of 44.1\ rcrc.:cnt. (fable 4-6) 

4.3 HYDRAULIC INTERVAL TESTING RESULTS 

\t two nl the lucatllns {RB-02:\X and RB-CI286lthc 'tatlc w:tkl lc\d hclnw ground level w;as 
flll•~n:,.,nd) lu\.\ocr as t~· hlllc '~a' dnllcd deeper ·\ 1 RU-O:!X:\ tht' trend " I'- rc\ cr,cd. In RB.­
O:!X4 the trend \\\1' for the \\ater lc\I:J... 111 lnwcr wllh depth apart trurn the uppcnnu<.l (40 tn 50 
l~C\1 11hich \\J' lnwcr thw1 toc static w.llcr lc\l'l at the 7!l In XO-Iirut mtcnnl. AI l<B-02X2 lht: 
k'cl' were gcnerall~ th. SliilC 1\llh depth unul 15-\-1{-.11 ko:l \\hct\: the ''"lie k"d ''"~ lu~:.hcr 
than the ~truta ahn\c. 

I he pfl, leOljlCr.ltllfC. ,lflU condllt'IJ\ II) ol" l!ffluenl 'tream \\CtC gt•ncrall~ ~:heckcJ l\1 ICC dming 
thl' pumprng ul each mtcr-.al m bonn~:;s RB-U::!I\4 :mtl RB-02S4, unce .tbout l•nc- half II a) 
thruugh J1UOlJliC,IIt1g and llfiCC ncar the COU , rhc rc~lllt' Ill the cht:Jill',ll) 11\lllliturmg olfl' ti ... tcd Ill 

lal-le4-7 

Tabk .t-7 Ground\\ntcr Chenu~tr) \lnnitonn~ Rc\ull' 

lnh·rul Paramrern R8-021l' RB-ttl~ 

Ul·pth Cfl-tl) b1rh data lair dala barh data I all' data 
411-'0 -Pi, 7Jr3 7A3 hh 7.3 

Temp ( ~5. 1 25(1 2.5.~ :!4,11 
l ondu,til II) 9~7 IN~ tiSJ i>+l 

lmtcroSacm:ns) 
i't}.SIJ pll I ~3 7_\Q 7.~)\ 7.~ I 

Tcml'l 25.0 .:!·t9 ~5.7 15.i 
< ·ontlurll\ 11)1 24)0 .:!WCl 1)\)l 1017 

I 11\n:mSt.:ma.;ns I 
llll-1111 pll 1.(1~ /,..l-1 731 7.-lh 

rl'mfl c .:!4,1\ :!4.'1 .:!5.J .:!5.1 
< .mdm:tl\ ill ~(Ill( I ~(11'<0 · 11~>11 ..!7f)(t 

(' m.-n~Sacm.:ti, 1 
150·11>0 oi-l 75 7 4~ 7.12 7 55 

lcmp C 251 ~4 q !5.l :!.'\ I 
( ono.llh.:ti· rtf 4foXII n)Q 72-~11 7~! 

lllllcroSic•n.:n~) 

I }J .. Cl•nducll\ II) IL"'ulls mdt~au: that lhc \\ ilt~r ct•J.1ht) !IC"Cre."'SC' \\ 11h depth m bath l><m~lu•k' 
liu•n ,,,.,, hm~·k"h 111 the "'P tl• br. ckt'h 111 dt:plh I has ugg..-~r lh 11 there 1s n<•l muclt \t't1arnl 
moH·mclll and mt:-.tr~ oltlu: g.ruunr.JI\alcl 

t vrnp3nwn uf llu: :;;~me depth ntcnal k•hn'C tl ~ l"i4L• borch1JI~ tnd•c::ll~ that lh\:r~: ore 
'1gntlicnm horrwntul ' mu11"n' an qnaltl\ 
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t: \ \ Rt!~cnnir .\-1 Gcotcdmicull)nta Rcpnrl March ~OOh 

4.3.1 Aquifer Responses 

lhl' pwnpllll! lim~ droll\llcmn .tar:r h:nc twcn ;tllalyzc<l ll'itng tfw l ntl[ICT-Ju~"h -.trmJ:!ht hnl: 
tlll'lht>d (M!milug plot) and till' llannr~h curVl' matchmg method (lo~lng plot) Whcr~ the 
n.:cm Cl) dal•t "~rc ~llll:thlc. tht.:~ h:r\ c hcc11 anal)•zcd 11!-.IOg tht: ( tlllpcr-Ja~·oh slratg.ht lrn~· 
mo:th,,d llt~ umt:' uf tnuNtUS!>I\"It)' arc feet ,qtmred po:r da) t lt.'CI 'tiJy) ResuiJ:, art.: prt:'!>enll.:tl m 
lnbk ~-X thwugh T:thlc 4-12.. 

I h~·rc arc huge differences between the lran~mrssrvitics th:tcrmined for the pumprng data by lltc 
scmrlog and l()g-log plot method~ The tran~mrssi' 1ties dctcm1ined '' llh tJte 'emtlng metluxl are 
generally charncteristil' of the types t)f earth matcrrah encountered The tr:msmrssl\ itle!i 
dcrcmJrncd by the to~,. ... tog method nrc too lo1~ lor the type~; of canh matcnab cncounten:d. and 
tlw data curves did nut gl·n~r:Jlly lit th..: typ;: ctrrvc well 1 he transmi~m ilics determined hy the 
'.:tndog mcthud arc mnrc rcpn.>scntaii\'C uf thl rn '>HU matl·rmls. 

Where avo.~ilallh:, the transmts~'"''~"' d~h:nmncd !'rom the recovery data generally arc 
~·tm1par.1blc tu the transnus~ivitr.:~ dctem1incd li.lr the p11r11p1ng d11t<l by the semrlog method, .lust 
alr~hlly hrghl'r The dru~ dnwn t11 pumped "l'll~ IS gcncr~tlly htghn thno the dwwdown in tJte 
~~~111fer. "'' iiOUI)'SCS uf thl! Ual3 generally undcrC!.tinliiiC!i the lnti1,1111S:.l\ II)' rhe analy<•l'- llf 
rccowry d(ltn tends to milrgnte the problem and thus g1vc~ rc~ults that arc more Tl'pn.>scnlJII"I! l•f 

the aqu1ft'1 chllmcteristic~ When: nvnilabh:. the tran~ntis,rvtties Jcll:rmined by the re<:o~>cry 
.muly:;e~ ~hould t>e used. 1111d the tran~m1ssi\·itics dctcnnincd from the pumpmg tlul!l hy the 
M:mrlog mcth~Wl<:honlcllw w;cd othenw;c 

n1c result.' tnhulatcd hdtll>. inch1dc the purnp1ng rntc' auJ the measured dru\\down~ rrr Jn 
llllltlllCS nr ptrmprng. Suwc I he ptllllping rate ... fm cuch tnlcrvat wen: ~lmilar. the druwdm\ "' .rrc 
'"'~I'd) rd.u~u w th.:: t.<ll,ulutcd tr.m•mtL~~rvlllt'' :tnd thl· grca11.~1 pan 111' the wtuJ unrwdn\\n 
\\ "' ;Khh!H't.l 10 the liN 30 llllllUIC' 1•! pulllt>llll! rn l',il.'h IIIICI' al I ht.: lt>t;tf druwduwn Ill ftB-

0::!!1~. 40 In 'iO h:ct 1111~ le~s than 0.1 toot. too ~mall In pnH 1u1: cl;Jta ... urtahk lor analy~r~ 1\o 
lt';lnsmts:;rVJI)' rs gl\l'll fi•r thai rnto;>nal. lluiH'\t.'r, cun~rJcrlllJ!! the small drawduwn, the 
LmnlimiSSIVII) 1'1 prob<thf) hrgl1cr than that in RB-02t(3. 41J 11• 50 ti.-ct l he dat.t 1~11 RB-02t<.'. -lO 
to ~0 feet. r~ al!>o qucstmnablc bcwusc of rhc ~mall drawdowl\. but the data ;II k.Jst sh•ll"' un 
••rpnrcnt ltncar trend. Both llf thc~c tc~ts mdtcutc high tran,missi\rt)' inter~·ab. hut quantttUll\c 
dct.:rminatitul> cannot he mudc. 

I he .:ompletc purnpmg lt."'-1 data und anal}'C' are cont;uncd 111 \ppcud1x 4 It ..,)wuld be nutcd 
thnt n partml collapSI: nlkn m:clllll'tl rn the open hole mh.•n ul' during. the pwnp mg lt.'Sts and \hi'> 

tki..:L'tcu h~ measuring th~· hule depth ngnin ulh~r the tc~ting (lice Tnhk· ·l-X) 
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1•. \ \ ft\:~cr' uir A I « tnh'chnical llutl• Rl·purl 

RB-112M2 I'IIIIIJIIIII: Or;a\\- Re~o\tl"l ~wmllu~: 
lnlt:r\lll n11t: fltprn 1 du~n at Jnoollnrln~: Jllnl Uimc 
llcpt11 111111 311 JH•rifill , ... 
lft•l'l) duration minure.!l of trninult<~l dn1~do""' 

(mlnulf'\) pumpillg 1 rrrt1/dlly) 
tfeet) 

60-70 IN 2.44 (_ 

C)( I I-I 'i300 
80..90 HI 0.29 c 

50 30 25.500 
120-130 2A·I 18.52 (' 

120 (.0 tU 
150-1 (l() IX I (_' 

611 -15 11!500 . -C' = Cunllm~d nr unconlmcd aqu1fcr without ch!laycd y1cld 
L = Lt."8k~ wnlincd 
U - L neon lined <tquifcr with dela)ed )'H:Id 
b'P"! {iullon' p.:t mtnute 
fecr Jn} l'mnsnW•SI\ t1) utli~ in feet 'lluarcd per dll) 

lfij! - lol! 
plur Clim .. 

H. dn•"" 
do"nJ 

1feerl/da~) 

L 
54() 
L 

175{) 
L 

0.00::! 
L 

930 

Table 4-9 Aquirer C'harncteri~tic\ ror RB-1l21B 

RB-02fl3 Pun1pln~o: Ora"' Rtto\'t·r~ Semllol( 
hlll'nAI r111r IICJII111 do\tn ill ntunllorlna: plut (llnw 
Drplh 1nd JO prri~Jd ,~. 

"""', duration minutes of tmlnut~'' drll\\dU\\D) 
(nllnUh•\J pumping (fl.'t'l:lda~) 

(ffft) 
.j().)Q 111.75 0.05 c 

30 10 ()3100 
70-RO 1!1.5 1.28 c 

75 30 730(1 

110-l.:W 19.5 3.R l 
70 30 59(){) 

150-l (10 I 8.5 1.61 ( 

h5 ~0 6700 . . ' C - Cl!nltn..:d or unconfined aqUJter Wllhmtl delayed y1cld 
L Ll!lt~\ confined 
ll=- \J1K1llllllWU .II.JUIIi~r Wllh dt!laycJ y1dll 
b'Plll Go lion:- pel nunut,· 
teet~ Jay I mrt~m'''t\11~ umt, rn l".!~t ~qwm.·tl rcr dil) 

Log lug 
plot (llmL' 
~. dr~ 

do~nl 

tfl'et!ldaJ) 

L 
57()() 

L 
105 
L 
70 
L 

tOO 

,\l,•r~h 200(, 

lf4•t•l'itl;ayl ite(O\CI') 

~cnllltJI! 

ph)l 
(timrn. 

draltdO"D) 
treertdavl 

5765 
U(c:u ly) 

9'XKl Too last 

4 . 1 

<,19()(1 

I feet'/tbiH Rcco\<rr)· 
Srmilog 

plot 
(time\\. 

dfll\\d0\\0) 
lfeef/da\) 

Too fa)i 

7:!00 

8(t()(l 

7:!50 
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E c\ \ rte~enoir ,\-1 C:~·utl'('hnical llnlu Rcpnrt 

I ahll' .t- JU \<tuifct Chaructl'ri\hc~ for RB-OZH4 

RK-112114 rumpinl! Uta\\- twcuHr~ s~mllue 
l ntu,;~l rar .. (:,:pn• l tl<m n at llllllllhtr i lll! plotllhnt 
n~plh untJ 311 ptrlllll \\. 

Hl·~l 1 tlun11lnn rninules uf (minute~ ) drnwdcm n) 
(minuh~\) pumpinl! (fcctt/dll)) 

(feet) 
411-50 18.5 0.105 c 

JO 10 Bad Dmn 
70-80 18.5 0.65 c 

60 J() 27000 
1 I IJ. 120 18.S 1.7-l (' 

30 IO 142(10 
I 'ill· I 611 18.5 2Ji7 l 

6() .\n 10400 
-( (. un fined or uncon I tnec.l aqu• fer wllhnut delayed yteld 

I. Lcuky con lined 
\ l Unconfincc.l aquilcr with delayed y1cld 
gpm Gallon.~ per tmmnc 
fcer day= Transm'""" II) units m f~:ct c;quarcd per da) 

ll (' - I Q UI Cr 'I bl 4 II \ 'ti Cb a ra CICrl\tiC~ 

RB•Il2H5 PUillfiiiiJl l)ruw- Rllcnnry St•mllou 
lnlrn • l rate dcmn 111 ~0 munltnring plntulmc 
Ueplh lgpmt minutc:sur period ~·-

Lu~ - l tJg 
P/lll ltiiiiC 

' ~- drn''" 
down) 

1 f eetJ fda) ) 

L 
8900 

L 
800 

L 
5!(0 

L 
37() 

~ RB-0285 or 
Log log 
plot (lime 
~'\. dra" · 

(f~N) and pumpinJ! (minutc:sJ d ne"dii\\D) d cmn) 
dur.ation (feet) t fcer da} l 
I minute~) 

-'10·50 Stepped 5.34 
J 6 max 14 

70-80 Stepped 12.07 
15.6 14 

(lllll\) 

I 10-120 20 5 1.08 t 
60 14 20HOII 

150-160 !2.5 2.lJ2 c 
120 14 IIIKOO 

- - . . C - l onhnccl•lr unum1u11.:1i aqUikr \\ 11hm11 ,tda}l.-d ytchl 
l • l ..:Jk'Y c~>nfancd 
I' llncontincd aqUtli:r w11h delayed )'ll'ld 

grm Cinllon& rer mntutc 
I~·~··· d:IV I r:lll\1111\~l\ llv unit• m li.·,·• '4lliltt>d rwr tl.t) 

(fec:rid•~ • 

1 
1!)(10 

l 
400 

\lmch, lOIIh 

t ll'l.'l'id:t~ I RPcC•H~~ 

' rmilog 

"'"' (IiillCH. 

W'11wdnwo) 
(feci Ida,·) 

I'<ICI lust 

325110 

luot;m 

roo lic't 

(ft•er/da~·) RCCII\'t'l")-

"temllol! 
plul 

ttimc: H. 
dra"dtl\\n) 
treeri~H 

166 

56 

Too fast 

10600 
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l"nbh: 4-12 \quifet ('haracu:ri\lic~ fur RB-02t!h 

HB-Il2Ro l'urnping I> I'll\\ • RecvHt) ~crnilog 

lntcn ul rntc dunn at 30 monhorln~ plntllime 
lh·pth tgpnt f minute.\ ol pl'ri!HI \\. 

( rc~tl ami f'llmpinJ;~ (minute\) dr'J IIdO\IOJ 
durution (fee t) (lcct1/day) 
(minu tes) 

~0-50 IX I.Ul6 c 
120 3(1 60 

70-XO 18 1.37 c 
75 30 24011 

I I 0-1 ~0 IS 75 4.31 ( 

75 30 4200 
ISO- I tlll 18 n9J c 

75 10 10400 

c - Con lined Ill unconlim·d aquilcr \\ ithout ut:layed )tcld 
l L .. :aky conlincd 
U - Un~onli1wd aquitCi wrlh delayed vrdd 
b~lll (JaiJOil~ p~r llliiiiiiC 

fl· duy Trunsmtssl\ ttv 1111115 rn leer squar\'cl per day 

4.4 GROUNDWATER MONITORING R ESULTS 

Log-In)! 
plot (ti rnt 
I'>. !J r.11"" 

down ) 
(t'cct1/lhly) 

L 
20 
L 

300 
L 
60 
L 

280 

\tarch .!Uil6 

( r~et /rltl~) ltctfiHI) 
Sctnilo)! 

Jlhtl 
(lime •s. 

tlnmdo\\n) 
(fcer/da)) 

60 
U (early) 

.. 1()(1 7050 

6606 
U (carlyt 

5() 12400 

Thl ~roundl\iliCr lcH•I\ 111 the lhrcc fllC/011\Ch!!'> nt-.lalk'l.l lhlllllj! 1111." 'Ul1Ul1Ct 20()5 dnlltng 
program were dt:lt!nmncd 1ll\ ...,,,,crnb.;or .2:! .200'\, lhe JaiU ttc rabulat,•tl rn I ahk + 11, lht: 
depth~ ur..: llll'ti\Url.'d lh11n the Hljl (ll the nu~h 111\JUntCd pmlt'C\1\-C l'U:>IIlg 

Tahl~ .f-13 Grouud\\:tt~:r Depth~ 

Bonn~ot Interval Depth (tc~t) Dcnth to Water \lei!!) 
RB-02!!3 1 OR to 121.5 2.3 
RB-02~~ 6~ to 81 1.1 
RB-U21i(l l-18 1U I ol 1.4 


 

App A Annex G-1 Geological Investigations North of Redline

61
 

CEPP Final PIR and EIS  
App A Annex G-1-61

July 2014



 

5.0 REFERENCES 


 

App A Annex G-1 Geological Investigations North of Redline

62
 

CEPP Final PIR and EIS  
App A Annex G-1-62

July 2014



 

BLACK. & \co\ It H 
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EA.\ Rc\cnuir \·l Gcutcthmt·al Dala Repnrl ,\lan:h. ~0116 

::;rad;, J I . Plannmv \1111 t"lh.'T Ill D.:nms \\' , B;mwlt. 1\1!111\g nncl, Planrung DtVISIUII, tiSJ\( ! 
dated II \1ardl ::!1105 

W!nll. \>\ tlhwn i\ nil' (u'OII/1111Jimlo~·r II/ /!It' l·llll'ltla {1en(!1.1Uia. Bullclln Nu. 51 1-lumlu 
Bun:au of (iculot,') Tallahil~<;l!.:. llonda 19'0 

Williums Earth Science:.. Geo/e< lmica/1 it'id l~lp/orat((l/1 "ittlll11Wl1 Repurt. 10LII'ulm Bl!ol lr 
Cmmll. Floritlu. prepart:cl for SonLh Flnrida Witter M:.m:.tgcmcnt DiMncl, June 11. 20Cl4 

Williams Earth Sctcm:cs. -lddenJum (II (,eotl'l'/tlllctll Fteld r..,ploruJum SmJJmm:t· RepC!rl EA I 
Palm Heach Cvunn. Flomla. prcparetl lor Smtih Florida Water Mnnngcmcnt District. 
Jul) 31l. 20(\.t 
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PLATE 1 
EA.A RESERVOIR A-1 

BORING LOCATION PLAN 
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-
Legond 

Bori~ID RB-0282 RB-0283 RB-0284 
60-70 40-50 40-50 

BLACK & VEATCH 
build.I>QIWOtldoldlfflf""CI'" 

Interval Depth 80-90 70-80 10-80 
(feet) 120.130 110·120 l1CH20 

150-160 150-160 150-160 

RB-0285 RB-0286 
40-50 40-50 
70.86 70-80 

110.120 110.120 
150.160 150-160 

EAA RESER 
HYDRAULIC I 

TEST LOCI 
Plate 

Pn>,«< N"""' IYVIR 

o ..... -Pr.,.aloco""' Polmt 

C<eo!ec!C., It Rob 

0.0. -
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PLATE 2 
EAA RESERVOIR A-1 TEST 

CELLS BORING AND 
PIEZOMETER LOCATION PLAN 
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250 125 0 250 
Feet 

Legend 
Drilling Agency lime Pet1od * Nodarse & Associates. Inc. Mar-May 2004 

Tost Cell Borings 
<0> Nodarse & AsSOCIBIE13 Inc. Dec 2004 & Feb 2005 
Test Cell Piezometera 
0 Nodarsa & Assooales Inc Dec 2004 • Mar 2005 

Supplemental Borfl'lll$ 
( Nodarse & AsSOCiates, Inc. Jun • Sep 2005 

-Roads 

EAA RESERVOIR A-1 TEST CELLS 
BORING AND PIEZOMETER 

LOCATION PLAN 

Plate 2 
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PLATE 3 
EAA RESERVOIR A·1 

HYDRAULIC INTERVAL 
TEST LOCATIONS 
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APPENDIX I 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 168-180 


 

App A Annex G-1 Geological Investigations North of Redline

73
 

CEPP Final PIR and EIS  
App A Annex G-1-73

July 2014



 

SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS 

COARSE 
GRAINED 

SOILS 

MORE THAN SO% 
OF MATERIAl IS 
LARGER THAN 
NO 200SIEVE 

SIZE 

FINE 
GRAINED 

SOILS 

MOPE Tt<"-N SDl'o 
Of MA TERIALIS 
SW.UERTHAN 
NO 200SIEVE 

<;I:Z.E 

GRAVEL 
AND 

GRAVELLY 
SOILS 

MORE l'HAN 50'11. 
OFCOAA~ 
FRACTlON 

RETAINED ON NO 
•SIEVE 

SAND 
AND 

SANOY 
SOILS 

u<)r~C TI'IAN 50'>1. 
Of CO.<IRSE 
rii.'CTION 

t 1A5~JNCa ON NO 
t St£Vf 

SILTS 
AND 

CLAYS 

Sll I S 
AND 

CLA'f S 

CLEAN 
GRAVELS 

GRAVElS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF FINES) 

CLEAN SANDS 

ILITrLE OR NO FINES) 

SANDS WITH 
FINES 

tAPPRECtABLE 
AMOUNT OF FINES) 

UQUIOLIMIT 
LESS THAN ~0 

liOUIO liMI f 
GREATER THAN· • 

HIGHLY ORGANIC SOil.S 

HOlE 

TYPICAL 
DESCRIPTIONS 

wat..~RAOEO GRAII'El.S. GRAVEL-
SAND MIXl\JRES, UTTlE OR NO 
FINES 

GP 
POORLY -GRADED GRAVELS. 
GRAVEL - SAND MIXTURES. UTn..E 
ORNO FINES 

GM SILTY GRAVELS GRAVEL- SAND-
SILT MDCTURES 

GC CLAYEY GRAVELS GRAVEL- SAND-
CLAY MIXTURES 

SW WELL-GRADED SANDS, GRAVELLY 
SANDS, l.frT\.f OR NO FINES 

POORLY ·GRADED SANDS 
SP GRAVELLY SAND. LITn.E OR NO 

FINES 

SM SILTY SANDS SAND • Sll T 
MIXTURES 

sc CLAYEYSANOS. SANO · CLAY 
MLXTURES 

INORGANIC SILTS ANO VERY FINE 

ML SANDS. ROCK FLOUR. SILTY OR 
CLAYEY FINE SANDS OR CLAYEY 
SILTS WJTI1 SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 

Cl MEDIUM PLASTICITY GRAVELLY 
CLAYS. SANOY CLAYS. SILTY 
CLAYS, LEAN CLAYS 

Ol ORGANIC Sll TS ANO ORGANlC 
SILTY CLAYS OF lOW PLASTlCITY 

MH 
INORGANIC SillS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILTV SOILS 

CH INORGANIC CLAYS OF t11G~t 
PLASTIC1fY 

OH ORGANICClA'r'S Of' MEOtUM ro 
>tiG!'I PLASi •CITY ORGANIC :iiL.T!i 

PT PEAl HUMUS $WAMP SO•t.!l Wml 
HIGH ORGANH CONTENTS 
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Hole No CP05-EAARS CB..Q168 . 
DRILLING LOG T Otv•slon lnstallahon s-1 .. ,,._, 
1 Protect EAA ReseiVotr A-I \0 S!ZI! and type of btl 3" M , Rotary Method 

2 LocatiOn Nn6662 9. E758833 1 - NAD 1983 11 Datum for Elevation Shown. NA VD t9AA 

3. Drilhna Aaencv Nodarse & Assocfates_ Inc 12 Manulactwer's Destona!lon for Drill: Diedrtch 0-50 

4 Hole No CPOf>.EAARS-CB-0168 13. Toral Number of Overburden Samples Taken N/A 

5. Name of Dnller Eric Blumke 14 Total Number or Core Boxes N/A 

6. Dlredlon of Hole 15 Elevatlon Ground Water. Not measured 
&') Vertical CJ In dined 16. Date Hole Started Compte ted 

7 Thickness of Burden; 0.5 II 
121712004 t2n/2004 

17. Elevation Top or Hole: Not Surveved (Ill 
8 Thlclmess or cap rock: 5.0 II 18. Total Core Recovery for t!ole: N/A 
g_ Depth or nole: so 11 19. Inspector Cem Altuntas 

0 ~~ ~~~ z CORE 
ELEV DEPTH UJ CLASSIFICATION OF MATERIALS REMARKS 

C) REC ~~ oo 
(It) (II) ~ % ~~ -' 

IX) 

~-
0.5 

PEAT Dark Brown 0 

-LIMESTONE. While. Moderattey 
Weathered, el<lremely strong hard ~~0:~ I Onlled with a hand -I-QO= sampler to a· Start 

core run time. -8:300am. End tlme: 
9:10am (0 5'-5 .5'} --2 

-
- -
-
- ~ 

4 

-
- 1-

55 
Celc.areous Sandy GRAVEL, whrte, 9 
medium to very dense, wet, poorly - -
grad eo, subangular w~n $lh I C03:874% 18 6 

-
7 

- -
-
- - 8 

5015" -
,.': 2 -

1·- - - 10 

-
- r-

-
- ~ 12 

-
- 1-

5 - 1-
3 ~ 

14 

-
3 

' ·-· ~';".~"-..,_ ... -. ... -a jPROJECi 
EAA~~~~ 

____jjOLE NUMBER 
C!:05~~.:f.B-___Q1§8 .I 
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Hole No CP05-EAARS-CB 0168 -
DRILLING LOG (ContSheet) I Elevauon Top or Hole Not Surveyec! sr..t2CI 

4Shl!elt 

ProJect· EAA Reservoir A·1 ltnstallallon 

a ll.lffj 

~~~ ELEV DEPT\1 ffi CLASSIFICATION OF MATERIAlS CORE crm REMARKS (!) REC ~~ QO 
(ft) (ft) w % ~~ -' 

-' m 

-
- 1-, 6 

-

.. ,. -I-•' 

.. -
- -, 8 

18.5 eaicareoU$-SiitY' s'AN'o~ Wt.ite:Yery sots• 
dense, wet, poorly graded, subaogular - -With shell fragments 4 -.. 

- f- . 20 

-

- 1-

-
t··. - -. 

[·: -
2.2 

1·. - -
23 5 

LIMESTONE (Shell Hash) and 5012" 
calcareous silty aand as alxlve - -

5 tns\alled casing to 25 _ 
I~ feet lor core run Core 

1:. run 23 5' to 28 5' - 1-

-
26 

-
~EC=2 2 - -RQ0=1 

-

- - 28 

10 
- 1-

6 C03-c29 1% 10 -
300 11 

- carZa~e;;u.-..Ttty -s'AN"o -,,gn~g;;y-7e;y-- - 1- 30 
>hff. wet. line grarned. pcort~ graded -
Ntltl shell fragments --1-

---
--32 

-

~ I -:--

- - - - - ·-~- ...... -
~-.,, ...... ._ IPle > ~ECT lflO~E NUMBEP. - R~l'\/011/1:1 ~~S-CB.:fl.)_~ _ 
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DRILLING LOG (Coni Sheet) I Elevallon Top of Hole· Not SutVeyed 

PrOject EAA ResatVOit A-1 jlnstallaiiOn 

ELEV 
{It) 

DEPTH 
(ft) 

43.0 

48.5 

500 

l 

c z 
Ul 

~ 
CLASSIFICATION OF MATERIALS 

Sandy GRAVEL: dark gray. medium 
dense, wet, poony graded subangular 

sntY" 5AN'o-:-greenish' gray, loose to 
medium dense, wet, fine-grained, 
uniform, subrounded. calcareous. with 
shell fragments 

same as above 

same as above 

Elld or B<mog at ~o 

CORE 
REC 

•.~o 

Hole No CPOS-EAARS-CB-0168 

8 

9 

10 

I I 

REMARKS 

C03:10.9% 

SAND Wolh trace Sill 
~nd Gravel 

8 
--34 

8 -
7 --

-

-r-36 
-
-r-
-
--38 

8 --
4 

-
4 

-r-40 

-

-1-

-
--42 

-
--

5 
-,-44 

12 -
16 

-r-

-

-
--

-

46 

--48 

7 
-1-

8 -
9 

-

50 
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ttote No CPOS.EAARS-CB 0168 
DRILliNG LOG (ContSheetj I EieovallOn TO!) oll1~ Not Su~ -·,. ·-Prc,ect EM Ae"""tw A- I I ln!.lall.'lloo<• 

0 ~ffi ;;;_ z CORE ELEV OEPni 1 IIJ CLASSIFICA110N OF MATERIALS Q.Cil REMARKS '!:"" (!) REC If~ oo til) 1111 w % ~~ Ia: -' 

~ 52 

1-
1 Soilt ..,. hid VtJUII1 diMifild 
tn eoc::on:tw101 Wfln 1M ASTM 
Dot.gNoon_ D 2-113 

2 t~QII f\iltT'Imtllf <Mln 30" dtOP UMO 
on20'tptr!RIOOI'If1llrl0 
•7'00) 

1-

t-

1-56 

~ 

~ 58 

t-

t 60 

~ 

~ 62 

~ 

~ 

1-

1- 66 

I -
I ~ 

~ 
' 

11 ' 
' 

~ 
+- - - -=r=. +-- --- ..... 

HOU: !1\J!',fBER -----1 
!::"<''"-""' ~ 'pqoJE:CT 
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Hole ~4o CP05--EAAR~B.C16.9 
DRILLING LOG J Dmsoon jiiiStallaUon ~·d ·-I Prorec! f.AA ROISO!VOII /'v 1 10 SIZe Mrlll tyllf' or D~ 3" M ~Oiary Metlloa 

z Locabon Nn6662 9 E7593331 NAO ~~ 11. Deturn for Elev3tlon ShoWn NAVO 1988 

3. Dnlllno Aile~; Nocla-rse & AssoCiates. Inc 12 Manufacturer• Oes!Qna1l0n for Onll Oultlnch 0·50 

4 Hole No CPO$-'EMRS.CS-0169 13 Total Number of Overburden Samples Taken NIA 

S Name of Ontler Em: Btumke I 4 Total Number or Core Boxes N/14. 

6 DrrectlOn ol HOle 15 ElevatiOn Ground water Not meaaunKl 
5$'1 Vertrc:al CJ lnclmed 16 Date Hole St~I'IJ!d Completed 

7 Th!Citness of Bur~n 1 5 I' 121712004 '218/2004 
11. Eleva._ Too of Hole Not surveY8<iliil 

8. Thldlnes' of cap toc:Jo. 5 0 11 18 Total Core Recove1y ID< hOle: N/A 
9 Deplh or note 50 n 19 Inspector Cem Anuntas 

ffi CORE 
~1] l ~~ ELEV DEPTH CLASSIFICATION OF MATERIALS ~~ ~ REMARKS 

(It) (ft) 1.? REC oo 
~ % .~ ..J 

al 

- PEAT, Dark BI'Q'IIm t ...:. 

-~ ~·' Ordled W1lll a hand 
sampler to 1.$ II Ogs 

15 
;!!.!! 

Core run stan • _ 
UMESTONE. White. thghtty weatllert!<l, .t 55pm Core run end 
~mety strony, ham : 5.15pm(1 .5 II 65 -~ 

It) 

0 

2 

-
-~ 

-

• I -
~~c·.- 1 

-~ . 00•4 

I 
(.T -
~5: -r-

€ •. 

I i j I Silty SAND light gray mediUm dense, 5 
wet. meowm Ql'llt!ed I)OOfly graded --
5Ubal)9ular calcareous Wllh slielts and ' 

17 

I I wealf>e(ed llm!!stone fl'aijmen1S -
6 

1 --
~~~ 

8 

I same as abov!! 2 
-

2 3 -
3 
-~ 10 

----r 

I r =i 
~ 

12 

' ·~!! 
I --c I 

I u m-: •s ,AbO't't 

L 
l r 
!> ... 

'l 11 b. ±~ 
--

I "/ - - -

~ 
_ ..__ -- - - --=r 
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Hole No CPOS EAARS CB 0169 -
DRILLING LOG {Cont. Sheet) J Elevation Top of Hole Not Surveyed ~201 

..aSh"ts. 

Project. EAA RDServoir A-1 llnS1allatton 

c W::i 
~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS !ten REMARKS C) REC ::;::; oo (II) (It) w % <(:::> .J 

..J (I)Z al 

Sift Sand, Light gray, medium dense, 
we~ medium grained. poorly graded. -.. sobangular, caicaleous, wtth shells and 

.. weathered fimestone fragments - -, 6 

-. . 
., --.. 

-
~ - r-, 
-I: 8 

.:1• 7 
; -r-.. 

4 SAND with some 7 
Gravel and Silt -

20.0 
'•. 10 

Sin Sand; Light gray, medium dense, - - . 
'· 20 

.. 
wet, medium grained, poorly graded, ·-
subangular, calcareous. with shells and 
weathered limestone fragments - -

.. -

- ,. 
22 

-
- r-

24 
- r-

5 5013'' 24 

-
25.0 - -

.. Silt Sand; light gray, medium dense, 
wet, medium grained, poorly graded, -
subangular, trace gravel, shell and 
limestone fragments - - 26 

-
' 

-
I lhink we htt shell - f-hash again Difficulty 28 
1n drtlling w~h rotary _ 
Very slow penelralion 9 for 6" below SPT 5 

6 17 -
30.0 14 

Silty Sand, light grey, dense, wet - - 30 
medtum grained poorly graded -
~ubangular, calcareoU$ shell and 
limestone tragment~ - -

-
_,__ 

32 

-
~ -f-

...,.,.., 
w!f"' r~• e IRl!: --~"m..,.,._ ~- WJECT HOLE N'JMBER -

~.!.!""$.~ I CPOS.EAARS-CB-0169 
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- . Hole No CPOS-EAARS CB 0169 
DRILLING LOG (Cont Sheet} I Elevation Top of Hole Not Surveyed Stlootl.O 

•s.-b 

ProJect EAA Reservoor A· I I IIIS!IIIIabon 

0 ~ffi I~ .. z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS Q.ID REMARKS (!) REC :;z::o oo (It) (It) 
~ 'k ;&~ ..J 

ID 

9 
-;-. 

7 15 
34 

-
35.0 12 

Sin Sal\d; Ugh! gray, medium dense -I-

mols~ medium grained, poorly graded, -
subangular, calcareous, shell and - 1-3 limestone fragments 6 

·. -
--
-

: 

--. 38 

7 
- i-

8 10 -
400 11 

Silt Sand, Light gray, medium d1>nsc, -1-. 40 

mots!. medium grained, poorly gr'aded, -
' subangular, calcareous, shell and 

-I-limestone fragments 

-
- -42 

-
- -

5 - i-
9 6 44 

-
45.0 9 

Sill Sal\d; Light gray. medium dense. - 1-

mo•st. medium gra•ned, poor1y graded, -
subangular calcareous. shell ana 
limestone fragments - - 46 

-
- -
-
- 1-d8 

48.5 
same as. above s 

- 1-
10 II -

500 10 
50 

Entlof Bonng a1 ~o- I -
tiO'tfl} ..,.. 

'""' .•. 
~i.i~Ci.l!l:tj !~ ~,.~ .. ~·. ~~T SI!No•~-

I HOLE NV~~BER. 
CP05-EAARS..CB-Ot6!? 
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Hole No CPOS-EAARS.CB-0169 
DRILLING LOG (Cont. Sheet) I Elevation Top or Hole Nol surveyed Si,..Hot 

• ShoooU 

Pcoject EAA Reservoir A-1 I lnslallabon 

0 ~ffi ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIAlS o.CD REMARKS CJ REC ::;::;: oo (II) (ft) w % ;,;~ .... ..... CD 

~5 2 

~ 

, SGk art tlefd -nsually d•ssi!led 
m~w\th~~Sl~ 

~02-

"2. 10 hammet wll:n Ja" drop uao 
f-. 54 

~a a ~t,poont, 3/rto 
d'OOI 

1-

1-. 56 

1-

1-

1-

1- 60 

~ 

~. 62 

~ 

~ 

~ 

1-66 

1-

~ 

- ~ 

I I ~ 70 

2,..t0f(·Q~ ,~ --------· ~E~l 
ReseNolt A-1 

J..80LE NUMBEP. 
POS-EAARS-CS-0169 _ 
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. . Hole No CPOS.EAARS CB 0170 
DRILLING LOG I DIVISion. lnstallellon ~nee• \011 

4ShHI1 

\ Protecl EAA ReseNoor A· 1 t 0 Size and type of brt 3' bll Rotary Method 

2 Locauon: Nn6162.9. E759&33. I · NAD 1983 11 Datum 'for ElevaUon S~own NAVD 19l!ll 

3 Dnlllng Agency Noc!arse & AsSOCiates. Inc 12 Manufacturers Desognauon lor Drill Dle<lncll 0-50 

4 Hole No CPO~EAARS-CB-0170 13 Total Numbel or Overburden Samples Taken N/A 

5. Name of Driller Enc Blumke 14 Total Number of Core Boxes- N/A 

6 Direction ofloiole 15 Elevation Ground Water Not measured 
.£iOa Vertical CJ Inclined 16 Date Hole Started Completed 

7 Thtckness of Burden. \ .0 fl 
12/812004 t2/8/2004 

8. Thickness of cap rock: 5.0 ft 
17 Elevation Top of Hole· Not Surveyed (II) 

18 Total Core Reawery for hole. N/A 
9. Deplh of hole· 50 II 19. Inspector. Cem A ltunlas 

0 ~!li 

I~"' ~ CORE ~ID ELEV DEPTH Ul CLASSIFICATION OF MATERIALS REMARKS 
(ft) (ft) 

(!) REC ~~ QO 
Ul % "' .... U> Z CXl 

w~ PEAT. Dart< brown 0 

·~ ~ -
1.0 \l,, ,, Drilled with hand 

LIMESTONE. light gray, sfoghtly to sampler Core run - -
moc!erately weathered. extremely start: 1 O:OOam Core -
strong, hard, vuggy 

run finish= 10.1 4am 

2 

-
~EC=S 1 - r-~QD:2 

-
- -. 
-
- ~ 

-
so 

0 :" ; Gravelly SAND, hg~L medium dense, • 
·· 0 wet, coarse gratned, subangular -

weathered limestone fragment$ I 8 
o · - r-

6 

0 19 
0 -
•0 - - 8 

85 0 

- SiiiY :iii rid cOi.s'Ot;;iited' CiM'EsYoN'E. 2 
light gray, very densa. mo•sl medium - -
gretoed. subangutar. woth shell 2 C03~82.6% 25 
fragments calcareous -

5012" - r- 10 

-

3 12 

--
f--. 

, .. u 
' 

1 

r _l. ·Ill Sllrt SANO hgnrer gra¥, loo&., m r.>•SI 
-'-

3 SAND woth some Sill f. 
m~dhlm 'liB•n8d ~ubang,uar w~n sn•l and trac:.f G1 1.1\'al -
tragments c'3tcareous l l I --r-+ =:::iru-r· i I 

!!fl:··~···'~ I P<>.OJECT HOlE !'ll.t~1ElER. 
EM Rcsa:voor A· t CPO> EAARS-CS-0 70 ___ tl j 
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DRILliNG LOG (ContSheetl 1 Ele•.sfiotl rO(>ol~ NotS~fed 
Hola No CPQS.Ef\ARS..CS-0170 

,_2 .. ·-
0 z 

ELEV DEPTH w 
(ft) !Ill § 

190 

28 0 

j 

ClASStACATION OF MATE.RIAI.S 

Silty SAND. light gray medium dense 
moist. mediUm grained subangutar w"h 
shell fragments. calcareous 

So~y SAND. hghtgray vert denso 
rnotSI, me<l•um t;Oarse gramed 
subangular calcareous wrth shell 
fragments 

Shell hash, gray dense otlhe lOp, 

porous towards t~ boUom 

Sin~ SAND. g!ll~ msd•um ~~~·~. mo~l 
mealllm lo coarse g•.t•niiCI eUI>angul~r. 
calcateous, "'~arr.era<llimcstor~ ana 
snell !tagmen\5 trace g•altl! 

5 

6 

REWI~S I ~ ... QO _. 
ID 

-
-r-,6 

-

-
O.lficully in dnlhng for __ . 

8 6'·12' Posstbly hH a I 
llmestone seam 

-=-E-24 
fnmll casmg to 25 ~ ~ 
deep Core nun start ; 
1240 Corenuneno,. __ 
12.53 (25-29 fl). core 50to• 
penetraled only 4 It, _ 
SJtt ls clogging the 

l----t---f----~brua~rr~aL'-----------====9r26 

2 

1 

I _u 
~-~cl 
EAA ~ote!Yillr ", 

co~:4a l"lo 

-
-:-

-
-r-28 

-

11 
-

13 
------,-

19 t 
~ 

______£_ 

:lO 

. 
--

--~- 3:1 
___J-,.. .. - 1-

--f 
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Hole No CPOS-EAARS-CB-0170 
DRILLING LOG (Cont Sheet) I Elevatton Top of Hole Not Surveyed 

Pro)ect EAA Reservo~r A-1 _] lnstallalion 

ElEV 
(It) 

DEPTH 
(ftj 

340 

39.0 

440 

490 

CLASSIFICATION OF MATERIALS 

Siny SAND; gray, medium dense, moost, 
medium to coarse grained, subangular, 
calcareous, weathered hmestone and 
shell fragments, trace gravel 

Silty SAND, gray, loose, morst. medrum 
grained. subangular. calcareous 
weathered limestone an<l shell 
fragments 

Silty SAND. gray, loose, wet fine 
grained, subrounded, calcareous with 
shell fragments 

Sllty SAND. greenosllgray !(>()!,e. W<lt 

tine gratned "ubroundeo calcafl!ous 

CORE 
REC 

% 
REMARKS 

8 

9 

10 C03=37.3% 

SAND wolh som~ Srtl 

1 ~111 oa _, 
aJ 

5 
--:;---34 
-

8 --
-

--36 

-
-f-

-
-1-38 

3 --
2 

-
4 

--40 

-
--
-
-1-42. 

-
-I-

3 
---;--44 

-
4 --

-
--46 

-
-1-

-
-f-Aa 

I --
2 

-
5 50 0 With ~hell fragments 

r-~---t~~-rLLt-~~~~~~-------------r---+--+---------------------1-50 

i Eno nl fk,. '"9 a• ':iO' 

s;.,, 

I t.tOTESo 

n
-_-_ _1._ -l±-,.,.,...,"""",-,-..... , --
PROJECT IIOLE IIU'/.BER 
EAA Resen.o" A-1 ~ CP05-EAARS-CB~0.!1Q.. 

--
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- -- -- - -
~ ~ 

DRILLING LOG (Cont Sheet) I Ele<atoo11 Top or Hole Not SUNeyed ~, 
Pr'!Lect EAA Reservorr A· I !lnSiallaUon 

0 ~ffi 
ELEV OfPfH ffi CLASSIFICATION Of MATERIALS CORE Q.m REMARKS ~~~~ en> ,,.~ 

C) REC ~:< 
~ % ~~~ iil I 

Hole No CPOS EAARS CB 0170 

r, 52 

1-
t Sofie .._ fWito W•~ dD"'-S 
Wt~!MitlhASlM 
l)eJ;Qno<IOII D 2 •ONl 

.t '401 Nsn.,. ~ )0" dRlo t.WeG 
onLO'•P'-t'CJI00'1(1319"10 
•TOO) 

r-

1-

,-, 56 

1-

1- 58 

1-

1-60 

-

,.- , 62 

1-

1-

r-

!-

1-

1-

I -
I 

,_ 
~ - - -+ - --- '--- --r=r ,-,.,-- i 
~· .lJ tll -------.:&r-' PROJECT 

E A.ll_Rese"' au A I 

~IOU' t.uMJ::EJ! 
.... cf'O!!:~s..JI?C 
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.---------r-=-----------,-,--..-.,-,,-----_!_H~O~Ie No CP05 EAARS-CB-.0171 
DRI_LLING LOG 1 Olmoatt ln5tallatlon ~:' 

I Pltljecl EM ReteM>I' A-I 

2 Location Nn8t62 .9. E758833 I-NAO 1983 
3 Oriqong A91JIIcy Nooa.se & AssoQatM. lnt 

5 Name ol Oritlet Relph SmTih 

6 O.rectlon of Hole 
!i;i3 Veruc.l 0 lndirled 

7 Thtc:l<ness of BurdiJ!l I 0 II 
8 Thlc:l<ness of cap rodl 5.2 II 

9 Depth or hole 50 It 

0 
z 

10 SiZe a.nd type of Dlt 3" bot, Rolill'f Me\tood 
I Datum for FIPvat"'" !:hnwn NAYQ..lli•!!!8111L_ ____ ~ 

t:l Manufacture1"s Oe$10rtalJOn lOt Otoll D<ednch D-50 
13 Total Number of OWtrbulden Samplft T.ol<en N/A 

14 lotlll Numbef(lf Cor& Bo-.u NIA 

16 [)lge Hole Started Compleutd 
12n12004 t2nf2~ 

17 ElevabOn Too of Hole NOI Surveved 1111 
18 Total Core RecovefY lor hole NJA 

t 9 ln$1)ector Cem Altuntas 

ELEV DEPTH w 
(!) CLASSIFICATION OF MATERIALS 

LIJ~ 
CORE zr!ll 
REC ::!:I: 

% ~~~ 
REMARKS 1 ~"1 QO 

..J (It) (ftl w .... CD 

~· PEAT, No sample 0 

~~ 
I,D '·~ .. 

LIMESTONE· liln to hgl\1 yell0w!511 
brown. hard. sllong, moderately 
weathered. wggy 

6 EC=" I 
~o~3 

Oe~X dnlllng mucs 
Double tube core 
bllrrel 

-

-
-t-

-
-r4 

-

-
~--t-J~~2~t;~~~~--~-=~~~-~--~--;--r----~So~~~·~t~s~2~~~----:.~t-e 

Calcareous Silly SAND. ilgnt ;•av toose 
to very- dense wet. ft!lfl to mocloum 

1 
~ r 

13& 

C03-a7 7% Manual " t-
graoned p00t1y grllded aubang~~lar, With Hammer -,

2 
L 

snell tragments ancl ltmestone •eams 

- Siloy SANO-I;Qhl g7oy ;,;oJ;u,.; l'lor;;.;"it, 
very dense "'el fin~ 10 ll>!ldtum 
gra111ed poorty Qll•ll<'<l twbnng,:lar 
st>en haqonen!2 

2 

3 

l:;nlll\!11, SJo.NO Wol~ 
,.,m,..f;tu 

s 
--a 

3 
-

3 --
-

.:z 10 

-
50/Z" 

--i ---t 1:l 

-I-


 

App A Annex G-1 Geological Investigations North of Redline

87
 

CEPP Final PIR and EIS  
App A Annex G-1-87

July 2014



 

- -Hole No CPOS EAARS.CB 0171 
DRILLING LOG (ConlSheet) I Elevatoon Top of Hole No! Surveyed 9'1MI2d 

• S>IO<ott 

PrOject EAA Reservo" A-t !tnstallat1on 

0 ~~ ~~ .. z CORE 
ELEV DEPTH w ClASSIFICAnON OF MATERIALS h . REMARKS 
(II) (Ill 

(!) REC oo 
w % ~~ ~ 

_, _, ll) 

-
.. . - -, 6 
.. -.. 
.' . •' -, 

-
I< - r-, 8 

19.0 4 
Grades iOshSlly san<i.m&dilim dens_e __ -I-

' 5 C03=82.7% 8 
-

.· 20 
--. 20 
-
--. ' 
-

·. : 
- ,--. 

-
- 1-

Z35 

~:~~ Grades iO gmveii~ sA No-:-DroWn. very 18 ... denM~ - 1-
~;>.· 6 50/2' 
·Q-;.: -

24 

:·o· -!':~$ -... -~:·- ·. b':-
{~: - - 26 

~:5 
-

>:-·-· - -
~::: 
~?· -
~::D - 1-

285 
. ~:.:. 

- SP.N'~ tan meailim ilense: ;et. fine 12 
graioed, poorly graded, some s•lt. snell - 1-

28 

fragments ; 14 
-

1~ 

3 
30 

=f '32 

r ,.. -
• 

_.., . -1 
£:l'f,'01''·''1:: ___ ,.. l PRQJECT 

EAA Reservo" ~ 
l HOLE NUMBER 

CPOS-EAARS-CS.Ot 71 
I 
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Hole No CP05-EAARS-CB-0171 
(ContSheet) I EleVation lop or Hole Nor Surveyed 

--- -
s-3al DRILLING LOG ·-----

Projod E.AA Reservoir A·l J InstallatiOn 

0 

~ffil ~ ~., z CORE ELEV DEPTH w ClASSIFlCATJON OF MATERIALS a. a> REMARKS 
Cl REC :;::!" oo 

(Ill (h) w % ~~· 
.... .... to 

~ S•ltY SAND gceenllh II,.Y mt'Cioum 7 
den5e to dense wet. flne gnuned. -'-. 

poorly gradecl subrounded, wtth $hell 8 COJ>o314% 8 -fragmenJS. calcareous 9 
-I-

-
: 

.' -f-. 36 ., .. -
--
----. 38 

385 
same as above 8 

-I-
g 1 

-
I· 9 

--40 

-

--
-
- :-

I 
-
- 1-

.. l .. I 
I ~iOS..."No"hghii:e;,;111iiiray 10 

de~. rme graoned With lllell fragmen!A - -
10 15 -

20 - 1-

-
- 1- 48 

-

. - 1-

-~ 

=;=r 
I I I 

l ---;;-[ r ! 
11 I SANO w~~ liRe Soh 

11nl! Gravi>l 

4 !iOO - - ; 

I E.n(! of Borl'l\} at 50 

I ' ~ 

~- t--.k - I ! ... •r.. 
eol't_ '~""f":t - -

~0 
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Hole No CPOS-EAARS-CB-0171 
DRILLING LOG (ConLSheet) 1 Elevauon Top of Hole Not Surveyed s-.4ot 

.s.-.. 
Project. EAA Reservorr A-1 jlnstallatlon 

c W:lj ,~., ELEV DEPTH ~ CLASSIACATION OF MATERIALS CORE ~~ REMARKS 
(ftl (ft) 

(!) REC 
I!~ 

Q O 
w % ..J 
...J ID 

~5 2 

f-. 
1 Sod.,. r.tfd 'ti:IUIIly c5euif.l.a 
ln~~U.ASTM 
O.CIIJ>a""" 0 ~A&a-93 

2 140if~'lfttn30"'drop~ 
,_s 

Of'2C1splitapoonf'~•o 
o•oo, 

4 

f-

1-, 56 

1-

1-s 8 

1-

1-80 

1-

1-62 

1-

1-. 

f-. 

f- . 66 

f-. 

1-68 

:. 

l--i ·-, - f-. 71l 
~~"·~ou '"1!:: -~...,.....U.t41J! ~ECT ReservmrA-1 

JHOL!:: NU1.4SER --
CP05-~B-0!!,1 
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Hole No CPO>EAARS.CB-0172 
DRILLING LOG I DIVISIOn lll61SIIol~ 

_, .. 
·-I Protea E.AA AeseiVO~ A-I 10 So;t~~ anclly~ of 1141 3" tnl, Rotary Method 

2 Loc:auon Nn6162 9. E15S333.1 - NAO 1983 11 Ollum l~>~.flo012tl0!1 Sbgwn NAVO 19§8 

3 Onlilng ArleJICY Nooatse: & Assocates. Inc. 12 Mal>utacture<'S Oe5lanat..on 101 Dnll Oelnc:ll 0.50 

<4 HOle No CPOS.EI\AA$-CB-Oln 13 1 Olaf Numl:ler Ol OVerburden SampleS Taken NIA 

:;. Name !>f Onller RaiC:lll Struth 14 Total Numlll!r of Core Boxes NIA 

6 011wcllon of Hole 15. Elevallon Gtowtd Water Nol measured 
tiil Vertocal c::J lndmed 16 Date Hole Stan eel Compleled 

7 Thic:l<ness of Burden I 2ft 
1217~ 121712004 

17 Elevallon Too of Hole Not Surveyed tft) 
8. Thlcl<ness of cap rode: 4.8 ft 

18 Total Core Recovery for hole. N/A 
9 Depth of hole· 50 ft 19 Insp. !dot. Cem Altuntas 

0 

ii ~ ~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE 
REMARKS 

(ft) (fl) 
(!) REC oo 
w % '~ -' _. CD 

''. Peat. Dark Brown. fibrous. orvantc: -- 0 

'~ ~ material -
, 2 

l!.:! ,, Staneo drilttng at _ -2 20pm 13 minutes to 

I 
LIMESTONE. moderately to sfogtllly core Gei·X mud -weathered nard. strong, light yellOwish 
b<own IO wh1te - ~-

- ,__ 

~~ I -
_t_ 

2 

~ 
__ t 

... 
---~--
~ .. 

60 caiC3teous ~o-.;, Ce"ine'meo 6 
6 

sandslone, tan, Will\ shi!lls , IIIII) denu -
I 5015" 

- -
-
- r 8 

85 -- ciiC"a;eous-sli,Y s'AN"o-aiiciiimeiione. - -
5 

. lophl gray loose - 1-
? 3 -

3 - 1- 10 

-
- 1-

-

I 
I 

i ~ !J 
-r 
-r 

13~ J -
I i 

Cdlc.>rec>u; Sill; SAN~ Wlln .,it. t•Jf'l ~ -.. 
gt") ;>qOf\y SW..id f•nP'9f'l~ ~ ---

' ___::_; 
----+- ----
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Hole No CPOS-EAARS-C~H2 
DRILLING LOG !Coot Sheet) I Ele•abon Til;> Ill Hale NCl ~ 

Prqeo: EM~ A-1 

0 z 
ELEV OEP'Tti w 
IIIJ (II) Cl 

us _. 

·',. 

,'. 

18 5 

24 ~ 

~-_o 
' 0 

280 0 

I l 
I 
L Loy-

~ .. ta.lOJ .. 

ltnsulb:lOn 

Ct.ASSIACAllON Of MATERIALS 

Grades medium dense 

Gra~elly 5AND:-ca.u.eou.:-tK"Own ••IY 
dense 

s~~euycalcaieo"USs7ti-t5AN"o:irghlgr•v 
to tan. fine grai~. poorly soned. d•n•• 

-

~~ CORE 
REC ~ ~~ % 

• 

6 

--
!l 

I 
. =-t ~ 

I 

1--'C(QJlf,.T 
fAAfb!'l"N •A·l 

_,. 
I •s-> 
I 

REMARKS 
a; 
~;, 1 
qol 
iii 

-
- 1-, 6 

-
- ~ 

-
- ~ 18 

12 
- -

14 
-

8 - r-20 

-
--- 1-

-

~ 
22 

---r ,_ 

12 ~ --
22 

-
5011' 
-I-

-
-I- 26 

-
-I-

-
-I-28 

20 --
'5 

-
16 "' ---

t 30 

__E 
t 
~ ----.-
---t 

32 

.. ___._ 
1-

------~· -I 
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Hole No CPOS-EAARS.CB-0172 

DRILLING LOG (Con! Sheet) I Etevahon Top of Hole Not SIIIVeyed s.-3 .. 

·~· Project EAA ResefVOir A-I l tnt.tallatoon 

0 

~i ,~., z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(fl) (II) 

C) REC 
~~ 

oo 
w % ..J 
-' m 

~ Grades light greeniSh gray. with~·~. 7 
medium dense -~. 

·• 7 10 34 

-
11 

•, -I-

-
-1--36 

-
--
-
-~. 38 

385 
Grades with shells 10 

-I-.. 12 8 - , .. 
- 1-4 0 

-
--
-
--42 

-
- ~ 

-
- 1-. 

' -
- 1-

, 6 
'• - -

9 5 
A6 

-
5 - -

-
- 1-

8 
- 1-

10 9 -
50 0 10 

I 

I End ol B<lrmg at SO' -
I t;OTE~ 

so 

I - I _.,,_,. 
~c; ~~,.. 1frjd _4'(1111f..,~ ...... _.,. 'PROJECT 

EM ResMoor A.-I 
I HOLE NUMBER 
~P05-EAARS-CB-01J: 

. ~ 
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Hole No CPOS EAARS..CB 0172 
DRILLING LOG (Cont Sheet) I Ele\llllton TOp of Hole Not SUNeyed s-. . .. ·-PrQJect. EAA Rese1V01r A· I l lnstatlaoon 

0 U!ffi 
~~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS o:'m REMARKS 

(II) (ft) t!> REC ::<::0 oo 
~ % ~~ ..J 

m 
. 5L8 

1- 52 

1-
, Solls .... ~V\5UIIrdas.s!fll!'d 
In .arx:ord.lnce l'l"th ~ -.sTlA 
~0<\0Z-

2 10narnmw'M1rt30"aropUMd 
on2a~,,31S"•o 
~2'00l 

1-54 

1-

1-56 

1-

1-58 

1-

1-60 

1-

l 1-62 

1-

1-64 

-

- 66 

,.... 

~ 

58 

-

+-
~ 

- _--- - - ·o 
i.:f:1•l!~·· '""' --== .. - ,. l.I'RI)JEGT 

EAA,!L~MitiA;1 
WLENUMBER -

PO~·EAARS-CB-Ol_n._ 
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Hole No CPOS EAAR$-CB-0173 -
DRILLING LOG I D111o~1on lnstallahon SNell of 

• Shoe~~ 

1 Project EAA Reservoir A-1 10 SIZe and type or bn 3" t>ot Rotary Methoo 

2 locatJOn Nn6t62.9. E759833 I - NAD 1983 II Datum for Etevabon Shown· NAVD 1988 

3 Drolllng Agency Noctarse & Assoc.oates Inc 12 Manufacturefs Oestgnatoon for Drill Dleclroct> 0.50 

4. Hole No CPOS.EAARS-CB-0173 13. Total NumberofOIIemurden Samples Ta~en N/A 

5. Name of Dnller Eric Blumke 14 Total Number of Core Boxes· N/A 

6 Direction of Hole 15. Etevauon Ground Water. Not measuoed 
~ Vertical c:::J Inclined 16. Date Hole Started Completed 

7. Thoc:llness of Burden 1 0 It 
12/812004 12/812004 

17. Elevation TOj! of Hole: Not Surveyed (fll 
8 Thlckoess of cap rock; 5.0 II 

18. Total Core Recovery for hole: N/A 
g Depth or hole: 50 It 19 Inspector Cem Anuntas 

0 ':'Jffi 

I~"' 
z CORE ElEV DEPTH w CLASSIFICATION OF MATERIALS o.m REMARKS 

(fl) (ft) 
C) REC ~~ oo 
w % 

_, 
~ (f.)Z fD 

''' PEAT: Dao1< brown 0 
II ti -

1 0 o\IJ ,, 

LIMESTONE, gray at the top, white 
towards bottom, moderately weathere<l -
at the top, sflghUy weathered at the Core run - 1-· bottom, hard st:arts=3~1 8pm Core 2 

~~~')d=3 25pm -
REC=3 1 - 1-RQD=2 

-

- -. 4 

-
- -
-

60 
Silty SAND, while loose wet medium 8 
grained, poorly graded, subangutar, -

6 

.; trace gravel with shelf and weathered l C03=847% 5 
limestone fragments calcareous - 1-

4 
-
- 1-8 

as 
Silty SAND (Consolidated Lomestone) :l 
white, very dense, wet, medium graoned - -
poorly graded, subangular Wilt> shell :2 3 
fragments, oalcateou• -

10 0 50 

Silty SAND; whlht, loose. wet fine - - 10 

graoned, poorly graded, subangular wolh -
sttell fragments. calcareous - -

-
- 1- 12 

-
- 1-

--
I 3 ,.,, ... ~-~ 

15 0 I 1 Oraml ~ .__ ~ I - -om 
t:;"f~~" lf_W __ ,_,.,. j pPQJECT l t101E'NIIMBER 

EM Reservo11 J..1 CP05-£:AARS1;.J!:~ 
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HOle No CPO!>-EAAR!>CB-0173 

DRILLING LOG (Coni Sheet) 1 E,._.al>Oft Top of Hoia. Not s.. ... .,ed ~~-·-Prll!ed E.M ReMMIII A-I I lnstalla!oon 

0 
~; ~~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS 

CORE 
REMARKS REC ~~ 

oo 
(Ill (It) ~ 'li. a 

Silty SAND gray med1um dense wet. 
medoum grained poorly gcade<l, -
'ubangular calca.reous wrth shell 
fragments - -, 6 

-
-~ 

-
' - r-, 8 

185 
Srrty SANO 9111¥ medium dense. 'Wel 5 
medrum !1~. PQCHiy gn.ded --
•ubang\ll;lr calcareous With shell ~ 

11 

fragments -
9 - ,.... 20 

' -
- ~ 

-
- ~ · 22 

-

- -
23.6 

Silty SAND •••Y d«n•e w.•l fin" 6 
grained. poony graded. •ubangular - f-
calcareous With ~ell fragments 5 35 Blows count$ lor 11 

last 1" or penetrallOn -
41 

Probably hit shell - f-hash Very slow 
penelrallOn w.th rotary _ 

24 

d111• 

- -26 

-
- -
-

28.S -r 28 

Silty SAND "'edWm dense, mo!Sl. frne 

~ gratned, POOIIV graded subangulat 
calcareous "'iiii&P!e\11ragmeniS II C03=276% 18 

I 12 
r 

I I 

I 
r t 

J 
I .--,. 

l 
I . 

lJ _J 
1 ; -

! -- ·1 - -- -
-l -- ' •W'lN"Q 

---n 

i 
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---- Hole No CPOS E.AARS CB-0173 --(ContSheet) _I f.levatiOJ'I Top of tlole Not Sun~eyed s.-t3ot DRILLING LOG • Sheels -
~ec:t EAA RtiiiiiVOtr A· I itn&lallatlon 

0 ~tli I~·~ z CORE El..EV DEPTH w CLASSIFICATION OF MATERIALS Q.ID REMARKS C) REC ~~ oo 
Jill (") w •A, ~~ .J .... co 

~ Sotty SAND, gray medoum detlle, wet, 6 
fine graor>ed, poofty graded IUbanglllal, - ~-
calCareous Willi shell fragments 7 10 -

34 

10 
- ~ 

-
- 1- 36 

-
- 1-

-
- 1-38 

3115 
Silty SAND. gray loose, wet rone 6 
graltled. pootty g~ aubanvula! . 5T calcareous wllh shen tragmenll, somo 8 -gravel 5 

-I-
' -

- 1-

-

r 42 

-!:-
43 5 

Silly SAND, greeni$11 gray meCIAlm 4 
deRSe. fme grallllld pocKly g~. -~ 
subrounded, c:alcareous wnn lrtee lhell 8 6 

!ragmen Is -
5 
-~ 

-
-I-

46 
-

---i 
I 
I ~e ~ 

1-
L 

I St111 SAND 9'een101h gray, loou, Me I 

=----±t 
grameo poony goao•!CI. s ... tlrounoed 
cak:areou~ tra~ snell tr•pmenu 10 CQ.lo<,)-4 

I 
!.00 ' ' I l 

[_ 
t 

I Enn ol Borong a! so· ... 

~---t- -- Iii:·~ .f - '- ... - ... ,.,....,_, 

1-

t_o.Q<".-)0 't:B --- l~r.IJEC' HOlE' Nl.•M!\EP 
EAA~a_!!~·l... Jj:Pp_;..EMJL.s.G.B-Om 


 

App A Annex G-1 Geological Investigations North of Redline

97
 

CEPP Final PIR and EIS  
App A Annex G-1-97

July 2014



 

Hole No CPO~EAARS-CB-0173 
DRILLING LOG (ConLSheet) I Elevauo~ TOP ot Hole Nol Surveyed sn••ot 

c-s".as 
PrOJect EAA Res4Notr A·l llnstlllatton 

0 ll.lffi I~., z CORE ~"' ELEV DEPTH w CLASSIFlCAl'ION OF MATERIALS REMARKS 
(It) (I!) 0 REC ::;::; oo 

w % ;%~ -' 
..J "' 

-5 2 

:-
t Sots on t!etd \llai.A/1)' tM»lffed 
tr1~Wdt\tMA$TM 
o.tlgntllotr 0 2~118-93 

2 l.tO. ha!ftmer- W\.lt\ 30'" dmp Used 
1-54 

an 2. a tpltt•PIXI" (1 318'' to 
~TOOl 

-

-, 56 

--
1-58 

-

-, 60 

1-

:-, 62 

-

- , 

1-

1-66 

-

- 5S 

I 

I 
-

+ -r- ·- - --- ! PROJECT I HOlE N1JM13EF -·-f:.~ if"I :J_... l'liiJI? ~~~__, •• 

t EAA Reser,olt A· I CPOS-EAARS-CB-0 In 
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Hole No CP05-EAARS-CB..OU4 
DRILLING LOG I D1VI5100' lnstaoauon ~.....:: 
I Project EAA ReservOir A·1 10 S,ze and l'(pe of bit 3" 1>11 Rotary Method 

z Locatoon: Nn5662.9, E758833 1 • NAO 1983 I I Datum for Eieva!Lon Shown. NAVD 1988 

3 Dnllma Aoencv Nodarse & Assooates. Inc 12- Manufacturers DesiQnation for Drill D~edrich 0-50 

o4 Ho'e.No; CPOS.EAARS.CB-0174 13 Total Number of Overburden Samples Taken. N/A 

5. Name of Driller Enc Blumlle 14 Total Number of Core Boxes N/A 

6. D1rectron of Hole 15 Elevation Ground Water: Not measured 
~Vertical CJ Inclined 16 Date Hale Started Completed 

7 ThldlneS$ of Burden 1.0 fl 12/912004 1m12004 
17 Elevat1on Top of Hole ' Not Surveyed (fl) 

8. ThiCkness of cap roc«: 5.0 fl 
18. Total Core Recovery for hole : N/A 

9. Depth of hole 50 fl 19. Inspector. Cem Altuntas 
0 ~In 

I~"' z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS o..m REMARKS Cl REC ::;:!! od 
(ft) (II) w % ~~ ...J 

...J "' 
' .' PEAT Oarl< brown 0 
,, ~ -

10 ,.t,, ,, Drilie<l With hal10 
LIMESTONE; gray moderately sampler Core run -r-
weathered, vuggy and w1th shells, start =8:36am Core -
seams In yellow color, hard (i'::S~t8.49am 

2 

-
~C=3 I - -ROD= 

-
- ;- , • 

I -

-i-

-
~0 

Calcareous Silly SAND, white dense, 3 

J 

wet, l10e to medium gramed, peony -
graded, subangutar. trace gravel w~h 1 C03:83% 3 
shell fragments - r-

29 

6 

-
- -8 

8 5 
Calcareous Silty SAND. while to ltglll 23 
gray, Wei, fine to medium grained, - -
poorly grc;ded, subangutar, trace gravel 2 40 
With 5hell fragments -

11 
- 1- 10 

-
- -

-
- - 12 

-

~ 
- -

Calc.;r~>ous Silly SAND while to Jlt ev • l den$~ wei mwrum grained poor!~ ---
pr.1<1C<l SUbDf19UISt 1'1\Clt j!Tnv~J With 3 OiffltuiiY '" cr~thna ~ r 

I -l $t1f'll tr;~gmeni.S ~ID-" Peflltlralliln 
15 0 1!3 

c.<>~,,;;,~il --1-
e.f' ',.,....... _.._..,., _ _,_,,. 

PRO.tE~ I HOLE tiUMSER 
EAA Res~o" A·1 CPOS.EAARS.CB-0 171._ 
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Hole No CP05 EAARS-CB 0174 
DRIUING LOG (CooL Sheet) I Efevatton Top of HQie Not SUiveyeo 

Prof&ct· EAA R~rvorr A-1 JinstaliaUon 

ELEV 
(It) 

OEPTH 
{It) 

18.5 

23 5 

28.5 

.. ., 

••• •• .• ~ 
•• •• ••• 
·.~ ~-~ ••• • • .;. .• : 

··~ ••• 

CLASSIFICATION OF MATERIALS 

Calcareous Siny SAND, gray, very 
dense, we~ medium grained, sample 
cemented on lhe bottom graded 

-Siirn;; GRAVEC gray, dense wet, 

poorly graded, subangular. shell 
fragments 

-caiC..;t.oussiitY'5Aiiio- w-hile. medium, 
wet poor1y graded, subangular wtth 

s"ell fragmenl$, some gravel 

CORE ~m 
REC ::;::< 

% ~~~ 

A 

6 

7 

REMARKS 

C03:8A.8% 

Onl 24 0' and try 
spoon agaln to judge 
lhe matertal type 
Oifficultv In dfllllno 

I 

-1---f-l.!. ,'-- ~ -± -/ I , .;;;;;;!. 

-
-e.-16 
-
-e.-

-

-I-ts 

4 
-1-

49 

---:;;-
-1-zo 
-
-!-

-
-!-~ 

-

-
50/2" 

-1-24 
28 

-:;:;-
-!-

14 -
-!-26 

-
-!-

-
--ze 

15 
--

13 
-

f2 
--~o 

-
-1-

-

-e.-
--

I PROJECT I HOI E NUM8ER 
, EAA Ret.e""'" A"'".,"'----'-'C~P...:o::.:s....:EAA=-"R_.,s,._-,c"'s...:-O:.:l.:.l.:.4 _ _. 
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Hole No CP05-EAAR5-CB-0174 

DRILLING LOG (Cont Sheet) I Elevatton Top of Hole Nor Surveyed sr- 3 d 
4 sn.ets 

Project EM Reservoir A·! j lnstallatJon 

0 I.Qffj 

I~ .. z CORE ;t~ ELEV DEPTH UJ CLASSIFtCAnON OF MATERIALS REMARKS 
(ft) (It) 

~ REC 
~ ~~ 

oo 
UJ % 

.j 

-' ID 
33 4 
~-- Calcareous Silty SAND, whrte to gray, 9 

dense, mediUm , wet, fine grained, - -,• 

' poorly graded. subangular, shell 8 10 

: 
fragments -

11 
: - -
: -

- f-3 6 

-
-f-

-
- - 3 8 

38.5 

" 
.. Stlty SAND, whole. gray, medium dense, 3 

wet, fine gratned, poorly graded. --
subrounded with shell fra~Hnents, 9 COJ.=28 5% 8 -calcareous B 

- ,-40 

-

I' - f-

-
.~ .. - - 42 

-
- -

43.5 
Silly SAND; whHe, gray, medium dense, 10 
wet, fine grained, poorly graded, - r . 
subrounded with shell fragments. 10 SAND With some 13 ·. -calcareous Gravel and tr.lce St~ 14 - f-

-
- - 46 

-
- -
-

l ' - r-

485 
Calcareous Silty SAND. gray meaoum 8 
dense, wet medium graoned poorly - 1-
graded subrounded wott> snell II 8 

fragments -
!iOO 7 

50 

I 

End of RoMg ar 50' I I -
~--~ ,-- I I •na-

~-

' 
-:;....-; -- --

!,:.4-36. ""'''~-~-~ ... PRQJE.;:T I HOI E NIIMBER 
_EAA R M eiYOif A·, CP05-EAARS-CB-Ol7~ 
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Hoi No CP05 EAARS-CB 0174 e 
~~ 

DRILLING LOG (ConlSheet) I Elc~atlon Top or Hole Not Swveyed 
~ - -

Prolec:t EM Rese"'o" A I 

0 

ELEV OEPTH ~ 
~ I"' ("j w _, 

--.;•T -,-

. 

. 

i 
I 

I 

~ t -+-........ ~. 

I lnstaUauon 

CLASSIFICATION Of' MATERIALS 

- -

~;l CORE n.m 
REC :;;:< 

'4 ~~· 

I 

I 

I 

I 

I 

.j. 
I 
+ -+ 

IPO ~ OJEC 
E'.II.A.R~~llitA-1 

~--
~=: 

~ ~ .. REMARKS oo _, 
m 

-s 2 

-

·-... - ...... 111 .... ..,.. tn~Wlit\et-..UfM 
DMlOOI""" D :••11S 
2 1•01 f'*NlMtt~SO"OI'Qp\IMO 
oua.._c•w•o 
\%"00 1 

~. 54 

f-

~. 56 

-

-, 58 

c-

:-. 60 

-

-, 62 

-

~. 

~ 

f-

-
j:. 

E 
1-,_ 

' .. J HOLE tnl~.!l.ER 
CPO!.-fMR~~E_ 
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. . Hole No CPOS.EAARS CB 0175 
DRILLING LOG j Div•sloo lnstaRatoon s~• ~ ·-· I PrOject EAA Rese111oor A· I 10 Soze and type of bit J' bit, Rotary Met~od 

2 location N775662 9, E759333 1 • NAD 1983 11 Datum for ElevaUon S11oW!1 NAVO 1988 

3 Drolllna Aaencv· Nodarse & Associates. Inc. 12 Manufacture(s Oe$tgnallon for Drill Oiedroeh 0.50 

4 Hole No CPOS-EAARS-CB-0175 13 Total Number of OVe!'burden Samples Take" NIA 

5 Name or Driller Erie Blumke 14 Total Number of Core Boxes NIA 

6 Direction or Hole 15 Elevation Ground Water. Not measured 
~Vertical CJ Inclined 16 Date Hole Started Completed 

7. Thickness of Burden, 0.5 ft 
121912004 1219/2004 

17 Elevation Top of Hole: Not SUiveved (It) 
8 Thickness of cap rock 5 0 " 18 Total Core Recovery for hole: NIA 
9 Depth of hole: 50 It 19 Inspector: Cem A~untas 

0 UJ::i 

~~~ z CORE ~II) ELEV DEPTH Ul CLASSIFICATION OF MATERIALS REMARKS 
(ft) (fl) 

(!) REC ~ ~~ 
oo 

w % -' 
..:J CD 

... 
0,5 

PEAT: Dao1t br!lWn 0 

-LIMESTONE, yellowish gray at top. gray 
DrOied with hand at the middle and willie at the bottom, sampler Core run -I-

v11ggy, nard, moderately weathered at slart:U 7pm Core -
the top to slightly weathered at the (~n:;~~\52pm 
bottom 2 

-
~~CoS 1 - -RQD=S 

-
- - 4 

-
- 1-

55 
Calcareous Silty SAND: wMe, medtum 4 
dense, wet, fine grained, poorly graded - 1-
subangualer. shelllragm~~nts. some I 5 

6 

-gravel 
7 - -

-
- - 8 

8.5 
Calcareovs Sl~ SAND, white. loose. 2 
wet, fine grained, poorly gr3ded, - '--

subangular, shell fragments, trave 2 C03=85.9% 5 

gravel. bottom 5" IS ptasuc ;silty SAND. -
3 

gray fine grained - 1- 10 

-
- 1-

-
- 1- 12 

-

1.\.5 ---r 

l 
Calcareous Slit~ SAND Ntt!le dense J l li -~ ·~ ,,,_ .,~. ,,_ 

I 
\UbRI19Ulal •he•! rrag,.,.,nt~ ~~m~ ul CO <oo!tl '"•· 

J . 

-
t 

prit\lf!t '0 - ,... -- - - •£-!l'I"''!P!!J 
~~. • ,;;u•l:l8 -·--~· l PROJECT : HOLF NUMBER 

~ -
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Hole No CP05-EAARS CB 0175 -
DRILLING LOG (ConlSheet) l ElevaiJOn Top of Hole N'ot Surveyed ~2CI ·-ProJect EM Reservoir A-1 I Installation 

0 u.ttfj 

~ ~~ z CORE ~II) ELEV DEPTH UJ Cl.ASSIACATION OF MATERIALS REMARKS 
(II) (It) 

C) REC ~~ oo 
w % ~i -' 
-' II) 

-
'• - 1-1 6 

-

-I-

-. ' 
- I-, 8 

18.5 

.. C~lc:areous SJity SAND, White. medrum 5 
dense, weL fine grained, suoangular -"""' shell fragments 4 10 

-
8 

-I-20 
-

· l· 
-

Hit 4 • thiCk liard layer 
at 20 5'"<Siow drilling - 1-. 22 
rate -

-I-
l~ !> 

Cai<>areous Silly SAND while, very 7 

1 

dense wel ftl\8 grau>ed. subangular - 1-
shell fragments, trace gravel .s 49 

5012" 
- 1-

24.5' to 26.0' Stow 

24 

drilling rate nard -
layer, except 4" of 
soft zone - 1- 26 

-
- 1-

-
- - 28 

285 
Cal<::att!ous Silty SAND wMe. very 7 
dense, wet fine grtuned, subangular - -
shell fragments trace gravel 6 SAND W•th some It 

-Gravel and Slit 50/2" 
- 1- 30 

-
- 1-

-
- 1- 32 
-
- '-

~ - -
coMII'IO&Il• 

1.!1; .,..,,n' ~ill - J t-IOL£ NUMBER 
Reservorr A 1 CPO~EAAR>_C~O t75 
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Hole No CPOS·EAARS.CB-0175 
DRILLING LOG (Cent Sheet) jEtevauort Top of Ho~· Not Surveyed StM!tl )of •s-. 
Pro,eet EAA Reservoir A·l ltnstallatiOn 

0 ~::i ~~~ z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS a.m REMARKS 

(!) REC ::;:::E oo 
(It) (ft) w % <::::> .... 

..J tllZ m 

~ Silty SAND. gray, medium dense, wet. 6 
fine gra1ned. subangular. poorly graded. -,-. 
subrounded, shell fragments 7 13 

, .. -
7 .. 

· . -r--. ,. 

-
--. 

·• -
--
-.. 
- 1-3 8 

385 : 

Silty SAND, gray, med1um dense. wet, 12 
fine grained, subangular, poorly graded, - -
subrounded, shell rragmenls 8 11 -... 8 --

-
- r--
-
- -42 

-
- -

43 5 

' Slny SAND: gray, medium dense moist, 6 
Rne gratned, poorly graded, - f-- . 
subrounded, shell fragments 9 8 

44 

-
10 

- r--
-
- - 46 

-
- r--
-
- r-- 48 

48 5 
Slhy SAND gray, med>um dense. mo1st 8 
nne gra>neQ, poot!'l gradeo - -
subrounded snell fragments 10 8 

-
500 8 - 50 

-L-
Eno o• Boqng .11 .50' I r--

+-
I ••·:m:s ,--- -:- r ~~~~--- --- -~ 

":.i''r.-~~ •a - . ~CT t•OL£ H!..JMBEP. 
~~Otr_A~l C~A.B_S-CB fill:_ 
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Hole No CPOS EA.~RS-CB-0175 

DRILLING LOG (ConLSheet) I Ele•atlOn Top of Hoiv No! Sur~yo:c~ -· .. ·-PrOjeQ EAA Reservoor A I l1n'11alllll""' 

~ I 
CORE ~ffi 

I !~ ELEV DEPTH Ul ctASSIFICATION Of MATERIALS ll.CO REMARKS 0 REC I ~ :e (ft) (I\) 
~ " .~ 

1- 52 

1-
; Sc*tt.~'WIUIII'jctulltleo 
"'~ .-ililttwA$lM 
0.~~QJW110n 0 z,ta.Q 

2 to\O'hlm!TW' IIrt'lln l/1"~UMCI 
1-, 

""20' .... _113/riD 
•2'001 

r 

r 56 

1-

r-. 58 

1-

!-. 

E 
60 

1-

- 62 

-

1-64 

1-

t-

I 
~ 

~ ~ 
I 

f 

68 

oj t-.. 
1 

t 
i 

... 
~ 

t-
+- -t- -- -------oj 

PP'6JECT 
_._ 

Ro-..E N•JrteEo r • "D -


 

App A Annex G-1 Geological Investigations North of Redline

106
 

CEPP Final PIR and EIS  
App A Annex G-1-106

July 2014



 

HOlt;. No CP()!,.E.AARS-CB-0176 
DRILLING LOG 1 D•<&OO. jlr\ScYinatiOC> -·-·-I Ptqect EM Rese<vo.r A-t 1 o SllM a no type " ' o!l r t>f., Rotary Meli>od 

2 loc.atiOII N775662 9 E:7591133.1 - NAD 1983 I I Optym !pr Ei<o•~ NA\10 198ft 

J OnlllnQ AQettC>/ Noclarse & Associates Inc 12 ~nuriiCiurefs DesiCinaiiOn ror M Oleclnch o.so 

~ H<>te No CPO!>-EAARS-CS-0176 13 1 oull Number ot OwrbUrden SampleS Ta~en NIA 

f> Name of Droller Eric Blum~.e 14 Total Numoer ot COfl Boxes NIA 

6 Direction of Hole 15 EJeva110n Groun4 Water Not measured 
1M) Vertical c:J lncf•ned 16 Date Hole Slaned ~pleled 

7 ThiCkness of Burden· 0.5 It 
12/ I 01200<4 12/ 012004 

17 Elevation Too of Holec Not Survevediiil 
6 Thickness ol cap rock. 5.0 ft 

18 Tolll Core Recovery for hole. NIA 
9 Oe1:llh of hole 50 ft 19 lnspeQior Cem Allunlas 

0 ~l ~~"1 ELEV DEPTH ffi CLASSIFICATION OF MATERIALS 
CORE 

REMARKS 
(fl) (~) C> REC ll~ oo 

~ % ...J 
al 

'-2 PEAT; Oarlc brown 
05 

0 

-LIMESTONE, yellOWISh gray atlhe lop, 

gray fn the middle and white at the Onlted With nano - -sampler Core run 
bottom. mooe<ately weathered 11 the start-8·27am COl~ -top to shghUy weathered at the bollom. ~~ .. a 43am 0.5'-5.5'1 hard vuggy 

2 

-
~EC•7 t -~00=5 r-

~ 
-

~ 

~ 
~ ~ p: 

55 -
Calca~ Sftty SAND w~rte, n>ed.ium 
dense, wet. fine gl'llrnod, poocly graded, 
wbangutar. trace gravel. shell 4 6 

fragmenls -
6 I -r-
9 -

-r-8 
85 

Calcareous Silty SAND. wMe. very 1 
loose, wei, line gramed, poorly p-rade<t, -I-
subangular. trace gravel. •nell 1 2 
fragments -

2 
-I- 10 

-
-I-

r 
~ ---

I t ---r 
I t~ ~ . 

·~ 
t 

I 
~""''!Ov~ Silt) s.ANO. 0'.-J 81 hltil I -
to wn~ It""'<~,, !toe :.on om '""'"'"' ---
~ns~ w-..>1 f r>e gr,a:~ I!Qeffy I!IJO!PO l 5 I. 

1,: I S'lb&t'IQ<Iill' &1'1!! f~!.a 
-r 

a 
!-- -- --- --=--~ ---
1.:: ..., ..... -- __ .., ___ 

'"riOJ~et t-tOti tftl\' l'lE.q_ 

, .. 
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Hole No CP05-EAARS-CB 017€ -
DRILLING LOG (Cont. Sheet) J El,.vatton Top of Hole NOI surveveo ~,."' 

_!'rOjflCI EM Ruervolr A·1 II11$111Mallon 

DEPTH' ~ CORE 
U!ffi ~~~ ElEV CLASSIFICATION OF MA TERJALS 
-'m 

REMARKS (L~ 
(Ill 

REC ~::> oo 
1111 ·. ~ % -' 

UI:Z ID 

-
1 6 

-
16.0.16.511 hard -I-material-slow 
pemuraUoo with 
drilling 

-
- -, 8 

18.5 
calcareous Sill)' SAND gray a1111e 101) 16 
to willie towards the boaom. med.•um - -
dense, wet. fine gil•'*' poo<ly graded. 4 15 -subangualt sl!etl flagmenta 14 - 1-· 20 

-
- -

-
- -. 22 

-

- r 

23.5 
CalCareous Sl~y SAND. "'""" meo•um e 
wet. fined gramed poo~ly gnlded - 1-
$Ubangular she~ ~menta 5 l2 

-
9 

- -
-

26 

-
26 5'·3"ttard - 1-la~or-dlfficulty In 
dr lllng -

- 1- 28 
28.& 

:()• SiinciyGAAvEL .,-hitiio'Qiiiy-we1 49 
poorly graded subarlqllaler ot.ell 

=H ~O.f ffagmen~ 6 18 

~b· z• 
I ~~ -=t I 

~ 
I 

I 
I ~ I 

t~~ I _g I t~~ 
I 

~ ~ -- -r-- --- .:-<-' ...... 

~iFI'WUL!C ,_..,.._, wJ=CT HOt.£ :JUMeEP. 1 ~A·l C:P(IC,.f'AAR~B-0!.!:,~ 

31 
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Hole No CPQ5..EAAAS-CB 0176 -
DRILLING LOG (Conl Sheet) I E-toon Top"" Ho~ l'jol SliM!r-O 

_,, 
.. s-

Pl'Ojea EM Resell/Oil A·1 l lnstllr.a~on 

0 ~ffi ~~~ 2: COR!: 
ELEV DEPTH w ClASSIFICATION OF MATERIALS a. CD REMARKS 
(h) (ft) 

t!) REC ~::! oo 
w % l!i -' ... CD 

~ Silly SAND. QiaY, me<11um dense, weL 5 
fil>e grained, poot1y graded -r-
subloundeo sllel 1!11gments 7 9 -

10 
-r-

I -
- f-. 

-
- ::-
-r 
-S 38 

l&S 
Silly SAND; gray, med1um dense. wei. 6 
fine gratned, poorly gnlded. -I-

I subrounded, thelllragrnenls trace 8 _!_ 
gravel 9 

-I-40 

I -
-
-

--42 
-

•!• -~ 
-~ 

Silty $1\ND. gn~y, loose wet lioe 3 
grall>l!d. llOO'!Y gradeo, subrounded -r-
shellrag~T~eniS 9 J -

4 --
-

=r 48 

I _j 
- I-

~8 s --!-
. 

S1hy SAND green••" !l•ay, toos" wet 3 
fine gralne<l POCIOoly Qlllelcd -!-

subroundttd. ~~nil lr~qm"nl·' low 10 3 

olastooty -
Sltl s 

I 
-+ -- • I 50 

• £ll:l o• Borutp -' !..:: 

-t--~ ~ ··~tt:! - - - T~ ,., .. ,.,_..,, 
t;J'F""" •m __..._, __ - -

l§fOIL(}T lEO I E: NUI~Bt:R ---
~"'l"!.!!.Oll A L_ CI'O!I;EAA~S·CB-0 17G 
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- -Hole No CPOS EAARS CB-0176 

DRILLING LOG (Cent Sheet) I ElevatiOn Top of Hole· Not Surveyed s-... 
4SrweH, 

Project EAA Reservotr A· t JlnstaJiaUon 

0 ~ifi 1~"1 z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS CLIO REMARKS (!) REC :;:::!: QO 
(ft) (It) w % ~~~ .J _, Ill 

1-s 2 

1-
1 Soils era fitid \lisuaH\1' d.ludled 
ln~W!II'ti:MASTM 
Oetigrla.tlcwt 0 248&43 

2 1 COl hlltnmtt <Mtn JO" cr.Jc> U5erl 
1-. 54 

... 2.0'""''-11318"10 
• 2"0.0) 

1-

:- 56 

1-

1-58 

1-

-. 60 

-

1-62 

1-

1-

1-

!-66 

1-

1-68 

1-

..J !-

:.!f'IC:.tJ•"1• ~=-••~''' PROJEC' ~NUMBE~~ 
EAA~s"!_~~ CPO~·~RS-C8.{]17f 

:o 
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Hole No CP05-EAARS-CB 0177 . 
DRILLING LOG I Oiv~lo~ lnstallauon 

sr-. '"' ... ~~ 
I PrOject EM R~Noor A· 1 I 0 Size and rype or bit 3" brt Rotary Metl\od 

2 Loeation. Nn5662 9 E760333 I • NAO 1983 I. Datum for ElAvauon Snown. NAVD l!l88 

3 Orllllna Aaenc:v; Nodatse & Assoeoates, Inc 12 Manulactutl!~S Oestanalion for Droll D.eQncn D·50 

4 Hole No CPOS..EAARS-CB-0177 13 Total Number or Ovetburden Samples Tal(l~n NIA 

5. Name of Driller Er1c Blumke 14. Total Number of Core Boxes. N/A 

6 D1rectlon or Hole 15 Elevation Ground Water Not mea.sured 
~ Vertical c:J Inclined 16. Date Hole Starled Completed 

7 Thickness or Burden 0.5 ft 
12/10/2004 1211012004 

17, E~aUonToooiHole: NotSuNeved Cftl 
8. Thocl<ness of cap rock: 5.0 ft 

18. Total Core Recovery fOr hole: NIA 
9. Depth of hole: 50 ft 19. Inspector Cern Altuntas 

a 
~l ~~~ z CORE ELEV. DEPTH w CLASSIFICAnON OF MATERIALS REC REMARKS 

(ft) (ft) Cl ~ ~~ 
oo 

w % 
..... 

...J m 

W• PEAT; Dark Brown 
0.5 

0 

-LIMESTONE, yellowish gray to gray at 
the top and the middle Whfte ·at the On11ed w1th hand 

-~-sampler. Core run 
bottom, moderately weathered atlhe start= 11 :55am Core -
top to slightly wealhered to sOghtly run end=12:oopm 
weathered at the bonom, vuggy 2 

·-

~~C:.1 1 -00=3 1-

-
- - 4 

-
- -

5.5 ....... ,,.. Sandy GRAVEL, whne. loose wet. 4 •{)• 
It poorly graded subtlnguatr . shell - i-

~~~ fragments 1 4 -•[Y 5 
D~ - i-
"'t~ pO. -•D~ D.;,() - -

8.!> p~~ 
SiitY'5AN'O: Wioile:-menlum danse. wet, 2 

6 

8 

poorly graded, subangular, shell -
flagments. medium grained 2 14 

-
15 - I- 10 

-
- I-

-

r 12 

I!S -r 
1 J I S11iV SANO Nhlle oen~ wet. poollv 4 

qran,._a lrne gr,.,~ed •uban<]IJ!ar shell -i-
fragmem~o J a -1 -

~ 1- ·-1-· !-- =lnu..S 

~s 

f.:P' -:-.. '"-'' Lr"OJ[Cl 110•..E NUMBER ~ 
E'MRes..!:,~ _fP05-~~ I 

14 
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Hole No. CPO&-EAARS-CB-0177 

I ORILUNG LOG (Coni Sheet) ! EJevauon Top or lillie ~ SU1YeYe<l 9wthl I •s-
I f>tO)ed EM Ret.ervoor A-t llnll>l!t!lOM ! 
t- 0 w~ g~ z CORS 

~~~ ELEV ' DEP'T11 w ClASSIFICATION OF MATERIALS REMARKS 
(f\) 1ft) 

(!) REC 
~ "4 ~~ -' 

ID 
l.'i.O 

-
- r-, 6 

-
.. - r-

.. -
- -1 8 

18.5 
Silty SAND; wnlte. medium dense. wet. 10 
poorly graded, fine grained, subanoutar - -

. ' shell fragments • Limestone seam 10 

o 1s· tnicl< -
11 - ,..-. 20 

-
- r 
-
---22 

-
--

?35 
Sdty SAND ~11110 gray, very O~Jtae 4 
wei. pool1y graaed medium gratned -r-
sullangul8r shell fragments , 1,_ 5 1 5" thldlllmeslone 21 -

24 

gravel seam 5012" 
-r-
-

1: 26 
.. -

25 S.3"1hiell hard 
layer, difficulty In --
drilling -

--28 
26 5 

SiltY SAND, wlttte. very dense, wo1 19 
paorty graded medtum grained -r-
subangutar, snell fragment• sonte t. 11 5"-S"' thld< nard 2? 

gravel layor, difficu~y 10 -
16 

dr~ung -r-30 

-
I 

I -r-
I l.. 

~ 

l ~J l 
___j 

~ ---
L _,_ - - t 

.......... -==---... • 
'tiOLE $MBEP. - ·~~- 'Rtl.JEC'T 
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Hole No CPOS-EAARS-CB-0 177 
DRILLING LOG (Coni Sheet) I ElevatiOn Top of Hole Not SYNeved ~ 
PrOjeCt EAA ReseNotr A·1 I lnstallabon 

c 
~~ ~~~ z CORE 

ELEV DEPTH w CLASSIFICAnON OF MATERIALS REMARKS (.!1 REC :::!:::!: oo 
(ft) (It) ~ % <=> ..J 

CllZ ED 

~ smy SAND; gray, medium dense. wet. !) 
poorly graded, subrounded, fine --

.. grained, shell fragmenrs 7 11 
34 

-
,' 9 

· . --.. 
-

- ,...3 6 

-
-I-

~ -.. 
- -3 8 

38.5 

o'{y cfraveiiysA'No;Qiiii," medium l!ense. 7 

D.:, I) 
wet, poorly graded, s;;brounded, fine - -
grained, shell fragments 6 

p~~ 8 -
•D" 6 
11,() - ~4 

~~~ -
lkt) - r--
~~ -Po t) 

~~f - - . 
~t) -
P.<')~ - -

43.5 •Do 
-SiitY' sAN'o-:" 9'av. iOOse. ;ec.-P'Oorly 1 

graded, subrounded, fone gra•ned, shell - r--

0 

42 

' fragments 9 5 
-

5 
- -
-

- - 46 

-
- ~ 

-
- 1-48 

48~ 
Srlcy SAND gra~. medrum dense wet, 6 
POOrlv graded subrounded. line - -
grained sllelllragmeniS 10 8 -

50.0 to 
---- 50 

I 
En<1 ct Bolln9 at oo· 

I t 
~ll: -

··~ 
-

U'~:••llt::Y~ ._. .. .. L~ROJECT I HOLE. t<UMBF.:I> I EAA Rese(IIOtr A· 1 CPOSEAARSrCB~iT' 
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Hole No CPOS..EAARS..CB-0177 
DRILLING LOG (ConlSheel) J Elevatron Top of Hole Not Sul'lleyed :inMt c 01 .,_, 
Pro]ea. EM Rese!Voll A-1 I tnstallahon 

0 ~::i ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERJAiS Q..ID REMARKS 
(Itt (It) 

(.!) REC ::.:< oo 
~ ·~ I ;3~ 

_, 
ID 

-52 

f-
l Sols •• flf!td vt.Mially d~M!eo 
lll'liiClC:Q~WitnltWASTM 

DotlgMtion 0 2488-93 

2 1•01 nammerr Wltl'l JO" dro9 1.1110 ~54 
on2Jl'-(1311l"ID 
ltl"OO) 

-

-56 

-

f-sa 

f-

-so 

-

-62 

-
f-64 

f-

-66 

-

-68 

c-

I I 
1 I r-;n -t --l..- ---r - -'---:--- -J"'Q~t"!PJ• • .... ~- --- PROJECT HOI E NI.IMI!EF> 

I ~RS-9!-0l 17 ____j 
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- -Hole No CP05-EAARS CB 0178 

DRILLING LOG Dtv.alOn lnstallstton SMti,QI 
•s-

I P~eet EM R~" A·l 10 Sizto and type of bK l" bit. RotJtry Method 

2 locaho~ N77~612 9. E7S9154.5 -MD tsal 11 Datum fO< Etevabon Show11 . ..N-'YQ 1988 

3 Onltol!\l A418ncy Nod.me & Assocoa!BS Inc: 12. Manufaauret's ~l!lllehonloo Ortlt Dioclncl10.50 

4 l1o4e No CP06<AARS-C8417a I 3 'Total Number ol Overblltdefl Saml)lel hken NIA 

5 Naml' ol Dt~teo R•'llf' Smell 14 Total Humbe!r ot Core Soxn HIA 

6 Dtnldion ot HOle 15 E1evabon Ground Water Not ~ted 
fi:a Vertal Cl tndtned 16 Date Hole Stalled Completed 

7 ThiCkness ot 8utt1e11 0.8 ft 
~~ 12/812004 

17 Eleva\1011 Top of Hole Not SuiV~Od (Ill 
8 Thld!ness of cap 10Gk_ 52 ~ 

18 Toral Core Recovery lor hole N/A 
9 . Death of hole 50 II 19 Inspector Ray Braonard 

0 U!ffi ~ ~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS 
CORE -'m 

REMARKS a." (ft) (ft) 
c.!) REC ~:J oo 
~ % ... 

lllZ CD 

I:.:<' PEAT. Oarlt BrOW!I fibrous organoc 0 

08 
~~~ matenal -~ 

UMESTONE moderaletly weat'*-d, I S;mple at 0 1\ por --from surface peal 
wn.te 10 ltgl\t gr.y.sl! grHI! end ltghl Get·X mud Sbrted Ill _ 
yeltowl$tt b<own hard, StfOil<l 9 00 9.011-9 22 to 

core Lost 50% ol dnll _ ,.. 
nu<ds dutono conna 2 

-
~~ 1 -I-

-
4.0 

-I-

~ 
Strong che/1 nodules 1 3'-~ 2' lt'N am~ll 
vyO$, <0.5 tn -

50 --
~ 

LIMESTONE nlgllly to ... ,_,.,V 
weatne,.,;l wMe 11'8"~' 6;41 to QTUvel I -

60 1$111)W111'>~ 

CaJcsreous S"ty SAND wMo , lOOSe to 14 
medium dense wet ~ne grem1KI ~l'y -
wa<~e<~ Sllb!oltt\ded, W1th•Mn 2 10 

fragments - i-
17 

-
- i- 8 

8S 
SO!Ile Gravel 3 - -

3 75'·1~ !>' Hard drflllng 3 -
31 - - 10 

-

=r 
I I __f_ 

~ 
_j 

~ -13f>_ ~ 
I j 

Gr~d..s I~OSil. h!Cfl gravul 

I ~ ~ .. 
-:;-r 

I ---t. 
1 ... - r- - -+ .~ 

-
~-_.._ _ .... - o"""OJE;Cl UO\E Nti~~BEP 

lA 

CP•l• EAARS.C2-0173 r 
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Hole No CPOS.EAARS-CB-0176 
DRILLING LOG (Cont. Sheet) J Ele~atron Top of Hole Nol Sur~~eyed Sneol2ct ·-Pro~ EAA Reservoir A-1 llnstallahon 

0 ~~ ~~~ z CORE ELEV DEPTH w ClASSIFICATION OF MA TERJALS ~::I; REMARKS 
(ft) (II) 

(!) REC oo 
w % ~~ -' 
~ ED 

-
- -, 6 

-
--
-

' : 
- f-1 8 

18 s . ,• Shelly SAND· gray medium dense to 14 
very dense, fine grained, POOrly graded, --
some slh. calc:are<>us 5 12 -

9 - -2 0 

-
·. 

- ~ 

-

- r-22 

-

- -
23.5 

~-=-.· Grades lO Gravelly $AN"o-;-llghtgreenrsh 5014" 
~:5 gray very dense chert gravel up to - - . 

p.;.-.- 1-lnch drameter, some sill, calcareous 6 
:~::: -
!>:~· - f-

24 

~::{;) -~;···· .O<· - f- . 
~:~: 26 

~:5 -
P:: .. ·&t:-: - -
~:o: -
~::{;) - f-
~ .. 

285 .. 
-ar3do'S iQ sA'No. ~a;;- oeitse. ;;;,,-h---

28 

shells, well graded, fine grained 
calc:areous 26 

-
7 1 25" diameter gravel 25 

-at top of aample likely 16 
ltle reason for lugll _ 
blow counts 

30 

3 
-T - - t -j- ~w:,. <11 

~ 
32 

!:!flf .. ., • ..,., -=---~ ~nJECT 
AAR.,;~o~rA-1 

J HOlE NUMB~P. . __j 
CPOS-EAARS.CB-0178 
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Hole No CPOS EMRS..CB-0178 -
DRILLING LOG (Cont. Sheet) I Elevabon Top of Hole Not Surveyed .S...i3 .. 

.c Sheers 

Project EAA Rese111o1r A· I ltnslallanon 

0 ~tf; ~~"1 EI.EV DEPTH ~ ClASS I FICA TlON OF MATERIALS CORE Q.ID REMARKS 
(~) (ft) 

C) REC :::.=< oo 
Ul % ~-~ .... 
...J 03 

~ SAND. greenosh gray lOoSe to dense, 
with shell fragments 

5 

I · 8 Molsture=24 5%, 7 

-2()();10.3% -
11 

·· . -,-
. .. 

-.. : __ :·~. 

1':." ·: -
36 

I ~ . -t-

-
' . . >: --. 38 

38.5 " 

... : Grades to dense 9 

. :;_ 9 16 
-

17 

I\' - '· 40 

-.. - 1-

-
.. - - 42 

-
- -

435 ' ·· 
Grades to loose with shells 6 - -

: 10 5 .. ·,, -
5 

44 

-

46 

-
- -
-

. - - 48 
-185 

Grades to medium dense 9 - -
11 SAND wdh some 7 

gravel and trace soh -
500 10 

llM'"= l 1-

I rK'rif5 --- t tar·l~i 
--- -

~ •flll·M ~ ~9[, ~CIIiO',.,...-.,..- ~OJE'CT l~OlE NUMF!E~ 
EAA~A-1 CPOS· EAARS.CB-01 ~ ..J 

50 
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,---- . . 
DRILLING LOG (Con\ Sheet) I Elevation Top of Holo Not Surveyed s.-• .. ·-1- - T ln•tallatton 

- --

Ptojec:t EAA Reservoir A·l 

Hole No CP05 EAARS CB-0178 

1--- 0 :lw!r. z CORE O::l:l ~~~ ELEV DEPTH w CtASSIFICATIQIII OF MATERIALS REMARKS 

~ REC I ::E :E oo 
1ft) IIIJ % ~~ ..J 

CQ 

•A 
~ 52 

1--

1 SO. .,..lWei"~ CM•afied 
tr~~'fllft\ ... A8TM 
~IM O~AM-S3 

) '""'"""""""""3<1'11109UMd on1ct..,;,l-ll 311"10 
,,.00} 

1--

r-

1-. 

1-

~ 58 

1-

-. 60 

1-

1-

-

-

1--

!-66 

r 
I 1-

I 

I I 1-
I 

I I I I f-

I 1 1---- t - .. t-- --... .....___ 
' T"- ------- , .... ,.,»-...---· 

7Q 


 

App A Annex G-1 Geological Investigations North of Redline

118
 

CEPP Final PIR and EIS  
App A Annex G-1-118

July 2014



 

Hole No CP05-EAARS-CB-0 179 
DRILLING LOG DiVISIOn Installs I ton 5t1MI1 ~ ·-1 PrOJect' EAA Reservoir A-1 

2 Location W74612 9. E76024J 1 IliAD 1983 

3 DnllinQ Aoencv Nodarse & Associates, Inc 

4 Hole No CP05-EAARS.CB~179 

5 Name of Onller Ralph Smith 

6 Direction of Hole 
~ Vertical CJ Inclined 

7 ThiCkness of Burden. 1.6 ft 
8 Thickness of cap rock: 5 0 It 

9 Depth of hole· 50 ft 

10 S1ze aml!ype of bit 3' brt Rotary Method 

11 Datum for Elevo110n Shown NAVD 1988 

12 ManufaCiurl!~s DasiQnallon lor Dnll Oiedflt.h D-50 

13 Total Number of Overburden Samples Taken N/A 

14 Total Number of Core Boxes N/A 

15 Elevabon Ground Water. NOI measured 

16 Date Hole Started Completed 
12/6/2004 1218/2004 

17 Elevation ToP of Hole. Not Surveyed (ft) 

18 Total Core Recovery for hole NIA 

19 Inspector: Ray Brainard 

ELEV 
(II) 

DEPTH 
(ft) 

0 z 
w 
(!) CLASSIFICATION OF MATERIALS 

w--:-cc 
CORE a:'Ml 

REC ~~ 
% :Ji~ 

REMARKS 

~ 

PEAT; Carl! brown fibrous. organic 
matenal 

l~tn oo 
.J 
Ill 

-
0 

Started dnlllng at 1.55 _ f-

18 ~' 

I 

II 

UMESTONE, moderately wea1hered, 
hard, strong, white to med1um brownish 

gray and light ytllow•sh brown. some 
vugs, lots of shells 

Calcareous Silty SAND, white, loose. 

shell fragments 

~EC=4 1 
ROD=2 

2 

3 

2·05-2·34 for core 
run Gei·X Mud 

-
2 

-
-1-

-
-1-4 

-
--
-
-'-6 

12 
- !-

Sample 6.8'-8.3' SPl· ~ 
llmestone slough, 

2 probably blOCked _,_ 
tube SAND with 
some Sill io Gravel 

4 
-t-

3 
-

:; 
-1-lo 

-
-t-

-
-~,~ 

-
-;-

_s_~ 
~lA 

"' f-- 1--r-;-,....-:;;,-. -.--
I PP.OJECT T ... (\1 E NIIMBEP 
I~ Res~I'IIO>r A I CPQ6-EAARS.CB·O 179 l 
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! DRILliNG LOG (ContSheel) I ElevatiOn Top 01 Hale NOI Surwy~ 

I Protect EAA Reoe~Volr A ·1 l lnsiBI~hon 

0 

ELEV DEPTH ffi 
(II) (ft) § 

u._n 

11U 

23!> 

l8 6 

' I 
I 

' ~ 

< 

~ ' 

' 

CLASSIFICATION OF MATERIALS 

--S'heJ~y-5ANb":ir9hl9iiVo" inedtiim dense. 
wet, fine grallled poo<Jy salle<!, 
.s&lbangular. Wrth .. " Cllcareous 

- Siiiidv GR.AvEC medrumliiiir5h 
brown, very donae gravel ple<:e$ are 
angular, lln>ll$IOnH, shells and coral, 

\~~~~q~~------:=~~ 
Shelly SAND. light grt!enrsh gray 
mediUm denM wrth 1111. calCareous 
fine graJne<l. tr- g.-.vel 

SAND 119nt gruno1h grey. meorum 
Oense lir>e gr11rned tJ'liCJ> shellS and s~ 
calca~ 

-·- +- .. ::-:-:::::-_ ---
~JIC)Ff ... lQ ....,......__ ___ 

CORE ~m 
REC ~~ 

% ::iz 

5 

Hole No CPO&EAARS-CB-0179 

REMARI<S 

- z.­·-
I ~"' oo 
-' 
CD 

-
-1-16 

-
-1-

-
--,8 

6 
-~ 

7 
-

7 
-f-20 

-
-f-

-
-f-22 

F 

9 --
5016" 24 

-
-,.... 
-
-1-26 

-

--
-
--28 
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Hole No CP05 EAARS CB-0179 --- I El1111111on TOPol Hale Not Surveyed 
-- --··· 

DRILLING LOG (Coni Sheet) ~,o' 
-

- TTri&tallaliOn 
- -

ProJect EM RfS8r\10tr A-\ 

0 UJ!!; 
I~., z CORE ;rl:l ELEV DEPTH w CLASStACAnoNOF MATERIALS REMARKS C) REC ~::E oo 

(ft) '") w % .~ -' 
-' CD - ""' .. -~-

~ = Grades Willi $hells 7 
--;-. 

7 13 -
16 --

-
--. 36 

-
-r-

-
-I-· J8 

:185 
Gracles Wllh some gravel 8 

-I-
8 ~ 

-
' • 

,• - - . 40 

-

- -

-

- r- A2 

-
- r-

43 ~ 
Glades trace gn~~l .,. 

- r-
9 _2__ 

_2__ -
-

- - 1-46 

-
- 1-

- F 
t 

10 

' ---I tO Fln•thed di~l•ng al ~ 
I 4 4S 

I ~gg j 6 

I 
I I I 

I 

I 
I 

I I I ., 
Ell<! ol BurtnR at 00 I 

50 

"' - +--- ! -+ ~--:!::.. r- - ---.. - HOLE NIJI.ISER a •:;;;v --- ""T'PRO.:ECT 
,EAAR~~~t - CPC~·EAARS..CS-OHS 
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Hole No CPOS-EAARS-CB-0175 

IDRILLING LOG (ContSileet) I ~.ao.- Tap ac Hcle; NGC surwyec~ -·· ·-Prqecf EM Reservotr A-t I lnstab110t1 

0 '::IJZ; 
~ ~ .. z CORE El.EV DEPTH w ClASSIFICATICIN OF MATERIAlS lli REMARKS 

(ft) lftl 0 REC oo 
~ ,. .~ 

_. 
m 

1-

t-

1 6(11111• •• ~ ¥dUIIr daDitlee 
in ~wll'ltN~TM 
Oo--D2-

2 1~ namm .. WIUl 30" «op uteocs h 54 
~~<~Zrt .... l-113111"10 
• :."'001 

r 

r 56 

~ 

~ 

~ 58 

t 
~ 

r-
~ 

r 
t. 

60 

~ 
F 
:. 

62 

1-

t-

t-

. t-66 
I 

1-

1-

~ 

II'-

t 
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Hole 1\:o CPOfH:AARS-CB-0180 
DRILLING LOG I OlvtSoon 

t-=2'-l::ocai=;.::IOn:;.:...:N"-n;..:.;:3S:;3::.;1..;:5:.....:E1.:..:59=.1!><::..:.;5:..·:..;NAO=:...:.;I!Ia3=-----tll":l:"~D!!tiJ!!ll!!!.~mjOII Sllown N~AVOJ!.!o!._!:1988!!!!!! _____ _: 
3 Drillln!l Agerq Nodas" & Associates. Inc. 12 Ma~>ulacuue(s DosJOn&bon IPt Oud o..dncll 0.50 

5 N.lme of Driller Ralph Smttn 14 Total Number of Core Bo~<es NIA 

6 Dtrectton of Hole 16 Elev111011 Grou~CI Water Not measure<:! 
5a Vertical CJ Inclined 16 Date Hole Starte<:l CompleleCI 

7 ThiCkness of Buraen· 1.3 ft 
1219/2004 121912004 

17 Ete11at1011 Too or Hole. Not SurveveCIIfll 

18 Total Core Recovery lot hole. NIA 8 Tnklkness of cap rock 5 211 

9. Depth or hole 50 11 

0 

ELEV DEPTH ffi 
(II) (ft) 

C) 
UJ 
..J 

-
,,~ 

~·\ 

13 

65 

19. Inspector Ray Brainard 

CLASSIFICATION OF MATERIALS REC Q: :::E CORE I ~Ill~ 
% I~ 

PEAT 

UMESTONE.; ltgr!g1gray to ltgM 
yellowtsh brown modeml.ely -alherec:t. 

hard. strong, lots of sll&lls vuggy 

Calcareous Solly SAND wMe, mec:t•um 

dense to dense. -t. fint grained. 
poor1y graded. subangular, wllh shell 
fragments, some gravel 

REMARKS 

Stan drllbng at 
12·sopm WYO.Ben 
Mud 12 57·1.24 ro 
eo<e 

SA•JD w4~ wrr~ se 
l!ftd rmee vm•l!! 

0 

-
-~ 

-
2 

-

-

--6 

7 
-f-

~ 
14 

-f-a 

5 
-r-

3 
-

28 _,_ 
10 

-
_,_ 
-

-~ 12 

~ 

--~--

e f 

--4 
14 

I~OLE NU> .. BER --- =i 
CPO!.-EA.<,I<S~~ 
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Hole No CPOS-EAARS-CB-0180 
DRILLING LOG (Cont. Sheet) J ElevatiOn Topol Hole Not Surveyed 

PtoJeet EAA Reservoor A-I I tnstallatio~ 

ELEV 
(II) 

DEPTH 
(II) 

18.5 

I 

0 
z w 
(!) 

~ 

;·, 

' ' 

CLASS I FICA noN OF MA TER!ALS 

Gravel grades out 

s"ANo-:-gray. mediUm deriSetovery 
dense. wet line grained. well graded. 
subangutar. shell fragments. with sin 

LIMESTONE. light yellowiSh brown to 
gray. t>atd. strong, shelly 

Silty SAND: white, medium dense. wet 
fine grained. poorly graded, with shell 
fragments, calcareous subangutar 

CORE ~~ 
REC ~~ 

" <i:J 
"' CI)Z 

4 

5 

I 

11 
I PROJECT 

EAA Reservoir A·l 

REMARKS 

onn1ng ha111 at 23 4' 

-
- r-, 
-
- -
-
- -, 

4 
-r 

9 -

6 

B 

10 
-1-20 

-
-I-

-
22 

-
--

5011" 
-1-24 

~~,~~9 hard dOWI1 to _ 

ttt':"lt~ 

-I-

-
--26 

-
--
-
-:-28 

14 
-1-

10 -
10 

-1-30 

-

-I-

-~ 

!HOLE NUMBER I 
CPO!>-EAAR~CB-U18U 
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DRILLING LOG (Cont Sheet) 1 E1evat1on Top of Hole Not SUNeyed 
Project. EAA ReseiVOir A·1 jlnstallauon 

0 z 
ELEV DEPTH w 
(fl) (fl) ~ 

~. : 
·-:. 

385 

43 5 

I': 

48 5 

500 

ClASSIFICATION OF MATERIALS 

Grades while to gray 

Silty SAND, gray, loose to dense, wet. 
rtne grained, poorty graded, With shell 
fragments 

Trace gravel grades 1n 

Gravel grades out 

Elld 01 Bonng al 50 

~JC.OtM !If!}!- -~· .. --•• 

W!!'; 
CORE o:.':Jl 
REC ~~ 

% ell~ 

8 

9 

ID 

Hole No CP05-E.AARS CB 0180 

REMARKS 

5 

---a---34 

-
7 --

-
-rJS 
-

-1-

-
--38 

14 --
18 -
14 

--40 

-

·-r 

-
-r42 

-
--

10 

--;;--44 
-

13 _,_ 

-
-r46 

-

-r 
-
--48 

4 --
4 -
.; 

... 50 
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- oe 0, 

~~~ DRILLING LOG (Cont Sheet) I Eiltvallou Top or Hole Not Surveyed .&'\Hll 

H I N CP05-EAARS CB 0160 

- -

Pro)eel EAA R&II81VOII A I linstallatoon 

0 wffi ~~ .. z CORE 
ELEV OEPTll w ClASSIACATION OF MATERIALS o:'m REMARKS 

(!) ~EC ~::0 oo 
1ft) (hj 

~ % <::I iii II) Z 
-.;;T 

~ 

-
\ $0dltn~ ftolid~-"''* 
lniiCXIOCOinc:• W!l'fthA$fM 
ce.....-o~.ee-«~ 

2 'JIOIIII n,;nm• Wlltt 30'" drQP UMa 
-. 54 

ort20ijlllo~(l WID 
•TODI 

1-

,_ 
56 

-

r-. 58 

r-

r-. 

l 
60 

... 

-

- &4 

1-

~ . +-

t 
~ 

_tl 
I f 

.. 
;._ 

- - + ~ i - -- ----""-- -- ----- • -- PROJECT 

0 

L§AA Ra.•r'Jl" llr 
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APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 181·200 
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Hole No CPOS..EAARS.CB-0181 - --
1 OIVIsJon lnstallatJon 

- ---
s.r-tt • Cl 

I DRILLING LOG •s-
1 PtOjeC! EAA Re~oJr A·t tO S<ze and ty~ of b•t 3·· bit Rotary Me.thoa 

'2 LoaliiOn N773531 5. E7602~3 1- NAO l!llll 11 Datum lor EleYaliOit Shown~~ 

3 Onn•no Agency Noclarse & ~ces. Inc: 12. Manufacturefs OesignatiOII lor Drill Oledf•CII 0-50 

4 Hole No CPOS.EMI'lS·CB-01!1 13 Total Numbe< of Overtlurden SamptH Tallen N/A 

5 Nama of Dnllet Ralph SrMh 1• Total Number 0( Core Sotu NJA 

6 Olrec:tiOfl ol Hole IS Elevahon Ground Water Not meatureo 
fi:a Vertical D !ncljned 16 DataHole Slarted Complete<! 

7 Tnoclmau of Burden 0 9 ft 
1211012004 1211012004 

17. ElevatJon Top of Hole. Not SurveYed till 
e TniCkiiUS of cap rock s.o ft 

18 Total Core Recove.ry for hOle. N/A 
9 Depth or hole so ft 19 Inspector Ray Brainard 

0 Wffi 
~~~ z CORE 

~~ ELEV DEPTH w ClASSIFICATlON OF MATERIALS REMARKS 
(ft) (ft) 

(!) REC oo 
~ % i~ ..J 

CD 

..J!2 ... PEAT 0 

LIMESTONE, light gray IJin to t.gnt -
yellow•sh bro\<m hard strong shells, Start dnOing at 8 •s -r-
vertcal bunows too • • - ~119s WY0-8onMud 

dnlle<l Oe"lnto -ltmeslOnetocreate 
spac:e for tore barrel - -
Run 9 08-9 '25. 2 
Manual hammer 

~EC~4 
~00:2 

1 - -
-
- -

-
- r-

!>.S ---.t 
Calcare®$ So~y SAN() wMe mte1~m ~ 
dense to •efY de.- lllle g<l•ned 
poorly graded. wb.111Gulllal """"shell : ~ lragmenas, SOfN! Qravet 

1 

6 

7 --
:z 6 

8 

-
5 --

-

-t tU 

~ ---
t 

I ~ 
~ 

l 
JU 

l 
T•ac-, g•s••l ll 

--
3 5 

I 
10 

,_ - ~ -.--- - --- --.---. .::r::-.........u.~ 
--~- .. 

,. 
F~.ECT 

I EM~~ 
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Hole No CP05-EAARS.CB 0181 . 
DRILLING LOG (ConLSheet) I ElevatiOn Top of Hole Not Surveyed 5Noo! z .. 

·~· PrOject EM ReseNOir A-1 Jtnstallabon 

0 ~ffi ~~ z CORE ElEV DEPlli UJ ClASSIFICATION OF MATERIALS Q.ID REMARKS ~ill 

(Ill (tt) " REC ::!;::! oo 
UJ % <(:l ;,ij ..J VIZ 

-
- ~, 6 

', -
: -I-•. 

-
•. 

- r-, 8 
18.5 

stieiiySANO~.Q"htgray me<iium dense 1 
to very denfie. ftne grained • poorly - -

-,;-. graded, subangular, some &ill, 4 7 

--~ ' 
calcareous -

10 
.. .. - -2 0 , 

·'·:~: -
- 1-

-
- 1-22 

-

- -

5011'' - -. 24 
5 DNIIIng hard -23.2'-23.5' Shelly 

lomestone? Hash? - '-Out of limestone at 
251' -

- 1--26 

-
- 1-

-
- - 28 

28 5 
Same as above 1~ 

- -
& 13 

-
10 

- -
-
- 1-

-
- 1-

=E-__, 
"""""' £-tq, fO~M ttnO ~n-.-..--..-, lPRO IECT 

~ R~!lervo•r A 1 
I HOlE NUMBER 
CPOS-EAARS-CB-0, 81 I 
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Hole No CP05-EAARS CB 0181 

DRILLING LOG (Cant Sheet) I E:fevatoon Top or Hole: Not Surve~ - Jot 
4 5111Mb 

ProJect. EAA Re~rvotr A-1 T tnstaltahon 

0 ~ffi l~~ ELEV DEP'Tli ffi ClASSlFlCATION OF MATERIALS 
CORE CLIO REMARKS 

(ttl (fl) 
(.!) REC ,;:;; go 
~ % <=> 

CIIZ 10 

~ !---'-. SAND, Light greenish gray, dense, line 7 
gra•ned, poorly sorted. w~h trace shells -I-

., and silt 7 17 
-.... 31 
-I-

... -'< 
' 

-t-38 ,, -
- ':.~ 
·\;:~ -t-
. •. , 

f~.::· /; -
-~ 38 

38.5 1 .~ ·.:. ' 

. .. Grades shelly s 
-~ 

. ' 8 7 -.· .. . ·: ~ 13 

. ·.·: -I-

::· -
1•·.,. 

-I-
; -

1: • ,.: - I- 42 

-
·> -I-

-'3.5 
Grades loose 3 

-I-
9 3 

-
3 

-I-

-,, 
. : ·' -I-46 

.. -
- I-

-
•:. 

48 
·' -

Oniltng Mded et 4 

12:00 -I-
10 Mo~&ture~25 8%. _:::::__ 

50.0 
·200=5 'l"'lo 5 

so 

End ot Bormg 'II ~0 
,.... 

.... -:nss --' I r:"';,;(f 

5!!9. ~~"'* 0 ... ..-----=----- I. PROJECT 
EAA R4!.~~-1 

l HOI.f NW.IBER 
fPO~EMRS-CB-0181 
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Hole No CPOS-EAARS CB 0181 . 
DRILLING LOG (Cont Sheet) 1 Elevauon Top of Hole Not Surveyed :Sheel4 Of 

.. s~ .. 
Protod EAA Reservoir A-1 !tnstaUahon 

c 
~~ I~"' ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE 

REMARKS (!) REC n. ::t oo 
(ft) (ft) ::€=> w % ;']jz -' 

..J m 

-5 2 

-
1 Salts ant fWd \'!SUIIIIIy d asalfted 
10 ~W,1rtlntJ\SiM 

Dtt<9noi>On D 2488-SG 

2 , .. hi~M~« .un 30" «op i.IMd - 5 4 
on 1.a tplit'POOO < t w • o 
c.Z"OO) 

r-

r-. 56 

-

-s 8 

-

rs 0 

r-

-, 62 

-

,-

1-

r-. 66 

-

-, 66 

'-

- 1 
! I 

I r-TO 
'l!~.r~~ ,l'r"t~ ,. ~ '!-.~ 

-·~· PRO.IECT _tgot£ NUMBER 
EAA RuPn/Oir A-1 POS..EAARS-CB-ll18l 


 

App A Annex G-1 Geological Investigations North of Redline

131
 

CEPP Final PIR and EIS  
App A Annex G-1-131

July 2014



 

Hole No CPOS EAARS-CB 0182 

DRILLING LOG Onl•soon I nstallatlon s..., .. ·-I Projeet EAA ReservOir A-t 10 SIZE' arid type of M · 3" btl. Rotary Method 

2 Locatron N774072.2, E7~969B 8 - NAD t983 11 Datum ror Elevatlon Shown NAVD 1988 

3. Dnllina Aaencv- Nodarse & AssOCiates. Inc 12. Manulacture~s Oes!Qnatoon for Droll Olednch 0-50 

4 Hole No: CP05-EAARS-C8.0182 13 Total Number of Overburden Samples Taken N/A 

5. Name of Driller: Ralph Smi111 14 Total Number of Core Boxes N/A 

6. Directton of H<1te 15 ElevaUon Ground Water. Not measured 
.f!i3 Vertical D Inclined 16. Date Hole Started Completed 

7 Thocl(ness of Burden: 0.6 II 
121912004 1219/2004 

17. Elevation Toe of Hole: Not Sul'l/eyed 00 
8 Thlcllness of cap rock: 6 4 ft 18. Total Core Recovery for hole· N/A 
9. Depth of hole: SO n 1 9 ln$pectOf' Ray Brainard 

0 ~fffi t~~ z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.ID REMARKS 
(It) (II} Cl REC :;;:;; oo 

w % ;)j~ ..... 
-' Ql 

''' PEAT Oar!< brown. fibrous, organle 0 

06 I ., -
UMESTONE. moderately weathered. Started drilling at 
tan to light yellowish brown. sl!etls. vugs 8:30 WYQ-Ben Mud. --
and burrows (Vertlc:al), hard. sl!ong 8:43--9.01 Run 1 -

9: 15=9:22 Run 2. 
Dropped 3 
Impregnated sections 

-I- 2 
offbil 

~~c~1 1 -I-00=4 

-
4.0 

Gmdes to moderately-highly weathered, 
wMe chalky , more porous -

~gg:~ 2 -I-

-
- -6 

7.0 10 - -Calcareous Silty SAND, white, loose to 

medtum dense. fine to med1um gramed, 
1 ~ 

angular. some gravel, wltn shell 5 

ftagrnems 8 

-
Manual Hammer 5 

2 1 
-

3 
- t- IO 
-
- t-

-
- 1-12 

-
- 1-

IJ5 
Gradot$ nne 9tarneLI ""lth 1iace- glllvi!l ft 

- !-
:; I 

Ca~pl" Df hard ~PO~ -H ' 

I 
dtolllnq <n t ·0 2· th1c~ 

14 

' 
,.._ 

\:p,J"""'O ..,. ... L,~ I PFIOJEGT 11101.E NUMBER 
I EAA Re~lf A-I CPO~RS-C6~18<l 
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Hole No CPOS EAARS-CB-0182 

DRILLING LOG (Coni Sheet) I Ele~atHJO Top of Hole Not Surveyed ~t2d 
• 5h&elt 

Preted EAA Reservoor A-1 !InstallatiOn 

0 ~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS 0.::;; REMARKS 
(It) (ft ) 

(!) REC ::;;::::> oo 
w % ~z 

.J 
...J lXI 

-
... - -, 6 

•' -
;. 

•, -r-.. ... -
- r-, 8 

18.5 
caiCareausstieliysAN-o:li9hlgreen,sh 9 
gray, medium dense. shells 50%, fine - -

;,:;. grained. With silt, Limestone at19.8, 4 12 

light yellowish brown, hard, strong -.... 26 . • 

.~:: \ 2 

-
0 

' Most blows were to - -'·:. get through th•s 
Drilhng through otlly 
0 2' was hard Got -

.. hard again at - 1-. 23-23 4' 22 

: -
- -

23.5 
Shelly LIMESTONE (sllell huh! at 23 5' 50/5" 
to 25' - - 24 

5 -
25.0 

Calcareous Shelly Sand: as above 
-

~::> Hard dnlllng 23.S..25' - 1-26 

-
~ - 1-.. -

- -. 28 ;. 
24 - -

tl 16 -
10 

- 1- 30 

-

- 1-

-
- f-n. 
-

I I -i-

""''' !.!f.1'-c 1;11 1i!.l< ·~""""" ... ="- PROJECT 110LE NUMBER 
. EAA R~er1101r A-I CPOS·EAARS.CS-0 1 el 
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~---------------r-----------------------LK~o~te~N~o~_~CP05EAARS·C~0182 
~LING LOG (Coni Sheet) I Elo!Yatlon r op ot Hole Not Surveyed ~:' 

PtOjOd EAA Rnervoor A· I !tnwllatoon 

~ co~~~~ ElEV DEPTH Cl CLASSIFlC.ATlON OF MA T£RJALS REC ~ ~ 
Ill! lfl) ~ .,. 1 ~~ 

.... , 
., 

·T 
Stlly 5AND. ~tit liiWn!SIIgnaV, medium 
deose, wet fine gnamecl pootly gtaded, 
suba.ngular wilh shells calcareous 

7 

8 

9 

REMARKS 

8 
--3<1 

6 
-

9 
-:-

-
-~36 

-
-~ 

-

-f-38 

13 --
~ 

H 
--40 

-
--
-
-,-42 

-
- I-

6 
--~ 

6 
-

6 --
-
-t-48 

E 

--{ 
t •a 

1----~4--------------------4 
3 t 

10 
-~-t 
---------. 

3 , ... 

End of Borongat 50' 

-t 
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Hole No CP05-EAARS CB-0182 . 
DRILLING LOG (Cont. Sheet) -f EJevauon Top af Hole Nat Surveyed -·"' • Sl>oo!• 

Project. EAA Reservoir A-t l lnstallauon 

0 ~Hi l!~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.CD REMARKS 
(It) (It) 

C) REC ~::; 

'!I % <(;:) 
II)Z 

r 52 

r 
, SOil ... fioMcl ~tualty d•Uifl'lod 
ln~wlti'!II'IIIASlM ()u-- 0 ~·88-93 

2.140ifMmmer~30"'dn:JpuMG 
I-

cn2rttp!l,tJpoon(1318"l0 
•700) 

~ 

i-, 56 

r-

r-58 

r-

-

-

~ 62 

r 

r 64 

i-

I-66 

r-

r 68 

L 1--
' -'-

I 1 70 

E lf!CRM t!Xi ...._.. •• _ .. .....,..-. PROJECt I EAA Reservolf A-1 
tiOlENliMBER I CPO'i-EAARS-CB-0 t 82 
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I 

HOIP. No CP05-EAARS.CB-Ot83 
DRILLING LOG I O<viSIOO ~'"' •S-a 

• Hole No· C~EAARS.CB-0183 13 rocar ~~~~"'be' of Ovorburd81'1 Samllles Taken NIA 

5 Name of Driller Ralpll S<Mh •• Total Number ot Core Boxes NIA 
6 OtrediOn of HOle 
~ Venlcal c::l lnchneo 

7 Thickness of Burden· 1 7 II 

8 Thickness af cap rock· • .B ft 

9 Depth of hole 60 It 

0 

15 ElevatiOn Ground Water Not measured 
16 Date Hole Stalled Completed 

12110/2004 1211012004 
17 Elevation Top of Hole Not Surveyed lfll 

18 Total Core Rooovery for hole NIA 

r 9 lnspec10r Ray Brainard 

ELEV DEPTH ~ CLASSIFICATION OF MATERIALS CORE ~~ 
REC I ~2: 

% ~~~ 
REMARKS I ~"' oo 

(I!) (It) ~ 5 
PEAT 

-

~~ 

S!llrted Clnllln91:20 _._ 
WY0-8en Mod ' 

IT I ' -

0 

LIMESTONE; tan to light yeiiOWlsh 
brown. hard atrong moderately 
weatllered moo bu<rous filled few VUIJS 

l---+--r---------------------r2 

65 

80 
0 

~ D 
D., 
00 
•D 
D~ 
~0 

• D 
0 

~,() 

•Q 
.:> 

CAlcareous Silty SAND, wMe. mediUm 
dense to very dense, wet. fine Qf&lned. 
poorly graded, .angular wtlh $hell 
fragments 

- G'raveiivsil~y sA"N'O;-wiilie. liense.~-­
graded. angular. calcareous With shells 

2 

Rurt I I 31 · 1 « 

Manuel hammer 

Molsture=17 2%, 
200t11 S% 

-

--
--6 

13 --
A7 -
37 

-f-a 

21 
-1-

15 
-

15 
--,0 

-

-

~ f3:. c 

~ I -:s;.,y S'ANo- NTiM ~~,;;; ir..sa 
-gra..;, 

J 

I ..-- ~ ' ,, 
!::; , __ ~ -· 

,. ' ___ •..,C::.;~==='-"'-=5•;_:J..:.&::::l~~ 
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DRILLING LOG (Cont. Sheet) I Elevar1on Top or Hole Not Surveyed 

PrOJect: EAA Reservoir A· I jtnstallallon 

ELEV 
(ft) 

0 z 
DEPTH w 

(ft) ~ 
ClASSIFICATION OF MATERIALS 

Ult:j 
CORE ~Ill 
REC :::;~ 

% "iz 

Hole No. CP05-EAARS-CB-0183 

REMARKS l ~in oo _, 
Ol 

-
r---,_--+-----------------------t-,6 

18.5 

2.3 .5 

27.3 

. 

' 

.:. ~. .. 

·:~. 

' 

ShiiiysANo-;-graY, medium-dense to 
YfJry dense, fine grained, poorly graded. 
subangutar. some sitt. trace gravel. 
calcareous 

LIMESTONE brown, ~helly, hart! 
strong 

SAND; ugnt greemsn gray loose to 
medium dense. fine grained, poorly 
sorted, With shells and silt 

__ , 

4 

5 

6 

Hard drilling from 
16'-17' 

SAND wrth some SiH 
and trace Gravel 

Onlled hard dOWI1 to 

-
--

-
-~,8 

11 
-1-

11 -
12 

-r-zo 
-
--
-
--22 

-

-i-

5012" 
-r-24 

23 7' Drilled hard 25' -
to27 3' 

SAND With some 
Gravel and trace Soli 

--
-
--26 

-
-~ 

-
-1-28 

12 
-1-

9 
-

9 
- -30 

-
-:-

-
--r32 

--i: 
-1-

-I HOLE Nllll.lf!.ER 
CPIJ5.EAARS-CB-0133 
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...---- H()l& ~o. C OS-EAA B-0183 
DRILLING LOG (Cant Sheet) I Elevation Top or Hole Not Surveyed - -- ~· 
P~ EM R•urvo" A,. I !tnstallauon 

N P RSC 

OEPTHI ~ 'CORE ~~~ ~~--ELEV CLASSIRCAT10N OF MATERIALS ILa::r REMARKS REC ::;::E oo 
( II) (ftl ~ ~ ;,\~ ..J a::r 

~ ... 
~ r-- G<3deS to trace $•~ 7 

--. 
7 7 

-
1.• .:·, 

16 --
-:· :' ..... 
-I-· ·' ' It ··. 36 

-- - I-

-
--. 38 

9 
-I-

' 8 10 -
10 - 1-. 40 

-
- -
-
- - . 42 

-

- 1-
43!1 

As above with 3\hin ( •O n eemented !i 
sand layer$ - f-

9 5 
-

4 - -
-
- -46 

-
- '-

-~ -
~ 

I AS II [ 

~- <f~S,Iiy-sA"Nt>:-wiioi;io ;;;o;.,.s~~ I 12 

·u gray angular she~, 

' 

-f-
~ ID 14 

Q -
S()Q 0 12 

End or Sonny at ~o· 
,_ 

fJOTt:. 
'-- ;:;a;..:.:;;; --1 
r~ 

:u=o:=>- - - i"'ROJec- : ttOLE ~lUMBER 
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DRILLING LOG (Coni Sheet) I Elevauon Top of Hole Not SUiveyed 

Projecl EM Reservott A· I ltnstallauon 

ELEV 
(II) 

DEPTH 
(II) 

CLASSIF1CATION OF MATERIAlS 
~ffi CORE n.c:o 

REC ::E::E 
% l:li~ 

Hole No CPOS.EAARS-CB-0183 

REMARKS 

!inl!et4ot ·-

\ $Oil$ ll't field V\lually c:ia.sl!ieG 
1n accoriSir'aC:e 'M'th ,,.,. ;.sTM 
De~ 0 1488-93 

L )4()1 hlmrnttl "-'1t130"ein»U1otCi 
on 2a splitspoo'\(1 318' • o 
•700) 

f-sz 

-

1-
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Hole No CPO!>.EAARS-CB 0184 . 
DRILLING LOG I Olvts•on. 1nstsuat1oo ~ .. 
I PIOject. EAA RMI!NOII A· I 10 Size and IYP" of bit 3' bot, RotBoy Method 

2. Location· Nn4619.8, E782328.1 • NAO 1983 11 Datum for Elevation Shown: NAVD 1988 

3 Dfllhno Agenc:y: Nodarse & AssOCiates, tnc 12. Ma~ufacturvrs Dealgnauon for OrtiJ D•edriell 0-50 

4 Hole No CP05-EAARS..CB·0184 13 Tolar Number of Overburden Samples Taken· NIA 

5. Name of Dnller· Ralph Sm~n 14 Tolal Number of Core Boxes N/A 

6. Direction of Hole 16. Elevation Ground Water Not measured 
~Vertical CJ Inclined 16 Date Hole Started Completed 

7 Thidtness of Burden. 1.7 fi 
1211012004 12111/2004 

17. Elevation Top of Hole. Not Surveyed (ft) 
8. Thiel< ness of cap rOCk: 4.9 ft 

1 8. Total Core Recovery for hole. N/A 
9. Depth of hole: 50 ft 19. Inspector: Ray Brainard 

0 ll.!tt 
~ ~~ z CORE ~Q) ELEV DEPTH w ClASSIFICATION OF MATERIAlS REMARKS (!) REC ~~ 
oo (It) (tlJ w % -1 

-1 m 

''' PEAT 0 
1,~ -
!!...!! ,, Start drilling 4.20 -I-WYO-Bel> Mud. run 1 
·~~ 4 26-4•37 

1.7 II -
LIMESTONE; tan, harcl, strong, medium 
to slightly weathered, filled burrows 2 

-
~~2 1 --~00=2 

-
- i-. 

-
-i-

-
- 1-. 6 

6.6 
Calcareous GraYelly Silty SAND, wtuta, 6 
very dense, wet, fina to medium - -
grained, poorly graded angular w~h 1 10 

-
sl!ell fragments 50/5" 

- - 8 
8.5 

Giawilgrad'eS" ouCsiitys'AN'o. wMe 5 
medium dense, fine grained, angular - ,--

·. shell$ 2. 7 -
I'·' 3 

I - 1- 10 

-
- 1-

-
- - 1.2 
-
- '-

I 

I 
1-

14 - ,_ 

3 I I~ -
'~ 

'"""""' ~ llotE NUMBER -~·~~!:;;t ~ c~ I PROJECT 
EAA R.-servaor A· 1 CP05-EAARS·CB~1 9•.-
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Hole No CPQS.EAARS-CB-0184 
DRILLING LOG (ContSheet) I Elevation Top of Hole Not Surveyed 

Protect EAA Reservou A-1 jlnstallatlon 

ELEV 
1ft) 

DEPTH 
(ft) 

' 

0 
z 
w 
(!) 
w 
~ 

,. 

18 5 . ' 

235 

27.0 

1·.: ·.• 
.. / 

. 

ClASSIFICATION OF MATERIALS 

caicareou!:s'heitysi\tfu;it9htgray, 
medtum deose. wet, fine grained. poorly 
graded, subangualer, with slk 

Shelly LIMESTONE, graylstt l:>rown. 
hard. strong 

SAND. lfghl gray, dense, fine gratned, 
with sill, calcareous and cemented sand 
In lhtn layers (<1 5"1, gray, hard, strong 

~r- ----~ 
u~ F\:<1<,1 •l.l!l ~ --...:: 

-----

w!!'i 
CORE ~~ 

REC I~::; 
% len~ 

4 

!PROJECT 
EAA Reservou ~ 1 

REMARKS 

Hard drilling at 
16.5'-17.5' 

Hard drliiUlg off and 
on 23 5'-27' 

Gravelly SANO wtth 
trace Silt 

l ~rn oo 
...J 
en 

-
--,6 
-

-

-r,s 

16 
-r 

13 -
11 

--20 

-
--
-
-r-22 

-
-r-

48 
s;;;:--2A 
-
-~ 

-
-r2s 
-
-1-

-
--28 

7 --
21 

-
12 

-r-30 

-
- r-

-
-r32 

=i 
u.,,.,,.,! HOLE IM .1BEP. j 

JJ!!:05-EAARS-CS-!l184 
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Hole No. CP05-EAARS-CB-0184 

DRILLING LOG (Cont. Sheet) I Elevabon TOP or Hole Not Sul'leyed ~:' 
Project EAA ReseJ'Iotr A-1 llnstallatton 

0 ':lffi ~~~ z CORE 
ELEV DEPTH § CLASSIFICATION OF MATERIALS a.m REMARKS REC :E:! oo 
(It) (II) % ~~ 

_, 
m 

~ - As above. bul no cemented sand and 17 
grades light greenish gray --. 

7 20 34 

-: 
23 --

·-
--. 

-
··- --
' -

... -1--38 
38.5 

Grades with shells 13 
- f-

8 18 
-

15 
-r- 40 

-
--
-. - ,... 

42 
-
- 1-

43.5 
Grades trace s•"· medium dense 

~ -
9 10 -

44 

12 - -
-
- f- 46 
-
- -
-

- ~ 
48 

'18.5 
Shell~ SAND, light gteerush gray 10 
medtYm de~. frne grained p001iy - f-
SOrted, trace Sill 10 ~ 

50 0 8 

-End or Bonng ar ~c· 

NaiF.$ 
~ 1 .C{)f .. t 

\i!i'~ r1;ilU l!f!'l--...-•-• I PROJECT 
EAA R..ser.o11 A· I 

I HOLF Nl)~~BER 
CPO>EAARS-CB-01~--
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Hole No CPO~EAARS.CB 0184 
DRILLING LOG (Coni Sheet) I Elevatton T01> ol Hole· Not Surveyeo 

..,... ... 
•s.-

Project EAA ResetvOII A·1 l1ns1allallon 

0 wffi 

1~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ~~ REMARKS 
0 REC (ft) (ft) ~ % ~~ 

r- 52 

r-
, Soils. .,.. field Ylt/.,illly Oluifl.fd 
•n ICQ)f'dante 'Min !he ASTM 
o.._..,., 0 24SU3 

2.. 1 4Qij: hammef With 30" ~ UMCI 
r-

CJn2r:ti!Piit~ C1.li!'"I!'J 
•2'00) 

-

r-56 

r-

r-58 

r-

-60 

-

1-62 

r-

r-

r-

r-66 

r-

r- 68 

I 

I 
t-

J I 1-I I ·f- 70 

t,!!~F.'"'I:t'' 11!'!! -~---. lPROJECT 
~ReseNOirP-1 

l HOLE NUMBf'R 
CP05-EAARS·C~1~ l 
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. - ~ Hole No CPOS-EAARS CB 018' 
DRILLING LOG I Drvlsron lnstsllatoorr S'"..e.l ,,y 

4~t· 

I Project EAA Reservoir A- I 10 Sill.> and type of bit 3" olt, Rotary Method 

2. Locatron N773S38 ~ . E761239.5 • NAD 1983 ll Datum lor Etevabon Shown. NAVD 1988 

3 DnUrng Agency, Nodarse & Assocsates. Inc. 12. Manufad ure(s DesrgnatJon for Dnlf· Diedncl'l [)...50 

4 Hole No· CP05-EAARS-CB-0185 13 Total Number of Overburden Samples Taken NIA 

5 Name of Onller Eric Blumke 14 Total Number of Core Boxes N/A 

6 Direction of Hole 15 Elevation Ground Water Not measured 
~ Vertical D Inclined 16 Date Hole Started Completed 

7 Thiel< ness of Burden: 0 5 II 12110/2004 t2/ 1112004 

8 Th]ckness of c:ap rock: 5.0 fl 
17. EJevabon Top or Hole: Not Surveyed (fl) 

18 Total Core Recovery for note. N/A 
9 Depth of hole: 50 II 19 Inspector· Cern Attuntas 

0 wffi 
I ~ .. z CORE -'<D ELEV DEPTH UJ CLASSIFICATION OF MATERIALS ~~ REMARKS 

<Ill (It) 
t!) REC oo 
~ % t ia~ ..J 

IXl 

~\ Peat, Oar!< brown 
0.5 

0 

-LIMESTONE; yellOWISh gray at the top 
gray In lhe middle and white at the Core run _ ,_ 

start: I 0:45AM Core 
bottom. moderately weathered at the run end; 1 0:55am -top to slightly weathered at the bottom. (05'-5.5') 
vuggy 

2 

-
~EC;4 t - r-flOCP2 

-

- r-

-

~ - -
~~ 

1 i Calcareous Silty SANO. while, loose, 5 
wet, poorly graded fine to mealum - - , 

I grained, subangular, shell fragments I 4 -
~ 

4 
- ,__ 

s 

j -
- r- -8 

8 5 

J 
Calcareous Silty SAND, White to gray, 2 
very oense. wet, poorly graoea, nne to - 1-
medrum grained subangutar. shell 2 2 
fragmenl!l , I race gravel -

50/5" 
- 1- 10 

-

- 1-

-
- - 12 

-
- -

1B ! Cal<:.!ireous StHy SAND, while dtm!'<'! !! 

I we1 poorly graded fine. gtarnGCI 
I - t ~llbangurac ~noll tra~mentr I J 

I ~ 
L.: - ~r1(t l'1ti1MU 

'" 
... Il't~t·ti "1'-•C''~~ '""'' PROJE.CT HOLE NUt.IBER 

-
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Hale No CP05-EAARS CB-0185 . 
DRILLING LOG (Cont Sheet) I Eievatton Top or ~ole Not SuiVeyed SnH!:lCIII ·-Prated EM ReseiVolr A-t I InstallatiOn 

0 ~ffi ~ ~ .. z CORE ELEV DEPn-t UJ CLASSIFICATION OF MATERIALS ~~~ REMARKS 
(II) (Ill 

(.!) REC oo 
UJ '1(, ~~ ... .... al 

-
- 1-1 6 

-
-I-

-
-I-

18.5 
18 

Calcareous Silty SAND. while to gray. 6 
medtum dense, wet, poorly graded, fine -I-
to medium grained. &ubangular, ~hell 4 12 
fragments -

17 .. - - 20 
., -

·. •, 
->-

-
-I-22 

-
-I-

235 
Cem<!nteel Silty SAND, gray, very 5014" 
dense, wet. poor1y graded fine gratned - 1-
subrounded 5 

24 
-

-
~rt hard layer at - 1-25'-4"thiclt 26 

-
I· 

Htl hard layer al 
26.5'·3" thfclt - 1-

-
- 1-

28 5 
(1 : catC..reiluscfraveTiysA'No,wh'rte to 

45 
•. () gray. very denJe. wet, poorly graded - 1-

fine to medium gratned, subangular 6 37 
<> shell fragments -
co 14 

- 1-
. 6 30 

-
0 - 1-
~0 

0 0 -~ 

tool 3 
-I-- :ro -r !I:OI"'·Irtt.~M~JJ 

\.:!'lf""!l'll."" ~ .......... _ .. PROJECT HOLE NUMBER 

32 

, CPOHAARS·CB-018~ r 
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Hole No CPOS..EAARS-CB-018c ~ 
DRILLING LOG (ConlSheet) I Eievabon Top of Hole Not SuNeyed SN.I3d 

•s.-· 
Protect r:AA Reservotr A· I llnstallatJOn 

0 ~ffi ~~~ z CORE ELEV DEPTH w CLASSIFICAnON OF MATERIALS Q.Cil REMARKS G REC ::;::z QC> 
Ill) (It) w % ~~ til ..J 

~ 1-
Silty SAND-;-gray iieiise, poorly graded, 7 
fine grained, subrounded, stlell --. 
fragments 7 17 34 

-
23 

-i-

-
-1-. 36 

-
-I-

-
-I-38 

38.5 
Silty SAND, gray, medium dense. poorty s 
graded fioe grained, subrounded. shell -I-
fragments 8 8 

-
,· 9 
: - 1-

-

-
- 1-42 

-
-i-

435 
Sandy SILT; gray, firm wet, low 2 
plastiCity, ~hell fragments - 1-

9 2 
44 

-
4 

- 1-

-
- - 46 

-
- ~ 

-
- ~ 

48 5 
siiti SAND~ gray mediUm dense poortv 9 
graded fme 10 rnelliUm grained - -
~ubrounded •nell fragments 10 9 -

500 9 

50 

End of B01•ng 31 50 1-

I l j """'S 
'!(WI~ 

~~frfWilrJ •n-rz ~- ·~- JllhiiU'11 liROJECT 
r:AA Rese"'o" A ' 

_l HOLE NUMBER 
CPOS.EAARS·CB-0 I 85 ' 
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Hole No CP05-EAARS CB-0185 . 
DRILLING LOG (ContSheet) I Elevation Top o1 Hole Not Surveyed ~--:."' 
PrOJect. EAA Reservoir A· I I fnslallallon 

0 1Uffi 

l~~ z CORE [(en ELEV DEPTH I.U CLASSIFICATION OF MATERIAlS REMARKS 
(II) (ft) 

(!) REC :;::;; 
w % <(~ a5 -' UlZ 

t-s 2 

t-
' Soils .. field ..,..,.." d.an.t'led 
\n~~t.heASTM 
l)e-02<1)8.93. 

2.- 1401W Nmmer With 30'" «op uJed 
on2.111i"<l>poa<~(l 3/B"ID 
.tTOO) 

t-

t-

1-, 56 

r-

r-58 

1-

- , 
60 

,_ 

t- 62 

t-

t-

t-

1-66 

r-

I f 
I 

68 

70 

!;:;'f,h."AAA tQo ........ I jf:'ROJCCT -1 HOLE NUMBER l EAA Reservou A,, CPOS.EAARS-CB-01 &5 
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Hole No CPOS..EAARS CB-0186 
DRILLING LOG O.vrsron I nstallallon ~'101 ·-· 1 PrOJect· EAA Reservolf A-1 10 Srze artd lype of bit 3" bll. Rotary Method 

2 location Nm538.4. E762328 .1 · NAO 1983 It Datum or ElevatiOn Shown NAVD 1988 

3 Drilflng Agency Nodarse & Assoc:rates. Inc 1 Z. Manufacture~s Designation for Drlll O~edrrch 0-50 
4 Hole No. CPOS.EAARS·CB-0186 13 Total Number of OVe!burden Samples Tallen NIA 

5 Name of Onller Enc Blumke 14 Total Number of Core BOlCes~ N/A 

6 Di11!ctlon of Hole 1 5 Elevatlon Ground Water Not measured 
t:iii:l Vertical Cl Inclined 16. Date Hole Started Completed 

7 Thickness of Burden: 0.5 It 
1211012004 1211112004 

8 Thickness or cap rock~ 5.0 ft 
17. Elevation Top of Hole: Not Surveyed (fl) 

18 Total Core Recovery for hole. N/A 
9. Depth or hole: 50 n 19 Inspector Cem Altuntas 

0 U!ffi 
I~~ z CORE itm ELEV DEPTH w ClASSIFICATION OF MATERIALS REMARKS 

(It) (II) 
C) REC ::;::<: QO 
w % ~~~ .... .... m 
',' PEAT: Dark brown 0 

0.5 -

I 
liMESTONE. gray to yellOWish gray, 
sllghUy weatnered at the top and 

Onlled wrlh hand -I-sampler to s• bgs 
bottom, moderately weathel1!d In the Core run -middle. hard. vuggy, 0,51nch Mle at the staft'03;55pm. Core 
bottom run end=4:05pm - -2 10.5'-5.5') 

-
REC=S< 1 
R00=5 - -

-

- -" 
-
- r-

55 
Calcareous Gravelly SAND, white, very 13 
cfense. wet. paorfy graded. fine grarned. - -, 
subangular, limestone seams 1 50 

6 

-
i .. ,·. 8 ,,, - ~ 

-
- f-8 

85 
caiCa'ieoussli.Ys'AN'o;w;,ite lo gray. 

~ 
very loose to medrum dense. •.vel, poorly - -
graded. «ne to medrum gra\oed, 2 2 
Sl.lbangular, limestone searm>, some -

2 
" gravel - - 10 

-
- r-
~ 

- r- 12 

-

- ~f 
l 3 10 

L -
L 

9 - - -;-""";;;;;;, 
~~ rt\mt •ox --~-··-=-u-- IPROJT;CT • HNf Nl •MREP 

EAA Resef'!O'' A·_l __ CPO!'>·EAARS-~~ 

, .. 
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Hole No CPOS EAARS-CB-0186 -
DRILUNGLOG (ContSheet) I Elevauon Top of Hole~ lllol Surveyed ~12« ·-P/Ojed EAA Reservoir A·l l lnstallalion 

0 
~~ ~~rn ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE REMARKS 

C) REC :.:< oo 
(II) (ft) uJ % i'}j~ -' 

_J ID 

-
; -,-, 6 

-
: 

-r-
., . 

-

- -I 8 
18.5 .. 

Calcareous Slny SAND; gray medium 3 
dense, wei, poorly graded, fine grained, -r-

'· 
sUbangular, shell fragments 4 12 -

17 
-f-. 20 

.. -
---
-

22 

-
Moosture=26 2"4 - i--20323.3% 

1B 
Colo! changes lo willie 13 

1 

- -
5 H•t hard layer al 26 0' 11 

lor 1 S" th•ck Slow -
penetration rate. 9 

~ - '-

J 
-
- h 

I 

J 
-
- -

24 

26 

-
- ,-. 28 

28 5 
~ -Cemented cai'careolii GravellY SAND; 6 

·D gray, very dense, wei poorly graOed. - r-

Po mediUm grained subangular shell 6 Continued w1th 30 50/5" 

fragments rnore blow counts -
(ro atte1 50 blow r-countt-no penetrallon -
• 0 -

30 

D 
0 - -
~0 

"D 
-

p . ., - ,.... 
32 

0 -
{. D I - r-

r- -+- ++ ---- -
·:..'J/ ''"" ,,... 

_ ... _. --- PROJEC'T t HOLE' NUMSEF> I EAA Reservo11 A-I 
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Hole No CPOS-EAARS CB 0186 

DRILLING LOG (Cont Sheet) I Elevatoon Top of Hole Not Surveyed ~ ... ·-ProjeCt EAA Reservou A-I llnstallabo, 

0 
Uf!ll I ~"1 z CORE ..J(Q 

ELEV DEPTH w CLASSIFICATION OF MATERIALS a. ::I! REMARKS 
(fl) (tl) 

C) REC ~:::> oo 
w % ..J 
...J cnz Ill 

~ . -· Silty SAND; gray, loose to dense, wet, 9 
poorly graded, fine grained. subrounded - -3 

7 16 
-

2.3 ., --
-
-f-. 36 

-
-f-

-
. ' - -. 38 

38.5 
same as above 12 

- -
8 22 

-
20 

- - 40 

-
- 1-

-
- 1-42 

-
- -

435 
Cemented sand particle 1 .s· In diameter 10 

- -
9 14 

44 

-
13 - -

-
- 1-

-

- f-

-
- - 48 

48.5 
Some gtavel (cemented saoo) 6 

I 
- -

10 5 -
500 5 

I 
50 

E no ol Bonng • t !ill' 
,_. 

I kntt"!~ 
t---- ---,-- ---

~'1l0o!)IJ1 .._ _-o-- - _1---.l_ ------
'i:R. ~"· 1(1')(. - • ~- I '10LE. NUMBER I 

a.;eiV(!•t A-I CPOS·EAARS-CB-01 tit. 
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DRILLING LOG 1Cont Sheet) I Elevatl()(l TOP ot Hoi,. , Not Su"'~""' -·~ I ·~ PtOjeC:l EAA Res!>l'loor A· I -llnJIAll~l>m~ 

Hote No CJ>OS..EAARS-CB-0186 

0 ':jffi iil z CORE ElEV DEPTH w CLASSlFICATION OF MATERIALS ~~~ REMARKS ' !::it! 
Ill) (Ill ffi REC 

I~ 
QO ., -' ..J liD 

I-52 

I-
' so. .... MiCI \'~)' c:ial""*' 
, ~WI"' il'eASTM 
~!Jon 0248&.93 

2 1~01 Nln'ln'lel Wlln :wr dfi:IC.l used 
on20'•~(1318"10 
•ront 

1-

-

-. 56 

I-

1-58 

1-

I-60 

1-

1-

1-

. 1-

-

I 
1-

66 

1 1-

' ~ 1-

I 1 1 

I ~ 

I t I 
j 

~ ------ - --~---~-- _f 
f()!~ Ki& -~-- --f'n ~>ROJffi 

... 
OLE titMB9< 

68 
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Hole No CPOS-EAARS-CB-0187 
DRILLING LOG Ollloslon Installation snMtllll 

·~· I ProJect EAA Reservatr A-1 10 SIZe and type or b•t 3" btl Ratal)' Method 

2 Lacauan N774079 1 E751783 8 - NAD 1983 II 1 Oalum lor Elevation Shown NAVO 1988 

3 Drllftng Agenc;y. Noctarse II AssoCiates. Inc 12 Manutacture(s Designation far Ortli. DledriCI> 0-50 

4 Hale No CPOS-EAAR.S-CB-0187 13. Total Number or Overburden Samples iak.en NIA 

5 Neme or Onller Ralph Smtth 14 Total Number 01 Core Boxes NIA 

6 Olrect•on of Hole 15 Elevation Ground Water Not measured 
!;!il Verllcal CJ Inclined 1 &. Date Hole Started Completed 

7. ThiCkness or Burden 2 0 Jt 12/1112004 12/1112004 

8. Thickness of cap rock· 5.0 II 
17 Elevation Top or Hole Not Sutveyed (II) 

18 Total Core Recovery for hole· NJA 
9 , Depth of hole 50 ft 19. Inspector Cam A~untas 

0 ~ffi ~ ~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS 
CORE crm REMARKS C> REC ;:.::< QO 

(II) (It) ~ % ,;:;~ ..J m 

- PEAT 0 
II il -
~·' Stan drilllng at 10:35 

-r-
IJ~ WYO-Ben Mud. Run 

I 10:47-10:57 
~,, -

20 
LIMESTONE: wMe, gray to light 2 
yellowish brown at top, hard, strong, -
some vugs. and shells REC=1 1 

ROO" I - -

-
- - . 

" -
- ' 
-
- 1- B 

7.0 4 

Calcareous Silty SAND. wMe, very - -
i 

1 4 
loose to very dense, wet, fine gratned, -.. pooriy graded with shells 8 - - 8 

5 
- ~ 

2 1 -
2 

- 1- 10 

-
- 1-

-
- -
-
- -

9 - -

I :1 7 

- j - 0 
~~ ... _,, l ~~~I'OfiHto ••• -=....,...,_..,._.,.. I PROJfCT ~EIIIIJMBEP 

EAA Re5<:111DII ~ L _ ~ EAARS-CB-0181 

'· 
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Hole No CPOS-EAARS CB-0187 
DRILLING LOG (Coni Sheet) I Etevat•on Top at Hoie NDI Surveyed s_,,. 

4$hMt~ 

Protecr EAA Reservotr A-1 i lnstalta!Jon 

0 wffi 
~~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE ii'.m REMARKS C) REC - ~:!; oo (tt) (fl) w % I~ 5 -' 

-
I' 1 6 

-
Moderately hard --drilllng 16.5'·16.9' 

- --, 8 
Silty SAND with trace 
Qravel -

-r-.. 
4 12 

-
20.0 14 

Shelly Sltty SAND at 18.9'· brown, -t--.. . 20 
medtum dense, wet, fine gratned, poorly -
sorted, calcareous 

-
Hard drilling at --' 21··21 s· 22 

-
230 - '-

Grades llgh1 greentsh gray 

16 
- t--

5 20 
24.7 

24 

24 .9 Umestone layer at24.7 • 24 9', b 5015'' 

hard stton!l. verv soenv I - t-
Gravelly Silty Calcareous SAND at Hard drilling -24.7'-25.7' 
25.7', light gray, medium dense, shells - t-

1'-: ; -
26 

- -
-
- -. 28 

7 
- '-

6 10 -
12 

- t-30 

-
- t-
-

- t-· 32 
I -

1 I - f-
,- -t ,.,..., I 

F= f;~~)A,JI~ ~------ t PROJECT '"' I p I OLE. N:JMBE 
I EAA Reservo11 A• I ~~-'-.=:;CPOS·EAARS-CB-018i 
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Hole No CPOS EAARS-CB 0187 
DRILLING LOG (Cont. Sheet) I Eteva11on Topol Hole Not Surveyed E"MII3ot 

•s-a 1-'------
ltl\lltallatloo Protect EM ReservOir A-1 

0 wffi ~~~ z CORE --'m 
ELEV DEPTH "' ClASSIFICATlO+I OF MATERIAlS ~~ REMARKS 
(ft) (ft) <:1 REC oo 

w % I ;A5! ...1 
...1 CD 

~'\4 

~ 
~r- SAND: Ughl greenlSh fl-;.Y inecloum 11 

dense to dense. wet fine gl1tlne<S -r-
poorly gr.t<lecl, subround~. wttnsneus. 7 13 

-trace s ill 18 
-r-

;, :·. -
i··· .. .. - ~ . 36 
'• 
'• -

- f-

-
- f-. 

12 
- ~ 

B 12 
-

10 
- '-40 

-
- -
-
- r 
-

. 
~ 4'. 

I 
Grades Wl1h $Ill 6 --

9 6 
-

7 --
-
-r-46 

-

-r 
~ 

48 s 
--~ 

~ 
Graaes tc trao. sill 8 

I -r-

500 I 
1() 0 -

I 8 

I I I I 

50 

End or Boling ;~; ~ 1-.. 
~ ~ 

N --==f .. _....._ .. + 
l<>l'l'oJECT 

.,....._,, 
1Jtr".~U\L9~- t-I•)LE NUIISER 
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Hole No CPOS-EAARS CB-0187 -
DRILLING LOG (Cont. Sheet) I Elevalloo Top of Hole Not Surveyed SlloeJ ... 

·~ 
Protect EAA Reservo~r A-1 itostallatlon 

a w~ -~~~ z CORE 
ELEV DEPTH w ClASSIFICATION OF MATERIALS 

-'co 
REMARKS C) REC "" :::. oo 

(ft) (ft) 
~ % ~:::> ..... 

(I) Z ID 

1-52 

1-
• SOils .,.. fleto V~'JUIII'tt dflslfkoc 
ln~'ft\lh1,..ASTM Dosl""'""" 0 2- 93 

2 140' ho!T\I'NI' ~"" 30. CltOp IJMIQ 
1-

on2.ao,.._(1318""1D 
• 2"00) 

1-

1-56 

1-

1-58 

1-

r-60 

1-

1-82 

-

-

1-

1-66 

1-

1- sa 

-
I 

~ -[- - - .... -
--'---

!.!t~ q""'PJ!o llf'l'll _..,..~---- ~;ecT I HOLE NUMBER 
Reservo11 A 1 CPOS.EAARS-CB-0187 

'0 
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~lote No CPOS EAARS-CB·018e 
DRilliNG lOG I OMs- ln01atl£t1Dfl .S....e.tr:l 

.. _ 
t Pro,ed EAA ReseiVOit A-1 to SWt and type ot bfl :l. bit Rolilry 114e!hod 

2. Localla<t N174072 E760086 3, NAO 1983 t 1. Datllm lot Ei<!<Htlon Sl!own, NAVO 1988 

3 Dilling ~OC)' Nodar~ .& 1\.ssoaates. Inc; 12 M.nutxrurer• Oes1Qnallon lor Onll Dll!dncn 0-50 

~ Hole No CP<J5.£AAR&-CS.0188 13 Tot.l Number of Overbllrelen Samples Taken NIA 

S Name of Onllef" Jim Smith t • Total Number ot Cote BolCeS. NIA 

8 O.rectJon of Hole 15 ElevatJOn Gtound Water NOI measured 
~ Vellbl CJ lnc;lined 16 Date Hole Started Completed 

7. Thlc:kneuorsulden OOfi 
2/2412005 212412005 

17 Elovauon Top of Holt! to (ft) 
8 Thldlness of cap rodl 1.51\ 18 Total Core Recovery lor hole: NIA 
9 Depth or hole' t OO It 19 Inspector Notm Holst 

0 

~~ ~~~ z CORE 
ELEV DEPTH ~ CLASSIFICATION OF MATERIALS REC ll~ 

REMARKS oo 
(Ill (It) UJ % 

;.J 
...... Ql 

~ 
LfMESTONE Caprod< 100 

-
All catertlc matenaiiS - -atle.asl panty shell 

8.5 1.5 lrtgmem -

0 

SAND, pate broWniSh gray. loose, wet. 
well graded cak:rtlc wtth some slit and - -
trace gravel -

~ 10 
5 t 

I 3 F 
!' L 

L 
~ 

~ 

~ 

~ 

40 60 •o F .• ~ saiidyGAAYa .;8ieb"~s'h o;_y 8 
me<11um dense wet. caleltie, wolh •om• -

·~ 
sand as above and trace sill 2 8 

-~ 

~·· 
6 

6 

• • -

.~~ -1--

• • -
10 90 ~· -- t 0 

-5AN'o;P3teb'fo'Wn~ii'Qi'av ditnM",'Wet 25 
well grllded, angular, calcitte. with somo -
stll and trace gravel 3 COla823% 21 

-1--

j 
' 

3 
I 

j 
t 

I 
~ 

ll I 13.& r- r ---r t-;.:-: -slaY'~ -sXNo -p;,.-llf.,;n~,.- s !" 

I ll!IIY mNJUI!' llei>M ~ ..... ~ ;ofaCH(I -,-
~'>':J!ula• c~t~ wmt II~ 11!'1\l a , W:.'1'1t~SANCI J ___ .. . 9'frn!ol ond s•k "'1111 GtltV'f' HaiC . 

_1l@,., SA $10 ll.l.. 1! 1-
+ 

10 

12 
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HCIIe No CPOS EAARS-CB-0188 

~ DRILLING LOG (Cent Sheet) I Elevation Top of Hole 10 Snet:t 20( 
ll5hot!b 

Ptotect EM RueiVOtt A-I l lnato~llat>on 

OEPTH I ~ CORE ~~~ ~~~ ELEV ClASSIFICATION OF MATERIALS i'i:lll REMARKS REC ~~ QO 
lfU Ill) ~ "4 1:1; ~ -' 

Ill 
· 5. 15.. ,_!ij) 

F.~~= 
.::~ -
>:>.· liMESTONE - r-1 ,;,.:-: 
~;~: -

6 

~: :~ - r-
b·> -~:~: 
~:!:\ - -, 

-115 1115 -8~ 

·•· s&na;-G"AAvECpa!ib<OWnttiig,ay 15 
Vl!fY deose wet a11gu1at cal<;it" 1111111 - -. ~ 
sand and ltllce s1~ 5 50 

.t~ -
.. ~ - f-. .• ~ -

8 

20 

#·~ - f-

••• -. ' -120 ., 
- 12.6 22.5 .... -

22 

~ 
LIMESTONE 

HQrd drllllll!l 22 !I fllo - -24 ft. LIMESTONE 
C.l0011ahatCI'Ie<! -Forma !lor> 

- 1~ 0 !24 0 -1.& 0 
SAND. pale bfQWniSh gf1!y med•um 5011" 

24 

oense. wet ~ !lfllded mostly Me -
gratoed. stlbtoUTICie'll aOd qu•rtzon w\111 6 - -some medi\IITI lo coarH grained. 
angular. c:aloiJc sand ana trace Q'11~e1 -

- -
-

- - 1-

-
- 1- 28 

-1 8 5 

6 

i - r-
7 C0,.1C.!~ 7 

--;-~ 
I 
I --r-

\.. 

-~ 
--~-

j: 

=r 
~ 

.. 
+-r -- ~ ......._ 

-~·---~ PROtECT I'-'OIE ~IIJM<l~ I> 
I 
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Hole No CPOS EAARS CB 0188 

DRILLING LOG (Cont. Sheet) J Elevauon Top of Hole 10 ~~.:' 
Proje~ EAA Retle1Votr A-1 Jln.slallallon 

0 ~15 l~~ z CORE 
ELEV DEPTH w CLASSIFICAnON OF MATERIALS O..al REMARKS C) REC ::!;:::E oo 
(II) (ft) w % <( ::I .J 

.J cnz II) 

. 
~ ~ I-- SAND: as above ·£~-" 14 

-r-
' • 8 11 -

34 

10 
-I-

-
:: ~ . - I-· 36 

1 .:::~ -
-,-

i' '<:_ -
.. - 1--.. 38 

-28.5 38.5 -28.5 
SAND: pale greenish gray, loose , wet, 15 
poorly graded, fine grained, quartzose - 1-
With trace medium to coarsa grained. 9 12 

-
.. ' angular, calc~ic sand and fine gravel 8 

- 1-~0 

-

- -

-
- - 42 

-
- 1-

-33 5 43,5 -33.5 
SAND. as above 6 - 1-

10 4 -
44 

4 - 1-

-
- 1-46 

-
< - 1-

-
- t-48 

-385 48.5 -385 
SAND as at:>ove 5 

11 

~ 50 

-41 0 

I I I -
I 

IPP,OJECT =-~·!.!'<" 11-tOl.E NUMBER ~'?''" ._,tc:-.~· _.. 
EAA Resei\·Qtr ~ CPO$-EAARS-CB-0 181! 
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Hole No CPOS-EAARS-CB-0181! 
DRILLING LOG (ConlSheet} I Elevauon Top ot ~tole. 10 ~·d 

5 •t~qt:s 

Prcjecl EAA Reservorr A-I llnstallauon 

0 ~~ ~~ .. z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS o..<D REMARKS Cl REC ~::0 oo 
(f!) (ft) 

~ % ~~~ -' 
CD 

-4' .8 Iiili 

- I-52 

I ~'>· Hard dnlllng 51 to 52 -
II LIMESTONE -I-

-43.5 53.5 .... ~ ' -43.5 

'"" .. -s.ridv cfRA'veC," ,)aie Qieemsil 9ffiY. 26 •••• very dense, wet angular, fine gramed. - -54 

-.~ calc"•c with fine. subrounded quartzose 12 W= 17%; SAND WJth 37 

and medium to coarse gra1ned angular, Silt a/1d Gravel -
··- 45 .. ~ calclt1c sand and trace silt -I-

~~ -••• 
# ~ - 1-se .... ••• -
- -~ -I-

~·· ••• -
-.~ - I-sa 

~ !>115 ••• -46.5 
- SAND'";" Pile green lSi! gray rruM!ium 5 

dense, wet, poorly graded mostly -I-
medium grained. angular and cnloitoc 13 W•25%. Silty SAND 14 -w/111 some fine grained, subrounded a nil 13 
quartzo~e. trace Me. angular gravel - 1-. 60 

-
- 1-

I -
.. - 1-s 

I -
-' - 1-

2 

-53,5 63 5 -53 5 
SAND· as &bO'ie but mostly fine 13 
g.ralned. subrounded aM quartzose w"h - 1-
some medium gra1ned, angular, calc/lie ~~ C03=41 6% 8 

-sand and trace fine gravel ; 
- 1-

-
- 1-. 66 

-
- -
-
- -6 8 

58 5 68 5 -56 5 
SAND. h;jht g1e"n1~11 gray ml!<louni 16 
Oerts~ wet mosUy medlum iO coarse +r qr41noo angu1a1 calcoUc sand som~< hnE 15 
Qratneo subr~llndec:t ouertt.or.e sana 

':::-:-:--,'-- ----r f1:t~ gravel ----- =:J 7 
--- - - 1~:1'1..11101 

•.;. ;>Vt:::O - . PROJECT HOLE NUMBER 

0 

EAA Ret.!!"'o'' A 1 l CP05-EAA.RS-CS.O 1 Bt:l 
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Hole No CPOS EAARS.CB-{)188 . 
DRILLING LOG (Cont. Sheet) I ElevatiOn Top of t<ote 10 Shtol5at 

5Sho~U 

PrOJect EAA Reservoir A-1 llnslallabon 

0 wa: 

I!~ 
z CORE 

_.w 
ELEV DEPTH w ClASSIFICATION OF MATERIALS CL.Cil REMARKS C) REC 

~~~ (ftl (ft) ~ % 

-
'·.· 

_,_ 
:··-~ 

-
~: ' . _,__ 

n 
-. ..... -

-I-

-63.5 73.5 
.·;·. 

--li3.5 
SAND; as abOve bol with some gravel 14 
and trace sill - 1-7 ·:' ~ .. : 16 C03c69.1% 11 

.:::·:· -
: -: .. .--•.. 13 

... :·:.:·;· -1--

4 

J':j -
-1--76 

: -.. 
.• - 1--
. ~ 

I/ -
- 1-78 

-685 78.5 -685 
SAND· light greenrsh gray, medrum 

I~ 
dense, wei, mostJy medium to coarse - 1-
grained. angular and calclllc. some fino 17 13 . •' 
grarned, subangular and qoar12ose. -

14 
i'.: trace calcareous gravel - ,_.. 

·. 80 

,, .. ~;;: -
.... ·. - ,_.. 

· .. 
,, -
·; - 1-82 

' -
- ,_.. 

-73.5 635 -73.5 
SAND; as above but more fine grained 16 
quar12ose sand lhen medium to coarse - ,_.. 
grarned caleillc sand 18 W:22%, SAND Wilh 6 

Sr« and Gravel -
13 

84 

- -
-

- - S6 

-

I I =r 
'-·e 5 

-'-
,185 886 ---- ' !!r1r"l.Rf,.ti ,.~ ... e. •• ..-•. . "!"OJECT ~NUMBER 

~A Res~'!!'· I ~RS·CB-Q~ -
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Hole No CP05-EAARS..CS.01B8 
DRILLING LOG (Cent Sheet) I Elevation Top of Hoi~ 10 Stwotlol 

6-St!Hi• 

ProJed. EM Reservoir A· 1 ltnstsllabon 

c wlr 

I!~ ~ CORE 
_.w 

ELEV DEPTH uJ CLASSIFICATION OF MATERIALS o.m REMARKS 

"' REC ~~ (fl) (Ill w % <(:;I 
_J UlZ . 

SAND. pate grE!i!nsll'l gray. moorum 9 
dense, wet. well graded, fine gra1ned, 

_,_ 

subrounded, quartzose, sand and 19 W=21%, SAND w1th 
8 -

medium to coarse grained, angular. Silt 12 
calcitic sand. trace gravel -I-90 

-

-I-

-
-1-. 92 

-
-I-

-835 935 ·835 
SAND, as above out trace sill 14 

-I-
"·,,, 20 12 

-
15 

-I-. -
- 1-. 96 

-
- l-

-
- l-98 

.aa.s 98 s -88.5 
SAND; as above but poorly graded, 15 
mostly medium IQ coarse grained, - 1-
al'lgoJiar. caleittc w1th some fine gratned, 21 W=15% SAND Wtth 12 

subrounded, quartzose. trace silt and Sill -
·90.0 100.0 ' . 15 

100 

End of Sonng at 1 oo· -
NOTES 
t Sods 4lt1l t>eto 'tiwall( das~ 
.n ~IQ .,~ '"' o\S1M ""-""'02-9-i 1- 102 

' 1.U.~IWII'ti3C"CW'OOUI~ 
on20tplll•pot~t~(1 ll~ I {I 

.tZ"OO' 1-

1- 104 

r 

~ 
F 
r 

~~ 

l- _:f 
!;!!"''""' ·~ ~·· IP'Int"CT I HOLE •lUMBER l "'"'2" ~"':1 - CPOS-E.A.AR~B-01 ee 
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Hole No CP05 EAARS-CB 0169 - -
DRILLING LOG I 01VI5100 lnstallahon St..l lot 

8SI'w!ota 

1 Project EAA ReservOir A· I 10 Stze and type of bl1 3'' bit Rotary Method 

2_ LocaUon Nn4459.7, EJS9898 8 - NAO 1983 11 OalYm for Elevation Shown NAVO 1988 

3 Dnltlng Agency Nodarse & Associates. Inc. 12. Manufacturers Des~gnabon for Onll. Otedr1cn 0.50 

4 Hole No CPOS..EAARS.CS-0189 13 Total Number of Overtlurden SampleS Taken NIA 

5. Name of Driller: Jim Smith 14 Total Number of Core Boxes· N/A 

6 DlrecUon of Hole 15 Elevation Ground Water Not measured 
.G;:I Ve11Jcal 0 Inclined 16 Date Hole Started Completed 

7 Thickness of Burden. 0.0 ft 
212312005 2123/2005 

17. Elevation Top of Hole: 10 (tl) 
8. Th•ckness of cap rock. 3 5 ft 

18, Total Core Recovery for hole· N/A 
9 Depth or hole; 100 tt 19. Inspector Norm Holst 

0 ~ffi ~~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS a. co REMARKS 

" REC :;:::;; oo (ft) (Ill UJ % <(::l ..J 
..J (I)Z co 

LIMESTONE caprock 10.0 0 

-
All caldlic material 

-~ noted below Is at 
least partly shell 
fragments -

--. 
-
- -

6.5 3.5 
SAND. pale browniSh gray, medium -
dense wet poorly graded, mostly f1ne - -
gran>ed calcnto trace grawl and silt -

- r-

45 

13 
- 1-

' 1 W:15%; Silty SAND It 
-

6 

11 

, • I 
- r-
-
- - 8 

15 8.5 15 
Grades very dense 7 - -

2 COJ:79% " -
50 - :- 10 

-
- -
-
- - 12 

-

_, 5 IJ ~ -'H il L 
Gr~~es rned1un1 dens~ 

1 3 
I ~=t-I rin~ 

ld 

\.:;7'"'"' ,,~ --=-- ! P'lOJEGT I HOl.~ NUMBEP I 

EAARelW~·l CPQb-EMRS.CB-0!§1!. 
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- -Hole No CPO~EAARS CB 0169 
ORILUNGLOG (Coni Sheet) I Elevauon Top of Hole 10 

._, .. 
B&.ors 

Project EAA ReseNOir A· I ilnstaUahon 

0 ~ffi ~~"' z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS cue REMARKS 
13 REC ~~::;; oo (II) (II) % ~~ .... .... m 

-

-
.S.O 

1 6 
.. -

Haro drilling 16 to 17 
It; Umestone - t-

-' 

- !'"', 8 
-8.5 

6 - r-
\ 4 a -

: :· .. a 
- I- 20 

') -
"·' .. - 1-
:r -.·· 

. - - 22 

-
·13 0 230 - ,..-

Sand as i<bove bot some slh 
-13 5 

·14 0 24.0 
. 5015' 

~ 
LIMESTONE - r-

5 Spoon bouncing nard -drilling 23.8 to 25 fl 
-15 0 25.0 Caloosahatchee - I-

~(} Sandy GRAVEL. pale brownlsn gray, Formation 
medium dense, wet, angular. ealei!Jc -

0~ wrlh fine quartzose, subrounded sand - -·D· and medium coarse. angular ealcmc 

0~ 
sand -

-17 0 
·D· 

26 

~~ -
·D· HalO dnlllng 27 10 - t-
Do 0 

27 5fl 

.~~ 
-18 5 

14 

D., D 3 .'6~ 
6 

DoC 

~ .~~ 
[)0 () 

r~~ •CY 
at. 

t~-~ -t ·0,· 
"be ~ 

I 
1-t.,\F -+-

28 

30 

32 

PROJECfc= 
--= .... ---... 

!.f.:'i~l.l'"' ........... ...,. HOLE NUMBER ~ I EAA ReservO>r A· I l CP05-EAARS-Cll-Ot89 
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_, .! 

--------,-=-~---:---:-:-:--:--:-=-------'-:.:::O:.:Ie'-'-N.:.:oSPO§.·EAARS-CB-0189 
(Coni Sheet) Elevatloo lop a! tiole 10 =·"' 

CLASSIFICATION OF MATERIALS 

-SAiio-:-P3~~ 1iiav. 6ent;,w;;:-­
poony graded line gnomea 
subrounded quartzose woth • ltace 
medium to coarse and angul1r , c:atolle 
sand 

SAND. palo brownsh gray. cle!lse , wet 
well gradea as atxwe but su~ual 
amovm of fi11e quaru()Se and medium 
ID coarse calOtic sa rid 

SAND; pale ll'ft'llSh gray, looM.-· 
poorly graded fine grairlttel 
subrouncled, quartzose Wtlh a liKe 
meanJm t.o coarse gt111ne<S ;angular 
caleouc sand 

7 

8 

9 

·286 

5 

-- ------'"-==--1 

REMARKS 

W a26%, SAND wrth 
Silt 

14 

A&<. -~.: ~48 
Sano as aboVe 

10 3T 

LJ ;o 

-'110 
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·-----r:--:---:----o-------'-'Ho"'-1"'-e~NQ. Cl:O}E}IARS-C8-{)189 
DRI~UNG LOG (ContSheet) I Eievat~on ln,:~_o_r_H-.ole-,--1.,.0.,.-,------ ~.:;: 
~EM Rewrvo<o A-1 J lnstallatiOn 

1--- 0 

I 

ELEV 
(II) 

-<43 5 

-485 

-53 5 

I DEPTH 
(ft) 

535 

635 

z 
~ 
~ 

•• !' . ' 
.l~ . ' ., ·•· . ' 
··~ . ' • •••• . ,, •• •••• 

ClASSIFICATION OF MATERIALS 

sa.idv G"RA'I/EC P8ii greeniSh" gr1iY.-
medium dense, wet angul••· calcttJC 
with fine subrounded, quartzoae sand 
trace medium to coarse engular. 
calcitiC sand 

s'AN"D." Piiii gle'eniil1oraY. ffiedtum 
dense. wet, well graded, Me. 
subrounded, quartzos" and flnto to 
medium, angular, calotic "ncl woth 
&ome fine a1'19ular calcoloe gravtol 

-sa.idyGAAv'EC P.ie greenish" grav 
dense. wet angular calelttc woth fine 
subrounoed. quartzose saoci ~nd 
medium 10 coarse angular "'lcottc sand 

l-43 5 

11 

-485 

12 

-510 

13 

REMARI<S 

---j:s2 
~ard dnllong !11 lO 52 =t_ 

W•15'.4; SAND woth 
S~IUnd Gravel 

Hall! Cln"•ng 61 to 
61 Sil 

-
-r-56 
-
-~ 
-
--se 

-
--

10 
----;-?"i-64 

-
24 

-1-

-
- - t &; 

=t 
-f 

1---t- ~8'!..:5~--------E 
29 r --68 

--
14 W•t8'r~h SAr\10 Nlltt 10 

Soil nnrl• i rA·Jt•' - :?0 
- --7 
-r:::=':-,==,..--=~ - -----1 Pl~::>JEt:T . )IOU: NUMBE.R 
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Hole No CP05-EAARS-CB 0189 
DRILLING LOG {ContSheet) I Eleva110n Topol Hole 10 ..... ~ .. ·-· ProjeCt EAA Reservo11 A-1 I Installation 

a wffi-
~~~ z CORE a'm ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS (!) REC ~~ oo In) (It) 

~ % 
_.. 

CI)Z 10 

·- -••• ~ .. .. 
-~ '"~~-..• ~ -

~ --~ .• ~ -~-

~- --· -
••• --~:. . ' -63.5 73.5 -03.5 

SAND, pal8 greeniShgraY, medium 11 
dense. wet. well graded, floe, - -. 

1·-' ·:- subrounded, quartzose sand ana 15 9 

72 

74 

-
' 

medium to coarse grained, angular, 
l1 

1:. . calcHJc sand, trace fine, angular gravel - ~ 

.i -1:;;~1 
···-:;. - ~-

1: ... -., 76 

_( - ~ 

-

- ~ 78 
-68.5 785 ... -685 . SAND as abovt> 9 

- r-
16 C03=785% 8 -

12 
I·· .. - r-80 

-p. ... 
- 1-

I• ·-. •\ -
- ~ -. 82 

-

- -
-73,5 83.5 I -73 s 

SAND as at>ove but With same fine 15 
calcnlc g1avel and dense - ~ 

I 17 18 
-

16 
- r-
-

~ 8115 I 3 
i86 

F .-~-r-r--- ' . 

66 

!!'G tnQ• i '1J'"" .~,..,..,....-..-. ..... lPROJFCr l HOLE NUMBER l 
E,AAR~·r~ CPOS-EAA~!!:lJ169 
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Hole No CPOS-EAARS CB-0189 
DRILLING LOG (Cont. Sheet) IEievauon Top of Hole 10 Sl>ni&CIC 

q;~\& 

PrOfed EAA Rut~IVOlt A·1 ! Installation 

0 
~~ ~~~ ELEV DEPTH ffi Cl.ASSIFICA110N OF MATERIALS CORE 0.::; REMARKS 

(ft) (ft) Cl REC ::;::> oo 
w % ...J 
-' iliz m 

-186 
SAND: as above w~h some gravel but tO 
medJvm dense -r 

W=2S%; SIJty SANO 
8 

18 -
8 

,; --. 90 
.. -... .. 

: --
-
-1-, 92 ... . , -

•·.· 
-I-

·835 !13.5 .. 
-835 ... SAND: as aocwe but only a trace gravel 17 

and grades medium dense --, .. 
t9 16 

94 

-
11 - -

-,··· . 
- ~. 96 

•· -
- r-

-
- - , 98 

-885 98.5 -88,5 
SAND: as above 13 

- -
20 11 -

·900 100.0 10 
100 

End or Bor>ng at 1 00' 1-

NOTES 
l &oA .. Itdd'~y~•d 
11'\~Wtlrt(M ASTM 1-
~or-93 102 

2 1~t11 nem~ <Mm xr 4f\IP UliM 
O"~U~sPOCnt\~ ID 
<;' OO! -

- 10<1 

. -

r-· 106 

- 1-- - - -'- -
~~i~~"""'"" '' ··~ _..,__,.......,.,. l PRO.JtorT 

EAA Res<!IVmr A.:! 
l H0\ E NUMBER 
~OS·EAARS·~J!189 _ 


 

App A Annex G-1 Geological Investigations North of Redline

167
 

CEPP Final PIR and EIS  
App A Annex G-1-167

July 2014



 

Hole No CPOS-EAARS-CB-0190 
DRILLING LOG [ D1vos1on lnstaltatl011 

1 Project. EM Reserv<11r A· 1 10 S12e and type of bit 3" bit. Rotary MethOd 

2. Location Nn4on 2. E759311.3- NAD 1983 11 Datum for Etevatoon Shown NAVO 1988 

3. Onlllng Agency Noc:larse & Associates. fnc 12 Manufacturer's Oestanatlon for Dnll Oiedncll 0-50 

4 Hole No· CPOS.EMRS·CB-0190 13 Total Number of Overtlurden Samples TaKen NIA 

5 Name of Driller Jfm Smith 14 Total Number ol Cooe Boxes NIA 

6 Duection of Hole I 5 Elevation Ground Wale!" Not meaS11red 
~ Vertical c::J lnchned 16 Date Hole Staned Completed 

7 Thtd<ness of Burden 0.0 fl 
212812005 311/2005 

8 Tluckness of cap rod<: 2.5 ft 
17 Elevation Toe of Hole; 10 fill 

18 Total Core Recovery for hole: N/A 
9. Depth of hOle: 100 It 19 Inspector Norm Holst 

ELEV 
(ft) 

DEPTH 
(ft) 

CLASSIFlCI\TtON OF MATERIALS 
CORE 
REC 

% 

REMARKS 

75 2.5 

,· 

LIMESTONE caprock 

SAND; pate brownish gray, very dense, 
....,~ welt graded, angular, calcdJc, some 
angular, fine gravel, trace sm 

2 

100 

5.0 

2.0 

All calcitlc matenals 
are at least 1n paot 
shell fragments 

l oosongmud 

ProbablY thin 
LIMESTONE dense 

0 

-

-t-

-
-,2 

-
-t-

-
-t-~ 

-
9 

-
4 

- - s 
50 

-
--
-

50 8 

-
-t-

-
-t-,o 
-
-t-

-
-r-,2 
-
-!-

-35 13 5 +-~-~ZL5-----------------t 
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ELEV 
Clll 

DEPTH 
till 

-------.------------"'-'H=olc_ NQ. i=!t:Q~~~~CB-0190 
(ContSheet) E.tev•li!>n Topol Hole 10 ~.~ 

ClASSlFICAnON OF IMTERIAlS REMARKS 

16 
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Hole No CPO>EAARS.CB-0190 
DRILLING LOG tConl Sneel) 1 Elevar•on TOP of Hole 10 ~ .. 
PrOjiiCl EM Res~...oor A-I r IO$lilliatlon I 

0 wffi 
1~~1 El.EV DEPTH ffi CLASSIFICATION OF~ TERIALS CORE ~a> REMARKS CJ REC If' oo (II) ttl! w % .~ ...J 

-' IX) 

r-- f-' 
~ ~ SAND. as abOVe bUI subequal amounl ·<C.JD 

14 

'. 
subrounded quartzose elld angular -I-
ca!atre dense 7 C03a565% 17 -

:·. 25 
-I-

' ... ; -,. \ 
- -. 
-
- -
-
- f-. 

-28 5 3a5 ·28 5 
38 

SAND. like that at 28.5 II but dense 
14 

- 1-
8 ,5 

-
,5 

' ~ 
~ 

40 

---.-. 
t 
~ 
-r 

. =E 
-335 o4H 

1--f- ·335 
SANO like tllar at 28 S II. bul med•um 

10 .. dense -I-

9 10 
-· -.. ' 13 

-I-

-
--... 46 

-
' 

-I-

-

-I-
-38 5 •as ·3! 5 

SAN(). p.iiG 91een~h g.-y ri'AdiUm 
4 

dense wei poorly grad eo fli!O 11111-l 

l 
--1-

ovanzose lraat ar>gular calolo: font 10 !'fo~~psellall!!" 8 
sana 3nll r:tra""l retnevlng tnos urn!* -9-~ 

I W•2t'i% S.I!Y SAND --t 
---r 
- l 

_1'_-- - ... ...- ~~'.-!! 
-r r--

t:i}~"ml- -· -...... '!>RO.IECT~ 1 tt'OLE tiVMBE.R . " 
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-- -- - ------ . -
DRILLING LOG (Coni Sheet) I Ele•o111on To1> of Holo, 10 $hMI4d 

--~-- •s-- - -

Hote No CPOS E.AARS CB 0190 

PrOject EM ReservcHr IH I I nsuallallon 

0 ~~ l ~~ ELEV DEPTH ffi Q.ASSIFICATION OF MII.TERIAl.S CORE Rf.MAR.l<S 
~ REC 11.~ oo 

lltl tft) 
~ "" 

~::> .... 
CllZ Ill 

-""-· .G AIL8 

- -s 2 

-
- ,.-

~3.5 53.5 -43.5 

•• !' -saridy GAAvEC PliO Qreen7sii gray, 

~ • • med1um dense, wet, poorly graded, fine .• ~ grained, angular . calcitic wttl! fino, both 11 Holo QQIIaps~$ ega1n 
subrounded, quarttos& ano angular, 

• • calcitJc sand. some tl~ 

.~~ 
• • 

~ .~~ 
••• . ~~ 
••• . ~~ 

-48.5 585 -485 .• ~ GRAVEl. oniY 8riiw o;G~6or nne 5013" 

••• anl)ular. cak:areOU$ gr~vel recoveree --

·•' 
Wolh a lfac:e nne santl ond alrt 12 Thon liMESTONE, -lenses or eaobfe~ at 

~ .. 587 .-n'183till 
-~ 

••• -••• 

56 

58 

60 

.. . -r-•• ••• -E • • .• ~ ---
-

62 

• • .• ~ --
·53 5 635 ·53.5 

••• C..lcareous GRA~l. a& obov• 5012" 

• • -~ .• ~ 13 -
• • -r-.• ~ 

3 • • .• ~ .... 
=t ~ .. 

t· ··~ ... ,, •• --~,. 
;e & 68 .. ••• 58 s 

~ --saridy GRAVEl-Pi!O oimonls~ Q••~ 
~ 

30 .. 
i • . ml>dlul!' den~ w~t. pot•• It !Jr,,,i~a 111111 ~ 
•• ~ gra1ned c:.olca,..ou• '"'"' •utmqu•l u W•19'11. SANOwot~ 1-•, • 'j dmounl> 01 fon~; grained tt.l.lroumtaa StU •nd Gt!M~I --l-

14 t 
II. , ·~uattzote and ''"" ro oa.,. .. grt~~•d ---

~ -~ 1 T c..,- - 70 

f_..., ,,---,., !Mil - PRCJECT LE tfUJ.1C>eR 
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Hole No CP05-EAARS CB-0190 -
DRILLING LOG (Coni Sheet) I Elevatoon TOp of Hote 10 Sneet!l~ ·-· Project EAA ReseNOir A·l llnstaOataon 

0 we: 

J!~ z CORE 
_,w 

ELEV DEPTH w CLASSIFICATION OF MATERIALS (l.al REMARKS 

" REC ::;;:::;; 
(ft) til) w % ~~ ..... 

. -.,. angul;~r calcitic sand, trac& sin -.. " --·.t' -.. " .• ~ -~. 72 

.-· II> -
~-~ -I-

-63.5 735 
.,. 

-63.5 
- 5AN"o-;-Piili greenTsilgraY, medium 16 

dense, wet poo~y grade<l. mostly fine - f-. 

' grained, subroundad, quartzose. some 15 C03=65% 14 74 

fine to coarse grained. angular and -
14 .. calcltJc, trace fine angular, calcareous, - -

.· gravel 
-

' 
- -. 76 ., 
-

' 

. 3 
78 

-685 785 -68.5 . SAND. as above but mostly fine to 15 
coarse gratned, 11ngular and calcitic. -I-

, .... ' some fine gratned, subroundeo ano 16 W=22%, SAND Wltll 16 

quartzose, trace gravel and soli St" and Gravel -
14 

1:'. i:~ 
--
-

80 

···:· 
--

1} .. -
- '-82 

-
-I-

-73.5 83 .S -73.5 
SAND. as ab011e but dense. 18 

-I-
17 20 -

84 

19 --
-
--86 

-
--
-

-18 ~ 885 I 1-785 
-t 88 

- r,_.a, 

!~~r:'ll;fl''ll!J ~-~ I PROJECT 
E.o.A Res""'otr A 1 

_}j'"nLE 111• •Mae~> 
CPOS·EAARS.CB-0190 J 
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Hole No CPOS..EAARS-CB-0190 
, DRILUNG LOG lC<lnlSheetl I E»vo~to! TOI) or Hole 10 =."' 

PtDJE!Gt- EM Re!ll!rVOor A· I I lnstallaloQfl 

0 '.:!~ r~~ ELEV DEPTH ai ClASSIFICATION OF MATERIALS 
CORE Q.lll REMARKS 

(fl) (tl) " REC ~ ~~ 
oo 

'.:! % -' 
Ill . -

SAND. as above Dut me<ltum dense 7 
I --

18 
6 -
12 
-~. 90 

··'. -
1\l,..f: 

-~ 

-
- -g 2 

-
- r-

.&35 935 -835 
SAND. as abo.e 16 

- r-, 
19 W;22%, SAND with 13 

' Sill -
16 

- -
-

- ,.... 

-
-1-

1--
-r-. 98 

-885 985 -&.S 
SAND. as aboVe 17 --

20 C03J067,7% 12 
-

I ,• 14 -90.0 ' 1000 
100 

End of Bonng at 1 00' ~ 

NOTE3 
1 SoM.,.flltov..,..,a .. •.·~ 
i!t\~~--~~·ll' -
o..v-cnOJ4M«> 10~ 

l: u.:._..,...~.,.~~ 
on.:~ .. ._-n~tit;w"'IQ 
·Z'Cill -

r 104 

1-

t-

F 
1---- ... ofc - - - -+-

.. 
t- - .t 

~ - - - PROJEGT HOlENWo1BER t fli'1 W:Q!Y ~·"l -....__.._..,... 
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Hole No CPO~EAARS CB-0191 -
DRILLING LOG I DMS!OI\. Installation 5he6! 1 .. 

i!ISnHcso 

1 Proje<;l EAA Re$1!tvOir ,.._ t I 0 Size ~nd type o! bit 3' bR Rotary Met nod 

2 Locabon N773684 7. E7S9698 8 - NAO 1983 t t Datum tor Eleva«on Shown NAVD 1988 

3 Drilling AgenCY Nodarsa & AssooaiBs Inc 12. Manufacturer's DesiQnatoon for Dnll. Diedrich 0·50 

4. Hole No. CP05-EAARS-C8-0191 13 Total Number of Overburden Samples Taken. N/A 

5. Name of Driller Jim Sm•th 14. Total Number of Core Boxes N/A 

6 Direotron or Hole 15. Eleva~on Grouod Water. Not measured 
~VertiCal D Inclined 16. Date Hole Started Completed 

7 Thickness of Burdett: 3 0 It 
2/24/2005 2/2412005 

17. Elevation Too of Hole· to !til 
8 Thid<ness of<:ap rocll: 3.5 II 

18. Total Core Recovery for hole N/A 
9 Depth of hole; 100 It 19. Inspector Norm Holst 

q uTffi l~~ z CORE 
ELEV DEPTH ILl CLASSIFICATION OF MATERIALS ~m REMARKS (!) REC ~~ 

oo 
(It) tft) w % ..J 

-' m 
).0 10 

"-"~ Muck (peal) and Umestone rubble 10 0 0 
I,. L -
'i!!! .._I All calotic material iS -i-
.... ~ at least partly shell 

fragments -
~ ·' 
,,~ -i-2 

~·· -
70 30 ·~~ -

I 
UMESTONE caprocll i-

-
- f-

-
- ~ 

:I: -
-~ - -

3.5 ·-f~· Sandy GRAVEL, pale brownish gray -
t··· medtum, dense angular, wet ca1cn1c 3.0 
~ .. ••• wtlh trace silt well graded _!_ 

•••• I 4 

••• - -

~·· 
13 

I • • 
-

I 0 90 ~ I 0 

~-'='· - ora-;eTty SANrCas aboVebUs more 3 
~:ti der>se and more sand -

2 Lo~lng 01111 nuld 21 ..;,:-: - 1-
!?:~: 5011.5" 

-

6 

8 

10 

~::G: - 1-!;(····· ..:> -:· -{£: 

f:~·~·· 
- 1-.... 

.;,;.: -.. ~-·. 
lZ 

-~:~~!: - ~ 

-1 !> 13.5 

~~~-~7SANQ~~~~~~~ 
mediiJm den•e pooMy Qtaoed t1no; J ~ 9'R•r~o •n9ula1 c;tlc.rl.c .v•th lrsce fine 
gtovel 

1:-- - -
-~-

·"3 ~ .... 
6 ---

J W~21% Stny SAND H I I 
W\' 

~OLE: NUMBER 
IC'I>os-EAARS-c&-ols' 

I''ROJECT 
l.SAA Re$ervoll ,0.-1 

-
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Hole No CPOS-EAARS CB-0191 
DRILLING LOG (Cont. Sheet) I Elevauon Top or Holo 10 

-- --- _=. .. -- -
-

Prot•C1 EM ReUNOl< """I }lnstallatJon 
--

II ~ffi 

~~~~ ELEV OEPTH CLASSIFICATION Of W.TERIAlS CORE o.m REMARI(S 
(Ill 1111 

REC !~ 'Mo 
•5.0 IS '-=" 

-
- 1-1 6 

-

I; - I-

-
- 1-18 

-8.5 I&.S -8.5 

••• sa tidY GRA" vee iiiitiai"ii7 ii •bove 7 .... btlt may c:onta.n trace Y<!IY fone gra1neo - r-
qu8l!ZOS<! sand 3!> 

·~ 
4 C03-871% -••• 5013" 

~- .. - i-.• ~ -.... - 1-
It · ·~ .,. -

-120 ~2.0 II.,' -12.0 

20 

LIMESTONE 22 

-
HJ!rd drilling al 22 ft - -Yl!l'f n•rd from 23 to 

- IH 231 
- 13.!> 23 7 II -

SAND oale brO'NfltSn !JIB1 I'Md1um ~=~;tcnee SOli" 

deMa -• pootfy giB<!ed ""' gratfllld 5 
sub«<unded quarttose wllh • trac:e -

2<1 

angular calobe sand und calcu,_ - i-gravel 
-
- - 26 

-
- -
-
- 1-28 

-Ills 
2~ t-

!i ~ - =r 30 

I 3 
-I: 3? 

l ---
~ --- ~ ' ----::.,.., - 1 r -t-IJ4Wt•"il ---- PAWEC"" llltOlf: tlltMSEP. -
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Holo No CI>OS..EAARS-CB-0191 -r-
Stoeet 3ol DRILLING LOG (Cont Sheet) I Elevallon TOP ot Hole. 10 ·-PrOJttct EAA Resarvoor A·, 

f--
0 
2: 

ElEV DEPTH "' " !Ill (ft) 
~ 

I 

~ ~ t--

. . . 

·285 38$ ' 

-335 435 I 
-340 44.0 

I -38!. 48 ~ 
I 
I 

I 
I 

__ - .._ 
___,;. __ 

r.:. ·~ ... 

ltnstallatJon 

'!lffi I~V> CORE CLASSIFICATlON OF MA T"ERIALS !LID REMARKS REC ;:.::!: oo 
% ~i -' 

ID 

SAND" pale orownesn gnay. med•urn "<;J~ ,, 
dense. wet pocxiy graded. mOSIIy lioe - f-. 
grameo. subrounded, and quarUose. 7 W•20%, SAND 14 

-~me fine to COlltrse grained. angualr 9 
and calcitic, tnlce gravel - 1-

-
·26 0 

36 

-
Hard drilling 36to 37 
n - ~ 

-
- I-38 

·28 5 
SAND, as abo\le 9 - r-

8 C03~07% 9 
-

14 - ~--~ 0 

-
- I-

-
- I- 42 
-
-!-

~~~ 
SAND. as above 16 

-I-
SAND as <lbovt! bul pale greemah gray 

9 C03•2S3% 11 
-

8 
-I-

-

- 1-

-
- 1-

-
I -t-
I 

I · 3.8 s 
SAND pale gr.en., gra, loose .. flt I 

~ poorly gra!Jecl i•ne II'•'"~ 
•ubroun<hld qu~rlltlk! lrac.t! lt~e '" 10 SJty ~ANI) _2_j: 
eoa= gratn..S angular t.llrtt•G unu __:_j_ 

t -.. 
" ---.-.. 

---t -- - - L- ~s --- ~ j -- -- -~--"- I - ~---
PROJEC1' 

,E.AAR~"J... 

. 
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Hole No CP05-EAARS-CB-0191 
--

DRILLING LOG (Cont. Sheet) I E.leva.oon Top of Hole 10 = ... 
F>rQject I:AA Reso111o1r A-1 JtnslallallOn 

0 

~ffil ~~~ z CORE 
ELEV OEPTH w ClASSifiCATION Of IMTERIALS a_m REMARKS C) REC ~~ oo 
(II) Ill) ~ .,. :a~ . 

..... 
CD 

5 2 

-
HaJII dnllrng 52 to -r-5'261l 

--435 63 5 
sli!Y G'RAvel. "Paie greeiiisii Q"ra-;, 

~35 

13 • medium dense. anguelr, eareareous. -r-. 
~ wrtn some fine sand, cAiol!lc lnd , 1 9 54 

-. quartzose 1, 
- -
-. 
- r-. . -

~ - r-
• 
~ 

-
- -

~85 58 5 • -48 5 

••• --saridY"<fAA"v"EC oi;"ibiive b<Jiwfin 8 
sand hke that at 48 5 II but mostly - -

~-~ earcitJc and 1/ace IIH 12 9 
-••• -50.0 13 ... 

·~~ -·•· ... '"'~~ Oll•l.ng 60 to 61 -r-.• ~ 
~ 

-f 
~. ' --. .• ~ 
~ .. -

58 

flO 

62 

·~ --
·53.5 63_5 ••• -535 

~:~; Gravelly 5AN1fj,ileiilreeiillh gray-:-very 36 
~:5 dense, wet poorly graded, mostly - 1-. 

P:: •• medium to wo11e grained, engular and I! sots· 
.,;,:-: 

calc~rc. some fine grnrnod ~ubloul\ded -
::o: 
~:~& 

and quartzose. wilh fine rJngu•lr - 1-

i? 
calcareou .. 0'11...,1 

A-:· -~ 

~:~: ___j 
~=~ ~ r·· --~-.. ., ... 
:'); --1: ·:=r::~ 

5h.~ ~B -\·:·:·1 ·585 -----r 
~ Gravell~ SANO n~ nl>vve C11tl ~,...,.~ 

~ ~:r.:; 
v-:~::: 14 wtlO% SANO Wlfh +t =~·=· I 

Stll lnd Gra~~~~~:l 

~::~:, 
e 

1-=---=t:"" ... ~ :=1 - ' ' 

66 

58 

.!. ... 
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Hole No CP05 EAARS CB-0191 

DRILLING LOG (Cont Sheet) I Elev•llon Too ol 11<lt.. 10 s.-s.• ·-~ EAA Re••~rvo~r A ~ jlr>Stallatton 

f-- 0 

CORE ~~ ~~~ I DEPTM 
z 

ELEV w ClASSIFICATION Of MATERIALS REMARKS 
Cl REC :;::!: oo 

{ft) 1ft) 1:1 .,. ~~;:) -' .... II) 

!'!:~: -
~=~ ~:-;.: -r-
"'··· =-o· -
~:~~ ... - r · 
~:·.·. -~-:· 

72 

~:~: - r-
~5 735 ~:;.; -63.5 

-SAN" D. a ike- ui'iitlliOva biJI !eli(501Ml \2 
gravel ---

IS C0~9"4 13 
-

74 

12 
-I-

I· -
-I-

-
J·. -I-

-
-I-78 

·68 5 785 .fl35 
~;>;'. &.i-;etiy SAND II;;; rnii .. 635 II above 15 
.::~ --

~::·.· 16 C0.1a8711% ~ "':-: >o· 13 

~:~~ --•... -~:: .. · .o·.· •-I-
~:~: 

.:·5 -
~-:·.· -I-. .;,;.: 

80 

82 

~:o: -
0 ••••• 

~:=~ -I-

·136 AJ6 ~-···· .nr. .. 
~~~ 

Gtavellv SAND as abovo 17 

~:. -r-
~:-.· . 17 13 
-.;.·. -:·o· ___2!_t_ 

f;o:·~ -t r· .... ! .. ..;.:. 
t·:;:l: 3 \1•. ·.· 
~:r:· I ~: .. 
~·:· 

I I =+ ' 
~-L ~· 

. I 
~ F== 

86 

1111 
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Hole No CPO~EAARS-CB-0191 

DRILLING LOG (Cont Sheet) I Eleva lion Top or Hole 10 ~e"' 

·'"""'· PrOject. EM Reservoir A-I llnslallahon 

0 U!ffi I~ .. ELEV DEPTH ffi CLASSIACA TION OF MATERIALS CORE _, Ill 
REMARKS 

(II) (It) 
C) REC h oo 
w % <(:l _, 
-' cn:z ID ., . . 

SAND. pale greenl5h gray, medium 16 ,, dense, wet, poorly gratled, mostly fine -I-

grained. subrounded and quartzose, 18 
11 

-
With some medium 10 coarse grained 14 
angular, calcitic sand, some fine -I-, 90 
calcareous gravel -.. : .. ' 

: :·1 -f-
1:.:' -

·, - 1-g 
' 2 

-
-I-

-835 935 -83.5 
SAND, as abOve but trace sin and 14 
gravel - I-, 

19 W;23%; SAND with 13 

SIH -
14 

-f-

-
-I-96 

-
-I-

-
1 - f-. 

-88 5 98~ -88.5 
98 

I SAND. pale green1sh gray. medium 16 

1 
dense, wet, poorly graded. mostly - 1-
medium to coarse graoned, angular and 20 13 

calCitiC, some fine gra.lned, subrounded -
-90.0 1000 ,,,. 11 

100 

End of Boring al 1 oo· 
NOTES 
1 Sods ere twllc:JioUUII!y d.J\5111«1 -!M ~GIIf1Ct ""'"" U. #.$1~ 
~·100 0 2468-93 102 

; 14Cllft "•mmar w.tn liT dl'op uu-:t 
ot~2 cr "tl"'.tf.'OM (1 3m' 1 o 
•7 001 -

1- 104 

~ 106 

!-- - --- I - - --
~F:'~~M ~ ~•.:=:rtw~!it1t I PROJECT ~NUMBER 

E"V'- Re~ervo11 t;. l OS.EAARS.CB-01~ 
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i 

DRILLING LOG I Otvlli•on 

'~ Pr!~~CI EM Rue,.,.olr A-I 
2 lOCIIIIOn "'7740"191 E762171 3- IliAD 198~ 

6 D>rectiOn 0( HOle 
fi:l Ven!CI4 CJ lnclonecl 

1 Thldcne$S of 8uruen 0.0 II 

8 ThiCkness ol cap rod< 5.5 fl 

9 Depth of hole 100 ft 

.,_ ___ ....:H..!!o~le:.IN~o <;:.P_o5-EAAR.§·C6-0192 
lnl;IRIIallon ~- • e• as,..ts 
I 0 Stze and 1ype of bit J" wt. Relarv MlithOO 

II Oa1um lor ElevabOn-Sr.own NAVO IIIB8 

12 Manufacturer'& OaiDnabon for Drill Oled/ICI\ 0.50 

14 Total Number of COR: Boxes NiA 

16 Date HOI&! S1allecl Completed 
219/2005 2191200~ 

17 ElevaiJOn Top of Hole. 10 tfil 
18. Total Core Recovety for hOle N/A 

19. Inspector: Norm Holst 

ELEV 
Cll) 

CLASSIFICATION OF MATERIALS 
CORE ':J~ 
REC ~~ 
·~ ;;;~ 

REMARKS I ~"' oo 

10.0 on 
-' m 

UMESTONE pale brown, fine gralnod 
sheUy VUQ!IY siiQhlly -II !Mired hard 
and sttong to soli and It table lOwell 1. 5 
li t:s ve<y vuggy, IIOfOUS, soli ana weak 

100 0 

1.5 

I 0 110 

~EC=8 1 
ROD=4 

Gravelly SAND, pa•e brown, <~ery dense 
....,, ~ulat w.tl grade<! tome 

kmeston<! lnlgmenta, calc:rtJe, mostly 
Sl>eq fragment. 

StLT;patebrow";i,mO"diUmdons8, wet,­
calCitic, some shell fregmenll 2 

80 

20 

-10 

All calc:luo matenai is 
a11eas11t1 pan shea 
fnlllments 

-
-t-· 

-

-
-!-

-
-t-

-
9 

-
~llrG llnll•llg <,SID 6 5 ~ _

6 

-

--
-

__!__ 
10 

-:-
__!__ 

-I-10 

-
5015 s-t 
~ 

~ ... 

L 
-
-I-

I 
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- - .. Hole No CP05-EAARS CB 019~ 
DRILLING LOG (ContSheet) I BevatlonTopo!Hola 10 ~12!Cif 

o>-. 
Project EAA Reservo11 ,._, jlfiStallat•on 

0 

~~ ~~~ z CORE ELEV DEPTH UJ ClASSIFICATION OF MATERI"LS REMMKS 
(ft) (H) Cl REC ~;:;; oo 

~ % ~~~ 
_, 
£II - -

-
- 1-, 6 

-
.. --

-
.• 

- I-, 8 
-85 18 5 -8.5 

Becomes med•um dense 14 
-I-

5 C03=806% 12 -
8 

-I-20 

-
-I-

-
-12 0 

22 

-
Dnll•ng harder abou1 -I-21 Sto2.311 

-13.5 

10 

-14.3 24 3 - 1-
50/4" 

I 
LIMESTONE 5 Onll rattling and slow -penetration 

LIMESTONE - 1-

-
- 1-

-165 265 -16.5 
26 

SAND. pale brown, medium dense, wet, 
flne graoneo, quartzose with some fine. - 1-

' angular, calciUc gravel Formation SAND 
With S1ll and Gravel -

- - 28 
-185 

28 - -
7 17 -

14 
- - 30 
-

- -
-
- r- J2 

-·--+· _L I 
-t: 
-

--- c •• -'Of ::l/l.!.ltW ""'' .., PROJECT HOLE NUMBER 
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---,-.,---.,--------.,----r:::-----=c---:-:-:-~-:-::------'H'-"o""II!~N=o CPOS·EAARS-CB-0192 
DRILLING LOG (Cent Sheet) EIPvauon Top or Holt> 10 ~ 

h•$tallatJOn 

CLASSIFICATION OF MATERIALS 

SAND pale brown dense. wet fonc 
grained. quar1ZX:IH. somo mediUm to 
coarse. angular •hell ltlg11>8111$, trace 
Sift 

-~~GRA~l~~;o~m~~m-
deJl$8. wet. r;,. gr.a~>e~~ calcoloc. 

CORE ~:lj, 
REC :!!:li 

% ~=> 

8 

angular With fine, quaJttose sand. ttace 9 
shell In the aano 

-5AH~P&~gr.e,;;;-11n.y-m~.u;,---
dense. wei fine gramed quaJtt05e. With 
lillle caldt!c. angulat coa~e sand and 
fine gravel and snell fragments 

10 

11 

REW<RKS 

·285 

·:!3 5 

11 

15 ~ 

___~_!_f. 
~ =lso 
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Hole No CPOS-EAARS.CB-0192 

DRILLING LOG (Coni Sheet) I Elevauon Top of l"'ole 10 9\~l·(lot 

ISSft«-ta 

Project EAA Ruervotr A-1 I Installation 

0 "!~ ~~~ z CORE itm ELEV OEPTH w CLASSIFICATION OF MATERJALS REMARKS 
ffi REC ::.:::<: oa (It) (ft) 

% i3~ .J ..... lD 

--:~ 

··-
- f-s 2 

~~ 
-

·-·· 
_ ._ 

-43.5 53.5 .... -43.5 
~!! Sandy GRAVEL, like 38.5 but pale 9 ..... , 

greenish gray -f-... 13 
~-~ 12 -••• 9 ••••• -r-

·-~-~ -••• II. .• -f-. 
~-'II ••• -

~~~ 
-- ~~ -I-• 
~-·' -

56 

• • 
.~~ -r-

-485 5135 -48.5 
.. SAN~ Pa~ t>ro:wn--:-medium dense, we\, 6 

fine gra>ned, quartmse. WJih some -t-

5ll 

calcitic angular med•um to coarse sand 13 7 -and fine gravel (SI\elt fragments) 8 
-t-60 

-, .... . . - I-
I •. _,.·-•. -
-··: - f- 62 

1:\; -
- I-

-53.5 635 -53.5 

~·~ 
san.iy-G"RAva P..ie biOW"-;e;y- 50/4" 
dense wet fine, anguafr cafcltlc, with - f-

··~ line grlaned. quartzose sana and little 14 -.... "'" II. • - -
.l~ -
• • - -.• ~ -'· . ~·~ - t-••• -

66 

. :~ 
~· - t-

-58 5 685 •• -5&5 
68 

J~l 
SAndy GR.Ava as at>cve t>ur 400troft oi :50/2' 

. ~, gr .. voal "artiCle~ are 5MIIIraqment~ - f-

••• 
,., 

-

1- - . " - f-
lt.O I&I'JM'l 

10 

l;.;.'i\'~""'>1. .... __ ..,~, lPROJECT 
EAA Res&l'\/011 A I 

I HOLE NUMBER 
CPOS-EAARS--CB--0~ 
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----------.-:--..,---..,---.,-------'-H:.:o.:.::le NC?_ CPQ.S·EAARS.CB-0192 
DRILLING LOG (ConLSheet) I Elevation Topoi_H...,ol~"-'-0::-------- _ _ =:' 
Pr~)eCI EAA ReservOif A· I jtnstaliat10n 

ELEV 
(Itt 

.Ol.5 

-735 

0 z 
DEPTH w 

(Ill ~ 

t~~ ~~ ••• 
~··~ 73,5 • • • 

. 

' 

CLASSIFICATION Of MATERIAlS 

SAiiO:.;iiregceeniStloray me<itV"m __ _ 
oehSe wet we" graded med1um to 
CO<Irse IS angular and catcnue, filltt 
fraclio~ IS ITIOStly quartzose. some fJOe 
angular caldUc gr.avet 

SAND. as abollt! but dense 

SAND li~e 78 5 h 

•UJ!!'i 
CORE' ;rl!l 
~~~~ 

16 

17 

REMARKS 

.035 

'-885 

1 ~ ... oo 
~ 

-
--
-

--n 
-
-I-

16 
13,_74 
-

14 
·--
-

_,_76 

-
-1-

-
--78 

20 
-:-

18 -
IS 


 

App A Annex G-1 Geological Investigations North of Redline

184
 

CEPP Final PIR and EIS  
App A Annex G-1-184

July 2014



 

Hole No CPO>E.AARS-CB-{)192 

DRilliNG LOG (Coni Sheet) I Elevallon_T_ap-'----o-1 Ho-:-~e_t_o-:---------------"=-"'sr-."'•"'-d--ll 
Prqect EM RH&M>if A· l I InstallatiOn 

~ CORE I~~~ l~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS REC :IE REMARKS ~ ~ 
w w ! % li = 

SAND, as above 

19 

-83.5 -335 
SAND. as above but medium dense 

20 

.a8.5 

21 

15 
-t-

18 -
14 

- 1-90 

-
-1-

-
tg' 
E 

19 
-1-94 

21 -
17 

-1-

-

-
-r-98 

15 
-r-

12 
-

7 ·900 1000 
~~~~~~-~-------------~-~--~-------------r,oo 

End of Boring a1 100' 

t.oTCS 
1 Scat ... ....,.,...,, e~e .. ~ 
,.,~..., ... -.s, .. 
~o.·-
2 l~'-"'"'---Yl'ct"'CC~ 
or.l:D ......... f111W'I0 
a?"OO 

- -- + -- -

-

1-

t-,oc L l 

--fiR Cl j~1~~111ilMRSp-- --j 
EA~ Ratetvnlr A I ___ ~05 EAARS C';!l-0192 
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Hole No CPOS.EAARS-CB-019:l 
DRILLING LOG J Dov.soon Installation 

1 Protect EAA Reservo~r A-1 10 Size and type of M 3" btl Rotary Method 

2 LO!:atiQn Nn4466.6, E7619838-IIIAD t963 11. DatumforEievallonShown NAV01988 

3. OrillinQ AJLency. Nodarse & Assocoates, Inc: 12. Manutacturer's Oes1gnatton lor Dnll· Ooednch D-50 

4 HOle No CPOS--EAARS-CB-0193 13. Total Number of OVerburden Samples Taken N/A 

5 Name or Driller· Ralph Sm~h 1.4 Total Number of Core Boxes N/A 

6. Direction of Hole 15 Elevatoon GrQund Water: Not measured 
tiiJ Vertical CJ Inclined 16. Date Hole Starteo Completed 

7 Thickness of Burden o 51\ 2/912005 211012005 
t7. Elevation Top of Hole: 10 (ft) 

8. Thickness of cap rock. 5.0 fl 18. Total Core Rec:overy for hole: N/A 

9. Depth of hole: 100 fl t9 . Inspector: Norm Holst 

~ utffi Iii; 
ELEV DEPTH W CLASStFtCAnON OF MATERIALS CORE a:' 10 REMAR~S ~ "'. 
(It) (It) § R';~C ~~ ~o 

~~][4=~~~.~-=.J:~M;u:c:k;:o:~:a:n:tc::s~l~:.~da:~~b:ro:wn::::::::::~==:t===t:tO:.O:::::::::::::::::::::=~~o 
9.5 0.5 -LIMESTONE· pale brown to yellow, fine 

grained. shelly. vugg~. slightly 
weathered. strong and hard to soft, 
friable 

AU catcobC material is 
at least tn pan shell - ~ 

4 .5 55 

I 5 8.5 

-1.0 ,, 0 

-3.5 l3 5 

Gravelly SAND, light l'>rowo, med•um 
dense. wet, angulat, well graded, 
catcnic. shell ftagments 

sTIIYG'R:AiiEC whiie~ me4iunidense, 
wet. fme angular non plashc, calcnoc. 
shell fragments 

- GRAveL paieilrowii ;,;y iiensewe!­
fine. ,mgular. calerltc ttace sand and 
stll Sllell rragmenu; 

~EC=4 1 
~00=1 

2 

8 .0 

45 

LS 

·1.0 

fragments 

GRAVEl wolh SAND 

-
2 

-
-~ 

-

--4 

-
--

10 

~~-6 
-

10 
-r-
-
--8 

6 - -
GRAVEl wrth Srll and ~ 
Sand 4 

---10 

-
8 

-
SAND wrtil Gr~tvet 5015 fl' 

-r-,~ 
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- "' Hole No CPQ5..EAARS CB 019" 

DRILLING LOG (ContSheet) !EtevallonTopofHOI& to ~~~of 
5 Sht4.t~ 

Project EAA Reservoir A·l I Installation 

0 wa: 

~~~ ffi CORE 
_,w 

ElEV DEPTH CLASSIFICATION OF MATERIALS c.. a> REMARKS 

" REC ~~~ 
oo 

(It) (It} w % -' 
-' en 

~.ll 

.[)~ -~~ 
Pq$ - c-, 
·D· 
~-~ -
P~S _,_ 
·D· 

~~s -
·D· - f-, 

-8.5 18 b Dp [)' -1!5 
~:>:'~ - G.aveliy'SANo:irlle s.stlbiii very 17 
~:~ dense and contains larger shell -f-

p::···· fragments 5 25 ·C.:-: -

6 

8 

>o· 40 

~:~0 -f-. 
... -~>-· . ..:>·:- - f-.-:~: 

<1 • •• 

20 

-~:es p:··· . - f--,;,:-: 
~:~: -

22 

~::~ - f-
- 13 !> 23 5 ~-···· -13.5 .. 

-salidyGAAveCiik'e 'i:fs'iiro"babty 42 
LIMESTONE! - f-

6 Drilling ranhng; slow SOr.l" 
drnllng for about 3 It -

24 

- f-

-
-18.0 

28 
-16.:. 26.5 ------------------- -

·--:~ Sandy GRAVEL, pale brown dense. 
··D" wet angular, gravel and coarse to Caloosahatehee - f-P.. Format.ion GRAVEL 
·~~ medium sand is calac:ihe, fine sand wltll Sand -
·D· quartzose 
[)~ . - -~~~ 
~·D· -18 5 

ib~ 9 

~c 7 

~ 
o{)o 
p~ ~ ·· 
:~~ 
•[)" 

8 

>o t>' 

.e,s 
'bt> -. ,os 

- f-l·C:.· ro 0 -rrs ---t-
r-- ll .. :-;._· - --- - - ·· t 1G"'f"!1 ljf!o(Jf 

----

2.8 

30 

~rln!l no .. _~,c..=--• 0 P.O.IECT lffi.E NVMSER 
E~~~ P~R.S.CB-0!93 
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. . 
~ Hole No CPOS EAARS CB-019~ 

DRILLING LOG (Cont. Sheet) I Elevat•on Top of HOle 10 $hlri13Cl •s,..,. 
Project EAA ReseNotr A-1 jlnslallatlon 

0 
~m l~u, ae.v DEPTH 

m 
ClASSIFlCAnON OF MATERIALS 

CORE 
REMARKS REC 

(1.::0 QO 
(II) (ft) 

% ~::> -' 
-' CI>Z Ill 

. . 
~ ~ ~'"""""'"~ SAND; pale brown very dense, wet. fine ·<~" 0 

grained, quartzose -f-. 

' 8 SAND 24 
-:· 37 . )~-: -I-

• ' -, .. ~ 
-I- 36 

1> .• -
-I-

-
:'• 

-1--38 
-28.5 38.5 •.· -28.5 

SAND: as above but dense and with a tl 
trace of fine, calcitic gravel and shell -I-

f'·: •. fragments 9 SAND wrth Gravel t5 -
20 

-I-40 

-. 
- f-

-
- 1-42 

• ' -
- 1-

-33.5 43.5 -33.5 
.~ -saridy GAAiiE:C Pi>ie9reen7sti9/ay, 7 •f)• medlum dense. wet, ~oe, angular with - 1-
"'[)' 

fine, quartzose sand and trace shell 10 9 q·( 
fragments -o()o ,, 

I>.,[)' - 1-

.~1 -
~~~ - -
·D· -lb[) 
.~~ - -
)., t;, -
qt - '-

..:18 s <18.5 ·()· .Ja 5 

44 

46 

r.~:.- Sandy GRAVEL. as above ld 

T"' G 

- >-

11 10 

t&£ -
13 

t~ 
- f-

·()· -
::.[) - 1-,Q\ 

ku•J -- !--~ ~ •· I 

50 

~t;:t".PU 10 IPP.OJ£CT 
JE:A1i Re..,rvclt A· L 

l HOLE NUMBER 
CPD5~B-019}_ 
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Hole No CPOS EAARS-CB-0193 

DRILLING LOG (ConlSileet) I Elevatoon Top oi Hole 10 sr.t.l.to.t 
&SN.!> 

Projec.l EM Reservoir A· 1 llnslallaOon 

0 ~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.Ul REMARKS (!) REC :O::li oo 
(ftl (f'l) w % <(:::l -' 

-' <nZ lll 

·•L8 
•':''-. - r-5 ·D· 

D., l:l -
l>~t •·D· --

-43.5 53.5 D., !) -435 

2 

.._,·." Sandy GRAVEL, medium dense, pale 12 •CI• greenish gray, fine, wet. calcitic with --D.;, .[) 
some fl~e. quartzose sand and trace sill 12 12 

I>~~ -
~CI· 14 
D,[) -I-

F>9:5 -·D· 
~ [), --. 
~( ~·()· -
~I) --p.q~ 
•D .. -D., [) 
0~ - ,..- , 

.-185 585 
~·CI· 

-48.5 
!~!·>:<; Gravejjy siiiy sA'Nf>:Paie9reerush 14 

56 

58 

~:a gray, med1um dense. wet, calc1bc, - r-
~: .... angular wrth $Orne fine, quartzose sand 13 Silty SAND 11 

~::: and trace s1ij -
9 

~:~· - -. 
~::~ -
~~·.· 

60 

- --: <r.J: 
~·:ro; -C~). 
-.;.;:~ ·52.0 
!v:-: 

·'•J' -..... · 62 

V;(;i Hole caved, had to .. ·:-. redrllllo 63 5 fl - -
-53.5 6) 5 •:·>:- -535 

l·D· -sar\dv G'!V:va P3ie ireetiiSil gray, 5015. 

!. C> 
very dense. aogular wet. calcllic wtlh - -

.os some fine quai1Zo$e sand and trace silt 14 SAND With Slhnd -
·D· Gravel 

CO} - r-

·D· -

a.~ - r-
·D· 

3 C;~ •(Y 

't:~ ~ 
·58 5 685 •D_'; 58 5 -r 

{~~~j 
- - Gi;i";aii)' -51\No l:ai•!iieeri.S11 -g;a-v ·~rv 5 t. 

tfe115-e angulst, wet t:~lt..1l1e wlltt ~me 

~ r~::: 
fmto, quartz~.;~ sun.d Gl\11 t1;oc. !.In 15 GAAVEL w•lh Sana 

......... , .. 
~_!__ __ ~ -- - ~ --- -- ~' 

66 

68 

!:m;f ........ ~ --- lr>ROJ~ I tiOlE NliMB!'P. u 
E~se_l"ouA.-l CP05-€Jit,RS·CS.C19 
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Hcle No CPO>EAA.RS-CB-019" ~ 
DRILLING LOG (Coni Sheetl l EfeVll~ "Toe> of Hole. 10 ~ .. 
PtOJKI EM RIISONOII A-1 jlnltallat!OII 

0 "'ffi , ~ ... z CORE ELEV OEPTH w ClASSIFICATION OF MATERIAlS ~ID RaMRKS 
(Ill (1\) 

C) REC 

~~ 
o o ... % -' -' ID 

.f!l •1 
~:>:<. -~-~ 
~---· -~ ~:;: 

-~:o: 

~::0 -I-
~--··· 
~·=- ·-
{~: - 1-

63.5 73 5 ~:N -63.§ 
~ ;:-:-:; Graveny SAND. as above but with no IS 
~:t; sm - f-

16 13 . .;,;-: -:·o· 15 

~:~8 - f-

~::.:. -
~-:- - 1-{~: 

~:~ -
:>:· :-: 

~ 
'<:f,'. 

>o· 
~~~~ :::.:. ---

-685 7&5 08. 

76 

78 

f; Gra.etl)l SAND, n abo\11! but ll<lnrl.' 18 
-I-

1? 23 
~::: -
~:~: 21 

-I-

:::~ -
80 

tl- '' . 
~·=- -~ ~:~: 
~:~ -
~ : :;.; -~ ....... 
~:o: -

82 

~:p -I-
-735 83.5 -73 ~ 

~:~ : Gravelly SAND wrth traCO! silt ''" " ~· 10 
~:~ 68 5" -I-
:;;:;.; Ill 11 
·~·'· -
~:~: 12 

I =r t~::f) r-·-·. I ~ ~·:-

i~: ~t 

l::t:: ----~~···I I ·;:~ ---" 
~ "":;:!':\ ---

,~,. ~s t"~L -- -- -". ~---- ...L·ZII • .. 
I I I -- --

I I -!..~----- ~ .......... .., ·=-· Pw.Uffi JfOU:NUMBER 
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Hole No CP05-EAARS.CB-0193 
DRILUNGLOG {Conl Sheet) I Elevation Top or Hola 10 S:..6ot 

O!NM• 

PI'Ojed. EAA Reservo11 A·l l1nstallai1Qn 

0 ~lt ,~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS o.Cil REMARKS 
(ft) (ft) Cl REC ;:E:O oo 

w '% ..:::> -' 
.j IIIZ II) - -7.8.5 

SAND, pale greentsh gray, dense wet 22 
mostly fine gratned and quanzose with -c-

' some calcitic, angular, fine to medium 19 
20 -.. 

sand and trace angular, calcitic fine 22 
gravel and trace slit - f-g 0 .. 

-;: -.•. 
-f-

.. 
' . -
.,-: -1-. 92 

-
-I-

·63.5 93.5 ., -63.5 
SAND; as above 18 

-1-. 
20 15 

94 

-
'· 16 

I · , -I-
__ .., .. -

,•, . -1-. 96 

-
-I-

I·· -
-I-98 

-885 98 5 -88.5 
SAND: as above 14 - 1-

21 12 
-

-90.0 1000 10 
100 

End or Baring a1 100' -
NOT£6 
' Sol, Itt fi!-10 ~~ ~WM 
l!'t I'CCOI"DaU W!tl\ me ASTM 
~""' Q~48&-9l 

i- 102 

~ 1..Ct'llf lulmmtr Wllh 30 OI'Dp used 
on 2 t1 lf.lhispoon t1 ~ .. I 0 
'1'001 i-

1- 104 

i-

1- me 

- 1- +- ·-_....._ 
{!;!~rt'"fti ~ Hi1£o _______ ..,. ,~ PC!OJEf"T ~FNIIMBER 

1 EAA Reservou A- l 5-EAAP.S-CB-<ll~ 
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,---------r--:--:----------r.--,-..,-,.----..I.H~ole No CPO&-EAARS-CB-0194 
DiviSion lt~stallo!Jon ,.,..., r « DRILLING LOG 6S:n•• 

1 Project EM ReseNDII A· I 10 SJz& and 1ype of bit 3" brt, Rolary Melllod 

2.. Locahon. N774079 I. E761396 :1· NAD 1983 11 OaiUm for FIAvahon Shown NA VO 1988 

3 Drilling AQet~CY Nodarse & Associates. Inc. 12. Manufa~turefs Oes•onaiJOn lor 01111 Oiedncl> ()..50 

4 Hole No CP05·EAARS.CB-0194 13. Total Number of Overburden Samples Taken NIA 

5 Name of Dliller Ralph Smrth 14 Total Number of Core Boxes· NIA 

6. D1rectlon of Hole 15. E1eva11on Ground Water Nol measured 
~ Vertical c::J lncl•ned 16. Date Hole Started Completed 

7 Thickness of Burden: 1.0 ft 
2/1012005 2/1112005 

17. Elevation Too of Hole· 10 (Ill 
8 . Th1clcness of cap rod<: 5.5 It 18. Total Core Recovery lor hole N/A 
9 Depth of ~ole: 100 It 

0 
z 

ELEV DEPTH w 
(II) (ft) C> 

w 
..J 

9.0 1.0 m 
f-' 

45 

I 5 

·I 0 

13.~ 

19. Inspector. Norm Holst 

CLASSIFICATION OF MATERIALS 

Foil and residual mock 

LIMESTONE, l1ght brownish gray to 

pale brown. fine grained, shelly, vuggy, 
dense, hard and strong to soft, weak 
and porous 

Gravelly SAND. very hghl to pale brown. 
very dense, wet, angular, calcitic, fine to 
medium graoned, trace shells 

Silty GRAVeL white~ medium dense. 
wet. angular, caleluc and Gravelly 
SAND as above 

-SiitY' SAND-:-pa~ bioWn. medoum 'de else 
line to medium gra1ned, wet. Mgulat, 
caiC111c. some fine a11gular gravel 

wffi 
CORE 

1 

~-'m 
REC ::; 

% ::::> 2 

~~<>3 1 
r-00:1 

2 

3 

\0.0 

8.0 

46 

1 5 

· 1.0 

REMARKS 

Cored caprocl< 

All calctt1c matenaiJS 
at least In part shell 
fragments 

l ~it! oo .. 
ID 

0 

-
-1-

-
2 

-

-1-

-
-1-4 

-. 
--

4 
--6 

36 -
15 

-1-

-
-I-a 

• -1-
16 

-
50 

-r-,o 
-

13 
-

• 
-t-,£ 

15 
-
-I-

4 -r-,. 
19 -

50/!f' 

-HOI.£ NUMBE!; 
CPIJ~EA'\RS C8.0194 
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Hole No CPOS.EAARS-CB-0194 

DRILLING LOG (ConLSheet) I Etevatlon Top of Hole· 10 ~1201 
6 SnrMI-. 

Projet:l EAA ResetYoir A·l ltnstalla!lan 

0 wffi 

l~"' z CORE itm ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(II) (rt) 

(.!) REC :Pi oo 
w % ~~ 

_J 

~ Ill . 

-

- r-1 6 .. 
-. .. 

--
-

.• 

- -, 8 
-85 18.5 -85 

S!lty SAND becomes dense 10 
-r-

5 C03=78.6% 8 
-

.. 36 - 1-2 0 
' -.. 

- -
-

I·; - -· 22 

-
- t-

-13.5 23 5 -13.~ g -NC,7e;;<,very;prooaliiY LiMESTONE so 
- -. 

6 Spoon bouncmg dnll -rattling and stow 
-15 0 25.0 dntllng - -

- 5AiiiD; P3ie ieen'iSh"9raY. miciiilm--

24 

dense, wet, fine gra1ned. quartzose, -.. ; some fine calciuc gravel, 11ace shell 
' fragments and slit - f-· 

1;;:·; -
- r-

26 

-' - -28 
·18.5 

16 
- -

l Caloosahatchee 21 

F"omnauon -
17 

- -30 

-

- t-

-
I - r- 37. 

l -
- r-

- -- - - _l !a:t;trniAtd+ 

~5.:"f.t·u-~-...-.. JMOJECT jttOLE NUMBER 
. EAA Re~rvoll A I CP05-EAARS.C8·Cl19-1 
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--------.---------,-----·-'-'H"'-ol:.::....:& No~. ~CP_05-_ ~RS.CB-0194 
DRILLING LOG (ConlSheet) j Elevalion1opo1Hole 10 ~ 

PrQJe~:t EM Roservotr A-1 Jlnstallalioo 

~ lcOR.E ~~ 
ELEV DEPTH ' ~ ClASSIFICAT10N OF WITERIALS I' REC :; ::; 
cltl 111.1 ~ ~ ~~~ 

-285 

·335 

385 

1 
I . ., . . 
f 
I 

I 

,. 

SAND. oale graentSh g~y, ~oum 
dense. wet. fine Qnlfled, quaru.ose 
sub rounded 

SAND; as above but Willi • trace ~ne. 
angular. calatJc g~vel 

SAND" pate greotniSh gray lOOSe. wet 
~"'Y fine gra.ned q®rtzoso 
subrounded, trace SIK ancl Jhell 
fragmems 

a 

9 

10 

-285 

-335 

REMARKS 

COJ-23 3% SAND 
WllhSift 

1 ~;., 
oo 
.J 
U) 

12 ~ 
----;-;-- - 34 

-
14 

-r-

-
-r3s 

10 
-f-

7 -
14 

-r4o 
-
--
-
--42 

-
-f-

3 
-;-~u 

-
5 --

-
--46 

-

=i 
-38 5 

SAND. P<>.e gr~oSI'I gray, ~nse. ~ 
IT'Ostcy fme ~•ned au•tUoso ond 
subrounoeo aom•J meo1um to coaroJP­
grame<l a"9urar an<1 t:alt;ltt~; (~hell 

fragments) trace fine anQUIAr. ca>crt•~ 
gravel 

t A8 

r-~--+-~U16~--------------~ 

111 
21 --
16 

I 
-

15 
--so 
-

I --
-

:r -_- - ~ 

'=-"=:--. '"-:-: --- --
r-w; ,~ ~---- -..:: 

--r 
-.,P.CJECT 

- l 


 

App A Annex G-1 Geological Investigations North of Redline

194
 

CEPP Final PIR and EIS  
App A Annex G-1-194

July 2014



 

Hole No CP05-EAARS..c8-0194 
DRILLING LOG {Cant Sheet)-, Elevauon Top of Hole 10 St.tl.t t'f 

6SNH. .. 

Project- EAA Reservoir A·1 ltnstallatlon 

0 
~~ ~~~ :z: CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.:::t REMARKS 

(It) tR) 
C) REC ~~ oo w o/u 

_, 
-' u>Z co 

- 1-s ·. 2 

-
_, -I-

-43.5 53.5 
., 

-43,5 ... 
·--;~ -Sii.idyGAAVEC pale greenish gray. 

10 ot:)« 
med1um dense, wet, angular, calcitic, -I-\s with similar med1um to coarse sand 12 SAND wltn Sill ana 8 

~-()'' fraC!Iion and some fine subrounded Gravel -
4 P., !)· quartz.ose sand, trace sill - -

~6~ -
~o.!; - -. 
oD" -
P,,-~ 

- f.-p.O,$ 
of:)« -I>;. I) 

p~~ - f.-
-48.5 58.5 

o[;)o 
-48.5 

Sii1y SAND:' pale 9reenlsfl9raY.Ioose, 6 
wei, mostly medium to coarse grained. - f.-

54 

56 

58 

I• angular platy, and calcitic (shell 13 4 -fragmenrs) some fine grained 
4 

QU1111ZO!>e, ana subftlunded, I race larger - 1-
I• shell !ragmen!$ 60 

-
- 1-

I•: -
j-.:. - 1-62 

' ' -
- 1-

-53.5 

·540 64.0 ~ 

-PtoiiatitrtiMe5roNe------- - f.-g 14 Spoon bouncing, Dnll 50/3" 

rattling slow drilling -
·55 0 65.0 for about 1 R - -!'!·"="; Gra'Veliy sA'No~liir!iiiSii'Qiav~v;,y---

64 

~:5 dense. wet, 1lngular, w~ll graded -
.... :-: Gravel, partJcles consist of ~ne - -
~:9: 

quartzose sand ana the II hagments In e 
calctltc matriX. trace sill -

66 

~::~ - f.-... ,.·~ 
.e.>·:- -~:$: 
·~:~ - '--E 

.sa~ :.:·: 
68 

·~-t. 

±t ]:8: I 
,::(;; ,~ I 9 ... 

<'I ~ . .c..·.· - I -t-
- '""""'""'' '..!ft:to>~t-~- ~"ROJECl Jl10lE NUMBffi j I EAA Fler.tol\'011 A~ I CP05-EMRS.CR 019• _ 

70 
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,.-- ____________ !..!H~ol~e No CP05-EAARS CB-0194 

DRILLING LOG (ContSheet) ·1 Ete•m11on TtJP nr Hole 10 ~!:' 
~•Ojecl EM Ruervot A-1 l tntl11llallon 

0 z 
ELEV DEPTH w 
(ftl (t'IJ ~ 

-635 73 5 

TS .b 

~:~: 
.,::r..: 
~7:~ ·.:s.·. :·o· 
~=:·o··: •.·. ...... ·. l:"_o:.;. 
~:(,): 

~-·:·~· ..:· 
~:=-·· ·.:t:-: 
~:<:>: 
.-:~ 
•::~ 

~·.·.· 

CLASSIFICATION OF MATERIALS 

Gravelly SAND as abo~e Dut dense 

SAND~ 9fftiio'iShgr•Y" n\ci<f,;;m-c~o•nse, 
111ft. 'oW:~ ljriJded, ltledlllfTI t.o oo.Jr!W! 

qrau~ angular. CIIICIIIC and fine 

grained •ubfouncle<l q .. aruose ""'" 
~ee flne atiQUiar gra•"' ~~" t~ abo~ 

-s.,.;ayGAA'IiEC p.i;g-,..-;.;;;;;-~v 
!lense. angular, wet gravel IS cemeniJ:d 
hne quartt~ sand lnd s~eu 
fragments ,.,.nd Irs chon cans~ts 01 rme 
to~- srea lra~nt' o!l:l fi'11l 
q,..llrttose sand 

- -=- -

16 

t& 

-63.5 

-68.5 

·73 5 

REMARKS 

SAND with StM and 
Gravel 

$1~v SANO ""''" 
Gt1'11tl 

I ~"' oo 
..J 
en 

-
- 1-

-
-1-12 

-
-f-

14 
-f-74 
~ 

15 
-1-

-
--76 

-
-1-

-
-1-78 

~ 
--80 

-
--
-
-f-82 

-
-I-
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Hole No CPOS-EMRS-CB-0194 
DRILLING LOG (ContSheet) I Elevation Top or Here. 10 Shoot Sol 

~~ 

Project EAA Reservoir A-1 11nstalla11on 

0 UJ ffi 
~ ~ ~ z CORE -' en ELEV DEPTH UJ ClASSIFICATION OF MATERIALS ~:::< REMARKS (.') REC oo 

(ft) (11) UJ % ~~ 
.... .... Ill 

. 
SAND: like that at 78 5 ft 14 ... - '-

19 
14 

-
w 

•. 

.... · 
-1-. 90 

.. -. \'( . ... -r-
-.::: 

-
--. 92 

-
':.:~· - -

-83 5 93.5 -83.5 
SAND. hght greenish gray, dense. wet, 20 

.. : well graded, fine grained, quartzose, - r-. 
subrounded, and fine to coarse grained, 20 1S 

angular, calcitic. some silt and fine -
15 

94 

angular gravel - 1-

-
. , ... ,, - 1-. 96 

-
- -
-

- - - 98 
-88.5 98.5 -885 

SAND. as above 17 
- -.. 

21 12 -
-90.0 100.0 16 

100 

End ol Borll'g a1 1 00' 1-

N01lOS 
1 SGolt •• 'It'd ¥tll.JOII1f du-lofi.C 
"~""'~111\J'wASIM r-
Orelq•~IOI" 0 24Jrl'-93 102 

2 tO haml'!'tr •tf'llCr arap uMC 
nn20'SPIIJ~(,31ft'IC.. 
470D.t -

- 104 

-

I I 
I 1-' 106 

I I 
D'l,l~~·' '~ 

... _ _, 
~JE~T I HOLE NUMBER 

Reso"'~ - CPO&-EAARS.CB-019• 
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Hole No CPOS EAARS-CB-0195 
DRILLING LOG I 0111JSion. lnstalla(ron Sl'...,l t«.''l 

65r!u01La 

I Project EAA Reservo~r A·l 10 Swt and type or bll 3" bU Rotary Method 

2. Location N773691 6 , E761783.8 · NAO 1983 11 Datum for Eie'llOIIon Shown NAVD 1988 

3. Drilling AQen.;y· Nodarse & Associates, Inc t 2 Manufacturer's Oestgnatton lor Dnll Dlednch D-50 

4. Hole No· CP05-EAARS·GB.0195 13 Total Number ol Ollerburden Samplas Taken NIA 

5 Name of Dnller EriC Blumke ~~- Total Number of Gore Boxes NIA 

6. Direction of Hole 15. Elevation Ground Water. Not measured 
l:iSl Vertlcal 0 Inclined I 6. Date Hole Started Completed 

7 Thickness of Burden. 0 0 II 
21812005 21812005 

17 Elevation Top of Hole· 10 (It) 
8 Thickness of cap rock: 50ft 18. Total Core Recovery for hole. N/A 
9. Depth of hole 100 It 19. Inspector. Nonn Holst 

0 ~ffi ~~~ z CORE ELEV. DEPTH w ClASSIFICAnON OF MATERIALS a.. co REMARKS 
(II) (ft) Cl REC ~~~ QO 

~ % ~~ 
_, 
co 

LIMESTONE lcaprock); pale gray to 100 0 
pale yeiiOIN, Rne grained. thinly bedded, -
hard, strong, slightly weathered, vuggy Start 0919 Dn11 - ,_. 
and pitted, some shells. becomes through caprock witll 
mOderately hard lnCOIIe roller bit -

- -. 2 

-

.- ..... 
6 .5 

10 
- r 

1 Only Umestone 15 

lraoments re<:overed -
50 50 Fort Thompson 5 

~'6~ Stlly Sandy GRAVEL, palo broiN!'l$11 Fonn~toon - -
~" I) 

go<~y. well graded, medium denS<~. wet, -
pq~ 1utrangular. cale1tlc, some phosphate 40 

•CY 5 lbl) -
~~s 2 6 
o{)Q - ~ 

ibTJ s 
o.s -

~·tY - 1-
t 5 85 P,.t) 1.5 

- Siity sA.ND: Pi;ie br'owrush gray, 10 
medium oense, wet. subanguoat - 1-

6 

8 

calaur;. some gravel anci shells 3 SIIIV SAND 11 
-

16 
- - 10 

-
· I 0 

20 
-

4 14 - r 
1a 

>5 13!: ! I ~3_: ~ [ 
Ao a boYt' 

l -15 14~ ! -tS COJ=89 5% 

t~ LIMESTONF' P""! orpwn•'~ OlllV fu>e I 1~ ~ --- I ...J_j_ L J:"'!!.'r· 
-MI - -J 

'..:=<'~AI~•~&> -~~ I'RC'JEOT ltOLc NUMBE~ 
EAf' Re~''''"'" A I I CPOS·EAA~S-Cil-01~5 
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DRILLING LOG 
-:-:---:~----H_o_le_N_o ~-P~05-_I:¥RS-CB-0195 

(Cont. Sheet) I Ete••t10n Top_o_r_H-.ote...,.·_,_o_______ _ ~=:' 
~"?lOCI EAA ReseMllf A- I l lnslallallofl 

~ jcORe.j ~Q..~ 
ElEV OEPTli Ill ClASSIFJCATtON Of' IMTERIAI..S REC ~ i 
ttl) Ill) ~ % ~i 

-60 160 

-165 

-196 

Solly SAND as above t8.5to 10 feel) 

Pale brownosll gray nar<l, ~J~noy 
lrmestcne fiagments LIMESTONE 

Gravelly Silly SAND, pale brownish 
gray, medium to vefY <lanse wel 
calcfttc. shelly traM f1ne quall2 tend 

medun Oen..., . .. ct mostly talc:>hc 
(shell !ragmcfll8tllno mcodolim ro &:OAIH 

gra1ned ana•ngulllo so~ ''""quam 
sand 

~ . .!:. ___ ....__ ..... ~---------

6 

1 

8 

-6.S 

-1 2f> 

REIMRKS 

O~lls alten119 )larder 
and aoller 

-13 5 Wltet Breal< 

-165 

·18.5 

CaiOOtehatenee 
FormatiOn 

1 ~ ... oo ..... 
!D 

-
--,6 

- -
-
-~18 

10 

6 
-

15 
--20 

·­
--
-
-1-u 

50 
--z.c 
-
-r 

-
-1-26 

--
-
--28 

45 
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I 
I 

I 

_ _ _ _ -::----:::---r::::---:::-~':"""'7':7"":"--:-::------'-'Ho~le NQ _C_POS-§MRS-CB-0195 
DRILLING LOG (ContSheet) I ElevatiOn fol)ofHole to =:' 

-'--- - -- ....!..::...:..:..:.::..=..:..;.;;;...:.:~------r---::--------
Projoa EM ~rvol• A·l _jtn!taltaboo 

ElEV DEPTH ~-' (It) Ill) .J 

·33 5 435 

• 

·38~ 

_ _j 

CI.ASSIF1CATION OF MATeRIALS 

- 8AN~P3ie green~-giWY, kioSe wet, 
very fine gralne<l qu.nzose 

SAIIIO pa~ IJ_,ISII grar n-4<1""' 
dense ""''· 11ne gra,nod Q\SIII'..t 
c:uc.areous (snonyt 

~ffi CORE 11.111 
REC ::t::E 
~ ~~ 

9 

10 

11 

REMARKS 

·285 

-l3S 

SottySANO 

10 

~~34 
-

18 
-I-

-
-~38 

-
-1-

-
_,_38 

1 
- 1-

6 
-

9 
-~40 

-
-I-

-
~42 

=t 
5 

----z-1-44 
-

4 
-I-

-

-~48 

-
-'-

-
-r-48 

9 -.-
9 ~ 

-
14 

-I-so 
-
-

~ - -l--=:-=:::::-'-::-----------
PROJECT 
EAA ~ftldYDII A '· 

U:UI.ll.lil£R 
CPOS.E'MRS-<::B-019" 
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.---· . 
DRILLING LOG (Cool Sheet) J Elevallon Top of Hole 10 SNf! ... 

BSMels 

Hole No CPOfrEAARS CB 0'95 

Project. EAA ReservOir A-1 J lnstalla11on 

0 

~m I~ .. z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS REMARKS 
(It) (H) l? REC ~:;; oo 

w % ;3~ -' 
-' al 

-4' .8 51 R 

- ~5 2 .. 
.\·.< -

-!-.. 
-435 53.5 -43.5 

., SAND, pale brown to pale greenish 7 
gray, medium dens., wet, mostly -i-, ,. medium to coatse shell fragments with 13 Sl!etl hash SAND with ____:__ 

:, 1111le fine quartt sand, trace larfer shells stn 6 .. ' or shell fragments - f-

-., 
-·•. f- . 56 
-

- i-
-47.5 

- i-58 
-485 58.5 - - r-- -48.5 Fuel break, refill mud -SAND, pale greemsh gray, medium tank 

dense wet. fine grained, quartz, - i-
calcareous (some shell fragments. I~ 

7 -moSlly coarse sand s~eJ 12 . - f- 60 

-
·510 

-
l · Very shelly - ~. 62 

; -

- ~ 

-635 63.5 -53.5 
Large shell fragments r 

- ~ 
·~; 15 Brt plugged 8 ,' -

64 

14 ,,, - i-

-., 
-560 

66 

-
Hard dnlling at 65.5 fl. _ 
1ft i-

-
- ~ 68 

·58 5 685 ·58:. 
589 68 9 f-1-r OMI\IIlard, angular II<Y•estone lrogments :.0 

l 
\recovered drlll chrrplng UMES rof 

16 Very St>ellv 3 I 
allout ~ tn lh1c'-
Santi 0$ above a! 63 S rt 

1-- :t 
- ' '' 

70 

E.!#~ .. leJI -- -- . I PROJECT I tlOLE. NUMBER J EAA Reservoll A·l CPO!>-EAARS-C~195 
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Hole No CP05-EAARS CB-0195 
DRILLING LOG (Cont. Sheet) I Elevation Top of Hole 10 -~ .. !iSMirf'l 

PrOjecl EAA ResetvOir A·1 Jlnstaftahon 

0 ~:t ~~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS o..<D REMARKS 
(ft l (ft) 

C) REC :;;::!! oo 
UJ % <(::> al ~ <I)Z 

-
-~ 

... -
~~ 

r:·=:· .. -f-. 72 
.. . • -
, ........ -I-

~3.5 

18 
-1-. 

.• 17 17 74 

-
18 

-I-

-

-1-. 76 
-
-I-

f ., -
- 1-78 

-68.5 78.5 ~85 

lo"' - cfra'VeiiYsi>:No:-p;,e-g;;.;;;is~ -g;;y, 15 
~ D medium dense. wet well graded, -!-

p angular moslly calcitJc With some fine 18 SAND W1th S1tt and IS 

" quartz ~nd and I race sUI Gravel -
p,O 13 

- 1-
o D -t> .. 

80 

0 - 1-0",(} 

DoC 
-
- I-

·" 82 

~<> -
··D 0+· • - -

-73.5 83.5 -73.5 

·'D~ SandyG'RAVE.C iaie greerusil9rav. 19 

~[) dense wet angular. mostly calCitic with - -
some ~ne quartz sand 19 SAND wilh Sin and 17 pqf Gravel -•Do 18 

Do Cl - -
.'(} -

D_ oc 3 ~~[y' 
• I 
{,(l 
~()'C 

-i P,D~ "'[) 

J t·O ----1-
78:5 58~ ·0~ ·- . ·7S~ t 

c= - I "" (!!~FTP\111"' ~..._ ____ n Pl'tOJECT HOLE 'lUMBER ~PO.>EAARS-C8·019t; 

86 
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Hole No CPOS-EAARS-CB 0195 
DRILLING LOG (Cent Sheet) I Elevation Tl)ll or Hole 10 s.-&ot e.._.. 
Pro,ecl f:AA fi&seiVOII A· 1 ltnstallatlon 

0 ':lffi ~~~ z CORE ELEV OEPTfl ILl ctASSIFlCATION OF MATERIALS o.m REMARKS (!) REC :;:I! 
(ftl (ft) w % .<3~ a:: ..l . . 

o'-' Gravelly SAND. like 78.5 n 14 

o() -r-
14 

"a:· 
20 -

o-o. 
14 

- 1-g 0 

.• D .-
;, .::: 

-I-:;o 
-

··D --, 
c>• 92 

q -
;{() --

-83.5 935 -83.5 
siitY' 5AN'o-;-pal& 9i.iiniSh'graY, dense. 18 
wet. well graded. angular, moslly calcitic - '-, 

' : w~h some fine quartz sand 21 15 
-

16 
- 1-

-
- 1-. 96 

-
- -
-
- - . 98 

-88.5 98.5 -885 
Q Graveiiy SAND:Ioke 78"5 li- 20 
·0 - -

Do. 22 18 -
-90.0 100.0 .0 1'3 

100 

Elld ol Boring at 1 00' 1-

NOTES 
l Soif.l ar- ~1:1 'AJue11y Cia~ 
"'~""'ih..,_t\S1M 1-
o.tiQ'*It'ln 0 2AS8-Pl 102 

: 140llt NI'ITimef ~ :Xf' tlfOI) vsecl 
on~ 11 \PI•I•p)On f1 1$'1 D 
•2'00J -

- 104 

-

I t 108 

- -
~RO'.i'EcT '- .L 

,......_ ...____ 
~NUMBER I t:f Ft!~~ l~ -&A.,.,.. ........ 

EAA R"s~rvol! f.-L _ EAARS-CW<JS 
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12-14 

1,-­
_l_±_ 

BORING DIAMETER 
OAIMETER: 6 In 

Hola No, 

SURFACE PROJECTION: 
Type: Steel Tube 

Top of R1ser: Varies (rt) (NAD 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sand 

MATERIAl: 
Type: Coarse Washed Silica Sand 

SEPIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH 40 

tNSTAUATlON METHOD: The baring wos odiiOnced to tne required depth The pie-zometer ecreen 
and rl!S!!r were towered to the bottom of the hole. and the sand pack was tremied ir1to the 
hole to about 1 foot obolie the top of the screen. ~ut 2 feet of fine send woe tremied on 
top, and cement/bentonite grout was tremied In to fill the re$l of the hole. The riser was cul 
off about 1.5~ feel abovtt the around Sl.lrlau. end the protective casino suspended over tne 
rls!!r Into the (lround ur1tll II. OJef · 

NOTES: Typical 25 fool Piezometer tn&tallotion 
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rt 

60 ft 

39 ft 

1.----­
~ 

BORING DIAMETER 
DAIMETt:R: 6 ln 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not ~eosured 

SURfACE SEAL: 
Type: Cement/Bentoni1e Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SE'AL.: 
Type: Fine Washed Silica Sond 

MATERIAL; 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 Inches 
PVC Pipe SCH. ~0 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTAIJ.ATlON MET'HOO: The boring wos advanced to the requ•red depth. The pie~ometer screen 
and riser were lowered to the bottom of the l'lole. and the sand pack wo~ tremied into the 
hole to about 1 fool above the top of the screen. About 2 feet of flne sand was tremied on 
top. and o;ement/bentonite grout wo~ tremied in 1o fill the rest of the hole. The rl:~er wos cut 
off about 1 .5± feet above th!l ground surface. and the protective casing suspended over the 
ri!lle< Into the ground until il eet 

NOl!S· Typical 60 foot Pt~omOJter ln!rtollation 
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ft 

100 fl 

79 ft 

1.-----­
~ 

BORING DIAMETER 
DAIMETER: 6 ln 

Hole No. CP05- EMRS-lW-01 98 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Biser. Varies (ft) (NAO 1983-1999) 
Crovr>d Surface Not loleosured 

SURFACE S£AL· 
Type: Cement/Bentonite Crout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
lor>g Sectior>s 

PRIMARY SEAL; 
Type: fine Washed Silica Sand 

MATERIAL· 
Type: Coarse Washed Silica Sond 

SEQIMENT TRAP· 

2 Inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 ir>ches 
T}'lle: PVC SCH 40 

INSTAllATION METHOD: Tha borir>g wos advanced to the required depth. The piezometer screen 
and rleer were lowered to the bottom of the hole. ond the sond pock wos tremled Into the 
hole to about 1 foot above the top of the screen. About 2 feel of fine sond wos tremied on 
top, and cemer~t/bentonite 9rovt was tremled in to nn the rest of the hole. Tho riser wos cut 
off about 1.5± feel above the 9round surface. and the protectiVe coeing !.uspended over the 
riser into the qround ur~tlt It wl 

NOTr.S: Typicot 1 00 foot Piezornoeter tnstol!ot•on 
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12-l'l 

1-.-­
l_i:_ 

BORING PIAM£TER 
OAIMETER: 6 In 

CPOS-EAARS-TW-0199 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL; 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Oiometer: 2 inch 

Type: PVC Pipe SCH. 
Long Sections 

40 10 foot 

PRIMARY SEAL; 
Type: Fine Washed Sllico Send 

ALTER MATERIAL. 
Type: Coarne Washed Sl!ico Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALJ.AilON METHOD: The boring was advanced to the required depth The pie:r:ometer !lcreen 
and riser were lowered to the bottom of the ttole, ond the send pack was tremied into the 
l'lole to about I foot above tne top of the screen. About 2 feet of fine send wos tremied on 
top. and cement(.bentonite grout was tremled in to fill the rest of the hole. The riser waa cut 
off about 1 .5± eet above the ground ~urfoc:~. and th~r protective casing suspended :»Ver ~he 
riser Into tl'le ground until II set. 

NOT'ES. Typical 25 foot Piezometer tnstoltalion 
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ft 

39 It 

l .---
1_±_ 

BORING DIAMEJtB 
DAIMmR: 6 In 

SURfACE PRQIECDON· 
T>'pe: Steel Tube 

Top of R1ser: Vorlea (ft) (NAD 1983-1999) 
Ground Surface Not Meosured 

Cement/Bentonite Crout 

RISER PIPE· 
Diometer: 2 Inch 

Type: ~ Pipe SCH. -40 lO foot 
Long Sections 

PRIMARY $£AL: 
Type; Fine Washed Silleo Sond 

Type. Coarse Washed Silleo Sono 

~ 
Diameter: 2 Inches 
~: PVC Pipe SCH 40 

Slot dlmens•ons: 0.02 Inch Slot 

SEDIMOO JRAp· 
Diameter- 2 Inches 

Type~: PVC SCH. 40 

INSTAllAllON METHOD: lhe borinq wos odvon011d to the required depth. The pluometer scrsen 
and riser "''"' lowered to tne bottom of the hole, and the send poe;~ vros t.-n1ed Into l.tt• 
l'lole to about l foot obo\11! tne too ol ltle scnren. About 2 feet or fine .ar.c '"oli b"emieo on 
top, ond c;ement/benton•t• vrout wo~ ttemied •n \Q f,ll the rest of \he hOle Tl\e f>Mr -a• e\11 
oH <!DOUI 1.:5:t: feel oMve the ;rounrt ourtoce, onCI tl'o prot!!c.tlvc. co,ing 'JliDJH'Mod ~•er lh'! 
rlst>r ,nto the qrout~a until It !et 

NOTES. Typ•col 60 foot Piezometer lnstollotion 
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APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 201·220 
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ll 

100 ft 

79 ft 

1.­
_L±_ 

BORING DIAMETER 
OAIMETER· 6 In 

CP05-EAARS-TW-0201 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 
Ground Surface Not Measured 

SURFACE SEAL: 

1983-1999) 

Type: Cement/Bentonite Grout 

BISER PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Fool 
Long Sections 

PRIMARY SEAl; 
Type: Flne Washed Silica Sand 

MATERIAL: 
Type: Coarse Washed Sl!ica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH 40 

INSTALI.ADON METHOD: The boring wos advanced to the required depth The piezometer 3creen 
ond riser were lowered to lhe bottom of the hole. and the sand pock was tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was trem•ed on 
top, ana cemellt/bentonlle grout wos tn~mied in to fill the rest of tt>e hole. The rifler was cut 
off about 1 .5± feet above the ground uurface, ond the l•roleoiive ca11ir•g suupended over the 
roser In((> the ground until it set. 

NOTES: Typical 100 loot Piezometer lnstallot•on 
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12-14 

la­
j_i:_ 

BOR!NG PIAMEI£8 
OAIMETER: 6 In 

Hole No. CP05-tAARS-1W-0202 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of Rtser. Vori" (ft) (NAD 1983-1999) 
Ground Surface Not Mecsured 

SURfACE SEAL; 
Type; Cement/Bentonite Grout 

RISER PIPE: 
Diameter. 2 Inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Slllco Sand 

MATERIAL 
Type: Coarse Washed Silica Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0 .02 Inch Slot 

SEDIMENT TRAP: 
Olometer. 2 inches 

Type: PVC SCH. 40 

INSTALLATION MEniOD: The boring was odvonced to the required depth The piezometer screen 
ond riser were lowered to the bottom of the hole, ond the sand pock was tremied Into the 
hole to about 1 foot obove tne top or lhD scn~~Dn. About 2 feet of fine •and wos tremied on 
top, and cement/bentonite grout was tremied in to flll the ~~ of the hole. The riser wos cut 
off about 1 .5:t feet above the gr()tJI'Id surface. orld the protecti•e cosinQ suspenoea ever tne 
rfnr into the ground untll It sel 

NOTES: Typical 25 foot Piezometer Installation 
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60 ft 

39 ft 

I a­

li:_ 

BORING DIAMETER 
OAIMETEB· 6 lr. 

CPOS-~-TW-0203 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of Biser: Varies (ft) (NAO 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 Inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMAR"f SEAL: 
Type: fine Washed Silica Sand 

fiLTER MATERIAL 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP; 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 4D 

INSTALLATION METHOD: The boring W1111 advanced t.o the required depth. The piezometer screen 
and riser were lowered to the bottom of tt'le hole. ond the sand pock was tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremled on 
top, ana cemenVbentonlte grout was tremled in to Oil tne rest oi the hole. The (oser wos cut 
off about 1 5:1: feet above the groul'ld surface. and the protective cosil'19 suspel'lded over the 
riser •nto tht g.-ound until 1t aet. 

NOTES· Typic:<ll 60 foot Piezometer lnsto!l~oon 
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100 ft 

79 ft 

1-y-
~ 

BORING DIAMETER 
OAIMETER: 6 in 

CPOS-EMRS-lW-0204 

SURFACE PROIECTJON· 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL· 
Type: Cement/Bentonite Grout 

RISER PIPEi 
Diameter. 2 Inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SE:Al: 
Type: F1ne Washed Silica Sand 

flLTEB MATERIA!.: 
Type: Coarse Washed Silica Sa11d 

SEPIMENT TRAP 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter; 2 inches 
Type: PVC SCH. 4-0 

INSTAU.AnON METHOD: The boring was advanced to the required depth. The piezometer screen 
and naer were lowered to the bottom of the hole, and the sand pack was tremied Into the 
hole to about I foot above tl'le top of the screen. About 2 feel of fine sand was tremled o, 
top, and cemen\/bentonlte grout wo~ tremied in to fill the rest of the hole. The ril5er was cut 
off about 1 5:t: feel obovl! the ground surface, and the protective ~sing suspendad over the 
rtaer Into the ground until 11 .s~ 

NOTES: Typical 100 foot Piezometer fntrtollotion 
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23- 25 

12-14 

I.­
~ 

BORING QIAMETER 
OAIMETER: 6 in 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Rinr: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PR1MARY SEAL: 
Type: Fine Washed Silica Sand 

f iLTER MATERIA!.· 
Type: Cooru Washed Silica Sand 

SEDIMENT TRAP· 

2 inches 
PVC Plpe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHODe The boring wos advanced to the required depth. The piezometer screen 
ond riser were lowered to the bottom of the hole. and the sond pock wos tremied into the 
hole to about 1 foot obOvP the top of the screen. About 2 f eet of tine sand was tremoed on 
top, ond cement/bentonite grout was tremled II\ to fill th~ rest of the hole. The r1s er wos CUI 
off about I .5:1: feet obo~t: the 9round surface, ond the protective casing suspended over the 
t~ser Into thf ground until it set 

NOTES: Typical 25 foot Piezometer Installation 
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23-25 

BORING PIAMEITR 
OAIMETEB: 6 in 

Hole No, CP05-EMRS-lW-0206 

SURFACE PROTECDON: 
Type: Steel Tube 

Top of Rrser. Varies (ft) (WID I 983- I 999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Olometer. 2 Inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEA!.: 
Type: Flne Washed Silica Sand 

MATERIAl.; 
Type: Coo~e Washed Silica Sand 

Diameter: 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEQIMENI TRAP: 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTAUATION METHOD: Tho borlng was advanced to the required depth. The piezometer screen 
and riser were lowered to \hi!! bottom of the hole and the sand pock woe tremied into the 
hole to about I foot aba'lle the top of the screen 1\.bout 2 feet of fine sand wos ~remied on 
top, ono cement/bentonite grout was tremied in to flll the rest of the hole. The riser was cut 
oH about 1.5:1:. feet above the grou11d surface. and the protective casing !uspended o'ller the 
riser Into the ground until It 5et 

NOTES' Typical 25 foot Plazometer tnetollotion 
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23-25 

12-14 

I.­
~ 

BORING D!AMOEB 
DAIMETER: 6 In 

CPOS-EAARS-TW-0207 

SURFACE PROIECJJON· 
Type: Steel Tube 

Top of Btser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter; 2 inch 

Type; PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.: 
Type: Fine Washed Silica Sand 

MATERIAL: 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter.: 2 inches 
Type' PVC SCH 40 

INSTAU.AT10N METHOD: lhe boring wos odvonced to the requtre<j depth. The piezometer llereen 
and fiser were lowered to the bottom of the hole. and the sortd poe~ wos tremied into the 
l'lole to ooout I foot above the top of the screen. About 2 feet of fine sond wos tremied on 
top, ond cement/bentonite grout wo' tremied In to fill the rest of the hole. The r1s•r lf!Ot cut 
off about 1.5± feet obova the ground eurfoce, anrl lhe protective coslng 3Uspended over the 
nnr Into tl>l' ground untll It set. 

NOTES Typical 25 fool Piezometer Installation 
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ft 

60 tl 

39 ft 

1,---­
l_±_ 

BORING DIAMETER 
OAIMETER: 6 In 

CPOS-EMRS-lW-0208 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAO 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

Diameter. 2 inch 
Type: PVC Pipe SCH. 40 10 Foot 

Long Sections 

PRIMARY SEAL; 

Slot 

Type: Fine Washed Silica Sand 

MATERIAL 
Type: Coarse Washed Silica Sand 

2 Inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTAUATION METHOD: The barin9 was advanced to the required depth. The pie'lometer ecree11 
and tiaer wer" lowered to the bottom of the hole end the 1and pack •a~ trf>mied into the 
hole to oboul I foot above the top of the screen. Aboul 2 feet of fine sand was tremled on 
top, and cement/bentonite grout wos tremied in to nil the rest of the hofe. The riser wos c:ut 
oH about 1.5% feet above the ground !J1Jrfoce. and the protective casing 9Uspended over the 
rlaer Into the ground until It set 

NOTES: Typical 60 foot Piuometer lnstallo'tion 
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It 

100 ft 

79 ft 

I,_ 
~ 

BORING Q!AMETER 
OAIMETER: 6 in 

CPOS-EAARS-TW-0209 

SURFACE PROJECTION· 
Type: Steel Tube 

Top of Biser. Varies (ft) (NAD 1983-1999) 
Grou111:1 Surface Not Measured 

SURFACE SEAL 
Type: Cement/Bentonite Grout 

BISER PIPE: 
Diameter. 2 Inch 

Type: PVC Pipe SCH, 40 10 Foot 
Long Sections 

PRIMARY SEAL; 
Type: Fine Wostoed Silica Sand 

MATERIA!.· 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP, 

2 inches 
PVC Pipe SCH. ~ 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTALLATION METliOO' The boring was advanced to the required depth Th11 piezometer screen 
and riser were lowered to the bottom of the hola, ond the eond pock «Os tremied lnto the 
hole to about 1 foot above the top of th~r screen. About 2 fee\ ot fioe sand was tremied on 
top, and cement/bentonite grout wos tremied in to fill tne rest of the hole. The rieer was cut 
oH about 1.5± feet above the ground surface, and the orotectlve- coaing ~uspended over the 
riser into lh~ ground until it •et 

NOTES: Typloal 1 00 loot Piezometer ln~ollation 
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23-25 

12-14 

1-r­
_L±_ 

BQRING QIAMEIER 
DAIMETEB: 6 in 

SURFACE PROJECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAl; 
Type: Fine Washed Silica Sand 

MATERIAL 
Type: Coarse Washed Sillco Sand 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0 .02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTALlATION METHOD: The bori11g wos advanced to the required depth. The piezometer screen 
and riser weNt lowered to the bottom of the holll, and the sand pock was tremled into the 
hoi~ \o about I foot above the top of the ecreen. About 2 feet of fine sand woa tremied on 
top, and cement/bentonite grout was tremied in to fill the re$\ of the hole. The riser woa cut 
~tf about I .5:1: teet above the ground surface, and the protective casing suspended over the 
riser Into the ground unUI II set 

NOTES: Typical 25 foot Piezometl!lr !nl>tallotton 
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rt 

ft 

39 ft 

l.--
1_±_· 

BORING PIAMEJER 
OAIMETER: 6 in 

Hole No, CP05-EMRS-TW-021t 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAO 1983-1999) 
Ground Surface Not Meo.sured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. '10 10 fool 
long Sections 

PRIMARY SEAL: 
Type' fine Washed Silica Sand 

MATERIAl; 
Type: CooN!e Washed Sillco Sand 

~ 
()iometer: 2 Inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter 2 inches 

Type: PVC SCH. 40 

INSTAllATION MtTHOD: The boring wos advanced to the reQuired depth The pluometer screen 
and riser were lowered to the bottom of the hole. and the sand pock wos tremied into the 
hole to about 1 root above the top of the screen. About 2 feet of fine sand was tremled on 
top, and coment/benton~ gi'Qut was lremled in to flll the ~~ ol the hole. Tl'le riser WO$ cut 
off about 1.5± feet above tho ground eurfoce. and the orotectivtt co!ling l!uspended over the 
risar Into the ground until It !let 

NOTES: Typical 60 foot Piezometer lnslolloliaro 
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ft 

100 ft 

79 ft 

1.--­
l_±_ 

BORING QlAMETEB 
OAIMETER: 5 in 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 1 0 root 
Long Sections 

PRIMARY SEAl.; 
Type: fine Washed Silica Sand 

MATERIAL; 
Type: Coarse- Washed Silica Sand 

SEDIMENT TRAP: 

2 Inches 
PVC Pipe SCH ~ 
0.02 lnc;h Slot 

Diameter: 2 inches 
Type: PVC SCH 40 

INSTALI.ATION METHOD: The boring was odvoneed to the required depth The piO'lometer screen 
and riser were lowered to the bottom of the hole, and the aond pock was tremied into the 
hole to about 1 fool above the top of the screen. About 2 feet of fine sand wos tremied on 
top. and ceme11t{.bentonite grout wos tremied In to fill the ro!Jt of tile hole The riser woe cut 
off about 1.5% eel above the ground surfo~ and the protective casing suspended ovar thO!> 
riser into the ground unlit ll eet 

NOTLS· Typical 1 00 foot Piezometer Installation 
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12-14 

Ia­
~ 

BORING OIAMO'ER 
OAJMETER: 6 in 

CP05-EAARS-TW-0213 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Biser. Vorios (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL: 
Type; Cement/Bentonite Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH, 40 10 Fool 
Long Sections 

PBIMAR)' SEAl; 
Type; Fine Washed Si!IC{] Sand 

MATERIAL; 
Type~ Coor-~e Washed Silica Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP· 
Diameter. 2 Inches 

Type: PVC SCH. 4-0 

INSTALLATION METHOD: The oaring was advanced to the required depth. The piezometer screen 
and riser were lowered to lhe bottom of the hole. and the sand pock was tremied Into the 
hole to about 1 foot obava the top of the screen • .\bout 2 feet of fine sand was tremied on 
top, and cem.,nVbenlonite grout w~ tremieod on to fill the rest of the hole. The riser Nos cul 
off about 1.5: feet above tfo!e ground surface and th~t protective casing ~uspended over the 
riser Into lhl' ground until It set 

NOTES. Typical 25 foot Piezometer lnstollotJon 


 

App A Annex G-1 Geological Investigations North of Redline

222
 

CEPP Final PIR and EIS  
App A Annex G-1-222

July 2014



 

fl 

60 ft 

39 ft 

la­
_Li:_ 

BORING DIAMEIEB 
OAJMETER: 6 In 

SURFACE PRQIEC]ON: 
Type: Steel Tube 

iop of Riser. Varies (tt) {NAD 1983-1999) 
Ground Surface Not l.leasured 

SURFACE S[AL· 
Type: Cement/Bentonite Grout 

Diameter. 2 inch 
Type: PVC Pipe SCH. 40 10 Foot 

Long Sections 

PRIMARY SEAL: 
Type: Fihe Washed Silica Sond 

MATERIAL' 
Type: Coarse Washed Sl!lco Sand 

SEOIMENJ TRAP: 

2 Inches 
PVC Pipe SCH. 40 
0 .02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTAUAT10N METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were towered to the bottom of the hole. and the sond pock woe tremled into the 
hole to about 1 foot above \he top of the screen About 2 fe~ of fine ~and was tnemied on 
top, ond c;ement/benton1te grout wa11 tremied In to fill the rest of the hole. The riser woe cut 
off about 1 .5:1: feet above the ground surface, and the protective casing suspended over the 
riser Into the qround until 11 set 

NOTES Typlcot 60 foot Piezometer tntrto!lotlon 
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It 

100 It 

79 ft 

1.-­
_L±_ 

BORING DiAMETER 
DAJMEIER: 6 1n 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Biser. Vories (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL; 
'fYpe: Cement/Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sand 

flUEB MATERIAL: 
Type: Coarse Washed Sillco Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT JBAP; 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTALlATION METHOD: The boring woe advanced to the required death. The piezometer screet'l 
and riser were lowel'1ld to the bottom of the hole. and the sand pock was tremied mto the 
note to about 1 foot obolle the top of the screen. About 2 feet of fine sand was tremleo on 
top. and cement/bentonite grout wos tremied In to fill the rnl of the hoi&. The riset was cut 
off about 1 5± feet above the ground l!urfoce. Ol'd the protectllle eoslng suspended over the 
riser Into the grou"d until It 9el 

NOTES: Typical 100 foot Pielometer lnstollotlon 
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23-25 

12-14 

1,_ 
~ 

BORING DIAMETER 
DAJMETER: 6 in 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of R1ser. Vorles (ft) (NAO 1983-1999) 
Ground Surfoce Not Measured 

SURfACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
long Sections 

PRIMARY SEAL; 
Type: F1ne Washed Sineo Sond 

MATERIAL: 
Type: Coarse Washed Silica Sand 

Diameter: 2 Inches 
Type: PVC Pipe SCH. ~0 

Slot dimensions: 0.02 111ch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTAllATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sond pock was tremied into the 
hole to about i foot above the top of the screen. About 2 feet. of fine sand wos tremied on 
top, and cement{.bentonite 11rout was tremied in to ffll the rest of the hole. The riser WOf cut 
off about i .5± eet above the ground surface, and the protective coslng suspended over the 
riser into the ground until It '!let. 

NOTES: Typieol 25 foot Pie~ometer 1nstoilolion 
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PIEZOMETER LOG ovlsoon 

Proj~rol EllA Reservoir A-1 

2. Location N 774074, E 760128 

3 Drilling AI.Jency: Nodorse & Associates. Inc, 

4. Hole No. CPOS-EAARS-lW-0217 

5. Nome of Driller. Nodorse & Associates, Inc. 

6. Depth of Piezometer: 60 ft 

7. Size and type of bit 5• bit, Rotary Method 

GROUND SURFACE 

60 It 

60 tt 

39 ft 

1.-­
_l±__ 

20 ft 

Hole No, CPOS-EAARS-lW-0217 

9. Manufacture's Designation for Drill: Diedrich 0-50 

10. Elevation Groundwater. 

11. Dote Hole: 

13. Inspector. Norm Holst 

SURFACE PROTECTION: 

Completed 
3-11 -05 

Type: Steel Tube 
Top of Roser: Varies (ft) (NAD 1983-1999) 

Ground Surface Not Measured 

SURFACE SEAl.: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter: 2 Inch 

Type: PVC Pipe SCH. 40 10 Foot 
long Sections 

PRIMARY SEAl.: 
Type: Flne Washed Silica Sand 

fiLTER MATERIAL· 
Type: Coarse Washed Silica Sand 

.s.cB.Wt 
Diameter: 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0 .02 Inch Slot 

SEQlMENI TRAP: 
Diameter: 2 Inches 

T}'Pe: PI/C SCH. 40 

BORING DIAMETER 
OAJMETER: 6 in 

INSTALLATION MEniOD: The boring was advanced to the reqvired depth The piezometer screen 
and riser were lowered to the bottom of the hole. and the sand pock was tremied into the 
hole to about I foot above the top of the screen About 2 fl(let of fioe sand was tremoed on tof. and cement/bentonite grout was tremfetl in to fill the rest of the hole. The riser was cut 
of about 1 .5± #eet above the ground surface, and the protective casing suspended over the 
riser Into the 9round until it ut 

NOTES· Typical 60 foot Piezometer lnstollotio, 
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ft 

79 tt 

I.­
~ 

BORING DIAMillR 
DAIMillR: 6 In 

SURfACE PROTECDON: 
Type: Steel Tube 

Top of Rtser: Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter: 2 Inch 

Type; PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMAR'f SEAl.: 
Type: fine Washed Silica Sand 

E!LJER MATERIAL. 
Type: Coorse Wo&hed Silica Sond 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH 40 

INSTALLATION METHOD: The bonog wos advanced to the required depth. The piezom!ller screen 
and riset were lowered to the bottom of the hole, and the sana pock woe tremled into the 
hole to about 1 foot abo~ the top of the screen. About 2 feet of fine sand wos trernied on 
top, ono cement{.bentonite grout was tnemied in to fill the rest of tho hole. Tne nser wa• out 
off about 1.5± eet above the ground surface, and the orotectlve casing suapended over the 
riser Into the ~;~round until it set. 

NOTES: Typical l 00 foot Piezometer Installation 
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23-25 

12-14 

l.---
1_±_ 

BQRING Q!AMETER 
OAIMETtB: 6 in 

CPOS-EAARS-TW-0219 

SURFACE PRQIECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAO 1983-1999) 
G~und Surface Not Measured 

SURfACE SEAL; 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAl..: 
Type: Fine Washed Silico Sand 

MATERIAL: 
Type: Coarse Washed Sllico Sand 

Diameter: 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter. 2 inches 

Type: PVC SCH 40 

INSTALLAnON METHOD! The boling wos advanced to the requ"ed depth. The piezometer screen 
ond riser were lowentd to the bottom of the hole, and the sand pack was tremied into the 
hole to about 1 foot above the lop of the screen. About 2 feel of fine sand wos tremled on 
top, and cement/bentonite grout wo~t t.remied In to fill the rest of the hole. Th10 ri~er wa$ cut 
off about 1.5 feet gbove the ground surface god itte oroltc:tive c:gs)og :susoaMed over the 
riser Into the qround until It set. 

NOTES: Typical 25 foot Pietomeler losloliotlon 
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,, 

60 tt 

39 tt 

I a­

li_ 

BORING DIAMETER 
DA!METER: 6 in 

CPOS-EAARS-TW-0220 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983- 1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

Diameter: 2 inch 
Type: PVC Pipe SCH. 40 10 fool 

Long Sections 

PRIMARY StAL: 
Type: Fine Washed Silica Sand 

MATERIAl.: 
Type: Coarse Washed Sillco Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions! 0.02 Inch Slot 

SEDIMENT TRAP· 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring wos advanced to the requirlld depth. The piezometer screen 
ond riser were lowered to tile bottom of the hole, and the sand pock was tremied into the 
hole to about I root obovo the top of the screen. Al>out 2 feet or fine sand Nos tremled on 
top, and cement{.bentonfte grout wo11 tremled In to fill the rest of the hole. The ris~r was cut 
off about 1.52:: eel above the ground st~rfoce, and the protective casing suspended over U1e 
riser into the ground untll it set. 

NOTES: Typical 60 foot Piezometer Installation 
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APPENDIX 1 
lEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 221-240 


 

App A Annex G-1 Geological Investigations North of Redline

230
 

CEPP Final PIR and EIS  
App A Annex G-1-230

July 2014



 

It 

ft 

79 ft 

la­
_Li:_ 

BORING QIAMETEB 
DAIMETER: 6 in 

CPOS-EAARS-TW-0221 

SURFACE PROTECDON: 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAO 
Ground Surface Not Measured 

SURFACE S£AL; 

1983-1999) 

Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 root 
Long Sections 

PRIMAR'( SEAl; 
Type: Fine Washed Silica Sand 

fiLTER MATERIAL: 
Type: Coarse Washed Silica Sand 

Diameter. 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter. 2 inches 

Type: PVC SCH. +0 

INSTAUATlON METHOD· The boring was advanced to lhe required depth n,., piezometer screen 
and riser were lowered to ihe bottom of the hole, ond the sand pock was tremied Into the 
holes to about I foot o.bove the top Qf the screen. About 2 feet of f111e 110nd woe tremied on 
top, and cement/bentonite grout was tremied ln to fill tho f'83t of the hole. Tne riser wos cui 
off about 1.5± feet above the ground surface, and \he protectl\le coatng tuspendod over the 
rlS1lr l 11to the ground ~o~nti! It set 

NOTES: Typical 1 00 foot Pietometer Installation 
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Hole No CP05-EAARS-1W-0222 

PIEZOMETER LOG 1 Division· Installation: 

1. Project EM Reservoir A-1 8. Datum of Elevation Shown: NAD83 

2. Location N nJ657. E. 759701 9. Manufacture's Designation for Drill: Diedrich 0-50 

3. Drilling Agency: Nodorse lk Associates, Inc. 10. Elevation Groundwater. 

4. Hole No. CPOS-EAARS-lW-0222 11. Dote Hole: Started Complet~~ 
5. Name of Driller: Nodorse lk Associates, Inc:. 

3 5 05 3 s-o 
12. Elevation Top of Riser: 8.79 

6. Depth of Piezometer. 25 ft 

7. Size and type of bit 6* bit. Rotary Method 13. Inspector: Norm Holst 

~ fire SUBE6CE EBOTECTIQ[i; ,_ 
t Type: Steel Tube 

Top of Riser. Varies (ft) (NAO 1983-199 9) 

1.5!~ Ground Surface Not Measured 

GROUND SURFACE ~ L_ 

I I 
/" S!JBE6CE SE6L; 

Type: Cement/Bentonite Crout 

12-14 l__.----- BISER PlEE: 
Diameter. 2 Inch 

k -- Type: PVC Pipe SCH. 40 10 Foo 
~ ~ Long Sections 
.... - PRIW.RX' SEA!.; -1--ft 

Type: Fine Washed Silica Sand 
~ I-

MAIEBI6L.o ~ v EILTEB 
Type: Coarse Washed Sllic:o Sand 

2J-25 

23-25 

10 tt 

4 in 

t 

/ . 

-=-
.----- .s.cB.Wt 

:§-: 1--- Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

- Slot dimensions: 0.02 Inch Slot ----
~ 

~ --- v- SEDIMOO TRAP; 

~v 
Diameter. 2 inches 

~ 
Type: PVC SCH ~ 

BOBitlG DIAMETER 
DAIMETER: 6 in 

INSTAUATION MElliOD: The boring was advanced to the required depth The piezometer screen 
and riser wen~ towered to the bottom of the hole. and tt1e sand pock NOB lremied into the 
Mle to about 1 foot obol/6 the top of the screen. About 2 feet of fine aand was treml&d on 
top, and oement/bi!ntonlte grout was tremled In to fill the rest of the hate. Tho nur wos cut 
off about 1 .5± feel obove tho ground ~urfoce, ond the oroteetive tOlling suspended over the 
riser Into the ground l;nt.il it set 

f'IOTES: lyolcol 2~ tool Pl&torneter ln&tollolion 
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tt 

ft 

39 ft 

l-r-
1___±_ 

BORING QlAMffiR 
DAIMETER: 6 in 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of RtSer. Varies (fl) (NAO 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

Diameter. 2 Inch 
Type: PVC Pipe SCH. 40 10 foot 

Long Sections 

PRIMAR'( SEAL: 
Type: flne Washed Silica Sand 

MATERIAl.: 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH 40 

INSTALl.ATlON METHOD: The boring was advanced to \he required depth. The piez-ometer screer~ 
and rlser were lowered to the bottom of the hole, and the ~nd pack wos trernied into the 
hole to gbout 1 foot above the top of the screen. otJ>out 2 fetJt of fine eond was tremoed on 
top, and cement/bentonite grout was tremied lr~ to fill the rest of the note. The riser wos c\lt 
off about 1.~ ieflt above tl'te ground surface and the protectNe casing suspended over the 
riser Into the ground until It set. 

NOTt:S: Typical 60 foot Piezometer lnstollotion 
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fl 

100 fl 

79 ft 

I.­
_L5_:_ 

BORING DIAMETEf3 
OAIMETER: 6 in 

SURfACE PROIECI!ON· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Diameter. 2 Inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.; 
Type: Fine Washed Silica Sand 

MATERIA!..: 
Type: Coarse Washed Silica Sol'l,d 

~ 
Diameter: 2 Inches 

Type: PVC Pipe SCH. 40 
Slo~ dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter. 2 Inches 

Type: PVC SCH 40 

INSTALLATION METHOD· The boring was advanced to the required depth. The pie1:ometer screen 
ond riser were la,.ered to the bottom of the hole, and the sand pock was tremied into the 
hole to about 1 foot obov.s the lop of the screen 1\bout 2 feet of fine lland was tremled on 
top, and cement/bentonite orout was tremicd in to fli t the reat of the hole. The riser was cut 
off about 1.5± feet obov" the ground 5urfaee, ond lhl!' protective coainQ suspended over the 
riser lnto the ground until ot set. 

NOTES: Typical 1 00 fool Piezometer Installation 
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23-25 

12-14 

1-r­
l_±_ 

BORING DIAMETER 
OAIMETER: 6 in 

Hole No. CP05-EMRS-1W-0225 

SURFACE PRQIECJJON: 
Type: Steel Tube 

Top of Roser. Varies (ft) (NAD 1963-1999) 
Gro1.1nd Surface Not Meosured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 Inch 

Type: PVC Pipe SCH. ~ 10 foot 
Long Sections 

PRIMARY SEAL.: 
Type: F1ne Washed Silica Sand 

MATERIAL: 
Type; Coarse Washed Silica Sand 

SEDIMENT IRAf· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was odi/Qnced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole. and the aand pock was tromie<l into the 
hole to about t foot above the top of the screen About 2 feet of flne send was lnlmied on 
top. ond cemcnt/bentonlte grout wos tremicd in to fill the rest of tho hole. The riser vtaa cut 
off about 1 .5:!: feet above the ground surface, end the prcll!eti11e eating suspended over the 
riser into the ground untO it !lel 

NOTES Typical 2!1 foot Piezometer Installation 
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APPENDIX 2 
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APPENDIX 2 
SUPPLEMENTAL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 255-260 
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It 

60 ft 

39 ft 

I a­

li:_ 

BORING DIAMETER 
DAIMET!R: 6 in 

CP05-EAARS-TW-0226 

SURFACE PROTBCDON: 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAD 
Ground Surface Not Measu~d 

SURFACE SEAL: 

1963-1999) 

Type: Cement/Bentonite Grout 

Diameter. 2 inch 
Type: PVC Pipe SCH. 40 10 Foot 

Lang Sections 

PRIMARY SEAL: 
Type: fine Woshed Silica Sand 

FILTER MATERIAL: 
Type: Coal'!le Washed Silica Sand 

SEDIMENT IBAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Oiometer: 2 Inches 
Type: PVC SCH. 40 

INSTAl.J.ATION METHOD: The boring wos odvonced to the required depth. The piezometer screen 
and riser were lowered to ttlv bottom of the hole, and the sand pock was tremied Into the 
hole to about 1 fool above the top of the screen. About 2 feet of fine sond was tremled on 
top, and cement/bentonite groyt was tremied In to fill the re$! ot the hole. The riser was cut 
off aboul 1 5:f: feet above the ground 'urface, and thf' protective casing 'IUSpended over the 
riser into the qround until It set 

NOTES: Typical 60 loot Piezoml!ler Installation 
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It 

100 ft 

79 ft 

I.­
~ 

BORING Q!AMEJIR 
DAIMEn:R: & In 

Hole No. CPOS-EMRS-TW-0227 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser: Varies (tt) (NAD 198J-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.; 
Type: Fine Washed Silica Sond 

MATERIAL; 
Type: Coarse Washed Silica Sand 

2 inehes 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 i nches 
Type: PVC SCH 40 

INSTALLATION MErnOD: The boring was advanced to the roquired depth. The piezometar ecreen 
and riser we~ lowered to the bottom of the hole, and the eand pock was tremied Into the 
note to oboul 1 foot above the top of the screen About 2 teet of fine sand was tremled on 
top, and aemem/bentoniie grout was lremied in to fill lhe rest of the hole. The r1ser woa wt 
oft about 1 .5::c feet above the ground surface, and the protective casing suspended over the 
riser into the ground until II set. 

NOTES: 'Typleol 100 foot Piezometer lnstallotlo, 
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Hole No CP05-EMRS-TW-0228 
PIEZOMETER LOG 1 Division: rnstolloUon: 

1. Project f:M Reservoir A-I 8 . D<rlum of Elevation Shown: NAD83 

2. Loc:ation N n4D70, E 759280 9. Manufacture's Designation for Drill; Diedrich D-50 

3. Drilling Agency: Nodarse & Asscx:iates, Inc. 

4. Hole No. CP05-EMRS-1W-0228 

5. Nome of Driller. Nodorse & Associates, Inc. 

S. Depth of Piezometer: 25 ft 
7. Size ond type of bit: s• bit, Rotary Method 

t 

I 0. Elevation Groundwater: 

11. Date Hole: _ Start~~ 
-'l-10-0:> 

C~mpleted 
."1-10-05 

12. Elevation Top of Riser: 9.52 

13. Inspector. Norm Holst 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (tt) (NAO 
Ground Surface Not Measured 

1983-1999) 

1.5! ~ r---, 
~ ~~ r~------------------------

1_~~ - l.----~ _,...--
5

RUIS

8

EERACPEIPS£ALE· : 

GROUND SUF F'ACE 

23-25 

12-14 

V -·--- -·-~ype: Cement/Bentonite Grout 

k 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foo 

~ _ PRIMARY SEAL: Long Sections 

t . -~ Type: Fine Washed Silica Sand 
1-- ~ 

~ v FlLI£R MATERIAL: 
I '- Type: Coarse Washed Silica Sono 

/ 23-25 

. 

--
10 ft t;;.; 

~ ---
.,.....,...__._.. F-=v~ 

-1-----·y-in __ -f-_......:::: 
t 

BORIN(i DIAMETER 
DAIMETER: 6 in 

SEDIMENT TRAP· 
Diameter: 2 i nches 

Type: PVC SCH 40 

INSTAllATION METHOD: The bonng wos advanced to the required depth. The piezometer screen 
ond nuer were lowered to the bottom of the hole, and the sand pock woe 1remied into the 
hole to about 1 foot above the top of the scneen. About 2 feel of flne eond wos treml'9d on 
top, and cement/bentonite grout was tremiod in to fill the test o1 tho l'lole. The rfser ~os cut 
off obout 1.5± feet obove the ground surface, and the protective casing suspended over tho 
riser into tP'!e ground until it set 

NOTES: Typical 25 foot Piezometllt lnstollotion 
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60 ft 

39 tt 

1.-­
_L±_ 

BORING DIAMETER 
DAIMElER· 6 in 

CPOS-EAARS-TW-0229 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAL; 
Type: fine Washed Silica Sand 

FILTER MATERIAL 
Type: Coarse Washed Slnca Sono 

Diameter: 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT JfW>· 
Diameter: 2 inches 

Type: PVC SCH ~0 

INSTAUAnON METHOD: The boring wos advanced to the required depth. Th& pielometer screen 
and riser were lowered to the bottom of the hole, and the sand pock was tremied into the 
hole to about I ioot above, the top of the screen About 2 feet ot fine 11ond was tremied on 
top, and cement/bentonite grout was tremled in \o fill the rest of the hol01. The riser was cut 
off about 1.5:1: feet above the ground aurfoce, and the protective casing suspended over the 
riser tnto the qrot.md until 1t eet 

NOTES: Typocol 60 foot Piezometer Installation 
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It 

100 ft 

79 ft ,,_ 
~ 

BORING DIAMETER 
DAIMETER: 6 In 

Hole No. TW-0230 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Vories (ft) (NAD 1963-199g) 
Ground Surfoce Not Meosured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

BISER PIPE: 
Diameter: 2 Inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAl; 
Type: Fine Washed Sl!ica Sand 

fJLTEB MATERIAL: 
Type: Coorse Washed Silica Sand 

Diometer: 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP· 
Diameter: 2 inches 

Type: PVC SCH 40 

INSTAUAnON METHOD: The banng wos odvonced to the required depth. The piezometer screen 
ond ti~er were lowered to lhe bottom of th& hole. and the sond pock was tramied into the 
hole t.o about 1 foot ob011e the top of the screen About 2 feet of fiM sand was tremled on 
top, and cement/bentonite grout woa tremied m to fill the res-t of the hole. The riser was cul 
off oboul 1.5± feet above the Qround surface, and th• pratllctllle casing !t..U!pended over the 
riser Into tneo ground until it set 

NOTES: Typical 100 root Piezometer lnlltollotlon 
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Hole No CP05-EMRS-TW-0231 
PlEZOMETER LOG I Oh/19100! lnstollotioo· 

1 Project EM Reservoir A-1 13. Datum of Elevation Shown: NA083 
2. Location N 774415, E 761772 9. Manufacture's Designation for Drill: Diedrich D-50 
3. Drilling Agency: Nodorse & Associates, Inc. 10. Elevation Groundwater: 

4. Hole No. CP05-EMRS-1W-0231 11. Dote Hole: sta~0~ Co~}eted 
5. Nome of Drlller: Nadorse & Associates. Inc. 3 21- 5 3- 1 05 

12. Elevation Top of Riser. 9.23 
6. Depth of Piezometer. 25 ft. 
7. Size ond type of bit: 6 • bit, Rotary Method 13. Inspector. Norm Holst 

~ S!JBEACE fBOTEcnQ~; 
1-

T 
Type: Steel Tube 

Top of R1ser: Varies (ft) (NAD 1983-199 
1.5± ft Ground Surface Not Measured 

GROUND SURFACE •.--; r--. 
~ 

I 
v SUBEe.~E Sf&.: 

Type: Cement/Bentonite Grout 

12-14 ~ BISER PIPE· 

- Diameter: 2 inch 
Type: PVC Pipe SCH. 40 10 F'oo 

Long Sections 

t - - PBIMARY Sf&.: k .....-
Type: Fine Washed Silica Sand 

23-25 

23-25 

10 ft. 

4 In 

t 

1- f.-
b_ v E!IJIB MAIEB~ ('C Type; Coarse Washed Silica Sand 

"' 

I::-= 

~~ 
:~ 1--- Diameter; 2 inches 

Type: PVC Pipe SCH. 40 - Slot dimensions: 0 .02 Inch Slot ----
~ 

~ ----
~ SElliME:tfi IBAf· 

=v 
Diameter. 2 inches 

....:::_ Type: PVC SCH. 40 

BQBING DIAMETER 
DAIMETER· 6 in 

INSTAUATION METHOD· The bonng wos advanced to the requtreci depth. The piezometer screen 
and ri&er were lowered to the bottom of the hole. and the sand pock WoJS tremied Tnto the 
hole to about 1 foot above the top of the screen, About 2 feet of fine sand was trem!ed on 
top. ornl cement/bentonite grout wa~ tr~mied in to fill tile; rest of the 11o1e. The ri~er wos out 
off oboul 1.5:t feet above the qroond surface. and 11111 protective coelnCj ~UIJpended over the 
ri~ter Into the ground until It set. 

NOTES: Typical 25 loot Pietometer lnstollotion 

9) 
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fl 

60 ft 

39 ft 

1.---­
_Li:_ 

BORING DIAMETER 
OAIMETtR: 6 fn 

SURfACE PROIEC]ON: 
Txpe: Steel Tube 

Top of Roser: Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

Diameter: 2 inch 
Type: PVC Pipe SCH. 40 10 Foot 

Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sand 

F!LJtR MATERIAl; 
Type: Coarse Woshed Silica Sand 

SEDIMENT TBAP· 

2 inches 
PVC Pipe SCH. •o 
0.02 Inch Slot 

Diameter: 2 Inches 
Type: PVC SOt 40 

INSTALI.ATION METHOD: The baring was odV<lnced to the required depth The pinometer soreen 
and riaer were lowered to the bottom of the hole. and the s11nd pack •as tremled inlo tho 
hale to about 1 foot above the top of the scneen. About 2 feet of fine sand was tremied on 
top. and cement/bentonite grout was tremled in to fill the rest of the hole. The riser wos cui 
off about 1 5± feet above the groun!S surfoee. and the protective c!ming ~uspended over the 
riser Into the ground untJI tt 9et.. 

NOTES; Typical 60 foot Piezometon tnstollatoon 
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100 ft 

79 ft 

1-r­
IT_ 

BORING QIAMETEB 
DAIMETER: 6 in 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Roser: Varies (ft) (NAO 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Diameter. 2 Inch 

Type: fiVC Pipe SCH. 40 10 foot 
Long Sections 

PRJ!MR'f SEAl,: 
Type: fine Washed Sillco Sand 

MATERIAl,: 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 onches 
Type: PVC SCH. 40 

INSTALlATION METHOD: lhe boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom or the hole, and the sand pock was lremied into U,e 
hole to about 1 foot above the top of the screen. About 2 feet of floe sand was tremted on 
top. and cement/bentonite grout was lremied In lo fill the rest of the hole, The nnr wos <:ut 
off about 1 5 teet gbgyo the ground syrfgce god the orateot.iye cgsinq wsaendod oyer the 
riser into the ground until ll sel 

NOTES: Typical I 00 foal Piezometer lnstollot•on 
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PIEZOMETER LOG IViSIOI1: 

1. Project EM Reservoir A-1 

2. Location N 77-4:)15, E 761772 

3. Drillln Aqency: Nodon~e &t Aasoeiotes, Inc. 

4. Hole No. CPOS-EAARS-TW-0234 

5. Nome of Driller: Nodarse &t Associates, Inc. 

8. Depth of Piezometer: 25 ft. 

7. Size and type of bit: s• bit, Rotary Method 

GROUND SURFACE 

23-25 

12-14 

1.----­
_Li:_ 

10 ft 

Hole No, CP05-EAARS-TW-Q234 

9. Manufacture's Designation for Drill: Diedrich D-50 

10. Elevotio11 Groundwater. 

11 . Dote Hole; started Completed 
3-17-05 3-1 -05 

12. Elevation Top of Riser: 1 D.09 

13. Inspector. Norm Holst 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bel'ltonite Grout 

RISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
lDng Sections 

PRIMARY SEA!.: 
Type: Fine Washed Silica Sond 

fiLTER MATERIAL: 
Type: Coarse Washed Silica Sand 

~ 
Diameter: 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDiMENT TRAP· 
Diameter. 2 inches 

Type: PVC SCH. +0 

BORING DIAMETER 
DAIMETER: 6 in 

INSTAUATION METHOD: The boring WQS adVanced to the required depth. The piezometer screen 
ond riser v.ere lowered to the bottom of the hole, and th11 sand pock wos tremied into the 
hole to about I foot above the top of the screen About 2 feet of fine sond WQS tremied on 
top, ond cement/bentonite grout wos tremied ln to fill the rest of tho hole, The riser wos cut 
off about 1 .5± feet above the ground !iUrfoce, ond the protective casing ~uspended over the 
rl11er into thl! grou,d until II set 

NOTES: Typical 25 foot Pluometer lnstoflgtfo, 
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(i 

60 ft 

39 ft 

1.-­
_L_i:_ 

BORING DIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW-0235 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser; Vories (ft) (NAD 1983-1999) 
Ground Surfooe Not Meosured 

SURFACE SEAL· 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type; PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SfAL: 
Type: Fine Washed Silica Sand 

FILTER MATERIAL 
Type: Coarse Washed Sllico Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 Inches 

Type: PVC SCH. 40 

INSTALlATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom or the hole, ond the sand pock was tntmied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of line sand wos tremted on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser wa& cut 
off about 1.5± feet above the ground aurfoce, end tne protective casing suspended o•er the 
riser into the ground until 1t 911l. 

NOTES: Typical 60 foot Plezom~ter lnstoll<rtiorl 
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fl 

100 ft 

79 ft 

1.-­
_l±_ 

BORING DIAMETER 
OAIMETER: 6 ln 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Vories (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL· 
Type: Cement/Bentonite Grout 

PIPE: 
Oiameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sond 

MATERIAL: 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTAUATION METHOO: The boring was ad~anced to the required depth. Tha piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock woe tremied Into the 
hole to about 1 foot abo~e the top of the screen AJ:xlut 2 feet of fine sand was tremied on 
top. and c-em111nt/bcntonile grout w~ tremTed In to fill the resl of lhe hole. The riser wos cut 
off about 1 .5± feet obove the ground surface, and the protective casing suspended over the 
riser into the ground until II set 

NOTES· Typical J 00 foot Piezomete' lnstollotlon 
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23-25 

12-14 

I.­
~ 

BORING DIAMETER 
DAIMETEB: 6 in 

Hole No. CP05-fMRS-1'W-0237 

SURFACE PROJECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAO 1983-1999) 
Ground Surfoce Not Measured 

SURfACE SEAL· 
Type: Cement/BeotonTte Grout 

Dlometer: 2 inch 
Type: PVC Pipe SCI1. 40 10 foot 

Long Sections 

PRIMARY SEAL: 
Type; f1ne Washed Silica Sond 

MAJEB!AL; 
Type: Coorse Washed Silica Sand 

SEDIMENI TRAP: 

2 inches 
PVC Pipe SCH. 40 
0 .02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. -40 

INSTALlATION METHOD: The boring was odvanced to the required depth. The piezometer screen 
and riser were lowereo to the bottom of the hole. and the sand pock was tremiad into the 
hole to about I foot above the top of the !fcreen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite 9rout woe tremied in to fill the re!ft of tho holo. The ri~Ser was cut 
off about 1 .5± feet above the 9rouno surface, and the protective coslng susponded over the 
riser Into the ground until It set. 

NOTES: Typical 25 foot Piezometer Installation 
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II 

60 ft 

39 ft 

1,_ 
_Li:_ 

BORING PIAMEIER 
DAIMETER: 6 in 

CP05-EAARS-TW-02J8 

SURFACE PRQJECDON· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Meosured 

SURfACE SEAL: 
Type: Cement/ Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 1 0 fool 
Long Section& 

PRIMARY SfA!.: 
Type: Fine Washed Silica Sand 

FlLJtR MATERIAl; 
Type: Coarse Washed Sillco Sand 

SEDIMENT TRAP' 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type; PVC SCH 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The piezometer sorean 
and rieer were towered to the bottom of the hole. and the sand pock woe tremted into the 
hole to obout 1 foot dbolle tha top of lhe screen. About 2 feet of fine !t!nd wos tremied on 
top, on<l cemont/b.,ntonite grout wos tremied !n to fill the rest of the hole. The nser «os cut 
off about 1.5± feet abov~ the ground surface, nnd the protective cosong 5uspended over the 
rlser Into the ground until it set. 

NOTES· Typical 60 foot Piezometer lnstollot1on 
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Hole No. CP~-EMRS-TW-0239 
PfEZOMITER LOG I D!vnlion lnslollotlon 

1 Project EM Reaervolr A- 1 8 . Datum of Elevation Shown: NAD83 

2. t.Dcotion N n4091, £ 76212.3 9. Monufoc:ture's De.siqnotiOn for Drill: D•ednch D-50 

3. Drilling ~ency: Nodorwe &: Associotn. Inc. 10. ElevoUon Groundwater: 

4 . Hole No. CPOS-EMRS-TW-0239 1 1 Dote Hole: 
3 
~~~ 

5. Nome of Driller: Nodanae &: Associates, Inc. 
12. Elevation Top of Riser: 8. 95 

6. Oe~th of Piezometer: 1 00 ft 
7. Size and type of bit: 8 • bit, 

GROU~ D SURFACE 

100 h 

100ft 

Rotary Method 13. Inspector: Norm Holst 

r-
SURFAC£ PBOTtCI!ON· 

Type: steel Tube 
Top of Rtser: Varies (ft) (NAD 1983-1 999) 

Ground Surface Not Measured 

~~· -------------------
L~ v SURFACE SfAI.. 10' Type; Cement/Bentonite Crout 

II --- RISER PIPE· 

-
r---- Diameter: 

Type: 
2 Inch 
PVC Pipe SCH, 40 10 roo 
l.£,11 Sections 

---- PRIMARY SEAL; 
- ,_- Type: Flne Washed Silica Sond ..__ 

Type Coors• Washed Silica Sond ~ V"LITB 
, 

MATERIAL; 

. 

-.-----1- "'""= 
I---~ 

_ 1 ~v-- Diameter 2 tnches 
: ~ ....- Type: PVC Pipe SCH 40 := Slot climenttons: 0.02 Inch Slot -= 20 ft ti.; 

~ = --
~ SEDIMENT TRAP 

_ ~ Diameter: 2 inches 
~1/ Type pVC SCH .0 4 in -1----....-,--1- -

BORING Q!AME!EB 
tW~ETER 6 in 

1~4STAU.AT10t.l IAEJHOO; n.o bo:'lng woe oCIYonceo to V•• requ~reo depth. The piezometer scr"n 
end rlur were lowerod to the bOttom of tile hole, ond the aond peck woa tremied triiO the 
holt to abOIIt 1 foot obQ\11! tho top of the acreeo. About 2 feet of fine sand wa5 tremled on 
top. and cement/bentonite Qrout woa tremiod in to fill tho rtl#t of the hole. The r\ser woa cut 
ott about t .5± feet obov• the ground 9u•foce. and the protective eosin; tu•pended over thll 
"'"' "'to the ground unUI (' 91!1 

!\'OT(S: Typic:cl 100 foot P,ezometer •netcllatiOn 
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2.3-25 

12-H 

1-r­
l_±_ 

BORING DiAMETER 
DAIMETER: 6 In 

CPOS-EAARS-TW-0240 

SURFACE PBOJECTlON: 
T;~pe: Steel Tube 

Top of Roser: Varies (ft) {NAO 1983-1999) 
Ground Surface Not Measured 

SEAL: 
Type: Cement/Bentoni~e Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
long Sections 

SEAl..; 
Type: fine Washed Silica Sand 

MATEBW,; 
Type: Coarse Washed Silico Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTALlATIOIIJ METHOD: The boring woe advanced to the required depth. The piezometer screen 
and nser were lowered to the bottom ot the "ole. and the sond pock wos lremled into the 
hole to obout 1 ioot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout wos t~m[ed in to fill the re-st of the hole. The ~er wos ~;ut 
off about 1 5% feet above the ground surtocet, and the protective casing suspended over the 
riser into the ground until it set. 

IIJOTES: Typical 25 foot Pi81ometer Installation 


 

App A Annex G-1 Geological Investigations North of Redline

252
 

CEPP Final PIR and EIS  
App A Annex G-1-252

July 2014



 

APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 241-254 
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tt 

ft 

39 ft 

1.-­
_Li:_ 

BORING QIAMETER 
OAIMETER: 6 In 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PBIMAR"!' SEAL: 
Type: Fine Washed Silica Sand 

MATERIAL; 
Type: Coarsa Washed Silica Sond 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0 .02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 1nches 

Type: PVC SCH 40 

INSTAUATION METliOO~ The boring was advanced to the rt~quired depth. The piezometer screen 
and riser were lowered to the bottom of the hole. and the sand peck was lremied into the 
hole to about 1 foot above the top or the screen. ~out 2 feet of fine eond woe trernied on 
top. and cement/bentonite grout wos tremied In to flU the rest of the hole. The riser wo" cut 
off about 1.5:t- feet above the ground ~urfoc:a end the protecUve casing suspended over the 
riser into th" ground until It sel 

NOTES: Typical 60 loot Piezometer ln&tallatial' 
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tt 

100 ft 

79 ft 

I.­
~ 

BORING DIAMETER 
OAIMETER: 6 in 

SURFACE PBOTtCDON· 
Type: Steer Tube 

Top of Biser. Varies (tt) (NAD 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Be.ntonlte Grout 

RISER PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAL; 
Type: Fine Washed Silica Sand 

MAJER !A!.: 
Type: Coarse Washed Slllco Sono 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTAL!.A110N METHOD: The boring was odvonced to the required depth. Th• piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pack was tremled into the 
hole to about I foot above the top of the screen. About 2 feet of fine sand woe \remied on 
top, and cemenVbentonite grout .,o~ tremied In to fill ttle rest ot the hole. The riser wos cut 
off about 1.5% feel above the ground surface. one! the protectiVe casing euspended over the 
riser rnto the 9round until It set 

NOTES: Typ1ecl 100 foot Plszolt\l!lt~r lnetollotlon 


 

App A Annex G-1 Geological Investigations North of Redline

255
 

CEPP Final PIR and EIS  
App A Annex G-1-255

July 2014



 

25 

23-25 

12-H 

1.---­
j_i:_ 

BORING Q!AMETER 
OAII.IETER: 6 in 

Hole No. 

SURFACE PROTECJJON· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cernent/Bentonite Grout 

RISER PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sand 

MATERIA!.; 
Type: Coarse Washed Sifico Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP· 
biometer: 2 inches 

Type: PVC SCH. 40 

INSTALLATION METliOD The boring wos adi/Qn""d to the required depth, The piezometer screen 
and riser were lowered to the bottom of the hole. and the sand pock wos lremled Into the 
hole to about 1 foot above the top of the scre11n About 2 feet or fine sand wos tremied on 
top. and cement/bentonite groul was tremied in to flfl tile ~ or the nole. The r.ser was cut 
oH about 1.5:1: feet above the ground surloe«, ond the protective ::aslng sUllpended over tho 
t1S11r ioto the ground until It sol 

NOTES; Typiool 25 foot Piezometer rnetallotron 
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n 

60 tt 

39 ft 

1,_ 
~ 

BORING DIAMETER 
OAIIAETER; 6 in 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAD I 963-1999) 
Ground Surface Not Meosured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

BISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 1 0 Foot 
Long Sections 

PRIMARY SEAJ.: 
Type: Fine Washed SUlca Sand 

MAI£R!Al; 
Type: Coarse Washed Silica Santi 

Diameter: 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEQIMENI TRAP· 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring "'as advanced to the rllqulred depth The piezometer screen 
ond riser were lowered to the bottom of the hole. and the sand pock was tremied Into the 
hole to about 1 foot above the top of the sereen. About 2 feel of fine sand was tremied on 
top, ond ~;~ment/bentonite grout was lr<~mied in to fill tho rut of the hole. The rissr w~ <::ut 
off about 1.5::t feet above the ground surface, and the protoct;ve coainQ "uapended ovar the 
rls.er lttto t11e ground until il !lel 

NOTES Typn;ol 60 foot Piezometar lnstoll'ltlon 


 

App A Annex G-1 Geological Investigations North of Redline

257
 

CEPP Final PIR and EIS  
App A Annex G-1-257

July 2014



 

ft 

100 ft 

79 rt 

1.-­
li:_ 

BORING PIAMOEB 
DAJMETER: 6 in 

CP05-EAARS-TW-0245 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of Riser. Vories (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL" 
Type: Cement/Bentonite Grout 

PIPE; 
Diameter: 2 inch 

Type: PVC Plpe SCH. 40 10 Foot 
long Sections 

PRIMARY SEALi 
Type: Fine Washed Silica Send 

MATERIAl.: 
Type: Coarse Washed Silica Sond 

SEQIMENI JRAP; 

2 inches 
F'VC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 Inches 
Type: PVC SCH 40 

INST.o\l.l.ATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom or the hole, and the sand pack was tremied into the 
hole to about I foot above the top of the screen. About 2 feel of fine sand wos trernied on 
top, and tement/bentonlho grout ..Yes tremied tn to flU the rest of the hole. The riser was cut 
off about 1.5:1: feet above th~ ground surface, end the protective casing suspended over the 
riser into tile ground urrtll It set 

NOTES Typical I 00 toot Piezonteter tnstoJiotion 
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2-J-25 

12-14 

1.­
_Li:_ 

BORING Q!AMETER 
DAI~ETEB: 6 In 

CP05-EAARS-TW-0246 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (tt) (NAO 1983-1999) 
Ground Surface Not ~eosured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 1 0 foot 
Long Sections 

PBJMARY SfA!.; 
Type: Fine Washed Silica Sand 

MAIER !AI..: 
Type: Coor.se Washed Silica Sand 

Diameter. 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TBAP· 
Diameter: 2 inches 

Type: PVC SCH ~ 

INSTALLATION METHOD: The boring was advanced to lht1 required depth. The piezometer screen 
and riser were lowered to the bottom ot the ~ole. and the sand pack was tremied tnto the 
hole to abol.lt 1 foot above the top of the scn~en. About 2 feet of fine sand woa tremied on 
top. ar~d cemenl/bentanM gro~o~t was tremled in to 1111 the reat of the hole. The riser was cut 
oH about 1 .5± feet above the ground surface, and the protective casing suspended over the 
riser into the ground until it set 

NOTES: Typical 25 foot Piezometer Installation 
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PIEZOMITER LOG 1 Oivosoon: 

1. Project rM Reservolr A-1 

2. Loc.otion N 773643, E 761786 

3. Drilling Agency: Nodorse & Associates, Inc. 

4. Hole No. CP05-EMRS-TW-0247 

5. Nome of Driller. Nodorse & A:s!lociotes. Inc. 

l-lole No, CPOS-EMRs-TW-02-4-7 
Installation· 

8. Datum of Elevation Shown; NAD83 

9. Manufacture's Designation for Drill· Diedrich D-5() 

10. Elevation Groundwater. 

1 1. Dote Hole: _ Started 
j-25-05 

Completed 
3-25-05 

6. Depth of Piez.ometer. 60 tt 
12.. Elevation Top of Riser: 9.02 

7. Size and type of bit: 6 • bit. Rotary Method 1 J. Inspector. Norm Holst 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of Roser. Varies (ft) (NAD 
Ground Surface Not Measured 

1983-1999) 

GROUND SUF FACE ~-~~----------------­~ 

60 ft 

V SURfACE SEAL: 
~ Type: Cement/Bentonite Grout 

k 
39 

n l----" RISER o7o"!~ter. 2 tnch 
~'" _.. Type: pVC Pipe SCH. 40 10 F"oo 

ft 
~r-"// ~-.__ Long Sections 

, - PRIMARY SEA!.: 
Type: F1ne Washed Silica Sand 

~ v fiLTER MATERIAl.: 
I .._ Type: Coarse Washed Silico Sand 

60 ft / 

.,.----1- b= 

I ----~ _ , _.. ~ Diameter. 2 Inches 
E ~ ..- Type: PVC Pipe SCH. 40 
::; Slot dimensions: 0.02 Inch Slot 

20 ft ~ 

~ ----
~ SEDIMEI(r JBAP· 

_ ~ Diameter: 2 inches 
~V Type: PVC SCH •o 4 in ...1----,----+- '--

BORING DIAMETER 
OAIMETER: 6 In 

INSTALLATION METHOD: The !loring was advanced to the required depth. The piezometer screen 
and riser were lowered to lhe bottom of tho hole, ond the sond peck wos tremisd into the 
hole to about 1 foot above the top of the ~creen. About 2 feet of fine sand was tremied on 
top, and cemont/bontonlta grout wos tremied in to fill the rest of the hole. The riser W03 curt 
off ooout 1.5± feet obovo the gnound 'urfoce, ond the protective coslng tu11pended over the 
r[aer into tne gnound untl! it set 

NOT£S. Typical 60 foot Piezometer lnstaUotlon 
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ft 

100 ft 

79 ft 

1-r­
_Li:_ 

BORING DIAMETER 
OAIMETER: 6 1n 

Hole No, CPOS-EMRS-TW-0243 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser. Vories (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
long Sections 

Rne Washed Sillco Send 

MATER!AI.· 
Type: Coorse Woshed Sillco Sand 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 Inches 
Type: PVC SCH 40 

INSTAllATION METHOD: The boring was advanced to the required depth. The piezometer screen 
end riiSIIr were lowered to the bottom of the hole, end the sand pock was tremied into the 
hole to about I foot above the top of the screen. About 2 feet of fine tlelnd wo& tremled on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser we~ cu1 
off about 1.5:1:: feet ot~ove the ground surface, ond the protective cosing suspended over th~ 
riser Into the ground until It 9el 

NOTES: T_ypicol '100 fool Piezometer lnstollcrt•on 
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23-25 

12- 14 

I.­
~ 

BORING DIAMETER 
DAIMETER; 6 in 

CPOS-EAARS-fW-0249 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAl: 
Type: Cement/Bentoni1e Grout 

RISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAl· 
Type; fine Washed Silfco Sand 

fiLTER MATERIA!.· 
Type: Coarse Washed Silico Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimension&: 0.02 Inch Slot 

SEDIMENT TRAP: 
Dlomeler:. 2 Inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the requored depth. The piezometer screen 
and riser ~ere lowered to the bottom of the hole, and the sand pock was tremled Into the 
hole to about 1 fool above the top of tha acreen. About 2 feet of fine sand was tremied on 
top, ond cement/bentonite' grout "'os tremied In to flU the rest or the hole. The riur wos cut 
off about 1.5± feet above the ground surface, ond the protectivt< easing suspended over the 
riser fnto the ground until It set. 

NOTES: Typical 2e. foot Plezomeleo lnstoltotion 
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It 

60 ft 

39 ft 

la­
l_±_ 

BORING Q!AMETER 
DAIMETER: 6 in 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of R1ser: Varies (ft) {NAD 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAU 
Type: Cement/Bentonite Grout 

BISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAl.; 
Type: fine Washed Silica Sand 

FllTER MATERIAl.; 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 Inches 
Type: PVC SCH. 40 

INSTALLATION MEniOO: The boring was advanced to the required depth. The piezometer screen 
and riser Nere lowered to the bottom of the hole. and the sand pock wos tremled into the 
hole to oboul I foot above the top of th11 screen. About 2 fe!!l or fine eand was tremied on 
top, and ceme11t/bentonfte grout wo~ tremied in to fill the rest of the hole. The riser was cut 
off about 1.5:!: feet above the ground ~urfoee, and the protectlv& co~ing su~pended over the 
riser Into the ground until it set 

"'OTES. rypical 60 loot Piezamel•r Installation 
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ft 

100 ft 

79 fl 

1,­
li:_ 

BORING DIAMETER 
OAlMETER: 6 in 

Hole No, CPOS-EAARS-lW-0251 

SURFACE PROTECTION: 
Trpe: Steel Tube 

Top of Btser: Varies (ft) (NAO 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Oiometer. 2 Inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL· 
Type; Fine Washed Silica Sand 

MATERIAL· 
Type; Coarse Washed Silica Sond 

.scBWt 
Diameter. 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEPIMENI TRAP: 
Olometer. 2 Inches 

Type: PVC SCH. 40 

1NSTAUAT10N ME:T1-400. The boring was cd110nced to the required depth The piezometer screen 
and riser were lowered to the bottom of the hole. and the sond pock wos tremled Into the 
hole to about 1 foot obove the top of the screen. About 2 feet of fine sond wos tremied on 
top, and cement/bentonite grout wos tremied in to fill lhe rest of the hole. !he riser was c;ut 
off about 1.5±. teet above the ground 'urfooe. ond the protective casing sutpended over the 
riser Into thl! ground until it set 

NOTES: Typtcol tOO loot Piezometer tnatollotlon 
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23-25 

12-14 

I.­
~ 

BORING DIAMETER 
DAJMETER: 6 in 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser. Varies (tt) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

Diameter. 2 inch 
Type: PVC Pipe SCH. 40 10 foot 

Long Sections 

PRIMARY SEAL; 
Type: Fine Washed Silica Sand 

MATtR!AI.. 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP· 

2 Inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Oiometer. 2 inches 
Type: PVC SCH. 40 

INSTALl.AilON METHOD: The boring was advanced to the required depth The piezometer screen 
and riser were loV~ered to tne bottom ot the hole, ond 1.1'18 sand poe~ wos l rernied Into the 
hole to obou1 1 root above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grour was tremied in to fill tile r'O$t of the hole. The riser woe cut 
off about 1 .5± feet above the ground surface. ond the protective coeing 'u5peoded over tho 
riser Into the ground until It set 

NOTES· Typical 25 foot Pl11tometer lnstollotlon 
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rt 

39 ft 

1,_ 
~ 

BORING DIAMETER 
DAIMETER: 6 In 

Hole No. CPOS-EMRS-TW-0253 

SURFACE PROTECDON: 
Type; Steel Tube 

Top of RJser; Varies (ft) (NAD 1983-1999) 
Grour'!d Surface Not Measured 

SURFACE SEAL' 
Type; Cement/Bentonite Grout 

RISER PIPE; 
Diameter: 2 inch 

Type; P\IC Pipe SCH. 40 10 Foot 
Long Sectior'!s 

PRIMARY SEAL: 
Type: F1ne Washed Silica Sand 

MATERlAI..· 
Type: Coarse Washed Silica Sono 

SEDIMENT TRAP· 

2 Inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 Inches 
Type; P\IC SCH. 40 

INSTAUATION METHOD: The boring was od110nced to the req1.1ired depth. The piezometer screen 
ono rieet were lowered to the bottom of the hole, and tha •ond pock wo1 tremled into the 
ttole to about 1 foot obov• the top of the screen. About 2 feet of fine sand was tremied on 
lop, and cemel')i./bentonite qrout 1010s tremied in to fill the rest of the hole. The riser wos cut 
oH about 1.5± feet above the ground surfooe, and the protective casing suspended over l11e 
riser Into the ground until It tet 

NOTES: Typicol 60 foot Plezomeler tnstallotion 
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ft 

tt 

79 fl ,,_ 
_Ct_ 

BORING I>IAMETfB 
DAIM~: 6 in 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of Raser. Vories (ft) (NAO 1983-1999) 
Ground Surface Not Meosured 

SURfACE stA1..: 
Type: Cement/Bentonite Grout 

BISER PIPE· 
Dlameter. 2 inch 

Type: PVC Pipe SCH. 
Lang Sections 

40 10 foot 

PRIMARY SEAL; 
Type; F1ne Washed Silica Sand 

Type Coonte Washed Slllco Sol'ld 

SfD!MOO TRAP: 

2 ai"C.hes 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 lnchea 
Type: pvc SCH. 40 

INSTALLATION METHOD: The boring wo• odvonced to the requtred depth. Tha pl .. orneter scr .. n 
and riser were lo•ered to the bottom of tha hole. ana the t10t1d pock woa tr•mled into the 
11ole to ObOiit \ loot O'll<lv.> the top Ol tne SC,_.J, 1\boul 2 fee' f1f fl"e $01'1d woe U.mtecl 01' 
top, ona eement/bentonlte grout lrliS tnmied '" to fill t~ res1 of lJie nola. The riser was cut 
off about 1 5:1: teet Qbove thl\ grour•d surtcoe, alld tl'te protective e,o,ing suApend~ over lne 
riser l'lto tna groun<l until It sel 

NOTES: Typtcal 100 loc.t Panomet11r lnetallotion 
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SOIL CLASSIFICATION CHART 

COARSE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
lARGER THAN 
NO. 200 SIEVE 

SIZE 

FINE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
SMALLER THAN 
NO 200 SIEVE 

SIZE 

GRAVEL 
AND 

GRAVELLY 
SOILS 

CLEAN 
GRAVELS 

(LITTLE OR NO FINES) 

GRAVELS WITH 
MORE THAN 50% FlNES 

OF COARSE 
FRACTION 

RETAINED ON NO 
4 SIEVE (APPRECIABLE 

SAND 
AND 

SANDY 
SOILS 

AMOUNT OF FINES) 

CLEAN SANDS 

(LmtE OR NO FINES) 

SANDS WITH 
MORE THAN 50% FINES 

OF COARSE 
FRACTION 

PASSING ON NO 
4 SIEVE (APPRECIABLE 

SILTS 
AND 

CLAYS 

SILTS 
AND 

CLAYS 

AMOUNT OF FINES) 

LIQUID LIMIT 
LESS THAN 50 

LIQUID I I Mil 
GREATER THAN 50 

HIGHL f' QRGJ\tiiC SOILS 

SP 

SM 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

t#CITE DUAl SYMSOI.S AAE uSED TO INOICI\TE BCIRO[i>liNE SOIL CLASSifiCATIONS 

WELL-GRADED GRAVELS, GRAVEl -
SAND MIXTURES, LrmE OR NO 
FINES 

POORLY ·GRADED GRAVELS, 
GRAVEL- SAND MIXTURES, UTILE 
OR NO FINES 

SILTY GRAVELS, GRAVEL· SAND • 
SILT MIXTURES 

CLAYEY GRAVELS, GRAVEL- SAND­
CLAY MIXTURES 

WELL-GRADED SANDS. GRAVELLY 
SANDS, LITTlE OR NO FINES 

POORLY -GRADED SANDS, 
GRAVELLY SAND, LITILIE OR NO 
FINES 

SILTY SANDS. SAND- SILT 
MIXTURES 

CLAYEY SANDS, SAND · ClAY 
MIXTURES 

INORGANIC SILTS AND VERY FINE 
SANDS, ROCK FLOUR, SILTY OR 
CLAYEY FINE SANDS OR CLAYEY 
SILTS WITH SLIGHT PlASTlCITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVELLY 
CLAYS. SANDY CLAYS. SILTY 
CLAYS LEAN CLAYS 

ORGANIC SILTS AND ORGANIC 
SIL TV CLAYS OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS DR 
DIATOMACEOUS FINE SAND DR 
SILTY SOILS 

INORGANIC CLAYS OF HIGH 
PLASTICITY 

ORGANIC CLA I'S OF MEDIUM TO 
HIGH PLASTICrr,· ORGANIC Sll TS 

PEAT HUI,IUS. SWAMP SOilS WITH 
HIGH ORGANIC CONTENTS 
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Hola No CPOS EAARS.CB 0255 

DRILLING LOG D1111slon I I~&IRIIallon ~tal 

,~. 

1 Pro1ect EAA Reservolf A-1 10 SIZe and type of b1t 3" btl, Rotary Melltod 

't Loc:at•on N781906 1 £7583788-NAD liS] I I-Datum for ElevatiOn Shown AAyD__!ll88 

3 Df~t•JlO Aoencv Nodaru & Assooates, Inc 12 ManufactUtefs DesiQnahon 101 Drift Diedtldl 0-50 

• Hole No CP~EAARS.CS.\l255 13 Total Numl>er of Ovelburaen SamDio!s T •ll•n NIA 

5 Name Of Or~ler Tr.v• Wrtl!arm , 4 T Ohl1 Number or Core &.,,. 1 

6 D<IICtlOn ol Hole 15 ElevatiOn Ground Water Not measured 
J:;a Vettoal r-:J ln~flnecl 16 Dat8 HoM; Start~!<! Completed 

7 ThiCkness of Burden NIA 
613012005 61301200!> 

17 Efe\13tl0n TOP of Hole 8 7 (ftl 
8 Tllldtness ol cap rod<: NIA 18 Total Core R~vety for hole N/A 
9 Oeplh of hole: 100 II 19 Inspector- N. Holst and AM Noronna 

0 ~.fffi l~"' z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS ~~~ REMARKS 
(ft) (ft) ~ REC QO 

~ % .~ 
_j 

CD 

1--l!.l..-
PEAT 87 - 7 0 

r.c~ -
77 10 ·''· . 1 77 SPT AI toast pan of 50 

LIMESTONE ~n lo light b<own moslly !he ca~IC m~~ten~ - r-

fine graJood \NJC11 some Sllells thinly :::"!.~ 1$ shell -
bedded, hard WOfl9 11U9QY '22 1 HOcooog 

{ROD 

3 16%) 
2 

-
-!-

-

f5 
-'-

-
21 '-C 27 

"7:. SAND very pa~ OCO>m wet. med'ilm I JH dens<o -q~~~~ . fine to mecii<Jm '2 
gr;to!1ed, B"!!Uiar, c:aJaloc: t7aC4I Jlo~ 2 ......... -r 

::::::: 2 SPT 7 
-

~:<·> 11 

6 

::::::: --
.... -

.o 3 90 ~:····· ·0 3 

r 
Sl~ SAND-wt.ile-wet-lOOse. well 5 

•' graded, line to eoatse grained atogular, -

::~, 
calcmc: 3 SPT SM' Silty sand 4 

w1th o,.vel. -t-
3 

Mo~tu,.~•.;, -

y:.~l 
---... 

·.•:,, ~ ;::3:1 -r t:=:,, 

rr 
I =t •• 1 1-:: 1-- ... a 

·:· S»tv SANO 'II& ·~II& !Hol me•IHom 4 ·.· aense I -I-::! I J SPl !iM SollY ~nd 
., 

fill -"''l~!)r•vf.ll. ,;; 
f-- l 

1- ~-~ ~~- -----

10 

14 

'Pfi.o.JECT ___.. ~i10i:ENUMRM ----j 
~~A- C[>O~EAA~~!tS 
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Hole No CPOS EAARS-CB-0255 . 
DRILLING LOG (Cont Sheet/ 1 Elevatton TOf) ol Hole 8 7 Sf'!•20f 

~-· Project EAA Raservotr A- 1 jln$1.$llafion 

0 ~ffi 

l~"' 
z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS Q.ID REMARKS 

~ REC :::;:-:1 oo (ft) (ftl 
% ~~ al 

-
- >- 1 6 

-
-I-

-

- 1-1 8 
-9.8 18.5 -9.8 

SAND very paie brOW~h grey wet. 17 
dense, well graded, ftne to c;oarse - 1-
grained, angular, calc"IC, some silt, 5 SPT, SW-SM, Well 23 
!race ffne gravel graded sand woth slh -

10 and gravel; - 1-Moisture=19% 20 

-
- 1-

-
- 1-22 
-
- 1-

-14 8 
SAND as abo.., but medoum dense 9 

- 1-
6 SPT 13 24 

-
10 

- 1-

-
- 1-26 

-
·18.3 27 0 - 1-

-
- 1- 28 

·198 
Only one llmesoone cl!op <ecov,reo 5011" 
hard, grey, shelly - -

7 SPT Hard drolllng -from 27 to 30 lee!, 
spoon bounctng - ~ 30 

-

- 1-

-

=t 
- ~ .. ' 

L:..Y.'~ !to¥-·· .......... :! j PROJECT I HOLE NUMBER J , EAP. keservoor A· t CP()S..tAARS·CB-0~ 
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DRILLING LOG (Cont Sheet) I Elevation Top of Hole 8 7 

PrOject EAA Reservoor A·l I ln51311al101\ 

ElEV 
(RI 

DEPTH 
(Ill 

0 z 
Ul 
C) 

~ 

~~·.·.·. 

~ i j \ ~ j 

C\.ASStF ICA TlON OF MATERIALS 

SAND pale brownlsll grey wet. 
medoum deose. mostJy fine grained. 
subrounded quartz sand w~h some 
fine-coarse gramed caldlie sand and 
some fine gravel 

SAND· light brownish grey, wet, medium 
dense, mostly fine quanz sand. traces 
of calcitic sand. very gravelly sand 

Same as abOve e.xceot more coarse 
and large parude &12ft gravel 

Ulf!': 
CORE ~llf 
REC :::.::e 

% ~~~ 

8 

9 

tO 

il 

Hole No CPOS-EAARS-CB-0255 

-29 6 

-39«1 

REMARKS l ~ln oo 
~ 

7 
-,34 

SPT, Hard drilling ~ 
from 30.5\o 33.5 feet 9 Caloosahatcl1ee -!­
Formation 

SPT 

SPT 

Si>l 

-
-1-36 

-
--
-
-~38 

5 
-1-

7 
-

4 

-
--
-

40 

--42 

-
-, 

4 

---w---1-44 
-

6 
-1-

-
--46 

-
--
-
--48 

9 
-1-

12 -· 
6 

-1-so 

-t 

j 
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Hole No CPO>EAARS CB-0255 -
DRILLING LOG (Cant Sheet) 1 Elevauan Top of Hole 8 7 :-=.-,. .. 
Project EAA Reservoir A-1 I Installation 

0 

~~ ~ ~~ ELEV DEPTH ~ CU'ISSIFICATION OF MATERIALS CORE 
REMARKS 

~ REC ::<=< oo (II) (II) 
~ % ~:> ..J 

U>Z CD 

~;~; - 1-5 
-~:5 -

2 

~=-= ·=-o· -~ 

!':~!§ -44.8 

~:: : 2 Chips of stone recovered, hard, dark 2 
?-;···· grey -- . .o·.· 
~:~: 12 SPT, Soli caving In a; 3 

Slightly hard drflllng, ----;;-

~:~ Temporary cas•ng 

>:=:-: from 0 to 55 feet --
-a.·. -=-o· 
~=~o -,-

=::.:. -
56 

.O<· 
;;~: - 1-

~:~ -

.,;,:.; - 1-, 
=·o· -4g.a 

~=~8 Gravelly SAND light Drownlsh grey, 21 •... 
wei, aense fine quartt, calc•bc sand - -t:\.:·.·. .0·:· pantcles, more coarse 13 SPT 25 

{Q: -
19 

~:5 
- - . 

58 

60 
~: .. -.· .... ·. 
~:o: - -
~:=D -
~:" _o.;. - 1-
{~: -
~:~ 

P: :- ••• - 1-
-54.8 63 5 . ·.-.~.·. ·54.8 

~ 
Chip~ of limestone · hard. darll grey , 14 
shelly and shell fragments recovered - -

14 SPT,Sooon 30/0" 
bouncmg, Soli cavtng -

-56.3 650 rn. Temporary casing - -

jiiJii 

SAND greeniSh grey, wet, very dense from 55 to 70 feet 
a few big chips or Umeslol>fl. caic•tJc -
sand particles are larger end angular 

- ..... 

-

- 1-

66 

:::::: 
-5!1 a 2 :l::l 15 :SP1 jQ :::::: 

~~·~·· 
' ·- ~--

.,,.,.,; 
rt{;J(I•M 'tnl ~· ...... ~ I PROJECT ~LENUMBER ! 

EAA R""arvo•t A ~1 P_9?-~5-CB-U2.5!l _ _j 

68 

10 
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Hole No. CP05-EAARS.C6-025S 

DRJLUNG LOG (ConlSheet) I Etevauon Top or Hole· II 7 -$01 &-· 
F>rotecl EAA Reservoir A-1 llnstallalion 

0 Wffj 

~~~ z CORE i(m 
ElEV DEPTH w CL.ASSIFtCAnON OF MATERIALS REMARKS 
(ft) (II) (!) REC ~~ oo 

~ % <::I ~ 
(I)Z 10 

-!IL:> -6L5 

-
-r-

-
- r-72 
-
--

· 64.8 73,5 ... -64.8 
<r;>;"; GraveTty-sAND grey-:-wei;' dense fine 32 
··:~ ~:.:. 

angular quartz - -74 
16 SPT 25 

:~::; -
20 

~:~· -r-

~::D -~;:.:-
b.".' - 1-76 {$: 
~:l) -
>:-··· --... 
'(3.·. 

>o· -
!i:~8 
~:: ~:. - -76 

..::-:· -69.8 

{r:J: Same as above except a couple of 13 
limestone cll!Qs recovered -I-·r:; 20 

~=-.· 17 SPT -
·.<t:-: 21 

~=~: - r-6o 

~}~ 
-

6·:· - -
{(,J: -
~:5 - -62 >>··· ._;,;.: -
~;o: - r-
~::D -74.8 
~=···· SANO greenl5h grey wet. dense. 6·:· 8 
{~: clearly visible semorounded quartz - r-84 

traca phosphate 18 SPT 15 
~:5 -
~: . . 20 

~-=: - -
~:~· -

~1~ 
- -86 

·l<l· 
-

t.:;f:S - r-

-
~-~:-: 
~;:~· - r-&8 

- · t~;il 19 8 .. ... {WR~I'\l!'Yift.l 

~f:jA'J' ·~ _..,~~.,... IPI'tO.IECT I HOLE NUMBEFI ' 
~ ReservOil ~';;,!__ CP05·EAARS.CB·0255 
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Hole No CPOS..EAARS-CB-0255 
DRILLING LOG (ContSheet) I Ele~alwn Top of Hole 8 7 ~~ot 

1\"SnMh 

Pr~ EM Reser1011 A·1 !Installation 

01 ~ffi ~~~ EU::V OEPTli ffi ClASSIFICATION OF MA TEf!IALS I coRE 
! l~ REMARI<S 

" REC oo 
(ft) I h) 

~ "4 .~ 
...I 
ID 

-
a:·:-: GradesiTW!lltum dense 9 

·-:~ - 1-
~: ... 

19 SP1 
12 

-o.:-: -
:-o· 12 

!':~~ 
- 1-. ... -

?-:··-· 0'." - -

90 

{~: -
r.:-~ 
)::·.· - r-g -,:,:-: 
:·o· -( 

~~~~ .. · .. -r ~:--·. -848 
~-:-

SANDe greemsn g~ - · moOIUITI ~:~: 11 
e1ense. mostly quartt ~no. lll!mlllngular --, 

w~ 20 SPT 12 
-

::1:-: IS 

To: --

r~ 
-
-I-

:)i]: -
..::6 -I-c:··· . .. ·.·,. -: ::·=: ... ~-~- --, 

.....;!U_~~-:0, --------------- -698 
1 ~-:···. Gravelly SAND gteenl$hQ!ev wet 11 

\ ~:::;. med>um dense stoml angular auartt -I-· ... ·.·.· ~no 21 SPT 11 

I :-..;.: .. : -
-91 3 •ooo.i:·~- 9 

94 

96 

98 

100 

-End or Boring at 1 00' 

Nnl1S 
1 a. .. k<tv•~ ~., 

J 

~~~t~~tA51'M -
-0)~"1 

: t.::. '-"'-' _.,.,.~\o~Uf,1 
Qllt:D~f~1tr'IO 

1-•TQ;> ) 

J [ I 

I 
I 

• 

I 
j I 

-~J I 
I 

I I 
I 

-rl l:. - --- ... ' -

101 

10ot 

.._ .... ___ _ 
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Hole No CPOS..EAARS.CB 0256 
DRILLING LOG l DIIIISIOit ln&tallahon $nehlld 

l·GN~ol> 

1 ProJecl EAA Resef\IOtr A-1 1 o Slla and type or bit 3" bll, Rotary Method 

2 Locauon N7 81911 1 E761965 • NAD I 983 1 t Oaltlm for Etevallon Shown NAVO 1988 

3. Orolflng AgenGy Nodarse & As.soclates. roe. 12. Manufacturer's OesJgnallon lor Drill Oiednch 0·50 

4 Hole No: CPO~EAARS-CB-0256 13. Total Number of Overburden Samplas Taken N/A 

5. Name of Driller· Travos Wllloams 14 Total Number of Core Boxes 1 

6 Direction of Hole 15 ElevatJon Ground Water Not measured 
r;;;a Vertical D Inclined 16. Date Hole Started Completed 

7 Thockness of Burden NIA 
6/28/2005 612912005 

17 Elevation T!l!> of Hole' 8.5 (1\} 
8 Thrckness of cap rock· NJA 18 Total Core Recovery for hole: N/A 
9. Depth of hote· too 11 19 Inspector: P. Petrey ancl A.M. Noronha 

0 wffi 
~~~ z CORE ELEV. DEPTH w CLASS I FICA nON OF MATERIALS O:m REMARKS 

(It) (It) 
C) REC ~~ 

oo 
~ % ...J 

a:> 

>!..:!' Peat layer 85 2 
0 

80 0.5 -Hard LIMESTONE 
I 75 SPT 24 

1¥ 
75 50 

-
61 SPT 

(RQD HQconng, 2 
35%) UCS:2600psr -

-I-

I 
--
- -. 
-
-r-

30 55 ------------ 3.0 

4 

50 - 1-. 6 
3 SPT -

'5 
4 

-
4 SPT 6 - ,-, 

00 6 

Soft liMESTONE twet) 4 
- 1-

5 SPT 3 
-

-1.5 5 

3 
10 

-
6 SPT 4 

- -
·3 Q 

3 

6 - r-

I 
7 SPl 9 -

-45 II 

Medrum LIM8STONE wrth :.Mils 50 
-

s SP1 __!: 

·60 14 5 --f-- -60 [ 

L .t!:::: -5heii -LIMESTONE -;;,;grreiit9 - a r 
--~~-- -~ --- --- ~~- ~ ~?, n~<M,.,':.t ----.--• "jPROJECT HOLE NUMBER 

EAJ>. f<e'!!JIVOII A· 1 I CPilb-E.AAR&-Cb-02o'> 

12 

14 
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Hole No C POS EAARS-CB-0256 
DRILLING LOG (Cont Sheet) I Elevation Top or Hut~ a 5 

PrOJect fAA Rese.vorr A-1 l lnslallat.an 

0 z 
ELEV DEPTH w 
(It) (ftl :il 

-165 250 

-18.0 26.5 

-195 28.0 

..... 

(•'· 
[ .. 

t:::-=. i 

CLASSIFICATION OF MATERIALS 

Grey fine SAND Wrth slk I shell 

Grey fine SAND wllh cemented sand 
and sin 

Grey fine SAND with large shell 
fragments 

Grey coarse SAND W1lh c:emented 
sand, shell 

Gr&y fine SAND with fine shell 
fragments 

BrOWTI grey SAND wnll cemented sand 

Grey fine SAND, sill. shell 

-Grey fine SAN'o viTI!I-cemerite4 sand 
wrth shell fragmeniS 

- coiiif change-- - -- - --­

Grey 1 brown rrne SAND cemented 
sand 

Grey I brown SAND, cemented sand 
shell iragmf!nll 

shell$, cemented SAND 

~a me ;;nllll I ... ment SANO fragments 

~~,:"f'\FI-..,lrj:, _.........., .. =-u,, 

CORE ~m 
REC ~::< 

% ~~ 

1--+-9::......; -75 

REMARKS I ~~ oo 
...J 

"' 

" -
SPT; GP-GM, Poorly 8 
graded gravel Wtth ----:;-- r- 16 
silt+sand, _ 
Moisture=26% ~ to l'------is.;!iP5.!iTr=~----+--+,_ 

SPT 

-105 

12 SPT 

·12.0 

13 -13 0 SPT cemented sand 

1--+--1 -13 s 

4 

22 
-1-,8 

50 
-

33 
-

32 
-1-20 

28 

9 
-f-

9 

II 
-1-22 

SM, Silty sand with _!:!__ 
qravet Morsture=21% ~ 

14 ~----~S~P~T~~~~~--~~1-

·150 

15 

-16.5 

SPT, SM. Silty sand 
with gravel, 
Morsture=29% 

16 SPT 

-18.0 

17 SPT 

·19.5 

18 SPT 

·21 0 

31 

17 
-1-24 

21 
-

10 

5 
-

7 
---;--1-26 

34 
-l­

IS 
-

12 

4 -
50 

-f-

50 

28 

--30 
19 SPT h&~d tragmanl5 _ 

-22.5 

so 
-

20 SPl 
-~3? 

Z3 r 
'""""-' -~ 

!PROJECT J ~~LE NUMBER --=-j 
tAA HtoSo!l\'011 p,..!. -Lf.po:.-EMRS-CB ~ 
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ELEV 
(Ill 

ClASSIFICATION OF MATERIALS 

shell frngments to fine grey SAND wllh 
small shell ltagmens I cemented sands 

grey fine SAND • shell fragment and 
cemented sand 

Large rock (cemented SAND) wrt" shell 
I sand (grey, brown) 

grey I brown fine sand with small shells 

grey 1 brown solty fine sand wllll 
cemented sand 

same 

darl< brown shghtly CLAY, trace sand 

SAND gruen15h grey wet ''""to 
coars" aopula• caleellc sand W1th scuM 
nnn gr.Med round eo QUart:. trace s111 

REMARKS 

31 SPT 
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Hole No CPOS-EAARS-CB-0256 
DRILLING LOG (Cont. Sheet) I Elevation Top of Hoko 8 5 sr..t•al 

6~,. .. 

Protect EAA ReseNOtl A-1 I lnstallauoo 

0 ~ffi 

~~~ z CORE -' m ELEV DEPTH w CLASSIFICATION OF MATERIALS ~:ii REMARKS 
(ft) (II) 

(!) REC go 
~ % ~~ CD 

SAND· grey, wet dense. semlangular IS 52 

-
33 SPT. SW.SM, Well 18 

graded sand with - '-
18 -45.0 snt+gravel, -missed a sample Molsture=t9% 

- r-54 
3.d SPT -

-46-5 

13 -
35 SPT: SP-SM, Po011y 18 - r-ss -478 graded sand W1th sin; 13 Motslure=23% 

SAND: greenish grey, wet. dense, 1race '' 
gravel and sill 

36 SPT -zz--
-zr-

-49.5 
SAND· more fine gravel and b1g9er 22 58 
shells -

37 SPT 14 --
·51 0 11 

illiil 

very dense, carbonate sand partlcler., 10 
geRing btgger - f-so 

38 SPT, very hard dnlilng ~ 
from SO to 62.5 feet 

-52.5 
very dense 50 

-
39 SPT - 1-sz 

-54.0 

!Cl 
very dense, grey, wei. mostly caiCilic 8 

- -
40 SPT 21 

-
-55.5 32 

SAND grey. wet medoum dense. seml 18 64 
angular carbon ale sand -

41 SPT 16 
- ~ 

-570 11 

19 - r-66 
42 SP1. SW.SM· Well 18 

graded r.and wlth -
-585 s•~•gravel. 

16 

SAND grey, wet very dense mo~ MolSIUf~21% --;;-f-
quartz sand -

4) SPT nard drilling 42 
:::::: -f-68 

: ~=~:~ .eoo 44 j~ 

$em• angular quartz saM 
"' r 

~::::: 

~ .<·:·: 44 SP'T ·•·.·. I \) 
:~:: :: ~1.5 

+ 71.1 
~c..)f'lt'~ •• 

~ lltf. ... '"-"'--= . _ _,__,_ !PROJECT I HOLE NUMBEP J EAA Aesarvo" A-1 ceo!>-EAARS.CB-0256 
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Hole No. CP05-EAARS.CB-0256 
DRILLING LOG (Cent Sheet) I Etevauon Top or Hole 8 s 
Project EAA ReseiVOI< A-1 I mstallahon 

0 
~~ ~~~ z CORE ELEV DEPTH Ul CLASSIFICATION OF MATERIALS Q.::; REMARKS 

1ft} (~) 
t!) REC ~b oo 
~ % ..J 

(I)Z "' -Iii 
darner shade of grey, semtal'lgutar _:..__ 
carbonate and qualtt sand 5 

45 SPT, SP-SM. Poorly --
-63.0 graded sand with srll; 4 

loose sand MoiSture- 28'.4 -
~ '-72 

46 SPT 4 
-

-64.5 6 

medium dense, semi roond quartz and 4 
carbonte sand, traces of phosphate -

r~~ 47 SPT 16 
- f-74 

-660 13 -:.:.: 
semi round quartz and carbonata sand 13 --

48 SPi 21 
-

-67.5 17 

SAND· pate greenish grey, wet. medtum 9 76 
dense. semiangular carbonate sand -

49 SPT· SP-SM, Poorly 14 - ~ 

graded sand With 
10 -69 0 sllt+gravet. --:-MotSture:28% 

- f-78 
.-:-:-: 50 SPT 12 
f ...... -

-10.5 12 

t" ' b19ger quartz sand crystal!:., sem1 9 
rounded -

y-:-: 5 1 SPT 16 
- -eo 

-72.0 15 

Dense SAND, traces of phosphate 15 
r-:·: - -

52 SPT: SP·SM. Pool1y 20 
~ ........ -c-:-:.; graded sand w~n s<l~ 17 r·-·. -73.5 Moosture~20% 

Oeose. wet semi round quartz and 15 82 
,-:-:-: carbonate sand -( '•'• 

53 SPT 18 r-·· - 1-

F ... -75 .0 20 

12 r:· - f-84 
54 SPT 16 -

-76.5 16 

SANO wet, medium ~ense, t;;~rbona1e 11 
san!l particle s1ze IS bigger -

55 SPT· SW·SM Well 13 

grnded sand w1th - -86 . .. . , ·780 slh+gravel: 15 

Moisrurt"-26~. ---;-:;-
- ~ 

I 5& SPT 17 

:::;:: -
... ~ ... rl -795 1<~ ~ 

::·::: l'tfi!11Unt tleo~ IIQhl brown ar>au1at 8 
,aa 

~~- ~lbtll'l.!l~ Sl<...NQ 

I HOlE NUMBER ~ f.JV,~CHY tit"~ c-.•----~ IPFIOJEC1 
~~v~hAj t;;~'> ~llS-vB-lll'>6 
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Hole No CPOS-EAARS.CB 0256 . 
DRILLING LOG (Com Sneet} J Etevanon Top oi MOJ& o 5 s-a .. 

• Shoelt 

PrOJeel EM Rtoservotr ~, 1 ilnstallauon 

0 W[t 

~~~ z CORE O:m ELEV DEPTH w C~SSIFICATION OF MATERIALS REMARKS C) REC :::;:::;; oo Ill) (II) ~ % <=> -' 
!I)Z "' ~-

9 
-~ 

_57_ -81 0 SPT 
12 

9 
-~ 

58 SPT: SW-SM. Well 11 
graded sand with -

11 -82.5 silt+-gravel; ---:-:- r-SAND greenish grey, we~ IT!edium Motsture=22°A. 

90 

dense, angular ealco~c sand trace, -
phosphate 59 SPT, SM, Silty sand 6 

-1-. witl1 grovel, 10 ·84 0 Mo1Siure:21% 
92 

9 
-I-

60 SPT 9 
-

-85.5 8 

pale grey, more silt content 14 
-

61 SPT 15 
-I-

-87.0 13 

dens.; 12 

\J~ 
-I-

62 SPT SM, Stlty sand 17 -w~llgrovel. 16 -68.5 970 -685 Motsture=l9% 

96 

medtum dense fine gramed silt 10 -
63 SPT 15 

-I-
-90.0 985 -900 12 

--SA No-:-greY, 'Wet. me<liUm ciense-:-iiot 8 
of fone particles - 1-

84 SPT, SM; Silty sand 8 -
with grav:i

2
%. 13 -91 .5 100.0 ... _MoiSture» 0 

100 

End of Bonng lit 1 00' ~ 

NOTES 
1 S&.ls .. 6tt!a 'MUQ~;r das.sdled 

-ln~'lfltl'l.lhiD.STM 

~D?46&&' 102 

l' l401f rarrm~ ~ 3Ct «0p wsec 
~l(Jipwl~t1.!/rl0 
c-rOOI ~ 

1- 104 

1-

1-

I 
I I I -'= _.l__j,_ --- ---

~ ,... ... "YJ. ._....._.._ •• ~ROJ£CT I HOLE NUMBER 
r.r-.A ~cu.erVct•r A 1 CPtlS- !:AAR"'<.-CG-0:-5:: 
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-=-------::------- ---....,...=r.=c:------"H~o~le~N:,:.CI~C"'-'POS..EAARS CB-0257 
DRILLING LOG I OM11•on _ lrnn111li1110n -- =."' 
I ProJt.lel EAA Rese<vo'-lr:-A-·:..1 ------
2. WC.IIO'I N7837 12.2, E7677103·NAD 1983 

3 Or1ftlf!ll AQeney NOCiarse & A$50aat8s I lie. 

10 SIU and lypl! of bit J• bil, Rolaty MelhOCI 

JJ Oa urn lOT ElevatiOn_Sf-,o-_wn ;__,N,.,-IA~w'="'o"'l9~88------l 
12 lillanufacturefa Oesoqnauon lot Onll O.Onc:h D-50 

4 Hal& No CPQS.£AARS.CS-Q257 13 lotal Number of Overb<Jrden Sampb Tlken NIA 

5 Name 01 Or•lll:>r Rabelt OeAI1gehs 14 Total Number of Con! Boxea 1 

6 O•ladlon 01 Hole 15 Elevation GtooNI Water tJot tni!ISUnod 
!i:a Verucal CJ lndlned 16 Dale Hole Started Completed 

1--:-7 -=Th-icll-· ,..-s-ol,...-8-un!_e_n_NI_A ________ - 711412005 71181200!> 
17 ElevaUOn Top of Hole 10 4 tftl 

B Thic:kneu of cap roc::k. N/A 18 Total Core Recovery for 11011!. N/A 

ELEV. 
(II) 

DEPTH 
(II) 

,. • t::r: 

light creamy grey. medium~~ 
moder.Jiefy 5ti011Q to scront;~ nn. 
QIBined occa1110nafly &nolly 
UMESTONE bottom 0 !I II wiill some 

~5/11"95 al\0 ~ ,...~"' 

Sllt1 SAND. logl\t ;re 1 1ooM< ..,.. 
\!'!IdeO f•ne IO «>'1!':1~ IIUb<I~•IIIJI ~~ 

100 2 
(ROO 
92'11.1 

07 

HO Olf1110 

11 
-

19 
-r­

li -

2 

-

-c-6 

-
-r-
-
-r-a 
-
-r-
-
--,0 
-
--
-
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DRILLING LOG {ConlSheet) I Elevation Top of Holo 10 4 

PrOJect EAA Reaentoor A·l I f~u1llauon 

El.EV 
tft) 

-86 

DEPTH 
lftl 

190 

0 z 
w 
CJ 
w 
-' 

CI..ASS1FICATION OF IMTERIALS 

SAND llghl grey •nd hgl!l blown 
mec1wn d<!n10e, "oe to COIIM, weH 
graded subangular 

SAN0 IOQhl 9111'\' mec:tt<Jm Ch!n"l fm" IO 
c;oatSe ~ gnlcled suDaf1llulllr, l illy 

Wllh 3' be<la o• gr~.-el. oan; !l'l!V 
med<um dense nn. some COli..C 

5 

6 

HOI!! No CPOS-EAARS·CB-0257 

REMARK.$ 

SPT 

-138 

SPT 

· 186 

SP'T 

1 ~. "' oo 
a:. 

2 
-
-1-,6 

-
-~ 

-
-~18 

-
5 

-
5013" 

=r 
~l 
F 

9 J 24 

e-t 
10 

-

- -26 

-

--
-=r28 
~ 

II r 
~30 
-~ 

-r =tJ2 
~ 

-t: ... 
;;,...,.,;;;~ - ---1 

! tOlE NUI,48EF! 
-f!:'O~EAARS.CS..0257 ~ 
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Hole No, CP05-EAARS-CB-0257 
DRILLING LOG (ContSheet) I ErevahonTopofHole 104 

Project EAA Reservo<r A-1 ltnstallatJon 

ELEV 
(II) 

DEPTH 
(ft) 

0 z 
w 
(!) 

~ 
CLASSIFICATION OF MATERIALS 

SAND light bmwn, dol'l$e, well graded, 
fine to coarse, subangular, wet 

No recovery 

SAND light grey green, mec:tlum dense. 
well graded. fine to coarse, wet, shells, 
some Intact 

REMARKS 

-236 

8 SPT; 36to40 
feet-cemeted horizon 

-28.8 

9 SPT 

l ~in oo _, 
lXI 

-
19 

-
15 

34 

-I-
42 -

- 1-36 

-
-I-

-
- 1-36 

-
50 --

-1-40 

-
-1-

-
-1-42 

-
-1-

-
l----1---r·~33~.s~------------------~~ 

4 

10 SPT 
-

5 
-1-

7 
-

-

-

--48 

-
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Hole No CP05-EAAR5 CB 0257 
DRILLING LOG (Cont.Sheet) I Elevatlor> Top ofHole lO A """"' ... ·-Project. EAA Resetvorr A-1 I lns!llllallon 

0 '!.iffi ~~ ~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS o.m REMARKS 
(II) (It) 

C) REC ;:e::E oo 
w % ~~~ -' 
-' ID .• ~ - '-s 

~-' -
2 .• ~ _._.. 

~-' -
-43.6 54.0 .:~ -43.6 

!'!;~; Gravelly SAND grey, loose, well 3 
~:5 graded, fine to coarse, wet. cemellled, -

I>>'·' fine to coarse sand gravel sized with 12 SP'T 4 
~::; shell fragments. mainly medium sand -I-

5 1!1:~· sized, quartz. subrounded, fine to -
~::~ medi\Jmsand 

~;···· 6·> 
- 1-s 8 

-~:~: 

~:5 
-I-

~:···· -. .;,;.: 
!!>:~: - 1-s 8 

~::~ -
-486 590 -48.6 

5Aiio g;..eniSh"greY, me'd•um- dense. 8 
well graded Roe to coarse . we~ fine -
cemented sand gravel, $0me shell 13 SPT 9 
fragments matlny medium sand siZed - 1-

8 
;;o 

-
- I-

-

r· - f-

-
- f-

·:::;:: -

iii! 

·53 6 
SAND. oliVe grey green mediUm dense, 8 
well graded, fine to coarse, weL coarse -
sand, shell fiagments, black mineral 14 SP't 11 

and quam:. subrounded, fine lo medium - f-
9 

itl 
siZe -

- 1-

-

62 

66 

~)~ - -
(} -

- -]'·· :::;:: -
586 · .. · .. ·, 

Shelly SAND gr..erH&I1 gr..., l'"o!!Citum t p::: 4 

r.Jense ~II grad.,<.!. O~>e to coa~ "'''" ·.·.·. angula sl'l•ll rragmenlt $Om~ hn,. Ill SPT =t :::::· l ... - - -- -·-.'--- f- ~~ 
I '~ ,u, ... ..o.~ ...... jPROJECT HOLE IIIUMBER 

68 

0 

1 i::.AA Resenroo A-1 lcPo5-~~__, 
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. . Hole No CPOS EAARS CB 0257 
DRILLING LOG (Cont. Sheet) I EtevaMn Top or Hole· 10 4 -· .. 6&.!u 
PrOject EM Reservoir A· I jlnstallallon 

0 wffi ~~~, z CORE Ttm ElEV DEPTI1 ~ CIJI.SSIFICATION OF MATERIALS REC ::;::; REMARKS oo (I\) (fl) w % ~~~ ..J .... m . 
medium black m•oeral and quartz _:__ . .. 
subrounde<l 

-I-

-
- 1-7 2 ... . . . -

- -
-

~3.6 74.0 ... -636 
·-: ~ SandyGRAVEC cieamy light grey. very 3 ••• dense. well graded fine occas•onal -..•. 

coarse. angular to subangular cemented SPT· "Gravelly 23 
.e;·~ 16 --
~-·· 

sand (fine to coarse), st)ell fragments dnlllng" 45 . ,. included -
-~~ "Gravelly drilfing" 

-I-

·~-·· .... -
.l~ - 1-

74 

76 

. ' -.• ~ . ' - 1-

"•J -••• -68.6 ... ,. 
As above except grey dense 

I'· ·~ 10 ••• -
~' 17 SPT 20 

- 1-. 

~·~ 26 

.-;. ,. -

78 

80 

~~ ~ - 1-••• -•: ,. 
··j - 1-·•· .. ' -:. .... 

- -••• ~' -
73.6 84.0 !~ ·736 

5Aiiioli9tit grey, iDOse: wei! graded 
6 

fine 10 medium occasional coarse wet -

82 

84 

shelly lrallfTlents 1a SPT 3 - -

r· J 

:::=:= -

:::::: - 1-

:::::: -

.·.·.· - 1-

(::: -... . . ~I r:;:: I •/:•:· -
!!.i). '"l:J:-11 1AII' ,..._u...........,..... ~OJECT I "o" "'"""" § I ;!f.o~EAAAS·l:B-u2~, EllA Re'""'fOu A·l 

86 
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. -Hole No CPOS-EAARS CB 0257 
DRILLING LOG (Cont Sheet) 1 ElevauonTop of 1-tofe· 10 4 -s.-,~ .. 

6.$1'11!D1111 

Protect EAA Reservoir A-I l lnstallatron 

0 "~ffi 

~~~ z CORE ELEV DEPTH w CLASSIFICAtiON OF MATERIALS 
-'co 

REMARKS 
(ft) (~) 

\!) REC ~~ oo 
w % ;}ii _J 
_J m . 

-78.6 
SAND light grey, medium dense. well 13 
graded, fine lo coarse, wet, quartz, -
black mineral medru.m sand size 19 SPT 15 

-1-. 
16 90 

-
- 1-

-
- 1-. 92 

-

- -
-

-83.6 
SAND: some gravel, grey, medium 8 
dense, well grade<~, flne to coarse -
subangular 10 subrounded, cemented 20 SPT 8 

sand. angulartosubangular. wet, quartz - ..... 
6 

subrounded medium sand -
- 1-. 96 

-
- 1-

i!l!l! 

-
- -
-

·886 
SAND. some gravel, light grey. medium 9 
dense, well graded, fine to coarse, -
subangular to angular, pieces cemented 21 SPT 1 

sand, shell RaKes. wei, qua~ - -
-90.1 1005 "''' 

7 

98 

100 

-
End or Borrng at 100 s· 

t~OTES 

t &Oit.l are"'fla'+ IIIJill'rd&1S~ 
1- 102 

1n eecorcai"'C'A wun 1M A'STM 
01~ 0~468-Q:3 

2 1<NW~w11h)O' !)lop~ 

0012 a '!'l•l>pc>on ll l.'f"I D 
•2"0 D ) 

1-

- 104 

-

- 106 

l I 
1::-:::--

I PROJEC:T ~r;1F'"·A •,1 titi(! ............... ,_.H I HOLE NUMBER 
tEAA Res"'"""""' C?n5 EAARS-c&-0.2a. 
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Hole No CPO~EAARS GB-0258 f DRILLING LOG l 01••sl0n onstallation SonMIIOI 

t;" 0 SIZe and type ol 011 
as-

I PrOjed EAA Resetvo.r A-1 3" bll Rl'lmry Method 

2. LOC<Ihon N78013S 8. En0S97 T • NAO 1953 11 Qatum for ~"!!!!20 ~ho.Nrt Nt,l(Q 121ij! 

3. Of~lana Aaer.c:v Nodarse & Assoaatea. Inc 12 Manufadurers 04!sKJn&l10n tor Otoll Ollld'l<lh 0.50 

• Ho"' No CPOS-EMRS.CB-0258 13 Toll! I No~ of ~rtx.lrtlttn S.~mpi'K Tat..en NIA 

~ Nlltnll 0! Of~'er Enil Blue!nte 14 TO!lll Numb«O!C~ 8oxM 1 

6 Oil'ectlol1 of liole IS Elevat.on Gmond Water Nut maasullld 
t:;;avenal 0 lndlned 16 Date Hole Slatted Compte! ltd 

7 Thickness of 8utden NfA 
SISI2005 81912005 

17 Elevation Top of Hole· 10 4 lfll 
& Tl!lekness o! cap rod< NJA 18 Total Core Re<:overy ror hole: NIA 
9 Depth of hole. 1 00 rt 19 Inspector N Holst 

0 ~1i ~~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIAlS CORE 
~~ REMARKS 

(fl) (ft) &3 REC Q O 

% :Ji~ 
_.. 

.... (ll 

'U. PEAT brownish black. moist loose. fine 10• 3 
0 

,,~ gra~ned, non-Qiastle. orvanoc tOOt!> -
!!.!t ,\ t SPT, All calettoc 3 

materiAl noted below - r-
·~ 8.9 • at lual Ill part 

3 

'.!.!t~ '""'Is ~ 

··~ - 1-
~ .. , 2 SPT 2 -

2 

~~ I 4 3 

~~ 2 

' !!.!. -
~·' 

3 SPT _.E._ 1-
5.9 45 10 ,lr, 5.9 5QT4" 

LIMESTONE. lan to light gray and light 
brown thinly~ ftne lo C.Oilrte - 1-
gra>ned tonllrferout vugg_. strong and SA I HO eo~lng , ~lln!Je! -hard tD sort weak .ond poroua (ROO trom wac~estOI>' to 

22%) O<ll•n•to~~e - - 6 

-
- r-

-
- I-6 

19 85 -
~:~: Gravelly SAND ltght brown11h gtl)', 

~:5 very densa wei, well gradod, tmo to - I-
~:·. coarse grained. nngular.calcllic: some 0.9 
~-=· sl~ 33 ·'0' 
~:~~ - t-
·:· . 4 SPT HArd Oflllong 

SQ/3" 

~ .. ·.·. lr01\'110tD 11 sreet -
.:)0:· 

={ 1·:(,_]: 
f.:~;;; 
.~·," 

r~::: I 
t =·~!: 

I 

I c' I , •. :~:$ .., , ~ ~~;~ 
I -:~~~~: --s'AN'o-,i9hi ;.y-n.inlmma~nl.,-......,, 

I it ~~=~=~= 
modetatel¥ Qr8dro.l flf•t '" "'ftllllllrt 
gr~•neu angulp• a.ldhC som• •Ill 5 SPT 2 

:=:·:: ,. f. 

10 

14 

't!f4"'""'0 _:-- --
I t fll"1?r I HOLE NUMBEI=i 1 ':',iROJECT 

EAA~fr. ...f.PCB-EAAI':S.C&-Ol~ 
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Hole No CP05 EAARS CB 0258 -- -

DRILLING LOG (Cent Sheet) I El~vuhao Topol Hole 10~ 

_, .. 
-- ~. 

PrO)ecl EM ReseNOI' A I Jtna'-llabon 

0 wffi' 
I~., z CORE ~!D ELEV DEPTH w CLASS! FICA TION Of MAic:RIAt.S REMARKS 

" REC :::<:::< oo 
(Ill (II) '1 "" ~i -' 

!D 

-
- ~, 6 

-

-r-
-
- -, 8 

-31 
SAND gree1111\J\ II"'Y mediUm Clen&e 40 
wet. pooriy gqded r.ne gra-.eo ~ub - r-
10\Jnded ealciUe. trace sll 6 SPT 1(> 

-. ;.:.; 14 

:·:.=. 

- -
-
- r-

20 

:·:·:- -

: ~: ~: j - r-. 22 
:::::: -:-;.:. 
:::::: - r-

Ill 23.~ .•.·.· ·IH 

••• GRAVEL D&fe lllownll.ll grey llel'f 47 

~ .. dense W<!l won g!aded fine to co•r~~c - ,...-.• ~ angular, i!IT.etll)(l(l Illite s~n<l 7 SPT 12 

~ ••• 
~·~ ••• •• • 
~·~ ••• ~- . -i-.• ~ 
~-. -.• ~ -i-

·111 I 285 lSI 
P.·~· --G~~5Airo?·-~~o;1 Z2 

28 

r 
~"'"' dt!nse ""'"graded. liM 10 3 .,;,:.: coame caJc:j!oc •1111u'-r With IJ18VIII u e SPT 

:i): 
above. trace ~Ill 

~ .::~\ 
..;;:-: 

I 
t·:~. 

3 i;l • •• 

~R ::: 
~: ... 
r.J l ~· - --==.d f~ --+---- .::.: f- .l --- -

\:I ()aflt')l --· -·. 
I ~OJECT I HOLE MJMBER 
EM ROM.,..,.. 4- c,po;...f.AAASotoS:C~!>i: 

30 
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DRILLING LOG (ContSheet) 1 Elevauon Too of Hole 10.-t 

Project EAA Reservoir A-I I IMiallaUon 

0 z 
ELEV DEPTH w 
(h) (!I) 13 _. 

-28 1 38.5 

-33 I 43 ~ ... 

.. . 
:·:-:· 
:::::: 

{> 
f''' ;::::: 

~·· .. • .... ·.· 
<·:-: 

CLASSIFICATION OF MATERIALS 

SAND· as above bul ve- ry dense and 
less (lrace) gravel, no sin 

Cal~reou~ SANDSTONE or Sandy 
LIMESTONE: only coarse sand to fine 
gravel sized angular fragments 

SAND. pale brownish gray, medium 
dense, wei, uniform. fine grained. 
subrounded, quartzose wrth traces. fine 
1o med1um, calcitic sand and fine gravel 

SAND as above but more ISOmeJI\oe 
lo coarstt angular calc!Uc sand no 
gravel ;m~ aense 

(}. 
·>:·~ -

I 

9 

10 

II 

12 

Hole No CPO~EAARS.CB-0258 

-28.1 

-33' 

·381 

REMARKS 

SPT, Hard drilling 
from 35 5 lo 37 feel 

30 
----;;--34 
-

5012" --
-
-r-36 
-
-r-
-
--38 

50/3'' --
SPT; Caloosahatchee _ 
Formation 

-c-40 

-
-1-

-
--42 

-
--

10 
- r-

8 
44 

SPT -
6 

- f-

-
- f- 46 

-
- -
-
- - 48 

19 - -· 
SPT 24 

~ =r 50 

-r 
-t 

-! o;:'<LI"Af!tl1 I 
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Hole No CP05-EAARS-C8-025a 
DRILLING LOG (Cont. Sheet) I Elevat•on Top of HOle 10 4 

ProJect. EAA Reservotr A-1 I lnstallatoon 

0 z 
ELEV DEPTH w 
(It) (Ill ffi .... 

CLASSIACATION OF MATERIALS 

SAND· pale greenish grey, wet, medium 
dense, uniform. fine grained, quanzose, 
subrounded, with trace calcrtic, angular, 
flne to coarse sand and some gravel 

SAND; pale browniSh ~rey wet. 
medium dense, subequal amounts of 
fine to coarse. angular. calcitic: Md fine, 
subangular quanzose, !race sill 

SAND·. as above bul some gravel 

SAND ~~ abOve but aense >nd mosUv 
fiRP 10 coe~ angular and calc>t<C. 

some ftne subrounded and quanzosc 
-some ~ravf<:i 

CORE ~~ 
REC ~~ 

% (I)Z 

13 

14 

15 

16 

-431 

-48 I 

-53.1 

-58, 

REMARKS 

SPT 

SPT 

SPT 

l ~rr. oo 
-' 
CD 

-f-52 

-
-f-

7 
-f-54 

12 -
16 _,_ 

-
- f-ss 
-_,_ 
-
-f-ss 

11 
- f-

13 -
11 

-I-so 
-
-l-

-

-1-62 

-
-f-

13 
-,.:;---f-64 

-
14 - -

-
- ,--66 

-_,_ 
-
-f-68 

11 
- f-

SPT Ocnocee la~e• ~ 
20 

===f-70 
j I I I PROJECT 

tAA RHeiVOII A-J 
'""''"'""''1 HOLE NUMBER I 

CP05 EAARS.C!Ur./.S6 l 
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Hole No CPOS-EAARS-CB-0258 

DRILLING LOG (Conl Sheet) 1 E:~evauon Top of 11oae. m 4 

Pn:lject EAA Reservoor A-t I tnstallauon 

ELEV 
(II) 

0 
z 

DEPTH "' 
(ft) § 

. , . 

111111 

·:;-:· 

i!ill\ 

CLASSIFICATION OF MATERIALS 

SAND: pale brownish grey. wet, 
medium dense. well graded, fine to 
coarse. angular, calcotJc with trace fine. 
subrounded quartz, trace slit and fine 
gravel 

SAND as above but more (some) son 
shll t111ces quartz sand and gravel 

SAND· light greeniSh grey, wet medoum 
dense, almost all unoform, fine graoned, 
subrounded aM quartzose. trace ~ne to 
coarse. angular calc«•t 

CORE ~~ 
REC :E~ 

ot. l~z 

-63.1 

REMARKS 

17 SFT 

-681 

18 SPT 

-73, 

19 SPT 

I ~., oo 
-' m 

-
-I-

-
-1-72 

-
- I-

11 
--74 

11 -
10 --

-
-'-76 

-
-~ 

-
-~78 

13 
-1-

13 
-

20 
-'-so 
-
-1-

-
-f-82 

-
_,_ 

4 
-f-84 

7 -
10 

-I-

-
-1-86 

-
-~ 

-

-f-aa 
1-78' 

- --~~~'~""""~' ~~~~~ 
I PROJECT I HOLE NUMBER 
EM Re.omm A I 1 CPi.J!>EAAHS-CEH);!:>l! 
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Hole No CPOS EAARS CB 0259 
DRILLING 1..0G I 01viSoon lnalaliallon S1•t 1 fJI 

• .._.!_ 

1 P"''_tc;l _EM Flnervoor A·1 10 Slle and type olort 3" bit Rolal'l ~thod 

2 location N7769~2 1 E7727256 - NAO 1983 1 L Oa1um fotEievBhnn SMwn NAVO 19118 

l. Or~llno Aoencv Nod<lrse & Associates. In~ 12 Mamsfactl.o!Ws Oes!!Jnabon lot OnU Oif!driCII 0.50 

4 Hole No CPOS-EMAS.CB-0259 13 Total Number of Overbunlen Semptes Taken NIA 

S N;ame of O<lller E,. BJuem•e 14 Tcxal Number of C0111 Boxes 1 

6 DnellOn of Hole 15 Elevation Ground Water Not measured 
fi:a Venal c:J lndlned 16 Oa:e Hole Stalled Compte led 

1 ThldtnftSs of Burden N/A 
711512005 111812005 

17 Ele~atlon Too of Hole tO tnl 
& ThiCkness ol cap rodl NJA 18 Total Core Recovery lor hole N/A 
9 Oept/1 of hole 100ft 19 Inspector. N. Holst 

0 ~ffi l~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MA1ERIALS 

~~~ 
REMARKS 

(ft) (ft) Cl REC oo 
I.IJ % 

... 
-' m 

li!;~. Grallelly SAND tan IO hghl brown dry, tOO 35 
0 

.:-e; very dense. well graded fine 10 COIIrse -
~:··· grau>ed. anguuu caldhc. rold ~II I SPl 37 
..;,:.; - 1-
:·o· 85 37 

!':~0 •:·. 43 

~=···· 
-',-. 

~-:· 2 SP'T ~ 
70 30 

~:~: 
70 21 

LIMESTONE aaprocll. c.n lo "VIIl 
65 5016" 

brown, fine gra~ned, lonillho<ou• llllnly ~ 

~ 
-

bedded, vuggy, strong end halO to ttol\, SPT 
weak and porous 

56 1 HO Coring, -(RQD UCS•I430pal 
24%) - -

-
'O 60 - r-. 

No ll!O)IIefY proDably &ana -.. bel<iw 6 

-

20 80 ~(~ 20 ---i 

I 
LIMESTONE: as above, but p•le 

~ 
i]f 

5010" 
yellowish grey -
longest cytlndnc:al PIGQe IS 0 1 & ft 55 SPT 
between 8 and 1 0 ft (R~p ~0 c~~ng. very hard 

0% 05 .Oto Sleet 

00 100 -r-.·.·-· 

8 

10 

:::::: 
~ :::::~ 

·:·!·! -r (::: r ·:·:·: ........... --~ 

~==~:=: . 
'-:·:·:· I 

:=:~ ~= I -I-

·:·:-: "' :·:~:· SAND pale llfl:>'"""'" 1)1~1 WV!I loose 

I 
. 

3 
···~·: ~ngular calcdtc wolh 1wmn 1111 -u I - r-

I 
•.•.•. graded hne 10 cou•le IV•HI'l!l SPT ' ;:::~:1 !> -. ······· 1 • ~(.__ -- t -+--- ... -- --- -------""-

,., 

!ol 
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Hole No CP05-EAARS-CB-0259 
DRILLING LOG (ContSheet) I ElevahonToporHole 10 

Project EAA Reoervolr A-1 I installation 

0 
:z 

ELEV DEPTH ~ 
(ft) (It) ~ 

... 

:::::: 
:·:-:-

{:::: 
f:;:::: 

r:::: 

r:· 
r=-:·: 

CLASSIFICATION OF MATERIALS 

SAND u above but pate greentsh grey 
and medium dense 

SAND es above but dense wttn some 
fine gravel 

:::::1 ~"" ,._oo,w,~w 

{:;,: 

JL 

REMARKS 

-85 

6 SPT 

-13.5 

SPT 

·18.5 

8 SPT 

l ~in QO 
.J 
Ill 

-
--16 

-
_,_ 
-
-1-18 

7 
--

8 
-

8 
20 

-
--
-
-1-22 

-
- I-

16 

~-2A 

-
21 --

-
--26 

-
-1-

-

-1-28 

18 --
21 

-
3t 

- -30 

-
--
-

r· 
± . l~l -i 

lPROJECT - HOLE NUMBER 
F~ R.-;•rvot• II..•>":P05·[!\ARS CE!-OZ':9 
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DRILLING LOG (ConlSheet) I Enwauon Top ofl-to~e 10 

ProJect EM R~servoor A· 1 I InstallatiOn 

ELEV 
(Ill 

DEPTH 
fll) 

-28.5 38.5 

a-·· 
0 0. 
.. () 

.. . 

111\li 

CLASSIFICATION OF MATERIALS 

Gravelly SAND as above but more 
gravel and very dense 

SAN'cf' P3k! greenrstlgreY, wei medium 

dense, well graded, fine to coarse 
grained, mostly fine, subrounded and 
quartzose or angular cemented 

SAND: pale browniSh grey wet, loose. 
subrounded. poorly graded. fine 
grained, trace of fine to coarse grained, 

""gular. calcltoc 

SAND as abOvo 

CORE 
REC 

% 

~ffi 
a. Ol 

~~ 
lf.I Z 

9 

10 

II 

12 

Hole No CPOS-EAARS-CB-0259 

.,~.J 

-28.5 

·33.5 

·36.5 

REMARKS 

SPT 

4 
- ,.34 

6 
-

50/2" 
- 1-

-
-1-36 

-
-1-

-
-!-38 

13 
- !-

SPT: Caloosanatchee ___.!__ 
Fonnallon 

7 

SPT 

SPT 

- 1-40 

-
- 1-

-
- 1-~2 

-
- 1-

2 
- I-« 

2 
-

3 
-1-

-
-1-~ 

-
-
-

--48 

4 --
4 

---s 
-!-50 

-


 

App A Annex G-1 Geological Investigations North of Redline

295
 

CEPP Final PIR and EIS  
App A Annex G-1-295

July 2014



 

DRILLING LOG (Conl Sheet) 1 Elevation TQP of Holtt 10 

Proiecl' EAA Reservolf A-1 I tostellauon 

ELEV 
(ftl 

DEPTH 
(ftl 

0 z 
w 
C) 
w 
~ 

... 

... 

-::·: 

::::·: 

!l!lll 

{
:-:·:-

:::::: 
: -;.:. 
•• 6 ~ • • .· .. •.· 

.::::::: 
~-.·.·.1 

CLASSIFICATION OF MATERIALS 

SAND• pale greenish grey, wet. dense, 
poo!1y graded, fine to coarse grained, 
mostl)' fine subrounded aod quartzose. 
some cemented __ and angular, 
calcruc 

SAND Pale greemsh grey, wet. medium 
dense, well graded, subequal amounl$ 
of fine $Ubrounded quartzose and fine to 
coarse, angular, calcotlc 

SAND as. above bul mostly fine lo 
coarse gra1ned, angular and calcJUc. 
trace fine gravel. trace sJrt 

SAND pale greeniSh grey wei dense 
poorly graded mostly fiHe gra•nea 
SUbroundo!!cl qu~I'!Z0$8 Trace fme to 
-.::oarst. anqular caiC.ItiC:. tr.ace sUI 

wffi 
CORE ~m 
REC :E :E 

% ;,;~ 

13 

14 

15 

Hole No. CPOS.EAARS-CB·0259 

REMARKS 

-418 

-43.5 

SPT 

~88 

SPT 

·53.5 

SPT 

58.5 

I ~~ oo 
..J 
Ul 

- I-52 

-
-~ 

9 
-;-~54 
-

24 --
-
--56 

-
--
-
-f-58 

-
-;.r-f-

----w-
~~---60 

-
-1-

-
-1-62 

-
-I-

8 
-1-64 

13 -
13 --

-
_:..,.66 

-
-1-

-
_L6S 
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---------.--~---------...:.H.!:=o:!!:le~o CPOS-EAARS-CB-0259 
DRILLING LOG (ContSheet) j EklvatlonTOPofliote 10 ~."' 
Projlld EM Ras&rvolt A-I -:=J---.~,-n,-ta""'l-la-tto_n ____ _ 

ELEV 
I Ill 

3iO: 

OEPn< 
till 

·a 

~I 
~ 

ClASSIFlCATION OF MATERIALS 

SAND as above bullrace grayel 

SAND as above but tubeouot amounts 
of line subroundf!d quallloel! and hno. 

lo coarse '"'9VIat . c;eiCtlk. .ICm(' hne 
gravet and 1race s1~ 

Only 011e LIMESTONE hd{lmenl 

I cOR£ ':lffi 
Q.ID 

REC ~~ 
% ;,;~ 

-635 

17 

-685 

18 

-73.'> 

19 

~~~ REMARKS QO _. 
Ill 

-
- :... 

-
- 1-n 

-
- 1-

9 
- 1-74 

SPl 9 
-

21 =r 
tle 

-
- 1-78 

16 
-1-

SPT. Och<>PH layer +E 0 _._80 
-
-I-

-
- 1-82 

·-
-I-

50!0" - 1-a.. 
SPl halO ltom 83 5 
101M!) IIJel -
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Hole No CP05-EAARS·CB·0259 
DRILLING LOG (ConlSheet} 1 Elevallon Top orHote· 10 ~ .. 
Protect E.AA Reservoir A-1 I lnstallauon 

0 ~ :!; ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS I>. CO REMARKS 
(ft) (II) 

t!) REC 

~~ 
Q O 

w % ..J 
-' co 

SAND pale greemsh grey. wet. me<lium 12 
dense well graded, fine lo coarse -I-
grained, mostly fine graine<l, 20 

10 
SPT -subrounded quartzose or calciiJc 6 

cemenled clasts of the same - 1-oo 

-
-!-

-
- 1-92 

-

llllll 

--
·835 

SAND· as aboVe but trace fine gravel i2 - '-9-1 
21 SPT 11 -

10 - ,_ 
-

. : ~: ~: ~ - 1-96 

-

-
- 1-ga 

-88.5 
SAND: as above bul more (some) fine 

7 
gravel - J.-

22 SPT 5 
-

-900 1000 7 
100 

End of Sonng at 1 00' J.-

NOTES 
, Soli$ ara l'teld ~r c:laNt~\«~0 

:-;,~~"':,A$1'"' - 102 
;,""" __ >lr __ 

on2.0' IPI•lil)OOI'\('liB'" 1 o 
•2"001 -

'-104 

1-

I- lOb 
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DRILLING LOG 1 011/ISIOO lnsrallallon ~, .. 
- ·-

Holu No CPOS.EAARS-CB-0260 

l~P~ReservoorA-1 I 0 Soze and type of b!t 3" bit Rotary ~thad 

'2 l.oee~~tg1'35836 E775194 5- NAD 1983 llJ. Datum for Ele•i!liOn ~h~[l ~\,'Q_ IJlM 
3. Dflilll>g_~•-'!9' NOdarse & AssoGiates. Inc. 12 Manufadurers Oesl<lnatron tor Dr•ll o.edoc:h 0-50 

4 Hole No CP05-EAARS-C8-0260 13 Tolal Number or 01/e<buJdeo S•mples Taken NIA 

S Name of Df11~ar Tr.-...s W~t•ams I A TOial Number of Core 8olia$ 1 

6 D<reclion of Hole 15 Elev<loon Ground Water Nol meaau~ 
~Veno<:a!CJ tncMeo 16 Date Hole Starled Comp;eted 

7 Th1Ck11e$$ ol 8wden WA 
7/2812005 81812005 

17 EleVaiiOO Top of Hole 10 5 (1\1 
8 Thdlne5s of cap rocll NJA 18 Total Core Reco\lery !of hOle N/A 
9 Depth Of hole 1 DO fl 19 Inspector: AM Noronha 

0 '::H5 ~ ~~ z CORE 
ELEV. DEPTH w CLASSIFICATION Of' MATERIALS o.m REMARKS (!) REC :::.::< oo 
(II) (Ill w % ~~ -J _. m 

>...!~ PEAT black. lOOse. poarly Qlil~ed ftne 105 , 0 

~~ gmmed dry mostly organiC -
~~ I SPT 3 - -

"'a!.!: 90 3 

t.!:~ Saroe as obo\le e•upt medium Cleflse 3 
-·:.!..!! wet 

=+{ ~\ 2 SPT 

't ~~, 75 

2 

~\' Same as abOve "'''tl eome <tone nhiPI 2 
~.~ -

3 SPT 2 
'.!.!. ,I --

~~ t!..!: 
14 

-
~·· 55 
~ ; ~ Same as aoov~ 4 

t~ ~ -
~ 4 SPT CU$111g 0 lo 5 10 

feet dues to roc:h - ~ . 

J.~: 
obst.rutJtJng bo<enote 9 

adYl!l1ootmen\ -
35 

5014. l '· ~ 25 eo ~!" ,I 5 25 SPT 

6 

A lew >~T~all P•eces of lltnC$1one 8 
recovered -
LIMESTONE I races of sil~lll votdS do 48 1 H0CUI!I1g, --nol appear very common (ROD lJC5>'9768psl, Core 

22%) 7 to 12 feel, 22" of -rotal recoveJY one 
Olece uch of 4 5'. --4 75' g• •nd 5 75' 10 

-

~ ----r 
~ 

15 uo ·IS ). 

.. :.:•:- SAND llflllt brown •I''Y"~~s~ ~._ ~ t r=·=l ...... ·~ .. ~ ... - ..... ., 50tr'~ ;:;:~: r;e,.,e~:ed we\ "'''" rrtc<~~ at•ttoll E ~PT 
;•,·.• ,~9""••1> .·.·.·• -30 

~:;:;~~ SAND l•gnr grev don a r•oorly ~·P~Md -
!1 r·.·. ·~··~ ... ,. .. ~ ... ~~ .... ~ --. 

I . 14 
I !>P r plnerot "' -. I r!'UII¢!11 lfQ)II~re<l 19 

~· ~-=- __.._ --~- _.......,,..., --
• HOLE NlJMil£R ---~ t:CU ~: _......__._.....,..... PROJECT 

12 
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Hole No CPQ5.EAARS-CB-0260 
DRILLING LOG !Cant SneetJ I Elevauon Too c1 tiole ~ 10 ~ 

PrOJect : EM RMefvolt 1\-l I ln&:AlllotiOft 

0 . .,~-=- ,-
z COOE :~~ ~"' E1.EV OEPTli 111~ CL;\SSIFICA TJON OF 1M TEPIN.S REC :i ~ REMARKS 0 0 

(fl) Ill) _. y, ~~"+--r....---------"""'-'~"'--1 

~· 
.L 

-:-:.: 

~t~ 
@~i 
:·:·:· 
{~~ 
:::::: 

~r~ 
:::::: 

j:f~i 
t~~t t···-· ... 
i=f 

SANO greenish grey, rtUI(JI~m dense, 
moderately graded. fine to medium 
grained, subangular caldie sand, Wei 

SANO greenish grey. very dense 
moderately graded nne to medium 
grained subat)Qvlar wet 

Utt:A~- _,... 

~ 

-80 

·130 

9 

·180 

tO 

SPT 

-
-1-,s 
-
-1-

-
-1-,8 

9 
-i-

2 -
20 

-!-20 

-
-!-

-
-1-22 

-

SPT Spoon 
bllundng, No 
recovery, Hard drillrng _ !­
!torn 24 to 2~ 5 feet 

SM Spoon 
bo\lncmg, lost 20% 
CIIWialtoll 

-
-!-26 

-
-!-

-
-1-28 

19 
-!-

40 

so;:;:-

r~ 
~ ___ .. 
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DRILLING LOG (Coni Sheet) I ElevaOon Top of Hole 10 5 

PrD!ecl EAA Reservotr A· 1 I lnstaiiMion 

ELE\1 
(ft l 

DEPTH 
ttl) 

~9 '!3.4 

:jl/11 

~~\ 
:::::: 

. ~: ~: ~: 

J!!lil 

CLASSIFICATION OF MATERIALS 

SAND, greenish grey, very dense. 
poorty graded. fine gra1ned. subangular 
calcitic sand, rounded quartz &and, wet, 
trace phosphate 

SAND gmenish 10 light grey. dense, 
poorly graded, nne gramed. subangutar 
caJcotlc sand. rounded quartz, wel trace 
phosphate 

SAND greenlSn grey mecllum dense, 
poorly graded fone grained, 
sub rounded calcitic sand, rounded 
quanz 

Same as above e~cepl very dense 

CORE ~~ 
REC ~~ 

% ~~ 

I I 

12 

13 

Hole No CPOS-EAARS-CB-0260 

·28.0 

·33 0 

·38.0 

REMARKS 

5015" 
-t-34 

SPT. Galoosahatchee _ 
Formation; one 
fimestone chip -!-
recovered 

SPT 

SPT 

SPT 

-
- ,-36 

-
-1-

-
- 1-38 

22 --
24 -
18 

- 1-40 

-
- 1--

-
-1-42 

-
- -

13 
-1--44 

13 -
15 

-1-

-
-'-~6 

-
-1-

-
-1-~e 

19 

21 
-

~!! 
-1-so 

-
-I-
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Hole No CPOS..EAARS-CB-0260 
DRILLING LOG (Coni Sheet) I Elev:auon Top or Hole 1Q!i Stteec.coc 

tiSMetA 

Protect EAA Reservo~r ,._, !Installation 

0 '!lffi 

I!~ 
z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS n.m REMARKS C> REC ::; ::; (ft) (ft) w % <=> -I <nZ :or 

- -52 

-. . . 

Jli[i[ 

- -
-43.0 

Same as above e~cept dense, lew 
17 

gravelly pieces at sample bottom - :-54 
15 SPT ___::___ 

t5 
-i-

-

- I-56 

-
-I-

-
- I-58 

-48.0 
Same as above except vel'/ dense. 

16 
One Limestone pfece recovered at - -
sample bottom 16 SPT 32 -

38 - ,_60 

-
- '--

-
- 1-62 

-
- I-

-53.0 
SAND: greenish grey, dense. 

24 
mOderately graded, line to medium - 1-64 
gratned, subanguJar. caleiltc sand. 17 SPT 24 
subrounded quartz, wet shells presenl -

15 
• couple of s1,0ne chips recovered at - 1-
sample top 

-
- f.--66 

-
- f.-

·!i!!j; 
-
- 1--68 

-58.0 sa.s 
1---- -58 0 p.:: -Gr~~~~o9ffi~~9~vmedwm--

10 
·~-1"- dense poorly gr-Jcled ~M to roarse - I-~-:!:! gnoon.,d angular oalco~c sal)<! It> SPI ld !.;.:.; -·(-;. ~UIHOUilUOO QliSrt=. C"m~nled we: 

11 ... 
- -l-- -I- -- -_:- ;o t==1 ·-·' 

.1.. ----·lf>R'oJECi ~= NUMBE'lC--~(/"'~"'1_a.~-~ ..... ..C'-'·~ 
I FA!'~""~"' ,.._._1___ GPO< Eo\ARSI"q_O.'&I 
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DRILLING LOG (ContSheet} I Eteval.JonToporHole. 105 

Project EM ReservOir A· I [lllStallation 

ELEV 
(fl) 

"l80 

DEPTH 
(ftl 

785 

0 

~ 

'1 •• 

:::::: 
·:-:·: 
>:-:~ .·•·.· ... ... · 

CLASSIFICATION OF MATERIALS 

Same a!> above 

- $Aiiio-91eenlsi19rer V&iY Ci'Bnse 
poorly graded, fine lo coarse gra•ned, 
wbangutar caleltlc sand, rounded 
quanz. cemented, we~ brace shells 
e<lUPie stone pieces recovered 

Same as aboll<! - except medium dense 

: :~::: 
f- ~~-.·, -- - _::t=._ 

i!fl. ~oR ... \~::M _...,..._ ... ~··• 

CORE ~~ 
REC I :i~ 

% I:Jiz 

19 

20 

21 

Hole No CPOS-EAARS-CB-0260 

REMARKS 

-63.0 

SPT 

-68.0 

SPT 

-73 0 

SPT 

6 
---;---74 
-

11 --
-

-r-76 
-
-!-

-
-r-78 

12 
- r­

IO 
-

5015" 
-f-8o 

-
-1-

-
-1-82 

-
-f.-

9 
-r-84 

14 
-

12 _,..... 
-
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--- 1-!ule Ntt t.POS.EAARS-CS-0260 
ICon! Sheet) I Elevabon Topol Hole -..eo~ DRILLING LOG 10 5 e §!!!!!!__ --

Projed EM Resetvt·t• A 1 J lnstallatoCJ<1 

a -c 

~ffi 

1!~ 
z CORE ELEV OEPTH Ul ClASSIFICATION OF MATERIALS ~~~ REMARKS 

(ft) (It/ ~ REC 
...J % ~~ - ,. .... ·. SAND. O*IMII grey mediUm dense 

~ 
POOrly QriiOtiO, fone to mad""" gralfled 

A 

ii"'ii 

subangular CIIICIIJC. sobrounded quartz. 22 SPT, trace shell 
wet 3 

90 

:::::: ·.·.·. ------1-

-
mm --, 92 

:::::: -
:::::: 

-!-· 

))!!)! 
.a30 

SAND. green~~!~ !Iter mt'CIIIJm dense. 7 
moderately gracled fine to medlvm -I-

ri: 
grained, wet. qulle gravelly, few small 23 SP'T 7 -cl'llps olllmostone 

8 
-I-

{:::: -
--::::;: -· 

96 

:·:-:·: 
~=::~:: 
·:4:-:· 

-,.-

:.: t:•: -
f} -I-

-88.0 .· .·.·. 
98 

10 ~=:::::1 -I-

t::=::; 24 SPT 17 -
·895 100 0 -:-:-:- 13 

1 
End or Boring tl100' 1-

..aTE.S 
,~ .. t.a ... ~~.~ 

1 

... ~ ..... AS' ... r--o•-
2. 1401 """"" .... IN!f.rl w 0'00 .. __, 
CM\l'O'"f'llbo~(I1{1J"JrJ 

•2"001 -

tOO 

102 

!- lOt 

I 
i 1-

I 
of r - ... - - - + _...., - - -

t!' ..,..,. " .. ..-------- ~---lPROJECT 
I.EM~rr,,A, 

--- --
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APPENDIX 2 
SUPPLEMENTAL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 261·280 

• 
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SANU I 1htgn•1 m"'J"'"' loon 
moao:r;ueJY gt11d&u wrrqultr r.lllr.J!I~ 
sancJ wr;l 

32 
(ROO 
14'1~) 

HQ COIII'g 
UC~J40;lsl. 
Coce 6 5to 10 S feet 

12 
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DRILLING LOG (ContSheel) I ElevationTopofHol'e 101 

Projed EAA Reserve<r A· 1 I lnstailalion 

ELEV 
(ft) 

:;nr 

DEPTH 
(II) 

CLASSIFICATION OF MATERIALS 

SAND llghl grey medium dense, poorly 
graded. subangular calcihc sand. wet. 
f.ne sand presen~ trace so" 

Same as above, bul greenish grey coror 

SAND light grey very d~nse poorly 
graded. suorounded calcrtoc sand, wet 
fine sand present 

CORE 
REC 

% 

Hole No. CPOS-EAARS.CB-0261 

REMARKS 

-8.4 

7 SPT 

·134 

8 SPT 

-18.4 

9 SPT 

~ ... 

-
--,6 
-
-,--

-
-f-18 

16 
-f-

15 -
10 

-f-20 

-
--
-

-'-22 

-
-f-

15 
-f-24 

10 -
__2!_f-

-
-f-26 

-
-f-

-
->-28 

5015" --
-
--30 

-
-f-

-
-f-32 

-
-f-
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Hole No CPOS-EAARS-CB-026, 
DRILLING LOG (ContSheet) 1 Ereva110n Top o1 Hole. tO 1 

Proj~ EM Reservoir A·1 ltnstallatoon 

El.EV 
(ft) 

OEPTI1 
(ft) 

·23 .3:1.4 

CLASSIFICATION OF MATERIALS 
Wffi 

CORE ~CII 
REC ::0::!: 

% ~~ 
REMARKS 

-~.)_4 

I ~"' oo _, 
Cll 

5012' 
- 1-3<1 

SPT; Hard drilling _ 
from 33 5to 36.5 feet 

10 

-1-

-
-1-36 

-
-26.9 37 0 • . • ·26.9 
~~,_~~~~--------------------~--+--+~~---------------r 

... 

... 

:::::· 

-38 4 485 ·:-:-: 

Same as above 

- G'raveiiy sA"No -o!We11~y-meii•Uin­
dense, modeoately gradeCI $ubangular 
r.aiCihc sand rounoeu quartz:, wet 

·28.4 

Caloosahatehe& 
FormatiOn 

11 SPT 

12 SPT 

·384 

13 SPT 

-
--38 

~~­
~ 

12 
-1-40 

-
-1-

-
-1-42 

-
-I-

9 
-1-M 

10 
-

11 
-1-

-

--46 

-
--
-
--48 

6 
-L-

~ 
5 

-1-;o 

-
-f-· 

-
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Hole No CPOS.EAARS CB 0261 
DRILLING LOG _19ont Sheet). lEI~v~uon Top or Hole• 10 1 st'MI .... 0..,.... 
PrtJ1flCI EAA Rfi\~!Volo A. I linDUIIatoon 

0 IIJf!'. 

~~~ 2 
CORE ~~ EL£\1 DEP'TH "' CtASSIFICA TION OF MAiERIAI.S REMARKS 0 REC ~ oo 

1ft I til) ~ % · ~~ iil 
-4 518 -4 ' 

;,:>:•; - f--5 
~:~ -

2 

~:·; 
-I->o· 

~:~8 -434 
•*·. Same as abOve · chips of SI.0/1e 6 {-:· recovered --.o.·.· 5 
~:~· 14 SPT -.·.·.· 8 

~:~ - ~ 

~::: -
.·o· 
~:~~ - r-, 
•:· . -~;··. b·> 
~:$: - -
.::~ -

>:::-: ---....... 
~e• S&5 >Ci· ~a• 

- - SAN"c1tiiihl gr,;;. iiense. "PoOrit graded 12 

56 

rout'IQed quart<, lin& sand pre~ent t111CII - 1-
sm, wet Ill SPT 23 

:::::: -
17 

:·>:· - h 
::::::: -...... 
!:~:::; -

60 

•:<·:· 
~ :::::: -·.·.·. -I-~:::::: 62' 
-:.:·:· 
~ .·.·.· -
{:;:;:: -t-

p::: ··S3 4 

:.:·:· SAND tighl grey medoum dense. poo• 9 .·.·.· to moc:tarate gradation. rounded quartz, --. 
~····· Jubroundad calclllc aand. wet, nne sMd 16 SPT 10 -
(:::: 17 --(::: -... 
··:-=·:· - 1-

r==' 
-,, 

:::::: - 1-

/~:~ -
:·:·:· 

r···1 -r 
t~~tl 

I ~<l Z 

SIINO Qr~~nl'h lll'l"V [!l..Oum, ®nu- , ~ 

1::;!:~ 
poor!• graO!'U !iubtonguiAr plato.y +.{-QIICIIIC Sind 17 SPT 

I ~ 1 ·~~ I 
IPRO.!ECl '" f"tti'\\ Uli .__.~ .. ---- ! HOlE tiUM~E"R 

f(l 
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t-PRILLING LOG (ConlSheel) I E.ll'vallon Top or Hole 10 I 
PI"Qjotl EM Ruorvo1r A-1 I lnstallauon 

El£V 
(ft) 

-~ 

DEPTH 
(fti 

11:::: 

~ [ j) \! 
:::::: ...... ~. 

t~~ 
:::::: .· .. ·•· 
:::::: 
(~~ 

jj; ~~ ~ 
.•.·.· .·.·•· ·>:·: 
~ :~: ~: 
:::::: 
:::::: .·.·.· 

~=:: :: 
·:·:·: 
:::::: 
·:-:·: 
::::=: 
:·:·:· ·:·:·: :·:·:· .· .. :.• 
:::::: 

ClASSIFICATION OF MATERIALS 

SAND greenish gre~. madoum oente. 
poorly graded, SUiliOUI1dad c:alc"lc 
sand rounded que!IZ wt!l 

SAND greenosn grey, moooum danJo, 
modellltelt greoed subetiQuleo calcobc 
sand, round~!<:~ quarU wet al>etl 

fragments reoovt!fed 

SAND olive g~y medium den ... 
poot1y gradi!Q sul!lang,dal c:ulc;•Hc san<! 
rnunded qua!IZ Will ~nt' sand 11"11<* soij 

l~;I 
.. ... J~~~--
~~ ~---------c.; ~ , ...... ~ ........ ,. 

L<Jffi, 
CORE ;rm 
REC I ~::; 

% Iii!~ 

18 

19 

20 

Hola No CPOS-EAARS-CB-0261 

REMARKS 

.034 

SPT, Or'llt Pilla! of 
tlnlfllone rec;ove.red 

.OS• 

SPT 

-73. 

-
-1-

-
-1-n 
-
->-

7 
- f-74 

II 
-

14 
-I-

-
- 1-76 

-
-I-

-
- f-78 

11 
-f-

12 -
1~ 

-f.-eo 
-
-1-

-

-1-82 

-
-I-
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Hole No CP05-EAARS-CB 0261 
DRILLING LOG (Cent Sheet) I Elevauon TOP oh-looe· ro 1 S1'1M180f 

6Stlfl!!b -
ProjeCt EM Reservotr A-I j l~statlauon 

0 U!ffi 
~ ~~ z CORE ~m ElEV DEPTH w ClASSIFICATION Of MATERIALS REMARKS c:J REC ~::E oo (f\) (It) w % ~~ 

_. _. m 
-I'lL~ --

SAND greenisn grey, medium Clense. 13 

·:::: 
poor lo moderate. more gravelly -f-
gradation, sul:>roundec:l quartz, 21 SPT, more gravelly 

11 -subangular calCitic sand, wet, trace 16 
phosphate - ,_9 0 

-
- f-

-
- -9 2 

mm 
-
-'-

-83.4 

!IIIII 

SAND· greenish grey. medium dense 9 poorly graded, subroundec:l qusrtl;, -r-94 
subangular calci!ie sand, wei, trace 22 SPT 7 -phosphate 

9 
- r-

-
- h 96 

-
- -

:::::: -

: ~: ~: ~ - r- 98 
-88.4 

1 !·! 

SAND greeniSh grey, medium dense, 
11 

poMy gradec:l, rounded quartz, - 1-
subangular cslcrtic sand, wet 23 SPT 12 -

-899 100.0 i7 
100 

End o( Bonng at 1 00' 1-

NOT£S 
1 5ola .. flet0vlsui¥ky daC$11'-td -tn fiCQ'Jfdllnoo 'Mil'\,,. "-STM 

102 -1>2·~ 
~ "0n~'Mif!J0"0IO,-*l 
01'1201p~(1lfe'10 
II TOD, 1-

1-

-
PROJECT 1m : I 

EAAR.r.;eiV\m,.•l 
I HOlE NUMBER 
t.:.P(5-EAA>l5-C~ 
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tlote No Cf>OS.EAARS-CB-0262 

DRILLI!'I~ T PvlllOtl 
tnstwbon =: 

I Projec:t. EM ReMnooorl>.-1 10 S~ """ rvpe 01 M 3"' bot. Rotary r,le!I>Od 

2 Loc:at10" N763551 E781692 6 • NAD 1983 11 Darum lot E~IIM ShOW!\ NAVO 19M 

3 Dnllino Aoencv NOdarse 4 Associates. I~ 12 ManufaC1ure(s D~s10nauon foe Droll. CME-5S 

4 Hole No· CPO:>-EMRS.CB-0262 13 Total Number oiOIIelt>urden Sampla Taken N/A 

5 Name of Dnller Raben OeAngelrs 14 ToUt Numller o( Core Boxes 1 

6 Otrectoon of Hole 15 E.levahon GrQum! Water Not measured 
r:;;;a Vel'tlall c::J In~ 16 Date Hole Slal1ed Completed 

7 Thodlnoss of Burden NIA 
1/1812005 712012005 

8. Thicki>8SS of cap roc:11 N/A 
17 Elevatoon roo ol Hole 11 8 (It) 

18 Total Cora Re<:o'iel)l for hole. N/A 
9 Depth of IIOle 100 5 II 19 1Mpee1or J Petcio 

0 

Iii ~~~ ELEV. DEPTH ffi CLASSIFICATION OF MATERIALS CORE REMARKS 
(II) (II) 

(!) REC oo 
~ 'lli .~ 

.J 

"' .8' f!f 
--111 GRAVEL. light c:reamy grey medium 118 15 .,. 

- line IOfllilt eo«rw. angular to -

··~ subanguJar, dry srlly and undy 1 SPT. Road ba» 13 
- 1-.,. • ~ .. -

9.8 2.0 .-, 98 
~· 2' to 4.5' unoer our weight. no recovery 0 

0 

2 

~~ Peat on side of SP'T -
~~ 2 SPT - 1-
~~ -
1!.\t~ 

'·~ E l!!'t 
4 

'J~ 68 
(!1\l 3· soft blown PeAT then org;anoc 

~ 
'I~ 

ClAY very 110ft btown blac:k wet 
3 SPT 0 

~_I -1-. 
5.3 65 -, ·''' 5.3 3 

6 

Light grey. tlrlnly b<!<lded, mooe111tely 
sttong to stronQ. tine gralneo --
liMESTONE Mth rodenllwotm boles 48 I HO CO<ing. -loght grey and eteamy brown. molted. IRQO UCS..3690pso 

medrurn bedded. mOderatltly strong to 30"~1 - - , 
stroog, fine gra~ shelly UMESTONE 

~ 

8 

becomrng porous ror bouom o 3' 

- -
-
- t- 10 

-t 
.-L-

0.3 115 0~ t 
r::-~ Gravelly SAND IIQhl o~v medrum 

~~·I 
denR wt>ll gta~~~a. rrneto r;oa03e, -I-
angular to s"bA!!gUiat Wj<l ;rav~rl _f-

·(')· RaKes (fine •~I llmllttooo anell 
lraQrneiW< -I-

I 

l:::t~ 

j_ 
I ~ fl 12 

·=~ I +t ~:6 ! • Sill -i• . --- • 
I .~raw i 

•• 

I PROJilCl 
~ F\•&n!>U.I/\•1 
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~-=--~----:---.-::-:---~--:-7':'""':'--:-:-::-----.:..;H"'o·""'-"'e ~o CPOS.EAARS.CB-0262 
DRILliNG LOG (ConlSheet) J Elevauon Top otliole II 6 :'~:' 
~- --

PrOjkl ~ Rese111o1< A.-1 ltnslallalloo 
- 0 

El..EV OEP'Tli ffi 
c~-1 cnt ~ 

CtASSIFCCAllON OF MATERIALS CORE ~~ 
REC ~~ 

% "'~ 

l-"-22.,_.2--l--"34::ti"'-.O~~ .... ili- -o;,iY9~pleCes-,~----+---l--+'"22..._,2.__ ________ 501_5"--;-,.. ... -

-112 390 

~- ' ~ ·· 8 SPT - f-••• .. ' 
.t~ . ' •• ••• . ' 
.t~ . ' 
.·.~ 
P.:~; 
t.::r>< 
~::~ . .., ... 
~:~: 
·:-~ 

~.;;::: 
~:~: 
t~:~ 
~~::: 
-~:~: 

-G"raveiy SA'Nt> -eg;,ig;ey-medium---
dense well graded nne to OOatU 

angular to subangular fine .-e 
coarse strong cemantecl sand, with 
subrounded Quar12 grain, ahclis and 
fragments 

-
-1-36 

-
--
-
- -38 

-
-272 

9 6P1 

.. c; ;.::~~ 
~--'-"3"'2'""'2'-'__;::::-..::'"" !~ - -S.AN"o-:-~hicii;iimr g;;; -rriedTum----1--+--;..::·3"'2"'~.2._ _________ 4_.1-« 

f:::: dense. well graded. rrne to coarse. _ 

OCCI§k)naJ rartla 

1
··.· ·.· ·. subangutar mostly qu•r12 subfounded 10 SPT Oulck dnlhng, _

1

1

°
6 

_ 

-1-46 

·:.:-: :::::: 
:~~~ :~ 

lt ,:., .. 
~::::;: 
~-·· ··· {) 
{·:·:< 

As. above s.!>Pily Me to mlld•um Sll~ 
tmgmet>ts (!>DIS() ll"·'rn th• II') ••>~>•to 
suoangu~r gra~~el, _!l.,foiO<l uo od SPT 

-
-I-

-

--~--

~ . .. 
____:___} 

-H 
f ..... ·. 

L=-~ ;;=--= t-~-:~:r--~------~~;:;:i:-=::::jt::.:~::,:=-::=;~~~::_;~==::: 
"' '""""'"' --- I PROJECT fhOI E NIJMBER 

~ 

---{ 
I 

EN. !-i..s.<M!O&- ~EAAA~ 

•8 

50 
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Hole No CPOS-EAARS-CB 026Z . 
DRILLING LOG {ContSheet} 1 Elevahoo Top ott-tole. 11 8 -· .. • £~loot< 

ProjeCt EM Reservou A·l _[ lnsiallauon 

0 ~ffi 

l~"' z CORE !:LEV DEPTH UJ CLASSIFICATION OF MATERIALS o..<D REMARKS 
&3 REC ::.:< oo (II) (ft) 

% <::::0 -' _, (I)Z al 
-400 518 

- f-~; 2 ... -
.. . -f-

-
-42.2 54.0 -42.2 

P.:~: Gra"Yelry SANO:I-,Qhtg;l;y-:-mi.dium 3 

~:~ den$e, well graded, fine lo ooarse, -
~;>.· subrounded, rounded. wet. moderately 12 SPT 5 ... -I-'til.', cemented sand (fine gravel size), shell ><:>· 5 

~\G fragml!llls and quartz. -... 
-f-~:···· ,.:;.;. 
-~:~: 

~:5 
-f-

t>-:" -

56 

't;l,', 

~:o: -I- 56 

~:~ -tv··· -472 ..:;.;-
Gravelly SAND· light grey medium ~:Q: 13 
den$8, well graded, fine lO med•um -

~=~· some coarse, subangular, we~ som" 13 SPT 4 
~:=--· subangutar . angular cemented sand 

_,_ 
..;.:-: 8 
>o· tflne gravel sae), trace black mineral -
\G: subcounded medium sand. shelly - 1-..... fragments (qualt1./911ells, S0/50) 
~:·-·. ,.:;.;. -

60 

~:Q: _,_ 
~:5 -
~,;-· ..;.:.; - I-
~:<:>: 

-

62 

-522 64.0 ~:{) -52.2 

!!::; 

-SAND-iigtitQ<eY, me<liumdense, well 12 
graded. fine to med•um. some coarse. -
subangular, With some moderately 14 SPT. Occasional 10 

cemented sand (angular fine occasiOnal cemented horiZon 3" - -
10 

ooarse gravel size) shell flagmenlj; thiCk -

~ ~ \ ~ ~~ 
(qualt1./sl!ell 50/501 - -

-
- -

66 

:-:·:· 
: ~: ~: ~ -
:::::: - 1-

:::::: -
511 

{~~ SAND t.gntgr<>eniSI> <;~r<-,. moo,um T 
dense well oraded, 1111 .. and medium, 

+- ~ 
~=:::: sub<n•guiiiJ mosllylluartt. o«as•cnai 15 ~Pr~~~ -.·.·.· 

68 

'iO 
t!i'41 'fi:•J.fM 11·:~ ........._,....,.,...__.. PROJeCT ~OLE NUMBER ..... I 
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Hole No t.;POS.EMRS-CB-0262 
DRILLING I OG (Coni Sheetll Ek>•&llo" Top of HOle 11 e ~5 .. 

8 ,.,_,. 

J lnolallahon 
-

f'IOJtlcl EM Resl!rvOII A· t 

0 w!Z: 

~~~ 4 CORE· ~l:j E1...EV DEPTH .... ClASSIFICATION OF MATERIAlS REMARKS 
(It! lilt Cl AEC I :::0:::0 0<> w % ;,;~ .J _, 

ID 
-584 . 

shelly fragments ---=---... 
cemented hof,zon 3- -I-
lhldC -... -f.-n 

-... - -
-

:::::: -622 
SAND as a~ I()( 0 7' then Sandy 

3 

(~~ 
GRAVEl, gray medium denliel fone -
OCC8S"''lal coarse, suba"'Jul~r 16 SPT 6 

:::::: c:emented (moder.Jtefyl fine to mecllum - ~ 

Z2 some coarse sand wot/1 ahriy -
r~~ fragments, mostly quanz uno - f.-

74 

76 

;::::: -
: ~: ~: ~ - f.-

!~H 
-
- f.- 78 

:::::: -
--617 790 -871 

:.~ S&n<rY"G"RA"v'ECire~."iine 
33 

coarw, .,... graded •ube"!lular. -
-.~ ~ted (Ha!dl fine to coarM s;~nd 1i SPT, 'Gra""IIY 50/1" 

- ,_ ••• wdh sl>el> fragmen\t dftlltng ao 
.. ' --
.4 .,. - 1-

~ ' -
.t~ - 1-.. ' 82 

.~~ -

- ,_ 
··~ -

·122 1140 ••• ·122 ------------... -:.:-: No recovery 5011' 
t:::::: -r···· 18 SPT 1 n mo 11an1 ... ('elllf"l1111 llllnd -r :;:::: ~ 

······ 

~ 
:::::: 
=·~·:· ·:·:·: :-:·:· 
:;:·:: ........ 
:::::: i .~...,:,:lllOLE NUMBER ~ ·.·.· -

~-iO.ut --- IP~OJECT 
E. 'lA t'IStllWII A,.__)_ C~&.AA~M 

68 
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Hole No CP05-E.AARS CB-0262 -
DRILLING LOG (ContStleel) I Eievahon Top of Hole 11 8 ~ ... 

5 Stwtlt1. 

ProJect EAA Reservoor A-1 ltnstallation 

0 ~!fj ~~~ EL,EV DEPTH ffi ClASSIFICATION OF MATERIALS CORE Q.ID REMARKS 
(II) (II) (!) REC ~~ oo 

w % <=> ~ 
_,j ti)Z m 

-76 .8 ·lfi.lt 

-n 2 
SAND grey, medium aense, ~n~ to 7 
coarse, well graded, subangular. some -
angular cemented sand, (fine gravel 19 SPT 9 

-I-siZe) mostly quart:l, trace shells 11 90 

-
-I-

-
-I-92 

-
-I-

-
-82. 2 

SAND- grey, medium dense. fine to 11 
coarse. well graded. subangular to -

94 

angular, pieces cemented sand (fine 20 SPT 8 
- f.-grained), quartzi$hells 50150 10 -
-f-. 96 

:·:::: 
-
-f.-

-
-f.-98 .. . 
-

-87.2 
SAND: grey, medium dense. well 5 
graded, subangular to subrounded, -
mostly quanz. some shell fragments 21 SPT 8 - f.-

-88.7 100.5 8 
100 

1-

End of Bonng at 100.5' 

NOfES 
1 $OQ •• ll6a ~altt das&lf..a 
1n ICXQf(IIN:a W~IJ'IU'\e ASiM 

1-
- 102 

~D:!<~Ul 

2 10 n&mmerWIU'I 30" <lrao ~ 1-
ot'l20'..,..t'Sp00ntt,.W10 
cTOO) 

- f.- 104 

-

-
I 

I I - ! -- -~i f!J!V' ,, • ..,.,..u-._,_..._, I PROJECT 
. EAA R~¥VO rA ! 

I HOLE NUMBER 
CPl)S !:MRS CB <r.!G2 
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Hole No CPOS.EAARS-CB 0263 
DRILLING LOG I DNI$ion Installation ~~ .. 
1 Project EAA Reservoir A· 1 10 51Ze and type at Ool 3" bit, Rotary Method 

2.. Location N759n7, E784912 6- NAD 1!183 11 Datum for Elevabon Shown. NAVD 1988 

3 Drilling Agency Nodarse & AssOCiates. Inc 12 Manufacturer's OestQnatlon for Drill Dlednch 0-50 

-4 Hole No CPOS.EAARS-CB-0263 13 Total Number of Dvelbutden Samples Taken· N/A 

5 Name of Driller Erik Bluemke 14 Total Number of Cor9 Boxes. 1 

6 Direction of Hole 15 Ele\latoon Ground Water. Not measured 
D:Q VertJcal D Inclined 16 Date Hole Started Completecl 

7 Thtckness of Burden N/A 712912005 81212005 

8 . T~te!<ness or cap rock NJA 
17. Elevation Top of Hole: 11 (It) 

18. Total Cote Recovery for hole N/A 
9. Depth or hole 100 It 19. Inspector: N. HoiSt 

0 ~ffi ~~~ z CORE ELEV DEPTH w CLASSIFICAnON OF MATERIALS d,ID REMARKS 
(It) (ft) <!I REC ~~ oo 

'!! % -' 
CllZ "' 

''' PEAT blacll; dry, medtum dense, flne 110 5 
!l~ gratned, organic, wrtn $0me fine to -

0 

~,, coarse, angular lomestone gravel. Moist , SPT, Fill 5 

at 36ft - -
t,~ 

9.5 6 

~~ 10 
'~ - ~-

~ ~· 2 SPT 7 
-

2 

,,~ 8 .0 4 
~,, 

4 
t,~ -

:; SPT 2 
~~ - ~ 

55 4.5 ,, ,,,, 
65 3 

Silly SAND· llghl brownish grey wet. 16 
medtum dense, well graded, fine 10 - -
coarse. angular. calcitic, sbghtly plastic 4 SPT 10 

w\th some angular. fine to coarse. -

limestone, gravel 5.0 1A 

46 6.4 50/5" 6 

LIMESTONE caprock -
5 SPT: umestone - '-caprod< from 6 4 lo 

3.5 111t 

5012" - '-8 
6 25 SPT; Only limestone -ch!ps at 7 5 II: Hard 

dr11Ungtrom7 51o85 _ 
1-1\ 

20 I HO coring -(ROD 
0'4) - 1- 10 

-
00 11 0 - -

•• !' Sandy GRAVEL light brownosn grey, 

• • very dense wet well graded, finP. to -

.t~ 
coarse angular, limestone 

- -

~ ... -
~ ·-~ 

Ji~ 
-, 

·2<. ~ 
30 r 

~~·· 
-r 

I 7 
I SPT OUt! at 13 5 1! 501'3'' ~ 

I ... ~ J 
on 7129105, Resumea ,. 

---- --- -t ~~105,J1ard Jl!lllmg 
~"~ -~NMUtta_,..~..-.:.- PROJECT I HOLE NUMBER 

12 

1 CPOS·EAARS:B-0263 r 
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Hole No. CPOS-EAARS-CB-0263 
DRILLING LOG (Cont Sheet) I Elevation Top ot Hole· 11 

Project EAA Reservoir A-I jtnstallaHon 

ElEV 
(ttl 

-75 

DEPTH 
(fl) 

0 
z 
w 
(.? 

~ 

-••• . ~ •• 
~·· ,. . ..• ~ 
,. ·, . 

~· •••• 
185 • • -

CLASSIFICATION OF MATERIALS 

-SAND-pale bi'oWrilsii rieY. medium 

dense. wet well graded fine to coarse 
gramed angular, calcitiC. lrace s1tt 

CORE ~~ 
REC I ~:::E 

% 1.ni 
REMARKS 

from 13 5 ID 14.5 It 

-7.5 

SPT 

I ~~ oo 
..J 
IX) 

-
-1-16 

-
-1-

-
-1-18 

12 
-1-

4 
-

7 
-1-20 

-

-1-

-

-1-zz 
-

-!-;~} 
t----:"""12"""5'--i.....,.z'!.l~~-.,~: .... •·?:.-+.1- -Gia'VellySANo-asabOve-biii-pa·-~~-----·1---+-+'.:..:12""5'-----------7-l { ~ :rs· greemsh grey Wllh fine to coarse. -!-24 

~~::: subangular limeslonegra~el 9 SPT ~ 

;)::: ~I-
t~::~· .. ·.·.·. -
~:.;-:-
1·:,~: -1-26 

f~ =~-r·.J:-: 
·=:tj: -

f:::_·~.- -!-28 
I-'-' _,_,17"'.5f-1~2~85:....j~•+ ·11 5 -SAND- as above b7.iTess(s'Ome)g-'=ra:::-ve:::-, --:t--+-t'-'-'----"'----------,-0-[ 

and a !race very frne subrounded, 
qual'tZose sand 10 SPT 

-1-
5013" 
-
-i-30 

-

-1-

-
:-:.;- -1-32 

-· 
j~:~ -t-

t=:==:Jt==--=:!~ L Cill"lll uwa -- -
1::: FiJRJ.I •n• __ ,. __ -· , ! PROJECT 1 HOU: NUMBER 

EAA R~rv01r A-t CP05-EAARS-CB-02!N 
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DRILLING LOG (Cont Sheet) I Elevallon Top of H<>le t 1 

Projecl EAA Reservotr A· t Jtnstauauon 

ELEV 
<"> 

DEPTH 
(ft) 

CLASSIFlCATION OF MATERIALS 

SAND· as above 0111 very dense and no 
gravel 

No recovery 

SAND pale greenish grey, dense, wet, 
most unrrorm, fine grained. subrounded 
and qua!Uose, ltace fine lo coaf'Se, 
angular, calc:IOc: sand 

SAND as abovot DUI medtum densto 

CORE 
REC 

% 

~ffi crm 
~~ 
<I>Z 

11 

12 

13 

Hole No CP05-EAARS-CB-0263 

•LL.J 

-27.5 

REMARKS 

SPT, Hartl drilling 
from 34 to 38.5 ft 

l~;, 
oo 
..J 

"' 
5016" 

_,_34 

-_ ,_ 
-
_,_36 
-
-f-

-
-f-38 

5010" 
-f-

SPT: Spoon bOuncmg _ 

-f-40 

-

-1--

- . 

-1--42 

-_,_ 

10 
-1--44 

SPT. Caloosahatchee ___2!_ 
Formation 17 

SPT 

-1--

-
-1--46 

-

~ 
----£-48 

_r 

101 

3H =!50 
• 

-1- -- ---~ 
-"'JP"'R-;f.O~J'E.,""C"'T....__:___,.,.,..= .. ....,.1HOLE_N_U_M_B_ER -------! 

' EAA fit-_?el"v~l CP03-EAARS-~8-026:J 
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DRILLING LOG (ConLSheet) I Elevatton Top of lioie 11 
PrOJect EAA Resen~otr A-1 Jlns~auatton 

ELEV 
(II) 

DEPTH 
(Ill 

CLASSIRGATION OF MATERIALS 

SAND· as above, medium dense 

SAND. as above but loose 

SAND as above 

SAND as above bul verv ICJMe 

15 

18 

17 

1S 

1-lole No CPOS.EAARS-CB-0263 

REMARKS 

-42.5 

SPT 

-47.5 

SPl 

-52.5 

SPT 

-SJS 

SPT 

--52 

-
-~ 

8 

----s---1-54 
-

8 --
-
--56 

-
-~ 

-
-r-58 

6 
-1-

3 
-

5 
-I-so 
-
--
-
--62 

-
-,-

3 

-;-1-64 
-

5 
-1-

-
--66 

-

=t -rss 
'l =r 

1-
-~7'0 

o;:Qi,l.nueo; t 
j PROJECl 
IJ'!'" l<~,..f'/(JII ..... JHOLE NliMBEP. -----i 

CP05-EAARS-t.B-0.te"j 
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Hole No CPO!>-EAARS-CB 0263 
DRILLING LOG (Cont Sheel} 1 E1evatoon Top 01 Hole , , Sf\141\~-

f Sllfti.S 

PrOjeca EAA ReseM><r A-I I Installation 

0 Wffj 

~~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE ~IXl REMARKS 
(I\) (ft) 

C) REC ::;:::;: oo 
~ % <=> ..... 

II>Z ID 
- -592 

-
-I-

-.. . . . . - 1-7 2 

-
- -

-625 73.5 ... ·62.5 

.~ Sandy 6RAVE1: ,;a;e greenish grey, 
Jll 

~. ~ very dense. wet well graded fine to - -7 .• ~ coan;e, angular. sandy fllllastone and 19 SPT, lntermlnentllard ~ 
calcareous sandstone drilling from 75 to 

20 

~ •. ~ 78.511 - 1-

·~· -

4 

. ~ - 1-7 

·•' -
It~~ 
~~~ - 1-.,. 

-it •• 

6 

- ~. - 1-

··~ -675 
• • Sandy GRAVEL as above .• ~ 00/3" - 1-... 20 SPT -
'"~~ .,. - 1-
it.~ 

'"~~ -••• - 1-·~. 

78 

80 

~~~ -

~·· ~ - . - 1-
I'~~ -••• 

82 

. ~ - 1-
-725 835 -~~ -72.5 

SAND llgNt greentsn grey dense wet 14 
well graded fine to meolum grallled, - 1-
equal parts subrounde<l quart2 and 21 SPT 16 
angular caiCIIIC sand -

14 
- 1-·.· .. ·, 

f:-:·:- -

L 
- 1--

-
I . - 1-. 

-. 

__l ·7- E· -r . ---
~.,..,, l -

86 

88 

'E!.i.Jf0~" lib ...... _... .. __,.. I PROJECT 
EM R...--se<volt A.l 

I HOLE NIJMBEP 
I CPil5..£AAR&-'.;B-v<>;·3 J 
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Hole No CPOS-EAARS-CB-0263 
DRILLING LOG (Com Sneet) t Elevat•onTop otHo;e· 11 

P101ect fAA Re&ervolf A- t itnalallat•on 

CORE ~ffi 

I!~ ClASStFtCATtON OF MATERIAl,$ n_ID REMARKS REC 
~~ '4 

SAND llght greemsh grey, dense, we~ 14 
weft graded, fine lo coarsv giBined. -f-
mostJy angular, catcitk:, !.lace 15 

22 SPT -
subrounlled quartzose t6 

- f-go 

-
-f-

-
- 1-92 

-
-I-

-82.5 
SAND as abOve but with some fine ,, 
gravet and medium dense - 1-94 

23 SPT 12 -
11 - 1-

-
- 1-96 

-
- 1-

-
- 1-98 

-37.5 
SAND: as above Willi some fine gravel 14 
but dense - 1-

24 SPT 19 
-

-39.0 100 0 14 
100 

End or Bonng at 1 oo· 1-

NOlES 
1 SOlis.,.. flefd. ~~ datSt6fld 

-,02 ln~w.thNASTM 

O~it1t D 248e 9l 

,_ '"Ill' I'IDI'I'II"* ~1'1 llT arop uuo 
QnZ-D ~!IUIQOf\ 1 \ ~I D 
t:O" OO } -

,_ ,04 

1-

~~~;p;R~O;JE;C;lt::J::::::~~H;O;.l;E~N;U;M;B~ER~:::--
EAA R~eM•I• i'. , CPO>EAARS-CB-C2G3. _ 
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DRILUNGLOG I DMsGo: 
Hole No CPO&-EAA~S-CB-0264 

llnstaliaUO<\ :;:.:."';,~! 
1 ProteCL ~r1<11f A·1 ItO srz .. aM typo!!"' b!l: 3" bot, ROlary MGUiod 

2. location N7564l\9 3. E7&69!.'5 6 • NAO 19113 11 D&~um tor El~vatiOR Shown NAVO t088 

3 Onliong Agency NOdarse & Assoc.ates, tnc 12 Manufacturers Oesl!lnatoon lor 01111 Diedrich P.50 

4 Hole No CP05-EAARS-CB-02&1 13 Total Num_btlro!OVert>urdenSamplt!lo Ta!_en NIA 

5 Name of Otlllar Errk Blueml<e 14 Toml Number of Core SOXII$ 1 

6 Dlre<:tlon of Hollo t 5 Eleva loon Ground Water Not measured 
fiS! VertiCal ..--;J Inclined 16 DateHole S1anecl C~led 

7 ThiCkness or Burden N/A 111912005 711912005 
17 Elevallon TOPol Hole: 13 (Ill 

8 ThiCkness of cep rod< N/A 18 TO!al Core R-ry lot hole N/A 
9 Depth of l!ole 100 II 19 lnspeclor N Holst 

0 ~ffi ,~~ z CORE ELEV DEPTH UJ ClASSIFICATION OF MATERIAlS ~~~ REMARKS 
(R) (ft) 

(.!) REC oo 
~ % I~ 

.J. 
a! 

'!;>;<; Gravelly SAND yellOWish grey to light 13.0 39 
··:~ .... ~><own dry, very dOMe, well graclecl, fine -'•:•.· to coarse g<ami!ICI a119u1Dr, caiObc, t SPT 40 
~::: roadf~ - -
··o· 115 33 

~:~~ •:· . 18 
- -· ~~::: 2 SPT 16 

~:~· 
-

23 

~:~ 
- r-

95 35 95 
'-J • PEAT at 3!1 n to 57 11 ·- ·- I 

0 

2 

::~ - r-
~·!! 3 SP'T 2 -... 

80 2 

I .:. ~ 2 
73 ~ 1 J• -

~ Gravelly ClAY dirk gray, !)lasuc. ~n 4 SPT 1 

· · ·-~ 
- -

65 ,~ _! .. ~ 65 5015" 

j:-r.: LIMESTONE p31e y<!llow grey grey and 
light brown. fine uralned lhlnly bedded - ~. 

~ fossilifetous YUG!b' moderately stroog 64 , 
HOeort~ 

~.:::: ana na.u to soft and weal< CROD IJC~15 -

~-'-
4~) - r 

6 

a 

~ 
-
- r 
-

30 100 - -·-'Ill '·•· -.... 4 
'•• - r 
~··4 1S 

... ~ GRAVEL paid bi'OWilil~ (ltilY M!!1 

# }.'; roose anguta• cn~toiiQ, trGCil aano . SPi 

~ · 
~ ·· ~J ··~ 

I 
~ 

OS 
GR•va a·~ tr.:t wr'f lm'5e. 

~··· I ---.. . ... !; SPl H.ttO rtn11"l! -i •••• frti!T' t3~<to 111 It 

--- - PntjEc;+ 
,...._ l!!mJ!l1•rrM11'1ll b'rll 

- -=-r::__ ~~ 
~tro)><'¥1ol.IO- ··~.,. .... HOlt=. NUM~E-R-~-

10 

12 
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Hole No CP05-EAARS·CB·0264 
DRILLING LOG (ContSheet} I Elevation Top or Hole 13 

Project. EAA Reservoir A· l llns!allatlon 

a 
ELEV DEPTH ffi 
(t\) (11) § 

·5.5 

.• ~ 
~~ ••• 
-.~ ••• .. ' •• ••• 

18.5 • ' 

CLASSIFICATION OF MATERIALS REMARKS 1 ~ ... oo 
..J 
Ill 

-
dnllong to 16.5 and 
partlal toss of drilling -1-16 
nuid -

-1-

-
-1-18 

•5.5 -SAND-Piiie liro"Wni'Sti greY. "Wet. -;:,o-=-os=:e=-. --1----11--t~"-----------3--[ 
well graded, fine to medium grained, -1-
angular, calcilic, some gravel and some SPT l 
Slit -s 

SAND as above but loose ana no 
gravel 

SAND as above but dense with a trace 
fone gravel 

8 

9 

·105 

SPT 

·155 

SPT 

-t-20 

-
-~ 

-
-r-22 
-

-f-

5 
-st-24 
-

4 
-f-

-
-1-26 

-
-1-

-
-1-28 

13 --
18 -
17 

--30 
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DRILLING LOG (Conl Sheet) 1 Elevation Top of Hole 
Hole No CP05-EAARS-CB-0264 

13 Sl'ltDI3 ;;tl 
sc.~, 

Projed EM Reserv011 1\· 1 ltnatallellon 

0 wffj 

~~~ z CORE -' m ELEV DEPTH UJ ClASSIFICATION OF MATERIALS "-:. REMARKS 
(f\) (h) \!) REC ~;j oo 

w '14 ...1 _, 
tllZ ID . -204 

~ ~ [t!:~. Gravelly SAND as above but I'T1ore •£U ~ 
5013" 

~:5 gtavel -!-
t>:···· 10 SPT -:~::: 
~!'·~· -I-
~::(3 -~:···· 
~-:- - -. ~=~: 38 

~:5 -... 
-.;,:-: --
:·o· -
~:~8 ... . - 1-. 
~:·-·. -25.5 38.5 .. ·25.5 

38 

Only one angular fragment of 5()/0" 
LIMESTONE re<:overed - 1-

11 SPT; Spoon -bouncing; Hard 
drlllll\g from 38 5 to - 1--4 ~2 h 0 

-
- 1-

-
·29.0 42.0 - 1-42 

-
- 1-

-30.5 
SAND. pale brownish grey to grey, wet, 20 
dense. poorly graded, fine grained, - 1-
subrounded, quartzose with a Ira~ to 12 SPT· Caloosahalchee ~ 
some fine to coarse, angular, cale~trc Forma11on 

17 
sand - ~ 

-
- - -46 

l.. 
-
- -
-
- ~ 

-355 r···· SAND: as above but pale Qreentsh grey !! 
:::::: and medium dense 'ery lftllb C>JicrtiC - 1-

r::: 
sano <I'A, ll SPT ~ 

II -- 1-

-

(\1 I 
- 1-

-- =1 .=::.-:: :r= ! -;= 
f l.l ~lle> ...... ~ · ..... ~ PRO.IECT HOU: NUMBER ~EAARS.CB-Olf1.1 

48 
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DRILLING LOG (Coni Sheet) I Elevatcon Top of Hole 13 

Protect EAA RI!$0NOtr A-\ linstallatton 

ELEV 
(ftl 

DEPTH 
tn) 

0 z 
w 
Cl 
w 
~ 

)\)\)) 

... 

CLASSIFICATION OF MATERIAlS 

SAND as above with very l~tle cal cHic 
sand 

SAND as above 

SAND as above buliOose 

~~I SAND pale gresncsn grey w~L dense 
:::::: gap grade~ rcn• to c:olanoe gralhea 

J
::;::: subequal ii!T\ocml~ ul nne gracn~ 
:;:::: tlOubrot.moerJ quan.zose and r,ne cc 

CORE 
REC 

% 

14 

15 

16 

f7 

F
•:·:·: .;oarse angular carc~lc some q<a,el 

'=-~~~~~~~~~~~j~'':'_•_. --- I 

Hole No. CP05-EAARS-CB-0264 

-40.5 

-455 

-50.5 

-555 

REMARKS 

SPT 

SPT 

SPT 

SPT Ooonol)e" 
1.. 1me..stone 

mn~:r 

-I-52 

-
-I-

6 _._,54 
~ 

12 _ ,_ 
-
_,_56 
-
--
-

-'-5s 

5 
- I­

s 
-

8 
-I-so 
-
-1-

-
- 1-62 

-
- I-

2 
- 1-64 

2 
-

2 
- 1-

-
--66 

-
- '-

-

-I-ss 

13 
-1-

18 -,-4-r 
~70 

~.;:ru•"' "'"' -----· I PROJECT 
EAA Rer.~c'\1011 A I I HOLE NUMBER 

CP'l5-EAARS-CB-0264 
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DRJLUNGLDG (ContSheet) I E!evaHonTopoiHole 13 

Protect EM Reservoir A-1 Jlnstalla\lon 

ElEV 
(II) 

DEPTH 
(ftl 

0 z 
w 
Cl 
w 
..J 

~\~ 

CLASSIFICA110N OF MATERIALS CORE ~~ 
REC ~::; 

% Ul~ 

Hole No CPOS-EAARS,CB-0264 

REMARKS 

-60.5 

I ~"' oo 
..J 
CD 

-

--
-
--72 

-
-r-

SAND; as above but medium dense. 
mostly caleltlc, fine lo coarse gratned. 
angular with trace siM 18 SPT 

8 

--ar-74 

-655 78.5 

-703 833 

-

Only Sandy UMESTONE Clllps 

recovered 

SAND pale greenosh grey, wet. medium 
dense. poorly graded, mostly fine to 
coarse g1a1neo, a119utar calcibc w1th 
fine grained ~ubrouncled qullllzose In 
lesser amount 

19 

20 

-
11 --

-
--76 

-
-,-

-
-r-78 

-65.5 

50a' 
- r-

SPT, lnlerm1tlent hard _ 
drilling from 78.5 to 
83.311 - -so 

-
- -
-
- f-82 

-
- f-

-70.5 

29 - -84 
SPT 18 -

II - -
-

--as 
-

--+ 
--f .. 
-,-1!6 

-75.5 ·-
'

HOLE NUMBER 
CPC!t-EAARS·C8-01B-1 
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DRILLING LOG tContSl'leet) I E•evauon Top or '"foil! 13 

ProJect EAA Reservcw A· I I lnstaUallon 

ELEV 
(It) 

-870 

DEPTH 
(It) 

1000 

0 
2 w 
§ 

::!·!. 

/} 
r>:·: 

~-:.:·: 
-f' •• ~ ••• f ... 
,. .... 

CORE CLASSIFICATION OF 1M TERIALS REC 
% 

SAND· as above but med•um grey 

SAND llghf greemsh grey, wet, densa 
poorly graded, fine to coarse gra•ned. 
fine sand is subrounded and quartzose, 
medium to coarse 1s angular. calcite 
cemented aggregates of the fine 

SAND as aDOve but tram calclllc (shell 
fragments) sand 

End of Boring at t 00' 

-· 

U!ffi 
-'m 
~~ 
<(:::> 
cnz 

21 

22 

23 

Hole No CP05-EAARS...CB-026A 

l ~~ REMARKs oo 
...J 
m 

9 
-I-

5 
SPT -

6 
- f-go 

-

-f-

-
- f-92 

-
-f-

-80.5 

16 - :-94 
SPT 16 

-
16 - :-

-
- f-96 

-
-f-

-
- f-ga 

·855 

13 
- f-

SPT 23 
-

26 

100 

1-

NOTES 
1 Sc»>llltl...., \llaulllfl~ d.-!! ltd 

-102 lh~<NithtMASTM 

P~beln 02-t8&-9~ 

2 1eo-"""".,. ..,..tllCT OI'CICI und 
Of\ 2 a sctupoon ~, Yr 1 o 

~ 't l"00) 

1-
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Hole No CPO~ EAARS.CB 0265 
DRILLING LOG I Dovosoon !InstallatiOn: ~hfllllf1Q'I 

b Shltef$ 

Ll_ Pooteel. EAA RHetvoorA·1 10 Soze illlCIIYJI!.' or brt 3" bit Rotary f.4~1hod 

2 Loc:atoon N7S31116 9. E789525.6 • NAO t983 It Datum for E....,.boo Sht>wn NAVD 1988 

J. Onlhnu Aaencv Nodarse & Assoaales. Inc 12 Manufaaur~(~ Otslotuot!OA lor Otofl Oltldnch 0.50 

4 Hole No CPOS.EAARS-CB-0266 tll Ta~al Numbet ol()l.ertlllfdell S&mpiM TQ~en NIA 

5 Neme o• Ol•..,r Enk 8luemf<e 14 Total NtJ<llber ol COte 8o- I 

6 Onc::IIOII ot Hole 15 Elevauon Grouncl W&ler NOI measured 
fia Vertocat C) lncllneCI 16 Date Hole Staned Comp411lad 

7 ThiCI<I\tl$1 Of Burden NIA 712812005 712812005 
1? Ei4vatJOn Too ofHole. 10 900 

8 Thldtnass of cap rock. NJA 18 Total Core Recovery lor hole N/A 
9 Oepttooftoole 10011 19. Inspector: N HOlst 

0 ~1 l ~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS (!) REC :ii:li oo 
(It) (ft) ~ % ~~ ...J 

CD 

>!..!!> PEAT btadt ~ne gr&ronecl moos\, toose 10q 4 
0 

f't~ to moderatelY de!>se. organ..; -
~,, I SPT 4 

- c-
~~ 9 4 9 

~ ·' 5 
~...:.:t - f-. 

~ 2 SPT 5 
-

2 

,, :!!: 'q 3 

~l.' Wei at 3 o It , llmeSione chip• 0 

l!t~ -
3 SPT 0 

~·' - f-
65 ~· 6.5 18 

LIMESTONE \tn. nno lo COIIM, thinlY 1- If~ ~ 
bedded. fossillft!IOU$ VU<JQY, •trang•nd ~l¥ 57 - -
t>ard to soft. wea~ oorous. ho.tDie SPT 

KOcortng GW, Well = 
Or.ded goavel w~h - -I.Mnestone abow,. pmbsbf1e bouiotlf una. H~rd dr\O~~~g a1 
44ft. Spoon 

~~~~~· bo\lncmG -
6 

39 HI l.JmeiiO<Mt ,. probably - -':!.....! ~ PEAT as above and limestone ChiPS 1 bouldet t11 Fill 
j~ -
~· - f-
;,~ 8 

-
~\! 
,, :!.!: - f-

~ ~' 
, 4 

'·~ 5015" 

iJ..!.: "' 
- 1-

!i $1'1 
10 

,!!.!t: -
~~ -t ~~ 
u~ -~ 
't.\ t 

~3\l 
~~~· 

~ 
-2 t ~ . 

Solly SAND pale Jll~oMi';;toy mlr 
,l,l 

graaeo lone II) court" •JtllrooQ ;>11QU1ar --
caiCJUc ID<J"" tnoa. llmiiSiuna .;revel 

"'~t 
t\1'1 1 >l.>roo••llln(l 5 ~ .. 

~ L 
r•cm ~ • t<• 1:1 n :l 

-;;.. ---,_ 
·-~ 1PROJEC1 ttiOlE NU~BER 
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Hole No CPO!;.EAARS-CB-0265 
DRILLING LOG (Cont.Sheet) I Elevation Top ofHote 10 9 
PrOject. EAA ReservOir A-1 ltnstallatlon 

0 
z 

ELEV DEPTH W 

(ftl (II) ~ 
-4 

-7.6 185 

1: 

.. 
... 
... 

CLASSIFICAiiON OF MATERIALS 

- 5AN"o"7 as above tiUipalebrowrush 
grey medium dense. anclless (trace) 

··~ 

SAND pate greenosh grey, wet, well 
gracled, fine to ooa-. angular catcotie. 
loose. some silt. trace very fone quartz 
sane! 

SAND as above but pate Drownlsl'l grey 

W1tl'ltraee plastic ftnes (clay?) and more 
<•ome) very fine quartz sand 

REMARKS 

-76 

7 SPT 

·126 

8 SPT 

-17 6 

9 SPT; Spun 4" ~!long 
to tOft 

-19 1 

CaloosahaiChee 
c:~rmet•on 

~==~~~~~~C=i . 

I ~ ... oo 
..J 
tO 

-
- -,6 
-
-~ 

-
-'-ts 

6 
-I-

~ 
15 

-1-20 

-
--
-
--22 

-
-I-

7 
-1-24 

5 
-

4 
-1-

-
- 1-26 

-

-!-

-
-1-28 

t4 
- 1-

5 -
11 

30 

-
- '--
-. 
J32 
_j_ 

1PROJECT ~ ~OLE NUMBER 
EAA ~ .. ,..,, !:· L _jj;po;,..EAAHS-eB-0.2<'6 1 
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Hole No CPOS-EAARS CB 0265 - -
DRILLING LOG (ConlSheet) I Ele•alton Top of Hole lOS Srl""'t't) ol 

D Sl>oo<> 

PrOJ&el EM Rotservotr A-I jll\5tallatlon 

0 ~:f! ~~~ z CORE ELEV DEPTH "' CLASSIFICATlON OF MATERIALS a..m REMARKS C) REC 

~~ ~ 
oo (ft) \ft) w ... _, _, m -

SAND. pale green•sh grey wet. med•um -u.o 
3 

dense. well grade<~, subequal amount -~ 
fine, quartz, subrounde<l and fine to 10 Sf'T, Firm to hard 4 
coarse, angular, calcitic sand, lrace drilling to 38.5 II -

15 
gravel -f-

34 

-
-
-.. . 

(~~ --
-

llllll 

- '-3 
-27.6 

SAND. as above whh limestone ch•ps 5014" 
- f-

1! SPT - -

Iii ill 

-f-

-
- ~ 

-

- f-

-

8 

40 

42 

.:-:.: - ,_ 
·32.5 43.5 :::::: -32.6 ... - Siiridy GRAVEL P8i9 greenish grey, 13 ·&· deose we~ poo!fy graded, fine angular - ,_ 

.- . sandy limestone gravel w•lh sand as 12 SPT 17 

·~· · -·&· above 
21 

... • - ,_ .• ~ -

... . - ,_ 
~~~ -~ ,. 

- ,_ 
~ ·' ·&· -..... 
~ ·J - ,_ 

-.li 5 48.5 ••• ·37 6 
sAiii"o 1iQhl Oiive g;e;. 'dense:wei.-

9 
moslly uniform ~ne graoned. quartzose - f-
some ftne to coarse angular Cillcl\lc 13 SP1 

,, 
-

20 

:::::; t :-;·:· ~ 

~ 
-~.·:-:-: 

~=:=:=. ==f f=::.. 
I 1 i tt;Oemlutaf 

·~~.,, ,£Yl..,_.. ....... ~. jPROJE<:T I HOLE NUMBER -, 
, EAA Ri!s.ervolf...6:1... , CPO>EAARS-CS.U4ti~ 

50 
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DRILLING LOG (Coni Sheet) I EievatJonTop or Hole 10 9 

Protect EAA ReseJVol! A-1 I tn~rallatlo~ 

ELEV 
(It) 

DEPTH 
(ft) 

CLASSIFICATION OF MATERIALS 

SAND. as above but only a trace calcitic 
sand, almost all fine quartz and medium 
dense. trace sm 

SAND- as a boY\' 

SANO: as above but loose 

SAND pale greemst> !lll!Y we~ medium 
dense poorly t~rllded sube<Juat 

~ort10os """ subrounded, quartzose 
and fina t<» roerse .angular c.afcmr: tra~ 
gra.,•l 

Uiffi 
CORE ;im 
REC :;;:< 

% ~~~ 

IS 

16 

17 

I 

Hole No CPOS-EAARS-CB-0265 

-42.6 

-47.6 

-62.6 

-576 

REMARKS 

SPT 

SPT 

SPT 

SPT Ochooee­
um~ston~ 

l ~rn QO _.. 
Cll 

-!-52 

-
-!--

10 
-i-s-~ 

9 -
10 
-~ 

-
-I-56 

-
-1-

-
-I-ss 

li 
-1-

6 
-

7 
-I-so 
-
-1-

-

-1-62 

-

-I-

3 
----;-1-SA 
-

3 
-!-

-
-f-66 

-
-!--

-
-1-68 

'

PROJECT 
EAJ.-. t~!!$e.."VUU ~'.~ l 
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Hole No CPO~EAARS.CB-0265 
DRILLING LOG (Coni Sheet) I Elevat,on Tap of Hote· 10 9 s.-sot 

llottll(let_. 
Project EAA Resetvolt A-1 l tnatallabon 

0 wffi 
~~~ z CORE a'~ ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 

(Ill (Ill C) REC ~~~ oo w % -' ... CD 
·59.3 70 . 

-
-f-... . . . 
-
-~. 72 

-
- -

-62.6 73.5 ... .026 
~:>:<: Gravelly SAND asa above but very 32 
~·5 dense and more fine, angular gravel - - . 
~:··. constSbng or shell fragments and 18 SPT 30 
~:-: cemented aggregates -
~;~: 5015' - r-

74 

;;:GJ -~:···· 6·:· - 1-~:~: 

..::~ -
~:::-: - 1-:<:!<· 
~:~: -
-t~ - 1-

f6<· -676 
r·:~: Gravelly SAND as above but medium 28 

t:~ 
uense and trace $111 - f-

19 SPT 14 

~::: -
14 

~:~: - f-

76 

78 

80 

::::~ -
""······ - f-""\6·: .. 
;.;~: -,.,, .. 
-t~=~ - 1-
;:.:;;:: 82 

-···o· 
ro - 1-·:. . 

-72S 

r 
Gravl!lly SAND as above but very 11 
dense and light onve grey tr~ce Sill - 1-

..::5 20 SPT 5014" 
-

~;.: - ~ =~o: -

r~ 
- ~ 

.~:.: -·'·}.J· 

:~:5 - 1-

·:~· >' ----.. 
~·.· .. :.·! -.L 
~_... . ~· 

f--1-~-·~=:r.:, -17~ 
,-- ___ ,L__ 

"~""'""' ~~~:J.··,~~ ·~ __,... ................ ' PROJECT _l HOLE NUMBER J 
EAA Rt.;e""'" A. t cPO~·E.AAflS.C6JJ2o;,5 _ 

86 

81! 
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Hole No CP05-EAARS.CB.0265 
DRfLLJNG LOG (ConlSheet) 1 Bevanon Top of HOle 10.9 

Projea· EAA Reservoir A· I j lnstallal•on 

EL.EV 
{ft) 

.$7 6 

DEPTH 
(ft) 

98.5 

CLASSIF-ICATION OF MATERIALS 

Gravelly SAND as abov& but light 
greemsh grey, med1um dense 

Gnwelly SAND as above 

CORE ~~ 
REC ::<::< 

% l<'i~ 

21 

REMARKS 

SPT 

-826 

SPT 

I ~ ... oo 
-' m 

15 
-r­

IO -
11 

-1-go 

-
-1-

-
-1-92 

-
-I-

23 
-1-94 

17 
-

25 
-1-

-
-1-96 

-
-1-

-
-1-ge 

- 5Aiiib7 ii;ihi9ieY, wei. iruil!fumdense, 6 
mostly uniform. fine grained, -1-

-87.6 

subrounded, quartzose. some fine to 23 SPT __!__ 
medium grained. angular. ealat1c 

7 ~.a~9~1L-~1~00~.0~~-~·ut--------------------------+----t--+-----------------------~100 

End of Boring a1 100' 

NOTES 
1 Soilsn f>f!IOYta4.11o(•td~ 
ln~WW\ltlt:/\STM 
()a!~ 0.2..ffli&4.1 

~ , .. (11; '-"11'1o!WW111\ JO" IWOO \o.O 
on20 ..,....,DOOnt• 11$""1 0 
,2~0Dl 

1-102 

-

- ,00 
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,------------~~-------------------,~~~------~H~o~te~N~o~~fQ~EAARS-CB0266 
DRILLING LOG I 01V1910n llnatnllatiQn :;:".:,;' 

~Pt~ EAA_R:~•~$~eN~oo~r~A~·I--------------------~~I~O~S~q~e-a~~~~~ype~o~f~b~rt ~3-·~ot~I,~R~o~ta~ry~M~et~h~od~----------~ 
2 lOCIIhOn N750586 E79 1226 6 - NAO 1983 II Datum for Elell'lllion Shawn NA\10 1!1A8 

4 Hole No CPOS·EAARS-CB-0266 13 Total N.UII\bet of D-etlluf'den SMnPieto h~en IIIlA 

S. Nlme of DniiRr TI'IJVIS WMkams t• Total Number of Core 8olas 1 

6 Ooredton ot Ho<a 15 EleYahon Ground Wa1er No! meuureo 
fiil Vltll1cao CJ lnd'""'! 16. Date Hole Sla11ecl Corn!llelecl 

71612005 7o1'i/2005 
7 ThiCkness of Bu•den NIA 17 EleYation Too of Hole 10 300 
8 Thlcl<neas of cap rod< NIA 18 lotaJ Cooe Re<:overy '"'hOle NIA 
9 Depth or nole 1 00 tl 

0 
2: 

ELEV DEP'ni LU 

(ft) (ftl ~ 

19. Inspector. A.M. Noronha 

CLASSIFICI\TION. OF MATERIALS 
wffi 

CORE ~CI) 
REC ~~ 

% ~~ 
REMARKS I~"' QO 

.J 
Cl) 

•. •• •• SAND· loght browniSh grey wet, top O.li 
:} ; ft medium del\se. senungulor calcotk: _.::..._ 

1-..;;:9:,3~+_:.1 ~0--f-'.;.• ·..!..·.!.'h. sand shell fragments, l!ace gr.-.e4 . ...:a:.:.n:::d--:r+----~'~1.....!!:9~J.c..._...;:.S!!:P:..!l ______________ 5015 ___ ·-l-

103 0 

63 4 0 

'\.sllt / 
CORE onty a few chops of troestone 
recovered pale ¥ol!lte. shell tl'llgmenl5 tn 
cl'llps 

Gravelly SAND II'"Y WC11 ve,y d<!me 
a~ular, carbonate sand 

Same as abOve, el(QI!pl m<!Cltum del\sc 

Gravelly SAND onok O't'f'"ISI! grey wet 

16 I 
(ROO 
0%) 

2 

4 

5 

e 

7 

63 

411 

0.3 

·1 2 

.:!J 

~2 

-
HO OOfll19 Core. I 0 _ 
to4011 r'2 

SPT. COJ-76 6%, 
SW-SIIA, W~l graded 
Hnd wolh ut•oravel 
Mo<sture•13% 

SPT 

SPT 

SPT apoon t>ounet~ 
01!>!~ t>ard dn,hng 
,;.;,.,90to 16511 

l:l>l SM S~l~ s and 
MD>i1UI.,a7~·.4 

.. P':' 

-----

-
- f-

-

4 

-
--

7 
-~6 

~ 
32 

---;-i-
-=-

6 
--s 

6 

5014'' - -
-

22 
1() 

-
S0/1" ... 

---r 
~ 

501•· r 
-J: 

J O 
~ 

" - r 14 
42 t 

S!i:'t 
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Hole No CPOS-EAARS-CS-0266 
DRILLING LOG (Cont. Sheet) 1 El@va!lon Top of Hole 10 3 

Pr01ecl EAA Resetvolr A-t jlnst.allallon 

0 U!ffi ~~~ z CORE -'co ELEV DEPT'H w CLASSWICATION OF MATERIALS ~~~ REMARKS 
(It) (It) 

C) REC oo 
w % ;i -' 
-' CD 

semlangular. carbonate sand 

-
8 -57 SPT; SM; Silty sand - .-,6 SAND· light grey. wet, very loose, With gravel; 

_Mofsture=34% 7 
semi-angular carbonate sand 

9 SPT; SM; Silty sand· 4 

Moisture=38% -~ 

-7.2 4 

Same as above, but dense 7 - f-18 
10 SPT 17 -

~7 20 
Same as above, except medtum dense 4 
and more sln -

1 t SPT 3 
- f-20 

·10.2 9 
SAND· light grey, wet. medium dense. 13 
angular carbonate sand, trace - 1-
phosphate 12 SPT, SM; Silty sand· 5 

Moisture=87% -
-117 10 

Same as above, sheU fragments 8 22 
reeo11ered -... 

9 13 SPT - 1-
-132 1 

Same as above 
~ - 1-2• 

14 SPT ~ 
-

147 5 
Trace sem1 round quartz 8 -

15 SPT 7 - 1-26 
-tS2 50/5" 

Sand; greeniSh grey wet dlonse, 7 
sem1angular carbonate sand semi - 1-
round quartz trace slit 16 SPT, SW-SM Well 30 

graded sand With s•n. -
-17 7 Moislure=22% 9 

8 
28 

mm 
-

17 SPT 9 - -

J!ill 

-19.2 13 

5014' 

Shelllragment$ - -~o 
18 SPT. lost orcutat10n -at30~ 

·20 7 
SAND light grey wet m,a•um ri"nse. 24 
round quart:' semtangurar carbonate -
sand 19 SPT SM Silty s~n~ ~ ~ .;.; -: Mocslwe-:22% 10 

32 ·.·.·. _!~222 j,. 

_f:::: Same itS .. rJ0\1~ e..-t:ep.l \ ·P.Cl' dense I 11 r 
¢ 5oj;T . - ~Jtr"tllt\1' 

t:P. h,'-}ll'.lttle -.,~~ I PROJECT 
EMRt:~L 

.JI10LE NUMBER 
_f:PCI5-MAHS·Cb-tlli>o 
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Hola No CP05-EAARS-CB-0266 
DRILLING LOG (ContSheet) I Elevallon Tot' of Hofll 10.3 ~3 .. 

!. Sheri~), --
Protect EM Reaervo~r A·l I lnatollotlon 

0 ll.!ffi ,~., z CORE i.m ElEV DEPTli w ClASSIFICATION Of MATERIALS REMARKS 
(ft} tftl Cl REC ~~ QO 

~ .,., <=> -' 
o:>Z m 

- -
·=·:·: 1- -23.7 

SPT SPOOn boundn!l s;;;;:-r :.:·:· Same as above "M" 
~}~ -

21 SPT spoon bounCing 
-f-·:-:-: 

:·:·:- -25.2 

iiJlil 

Same as above 5015" 
--. 

22 SPT -
-26 7 

SAND light grey wet dense.. ~mo 40 
angular quart: and calbOnallt sand -
uaoe sit ana pllosohllto 23 SPT. SW-SM WeU 30 

:::::: gra<!ed und W4ll Slit. --. 
17 :::::: -282 Mocsture-27%. 1ost -Same as above.. ~~~~ mec~upn dense CIIC\Jlation •t 37 ft 

:~:~:~ shells recovered - f-

~?~ 
24 SPT 6 

-
-297 ~00 -297 6 

~;~. 1-ia.d di;j; lragm:en18lruii!Wcipieci's 50/4" 

~:5 recovered -
p-;. • •• 75 SPT ---.:.:-: >o· ·31 2 

~:~8 SOlS" ... 
~--· . --
.,:-:· 26 SPT JDOOn bounc;IOQ -<r:J: ".· ... ·32i 
..::~ Gnovelly SAND green""' gnry, we\ very 31 
~:::.: dense angUlll1', c:arbooalt sana --..:t.·. 31 ::o: 27 SP'T - f-

-34.2 4<46 ~::;:.: · 3-C 2 20 

s'AND.' greeniSti"sieY. Viet .ned1um 6 

36 

38 

40 

~}~ 
dense, mostly semloound quartz, !face - -
sl~ and phosphote 28 SPT. SP PoorlY 11 -9raded sand, 12 -:15 7 lllloosture•25%, - r Top part of S<~mple at abbve Bottom Caloosallatc:hee 9 
part chips of lomeslonl!l fo<m~hon 

46 

-367 -47_0_ -.. 29 SPT 9 

n Cftlps ol limeJto~ - ,_. 
.J7 -2 47 s -372 9 

(\ 
Same u ab011e (101> IIOf1JOII of •bove 8 
s.lmPiel 

9 ~ I 30 SPT 

·387 l t:::::: 
I 3!7 20 ~ AQO·m I • •• •• --Gravell) SAAO -g;;,;;;.;t.g,iy -.,;!' - I 

.. 4 • • l _:0 

I 
~; (!; ~M'Il dt!n&e .. emuoorod Qua Ill •1\o.i 

r.:·:•: '"""~n~ul"' ¢arbon• I~ .,ond -~""'w••w~ 
6 

J.·. I :!lt~f(l t•nd """'" solt --
·~·~. 10 :::~ ,.._ """'"'-'""' MO<!:lllrfo?.t% 

'""'sand I ~ ~..t- p1eg:e-nf -.. 
~~= Sl"l 90<llholo 9 

-t- -==-:;- --- ~ t....s ,,,,,,.,~~., .,_ ~ 
!::? ..., ~-... ·-e.-~ IPRO~ tiOl:ENuM~. 

48 
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Hole No CPOS..EAARS-CB-0266 
DRILLING LOG (Coni Sheet) 1 EJe-~allo~ Top of Hole 10 3 

Project EM Reservotr A·l j lnslallatlor• 

0 Wffj 

I ~"' z CORE -'co ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.:; REMARKS 
(It) (Ill Cl REC 

~~ 
QO 

w % al ..... 
.<l'i 5 518 

~.;~. 
Oense one b19 chip limeslone and shell 

-417 ~ r- 52 
~:5 IS 

piece& recovered 
50 It: T empornry -

.,;,:-: 33 casing 0 to 45 It 14 

~:<:i: SP1 20 -43.2 53.5 -43.2 
SAND. greenish grey, wet, medium 6 
dense, semlround quartz, fine sand - f-54 
present 34 SPT 7 

-
-44 .7 9 

Same as above and snelly and 6 
wbangolar carbonate sand -

35 SPT; SM; Sl~ sand, 5 

MoisturF30 - f-ss 

Hi~ 
-462 10 

Same as above 5 
-f-

6 36 SPT -
-47.7 10 

Same as above 15 58 

-
37 SPT 19 

- 1-
-492 S95 -49? 22 

..,;~~ - G'ra'VeiiysA'No:Oi"eeii!Sn 'Qriy'We, 7 •... 
medtwn dense - I-50 'i.~:{$ ...... ·. 38 SPT 17 ... ..., ... -

-50 7 ,, 0 ·>o: -507 6 

~ :-:-:- - SAND-Ii9ht greY, 'Wet: mecfiWT.-dense 2 
shell fragments, semo angular quartz -... and carbonate sand. trace phosphate 39 SPT, SW-SM; Well 5 

~ :~: ~ : ~ - 1-62 graded sand wdh 
7 -52.2 slh+gravel; --:;---.. :<<· Moostur~30% •.·.·.· - 1-~~·.: .· 

~(~~ 40 SPT II -
-537 14 .: <·>: 

~ :::::: 10 
64 

-
41 SPT 20 - 1-

-55.2 15 

SAND greeniSh grey wet. dense 11 
$em1angular quaru and carbonate sand - -6& 
ione sand present 42 SPT SW·SM. Well 17 

graded sand wllh soli -

r:: -56.7 Mooswre:.22% 22 
Same as abOve except medium oanse a 

I~~ -
43 SPT 14 

- -At\ :::::: -58 2 ~~ .· .... ~ Sn.ells: recov£.~<t'l'?O ~ J······ .. 
~ ·:::::: 44 SPT SW.SM Well 

gr •dod rand w>rh --=-1= 
,_j.ll. ••!n :·:·: .sg; s•lt+g··-"eJ: ... ·::r-o 

...... '""""""'" I wo-row \f.!t ._..ft"!!!!!ool ... _ 1'POJECT J HOLE NUMBER 
~~est-~~ CPO!>-EA.AAS-t; &-tllSE>_ 
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tiole No CPOS.EAARS CB-0266 
DRILUNG LOG (Co"lSheel) I Ele•aiJoll Tap of 1101e 10 3 

. 
ELEV DEPT11 ffi ClASSIFICATION OF MATERIALS C~E ~1 REMARKS ~~in 
(ft) (f\) ffl Rec I i~ oo 

~~+=~~~~~~~~-=========~%~e~~=~~~~======~====~~~ 

-62.7 73.0 

Chtps of hm•.stontt, som1 otr!Qular ....2:_ 
carbonate uno ang~l•• quanz_ P<ec>es S0/4. 

ofshetltnlce,OhosQ!lata I ,45 F---...!;Mo<s~~tu!!!r.!:.,.:a22o.!l'%~-----Lt-
SPT 

Same as abcWe. ellcopl dell!>l! 

SAND. lignl grey wet, med1um dense 
Chips of lunettone recovered ftom 
bottom Of samP'-

Gravelly SANO: green18h grey, we~ very 
dense 

Gtavelfy SAHO ~ gtoy, wet. oense 
sem1 fOUnd quett: 

Same as abQve, t•c:«>pt medium dense 

Same as above 

Same a-t above. I'<WPI dense 

Same as above 

Gr.vel!y SAND 011~11 ~ICY wet dense 
sem•round qua!tl true ~Ill 

Same a1o abo"" 

~12 

-62.7 

47 

20 
-t-n 

SPT spoon bouncing, __2!_ 
Tempo_rary -~ling 15 from 4!> to 7o n 

12 
-

SPT, SW-5M We" _ 13 
gnided sand With l-74 

1---1--t-64 2 sllt+grwvel ~ 
}.____M~~!,._-=;;::t 

48 SPT. ~~~~ artf\ing 
from 74 to 76ft, 

-~ 
14 -

5016" 
~----+---+-6~5.~7--~s~~~~·n~boiU!!!n~c,ln~a ________ -+-
1- 76 

49 

1--~-1 fiT? 

50 

51 

·70 2 

52 

-7H 

53 

SPT SW.SM. Well 
graded aand with 

13 -
50(4" 
-I-

sllt+9ravel. _ 
Mocs1w .. t8'1(. - 20 
boll nona 
SPT 

SPT 

SPT 

SPT 

15 
78 

-
21 , 

-
g 

-1-80 
9 

,. 
--

13 
-

15 

14 -
20 

-t-

8? 

~~~~·73~2~ __________________ 2_0-t 

54 SPT 

1---l----l·!S 1 

l7 
-r-84 

17 -
19 
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Hole No CPOS-EAARS-CB-0266 
DRILLING LOG (ContSheet) I ElevatiOn Top of Hole 10 3 

Project EM Resetvolr A-1 ltnstallat!On 

Et.EV 
tft) 

DEPTH 
(ft) 

0 
z 
w 

~ 
~:~: 
"-"5 
~~::: 
>o­
~::~ 
·:~ 
~·.·.·. 1;"6<· 
.;~: 

r.:;;;_: 
~>.:~ 
~::-.-
"(!3.·. 

>o­
~::·o.-: •... 
~·:-.·. 
'"6·:· 
~:~: 
t.:·{!S 
~}:: 
>o· 
!>::~ 
··:'? ,::·.·. 

=-6·> 
~.;·~-
~ .... 
t.:·ts 
~:=-·· 
~=-: 

~:~: 
•:·~ 
~-.·.·. 

'""6<· 
{~: 

CLASSIFlCATlON OF MATERIALS 

Gravelly SAND obve grey, wet medium 
dense, semi round quartz, angular 
carbonate sand.trace silt 

SAme as above. except dense 

Same as abo1re. except medium dense 

Same. as above 

Same as above 

Same as above 

CORE 
REC 

% 

t;1 -79,2 

58 

1---l--1-80.7 

59 

-82.2 

60 

-83.7 

61 

-852 

62 

-867 

63 

-86 2 

REMARKS 

SPT 

SPT; SW-SM; Well 
graded sand With 
si!t+.gravel: 
Molsture=14% 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

17 --
20 

31 
~'-go 

-
II 

-r-

-
11 

~~--92 

16 --
25 

-
18 

10 
-

tO 
-r 

10 

94 

10 
---;-r-96 
-

10 

12 -
12 
~-98 

15 --
15 

-~:5 
·897 100.0 15 
~~-t~~~~---------------------~--~~----------------------~,00 

Eno of BOflng at 100' 

NOTES 
1 S.O.••atel\Mdw~~ 
VliCtO'dolfla' wltf'IIM A~ 
Du.gi'Wti)Orl 0 1488"~9'3 

2 1•o.n..-mn~Wirn30"~u&&d 
on 2 t1 .pill:JpoQn ("1 lnl" I C. 
r~OOJ 

-102 

-

1-
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DRILLING LOG I Dilt<sion lnstaiiDUon 
--- :':!!:' -----

Hole No CPOS.EAARS.CB-0267 

~ E~ReSl"1'1olrA-1 10 S<:-e ar>d t)llle of bit 3" lilt. Rotary MotllOCI 

2 LDcatoon N750246. E18T702. t - NA.O 19&3 II OatumforEiev•t.onShown NAW 1988 

3 Ot~llll!l Aoencv NOdane & Assoc:lal,es, Inc 12 ManufiiCIUre(s DesignatiOn to• Onll Ooeortch 0--50 

" ~ No CPOS.EMRS.CS-mf17 1 l Total Numbes of OY!!I1>Wilen Samples Twn NIA 

5 Name of Or~ter Trava Williams 1.C loU!INlmberofCateSoU$ I 

8 Oir1ICbcHI of Hole 15 ElewtJon Ground Water Nol mnsurod 
tS;a vertcal n tnl;linecl 16 Date Hole S\arlecl Ctlmpieled 

1 Th!C:IIness of Burden NIA 
7/141200!> 711 ~12005 

17 ElevatiOn Top of Hole. 10 1 (ft! 
8 ThiCkness of cap roclt. N/A 18. Total Cole Recow>ry for hOle NIA 
9 Depth or hole 1 00 11 19 Inspector. A-M Noronha 

!i CORE ~ffi ~~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS CUD REMARKS REC ::;::; QO 
(tl) (II) ~ % i:i~ ..J 

ID 

.-lll.L 
SAND greenish gnry, very dense, 107 19 

:::::: moderate to wetlgrac!ecl, anguta1 calcitic; -
·:-:-: sand, dry 1 SP'T, cllops or 38 

:·:.:. lwneatOM IIICCNered - !-

:::::: 9.2 
5()15• 

Same as above except -..et 10 cry 2i :::::: - t-

~t~ 
2 SPT nard dnf;.ng 38 

from11o!lft -
77 3.0 n 5015" 

~;~; Gra-;etiy-sAND 'Pak!to-~i8eni5h grey 5 

~:~ med1urn dense. poorly graaed. 1ngutar. -
~;.·.· wet 3 SP1 9 
"':·: - -

62 AS ::o: 62 8 

{~~ 
&ANo-or...;eg-,.-y-v;;yli.mu- --

6 
moderatel~ graded angular catCIII.it - t-
sand -L fine sand ''""' ''~ • SPT 1 I 

:::::: -

•• 60 • r SOf!' 

0 

2 

4 

CORE UMESTOI>IE wilda, ve<y liard 6 

quite PQ«<U& shells In~~~ COlli -
portion 5'1 t HO oonng, Cofe 6 to - -I ROO 9511 

29%) -

- t-8 

-
- r 

1 2 9.5 t2 
SAND greent~h grey danae. I ... moaerat~ly 11raded aubllngolar calelllc - r-·.·.·. 5811<1 v.et s SPT l•matOIIe cn1PS 3 :::::: -Nt(OVe~ 8\ the 

32 ~ ·:·!·: D<>ltO<TI o! tne ~mple 

~I~ -r 

f'~' 
_F 

--i .·.·.·, 
:=::: .. 
:;:;:! 28 ti r=~; 

EANO ~r~<enosh 9"'V ""'Y lt>Oiiiil 
'llt>Mqulat taiGIIIO l•lll1 ~·I 

j:::::: 6 ~Pl 

3 .... - 1~:..:.,. 
".,.........-:- -=r-..___~ - I ' II 

10 

14 

... 
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DRIWNG LOG (ContSheet) I E!evauonTopofHoiR 107 

Protect EAA Reservolf A-1 I InstallatiOn 

0 Ull!i 
ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE li' :g 
(II) (tl) § RE£; ~ ~ 

. . ·.· .. · .·.•.• 

I (~j 
}-- ·.·.·· 

SAND· light grey. medtum dense, 
moderately graded, subrounded. calc1hc 
sand, wet 

Same as abOve, except verv dense 

SAND greemsh grey. very dense 
angular calcibC sand. gravel present, 

wet 

7 

8 

9 

Hole No CPOS-EAARS-CB-0267 

-7.8 

-128 

-178 

REMARKS 

SPT 

! ~ .... oo 
...J 
CD 

-
-1-16 

-
-1-

-
-1-,a 

6 
-I­

s -
9 

-1-20 

-
-!-

-
-1-22 

-
-!-

38 
-!-z~ 

SPT; s!)C>On bouncmg ~ 

SPT: Hard dnlllng 
from 24 5 to 37 Sft 

-!-

-
-1-26 

-
-1-

-
--28 

50/5" 
-1-

-

-!-30 

-
--
-

--32 

-
-I-
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DRILLING LOG (Coot Sheet} Elevauon Top of Hole to 7 

ProJeCI EAA Reservoir A-1 

ELEV 
(Ill 

37 8 

DEPTH 
(ft) 

iss 

0 z 
UJ 
Cl 
UJ _. 

ClASSIFICATION OF MATERIAlS 

Nothmg recovered 

Gral/elly SAND: gree<>lsh grey, dense, 
poorly graded, sobroundect calcitiC 
sand, munded quartz, wet 

Gravelly SAND. brownish grey, medium 
dense, subangular. catcr1ie sand, 
subrounded quartz wet 

-SAND-ween-;$h' grey very dense __ _ 
rounaed quartz sullroundeo caletl lc 
sand r:>OOtlv grad•o wei 

CORE 
REC 

% 

10 

11 

12 

ll 

Hole No CP05-EAARS-CB~267 

-27.8 

-32 8 

-37 8 

REMARKS 

SPT, spoon bouncing 

SPT, Caloosahatcltee 
Formation 

SPT 

5010" 

42 

46 

48 
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Hole No CPOS-EMRS.CB-0287 
DRILLING LOG (ConlSheet) I Elevalton Top of Hole 10 i 

Project EAA R~etvolr A-1 I lnslllllattoo 

a z 
ELEV OEPni w 
(ft) (") ~ 

ClASSIFICATlON OF MATERIALS 

Same as above 

SAND greeniSh grey, dense, rounded 
quartz., 11ubangular cak:ltic: sana. wet 

SAND green.sh grey, dense. 
moderately graded. subangular c:alallc: 
sand wet 

CORE ~~ 
REC :::!::! 

% ~~ 

14 

15 

16 

42.8 

-47.8 

·52.8 

-57 0 

17 I 

REMARKS 

SPT 

SPT 

SPT 

I ~"' QO 
-' co 

-r--~2 

-
--

28 

~,-54 

-
-r-
-
-r--56 
-
--
-
-I-58 

17 
-1-

15 
-

17 
--60 

-
--
-
-r--62 

-

--

15 
--64 

16 
-

16 
-r-

-
-r--66 

-
--
-
--68 

1 I 
---r-

SPT ~ 

I
PRO.IECT ::-I:~~~· 1;:;:;:_; ~~O;;::~l~E;t;:;;IU:;;M;e;;ER.;::~q 70 
EAA Reservotr A•.!. ~§:.~RS-CB-Qill 
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Hole No. CP05-EAARS-CB-0267 
DRILLING LOG (Cont Sheet} I Eleva11on Top of Hole· 10 7 so..t~ol 

6Shoe:t• 

Project EAA Reservo1r A-1 ! tnstallallon 

0 

~m I~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(fl) (It) 

l' REC :;;::;: oo 
~ % ~~ ...J 

CD 

-
--
-
- f-72 

-
-f-

-62.8 
SAND: greemsh grey, very dense, 17 
poorly graded, subangular calcltoc sand, - f-H 
rounded quartz, wei, fine saod presenl, 18 SPT 24 
trace Slit -

27 
-f-

-
- f-76 

-
- f-

-
- f-78 

-678 
Same as above 

6 - f-
19 SPT 24 -

50/4" - 1-80 

-
- 1-

-
- 1-82 

-
- -

-72.8 
SAND OliVe grey, 100$1!. poorty graded, 4 
angular calclli<> sand, subrounded - 1-84 
qua!\2 wel shells present 20 SPT 5 

-
l 

- 1-

-
- ~!16 
-
- -... 
-

I f} - '-se 
T78 88:> -17 8 

~-

~·?,F~ ... ,- ...._,.,.,~.,.._,-,,.-, IPROJEC1 
EAA R.>servo~r A 1 

""""'11 
l'iOL£ t·llJM!JEP. -
CPO.>EAA~~!!-OW' --
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Hole No CPOS-EAARS-CB-0267 

DRILLING LOG (Coni Sheet) I Elevauon Top of Hole 101 ~It (II 
&S....to 

PI'Oject EM Reserve~< A-1 I installation 

0 ll.!ffi 
t~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS 

CORE lt.m REMARKS 
~ REC ::;::; oo 

(ft) (n) w % ~_i iil -' -
Silty SAND olive grey, medtum dense. 3 
poorly graded, rounded quartz, wet. -~ 

It predominately fine sand present, trace 21 SPT; SM; Sihy SAND; ~ 
si~ Molsture=21% 8 

- ~9 I;-. 
'.::: -

0 

- r-,, -
- r-g 2 

' -
-r-

-62.8 93.5 -82 8 
5Aiilt:t Olive 9fey.'deii5e.-pc)Orty graded, 25 
subrounded quartz, and calcitic sand, -r-
wet 22 SPT 11 

94 

-
24 

-r-
-
-f-. 96 

·>:.: -
}~~ -r-

.llll!J 

-
-r-

-878 
SAND obve 9'"Y· dense. moderately 21 
graded. sub rounded quartz sub - f-
angular calc:etic sand, wet 23 SPT 20 

-
-893 1000 l!J 

98 

100 

End of Bon119 at 1 00' -
t;OTEii 
t SO!t::s ill'& "etd Vl ... J CIU'\11*' -II'I~WfthV./!S1M 
Ot:stg;\ltiOn 02.488-t::t 102 

L 1AOI natmlef-MihlO"droO UMO 
Dl'2.f1 '"'~~'.,lie" j 0 
.root ,..-

r- 104 

r-
r 

I I 
-- t- -r --

10& 

~'F"'"'~ 
--~ 

PROJECT ~NUW!lE'J'I-.._. 
~~~o~A 1 _ EAARS.:CB ~7 
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Hole No CPOS-EAARS-CB-0268 
DRILLING LOG I DtVItton tnsralla110n: 

S>wl '"' & st.... 

1 PI'Oject; EM Reservoir f>v.l 10 Size and type of bit '3' bit, Rotary Method 

2 Location N750548 1, E784360 9 • NAD 1983 I I. Datum ior EleVation Shown. NAVO 1988 

3 Orillinq AQency Nodarsa & Assocoates. Inc 12. Manufacture(& D&SIQnatlon for Drill: Diednch 0-50 

4. Hole No. CPOS·EAARS-CB-0268 13. Total Number of OVerburden Samples Taken NJA 

5 Name of Driller Travis Wtlhams 14 Total Number of Core Boxes· 1 

6 OirectJon of Hole 15. Etevatton Ground Water-. Not measured 
~ Verttcal c:::J lncitned 16 Date Hole Started Completed 

7 Thlcl<ness of Burden: N/A 7/11/2005 711112005 

8 Thickness of cap rock· N/A 
17 Elevation Top of Hole: 8.2 (111_ 
18. Total Core Recovery for hole: N/A 

9 D&plh of hole: 100 fl 19 lnspedor AM Noronha 
0 u.Jffi 

~~~ z CORE -'m ELEV. DEPTH w CLASSIFJCATlON OF MATERIALS REMARKS (!) REC (1.~ oo (ft) (n) w % ~~ .J 
.J co 

!:.:< ' Silty SAND (Peat)· black, loose fine 8.2 1 
0 

~~ grain, dry to wet, mostly orgamc -
~ ~ , SPT 2 

-I-
,,~ 

67 ~ 

6.5 1.8 ,, ;~ ,, 
50/4" One piece of flardstone recovered 62 -

1'.( - ~2 
possibly limestone 

SPT 
UMESTONE· While, a little porous. 
nard sheDs present 50 I HO conng - -(ROO 

12%) -

- -4 

-

- ,.-

-
- 1-s 

-
1.2 70 12 

i(:":': Gravelly SAND: light grey dense, we~ 4 
·-:~ !>:;._. angular, carbonate sand sltt and shells -

ptesent 3 SPT, C03=81 .6% 25 
..;,:.; - -
r>:~: ..0,3 22 

. '' Same as above, except loose 
~:~ 7 

~;>> - -
.e.·.· 4 SPT 4 

{~: -
. '' 4 

8 

~:t\ - - , 0 

·~=-: -
;;o: - 1-

~)~ -
?;.;;·:- - I-I 
~=~~= .. ~ .... -
~:~ - 1-

-53 13 5 :~::: ·53 
-SAND-;~;;~ -IOOS; wet ango.Ta,-;----

6 Llc ':} l::lfllQn;ne Mna n~e sa~cl nresetl! HaCb - t-· 
.Jih 0 sPT SM .StiiY sand ~ 

-Pr: Mo151uoro:3Q% --
3 

--- !oi\! CT'Il~T· 

-1' . ·~~.,_...., PROJECT HOLE NUMBEfl 
EAAR~u• 4-1 _ ~EAARS-<:8.0268 
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Hole No. CPOS-EAARS-CB-0268 
DRILLING LOG (Cont Sheet) I Eleva110n Top of Hole 8 2 Sneel201 

SSon .. 

PrOject EM Reservotr A-1 l lnstallauon 

0 u.!ffi ~ ~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE ftrn REMARKS 
(ftl (fl) '-' REC :.:::;; oo 

w % <::J ...J 
...J UlZ rn 

-
- f-16 

-
-r-
-

)if 
- 1-18 

·10.3 
SAND; wMe. very dense, wet. angular 4 
carbonate sand ch1ps of fimestone -I-
recovered 6 SPT; GP-GM; Poorty 5015" 

graded gravel with sUt -
and sand, - 1-20 Mors1Ure=22%; Hard 
drilling from 19 to 32 -

" 
~H! 

-i-

-

- 1-22 

n~~ 
-
-f-

-15.3 
Nothtng recovered 5012' 

- 1-24 
SPT spoon bounCing _ ... 

- f-. 

-
- f- 26 

-
- f-

-
- -28 

·20 3 28 s -20.3 
Chips Of limestone recovered, whqe 50/2" 
porous , stletly - f-

8 SPT -
- 1-30 

-

- 1-

~ 
-

.~q :\ us =r32 =,::::L 

I ~lli l '- j_ 
I ' w ' !!:,9/"0RM tiJ:,t . ....,.,....,..,_,...., l§ROJECT 

E!i\ Re§eN2!!... A:.!_ _ 
~UMBER 

_ EMRS-CS-0268 .l 
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~tole No CP05-EAARS-CB-0268 
DRILLING LOG (ContSheet) I Elevauon Top or Hole 8 2 

Pfojed EAA Reservon A· I ltnstallallon 

a 
z 

ELEV DEPTH ~ 
(It) (ft\ ~ 

~0.3 485 

CLASSIFlCATlON OF MATERIALS 

SAND light grey, dense, wet. rounded 
quartz sand, angular carbor>ate sand, 
fine sand and silt 

SAND· light grey, dense, wet. rounded 
qua(tZ, semiangular carbonate sand, 
more nne sand present, shells present 

SAND greenosh grey, dense, wet, 
rounded quartz, angular carbonate 
sand, shells present 

CORE ~~ 
REC ~~ 

% tliz 

9 

10 

11 

-<~, 

-30.3 

·35.3 

REMARKS 

SPT; SW-SM, Well 
graded sand With 
sill"'1jravel; 
Moisture=18%: 
Caloosahatchee 
Formation 

SPT 

SPT 

15 
- -34 

18 
-

14 
-I-

-
- 1-36 

-
--
-

- ,....38 

11 
- ~ 

22 
-

26 
- -40 

-

- -

-
- f-42 

-
- r-

11 - -44 
15 -
26 - ~ 

-
- 1-46 

-
- 1-

-
- -~8 

6 

I " '" ~" 
-f:-

_j_ ,;;.......;;,~- 3 
----~''P"'R;!;,OJECl' 1110lE NUMBER - -

~ fi~rvo .. or,-"A,,.. -'-1 ____ _,_c..._,po ·5 EAARS-CB-0266 
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DRILLING LOG (Com Sheet) I Elevauon Top or Hole 8 2 

ProjeCt EM ReservOir A-I ] InstallatiOn 

ELEV 
(II) 

-43.6 

-<15,3 

DEPTH 
(Ill 

53.5 

;,:>:": 
~:5 
. .;,;.: 
~:(:): 

... 

·.·.·. 

ClASSIFICATION OF MATERIALS 

- 5Aiil0: greenil1greY, de.ose; wet. 
angular carbonate sand, semiangular 
quartz 

SAND light grey, very dense. wet. 
angular. carbonate sand 

CORE ~~ 
REC ::E::E 

% ~~ 

13 

14 

Hole No CPO~EAARS-CB-0268 

REMARKS 

-45.3 

SPT 

-50.3 

SPT 

·553 

1 ~;., o o 
ffi 

-f-sz 
-
-I-

11 
-f-54 

15 -
16 

-1-

-

-I-ss 
-
-1-

-
-I-58 

to 
- f-

15 -
5015" 
-1-so 

-
-1-

-
-f-62 

-
- I-

!lllll 

f''' 

SAND brownish grey, dense. wei 
semlangular carbonate and quartz sand. 
3 chips 01 ftmastone recovered at the 
bohom of sample 

t---t-""'15'-1.-56 3 SPT hard dnnrng 
from 61 to 62 II 

f.d 
-1-64 

16 -

r···· SAND """"' qrey mf!dlum <Jens~ , wet 
rounu ouanz 11ngular carbonAte und 

llne sand pr~""' (·:·: ... ;.;·: 
--t-~·=·:··~·· ;==::== 

e.v JIJOV •t..;:;:;-.. ·- _, 

--
Hard dr~llng from 64 5 _ 
1065.5 11 

- -66 

-
-~ 

-

-i-68 
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Hole No CP05-EAARS.CB-0268 
DRILLING LOG (Cent Sheet) I Elevation Top or Hote. e 2 ;~ 
F'tojecl EAA Reservoir A-I I Installation 

0 ':lffi ~~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS 
CORE o..m REMARKS C) REC r~ oo (Ill (II) w % i~ 

..) 

....J Ul . 
-

sample -I-

-
- -7 2 

-
--

-65.3 
SAND' olive grey, med1~m dense 3 
angular cartlonate sand, sem1 angular - 1-7 
quartz. many shell fragments 17 SPT, very shelly 5 

-sample 
8 

4 

-I-

-
--. 78 

-
--
-

~ ~: ~: ~: - 1--

-703 78.5 -703 
SiifiSi>.N'o Olive 9rer.IOO:Se ;;et, 3 

78 

round quartz. angular carbonate sand, - 1-
ftne $and present 18 SPT, SM Silty Salld, 2 

Moisture:26% -
~ - -80 

-
- -
-
- ~ . 

-
- 1-

-75.3 
Silty SAND loot;e, wet. roulld quanz. g 

-76.0 84.2 senwound carbonate sand - 1-
-76.2 84.4 2" -~!riiOWISh ora~me kmestone ctu 19 SPT Ochopee 3 

!'(.':'. Gravelly SAND loose. wet, round Um&Stone -
~:~ 5 

quartz semlrollnd carbonate sand - -P:>>: 
·""·'· =t . :;<:i: r:>>.·. 
~:o 

~.:·.·. =t .0:· ;. 

~:8· -i ·~;1'\ 
~/-< 

I ~::: ~ 

.. -:'7.: Ba':l 1-

84 

86 

ea 

' a.nlltl.led'! 
·~ 'l 

r:rf{lJnmt ·~ --~ , PROJFCT HOLE NLIMBEP. I 
I EAA ResEr.loH A- t I CPtJS.EAARS-C~oe 
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Hole No CP05-EAARS CB.Q26B -
DRILLING LOG (Cont Sheet) [ Elevation Top or Holt> 8 2 -·"' os-u 
ProJect EAA Reservoir A-I itnstalla\ton 

0 ,~~ ,~ .. z CORE ~ljl ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
!II) !It) 

(!) REC ~~ oo 
w % => ..J .... z Ill 

'\B Gravelly SAND oltve grey, clense, weL 14 

~: ... round quartz. semlrouncl carbonate --
sancl 20 SPT 

14 
-,;,:-: -
=·o· 18 

!':~Q 
-f-, 

~:: : -
90 

"'~ .. .0·:- -I-
~:~: -
~:5 
~::: 

- 1-g 

··o· -
~=~o --.. . 
.o-:· -85.3 

~:~: 
Gravelly SAND oftve grey. mecltum 14 
dense, wet1 semlround quartz~ --

~:5 semtarlgular carbonate sand 21 SPT 8 
-

2 

94 

·.:.:-: 14 

~.:o: - 1-

~)~ 
-

.0·:· - 1-, 96 

~:~· -
~:~ - ->:>.· 
'1!;1.'. -:·o· 
~=~~ - -
~::.:. ·903 

.o-:· Same as above 12 

98 

~:n: - -
22 SPT 13 

~:5 -
-918 100.0 19 

100 

E"cl of Bonng at 100' 1-

NOTES 
\ Sab are -..a 'o'lsuaby ~~lo«~ 
In~ w,tn lhe o\$TM -
~""""02- 102 

2. l«MM f"-Gtm"nl!f' 'Mth 30'" oroo ~oesea 
onU1spbtSp001'1(1lllr'ID 
,;-oOO) ~ 

-1~ 

1-

1- !l!G 

-- - - I - ~ 
;ttu;;.C·io"~"~"'VI -··--~·· 

- PRO.IECT HOt E NIIMEIFP 
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·-'i'iiiiiiilialtOn-
. . 

DRILLING LOG _l 01Visl0n ~ .. Hole No CP05-EAARS CB 0269 

~-~ EM R8$GI'VOI' A-I 10 Size and I~'J)e 01 bil 3' bit, Rot Dry MaUIOO 

2 Loaollon NT50200 6 E7803702. "'AD 1983 lll, Datum to< Etavallon St>own NAV!l l9811 
3 Orlluno Agency_ ~ & Associates Inc: 12 Manufacture(s Oesoqna!Jon !of Ot~l Oitdric:ft 0.50 

4 HOle No CPQS.EMRS.CB-0269 13 Total Number of Overburden SatTlllln Taken WA 

~ Name of Otlller nus Wrt•ams 1• Total Number of Core~ I 

6 Ocri!CtJOn ol HOle 15 Eleva11011 Grourd Water Not measurecs 
~Ver1•caJ Cl IIIGIIned 16. Date Hole Started Complc!li!O 

7 Th1r:knesa of Burden NJA 
711312005 7/13/2005 

17 Eleva lion TOP of Hole. 10 6 (Ill 
8 lllleknes' of cap rod!' NIA 

18 Tolal Core Recovery !Qf hole NIA 
9_ Depth of hole. 100 tt 19. Inspector A.M Noronha 

0 U!~ ~~~ z CORE rt~ ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(ft.) (It) 

(!) REC 
, l~ 

oo 
'!:! % --' 

CD 

'-'~ S~ly SAND (Peat) bladl ""'Y loo$e, 10.6 1 
0 

,,~ wei. mostly org~~ -
~\· 1 SPT, SM $illy nnc:l 

1 

Wllh gravel. -:--
,,~ 

91 Mo•!llutr137%, 1 
-

~~ Couple 0011Tle$t~ Clllpl •nd peat mosUy peat one chip .( 

8 .• 23 '· ~ ~one U'll'>• -

UMESTONE moslly pale whllo 1trw 2 0 SP" 
2 

pleeles bt'OW\1oall OrtY very hard, shell 
fragments - -

2$ I 110 oorrng. -(ROO UCS• !~70pM; OQfe 
10%1 2~to15fl - r-. 4 

-

~ 
- r-
-
- -, 

~ -
- -

3 1 7 ' 31 

6 

, ... SAND light grey Gl!n&e. wet 
oemoangular tarbonale sand sllell - r-8 ... fragments 2.1 

10 - r-
3 SPT SW .SM Well 8 

01111011 und w11h -
35 so"•QI'Ivel - r-~CI•Ilu19•14'll lO 

:::::: -
;::::: - !-

. ·:·:·: _____r: 
~=·~·=· I: 

t~~ ---t 
:::::: j ::~:~: 29 ...... 

I :::::: SAND 1111111 grey "'""""l'l d•n•"' -Nor 
11nguta' calc,ltt SA11tJ "ttellf'AUHitnta., ..... ' .. 6 t 

Ill~ 
hne sa"" Plt'aent lrJI~ ~'" 4 5PT {;M Slltt S3nc! 

v .. t~grw~ --~,. 

+ L -;"'!:!ci~ ~ t >--- c-.-.= ~ 
~c-,, -'"•••• --~~- . • .. ~£0 I tti5i] NV'.IB.E R 

14 

•-E~A·' 
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Hot No CP05 EAARS-CS-0269 e 
DRILLING LOG (ConlSheet) I Etevauon Top ot Hole 106 SIIHI20! 

6SM<!> 
PrOject EAA Reservotr A-1 Jtnstattabon 

0 ~ffi ~~~ ~ CORE ELEV. DEPTH w ClASSIFICATION OF MATERIAlS ll.<ll REMARKS 
(It) (It) Cl REC ::!:::0 oo 

~ % :f;~ iil 

-
- -, 
-
-'--

-
- ~, 8 

-7 !3 
SAND greenish grey, very dense, wet. 

17 
angular catcll.:: sand, shell fragments, -f-
fine sand present, trace silt 5 SPT; SW-SM, Well 15 

graded sand with Stlt, -
5016" Molsture:23% -f-

-
:::::: - -

-

![!ill 
- -
-
- f-

·12 9 235 -12.9 

:l2 

One p.ece of browniSh grey stone 5012" 
recovered - f- 24 

6 SPT, Hard tfrilltng -from 19.5to 32ft. 
Spoon bo\Jnctng - I-

-
- 1- 26 
-
- 1-

-
- f- 28 

-17 9 
Chips ol hmestone recovered 5012. - f-

7 SPT -
- 1-30 

-

-216 J22 3 
1- 32 

:~:::: -t 
~ . :·:<· 

I -f- &; . - ~~;;,· --i 

l!:'~ rooM ·a.YT ---Q~-'-»n 'PROJECT >iOt~ Nlt~BEP 
EAA Reservo~r A-t I CPOS-£AARS·CB-Q269 I 
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DRILLING LOG (Coni Sheet) 1 Elevation Toll or Hole 10.6 

ProJect EAA Resetvotr A·1 I Installation 

ELEV 
(ft) 

DEPTH 
(It) 

a z 
w 
~ 

~ 
CLASSIFICATION OF MATERIALS 

SAND light grey medium clense. 
semlround quartz. semtangular calc1ue 
sand. ~ne sand , trace sltt 

SAND: ltghlgrey, dense, wet, angular 
calcitic sand. subrounded quartz. shell!. 
present 

SAND· greenish grey, dense, wet, 
subrounded quartz. angular calctUc 
sand, (me sand present, trace silt. 2 
p1eces or grey limestone recovered 

SAND greeniSh grey. dense wet 
~ubangular catctl1c sand 

CORE 
REC 

% 

Wffi 
ftm :o:o 
<(::> 
VlZ 

8 

9 

10 

Hole No. CPOf>.EAARS·Ca-{)269 

REMARKS 

·U,>1 

SPT, SP: Poorly 
graded saod w1th 
gravel; 
Molsture=16%; 
Caloosahatchee 
Formation 

-27.9 

SPT; SW..SM Well 
graded sand with 
silt+gravel; 
MotSture=2t% 

·32.9 

SPT 

-37 9 

~~~ oo ... m 

16 - 1-34 
8 

-
e 

-I-

-
- 1-36 

-
--
-
- -38 

5 
- 1-

13 
-

22 
- 1-40 

-
- 1--

-
- 1--..12 

-
- 1--

9 
-1-44 
___!.:.._ 

20 
-1-

-
- -46 

-
-~ 

-

-1-48 
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Hole No CP05-EAARS-CS..0269 
DRILLING LOG (Cont Sheet) I Elevahon Top of Hole 10 6 

PrOject EAA Reservotr A-1 [ tnst.allat!OP 

0 ~~ ~~~ z CORE HEV DEPTH w ClASSIFICATION OF MATERIALS REMARKS 
Cl REC CL.:E oo 

(ft) (II) w % ~::I _..J 
_..J lllZ m 

- ~52 

-

-I-
-429 

SAND' greenish grey. medium dense, 7 
wet rounded quartz, angular calCitic - - 54 
sand. more gravelly 12 SPT 11 -

12 - -
-
- i-56 
-
- 1--

-
- -58 

-479 
SAND: greenish grey. medtum dense. 22 
wet, angular ca1CJllC sand, rounded - -
quartt, shells present 1a SPT 11 

-
7 

- ,_so 
-

:~: ~ ~ ~ - 1--

1!1!.1 

-
- i-62 

-
-524 63 0 

~:~: Harii Ciiiiiin9 ifoms3n 'tO 66 -fl------ - -
-529 

~:5 Some stone chips recovered sotr -.;,:-: - -64 :-o· 14 SPT. Hard ontung -~:~$ from 63 to 66 fl 
~-. - ,.... 
~=·-· . .0:. :· -

-55.4 660 ~:$: ------------------- - 1--66 
:.:~:-

l:::: 
-
- 1--.. . -... 

l"''' 
- 1--ee 

·:::::~ SAND oln..- grey mQdlum CIQI\k ""'' 
57 9 

8 
:::::: angular calcthc 9aoc1 rounded quartZ 

7 r ~ne ~aM present 15 SPT Or.r<oo~e . Llm6slon~ 10 . 
~ ;eor.ll•l.;a 

-r--o 
U!~':PU lJ'I I PROJECT u;oLE N(.JMSER j E.A.A Res<li~Oif A I CPOS-EAA~02~ 
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Hole No CPOS..EAARS.CB-0269 
DRILLING LOG (Cont. Sheet) I Elevstron Too of Hole 106 SNM5d 

&SI\INI&. 

Protect. EAA Reservorr A-1 I lnstallauon 

0 
~m ~~~ ELEV DEPTH ffi CLASSIFtCAnON OF MATERIALS CORE 
~~ REMARKS 

(tt) (ft) " REC 
!~ 

oo 
~ % .... 

til 

-
-I-

-
- i-72 

-
-I-

-62.9 
SAND ofrve grey, medium dense. wet, 5 
semfangutar calcitic sand, semr rouoded - 1-74 
quanz 16 SPT '" :::::: -

8 
-I-

-

- ~76 

~ l ~ ~l ~ 
-
-I-

-

I!l - 1-78 
-679 

Same as above 6 
-I-

17 SPT 6 -
7 - l-ao 

-
- 1-

-

::::. 
- 1-82 

-
- ,.... 

-729 83.5 -72.9 
Stlty Si>.ND-"Oiove Q.ey.loose"Wer. 7 
rounded quanz, semtangular cafcnlc - -84 
sand, most of the sample flne sand and 18 SPT 4 

Stlt -
Iii 

I' - 1-

-

- t-as 
-

-1-

f 
-F 
---88 

-77 '9 I -r--. ,__ 
I PROJECT 

I I ()or'l!.lnWO 

EAA ReservM A·l 
l>lQl.E NVMBEP 
CP05-EAARS-CB-0269 
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- -Hole No CPOS EAARS CB-0269 
DRILLING LOG (Cont. Sheet) I Elevabon Top or Hole. tO 6 ~so• 

&!~boot• 

PrOJ&c.l EAA Reservoor A-1 l tnstaUatton 

0 wffi ~~~ z CORE ~CI) ELEV DEP'Tli w CLASSIFICATION OF MATERIALS REMARKS 
(II) (It) 

(,!) REC :;:< oo 
w % ~~ iil ..J 

-76. 
Silty SAND. ohve grey loose, wet 3 --

19 SPT 
3 -
6 - 1-g 0 

-
.• 

-I-

-
--. 92 

. ' -

- -
-82.9 93.5 -82.9 

P,> .• Gr.iveiiysAN5olivegrey, dense, wet 5 ·e; semiround quartz, semoangular calcitic ~: ... - ~. 

sand 20 SPT 16 
-<t:-: -
:·o· 19 

~:~8 - ' 
:::.:. -
L><· - 1-. ~:~: 96 

~:5 -
~ :-··· - 1-.·;.·. 
~:~: -
···:o .r.· .. - - . 

-879 98~ 
~·:·.·. 

.S79 

{'·.·.·. SAND. greenTsh'greY, ve,Y dense, wet. 35 
semfrounded quartz, semlangular - -t:?: calcltJc sand, fine &and prese111, trace 21 SPT 34 

98 

silt -
-89~ 100 0 34 

100 

End ofBol1ng at 100' ~ 

NO rES . , Sol.t .... ~!d \llli*li' daAIIM!C 
"' ICC:OtMnoe <Mth uw .. $1M 
Dt:i19NI'IO"l0~~ 

1- 102 

2.. l .. QI;I"l~WitnYJ'O!tlbUSf!O 
Of\C(I.IC)II-tO"'" (l~tO 
, ;roo-o ~ 

- 104 

-

1- 10f.. 

-- + l 
l.!l~ r!r.Ob r,:n·-· - 1 !>POJECT J.fm.E NUMBER -- fAA Reseryrn• t:!, _ CPOS-EAARS-CB-0269 
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Hole No CPO~E.AARS.CB-0270 

ORIUINGLOG 01/ISIOn 

' Pro,ect EM P.IHIVOII A I 10 SWI8110 IYP<• ot 1111 3·· b• Rolil.y ~11>..0 

2 Location N750191 ~ En6521 6 - NAO 1983 11 . Datum lex E'~abon Show!! NAVO 1988 

f-!:3,.;. D:::,H:::I~hn~aAa;:x:le:::n::;cv-~N:::od~a~r~~~&~Ass~o~et~a~les~. !!.ln~~'-------.J-::12:-:M:"a""n':"ula~!Jid(S Des1anatlon for Dnll. Dlltdrk!tl 0·50 
4 Hole No CP05-EAARS-CB-0270 13 Total Number of Overburden Samplei Taken NIA 

5 Name ol Driller Enk:.=B;;Iue:::m=Me::_ _ _ _ ______ +1~4~T:=ota=l N:.:u::m.:;:be:=::_I.::O:..f C:::cx:::,::e.::Bo::::;:'<eS::::._.:..I __ , ______ --1 
6 Oiroc:tlo<'l of Hole 15 Elevanon Ground Water Not measured 
~ V~l Cl lodtned 15. Oat'! Ho4e S11118d Completecl 

1 fll'2005 7111/200S 
7 ThiCkness of Burden N/A 17 EIIMIIIOtl Too of Ho-· 10.4 till 
8 Tllid<ness ol cap rOCk N/A 18 Tollll Core Recwery for llole: N/A 

9 Depth ot hole· 100 It 

E.LEV 
(It) 

79 

DEPTH 
(II) 

2.5 

69 ')~ ·"· ·' 

$ 0 

21 83 

111 ••• 
'""··· ••• 

19. Inspector N Hols1 

CLASSIFICATION OF MATERIALS 

Gra~lly SAND pale btownoil> grey, 
moost. medoum oenr.e. wet1 graded fine 
to coa- gnuneo. Clllat~. lOad fill 

Peat 

Sandy GRAVEL weatl'len!d 
LIMESTONE 

LIMESTONE tan to IIQ~I bfO'MI. fll>e 

gnuned. fosslltleroutJ. vuggy hard and 
strong to sofl weak •n<l porou' 

SAND pale broM11sh gtey, wet dense 
wetl graded, r.na to coart.e gtamed, 
angular calcltle, trace sl~ and flne gravel 

wffi 
CORE ll-'m REC ::E 

% I~ 

I 

2 

3 

26 I 
!ROO 
22"t.) 

4 

104 

as 

69 

54 

1 9 

REMARKS 

SPT 

SPT, SW-sM, Well 
graded ~•nd with 
sih•gra~el. 
Moisture-I~~ 

Sl>T 

~ 
0 

lO --
8 

6 
--2 
_:_ 

2 
-,-

25 
- f- . 

11 -
~:;· 

-
HOconng , 
UCS:I860ps•. Cased - - 6 
to5tl ._ 

--
-
-'-a 

4 
- f-

SPT, GW SlltygMvel ~ 
W1\h $1Md J4 
Moostu...-27"• _,... 

10 

-
-f-

-
-r-,~ 

-
-I-
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..------------~---=-----,------!.:tt~ol~e~No CPOS-EAARS.CB-0270 
~~~~~~=---~tCo==~nt~S~hee==t~)~~-----~~ __ r_op~o_l_t~~-'-o_•--------------------------- ~~ 

a 
ELEV OEPnl ~ 
(Ill (II) ~ 

CtASSIFlCATION Of MATERIALS 

Only a few chips ol sandy LIMESTONE 
"'covered 

CORE 
REC 

'II. 

8 

I 1 

SPT Caloosahau:nee 
Formalll>!1 

[ 

~ 

16 

-o;,,-ngri$ii;,"3f~-l'li033iii thetlMr:l­
Of t1g36~1't --t-:r: 

--~ 
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SAND pate browniSh grey wet. 
medrum deose, unlfo!lTI. rrno grerned 
sobroullded quaruose. trace C81dtrc.. 
angular 

9 

-281 

REMARKS 

SPT, OrilHog fastet 
3151o 33 211. then 
hard drilling 10 36.5 II 

10 SPt 

·33 I 

II SPT 

--t•e 
7 
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DRILLING LOG (Cont. Sheet) I Elevallon Top ofHote 10 4 

Project EAA Resruvo11 A-I J tnstallallOn 

ELEV 
1ft) 

-43,1 

-53.1 

-581 

-59, 

DEPTH 
(ft) 

53.5 

0 z 
w 

" ~ 
CLASSIFICATION OF MATERIALS 

SAND: pa~ Qie;nTstlgreY, wet. medium 
dense, well graded, mostly fine to 
coarse gratned, angular, calotic, some 
nne and quarttose, trace fine gravel and 
siH 

SAND. as aDove, bul pale brownosn 
grey 

- GraveiiySANO as abo~ but more 
gravel 

- -oniV ciiiiSotfia.a-ciicifeoiJs 
SANDSTONE reCO\Iel?<l abool onP foot 
rhtell 

wffi 
CORE rfm 
REC ::E::E 

% ~~ 

13 

14 

15 

Hate No CPOS.EAARS-CB-0270 

431 

481 

-531 

-58 1 

REMARKS 

SPT 

SPT 

SPT; Hole cavong 
below 61 ft: Cased 
hole to 65ft 

~4oT ·-
I ~~ QO ..... 

<D 

-~52 

-
-f-

10 
-f-54 

8 -
12 

- f-

-
-f-ss 

-
-f-

-
--ss 

14 
-~ 

12 -
16 

->-so 
-
-f-

-

-f-62 

-
-I-

3 
-I-54 
~ 

~>-
-
-f-51l 

-
-1-

-
-f-68 
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Hole No CPOS-EAARS.CB-0270 
DRILLING LOG (Cant Sheet) I Elevanon Top of Hole 10 4 

ProJect EM ResErvOir A-1 I lnstaDation 

0 ~it ~~~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS Q,a) REMARKS 
(fl) (It) ~ REC :E::; oo 

w % <(::I ..J 
-' !I)Z ID 

-59. ~~~ .. . Quartzose Wllh trace angular, calc~ic, 

fine to coarse sand and ffne gravel -
-i-

-
- i- n 

-

-i-
-63.1 

4 - i-N 
17 SPT 5 -

3 
-i-

-
- !-76 

!Iilli 

-
- 1-

-
- 1-78 

-68 1 

.-:-:·:· SAND as aboVe but w~h a trace stll and ) 

r:::: medium dense - 1-
18 SPT 1fj 

•:-:·:. -"'. ·- 11 . ·.·.·. 
~·.·.·. - l-ao •:-:-:-
c······ -
~ -:·:-: 
!:::::: - !-

(::: -

- 1-az 
-

- 1-
-731 

SAND olive grey.loose. wet. uniform, 3 
very fine gra~ned subrounded --;;--- -84 
quanzose, trace silt 19 SPT -

6 - -

~:::::: --
1''• '•' - 86 

r-:·: -:-:::· 
.•.: .· - '-

({ -

t'" :;:::: - l-ee 
·.•.•. ·78' 

lPR
1
0JECT 

.!. +991'\Wtu!'<!! 

!Jr1• ••\ OU'I ""' '"' ~L.ENUMBE.R 
~'!!'!0!!.~-·1_ PO!i EAARS-CB-017JL _ 
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Hole No CP05-EAARS-CB-0270 
DRILLING LOG (ContSheet) j Elevation Top of Hole 10 A 

ProtecL EAA Reservotr A·1 l tnst11ltatton 

ELEV 
(II) 

-88.1 

DEPTJ-1 
(II) 

98.5 
P.:>:<: 
~:es 

CL'ISSIFICA noN OF MA TERIAI.S 

SAND· grey. medoum dense, we~ 
mostly well graded, fine to coarse 
grained, angular and calcitoc, some fine 
and quarttose, trace silt 

SAND' grey as abOve but no soli 

- GraveiiySAND sand a5 abOve but woth 
ftne. angular, calcareous gra11el and 
very dense 

Ulffi 
CORE ~m 
REC :;:. 

% ~~ 
R.EMARt<S 

4 

-789 -g---
r--~~~-A SPT 

=~--~~--------~=,4~ 

Ochopee Limestone 

-831 

21 SPT 

-881 

22 SPT 

--90 

-

-r-
-
--92 

-
--

21 
---;;--~94 

-
12 

-r-
-
--96 

-
--
-
-r-98 

50 
-r-
-.;.,·.· 

l-~~~9~.s~~~oo~.o~:~:o~·-::~--------------------+---~-l-----------------------+­ ,oo 

End of Boring at 100' 

L -- --. - - - --

NOTES· 
, SDUJ are ~CI ~~tsuaJr Cfn51tiltd 
!1'\~wltr~~AST~ 
O."V'f""" c 2•ae-q3 

z '4CW Nimmer 'IW.h lO" drop UN!O 
on ~ 11 tpflilOOO'\ ' t VB"' I 0 
.;roo. 

i-102 

-,(Jd 

-
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Hole No CP05-EAARS.CB 0271 . 
DRILLING LOG I 01vis1on lns•anauon s ..... , rJI 

OShii!INS 

1 Project EAA Reservo~r A· I 10 Size and type of b1t 3" b1t Rotary Method 

l . locauon N750122 5, E769324 2 • NAO 1983 11 Datum for Elevation Shown NAVO 1988 

l Onlllng Ageney; Nodarse & ASSOCiates. Inc. 12. Manufacturer's Desi!lrtation for Onll Diedrfch 0-50 

4. Hole No CPQS..EAARS..CB-0271 13 Total Number of OVerburden Samples Taken NJA 
5 Name of Onller. Enk Bluernke 14 Total Number or Core Boxes 1 

a Direcuon of Hole 15 ElevatiOn Ground Water: Not measured 
~Vertical CJ Inclined 16. Date Hole Star1ed Completed 

7 Th•eknass of Burden: N/A 7/1212005 711312005 

8. ThiCkness of cap roek: N/A 
17 ElevaUonTopofHole. 10.7 (ft) 

18 Total Core Recovery for note: N/A 
9. Depth of hole. 100 fl 19 Inspector N. Holst 

0 

~~ I ~"1 z CORE ELEV DEPTH uu CLASSIFICAllON OF MATE.RIALS REMARKS 
(II) (ft) 

C) REC ~~ oo 
w % ~~ -' 
-' CZI 

10. 
~=~~ Gravelly SAND pale yellow grey dry 10.7 t8 
~:5 medium dense, well graded, fine to -
o.:···· medium gra,ned, angular calcttic, t SPT: SM, Silty sand 14 .. ~ - r-'(;1.'. becomes wet at 3 It With gravel, 
~:~: 9 Mo1sture=t2% -

0 

~:=~ 8.7 

6·> IS 
2 

~:~: -
2 SPT: SM. Sl~y sand T 

<;~ - -
~: .. with gr.avel. 

72 3.5 72 Mo•sturr-20%· Road 4 

LIMESTONE caprock, tan to light 

~ 
72 fill ----::-

broWT), fine grained, fossiliferous, thinly - ,_. 
bedded, vuggy, strong and hard to sott 48 SPT 
weal< and 110rou~ !ROD HO conng: 

4 

45%) UCS~620ps1, Onll 
fluid tttlurned black at - r-
3.511 -

- 1-6 
4 2 

- 1-
25 2 HQconng -(ROD 

9%) - ~ a 
-

- -

-
07 10.0 - r-.• ~ Sandy GRAVEL pale b1own.grey wet. 

02 
~ .. medium dense. weh graded fine to 

~·~ 
coarse calc~1c, wlt/1 calcifiC sand trace 9 

••It - r-••• 4 SPT SM, Silty sand 8 

··~ 
w•lh gravel, -
Motsture=24%. Soft 19 ••• at I 0 tt. lnle""1Uent 

_,_ 

10 

• • h•rd dnlhng 10 135 ft -to•tl 
-.4 • • • -I-

-2 8 1>5 .. ' ·'2 8 

~: ~: :~: 
s'AiiiD-p;;,; o;.mn,s'h g~v wet - --

3 

}:I rne<Hurn oense, we119raaeo ttne- tO -I-
COilr.>e gra1oeo anqular calcitiC .om ... :. SPl C03"-8' II% .< 

I fm.- Q'liYeJ ano som.: "" ~ ... 
L__._:l-- - ' - -'- """'~-- ----

,~ 

~ J;;RJif 1fd6 ~,,..._,.._'--'r' I PRQJEC~ .l' tQl f NUMBER .l EM Re~:!_£tr A I CPOS.EAARS-CEM>21 I 
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•--=------:----=-----------,-:::---=:---:..,..,-~=------'-H=e'-'-'-No CPOS· EAARS.CB-0271 
DRILLING LOG (ConlSheet) Elevatton Topor Hole 107 ~~ 
Pmted~ EAA_Reserwu A-I 

El.EV 
(tl) 

L 

DEPTH 
(Ill 

ClASSIFICAnON Of MATERIALS 

-GraW:Tiy-sANo M"ab.We"b;;jino,.­
grave\ a..s •elY dense 

Only a few angular fr.lllmen" of 
LIMESTONE recovered 
Hard dOIIIICJ 28 5 to 32.0 It 

·1 8 

6 

- 128 

7 

-17 8 

8 

RBMRI<S 

SPT, SM. Silly sand, 
~tu!ll'<25% 

SPT SW..SM Well 
gl'llde<lr.ancl ... lftl 
llll•grawl. 
MO<Silr,...22"A• 2t.S 
to 22 ~1\ara onn•og 

SPT, 23 !lto285 
ln!e<m•t•ttnl nard 
Jlill•ng 

28 

28 

32 
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DRILLING LOG {Con!. Sheet) 1 Elevation Top of Hole. tO 7 

PI'Oject EM Reservon A· t llnstanauon 

0 z 
ELEV DEPTH w 

C) 
1ft) (ftl 

~ . 
~ ~ 

-25.8 36.5 

-

CLASSIFICA noN OF MATERIALS 

Only Calcareovs SANDSTONE 
fragments rewvere<l. line grained. 
quartzose sand wflh calolte cement. 
rosslllferous 

SAND· pale browntsh grey. wet. 

medium dense. uniform, fine gmtnel! 
subrounded, quartzO$& With trace ~ne to 
coarse graoned, angular, calcitic, fine 
sand to fine gravel 

SAND. as above bul dense and no 
calCitic sand or gravel 

SAND as abo"" but very dense and a 
trace calclllc. wngular ~ne to coarse 
sand 

- -

CORE 
REC 

% 

UJffi 
~m 
::<:E 
<(::l 
<nZ 

9 

10 

12 

Hole No CPOS-EAARS-CB-0271 

•LJ;,Q 

-27 8 

..32.8 

-3711 

REMARKS 

SPT; nard drilling 
28.5lo 32 n: 
Caloosahatellee 
Formation 

SPT SP-SM; Poorly 
graded sand w~h slit 
and gravel, 
MOISIOr&;2d% Hard 
drilling 33.5 to 36 5 It 

SPT 

SPT 

I ~"! oo 
-' m 

5012" 
-f-34 

-
-f.-

-
--36 

-
-~ 

-
-~38 

e --
5 

-
7 

-,-40 

-
-f.-

-
-f-42 

-
-f-

12 
-f-M 

14 
-

30 
-1-

-
-f-46 

-
--

-
--48 

16 
-!-

5014' -
-!-so 
-
·-f.-

-
-[ PROJECT ' >iOLE NUMf.lER 

~"~" A·L I CP05-EAARS-ca.o271 
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Hole No CPOS-EMRS.CB-0271 
DRILLING LOG (ConlSheet} I ElevanonTopoiHote 107 -· .. &~ 

Pl'llject EAA Re$l!f'lolr A·1 !Installation 

a ~ffi I~-z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS Q.ID REMARKS ~6 (rt) (fi) Cl REC ::!;::0 w % <::I 
.J (I)Z 

... - ~5 2 

-
-~ 

-42.8 
SAND· pale brownish grey, weL 5 
medium dense, well graded. mostly _,___, 
angular, fine to coarse grained calollc 13 SPT 9 

wrth some fine. subrounded qualttose -
7 
-~ 

-

11!11 

-f.-

-
-f.-

-
-,.-

-478 58 5 -47.8 - -sandy-GRAVEC(i3iebiownisiigney 4 ••• wet, medium dense, well graded fine - 1-

-.~ grained, angular Wltll quartzose and 14 SPT 6 
caldllc sand as above -••• 8 

56 

58 

. ' - 1-••• -

~·· -· ' - 1-

~~~ -
• • 

60 

.. ~. 
r.·· -
·,~ ... - 1-

~·· ·52 8 
·,~ •• 13 , .•. - 1-

-53.8 6<1!> -... 15 SPT, Hard drilling 18 
SAND p;iie' greeniSt\gleY, wel very-- from 64.5 IO 67 fl -

5012" 
dense, well graded, subequal pans of - -

62 

64 

fine. subrounded quartzose and fine lo 
coarse angular calcll•c sancl -

- - 66 

-
- 1-

-... 
- 1- 68 

·58 0 687 
·57 8 

~ 
Only fl091/lar tregments ot sanav 

L 
5()13' 

LIMESiONE rec:ovetea - 1-

IIi SPT Hartl d~ll•ng -lrom6871G7:'5f! 

- ~ 1-
~ ... ; 70 

~,, f .... ~ .... 1~ .....,_,~_ .... ," PROJECT I HOLE NUMBER 
EAA RE'ser\101r A I C~·EAARS·CB-0271 
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DRILLING LOG (Cont Sheet) I Eleva11on Top or Hole 10 7 

Project EAA Reservo•r A·l I fnstallarlon 

ELEV 
(II) 

--616 

DEPTH 
Ill) 

n.s 

CLASSIFICATION OF MATERIAlS 

SAND ohve grey, wei. loose. u11iform. 
fine gra1ned, subrounded, quartzose, 
trace slit 

SAND· as above bul no s1H and s I race 
fine to coarse 9ra111ed. angular. calcftli: 
sand 

SAND as above Dut wrth more (twmel 
angular fine to coarse gralnecl. cale~tlc 
sand, trace sill and medium dense 

17 

18 

\9 

Hole No CP05-EAARS-CB-0271 

--676 

-72.8 

REMARKS 

SPT 

SPT 

SPT. Ochopee 
Llm<I$IOI'Ie 

f~lryprt 

l ~in QO ... 
Cll 

-
-1-

-
-~72 

-
-~ 

2 
-1-74 

3 -
6 
-~ 

-
-1-76 

-
-1-

-
-1-76 

3 
-1-

3 
-

5 
-f-80 

-
- f-

-

- 1-82 

-

--

7 ---s-1!4 
--;-
-~ 

-
-1-es 

-
-1-

-

-f-88 

I PROJECT 
EAA ReservOir A -l 

1 HOLE: NUMBEP 
CP05-EAARS-CB-02i 1 
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Hole No. CPOS..EAARS-CB-0271 
DRILLING LOG (ContSheet) I Elevation Top of Hole. 10 7 

ProJect: EAA Reservoor A·1 llnstallatoon 

ELEV 
(It) 

DEPTH 
(II) 

0 z 
UJ 

" ~ 
CLASSIFICATION OF MATERIALS 

SAND· greenish grey, wet, dense, well 
graded, subequal parts, angular, fine to 
coarse grained, calcitlc and fine graoned. 
subrounded quartzose 

SAND: as above but medium dense and 
trace fine. angular, calcitic gravel 

SAND: as above but dense and no fine 
gravel 

CORE 
REC 

% 

20 

-82.8 

21 

-87.8 

22 

REMARKS 

SPT 

SPT 

SPT 

I ~"! oo 
...J 
Ill 

11 
-1-

16 
-

15 
--90 

-
-:-

-
-1-92 

-

--

11 
---;-;- -94 

-
13 

-1-

-
--96 

-
--
-
-t-98 

18 
-1-

21 
-

20 
~-~89~.3~t-1~oo~.o~~-~-~·t----------------------------r----r--+-------------------------t- 100 

End of Boring at 100' 

!PROJECT 
EAA Reservoir A-t 

NOTES 
t Soils .,.. ft4lkl vs5Uiily d&UifltcS 
In acccwoM'IC4 With tne A.STM 
~0248&-<13 

2. 1401 rammet With 311' arop usee 
on 2 0' splits.poon ( \ 318" I 0 
•TOOl 

!HOLE NUMBER 
CPOS--EAARS·CB-0271 

1-

-

-104 

1-
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2 LtiCCitlon N7~226 1 E7651!82 - NAD 1983 

3 Dnlltna Aoencv Nodarse & Assoc:l31es. Inc 

10 So21t and type of M l" Cit, Rotary MelhOil 

5 Name of Olil..,r. Elli> Slueml<e 

6 D•lldiO<I of Hole 

14 Total Number of Co111 Bo>oes_l:,_ ________ -j 

15 ElevatiOn Ground Water NOIMUS~JIIId 
1S:J Ve<lcal t::J lnct•nec 1 6 Dale Hole Staned Completeo 

7 Thid<net.S of BUJ'den NIA 
71612005 71712005 

H Elevation Top of Hole 8.7ffll 
8 Thlei<JIIISS of cap rock. NIA 18 Total Core Recovery for hole N/A 
9. Depth of hOle' 100 It 

ELEV 
(II) 

3.1 

'2 

DEPTH 
(I\) 

_, 3 100 

-~ 
p 

. ~ 

19 Inspector N Holst 

CLASSiflCATlON OF MATERIALS 

Peat 2 1nchas -
LIMESTONE. ctprook. 1an to liQhl 
brown moslly nne grained, foutllfe<Ous, 

vuggy stroog iind roatd to 1011 we1k 
and porous 

Gravelly SAND pale brlWmll'>l\ g111y . 
very ~nae wet aoguo.Jt well .gracteo 
~ne to o:oarse or••..., r.:alcll..;:. !nice til 

saridy-sTeyGAAVEL n 3t)Ovi iiut very 
dense and mosUy fine t.aiC.IIC gravel 

w~ 
CORE it~ 
REC I ~~ 

'.4 liil~ 

46 1 
(RQO 
14%) 

2 

3 

__:!j!_j_J~ ~- ~rt:!-------Onli a rew aotouhll traym8ntt "' 
LIME'STONE 11!Cf.ov1P•ed 

----
I 
I 

;-- + 
'P0 0JE,....T 

87 

77 

I:> 

· 13 

__ , e 

EM I>J!Sano< A ; 

REMARKS 

SPT 

SP1 , St.4 Sloty sand 
Wllh gravel. 
MQdltvrtt•l9% 

SPT 

SPT ~M S•lly salld 
Wlt1l Ql'lv«l 
~-~~ 

$P1 Jt•ra rJron•;;g ''' 
ITC,ft 

I ~"' oo 
-' 
(I) 

5012" 0 

-

-
-~2 

-
-r 
-
-r4 
-

6 
-

11 
- - 6 

~ 

-r 

~ 
-ra 
-
-r 
-
___!__ 

8 

6t 
-~ 

10 

--t12 

___j_ 

Ml/1" 
-r,4 
-
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Hole No. CPO$-EAARS-CS-0272 
DRILLING LOG (Cont. Sheet) I Elellatkln Top ot Hole 6 7 SonWf 11'.1t 

65Mels 

Project EAA Reservotr A· I I InstallatiOn 

0 ~ffi 10 ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE CLm REMARKS ~~ 
(f\) (II) 

\!) REC r:E o o 
~ % I~ -' m 

IS. -

I 
-
- I-] 

-
-r-

-8.8 175 

6 

-
o:. ':"; Gravelly SAND: pale brownish grey, 

·:~ ~: .. : dense. wet~ uniform. fine gratned. - -~ 
mosUy subrounded and quartzose, -9.8 

~:-: some fine to coarse. angular, c.alcttic ::o: 26 

~:~6 
sand angular, calolbc gravel -~ 

~:: ~:. 6 SPT, SW·SM, Well 26 
graded sand with -

.b·> $lit +gravel, 14 

~:~: Moisture~11% 
-1-. 

8 

20 

~:5 -
.... :-: --
~:o: -.... ~. 
;::~ --
~;···· .b·:· -
{~: - I-<:~ 14 8 235 !>-: · 14 8 - Sii.idyGRA'v'iC P.iebiown.sil grey 6 ·•: medium dense. fine, angular limestone - I--... ~ gravel with fine, subrouncled, uniform, 1 SPT, SW.SM. W1tll 10 

-••• quartzose sand graded sand Wllh 10 

"' . silt +gravel, - -
~· ~ 

Mo1S1ure=t5%, 
Intermittent hard -••• drilling 

• • - - , 

.l~ -

22 

24 

26 . ,. 
•J - I-

~·· -

·-~ - I-
·19.8 285 •••• - t98 

- 5AN'o-P3iB br'owmsh' irev meo,um 10 

28 

dense. wet, uniform fine gratned. - -
:.:·:- subrounded quaruose trac" [tne to 8 SPT SP Poorly 14 -
?n medium angular, calctllc sand graded sand, t3 

MOISIUre.,29% - -
:::::: -
<-:·: - -{} 3 {''' :::::: 
:=-::: -f-t ... ... - 1- l':r.""'l .. 

32 

~~c"'~\1 · P~OIEr.:t 1101 E NUMBER 
EAARe~..._.,_ 
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- ~ Hole No CP05 EMRS.CB-027" 
DRILLING LOG (Cont. Sheet) I Elevet•on Top 01 Hole 8 7 ~.;lsal 
Prtlfecl EAA Reser.o1r A-1 I lnstailauon 

0 ~ffi 

I!~ 
z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS Q.<Xl REMARKS 

(It) (ft) ffi REC .~~ ...J % 
-

~ ~ r!i 
~. 

Sandy GRAVEL like thatat 23.5 ft but i-«•o ·•· 7 
loose ---. 

-~~ 9 SPT; SW-SM: Well 5 ·• -

··~ 
graded saod with 
silt+gravel: 4 .... Moisture= 16% -f-••• -••• 

~· 
-f-. 

I ·•· -
~·· .• ~ -f-

-

36 

... 
.• ! -f-. 

-298 38.5 -29.8 
SANfrlikelhatat28.'sfl but loose WJth 4 

38 

r· 
a trace fine gravel - f-

10 SPT 4 -
3 - f-

-
- 1-

40 

r··· -
- 1-

3.38 •15 ~->:< -·~~ -saridyaRA'viL iii;eitiBiat335iit.Ui--

~· ·· pale greenish grey - 1-•• 

42 

-~· 
-34.8 

~ ·· 
13 

·~~ 
- 1-... 11 SPT. Herd dnllong 6 

J.' ' lrom 42.5 to 43 5 It -
5 

-~~ - 1-•• 
].' ' -... •• - f-.,. 

-
46 

•• •• - f-
-38.8 47.5 ••• --GRAVeL i>a~ 9..00oiisii' grey wet -••• medium dellSe well graded, line - -•• •• gra1n.;o angular. limestone g!'llvel wfln .398 .,. some flee quartzose sand, ltile<~ sill 

26 

48 

' .. - -•• 12 SPT Hard drilling 13 

~ ·· 
from 47 :>to49 f\ -. ' l.ooslng dfllllng mud 12 

•• hole c:av•nll below 50 3 ~·· 
fl 

, .. .. ~ 
_±_ ~·· -.... ~ .. - r-

"''"'""' 

:)0 

.:: t .. ,. !I"W .__..,___ .. ~- I PROJEC.T 
EAA Reservou A·l 

__l~E NUMBEP 
0!1-EAARS.CI!:!Jlll...__ 
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DRILUNGLOG (Conl Sheet} I E.levatloo Topol Hole 8 7 

ProjecL EAA R.&servo1r A-1 

ELEV 
(It) 

~ 

DEPTH 
(ft) 

0 z 
w 
Cl 
~ 

-54 .8 63.5 

.:·:·: 

:::::: 

I ii\ 

CLASSIFICATION OF MATERIALS 

S>l\) SAND:-OiiWi grey .lOOse. wei. 
mostly uniform, nne subrounded, some 
calertle, angular fine sand to fille gravel 
$/!ell fragments 

--sAND-Iiktt-lhai'ab<iV& ilul .ess-(tTaceJ 
sill 

SAND a .. a1>9ve no stlt t>ala grt>en·~~ 
g_rey 

--~--

w~ 
CORE ctlil 
REC :;:::i 

% ~~ 

13 

,~ 

IS 

tft 

PROJECT 

Hole No CP05-EAARS CB 0272 

~4.8 

-49.8 

-54 8 

-5911 

REMARKS 

SPT, Hard dnlllng 
from 50.5 to 52 f\ 

SPT. SP-SM. Poorty 
graded SAND With 
stl\, Motslure:21% 

SPT. 5" Cased hole 
106511 

SP1 

~~r~ ---

1 HOLE N'IMI!EP 

I ~~ oo 
--' 
IJ) 

--52 

-
-~ 

6 
-~54 

9 
-

to 
-f-. 

-
-f-..56 

-
-f-. 

-
-!-58 

5 
-!-
___:_ 

5 
-1-60 

-
-!-

-
-1-62 

-
-I-

4 
-1-64 

3 -
4 --

-
--66 

-
-'-

-

-~66 

to 

14 ~ 
t4 ~ ---

EAA Reserve"' A-1 

-~ 7(1 

CP05-EA.I\RS-<:B-027 2 
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Hole No. CPOS-EftARS..CB-0272 
DRILLING LOG (ContSheet) ! Belllltion Top or Hole 5 7 

Protect EAA Reservo11 A· l l lnstallatlon 

ELEV 
(II) 

DEPTH 
(fl) 

-61 .5 7C 

--1-

0 

~ 
lil ..... 

... 

:::::: 
·.:·· 

...... • 
::::::: 
····•· ;:::;: 
:::::: 
...... "~. 

CLASSIFICATION OF MATERIALS 

SAND pale greenish grey wet very 
dense, uniform. fine grained, 
sut>rounded, Quartzose willllrace, 
angular. fine to medium grained caiOI\Jc 
sand 

SAND pale greenosh grey. wet well 
graded fine ro coarse gratned angular. 
caldllc with some fme. subrounded 
Quartzose sand and trace silt. dense 

SAND· hght greenl$h grey wet. deosa 
as above 

Ulffi 
CORE itm 
REC :::;:::; 

% ~~ 
REMARKS 

-648 

17 SPT 

..S98 

18 SPT. Calcitic sand 
predommates. 
Tam1aml Formallon 

-74 8 

!9 SPT 

·19 8 

~'"'llld 

-
--
-
--72 

-
-I-

44 
--74 

50 -
-~ 

-
-1-76 

-
--

--78 

24 
- 1-

22 
-

27 
- -80 

-
- -
-
- l-s2 

-
- 1-

16 
- -84 

20 -
16 

- r-

-

-l-ea 
-

IPRO-;F.r.T I HOlF. NUMBFR 
E.AA Reservo11 A·l CPC.5-EAARS..CB-0272 
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DRILLING LOG (Cont Sheet) j8e"allon Top or Hole 8 7 
Hole No CP05-EAARS-CB-0272 

Project: EM Reservoir A-1 jtnstall.alion 

0 ~ffj I~~, z CORE ELEV DEPTH w ClASSIFICAnON OF MATERIALS ~~ REMARKS C) REC oo (H) (ft) w % <(:l al ..J r.I>Z 

SAND· as above but wrth a trace fine 27 
gravel and very dense -"-

27 ... 20 SPT -
27 - ~90 

-
-~ 

-
- f-g2 

-
-f-

-8-4.8 
SAND. as above but subeQual 25 
proportions of fine. uniform, - 1-94 
subrounded, quartzose and ffne to 21 SPT 19 
coarse, angular. caiCJtlc -

25 
-I-

-
- 1-96 

-
-I-

-
- f-ga 

-898 
SAND as above 15 - f-

22 SPT 18 -
-91.3 100.0 ... 19 

100 

End of Bonng at 100 1-

NOTES 
i SoiiJ Mt 6610 Vbl.lollly etA~ 

-102 ln~WJihlheASN 

Oe~b\D2•ft8..9J 

l t •o- !\ammiW ._,.,, 3Cr drop 1*1<1 
Ol'\20'lJ)IItSOCIOI'\(t llti"IO 
tTOO t -

-10<1 

-

'-,oo 

1- I -~ 
~~ l~llt:!J_.......,.._....,.. ~ PROJECT ! HOLE NUMBER 

. EAA Reservon A· I ~CPO~EAAR::.-CB-02 7:1 


 

App A Annex G-1 Geological Investigations North of Redline

377
 

CEPP Final PIR and EIS  
App A Annex G-1-377

July 2014



 

- - - - . 
DRILLING LO....§._j_D•••510" 

1r~st<tllat1011 ~·0( . - - -... 
Hote No CPO!> EAARS.CB 0273 

~ Pr'!f!!c:1 EM Rase<Vair A-l 10 S1ze a~ type ofbfl 3'1)~ ROUIIY Mnlhocl 

2. l.ocaUon N750066 3, E762043 7 • NAD 191n I I Datum for Eie'viltiOn S~Oim Nf.VO ~ 

3 Otlli1no Ami"CY Nodarse & Assooales. Inc 12 Manuracturefs Oescn.atiOfllor Onlt Oie<IIICh 0-50 

~ Ho._ No CI'Os.EAARS.CS.0273 13 Totill Numbel otO..ttWrden Sample• Tal<en N/A 

!> Name ol Ofille<: En} Bluem>.e t• Total Number of Core 8ol<H 1 

6 Ovectlon ol Hole 15 ElevallOn Grou~ Water Nol mN$Wid 
~ Ve111ea1 c::J Inclined 16 Date Hole Started Cot!IJ)4elod 

7 Tllieknes$ of Burden NIA 
7/1412005 711~5 

17 ElevabonToooiH~ 12.-c!til 
a Thld<""' or c:ap roe~<. N/A 18 Total Core Recowty lor hole NlA 
9 Depth or hole 1 00 tt 19 Inspector N Holst 

0 ~~ l~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE a.~ REMARKS 
(It) (II) &3 REC 

~~ 
oo 

-' % iil 

~;~; Gravelly SAND~~ Peel light b<0\'0111Sh 12.4 13 

~:~ grey ancr blac:lt IllY to molt I mod•um -
~:::.; dense, angular cal\:ll;e sand ancs graw.J. 1 SPT, AUcalciiJc 15 
•r;t.·. toactfiP m81Nlal noted beie>W --:-r-
>o· 109 :!', ust partly SIWIJI _:_ 
~:~~ tnenb •... -~;·.·. -
~-:· 2. SPT 5 

~:(:]: -
94 8 

0 

2 

~:5 6 Do:··· -
:~c:j: 3 Spt 4 

- r-
a 45 ~\: 79 8 

~ 
liMESTONE. c;aproel\ ran 10 light 

li 
79 50/0'' 

brown fme graml>d louthlerous. 1111"1\1 - r-
beaded "11!1!1~. narrJ .,~ sttono 10 ..:~It ~ SPT 
wea~ and po<OUs tROD 1 HO COI'I"9 

30'11.) lJCS.-3090psj - - 5 

-
- ,_ 
-
- 1- 8 

J9 8!'1 -~:>:": Gravalfy SAND pale tlrownl)n grey 

~:5 wet very aeMe well graaea, tone to - 1-. ~ ... coarse grained. angular. o:aJcntt. 29 -.;,:-: 
'•ti• 30 

· ~:~-· - 1-

··:Q 50/3" 
~::: 5 SPT. ~t101\CHifl9 -

~--·.· 4',' -
r~: 

t-... 
.:·~"'•" --r · .. • .. ,c,.:·:·: 

r I ~ 
~ 4 ' .. 1 . . 
~·!-!' ---1" 

:::~ I 
.. 

:·:·> ·1 I 
--t' 

o · .... 1-•:r~: GrnBiiy SAN() .llJ llh·"" lml w~h !IQifl-

--=--r··· sill 

~=~ l ~ f'T "'''li'T'lftl~nt lr.lro __:__ v:·:·: 
~~~~ ~-~ 

lllllhl!(l l '"" 11\<'fi ll 

- to 10 I 1~11~ !a Jlj ~ !1 ~ 

10 

I!' 

1.1 

- - - - - -~ -
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Hole No. CPOS-EAARS·CB-0273 
DRILLING LOG (ContSheet} I Elevation Top of Hole 12 4 

Projecl EAA Reservotr A· 1 Jlns!Bilation 

ElEV 
(ft) 

·11 I 

0 z 
DEPTH ~ 

(ft) UJ .... 

--

CLASSIFICATION OF MATERIALS 

- SP.N"o-:-Pite bro~nlsi>Q!ey ~~ 
medium dense. uniform. tine grained, 
subrounded. qUartzos&. some gravel 

SAND as abcwe but loose ~nd na 
gravel 

CORE ~~ 
REC ~:< ., <=> ,. II)Z 

7 

8 

9 

~, 

-11 '1 

-16.1 

REMARKS 

-

--,6 
-
-r-

-
-r-,8 

5010" 
--

SPT -

-,-20 

-
-r-

-
--22 

-
--

21 - ~24 
SPT Caloosahatchee ~ 
Formation 7 

- r-
-

- -26 

-

- ,... 
-
- ~28 

4 - -
SPT 3 -

3 - -30 

-
- ,.. 
-

-~3 .. 

f- -1 k~ - - - --~ 
I PROJECT I HOLE NUMBER 
~Reser'"'" _A_· I__ CP05-EAARS-CB-027a 
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Hole No CPOS-EAARS.CB-0273 
DRILLING LOG ( Cont Sheet) I ElevatJOn rop o! Hole 12 • Shtet 3 0( 

&s-u 

Projed EAA Re!iervotr A-t I Installation 

~ CORE ~lli ,~~ ELEV DEPTH w ClASSIFICATION OF MATERIALS D. III REMARKS 
(1\J (II) 

(!) REC ~:; oo 
~ % ~~ ...J 

III - <I -
t-d1-U ~ Only fine grained, calcareous t;andstone ., 

19 
fragments recovered. large fragments -i--
lodged in bits 10 SPT 5 

34 

-
to 

-i--

-
- i--36 

-
-i--

-
- ~3 8 

-26.1 38.5 -26, 
SAND as above but pale greenish grey 5 - ~ 

11 SPT 10 
-

9 
- ~4 0 
-
- ~ 

-
- f-

j::j! -
- f-

-31 1 43.5 -311 .• ~ GRAVEL. medium grey, wet, loose, well 6 
graded. fine to medlum grained. - f-

• • ;~ngular, calcareous sandstone gravel, 12 SPT: Hole calling 5 
~~ -
· ~· 

loss~lferous. trace ftne sand 
5 

44 

·~· 
- 1-

·~· -

••• - -
· ~· -

••• - -
· ~· -

··-~ - i--••• -361 •• GAAVEL as above but medtum """~ 

,..~ 6 - ~ 

• • 13 SPT lr>~ermtttent hard -+i ~·~ 
<lrtntng 50 5 It 

• • --,-

~·~ 
_____J-

u i [t~ 
f--- ':.nMJm.-1!• 

46 

50 

~ 1 • .,., ..... , ,., .Cit& F- I P"'O.IE('T 11-!0l r= I\IIJMREP _I E'VI Reservo11 A- 1 CPOS-EAARUB-0773 
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Hole No CI-'05-E.AARS-CB-0273 
ORil LING LOG (ConlSheet) I EleVatiOn Top of Hole' 12 4 ~"~ . ., ..... 
~ EAA Rctsentotr A-1 j lnstallatoon 

0 wffi 
~ ~~ z CORE ;r£11 ELEII DEPTH ~ ClASSIFICATION OF MATERIALS REC :If ::if REt.IAAAS oo 

(II) (Ill ~ % <~ -' 
VIZ <II . 

••• - -5 2 

•• -.• ~ -f-
-4L1 535 • • -41 I 

.• !' sa tidY" GraVel-;~-.; i"IIOVe ti;iiwiih- 12 
fine subrounded quartzose 1nd fine to -r-, ... 
coarse grained, angular, calcitic a and, SPT 11 

·~ 
14 -••• trace sill 9 . .. - -.• ~ -. .. - ,.-, .• ~ -

56 

. .. 
~·. - r-••• -~- . .• ~ - r-

-481 585 -461 
58 

sTIIYs.o.NoP&~ieeniSilgliiY. onedtuno 8 
dense. wet. well graded, subequal parts - -
fine to coarse. ang11111 t:lliOltlc and fine 15 SPT 6 

-grained. subrounded, Quartzo•e aome 10 
gravel - ,.-, 60 

-
- r-
-
- r-, 62 

-
- -

·511 63.5 ·51 I 
SAND !iieenlshg"ieY WeL cienM. 15 
poorly graded mostly fine grained, - f- . 

... subrounded and quartzose with some 16 SPT 17 -... fine to coarse gtillned angular end 15 ... calt~IJC. tnece slit - f-

:·:-:· =t . :::::: 
·:·:·: 

ti :. ===~ =r .·!·:· 
:·=·~ -r 
:.:<· ·581 

jl~i~ 
SAND as abovelu•l ollghtty f1qnh<r 16 
gr~'"'n1sh gr~v tnrt tto sut -f-

t• "PT 16 
-

1·1 ----- ,....,.,...,.., -
'tOIWIUI ---~ PROJE,C1' l ~·ot;. NlJ ... BER 

66 

68 

71l 
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DRILLING LOG (ContSheet) I Elevat1on TOPofl1ole· 12.4 

Project EAA ReseiVolr A-1 llnstalla~on 

0 z 
ELEV DEPTH 111 
(II) (It) § 
-5/8 70 

t~~ 
.!.!. 

).! .. 
(:::: 

> 

CLASSIFICATION OF MATERIALS 

SAND. pale greenish grey, wet, very 
dense. unnorm. fine gra~ne:d . 
sub rounded, quartzose, trace angular, 
flne to coarse, calclbc 

SAND as above but dense and some 
sill 

SANO· light grey wet dense well 
graded mostly ffne to ooarse gra111ed, 

angular and cale~llc. same fine, 
subrounded and quarttose trace fine 
gravel 

~ffi CORE a..lll 
REC ~;::. 

% ~~ 

18 

19 

20 

Hole No CPOfrEAARS-CB-0273 

-66 1 

·71 I 

76 I 

REMARKS 

SPT 

SPT 

St:>T CaiCI~c sand 
predom•nates 

1 ~"1 oo 
..J 
CD 

-
-'--

-
-1-72 

-
-I-

22 
---;gr-74 

-
30 

-1-

-
-1-76 

-
-1-

-
-1-78 

27 
-1-

21 
-

21 
-l-ao 
-
-1-

-
-1-82 

-
--

22 
-1-84 

20 -
12 

-f-

-
-1-86 

-
--
-

- 1-!Sb M
(\ 

1-
PROJECT • ISI!!'\t!!!O!Ill HOLE NllMI'\ER ·­
EAA ReseiVolr A:.!_ CPC5 EAARS.CB-0273 __ 
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-·-
PROJECT 
~R~nloorAI 

NQT!i$ 
1 ~-"tfiOid"V~VI!ZN~I!tl 

~0-;~·..... ~~02 

2. '4Df twnmer ._,. rt\ lCT on;,p useo 
MllTIP!ts:~(\lJ!'"IO 
<70CI r 

-,04 

-

r-106 
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Hole No CPOS EAARS CB-0274 
DRILLING LOG I OiVISIOO lnstallauon 

'2_ locallon N7S0059.5 E758708 6 NAO 1983 

3 Orwlino AllencY Noda~ & Assoelales. Inc 

I I I Oahlm ror Eteval;t;n Sl'>own NAVD 19•,!!88!!.,_ _____ -l 
12 Manulacturef's Oeso<lnaoon fOt Onll CME-55 

r-!-~ No CPOS.EMRS-C8.{1274 

5 Name of Onl~&~ Rooen OeAIIgells 

13 Total N<Jmber of <Mtrt>viOcn Samplas Taken 

1 Q f018l Number or Core llol<es 1 

6 oorecvon of Hole 15 Elevllbo!l Groona Water NotmhJu,.. 
r2! Verllcal r-:1 Inclined 16 Data Hole Shlrted C~t.ocl 

7 Thic:lmNs of Burden NIA 
7/11/2005 711412005 

8 Thickness of cap rock N/A 
17 Elevation Top of Hole 13 6 11\i-

18 Total Core Reoovery for hole' NIA 
9 Oeplh ol hole 1 00 II 19 Inspector: J. Petrie 

ELEV 
(ttl 

DEPTH 
(ttl 

11 8 2.0 

56 

ClASSIFICATION OF MATf;RlALS 

Grave tty Solly SAND, Dl'8'f dense, well 
graded fine 10 eoarw. su~ngullt, dry 
slfshUy otganlc: shelly !rltg"'enta 

Gta-;.;Qy SANa l.gi.i'giiy-rfied1um 
dense, weU graded floe to c:oer&e, 
subangutar moos!. s1J9htly orgfniC 
slletty fragments 

Gravelly SAND lighiQray, nuedlum 
dense. welt gracled fine to GOef1IO. 
subangutar. motsl allelly tra!jmen~ 

Gravelly sand; c.:Av ~iii gray flrm 
fine to I'Q&rse subangular sand, moist 
shelly Cobble &IOJ)ped penettauon 

Cobble and gravel size grey light 
brown. $helly liMES TONE moderalely 
strong 

Ill 
I 

l:"C p 

I I U 

... 

' 1. Gravelrv silty SAND ll;hiCJtOy ll*i•llfll 
dense! ,yd grall&O Jono 10 CO<It\e 

subanpulit wet •MWy f1o:tp~.-1t111 

Ora,..iiy -SA No JIQIIJ proy too,.. ...,,, 

!ij•ad.,o fo " 10 a;qflle :oubeo1Julel wnl 
Shelly 

CORE ~~ 
REC ::;;::<. 

% .;;;~ 

1 

2 

3 

• 
5 

30 1 
\ROD 
13'11.) 

I 

REMARKS 

136 

SPT 

116 

SPT 

9.6 

SP1 

66 

!IS SPT 

SPT 
4 ~ 

HOCQfl"'l 
UCS~l3fMI 

'lEi: 

N/A 

] ~"' QO 
-I 
CD 

6 0 

-
16 

1sT 
-

7 2 

-
14 

-r-
7 

-

4 

-
13 

-I-
_!_ 

--6 

-
sow -

6 
8 

-
3 

-I-

~ 

- rto 

:=1 
f.. 

---4: 
" 

7 ... n• 
~ 

'l ~ -
~ 

r 
~ 1- Ja 

___:__t 

~ 
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Hole No CP05-EMRS-CB.{)274 
DRILLING LOG (Cont Sheet) I Ele'/atton TopofHote 136 sr-12Qf 

. s.-.. 
PrOject EM Reservolf A·1 jiFISlallai!OO 

0 
~~ ~~~ z CORE ElEV OEPTH ~ CLASSIFICATION OF MATERIALS ~~ REMARKS 

(II) (II) REC oo 
w % c(::l .j _, rnz CD 

-1 _4 15 
~:~: 8 
~:l:S -
>>:-: - -, ·a.·. :-cs· 
~:~8 -... - -

6 

.0:0:· 

~:~: -
-4.4 18.0 - 1-, Light grey shelly LIMESTONE, vuggy, 

angular fragments. moderately strong to -49 
8 

strong ·SA --Soller seams -angular gravel ~lZe 
pieces recovered along cored 18 10 22 feet 

IOSI c:irculallon - -2 0 
-
--
-

-8.4 220 -8.4 
P.:>:<: 22 

.:-r:s -
~:··. 

-I-~:-: 
>o· 
~\8 -...... -10.4 
~;·.·. Gravelly SAND light grey, medium 
~-:. 12 

~:~· 
dense, well graded, fine to coarse, -
angular to subangular, damp. snelly, 8 SPT 8 

24 

~:!:S occasional quar1Z subangular meet tum - -
9 P::···· 5and -~:-: 

>o· - ,_. 

~:~8 ..... -
~:·· .,:-:: - i-
·-~-"· .. -
~=5 P:: .. - 1-
~::: -c;.O. 

-15.4 
~::~ Gravelly SAND. hghl grey, medium 39 

~<?-:: dense, fir>e 10 coarse. well graded -
-164 30,0 -:r. ' iin!Jular to sub angular 9 SPT ~ -SiltY' SAND- liQhl giey meliiUm dens.;:---

s t uniform ftnlt 10 medium subangular to -

26 

28 

30 

subrounded wet occasional 
s.ubcouncled grav"t s12ect cemented -,-· 

sand -
--
-

r- ...._ __!_ - - -~ ~~ d 
2:•rna~tl!:l! ~---·"' PROJECT t•OLE NUMflER 

~~ I CP05-€AARS.CB-i)27.4 
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Hole No CP05-EAARS CB-0274 . 
DRIUING LOG l Cont.Sheet) I ElevatiOn TOP of Hole 13 6 s-lot 

•r.n.... 
PrOJeCt EAA Reservoor A- t jlnatallaUon 

c ~ffi ~~~ z. CORE ELEV DEPTH w CtASSIFICA TION OF MATERIALS n.lll REMARKS 
(ft) (rtl ~ 

REC ~::;: oo 
% ~~ ~ 

·UU! 33 4 . -
-20.4 

I' 
Silty SAND, light grey, medium dense. 3 
uniform, fine to medtum, occasional -

1:;. subrounded gravel of cemented sand 10 SPT 7 

With shell fragments and occasional fine -r-
4 

grained quartz sand -
.· - f-, 36 

-
--
-
- - . 38 

-
I'• .·. ! ·254 

As above 2 
I'· -

l1 SPT 4 
- ~ 

6 
-
- r-
-
- -42 

thin cemented horaons In sequenCI! -
- -

-30 1 43 7 -
~.:.·· 

sanay GAAiiEG'ii9tit srey.mecJJum ___ -30.4 .. . dense, well graded, fine, some coarse 4 

~ ·. 
angul$r to subangular p~eces. cemented -
!.and (fine to medium), some shell 12 SPT 8 ••• - r-~~ .. fragments 8 .... -·•· - r-... 

.t~ -
46 

··~ 
- -

••• -

-.~ - -
••• thtn cemented nonzons -... 
t~; 

-354 
As above wtlh fine to coars" gravel 5 
sized cillcareous (shells) subtou!lded -

.. t~ •nciUded 13 SPT hard bilno at d8 9 
n CI<GUlat•on loss at - r-
-19!1 10 

··~ 
-

••• - r-.. ,~ 

48 

50 

-•• -i--cr . '""'''""""' 
~~r.n.-t~~lll! ~-...--~ ~ .. IECT 

Reservoat A~ 1 
I"'OLE NUMBEF> . -
. CPOS..EAARS-CB-027 4 
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- -Hole No CPOS EAARS-CB 0274 
DRILLING LOG (Cont.Sheet) I Elevahon Top or Hole 13 6 

_, .. 
6-· 

Project EAA Reservoir A· 1 _l lnstallaUOn 

c u.lffi ~~~ ELEV DEPTH ffi CLASS! FICA TION OF MATERIALS 
CORE o:'Cil REMARKS 

ffi REC I~ :::. QO (ft) (ft) 
% -~ 

_J 

-' !ll - !i't_8 
~~ - -s ••• ~--· -
~·:~ ••• --
-~. 

2 

~-·~ 
-

;.•~ -<10.4 
._. . As aboVe, except refusal on cemented 50 

·~ honzon -••• 14 SPT 
~ ~- -r-
~·:·~ -·•· ... --. 
·-~ 
~·· 

-
~ -·: •• - -
•••• -... 
·~ - ~-••• ~. -
-~~ -454 ••• Sandy GRAVEL. light grey to grey. well 1l ~ ... graded, fine some coarse. angularto -.• ~ S<Jbangutar calcareous cememed aand 15 SP'T 11 

(fine to medtum) sand (fine to medium - r. 
~.- . 9 .• ~ 

lllze) . hart!. some shell fragments -

'··. - -

~ .• ~ -

'· . - -, 

.~~ -
~ .. - i-

·- ~ ••• -

54 

56 

58 

60 

62 

-f>O 4 64,0 ~ ' -504 

)ll!i 
SAND. With some 9rivei Siied ___ 

16 
calcareous cemented sand. llght gre~. -
medium dense, well graded, fine to 16 SPT 12 
c;oarse subangular to subrounded - r 

12 :::::: shelly fragments and some quartz 

~ ~=:::.: 
-:::: :~ 
!·.·.·.• -54<1 ~·.·.·.· 

r:::; -!>54 cemented f:ltaiii!IIV 
---{ 

:·:.: .. 1 A5. At•u"' ... ll: • . ...cPt toer...VrT••ng d~u~ hoMzor. -i-

}j~! -
I 17 SPT '" I 

-r-
' """"""""' 

66 

7ll 

~'-t•F'-' •1!.:<' --.. .... _._. •• I PROJECT I tiOLE NUMBER 
EM Resen,oor A·t CPOS.EAARS-CS...QZ74 _; 
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[ORJutNG LOG (ContSheet) I &vat1011 Top a~.-. 13 fl 

0 

ELEV OEPni ~ 
(It) 1ft) w ... 

ClASSIFICAllON 01" ~ATERlAI..S 

SAND w.th some gravel wed 
calcart!O<ls c.ememlld ur,d log'llgrey 
mec1tUm dense ~~ gtaded ,.,. to 
coarse. anguli< 10 subanguar, WOM. 

sheDy fragmen1s 

18 

-

18 

1-

:zo 

~ 

pqhlEC"T 

liole No Cf>05..EAARS·CS-C27.! 

~,.;,· 

REMARKS 

i 

I
.~ .... 
oo _, 
II) 

~ 

- I-

-

-
72 

allghUy harder drilling _ ,_ 

-
:. 7• 

~~--
SPT 12 

- 1-
11 

-
- 1-76 

-
I~H 

.... 
----t 

occaalonal!l'l'.,.ly ~ 
cemerueo ~~oozon ---78 

-
I.A54 

~ 
SPT 10 - r-eo 

12 -
--
-
- -82 

-
-I-

-
-70 . 

11 114 

-
SPT 7 t-

-:•u 
~M 
_J 

~~ =fee 
.~ -J 

HOLE flt/MBF~ 
fAA Re•""'ou_!.l _ _._CPOS-~S-CB-a27~ I 
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DRfLLING LOG (Cont Sheet) I ElevatJo~ Top of Hole 13 6 

PrOject EAA Reservotr A-1 linstallatlor~ 

ELEV 
(It) 

DEPTH 
(II) 

Iiiii 

r:-: 
-r::::: t•.·.·. f} 

.as A 100 o •:::::: 

CORE 
CLASSIFICATION OF MATERIALS REC 

% 

As above. not organ1c 

SAND, With SOme gravel sized 
calcare<:~us <:emented sand, light grey. 
mea1um aense, wellgradea. fine to 
coarse. angular to subangular. wet. 
s~elly fragments 

As above 

Ena ol Bor~ng at tOO' 

~ffi 
Q.ID 

ll:; ;~ 

21 

22 

23 

Hole No CPO~EAARS-CB-0274 

~~~ REMARKS oo 
...J 
ID 

-75.4 

15 -
SPT 14 - ~90 

9 -
-~ 

-

- ~92 

-
-I-

-
-BOA 

13 94 

-
SPT 11 

-~ 
10 -

- 1-96 

-
-I-

-
- 1-ga 

-
-854 

13 
-

SPT 13 

14 100 

1-

NCT'ES 
1 Sooos••llel<l_,dl ....... 

-102 li'I~Witr'lthltASTM 

~D!.&e&-03 

'11G~IM•l1J/;J~UMO 

Of'!20'~!tt.;XIOI111lf&"t0 
A2"00J 1-

l-t04 

1-

1-100 

PROJECT I HOLE NUMSER 
~~ E.AA==Re"'1oe=rv!!o:::u..:.Ao:.·.:..' ___ .L;I '-'~P0:...!!5_:.EAAR::>-CS.027~ 
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Hole No. CPO~EMRS.CB-0275 

DRILLING LOG 1 Olv•liOn llnmallatoon - - -- = ... 
I F'tOji!Ct EAA ReaeNOol A-1 10 Stze and type of btt Y bll, Rotary Met nod 

2. l.oeallon N756300. 2. E75e065 6 NAD 1983 l ll . Datum tor Eleval10n snown NA VO 1983 

3 On~lno Agency· Noc!me & A$$0clatas toe: 12. M&nufactur~ 0..S'I!naiJII)n tor Olitl Oledrlctl D-50 

• Hole No CPOS.EMRS.CB-0275 13 Total Number of 0\leobultlt<> Sa~ Taken NIA 

!> Name of Oflllar Er111 Blul!lllke 14 T0131NumberofCora8o~ . I 

6 Oltectlon ol Hole 15 ElevallOII Grcund Wiler Nell meaurad 
.ft:a Vel1tcal c::t lndlned 16 Date Hole StaRed Complec8d 

7 Thdneas of Burden NIA 
71112005 7MOOS 

17 Elevation Top of Hola 8 5 tt\1 
8 Thickness of c;ap rock NIA 

18 Total Core Recovery for~ NIA 
9 Depth ol hole I 00 II 19. 1nspeaor N . Holst 

0 w:n 
~~~ z CORE ~ al ELEV DEPTH w CLASSIFlCA nON OF MATERIALS REMARKS 

(!) REC ~:f o o 
(It) <") ~ Oif, i ~ 

_, 
al 

>!.:1 ~ Peat 85 5015" 8 .0 05 80 -U MESTONE caproel\. tan to hght y SPT. loosmg dnlo411!1 
DI'DWI1, mosuy fine gnooned With shellS. watet - -
thinly bedded allo<'oll· hard, vugvy, 66 I ~~.COM!l . -IOcaDy potOUS ('RQO UCS•I876pel 

24%) - - . 

0 

2 

-
- r-
-
- r- 4 

-
- -

3 0 !>5 3.0 

••• S..ndy GRAVEL, palo br..,.,n.ah grev 14 
wei. very~ artglllar calceo:; With - -• • some silt rme 2 SPT 5W-SM Well 50/'r .• ~ graded sand With -

-.~ 
••lt+p llel. - r-Moo$ture•24%. 

I 0 7 5 I 0 Roiary wasn 3 875" _ 

llll!l 
SAND~ as i t>Ov& bi.iin051tv "M11 graced bit 10 50 fllhen 2 &75" 7 
fi r>e to coarse. angular calclttlc.saoo. below 
some gravel ana soli i<'ose 3 SPT SM, Silty eand 3 

wotll gravel. 

~ l:':l: 
Molslure•25~ 

..... •. 
:=:::: 
:::::: 
-:·:-: =r 

J:=~=~~ ~ 
_t.. 

··:·:·: .. 
:::::: -~ 

I ·.· .. •. 
I ~0 ~:~;~: -r-

.so I 13S -
l r~ 

-SindyGRAVfl as ioovc-
I ti 

Graver I!- s~tlfy vugg~ ltmtt"t""" ---

~.~ crot>aolv limestone l~ns~ b~ton uv .. $1•T !!:M Silty sand d 
I $poon drill .:.hnthl,. mter"'•ncnl \!<•Ill !)fllv!!ll 

- +- --j - . ~~'fu.Ei~....@_. ~ 
£.'}' -rM ___ __.. --- (PROJECt I HOlE f' Uo'.I6E R 

8 

10 

t2 
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r-----------------------r-------~--~----------~H~o~le~N~gP05_;AAR&C~0275 
EltlYathln l C>ll or Hole 8 s ~-~: 

ELEV 
I I'll 

·150 

lnsllllla!Jon 

ClASSIFICATION OF MATERIALS 

Only LIMESTONE chlp5 reco•ered 

Sandy GRAVEL Pile !)(own,~ grey 
wet. very clefts.. aovutar, ltmesto11e 
gravel W1lh ~~~ pall$ fintt lo 
coarse gra•M<l . ~~~>gular CIIIQijc. and 
fine. qua!Uose sand, traCII slfl 

CORE 
REC 

'4 

- G"ra"'Veiiy sA"N1i"PaJeb;a.,;;,;ah-g;y:---­
wet. loose. poo~ly glil!led fllle 
subrounded Qua!U~M w<lh fir>!' 

angutar, nme.stone gtnet tncl tome lille. 
IO coarse. illljll:." CilfCIIIC Wild II~ 
sill 

-10 0 

5 

-150 

6 

·20 0 

1 

REMARKS 

CIIICI1ie mateoal ts at 
toast partly shetl 
frllgmonll 

SPT 

SPl SW-SM Well 
QloildeciUndW>I!I 
o~t•gra•el 
Mol&tue•l•W•. 
CeiOosahiii:Me 
Formation 


 

App A Annex G-1 Geological Investigations North of Redline

391
 

CEPP Final PIR and EIS  
App A Annex G-1-391

July 2014



 

DRILLING LOG (ContSheet} I EtevaUon Top of Hole 8.5 

Pro)t>a EM Reservo1r A· I llnSlallahon 

ELEV 
(Ill 

DEPTH 
(ft) 

... 

::::::j 
r·;·:·:l 
1::;:;: 
~ ... 

CLASSIFICATION OF MATERIALS 

SAND, pale brown.sh grey. wet, 
medium dense. poorly graded. fine. 
mosUy quartzose and subrounded, trace 
angular, calotic 

SAND· as above bul with trace fine 
angular sandy limestone gravel 

SAND· as above 

SAND pale green1sh grey. wet. very 
dense poorly graded, f1ne gra1ned 
(umforml. •ubrouhded quartzose 

CORE ~~ 
REC l~ 

% (I)Z 

8 

9 

10 

11 

i 

Hole No CPOS-EAARS.CB-0275 

·Li> ,U 

·30.0 

-35.0 

-40.0 

Slleell 01 ·-
REMARKS 

SPT, SP-SM; Poorly 
graded sand with silt; 
Moislure=25% 

l ~in oo .. 
co 

7 
---;--~-.34 

-
11 

-1-

-
- f-36 

-
-1-

-
-1-38 

8 
-1-

SPT. SP; Poorly 8 
graded sand With -;--
gravel: Moisture=21% _ 1 1-

40 

SPT 

SPT, SP-SM, Poorly 
graded saM w•th 
Stll•gravel 
Mols!ure:21% 

-
-1-

-

-1-42 

-
-I-

10 
-1-44 

9 
-

10 
-1-

-
--46 

-
--
-
-c-48 

8 
-1-

33 -
18 

~r 
!PROJECT 'HOLE NUMBER 

EAA Reservo"'-.:..:A-'-''-----'-'C"'P_,O§·!;,t\A~~CB-trl75 _ j 
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Hole No CPOS.EAARS..CB 0275 
DRILLING LOG (Con! Sheet) 1 Elevatron Top ot Hole 8 5 ~·01 

•so-~ 

Project EAA Reservo11 A-1 I tnstallatton 

a z 
E.LEV DEPTH ~ 
(tt) (ft) ~ 

-45.0 53.5 

·i' 
~· · ·~· .... .. ... 

·~~ ••• 
-~~ .: •. 
·~ ... '"~~ ~· .. . ' 

ClASSIFICATION OF MATERIALS 

-SatidyGAAvEC Pi iii green!Si\grey, 
we~ medium dense. well graded. fine. 
angular, shel!y, limestone gravel wkh 
sand as abOve 

-450 

12 

REMARKS 

--52 

-
_,_ 

16 
-f-54 

SPT. ll'lormil.tenl nard ~ 
drilling 9 

-I-

-

-f-56 

-
-f-

-
-f-58 .• ~ 

~-~so~-~04--"58~5~iitll'-;.,:;.:.~."' •• <l•.--Gr;iveiiysA"Noa$aticiV"e'biiiiiiss:-:---·-J---+--+""'50""".0'-----------7-'t:: 
t.: ·5 gravel and part of I hiS rs shell -f-

·55.0 63.5 

,.,: • • • • fragments also some fine lo coarse 13 SPT SW SM w 1 5 
"'·.;,: ·: angular oalcttic und grad~ s~ncl Wrth 

8 1 
-;-

~ .• :o_. :: sill+gravel; -f-ao 
•:. Gl Moisture=23% 

~ =f-
~:$: 
t.:·t:s -

t>·'·· -f-
'(;1,'. 62 

>o· -
~~ -f-
~:-.·. 

slltySANo-Oiiv'e iieiY.W&t.Toose 
uniform. fine, subrounded, quartzose 
wtlh some catofi~. flne sand to fine 
gravel (angular shell fragments! 

·55.0 

T4 SPT, SW·SM, Wen 
graded sand wrth 
slh+gravel, 
Mo1Sture"28% 

9 
-f-64 

s -
4 

-f-

-
--66 

-
--
-
-~68 
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Hole No CPOS-EAARS-CB-0275 
DRILLING LOG (Coni Sheet) I Elevauon Top of Hall! 8 S 

PrOject. EAA Reservoir A-1 

ELEV 
(It) 

[_J 

DEPTH 
(II) 

0 z 
w 
(!) 
w _. 

., . 
..... 
r··· 
··>>: y-:-: 
r.:-: 
y:::: 

(::: 

r 
1

·>:-: 

>>:· 

!:·:·> .. ·.·.· 
;::::: 

i:::;:: 

I
:::::::: 
:~;-: 
a....·.-

j lnstallalioo 

CLASSIFICATION OF MATERIALS 

SAND as above 

SAND as abolie 

SAND pale greenish grey wet, medium 
dense well graded. medium to coarse 
grained, angular , calcfhc, ll<rth some soli 
and rrne sub rounded quarlz0$1> sand. 
lrace lme gravel 

CORE 
REC 

% 

.sso 

16 

·70 0 

17 

-750 

18 

.JJGCI 

REMARKS 

SPT; SP..SM; Poorly 
graded sand with sill. 
Moislure,.22"k 

SPT 

SPT SW..SM Well 
graded sand woth 
srll•gravel. 
MOISIUre=20% 
CalcllJc sand 
predominates 

-
--
-
--72 

-
-I-

25 
- -74 

23 -
28 --

-
- -76 

-
- 1-

-
- -78 

30 
- -

40 
-

S01s· 
- r-eo 
-
- 1-

-

- -82 
-

- -

15 
- I-SA 

12 -
13 - f-

-
- - 86 

-
---j-

__J: 
~ 

---a~ 

t 
I PRO.IECT HOLE NUMBER I '"""-" :~ 
t EAA Resel'o oa A I ~PO!>-EAARS-CB·027~ 
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Hole No CPOS.EMRS-CB-0275 
DRIUINGLOG (ConL S)1eet) I ElevatiOn Top or Hole 8.5 

Project EAA Reservorr A-1 lln!;taliatton 

ELEV 
(tl) 

DEPTH 
(ft) 

-91.5 100.0 

] 

0 
z 
w 
C) 
w .... 

CLASSIFICATION OF MATERIALS 

SAND as above but les$ (trace) Silt and 
dense 

SAND. a!> above 

SAND as aoove 

Ena of Bortng at tOO' 

CORE 
REC 

% 

19 

·85.0 

20 

-900 

21 

d ---· 
I PROJECT 

tJ>A Reserv<>tr A· I 

REMARKS 

SPT 

SPT; SW-SM; Welt 
graded sand witn Stll; 
Moisture:18% 

SPT 

NOTtS 
1 S<w.S lol l'*d V!~!t QAt•~ 
In~ ·W1ntneAS1ll 
~·014M-93 

l 1"UUt~'Mt""'oti'\Jtfdfoou..a 
""',:0' Sl'l!llOOCnt' 318" I 0 
•2""lJOI 

l ~lo oo 
...J 
Ill 

17 
-f-

15 -
16 

--90 

-
--
-
-i-92. 

-
-r-

27 - -94 
20 -
24 --

-
- i-96 

-
- i-

-

- -91) 

24 
- -

22 
-

16 
100 

i-

f-102 

-

-

jHOLE NUMBER 
CP05-EAAK::i-CB-IU 1 ~ 
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Hole No CP05-EAARS CB 0276 -
DRILLING LOG I DIVISIOn InstallatiOn ~1 ·:11 

t- 6Shoels 

1 Protect EAA Ros&IIIOII A-1 I 0 SIZe 8011 type Of bot 3 • bit ~OI>IfY Method 

~ LQ<:ebon N764127 4. E1584918· NAD 1118l II Dalllm for E!!!xation S!!Ql!!10 NAVQ 1~ I 
3 Dtlllo11Q Ag11ncy Noditrse & Associates, Inc 12 Manufacturefs De~lonat10n tor Drill OM1d/1dl 0-50 

• Hole No CPC»-EAAR$-GS.OZ7S 13 To1a1 NtJmber m <Mtrburo.n SoliTlpieS T~~en N/A 

5 Name of Onl:er Enk Bluem~e 14 T Olal NIA'nller of Cora BoAes 1 

6 DnctoOn of HOle 15 EievatiOll Gftlund Walef Not mosured 
:ti:lVertoc:atCJ Indo ned 16 Date Hole Stalled Complelotd 

7 ThiCkness of Buroen NIA 613012005 &'3(V2005 

17 Elevation Too of Hole 11 1111 
8 Th!Cl<naas ot cap rod< NIA 18. Total Core Recovery fO< no~ NIA 
9 Depth or note too ft 19 Inspector: E Requejo 

0 wffi ~ ~~ ElEV OEP'rn ffi CU\SSIFICATION OF MATERIALS 
CORE -'m REMARKS C) REC Q.:; oo 

(ft) (ft) w % ~i _, _, ID 

\:..:!' Mudl II 0 2 0 
'J:!.!! -

100 10 ... •' 1 10 0 SPl 5012" 

Caproek 

-
21 1 HOconng - t-(ROD 2 

13%) -
- t-

-
- ~ 

lH 45 6.5 

- ~ 

: .. :.:· -
:~:~:~ 50 

}j~ 
4 

-r 

:l:·:: 

2 SPT 

~ -
30 

SAND Pale. hghl brown fine to coaose 7 
~ ....... graooe<l. very dense With C(!!monte<l -

·::::; 
sands 3 SPT, SW·SM. Well 39 

gr•d~d 6anel wtlh - t-
7 tlll•oravet, -

SAND Tan color well sorted lone to Mo!11lure•17'!1. 

8 

:::::: coa~e gra•lll!d. 4ense - t-

:::::: -·.·.· . ..... ~ .. ·.·. - t-

r···· 
r~1 

-~ 

·:·:-: ==r : :~::~ I 
I 

f'''' 
---r-

?e 
~c; ~ ~::::: S.O.NO r '" co!.Jr w.li •o•1eo u; .. ,,.,, 

,·.~ .. : gra1ns I han abo•• v"ry o•onn I ·:·:·! • f:1'1 ~M 'lolly &.OM ~ I:·:·::, I '""" grb~MI 
- - - -:1-r + ..ht·• illri!."'Z~ 6017"--t. - - -- ............. 

10 

14 

::&81•----.. 1101.£ NIIM!!E.Q 
~P06 E"AARS.C~;. 
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Hole No. CPOS-EAARS-CB-0276 
DRILLING LOG Cont Sheet) I Elevatton Too of Hole 1 I 

PrOject EAA Rl!$81\'olr A-1 llnstallallon 

ElEV 
(It) 

DEPTH 
(ft) 

·-· . -1--

CLASSIFICATION OF MATERIALS 

SAND, Ughl brown, sbghtly SILTY, well 
sorted fine to medium gra•ned, medium 
den sa 

SAND, Browmsh. very fine well sorted, 
meotum oensa 

SAND Brownish very Tine, well sorted 
With some \raGeS of Sll T. medium 
dense 

w:t 
CORE Q.'m 

REC ~~ ... ~ .~ 

6 

6 

REMARI(S 

-7.5 

SPT, SP-SM; Pooriy 
graded sand wilh sl~: 
Molsture=26% 

-12.5 

SPT SP; Poorly 

-14.0 
graded sand, 
Molsture.,25% 

Caloosahalcnee 
Formation 

-175 

SPT, SP-SM, PoorlY 
graded sand wtth sill 
Molsture=27% 

I 

l ~rq oo 
-' 
Ill 

-
- 1-16 

-
--

-
- ~,8 

10 
-I-

9 -
6 

- -20 

-
--
-
- r-22 

-

- 1-

7 
- -24 

7 
-

7 

-
- 1-26 

-
- -
-
- -28 

14 - 1-
10 

-
15 

- l-3(l 

-
- 1-

-
--3<' 

-
I -~ 

~---------------T"-~~T~~--~~~~~~=~----4 
1 PRO 1t:r:r T'"'nu;: NliMREP 
I EAA ~eservtwJI-.1 CPO>EAARS.CIHl276~ 
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Hole No CPOS.EAARS CB 0276 -
DRILLING LOG (Cont Sheet) I Elevat1011 Top of Hole 11 ~ .. "' 
Project EAA ReseNotr A-1 I lnslallauon 

0 ':lm ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ~=- REMARKS 
(ft) (ft) 

(.!) REC oo 
w % ~~~ -' _. (D 

SAND Browmsh. rone graoned, well -«-~ 
8 

soned, slightly Sll TY wlllllew broke11 -f-
shell fragments 8 SPT: SP.SM: Poorly 5 

-graded sand will! sin; 7 Moosture:Z7% -'-

-
-250 

3 6 

-
All calclbe material -f-.· .. ·.· noted below Is at 

:::::: least partly shell -·:-:-: fragments 

IIIII 

- 1-3 
-27 5 

SAND: pale greenish grey, wet. medium 7 
dense poorly graded, fine graoned, -,-
$UbanguJar. quaotzose. trace shells 9 SPT 9 -

a - 1-

e 

40 

-
- 1-

-
- 1-42 

:::::: -

mm - 1-
-325 435 -32.5 

••• -saiidyGAAVELpaie greerilsttgrey, s 
wei, medoum dense, poorly graded, fine - 1-.. •: angular, calcareous with &llell tragmen!r. 10 SPT 7 

.l~· woth fine quartz sand -
5 

44 

-~~ 
- 1-

••• -

-.~ - -
••• -

46 

-.~ - ~ 

••• -.. .. .• ~ - 1-
-375 

·~ 
Sandy liMESTONE gravel anC! Sandy 30 .... GRAVEL as above but 118fY dense - 1-
Probably cemented layer brokeM by II SPT 50 

• • -.• ~ SpOOl 

- 1-

r -
•• -

-+ • • ~ 
~I- -- - --- + + 

tPROJE.-:T- , 
1~!!!1.!'!9· 

~F~·, ·~~~~...-~ ' HO\.f NUMBER 
EM Re~~"'"'' A 1 ._CPO~EAARS-CB-0276 

46 

50 
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Hole No CPOS-EAARS-CB-0276 
DRILUNGLOG (ConlSheet) j EievauoniOJ:Io1Hote 11 

ProJect EM Reservorr A-1 I Installation 

ELEV 
(II) 

-42.5 

DEPTH 
(It) 

0 z 
w 

§ 

.• !1 

··~ 
~·· 53.5 .... 

i l~\j~ 
:::::: 
-.. 

:-:-:· 
t::; 

1<·=-:· t-····· 

ClASSIFlCATION OF MATERIALS 

sA.Nb-:-pale 9reeniS!19reY, wet, poorly 
graded medium dense. subequal 
amounts of fine. subrounded, QUartzose 
sand and fine to coal$8 grained. 
angular, calcttJc sand, trace nne gravel, 
calcific 

SAND as above but loose with some 
slh and trace fine. calc. tic gravel 

SAND pate green~sn grey wet dense. 
mosUy well graded. fine to coarse 
grained. angular. calcitic. Wltn some 
fine, rounded. quatttose sand 

J; ': •; angular sandy llf!1e510n qravel !rice 

CORE 
REC 

% 

12 

13 

-42.5 

-47.5 

·515 

REMARKS 

SPT 

SPT 

SPT, Ochopee 
l.lmestone 

I ~., oo _, 
Ill 

-~52 

-
-I-

12 

---;--54 
-

G 
-i-

-
- I-ss 
-
--
-
--sa 

5 
-1-

3 
-

4 
--so 
-

--
-
-r-62 
-
-r-

7 
~-64 

-
15 

- r-
-
- I-ss 

- -
-

--58 

.. • •.• a <liB<' san1y llrn6stone , 

[ ·:?. ·: SAND as above bUt w•tll &ome fi~e l ±t 
::~:~: fin~ qoa<Uose Ynd ;om~ 0>:>3"-'<• J..an~ , 15 SPT • 

:::::: 
~~·~,.·~~-WQr•----------------------~l~P~Qr~I~IF~C~T~--~~~~·nws2'~,~~~0~l~E~N~UMBER -- 1 ~ 

•. , E.AI\ Re:.ei'V<\11 A-1 CPOS-EAARS-CB-0215 
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Hole No CPOS-EAARS-CB-0276 
DRILLING LOG (Coni Sheet) I Elevat1on Top of Hole 11 

Projea EAA Ruervo1r A-1 !Installation 

c ~~ ~~~ z CORE ELEV DEPTH w CLASSIFICAnON OF MATERIALS REMARKS 
(It) (It) 

(!) REC ~~ oo 
w % · -~~ -' 
-' CD 

-
-.-
-
- r72 

-

--
-62.5 

SAND as above but me<11um dense and 13 
With trace sandy limestone gravel, trace - ~74 
fine quartzose sand 16 SPT 13 -

14 
-r-
-
- -76 

-
---
-

- i-78 
-67.5 

SAND as above but hghl grey IZ - f-
1i SPT !3 

-
16 

- -eo 
-
- ~ 

-
- f-82 

-
- -

-72.5 83 s ... -725 
f!: ":"~ - Grav.iiiySAND pali!g;ey ;i,l," very 35 

f 
dense. mostly fine to coarse angular - -84 
calculc sand wrth some ftne 18 SPT 26 
subrounded. quart!ose sand -

:o: 24 

.::~ 

~~ r:-:--:~: 
rt ••• 

~:5 ..p:-:-: 
t"'··· 

~~ ~:o: 
~;::G; 

ns 88 5 ~-· ·· · _] -17 s 
c~·. 

1 u6• t 

j ~IF'IilL.ts:"-fi~--~ I. PROJECT 1 ~OlE NUMBER 
EAA Reservon A· 1 CPO$-EAARS-CB-0275 
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Hole No CP05-EAARS·CS-0276 
DRILLING LOG (Coni Sheet) I Elevat1on Topol Hole II 

Project EAA Reservoir A·l Jlnstallallon 

ELEV 
(ft) 

DEPTH 
(It) 

0 
z; 
w 
C) 
w 
-J 

r> 
{!·! 
f;:: 

t< 
::::::: 
(···· 

CLASSIFICATION OF MATERIALS 

SAND as above but dense and some 
(less) gravel 

SAND. as above but with I! ace (less) 
fine gravel 

SAND as above 

CORE 
REC 

% 

REMARKS 

19 SPT 

-82.5 

20 SPT 

21 SPT 

15 --
18 -
18 
--90 

-
-1-

-
--92 

-
-,--

26 
-1-94 

22 -
20 --

-
--96 

-

-1-

-

--98 

22 
-,--

20 
-

19 -890 HlOO • :-:·:-
~~~~~~~t-------------------------;----r--t---------------------_,_100 

-
End oi Bonng at 100' 

..ares 
t SoilS <lft f\oer.,o V!II.AIU., dBU.!t•!tO 
In eclCOfdMI"'Ce W•lh the A$TM 
Dt'*QI'IA'ic:lt'l 0 2.&88-a) 

1- 102 

~ 1.&011narn,..,."'"''"3a'Of't'!C)~JS.I!Id 
c.nlD'atJ~I~~i1111rl0 
J'l''O O ~ 1-

- 104 

1-

t 
100 

_l -I PROJECT..i .::_ fctiOIENUM~ 
EAA R"servo;r lVI CPO!>-EAARS-CEH'l2ld 

_-- .-!. 
t_..u;o~ 'f.»,... .... , .......... "'...,... 

- - -- ---====;:;d;:;;::t-
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Hole No CPO&-EAARS CB-0277 . 
DRILLING LOG I Otvi'SIOIT lnstallaUOf> So*! I .. 

&s-

I PtOjed EAA Resetvatt A· I 10 SiZe ~nd cype of bit 3" bll RaDt.-, Meii>Od 

2 l.ocahOll N/61~2 5 E750486.8 Nl\0 1983 ill Datum for Elevabon !':~own NAVri lc.U. 
3 Ooll"'g Agency Nodarse & ~ I tiC: 12 ManufaaiJrer's Dotslanabon for Dnll D ednch 0-50 

4 Hole No Cf'OS.EAARS-GB-0277 13 T<>tal Number ol O'lltlbullMn Samples T~~en NIA 

5 Naf'l'le or Onller Erik Bh.oeml(p 1~ Total Number or COft! BolrM I 

6 O<re<:tAon ol Hollo 15 E.levat.on Ground Wat..r Not meaaurecs 
12a VertiCal CJ Inclined 16 Date Hole Slaned Comj!leled 

7 Thld<ness or Burden NIA 
61291200S 612912005 

17 Elevation Tao of Hole 9.2 If\ I 
8 Thldlt>H$ or cap roe~<· NIA 18 Total Core Reco~ery lor hole N/A 
9. Deptll or halo. 100ft 19 Inspector E Reql.leJO 

0 ~ffi ~ ~~ ELEV DEPTH ifi Cl.ASSIFlCATION OF MATERIALS CORE Q. ID REMARKS 

~ 
REC ~~ oo 

(f\) (ft) % ~~ ... 
Cll 

...J..L. It 
>:..:!. Muclt 92 

~ ~~ 
!!2~ 1 SPT 2 - i-

0 

~t.!t 77 2 

~~ 0 
,_ i!: - 1-

~~ 2 SPT 2 
-

2 

62 30 ;,~ 6.2 10 

Cap rock, palt> yeiiOW!$h slightly 

beOCied. calcitic Wlln traoes ot ahells -
13 I HO c:orlng. Core run - -(ROO f(()m 1 6 to s 5 tt. a· 4 

Oo/o) collected from total -
length of oafiO. no 
Individual p- ol/8• 
~· 

.- r-

-
- 1- 6 

27 ss 27 

Ill'·: 

- -
-
- -

07 

i/~ 
Pale yellowish sal!d Willi s1"' and snell 9 
fragments hme rod< wllh ••h•. very - -
dense wet 3 SPT 20 

:;:::: -
.ca 21 

. :::::: ~ 

/fl • SPT 25 ~ 
5Q/4. 1-

I t~·:~;~ .-r 

r···· _l 
I l 

:::::: 
·:·:·: t I :·:·:· 

3 I I :;;::: 
::;::: 
~ :·:.: ..r.~ 

I I 
:·:·:· Pale vellow<sh ll>town"n atm~nlftO 5016 ~ 

,, -::;::: sand wllh sills dnd lrtw altai! I<IIIJrt<~•<ll ---
:::;:: ""IY den•e C' Sl~t ---t ·!·:.: ·u.· .. ... 

=-=t- ... ,... • .:_~::;..."!:, 
-- -t-, __ 

l"'IUlJEC! 'tlOI.E NIJMRCR I - EI'.A Re..<eM'>' _t- C~CB-l:Q2!_ 

8 

10 

12 

14 
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DRILLING LOG Cont Sheet) I Etev•l•on TOfJ ot Hole 9 2 

Prqect. EAA Reservoir A-1 I tnslallatoon 

c 
z 

ELEV DEPTH w 
(ttl (It) ~ 

CLASSIFICATION OF MATERIALS 

Pale broWlltsh cemented sands wnh 
shell fragments, VBfY dense 

Pale yeJlOWtsh sano with rew cemented 
sand o•eces and broken shell 
fragments, slightly sltty loose. well 
SOI't!>d 

dense 

6 

7 

8 

Hole_t!o. CP05-EAARS-CB-02n 

REMARKS 

·93 

SPT 

- 14 3 

SPT SM: Solly sand. 
Mooslure=2S%: 
Ground 30% 
clrClllation loss 

-19 3 

SPT. SM Silty sand 
With gravel, 
Ma<sture•24% 

l ~i<J oo 
...... 
II) 

-
-:-,6 
-
-i-

-
- f--,8 

5012." 
-1-

-
-f--20 

-
-1-

-
-f--22 

-
-I-

!i 
- 1-24 

3 
-

~ 
- 1-

-
- 1-26 

-
- 1-

-
- -28 

4 - -
13 -
7 

- 1-30 

-

-

-1-31 

-
--
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ORILLING LOG ICon\ Sheet) l Ele""oon Too of Hoill 112 

c z 
EL£V DEPTH ~ 
(ft) (fl) ~ 

CLASSIFICATION Of MATERIALS 

Pale yellOWiSh slightly strty flno ~•nd 
W!lh shell fragments loose 

Grey cemented fine sand \111111 brollen 
snell fmgme.nts medJum dense 

Yellowisl> 1 browniSh fine sa no wfth 
great abundance ol broken sl!en 
fragments (around 85%), mediUm 
dense 

Brown une sand wtlll etomented wnd~ 
ano she" rragrn~nts med•um dett>U 

CORE ~ffi 
!lUI 

REC ~~ ~ % li 

9 

10 

11 

12 

Hole I'Jo CP05-EAARS-CB-0277 

I ~"' REMARKS oo 
..j 

Ill 

·2" 2 
·L~ 3 

8 - 1-34 
SPT, SM, Silly sand. 6 -MoiSture=JOo/o 4 

-I-

-
- -36 

-
- f-

-
- 1-38 

·29 3 

12 
- 1-

SPT 10 
-

10 
- 1-40 

-

=i~~ 
-_,__ 

•34.3 

14 
- 1-44 

SPT 8 -
8 

-I-

-
- 1-48 

-
- -

-
---48 

·393 t 
_0_ 

SPT c.olol Oll'l<e~ •r. t 
WfM:n c:otnll•I'I!CI IQ ---;-t 
P•li'IIOUS ~!)Itt ---L-:.C 

--t 
~~Nt)PIBEP 

-t 
CP05-E"-ARS.C&.o02n 
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DRILLING LOG (ConlSheet) I Elevatron TapafHoll! 9 2 

Prosed EM Reservoir A·t I lostallatiOn 

ELEV 
(II) 

-54.3 

DEPTH 
(Ill 

63 5 

0 
z 
w 
(!) 
w 
-' 

illlil 

. ~ j i! \~ 
:·::: 
:::::: 

I· 
I• 

ClASSIFICATION OF MATERIALS 

Light brown sand with cemented sand 
and shell fragments. medrum dense 

Grey and browniSh fine sand with 
cemented sands and lots of broken 
shell f111gments (around 90%). medium 
dense 

oaii Q;ey. 6tily saodwiln lew pieces or 
cemented sand and great abundance of 
,;hell fragments loose 

Dark greylgraenlsll Silty flllA sano W•tr• 
shell fraSjml"ntS slightly elaved medrum 

CORE 
REC 

% 

':lffi 
Q.UI 
::.~ ..:=> 
(I)Z 

13 

1~ 

15 

Hole Nu CP05·EAARS-CB-02n 

I~V> REMARKS QO ... 
Ill 

- 1-5 2 

-
-I-

-44.3 

-~~-+ 
54 

SPT 11 
~ 

14 
--
-
-'-56 

-
- ,_ 
-
- ,_ 

58 
-<19.3 

3 
- ,_ 

SPT 4 
-

7 - 1-60 

-
- 1-

-
- ,_ 

62 

-
- 1-

-54.3 

4 - 1-64 
SPT, Large preces of 2 
shell fragments were -

3 found throughout the - -sample Sl!ong 
change rn color from 
the prevtOU$ !.ample -

- - 86 

-
- L 

-
- 1-68 

·593 
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DRILLING LOG (ConLSheet) [ Ete<~auon Top ot Hole 9 2 

PfOjt!ct. EAA Reservoir A· I I Installation 

a 
z 

ELEV DEPTH W 
(1\J (ft) ~ 

~4 3 73.5 

CLASSIFICATION OF MATERIALS 

light grey cemeiiiici sand with shall 
ltagmeniS. dense 

hghl grey cemented sand w!tl1 shell 
fragments. dense 

gmy cemented sand with shell 

fragments dense 

t7 

18 

19 

Hole No CPOS..EAARS-CB-<>277 

REMARKS 

-
-1-

-
--72 

-
--

-6.43 

)5 
- 1-74 

SPT, Color changed 17 
to a much lighter -

17 grey, clay, si~. shelf -I-present 

-
- -76 

----
-
- 1-78 

.093 

18 - -
SPT 24 

-
20 

- ,_80 

-
- 1-

-

- -82 

-
- .... 

·74 3 

17 - 1-84 
SPT, darker In color 18 -

19 - -
-
- -86 

-
- i-

-
- 1-gg 

-793 

""""'.!!ll­
HI)LE' NIIMBEP IPROJI'f: f 

EAA Res.,rvolr A· I 1 CPO!J..EAARS.CB-0217 


 

App A Annex G-1 Geological Investigations North of Redline

406
 

CEPP Final PIR and EIS  
App A Annex G-1-406

July 2014



 

DRILLING LOG (Conl Sheei) I Elevation Top of Hole 9 2 

Pro,e<:t EAA Reservoir A-1 I 111Stallat10r> 

ELEV 
Ill) 

DEPTH 
(fli 

-90.8 100 0 

0 z 
w 
(!) 
w 
-' 

:::::: .· .. ·.· 

I -1-- 't 

CLASSIFICATION OF MATERIAlS 

same as above 

Grey cemented sand wtth shell 
flllgments. very dense 

Grey sand. medium to coarse grains. 
w1lh cemented sand and shell 
fragments. dense 

End of Bonng at 100' 

~~~ -~ ----!!f ,,.~ .• tf• ............ c.ow_._... 

CORE 
REC 

% 

~ffi 
a. a> 

~~ 
(J)Z 

20 

21 

22 

Hole No CP05-EAARS-CB·0277 

,~<n REMARKS oo 
.J 
Ql 

20 
--

SPT 
19 

-
17 

- ~90 

-
-t-

-
- -92 

-

-I-
·84.3 

31 
- 1-94 

SPT 23 -
28 --

-
- ~'-96 

-
- -
-
- -98 

-89 .3 

16 - -
SPT 17 

-
16 

100 

-

NOTCS 
1 Sot!• w~a._.~tlaJJ~f* 
In~ <Mfh the MTM f-102 
Obq'lu':IOf'l o :.ae G:' 

Z 140. hamml!!f w!lh 30* ~ '\1'~ 
en'l0'1Pil~f13.'B'"l0 
~t TC\0 ) 1-

- 104 

-

1- IDG 
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Hole No CP05-EAARS-CB-0278 
DRILLING LOG I Olvtston lnslailallon 

1 Pro)ecl EAA Reservoir A-1 10. SIZe and lype of bll 3" ail. Ro1ary Method 

2 Location· N768835 2. E758022 2- NAD 1983 I Datum or Elevation Shown NAVO 1988 

3. Drilling Agency NOdarn & AssOCiates. Inc 12 Manufactute(s Designation fot Doll Otednch D.SO 

4 Hole No. CPOS.EAARS..CB-C278 13. Total Number of Overtlun:len Samples Taken N/A 

5 Name of Dnller Erik Bluemke 14, Total Number of Core BOlCes 1 

6. Drrectlon of Hole t 5. Elevalion Ground Water Not measured 
t:!a Vertical CJ Inclined 16. Date Hole Slatted Completed 

7. Thickness of Butden· NIA 

8, Thickness of cap rock· NIA 

S/'2412005 6/28/2005 
17. Elevation Top of Hole: 9.9 (II) 

18. Total Core Recovery for hole: NIA 
9. Depth of hole, 100 II 19. Inspector: e. Requejo 

0 Uo!!f. 1-ELEV. DEPTH ~ ClASSIFICATION OF MATERIALS CORE zr ljl REMARKS ~ "'! 
(~) (II) wCl REC ::;;:0 oo 

% ;;;~ ai 
~~::f::U][~--~~~::~M;u;c;k:::::::::::::::=:=:=:=~:===~~~;9;9:=:=:=:=:=:=:=:=:=:=::2~-o 

6,4 3.5 

14 85 

~~ 

'·~ 
~,, 

Cap rock' Pale yellOWish for lne first 1.5 
II, then darkens rn color Slightly 
bedded, calCitic wKh !races of shells 

Llme sm£ with shell 

.._ __ rl 

~~ 
(ROD 
7%1 

2 

3 

8 .4 

6.4 

I 4 

SPT 

SPT 

HQ conng, Core run 
35108 5. ~15ft of 
casing 

SPT 

-
2 

-1-
2 

3 -;-r-z 
-

40 --

-~4 

-
-, 
-
-I-s 

-
-1-

-
--a 

13 --• -
4 

-1-,o 
-
-I-

-

-1-~2 

-

--
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DRILLING LOG (Cont Sheet) I ElevatiOn iop of Hole 9 9 

PtOfed. EAA Reservoir A-1 ltnstallauon 

ELEV 
(It) 

-18.6 28 5 

0 
z 
w 
(.!J 
w _, 

.. . 

CLASSIFICAnON OF MATERIALS 

Ume sills w1th shell fragments, 

pale yellowl&ll. very dense. wet 

Ltme sill~ wrth shelltragmenu. 
Pale yellow1sl1, dense wet 

Grey fine sa no woth cemented sands 
and shells. very dense 

bv ·--1~jr--

5 

6 

7 

Hole No CP05-EAARS.CB-0278 

-8.6 

· 13.6 

-186 

REMARKS 

SPT. SM; Silty sand 
with gtavel, 
Molstute=21 %, Pale 
yellowish very dense, 
wet 

SPT. SM: Silry sand 
with gravel, 
Moistu.-24% 

SPT SW.SM, Well 
gracsed sand Wtlh 
sl"+graveJ, 
Moisture= t 2% 

-
-r-,6 
-
-i-

-
--~e 

18 
-,-

18 -
S0/6" 
-r-20 

-
--
-

--22 

-
-r-

15 
----;g-t-24 

-
13 --

-
--26 

-
-1-

-
-1-28 

10 --
48 

-
22 
-~30 

-
-,-

-
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DRILLING LOG (Cant Sheet) I Elevation Topol Hole 9 9 

ProJect EAA Reservorr A·1 

ELEV 
(fl) 

·336 

DEPTH 
(It) 

43.5 

-38 B 48 5 

~. - ., .. , . .., 

.. . . . '. 
~}~ 
/f 
Pl;~ 

j lnstallauon 

CLASSIFICATION OF MATERIALS 

Grey and brown nne sand. dense wet, 
well sorted 

Grey and brown fine sand. slightly silty 
witt1 snell fragments, med1um dense. 
wei 

Grey SitiY fiiiesand With cerTiiiiiied sand 
and shell fragments. loose, wei 

-cemented -;aiid'wiihsiletliii!i"enl$ 
loose "'et 

CORE 
REC 

% 

8 

9 

10 

11 

Hole No CP05-EAARS-CB-0278 

REMARKS 

·L.>.O 
9 

- -34 
SPT. SP.SM. Poorly 20 
gra<Jed sand w1th silt -

24 Mo1Sture=24% -'-

-
- f-36 

-
--
-

38 
-28.6 

3 
- f-

SPT 3 -
8 - f- 40 

-
- -
-
- -42 

-
- 1-

-33.6 

5 
- 1-44 

SPT 3 
-

3 
- -

.-

46 

-
- 1-

-
- 1-48 

-38.6 
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Hole No CPOS..EAARS-CB-0278 
DRILLING LOG (ConlSheet) I Elevat•on Top of Hole 99 

Project' EAA Reservotr A-1 linstallauon 

0 
z 

ELEV DEPTH UJ 
(ft) (R) ffi _. 

-.. 

... 

ClASSIFICATlON OF MATERIAJ.S 

Grey cemented sartd with shell 
fragm~>nts. dense, we1 

S;;~me as above, med1um dense. wei 

Grey c:emen!ed sand W>th sttell 
fragmenls, dense 

Groy frne s.1od wllh sMell naql1>,.nts 
'!led tom oeost~ 

CORE 
REC 

% 

UI::J 
~a> 
~~ 

~~~ 

-436 

12 

-48.6 

13 

-53.6 

14 

-sa & 

15 I 

I 

~~~ REMARKS oo _. 
a> 

- '-s2 
-_,_ 

6 - ~54 
SPT 6 

-
7 

- 1-

-
- I-ss 
-
- 1-

-
- I-ss 

8 - 1--
SPT 15 

-
10 - I-so 

-
- 1--

-
- 1--62 

-
- 1--

13 - 1--64 
SPT :lO 

-
13 - -

-
- :_66 

-
- 1-

-
- 1--sa 

6 

SPT s t 
10 ~ 

----
--~I :c..,_~ --r-7[· 

I PPOJECT 
EAAJi~OII A-1 

,I ':'OLE NUMBER 
~P05-EAAR5-CB-0278 l 
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Hole No CPOS-EAARS-CB-0278 
DRILLING LOG (ContSheet) I ElevatJOn Top of Hole 9.9 

ProJeel EAA ResetvOit A-t jlnstallallon 

ELEV 
(ft) 

OEPlll 
!ft) 

:-:-:· 

1!11!1 

~ j l))) 
........ · 

!,,,, 
l->:· r:::. 
{:::::: 
(::; 
c=·:·:· 
~.::::: 

+- t ........ 

CORE CLASSIFICATION OF MATERIALS REC 
% 

Grey cemenled sand wlt" shell 
fragments. dense 

Grey cemented sand witt! fragments of 
brol<en snells, dense 

Grey cemented sand W>lh fragments of 
broken shells. med•um dense 

~ffi 
Q.CII 
~:::;: 

~~ 

-63.6 

18 

-08.6 

17 

-73.6 

18 

-786 

I PDI'\JEr:T 
EAA Re..etvou 1\.' 

REMARKS I!~ 
-
-~ 

-

- 1-n 

-
--

17 
- -c-74 

SPT t9 
-

14 
-I-

-
- -76 

-
--
-
- :-76 

17 - 1-
SP'T 21 -

16 - -so 
-
- ,_. 

-
- ~82 

-
- ~ 

14 
- -84 

SPT 15 
-

f4 
-~ 

-
- 1-66 

-
-I-

-
- ~ee 

-'IOL f tiiJM!'EP 
CP05-EAARS-CB_O~~ 
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Hole No CPO!'>-EAARS.CB-0278 
DRILLING LOG (ConLSheet) I Elelfl!bonTor.ofHole 99 iii~ Sot 

R5t!Ml"$ 

PrOject EM ReseNOII A·l l1nsta11atron 

Q 

~~ ~~~ z CORE ElEV DEP'TI1 w CLASSIFICATION OF MATERIALS REMARKS 
(ft) (fl) ~ REC ~~ 

oo 
w % 

....1 

-' co 
·Ill. 88 . 

Grey fine sand wrtn cemented 12 
rragments and shell fragments. medrum -r-

12 
dense 19 SPT -

12 
--, 90 

-
--
-
- 1-g 2. 
-

-I-
-83.6 

Grey fine sand wrth cemenled 16 
fragments and s~ell fragments. medium - -, 
dense 20 SPT 14 94 

-
15 - -

-
- 1-. 96 

-
- -
-

lillil 

- -, 
-88.6 

Grey flne sand wllh cemented 20 
fragments and shell fragments. dense - 1-

21 SPT 20 
-

-90.1 100.0 17 

QB 

100 

-
End of Bonng at 100' 

NOT£5 
l SoU••~vfSUIIItdflo~ 
<I~*'I"'V.I>S1M 
OotiQNI""' 0 2 .... 113 

r- 102 

2 14(1; l'li:lr1'lmer M(h JIT (kOp lJU'(t 

oolO'~~;pl•~t•lllt'lO 
•%"00 I r-

1- 104 

I 
-

J 
-

t + I 
I 

106 

~19.~-q'-'"'qr ~ECT 
AA R_!serv~_·•---

m~E NllAflBFI'l 
S·EMRS-CB·027B 
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Hole No CPOS-EAARS CB-0279 -
DRILLING LOG I DMston Installation sn-.1 tel 

• Shoo<> 

1 Project EAA ReseNOII A· I 10 Srze and type ot bll a·· bil Rotary Method 

2. Locatklo N772219 8, E7579767- NAO 1983 1 I Datum for ElllvaUon Shown NAVP 1988 

3 Dolling Agency Nodarse & Assooates. Inc. 12 Manufacture(s Desoanation for On II Diednch D-50 

4 Hole f\lo CPOS.EAARS..CB-0279 13 Total Number of 0\le!burden Samples Taken· N/A 

5 Name ot Driller. Enk Bluemke 14. Total Nomber of Core Bo~es 1 

6. Direction of Hole 15. Elevation Ground Water. Not measured 
tiS:! Vertical CJ Inclined 16. Dale Hole Started Completed 

7 Thickness of Burden N/A 
6121/2005 6121/2005 

17 Elevation Too of Hole · 11 3 Cftl 
8. Thickness of cap rocJL N/A 18 Total Core Recovery for hole· N/A 
9. Depth or hole: 100ft 19. Inspector: P Petrey 

0 wffi 
~ ~~ z CORE itm ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 

(II) (II) 
(!) REC ~~ oo 
:'.:1 % 

_, 
(I)Z m 

Rock fill (canal roadl II 3 18 0 

-
1 10.3 SPT, GP-GM, Poorly ~ 

graded GRAVEL with 9 • -
slit and sand, _ 

9.3 20 2 
Moistu'!~~ 1%, Spoon 5 1 5ftwe hl140 1bs 

w• Peal SPT 2 
,, t!J: -
.t!! \' 8.3 

7.8 3.5 
1,~ 9 

UmeRock 
3 7.3 

-
SPT 50 

-
35 1 HOcoMg, - r-(ROO UCS=1870psi 

18%) -
- - 6 

-
- ~ 

-
- r-8 

-
2.3 

I 8 95 ~ 
sofl 

4 SPT - 1- 10 

-.. 

!\ii 

- 1-

r -

F 
- t-

----r 
1 7 13 0 .. r 

~·~ 
Llmeroct:' Witt\Jtmerriek5,UW.u1Si1eii -- -r 2"< . ~~ :!1 ~ 1". 

_j_ 
1•&· ~ SPT II S IQ 13~fl _:: t ~-.~ soli 

t - - ~ -r---r- [!i!!•!!!!:!s:!P 
""'u<r''l!'~ iPROIECT l-10LENUMI'!"R 

12 

14 
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DRILLING LOG (Cont Sheet) I ElevatiOn Top of Hole t 1 3 

PrOject EM R<!Servotr A.· 1 I tnstallauon 

ELEV 
(It) 

·3. 

·7.2 

DEPTH 
(It) 

150 

..~ 
"· . .• ~ 

··~ .,. 
··~ .,. 

18.5 •• 

~~I 
:::::: 

{' 
:::::: 
:::::: 
... 

! ~ j ~ ~! 

CLASSIFICAnO/'I OF MATERIALS 

Brown fine sand w1th cemented sand 
With shell 

:::::; 
·:::;:; cn"ngeo 

f:::: 
~··-

CORE ~~ 
REC ~:it 

% .:;~ 

6 

7 

t-iole No CPOS-EAARS·CS.0279 

·7.2 

· 12 2 

REMARKS 

SPT 

-
-1-,s 

-
-1-

-
-e-,8 

7 
-~ 

7 -
31 

-r-20 
-
-r-
-
-r-22 
-
-r-

35 
-1-24 

SPT. 21 to 22 II hard ~ 
limestone stnngers 

-1-

-
-1-2!> 

-

-1-

-
--28 

-
-1-

-
-1-30 

-
-1-

-
-'-32 

-
-i-
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DRILLING LOG (Cont Sheet) I Elev~t•e>n Tap ol Hole 1 1 3 

Project. EAA Reservoir A· 1 l lnstailatton 

ELEV 
(ft) 

DEPTH 
(II) 

t ----=t.::. 

CLASSIFICATION OF MATERIALS 

light grey fine sand w•tl> shell 

light grey fine sand wllh cemented sand 
with shell 

Ught grey fine !Hind w1th cemenled sand 
with shell 

Light Rrey brown 5ltghtly ~•lty ~ne sand 
with cemenlecl >anti wrth shell 

CORE 
REC 

% 

u.offi crm 
~~ 
UJZ 

8 

9 

10 

11 

Hole No CP05-EAARS-CB-0279 

REMARKS 

·u.c. 

SPT 

-27 2 

SPT 

-32.2 

SPT 

-37.2 

SPT 

I ~ ... oo 
-' 
ID 

1 
~1-34 
-

10 
-1-

-
-,-36 

-
-1-

-
-1-38 

6 
-1-

7 
-

8 
-1-40 

-
-1-

-
-1-42 

-
-I-

5 
-I-« 

7 -
7 

-1-

-
-1-46 

-
-1-

-
--.8 
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Hole No CPO&-EAARS-CB-0279 
DRILLING LOG (Cont. Sheet) _l Elevatton Too or Hole 113 &1Mf401 ........ 
Pro1ect EAA Reservorr A· I llnslallallon 

0 ~It ~~~ z CORE e.u:v DEPTH w CLASSIFICATION OF MATERIALS a.<D REMARI(S 
(li) (It) ~ REC :; ::. oo 

~ % ~~ ..J 
Ill 

- "-sz 
-
-I-

-42.2 
Llghl grey brOWII fine sand with 5 
cemented sand with shell - I-54 

12 SPT 7 -
7 

- I-

-
- I-56 

-
-I-

-
- I-58 

!-472 
s-ame 10 

!111: 

- 1-
13 SPT 3 -

4 

- I-so 
-

..-::: 
- 1-

-

!I!J! 

- 1-62 

-
- 1-

-52.2 
Ught brown I grey fine sand wrth 20 

:ll!lll 

cemented sand wrth shell - 1-64 
14 SPT 18 

-
II - 1-

-

. 11
1

111 

- -66 

-
- -
-r,., - -sa .. . -572 :::::: llght grey 1 brown frnl! &and w<lh 5 

::~::: cerneNed sand wilh sh<"ll 
·.·.·. 1; SI'T 9 ,. ....... ·. L 

i} 12 ~ _ ...... 
= =r I -r7o 

4"'""!'!.111);_ -· 
f'!jA",q'lt~11!:j ___ ,,,~ .......... ~OJECT ~Olf.NUMRIOR - EAA Reservorr A· 1 CP05.£AARS-CB-0279 
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DRILLING LOG (Cant Sheet) I Ele•ahonTepofHole 1 IJ 

Protect EAA Reservo01 A-1 I lnstaJiallon 

ELEV 
(fl) 

DEPTH 
(!II 

0 z 
w 
Cl w _, 

., . 

:::::: 

~t~ 

.:,: 

j!\!!1 

::~::: 

~); 
:::::: 
:::::: 
L 

ClASSIFICATION Of MATERIALS 

Change 

Dart.er grey coarse sand Wllh fragments 
of shell 

tsame) 

(same) 

16 

17 

18 

Hole No. CPOS-EAARS-CB-0279 

REMARKS 

-622 

SPT. color change at 
73ft 

-672 

SPT 

-72.2 

SPT 

-Tl2 

-
-r-
-
--72 

-

--
2~ 

- f-74 
24 

-
17 

-f-

-
- -76 

-
--
-
- f-78 

23 
-r-

10 -
13 

--so 
-

--
-

-r-82 

-
-r-

16 

---;s-r-84 
-

IS --
-
--86 

-
-r--

I PPOJFCT IHOI E NliMBtR 
Re.serv01r A 1 CP05-EAARS-CB-ll27!1 
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DRILLING LOG (ContSheet) I ElevatJon Top of Hole 11 3 

Project EAA Reservtw A· 1 ]lnstallal,on 

ELEV 
(II) 

DEPTH 
(N) 

0 
z 
w 
(!) 

~ 

t:: 
: ~: ~: ~ 
)~~ 
: ~: ~: ~ 

CLASSIFICATION OF MATERIALS 

Dari< grey sand With cementeo sand 
Wllh shells 

19 

20 

Hole No CPOS.EAARS-CB-0279 

REMARKS 

SPT 

.a22 

SPT 

21 --
18 -
19 

-f-go 

-
-f-

-
-f-92 

-
-f-

13 
-f-94 

16 - 10 
-f-

-
-f-96 

-
-!-

-
-1-ga 

-
-!-

-~-~88~7-+~100~.0~~~l!~:j~j~--------------------------~--~~-+-------------------------t- 100 (same) 

End or Boling at 100' 
NOrES 
' 5ollJ..,.. r.o~a .... ~ OOISIT\Od 
In~ With tnt. ASTM 
0~10t10:'~~ 

21~~wlttJXI"trtiP~ 
on2D' ~OIItl'p00rl(1 ~'IJ) 
.J1''00) -
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Hole No CP05-EAARS-CB-02~0 
DRILLIN G LOG I OIVI$1011 lnstallaUM SI)MI '! a! 

e Sr.•t• 

1 Prqect EAA Reservotr A-1 10 Size and type of bit. 3•· bd. Rotary Method 

2.localion· N776150.9, E757940 8 - NAD 1983 11 Datum for Elevatton S~own NAVO 1986 

3 Drnhng Anency Nodarse & Assooate!;. Inc 12. Manufacturer's !>esgnauon for Ortll Diedrich 0.50 

4 Hole No CPOS-EAARS..CB-0280 13 Total Number of Ovarburden Samples Taken NJA 

5. Name of Driller. Enk Bluemke 14 Total Number of Core Bo~es· 1 

6 Olrectlon of Hole 15 Elevalton Ground Water Not measured 
~ Vertical c:J lnclmed 16. Date Hole Started Compleled 

7 Thtckness of Burden, N/A 
612212005 612212005 

17 ElevatiOn Top of Hole' 8. 7 (ft) 
8 Thidmass of cap rOCk N/A 

I 8 Total Core Recovery for hole: N/A 
9. Depth of hole. 1 00 ft 19. Inspector: P Petrey 

0 
~m ~ ~~ z CORE ELEV DEPTH UJ ClASSIFICATION OF MATERIALS Q.::o REMARKS 

(fl) (ft) 
C) REC ~.:> oo 
UJ % 

.J 
-' cnz til 

6. 
I-!.!. Peat 87 1 Q 
~, ~ -
~ ... \ 1 77 SPT, PT; 2 

Molsture:184% - ~ 

7.2 1.5 ··~ Organic 2 
-

~ 
Cap rOck 

2 
Content=SS%: spoon 50 6.7 1.5' welQht 140 lbs 
SPT 

-
2 

22 I HO coring - ~ 

(ROO 
0%) -

- 1-

-
- 1-

-
- 1-s 
-

I 1 70 1.7 
Cemented SAND w'rth shells and stlls 

-
GW, Well gr;,ded 
GRAVEL. - - 8 
Moi~ture:18% -

-03 

' .. 4 

-
3 SPT 5 

- ,.... 
10 

-
- 1-

.·.·.· -

=~=!=~ - 1-
·:::::: -:::::: - 1-

-"8 135 :::::: --18 

12 

~ 
ltmet~ w,tn !•mer~ s1tf 12 - 1-

~ 
4 $PT l -

I 1P --- ;;;,..,-;;;--- --
~r-o;MI!:I_~_.~~ "~OtF'GT tinl.E NUMRFP. 
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Hole No CPOS EAARS-CB 0280 . 
DRILLING LOG (ContSheet) I EJevahon Top of Hol9 8 7 ~: 
Project· EAA Reservoir A·l 1 InstallatiOn 

c "-!ffi ~~~ z CORE ELEV DEPTH w CLASSIACATION OF MATERIALS O:m REMARKS 
(ft) (II) 

C,!) REC :::<=< oo 
~ % (Ji~ -' 

Ill 

-
- 1-1 6 

-
--
-

·93 18.0 
Grey fine SAND Wtlh cemented sand - ,-1 

, .. and shell fragments ..96 
8 

25 
-I-

5 SPT, 17 5 ft hard 50 

layer: st>ell fragments -
-f-. 20 

-
-f-

-
- -. 22 

-13 8 22 5 ... -

I 
Very harcJ thon layers 

- ,..-
-14 s 

50 
- f-. 

75.0 ;:;;: 

6 SPT 22 5 n very hero _ 

-16 3 
th1n layers 

- f-

2A 

r:·>> 
~ ... -
::::::: - - 26 
r:<<· -
•:-:-:· 

..f-.· .... • - -v···· r ::::;: -l' .. 
- f-f'' . .. ·.·.· .. - 198 v·· ;-:-:-: light brown I grey fine SAND wlth 4 

(•'··· cemented sand IYolh shell - f-

r··· 
7 SPT GP-GIVI, Poorly 4 

lj<aded GRAVEL wllh -
8 sill and sand - -IVIOI&lure: I 3% 

:.:-:- -

28 

- -

k::: -

J'" 
- -
-

l L .. ::=:: 
J --: .. :·:· 

- .!.:4-
' I L .... ~ 

(I ·~ .. ; J6Je ~ ............ _... PRO.JE•~T HOLE NIJMBFP 

32 

I CPO!>-EAARS-CB-0.2~ 
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DRILLING LOG (Con! Sheet) Ele~~atoon Toe> of Hole 8 7 

Projlld EM Reservoer A-1 

I ~ 
ELEV DEPTH ~ 
( II) Ill) ~ 

1 lnstallabOn 

CLASSIFICATION OF MATERIALS 

Loghl brown I grey fine SAND wrth 
cemented sand Wllh shell 

(same) 

I same) 

CORE 
REC 

% 

~~ 
Q.~ 

Lh 

8 

'l 

10 

11 

f-

Hole No CPO!>-EAARS-CB-0280 

REMARKS 

. f7 

~ ~~ oo 
~ 

..... 
7 

- ~34 
SPT. SM. Solly SAND. __!__ 
Moosture~28% 

8 
- f-

-
- r-36 
-
- r-
-
- r-38 

-29 8 

8 - '-
SPT SP..sM, Pootly 8 -graded SAND With 

12 solt Mol$ture~24% - r-40 

-
- r-
-
-f:-42 

-
-I-

·34.8 

1 - f-44 
SPT, SP·SM, Poorly 10 -graded SAND with 

13 sift Molsture=25% -f-

-
- f- 46 

-

-f-

-

- ~48 
-39_8 .. 

5 :t 
SPT, SW-SM Wei --;-r 
g,_SAND ... ~n ---at alit ~lm$iure=211% ---_-so 

t.. --r. 
t 

._.,....,.,., 
I HOlF N\IM!!EI> LrROJECY 

~~·~, t C~EMRS.CS-0280 
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DRILLING LOG (Cont Sheet) I Elevatron Top oH-Iole· 8 7 

PI'Qiect EAA Reservo•r A·l j tnstallat•on 

ElEV 
(II) 

DEPTH 
(fl) 

1

1

1

111 

::::.: 

:.:·:-

t·l:l! 

l=:·:!l 
~~~f 

t- -+1-:._·..;.·--~-

CLASSIFICATION OF MATERIALS 

(same ) 

Light brown I grey fine SAND w.lh 
cemented sancf wfth lragme~~ts of shell 

light bro•m /light grey fine SAND wtlh 
cemented sands with sl'lell 

t r.am~>t 

CORE ~~ 
REC :::;;:::;; 

% l;)i ~ 

12 

13 

14 

Hole No CP05-EAARS-CB-0280 

-44.8 

-49.8 

-54 8 

REMARKS 

s-<cll ·-

'
~"' oo 
ai 

-~52 

-

-r-

7 - -54 
SPT; SP-SM. Poorly 10 -graded SAND with 
$Ill; Motsture=23% 

SPT 

SPT 

7 --
-
- r-SQ 

-
-r-
-

- -58 

4 --so 
-
-,-so 
-
-r-
-
--62 

-
--

10 
~-64 

-
7 

-r-

-

--66 

-

--
-
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DRiLLING LOG (ContSheet) I Eievatton Top ot Hole 8 7 

Project EM Re6ervolr A· I l inslatlauon 

CLASSIFICATION OF MATERIALS 

J--"..sl<'4"'3>!-+-.w73~.o~w-...,·..t- _________________ _ 

... 

I· 
:::::: 

111111 

Darker grey SAND With cemented saf!d 
Wllh shell 

Oar1<er grey fine SAND With camented 
sand With shell 

(58111<!') 

1-.·.·. 
- =t::: ___ L.t:f::::::::i=::=== 

~fL"?.Mt~t ~,,...,..,..,_, ~----

"'lifo 
CORE a:'li: 
REC I~~ 

% LJ:i z 

16 

11 

18 

Hole No CP05-EAARS-CB-0280 

-64.8 

-698 

-74 8 

79 8 

REMARKS l ~io oo 
..J 
<D 

-
-1-

-
-1-72 

-
-.-

9 
-f-74 

SPT; SM; Silly SAND 9 
With gravel, -
Moisture;26%, Color ~ 1-
ctlange at 73 It 

-

-1-76 

-

-1-

-
-1-78 

12 
-1-

SPT, SP-5M, Poorly ~ 
graded SAND With s•lt IS 
and gravel; -1-
Moisture-=19% 80 

-
-1-

-
-1-82 

-
-,-

12 
--s.q 

SPT. SM. Silty SAND ~ 
With gravel, 

15 MOLSture:22% -1-

-
-1-86 

-
-1-

-
-1-ea 

'

HOlE NUMBER 
CP05-EAARS..::!Hl28£_ 
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Hole No CPOS.EAARS-CB-0280 
DRILLING LOG (ContSheet) I Elevation Top oftiole 8 7 

Projeet EAA R'""rvo•r A· I l lnstanauon 

ELEV 
(It) 

DEPTH 
(II) 

c z 
w 
(!) 

~ 

CLASSIFICAilON Of MATERIALS 

(same ) 

Grey cemented SAND with shell 

(same I 

CORE ~~ 
REC ~~ 

% i:is~ 

19 

20 

21 

-848 

-89.8 

REMARKS 

11 
-r-

9 
SPT, SM, Solly SAND, -
Moistu18~23'A 9 

-f-go 

-
--
-
-~92 

-
-r-

15 
-1-94 

SPT; SIVI: Silty SAND, 20 
Moostuoe~24% ---;;---

-1-

-

--96 

-

--
-

-1-98 

II 
-f-

SPT; SP-SM, Poorly 11 
graded SAND with -

·91 3 100.0 slit: Moislur~24% 11 
~~~~~-r~t-------------------------+---4---~----~~~~~-------+-,oo 

End or BOfing al 100' 

NOlES 
1 s~. •• Nkl 'MY'-11? cias.51'•N) 
:n a<:CO!'Uara iMift h A$TM 
O.SiOf*!Ott 0 Z4M·9l 

2 1~ namrner wi" W mop uwct 
onl-O'&O'tl.telCOntt.YitiO 
,;~00) 

-

-102 

-

t 
1- 10& 

_j 
-=t... i-

----------~~~P;R~O.~JE~CT ~------r~H~O~L~E~N~U~M~B~E~R~------
~ Re5(,rvolr A· I _ .. CPQ5.EAARS-CB·OZOC 
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APPENDIX 2 
SUPPLEMENTAL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 281·300 
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Hole No CP05-EAARS CB 028' 
DRILLING LOG I Oiv<SIOn , lnstaUallon 

s-.1 "' .s ...... 
1 ProjeCI EAA Reservoir A-1 10 S.ze and type of bil. 3" bll. Rotary MethOd 

2. Locauon "1779807. E757880 1 • NAD 1983 11 Dawm lor Elevauon Shown· NAVO 1988 

3 Drilling Aqencv Nodarse & AssOCiates , In<;. 1Z Manufac:turefs DesiQnallon lor Onll Orednclt 0-50 

4 Hole No CPQS..EMRS..C:B-0281 13 Total Number of Overtlu!Uen Samples Taken N/A 

5. Name of Dnllef: Enk Bluemke 14 Total Number of Core !':~axes 1 

6 Orrectlon ol Hole 15 Elevation Ground Water Not measured 
Q!O Vertical CJ Inclined 16 Date Hole Started Completed 

7 Thickness of Burden N/A 
6/2312.005 612312.005 

8. Thrckness of cap rock. N/A 
17 Elevation Top of Hole· 9.2. (Ill 

18. Total Core Recovery for hole: N/A 
9 . Depth of hole: 100 It 19. Inspector. P Petrey 

c 
~~ 1~"1 z CORE ELEV DEPTH Ul CLASSIFICATION OF MATERIALS ~:::< REMARKS C) REC o o til) (ttl w % ~::> -' 

..J cnz m 
_9. 

- Muck (Peat) 92 3 ,, -t.::: -
0 

~\\ 1 82 SPT, spoon 1.5 rt. 3 
weioht 140 lbs --, .. ~ 

ti~ -
2 7.2 SPT 4 

,,~ 

~ .. , 2 -
2 

,,~ 3 62 SPT 2 

!!.!t~ 2 
I ~ -
~I;! 4 52 SPT 2 

;, \'..!J 2 
4 

-
~·' 5 4.2 SPT l 
,, ':!....!! 

3 
~ .. , -
1,.~ 6 3.2 SPT 6 

~ ~· 6 6 

-
2.2 7.0 

I, t,!t 
7 2.2 SPT 7 

Limestone, hard lhen soft. hard layers 50 
or approx 2 Inches, (no core recovered) -

8 1 2 SPT 
a 

-
0 , HO conng - -(ROO 

0%) -
- - 10 

-
- 1-

-
·28 12 0 ·2 8 

12 

--
- 1-

-43 
Llghl grev Sll T .. :th &hP.IIIr•gment.; 9 
Llmurodo - 1-H ,, 1 

I 
(; -- -

.:;,;;;:;;;:~. 
~rjC: f("f'~ 1k"i$ -=-,_,._ ~. PROJECT HOLE NUMBER 
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Hole No CPOS..EAARS.CB 0281 

DRILLING LOG (ConLSheel) 1 Eleuabon Top or Hole 9 2 s.-2ar ·-PrOject EAA Re$er'<Oir A·1 !Installation 

0 ~ffi ~~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS 
CORE Q.OJ REMARKS 

(ft) (ft) 
(.7 REC ~~ oo 
Ill % <(:;:) ~ 

..J (I)Z <0 
·5.8 . 

-
- -I 6 

-
- -

-
- r-1 8 

·93 
Dar1<er grey wllh brown fine sand, SILT 7 
w11h shell fragmenlll -

10 SPT 7 -
16 

- r-. 20 

-

- 1-

-
- 1-. 22 

-
- -

-14 J 235 -14.3 
- SitititiY iiiihier 9iev i"br"Own SAND With 11 

sheD It agments - -. 
11 SPi 10 -

10 - 1-

-
- -26 

-
- -
-

:::::: 
- r-

-19.3 285 ·19:; 
28 

g Hard layer, no recovery 50 
- 1-

12 SPT Hare layer -
·20.8 300 

~ -30 

-
- :-

-r:-: - 1-(::: 
J -

{:::: 
-+ 

- 1-

!CJ;:Irl:!"'t? -

32 

~JUt:OUt/ tiJ.~~ ~ .... ~- f'l&-•t ~z.oJECT 
EAA Reservou A· 1 

~LENUMBER 
CPO!>-EAAR5-CB.OZll1 
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DRILLING LOG (Cent Sheet} I Elevation TOp of Hale 92 

PI'Oject EAA R&iervalr A-1 ltnstaUatJon 

ELEV 
(II) 

·Z4 

DEPTH 
<n> 

0 z 
w 

" ~ 
CI.ASSIFlCA nON OF MATERIALS 

Ught brawn 1 grey fine SAND With 
cemented sand with shells 

OJ.! :f. 
CORE lt.co 
REC :;::< 

% ~~ 

Hole No. CPOS-EAARS.CB-0281 

REMARKS 

13 SPT, C03=34 7% 

9 
-f-34 

7 -

... 

... 

... 

)? 
. -. ... 

:::::: 

(same) light brawn I grey fine SAND 
wUI! cemented sands / shells 

( same ) 

(same 1 

14 

15 

16 

-29 3 

SPT 

-34.3 

SPT 

·.39 . .3 

SPT 

8 --
-
.--36 

-

- f-

-
-r-38 

12 --
20 

-
10 
--40 

-

--
-
-f--42 

-
-f-

11 
----;---r-44 
-

6 --
-
--46 

-
--
-
-f-48 

8 
-r-

9 -
9 

-r-so 
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Hole No. CPOS..EAARS-CS-0281 
DRfLLING LOG (Cont Sheet) I Ele\oaoon Top or Kole 92 

Ptl)jecl EAA Re6ervotr A·l I installation 

ELEV 
(Ill 

0 

DEPTH ffi 
C) 

(fl) ~ 

... 
~ " .. 

:mm 
: :~ ::: 
~ .... ·. 
t
·::·::: 
:··::: 

~- - p 

CLASSIFJCATION OF MATERIALS 

( same ) 

(same) 

Light brown I grey fine SAND wllh 
cemented sane! no shelf 

' same 1 

CORE ~~ 
REC ~:E 

% ·~.~ 
REMARKS 

-44.3 

17 SPT 

-49.3 

15 SPT 

19 SPT 

-59 3 

.20 SPT 

[ ~in oo ..... 
IXl 

--52 

-
--

9 
---;-I-54 
-

5 
-1-

-
--56 

-
--
-
--58 

8 
-1-

12 
-

10 
-~so 

-
--

-

18 

v-1-64 
-

15 
-1-

-
--66 

-
--
-

10 
-I­

ll 
-

q 
- 1-,u 

I PROJECT 
EAA R"""'""" ><· I 

I HOLE NUMBEFI 
CP05-tMR&-CEi·02to 1 
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Hole No CP05 EAARS-CB 0281 -
DRILLING LOG (Cont Sheet) 1 EleVattoM Top of Hole 9 2 3nNT SO' 

~~' 
Projed. EM Reservotr A-1 I lnstaflailon 

0 ~~ ~~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS REC Q.::!: REMARKS 
(f\) (ft) Cl ~::l oo 

UJ % ...1 
...1 u>Z Cl 

-

--
-

-62.8 72.0 ... -~:>:-~: C~iii 9rev s.tiNo (9raveiCsiii, C..menled'- - 7 2 

'5 ~: ... sand wilh &hell -
.... :.: -I-
:·o· -64.3 

~:~8 ... 15 

~:·.·. --. 
.0·> 21 SPT, Cotor change at ~ 
~:Q: 12 n 14 

~·5 
-i-

1>:'· . -..;..:-: 

74 

~:o: -I-· 76 

~::() -
~~···· .o-:· -I-

~:$: -
<~ I>:::-: --· 
·e~.·. -693 

78 

~:8: (same 1 16 

~::D 
-,.-

~-" 22 SPT ~ .o-:· 
~=~: 

15 - 1-

~:cs -1>:::-: 
:':'!<: - -
~:~· -

80 

~::() 
. ·.·.·. - -.0·:· 82 

·;$; -

·-·~ -
~: .. 1-

·74 3 .;.,:.: (same) 
~:o: 19 - f-

~::D 23 SPT 17 -

r 19 

·:~: 
- i-

'!:) -
~: ... - ,.-

i 
-
- 1-. -. 
- r-

. n.3 
I . .............. 

88 

!!tlJFQifM 11:16 _._... _ _ ~ PROJEC'T I HOLE NUMBEP 
~.8-~---1 CPO!>-EAARS-~o,B-;)<61 
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Hole No CP05-EAARS.CB 028 i 
DRILUNG LOG (Coni Sheet) JElevauon Top ot Hole 9.2 =·'" PrQJett' EAA Reservctr A-1 Jlnstallatoon 

0 U1l:'J 
~~ .. z CORE itm ELEV DEPTH w CLASSIFtCAnON OF MATERIALS REMARKS 

(fl) (ft) ffi REC 
~~ ~ 

oo 
% -' 

...J m 
-

f.~~: (same) 17 
~·5 -I-

~:··. 2-'1 SPT 
14 

.,;,:-: -
>(j· 14 

~:~8 
- -g 

•.. . -
~;> .·. b.;. --
~:~: 

-
~:~ >:::·: -~. 
~.·. 

0 

:·(j· -
~:~8 -f-... 

-8<13 93.5 -84.3 
~:>:": Ught grey eoarse SAND With .;;;mented 12 
~:5 sands and shells -f-. 

25 SPT 15 
·tit>: -

94 

>(j· 15 

~:~8 - -

=::.:. -
b.;' - ~. 

{~: 
··:~ -
~: .. : 
-~:·: - f-

~:~: -

96 

7)~ - f-

b':- -893 

~:~: ( same ) 12 - -

98 

~:5 26 SPT 10 

>>'·' -
100.0 

... 
13 -90.8 )'(·:· 

100 

End ol Boring at 100' ~ 

NOTES 
t Sollt ac• f1 .. d .,_.WIL(Iy dUSo!\ed 
lf'l~WithltteA5TM 1-
Oes'Qf'e!IQ!'I t'11.t.88-~ 102 

2 ,-'01 r..vnm• W~tr'll<t a.:oo us~ 
M20 Jl)f!~l;lll#t (1 .!18"1 0 
""00) 1--

- 104 

-

,... 

-~ 1- -· - -
~ .. C;II'••G::lfl~~ lPROIEt:T 

EMRe5ervot1 ... 1 
I HOLE NUMBER 
CP05-EAARS-CS.W8 1 
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fine to medium gra"'ecl subangular 
cak:lbc sand w•tn slltiiJ (Fon Tllompson 
FormatJOo) 

REMARKS 

GM, Sill\' gravel With 
$and, Mol5lure•6% 
Capcock-4 S to 5 7 

.SM St•.ly SAN(),.,,, 
:Jr&••t. ~$111111~1'1> 

10 

'' 
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I 
' 

1-!oJe No CP05-EAARS-RB-0282 
~~ol 
t.t.SbMf• 

DRILLING LOG (Cont. Sheet) [ Elevauon Top ~;~tHole 10 1 

Project. EAA Reservo11 A-1 l tnstallabon 

ELEV 
(ft) 

-79 

-8.4 

DEPTH 
(It) 

18 0 

18.5 

-17.9 28.0 

·184 28.5 

CLASSIFICATION OF MATERIALS 

Grades to greenish gray fine grained 
calcrUc sand 

LIMESTONE. vuggy, mod<lratety hard. 
shellv. ~ 

SAND· greeniSh gray, poorly graded, 
fine to coarse grained, angular calcitic 
sand with gravally shells and trace silt 

LIMESTONE· dark gray hard vuggy, 
foss11Jferous ------=---

ll.!ffi 
CORE itco 

REC ~~ 
""1~z 

-179 

REMARKS 

Caloosaharchee 
Formation or 
Ptna<::te5t sand of 
Tamlarnl FormatiOil 

I!~ 
-
- 1-16 
-

-I-

-
- 1-18 

-
- 1-

-
- 1-20 

-

- 1-

-

- 1-22 

-
- 1-

-
- 1-24 

-
- 1-

-
- 1-26 

-
- 1-

-
28 

-
- ,...-

-

SAND: light gray, moderately graded 
fine to coarse grained subangular 
caiCIHC !land subrounded gravelly 
qua Itt -1!19 

~--+--+~~------------------+-30 

~rad~ 10 tan brown iln~ gramf'tJ 
predomtnantly rountled ouartz 

SM. Silty sana Willi 
gravel Mmstur<!;8% 

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

-
-1-

-
-1-}2 

I PRO IECT I t:J0LE NUMBEP 
EAA Reservo!.LA:_I !_S:PO>E.AARS..R6-0282 
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Hole No CPOS·EAARS.RB-0282 
DRILLING LOG (ConlShee!i I Etevabon Top of Hole tO 1 

PI'()Ject EM Res.eNOir A·1 llnstallabon 

0 

ELEV DEPTH ~ 
(ft) (It) ~ 

·24.9 350 

ClASSIFICATION OF MATERIALS 

5AN"o-,;ghT b'rown-:-po.iili"9iid'erl.fin6-­
to medium. grained. eQual parts of of 
angular caiCJtic sand and subtounded 
QUartz. shell fragments present 

Gtades to moderately graded f1ne to 
coarse grained 

Wl:j 
COR£ O:cn 

REC ~::;; 

"4 ~~ 

-34.9 

I 
~Ci ~~!!_Oir A·1 

REMARKS 

SP, poorly graded 
sand with gravel. 
Molsture=14% 

'nl""'t! 

SfM!.e(Jot 
usn..~. 

l ~i<> QC 
-' en 

-
--34 

-
--
-
-f-36 

-

--
-
--38 

-
-i-

-

-
--
-
--42 

-
-f-

-
-f-44 

-

-
- -46 

-
- f-

-
- f-48 

-

~~ 
-F 

I HOL£ NUMBEP 
CPO~EAARS-RB-0182 1 
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DRILLING LOG (Coni Sheet) I Elevabon Top or Hole 10 I 

Protect EM Reservoir A· 1 llll5taltatlon 

ELEV 
(f\) 

-4' 

-58.9 

I 

DEPTH 
(Ill 

69.0 

llllll 

:::::: 

~ ~ il~ ~ 
:::::: 
: ~: ~: ~ 

·1!1111 

r·:· 

ClASSIFICAnON OF MATE~IALS 

Grades to hght gto1y, tine to m&dium 
gralnl!d rounded quartz. piece$ of 
moderately hard stone with shell, trace 
phosphate 

Grades to tan brown moderately graded 
fine to coarse grained, pnedomlnanlly 
angular calcitic sand minor por!Jon ol 

rounded to subrounood quartz. 

Grades to llgnt gray well graded, fi~>e to 
medium grained, wllh equal parts or 
suban.Qular calcdJc sand and rounded 
quartz. with trace pnosphate and few 
pe!ces or coarse gravel 

~:t CORE a. m 
REC :;;:0 

% ;}i~ 

Hole No CPOS.EAARS-RB-0282 

44.9 

-581l 

REMARKS I ~"! QO .... 
<D 

-f-52 

-
-1-

-
-I-54 

-

-
SP.SM; poorly graded _ 
sand with slit and I-ss 
gravel, _ 
MoiStUre-=10%; Mostly 
fine quartz sand -I-

-
- 1-se 

-
-I-

-
- I-so 
-
-I-

-
- 1-62 

-
- 1-

-
- 1-64 

-
- '-

-
- f-66 

-
- f-

-
- -sa 
-

-
-70 

IPPO,IECT ["OlE NUMBER 
EAA Reserwo :.:./\·..:.1___ CPOS.EAARS-RB-0282 
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Hole No CP05-EAARS-RB..0282 
DRILLING LOG (Conl Sheet) I Etevat.on Topol Hole 10 I 

Project. EAA Reservoir A-1 ! lnstallatoon 

c 
z 

ELEV DEPTH w 
(ft) (ft) ffi 

-64 2 74.3 

~--= 

-' 

.. . 

·-· 

... 

<~~ ·.·.· .. :::::: 
:-:·:· ...... 
·.·:·: 
• • • 1 ... 

~ 

CLASSIFICATION OF MATERIALS 

w!!'; 
CORE trlll 
REC ~:t 

% ;Ji~ 
REMARKS 

-qu•te gravelly coarse gravel pe1ces -
cemeoled angular calcitic sand and 
shell fragments of Tamiaml Formarion -r­

sAN"o: greenTshgraY, mcideraieiv __ _ 
graded. fine lo coarse grained. angular 
calcilic sand. coarse gravel peices 
mostly cemented sands wttn shells, 
quite vuggy, trace quartz 

GP-GM; pooMy 
graded gravel wl\h 
si"; Moistur!!"7%; 
TopOehopee 
Umestone, Tamiaml 
at 69ft 

=~=--+--+ ~~~~· 

-

--
-
--74 

-
-r-
-
-1-76 

-
-1-

-

- - 78 

-
_ ,_ 

-
- l-ao 
-
- r-
-
--82 

-
--
-
--84 

-
-r-
-

-r-es 
-
-r 
~ 
-t-aa 

lPRO IECT !HOLE NUM!lFP 
EM Reservo11 A-1 CPDS-EAARS-RB-0?82, I 
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DRILLING lOG 

ELEV 
tf\l 

DEPT!-i 
Ill} 

0 
z 
w 
13 w ... 

' .. 

?\~ 

1111

1
1 

~[/ 

111

1

11 

:::::: 
·:·: .. : 
:·:·:· 
!::::: 

~=~=~=~ ~ ....... ·. 

(ContSheet) Elevaboniopot~ 101 

ltnstau.rttOn 

CLASSIFICATION OF MATERIALS 

Grades to trace rounded qua~ the lew 
gravel pe;ces are weak to moderatery 
hard and quite porous 

--'--

t:::::: 
t=::::: 
,.: =·=·· --

Hole No CP05·EAAR~262. 

REMARKS 

SP·SM pool1y graded 
sand Wllh sill 
Mo>5tu-22'11o 

l ~~ oo 
....t 
Cll 

-t-

-
-1-go 

-
-t-

-

-1-92 

-
-1-

-
-,.-9<1 

-

--98 

-
--
-
-r-,oo 
-
-r-
-
-t-102 

-
-t-

=t l- 104 

----t 
-----,: ---,. 

r 
-r'oo 
--1: 

t 
I 
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Hole No CP05-EAARS-RB 0282 -
DRILLING LOG (ContSheet) I Elevation Top of Hole 10 1 ~'"' ••sn..t:t 
Project EAA Reservoir A·1 J l~stallabon 

0 wffi 

J~"' 
z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS Km REMARKS Cl REC ~~ QO 

(It) (ft) ~ % <{::::> _, 
(I)Z 03 

-
- 1--, 08 

-
--
-

-99.9 1100 ... 
silty s"AN"o"7 ieeniah"graY, mtid&r.iieiY-- - ,_, 

10 

graded. fine to medium grained, small -
percentage or ooarse sand. angular 

-~ caldl1c sand, trace quartz. trace clay 
'• " -

- -, 12 

-

- -
-

. - r- 114 

-
10<4 p 

-
SM; silty sa~d Will> -gravel; Molslure=20% - 116 

-
- -
-
- 1-- 118 

-
- 1--

-
109 9 

120 

-
SM s11l')o sand wrth 
gravel; Molsture,22% - -

-
· 111 !t 122.0 

-SAND- dark greenish gra;- mostlY r,r;;-- - 1-- 122 
granlf!d. subangutar calcitic sand trace -
One rounded quartz. 

~?~ 3 ·>:·:· -f ~:::::: 
,.:·:~: .. -l ,J·:-:·t- ~. 

~F'(Uh~ '""'-"~...a.. .. !PROJECT I"'Ol£ ~JIJMBER ~_] 
EAA Reset~~ott A -I , CPOS-EAARS·RB-02~ 

124 
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tiOie No CPQ5.EAARS-R8-0282 
OR I LUNG LOG tCont Sheet) 1 EleVallOn Top of Hole ,o ~~ 
Pr1)fclet EAAResetvooA-1 llnSU!IIahon 

ElEV 
(It) 

CLASSIFICATION OF IMTERIALS 

Grades to greemsh gray 10 tan brown, 
welt graded some medoum grained 
sana to fine gravel 

Gnocles to gre<!msl> gray IT>Oderataty 
graded fine to c:oarse graoned •noular 
c:alcltoc sand small percemage ot 
rounded quattz. liOI1le sltt a few peooes 
at line to COaiSI! gravel • mostly tleelded 
caiCillc sand and shells trace 
phosphate 

---.... 

REMARKS 1
~ ... · 
oo _, 
m 

-
-!-126 

-
-~ 

-
--128 

-
->-
-

119.9 
1----4---~~-------------------4-,~ 

1249 

·­
-­
·-

~In 

_l_ 

--{ 
---.-,34 
-

-
SM sllrysandwrth -!-
gravel, Moosrure:21°k 136 

-
-f-

-
-!-138 

=t =rl40 
-t 
- r 

r42 
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Hole No CP05-EAARS-RB-0282 
DRILLING LOG (ConLSheet) I ElevatJon Top or Hole 10 I 

ProJecl EAA Reservotr A·1 Ji11Slall<Jilon 

ELEV 
(ft) 

DEPTH 
(II) 

Cl.ASSIACATION OF MATERIALS 

Silt grades out 

Ulffi 
CORE ~Ill 
REC ::.::t 

% · ;;;~ 

134.9 

!PROJECT 
EAA Reserve" A·l 

REMARKS 1 ~;, oo _, 
m 

- -,44 
-

-
SP..SM; Poorly 
graded sand with silt -1-146 
and gravel; _ 
Moisture=13% 

--
-
--,48 
-

- 1-

-
-1-,50 

-
--
-
-1-152 

-
-1-

-
- - ,54 
-
-~ 

-
-r-156 

-

--
-
--,56 

-
-1-

-
-1-,60 

-
-1-

-
--==-181 

HOllE NIJMBEP 
I CP05-EAARS·RB·021i2 
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DRILLING LOG (Cont Sheet) I Ete'<alton Top or HOle 10 t 

PrOJeot EM Reservoir A· I I tnstallauon 

ELEV 
(fil 

DEPTH 
(ft) 

159 9 1700 

ClASSiFICAnON OF MATERIALS 

Grades to greenish gray to pale olive 

gray, ~oe to medtum grained, small 
percentage orr coarse sand to fine 
gravel, gra~l peices weak to 
modruately hard and qUite porous, 
rounded quartz and phosphate grades 
out 

-~oda~~e~~~;m~~~v--
graded. mostly fine grained, small 
Pl.'rcentage ot medium grained sand to 
fine gravel With trace phosphate 

CORE ~~ 
REC ::;::< 

% ~~ 

Hole No CPOS-EAARS-RB-0282 
~1001 .s-.. 

REMARKS ~~v, oo 
-' 
ID 

-
-r-
-
- - ,64 
-

154 9 

-
GP-GM, Poorly - 1-166 graded Gra~el Wlth 
slit and sand. 
Molsrure=14% -

- -
-
- '-,~ 

-
-I-

-
- -170 

-
- -
-

1619 
172 

-
Top unamed Sand 
Formauon at 177 ft. - I-

grades to mostly fine 
quartzose sand 

-

- -174 

-

- ~ 

-
- 1-176 

-
- -
-
- -178 

-
- r-

-
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DRILLING LOG (ContSheet) 1 Elevatoon TO!) o! Hole 10 1 

Project EAA Re~rvoor A· I . j IOSlall01tio" 

ELEV 
(ft) 

DEPTH 
(It) 

•.·.·. 

CLASSIFICATION OF MATERIALS CORE ~~ 
REC :;~ 

% ~~ 

Hole No. CP05-EAARS-RB·0282 

REMARKS 

--
SM. SOty SAND w•th _ 
grt!Vel; Molsture=20% 

--,82 

-
-'-

-
-r--,84 
-
-t-
-
--,86 
-
-'-

-
-t-,ee 
-
-1-

-
--,90 
-
--
-
--192 

-
-1-

-
-1-194 

-
--
-
--,9€ 
-

.. . f 

,--J- tl)I ~ ·~ 
~uHl~' ••"' _.;:~_;·~·~~:t,._:=,=.=======:_:::__:=:,;:;P;;;R~O;;:J;E;;CT;±=:tJ:S""'~'""""~:;:,;:;H:;;O:;:L.E;.,_N"'U;;-M;-;;B;;:Ec;;R,...:===i~~ 

tAA Reservo" A- 1 CP05-EAARS-f!8-IJ2t!Z _ 
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Hole No. CPOS-EAARS.RB-0282 
DRILLING LOG (Cont Sheet) I Elevallon Top of Hote 10, ~~12a! ··-Projee1 EAA Reservoir A-1 l tnstaUauon 

0 Ul~ 

~~~ z CORE itm ELEV DEPTH w CtASSIFlCATION OF MATERIALS REMARKS (!) REC ::;::. oo 
(It) (ft) w % C}i~ ii! _, 

-
-189.9 2000 -·· 189.9 

- SAND-Pa~ OliVe gray,Wetlgraaed, very 200 
rtne to flne grained, subangular calcltlc -
sand, small percentage or fine SM: siUy sand: 

-~ subrounded quartz, trace phosphate. Moisture=20%: Top 
Peace River at 200 1\ -

- f-202 

-
--
-
- f-204 

-
-f-

-

!\ill 

- f-206 

-
-f-

-

- f-208 

(~~ -

!1111! 

- f-

-
- f-210 

-
- f-

-
){ - -212 

-
- -

-203 4 213.5 ·::::: 
-GiiciiSiOOitve9ra~:-m"Oder9t;ry---- -

graded trace fine rounded quartr, - ,..... .. ,. 
phosphate grades out -

r···· 20ol 9 -
:::::: -

i~\~ SM, ~tlty santt - f-·:zt6 Mo!$1ut~•28% 

f''' -·.·.·. - !-:~:: :: 
t --r ~;-·t t """'~ 

- --~ 

~~·l;l•• •ru .---..~-~ IPRO.IFCT 
EAA Reservo11 A· I 

! HOLE NliMSEP 
I CP05-EAARS·R~02~ 
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DRILLING LOG (Cont Sheet) Etevallon Top of Hots. lO 1 

PrOject EAA ReservOlr A-1 

ELEV 
(ftl 

-209.9 

DEPTH 
(ft) 

111111 

Installation 

CLASSIFICATION OF MATERIALS 

-Ciayey SAND: or..;e gray,-mOderiii~ 
graded, very fine to fine gnuned. 
subangular calcitic sand, tl a~ soil 

CORE ~~ 
REC l~ 

% (I)Z 

Hole No. CPOS-EAARS-RB-0282 

2149 

·2n9 

' . 

REMARKS 

ML, lnocganlc silts 
and very fine ~and, 
Motstul'e"38% 

NOTES (1) AII 
calcotlc mateclalts at 
least In pan shells 
and shell tragmems 

t21 The some drtll 

232 

dnves ~nd •lbrates a 234 
core barret1nto the 

;amptco Ha•d ""'" 
>Mr~Mtad mot~ r~a~ 

au=~ generan~ __ 

!PROJECT 
EAA Res~rvoor ~ 

grouno 10 ootaon a ~ 

I HOLE NliMBEP 
__ CP~~~-028L 
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DRILLING LOG (Cont Sheet) 1 Elevahon Top or Hole: 10 1 St! ... 14of 
us-.. 

Hole No CP05-EAARS-RB..Q282 

Projed EAA Reservoir A-1 ltnstatleiiOn 

0 

~~ ~~ .. z CORE ELEV DEPTH w CLASSIFICAnON OF MATI:RIALS REMARKS C> REC :<::E oo {ft) (II) w 
% ~~ iil -' 

- -
- !-2 36 

fractured by the -
drilling and weaklY 

-~ cemented granular 
materials tend to be -dlsaggregated 

- ~2 38 

-
--
-

-229.9 240.0 
2 40 

End of Boring at 240' ~ 

..On£ 
l SotJ are rte10 Y\lllailty c.n51~ 

~ . trl~>Mtrllt!e~S'tM 
~Ol-93 242 

-

h 244 

f-

f- 246 

!-

f- 248 

f-

- 250 

~. 

~ 
r 

252 

+ -d [ - - -- -. ! .P Cl"'~t i4i0:::,;;~ -..-----.-- PR II": 
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Hole No CPOS..EAARS RB 0283 . 
DRILLING LOG I Drvrs10n lnstallabon ~~ 
1 PtOjeCl EAA Reser.orr A-1 10 Size am1type of bll 5 tncn 

2 l.o<:atloo N750067 1. ETr.l030 9 NAD 1983 11 Datum for Elevation Shown NAVD 1988 

3 Dnlilng Ag&ncy Nodarsf! {sub-contracted to Prosomc) 12. Manufacture~s DesignatiOn for Dnll. SRO. 109 

4 Hole No CPO>EAARS.RB-0283 13 Total Number ol Overburden Samples Taken NIP. 

5 Name of Driller Fled Kruas 14 Total Number of Core Boxes 22 

6 DlrectiOII of Hole 15 Etevatton Ground Water Not measurea 
r:;a Vertical 0 Inclined 16 Date tiole Started Completed 

7 Threl<nesa of Burden· N/A 
8/1212005 811412005 

17. Elevation Too of Hole. 10.9 (Ill 
8 ThiCkness of cap roc:l<· N/A 

iB Total Core Recovery for tlole~ N/A 
9. Depth of hote· 220 fl 19. Inspector: N. Holst 

0 wffi 
~~"1 z CORE ELE.V. DEPTH UJ CLASSIFICATION OF MATERIALS itm REMARKS (!) REC :;::E oo 

(ft) (II) ~ % ~~ 
...I 
10 

- Sandy GRAVEl. llght to dark brown. 10.9 0 

· ·~ well graded fine to coarse grained dry -•• 
·· ~ 

Ifill) 26 23'49"N 80 - -••• 38'35"W 

-.~ 
-

••• - ~2 
84 2.5 ... -P,:~: Silty G'f.WeiiySANDWrth cobbles. paie-

~:5 browniSh grey, well graded, fine lo 79 

p.;.·.· coarse grained. moist, angular, calcitic • .. . -~.·. thin cemented nodules and layer.; 

f:l Fort Thompson common 
Formatton - -4 

... -
b-:· 59 

t"'' -·r:s ~: .. Cl·ML, Sandy stlty - 1-. 

f~8~ 
aav wttl> gravel 
Moisture= 10% -

~~~~ - -

!~::: -
·lil· - ;-

~:5 I>:·· .. -. .;,:·: 

6 

8 

>o· - 1-

~>:~8 -•... 
~>-· 0.9 
b';. Gradel wet iii 1 o n 
{~: -

10 

~:5 CL·Ml. Sa"dY si~y - -~: .. clay with gravel 
·~::: Motslurec23% -
::~: 
~:·.·. - 1-
:::~ 12 

~:···· -¢·> 
~:~: - - 1-

~.:·~·· - t 
~:·::. ---·-t:!i} t 11:.· •• • 

~ --- . - -= 
~t·"""~---- FROJECT HOLE NUMBER -

IJ 
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Hole No CPOS-EAARS RB-0283 . 
DRILLING LOG (Cont. Sheet) I Eleva11an Top of Hole~ 10 9 ~flllQI 

~lSMe.~ 

Project EM Resl!NOif A-1 I Installation 

0 wffi 
~~~ ELEV DEPTH ~ ClASSIFICATION OF MATERIALS CORE ""'m REMARKS 

(II) (" ) ~ 
REC ~::; oo 

% ~-~ -' m 

p,::::: 
~:5 -

p.;.·.· - ,_., . .;,;.: 
~;o: -

6 

~::~ 
-~ 

~;···· 
~.;. 

-
~;~: 

~:~ - -, 
~::·.· -. .;,;.: 

8 

::o: --
~:~0 ... -
~;·.·. 
~<· - r-2 
~:~: -

0 

~:5 -r-p-: .••• 
-10 6 21.5 ~::: -g LIMESTONE, paltl brown1sll grey, thinlY 

bedded, coarse to very coarse (shells) --. 
-11 6 225 grai~ed (caleare~ile). moderately hard -P.:>:<: \;'d moderately stro~. rosslllferous~-r 

~:~ porous (mtergranular and moldic), -12 1 

~::;.: ralnstone ...... Silty Gravelly SAND as above b\lt With -:·o· a trace fine lp very fine quar~ sand Fort Thompson - r-. ~:~8 Fonnation .-.. -~;·.· . .b·> - r-~:~: 
~·5 -
~:>.· - -.,.:.;.: 

-15.5 26.5 ·.;.;. 
SAND'7 Pii~ b1owniSi1 q;'eY. wet, well 

-15.6 

graded, fine to coarse gra'"ed, mostly - -
angular and calclbc. some fine Caloosahatchee -subrounded quartl sand, gravelly FofT'nalion or 
(cemented sand aggregates down to 28 Pinecrest Sand or - r-... n Grades fine grained at 29 tt. subequal 

Tamiami FofT'naUon 28 

part~ a~utar, calcitic and ~ubrounded -

)\\[\ 
quartz sands. Grades line to med1um - r-
grained at 31 5 ll Grades nne to coarse 
grained With gravel (cemented -

. :~=~=~ aggregates)at 32 .S t1 Gradel> to - -
gravelly tsllellsl SAND. 36 to 3tl fl. wrlh 30 

t::: 
11ne 9i.lbround~ quartl sand -
pre<Jomlnatmg Below 38 h pnmanly - '-
tine un~orm subrounde(! quaTU sand 

·:·:·~ 1\llh,.ornesand to fine gravel sued shell -......... 
:-:·:· trapments - :-

I ·=·:·~ 
=~=::! -

--1-
::=::: 
~ - -- !CO'!in ;:T; - - 'l'>qOJF.(IT ---

' ;: 1;.~ tfti ----.-~- HOI.E NIIMAfR 
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Hole No CP05-EAARS-RB 0283 -
DRILLING LOG (Com Sheet} I Elevation Top llf Hole 10 9 Slooollc< 

13~· 

PrOJed EM Reservcm A-1 I ln.stallauol\ 

0 ~ffi ~~~ z CORE ELEV. DEPTH UJ CLASSIFICATION OF MATERIALS <l.fD REMARKS C) REC ~~ QO (Ill (Ill ~ % 
_, 

(J)Z CD 

- -
-1-, 

-
--
-
- -. 36 

-
- ,.-

-
- 1-38 

-
- -
-

·29.1 
-40 

-
SP-SM, Poorly 
graded SAND With - ~ 

sih; Mol$1ure:1 7% -

11
1
1\i 

- 1-

-
- 1-

-

42 

- -

-
-34.1 45.0 - -

•• !" saridy G-RAVEL iiijtii brownish g7e;,--
well graded, floe to coarse. angular, -• • sandy limestone gravel Wllh saocl as 

.t~ above - 1-46 

~ . -.. , 
- 1-••• 

~ .. ~ -
••• - 1-
• • 

-381 -490 .~~ § r~ 
--G"R'AvEi w.tll smai1 cob'olei" tiQhl ____ 

browntsh grev welt graded, hn@ to 

·.,~ coarse angular. ~aMy llme•lor>e, 

••• r~sstllferous, .. ,,., moldiC porosrty trace 

• • hne, subrouiY.1ed un•lo<m tine qu~rtz 

'·~~ 
sano =f r·.·. _L -

48 

50 

I "''"'"~ f HOLE NUMBER j ~i:Ft!r~M '!aS .......... ......,_~ I PROJECT 
t.AA Re~ervo~r A· 1 CPOS-EAARS·RB-0:!63 
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Hole No CPOS EAARS-RB-0283 
DRILLING LOG (ConlSheel) I Elevallon Top of Hole tO 9 

PrOject EAA Reservol! A-1 I lnSiallallon 

DEPTH 
( ft) 

0 z 
UJ 
Cl 
w _. 

ClASSIFICATION OF MATERIALS REMARKS I ~"' QO 
..J 
CD 

_._52 

-
-1-

-
-I-54 

-
--
-
--ss 
-
--
-
-r-58 

-
-1-

-
r---1---+4~9~1----------------------~60 

-
~~MNDPa~b~h~~;~---

SP-SM, Poorly 
graded sand wrlh srn 
and gravel, 
Molsture=8% 

--
mostty un~orm, Rne, Qti&rtt sand wllh 
some angular, fine to coarse. calcitic 
sand, trace fine gravel (cemented 
aggregates or sand) Grades gravelly at 
63.5 It WJth !race cobbles Grades 1\ghl 
olive grey at 67.5 n 

-
--62 

-
--
-
-1-64 

-

-

-1-66 

-
--
-
--ss 
-
--

--- I ·=-·- ~L, 
PROJF.GT I HOLE NUMBER 
~..senrM .. . 1 l CPO!>-EAARS.RB-028'3 
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DRILLING LOG 

ELEV 
(ft) 

-59.3 

-63 1 

DEPTH 
(It) 

71l 

74.0 

1~ t i~~ 
:::::: 
::~::: 
:-:.: .. ........ 

(Cont. Sheet) I Elevahon Top of Hole. tO 9 

I Installation 

ClASSIFlCATION OF MATERIALS CORE ~~ 
REC ::E::E 

% ~~ 

Hole No CPOS.EAARS-RB-0283 

REMARKS l ~rn oo 
-' m 

-
--
-
-~72 

-
-1-

-
-~-----~--_,---+-6~3~·~'--------------------_,--SANo-ligtiti-eY,W.,Iigraaeti:fine to 74 

coarse grained, mostly well graded, fine 
to coarse. angular, calcitic, some 
uniform, fine, subrounded, quartzose, 
some fine to coarse. angular, calcitic 
gravel 
Between 81 and 83 It moist gravel sized 
shelly matter. grades out and some fine 
to coarse gravel sized, subrounded to 
sobangular cemented aggregates or the 
sand grade In Grades lighter grey 84 to 
90 It very loght grey 

-
Ochopee Umestone 
Meml>erofTamoam1 -1-
Formatoon -

-1-76 

·-
-1-

-
-1-78 

-
-1-

-
r----t---r-6=9~~'----------------------,_80 

CalcitJc material Is 
shell and shell 
fragments 

-
-1-

-
-1-82 

-
-~ 

-
-1-84 

-
_L. 

300 
t !

~~} 

~- ~~~--~r=~:~~::~.--
a;-;~ L-----~ 

=t 
~ 98 

PROJEC1' •W"""'S!l•l HOLE NU~1BER j 
~ Re~otr._,A..:.·..:.'-------=C:__P05-=-::EAARS. RS-0263 
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DRILLING LOG (ConLSheet) I Elevation Top o! Hole tO 9 

PI'Oje(:l EM ReseiWtr A-i itnstanauon 

0 
z 

ELEV DEPTH W 
(ft) (11) § ClASSIFlCA TION OF MATERIALS 

95 5 It to 113 ft no gravel, sand 
aggregates 

CORE ~~ 
REC :!:! 

% ~~ 

Hole No CP()S..EAARS-RB-0283 

REMARKS 1 ~"1 oo _, 
co 

-1-

-
-I-go 
-

-1-

-
-1-92 

-
-1-

-
-1-94 

-
-t-

-
-~96 

-
-1-

-
-1-gs 

-
-t-

-
Grades back to light grey at 100 fl 1----t---r-~89~·~' ---------------------+-,oo 

SP-SM. Poorly 
graded sand With sm. 
MOIStUre" I I%, 
C0~=71 7% 

-
-1-

-
--102 

-
--
-
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- -----r-=-:----::-..,...,.--:-,-----~H~ol~e No. CP~~f3S-RB-{)283 
DRILLING LOG (Cont.Sheet) T Et.IIQtlon Topol Hole 109 _t~ 
F>ro)&c:t EAA ReseNOII A-I j rnstallahon 

f--- ·- lc 
z 

ELEV DEPTH w 
1111 (ft) ~ 

CI.ASSIRCATION OF MATERIALS 
w~ 

CORE ~ll:, 
REC ! ~ -:E 

% l en~ 

-99.1 

104, 

REMARKS 

SM Silly sand wrth 
gfllvel. 
MIMsllltp.l~ 

C03•7SS% 

SW·SM,Wdgfll<!ed 
sand •••n :slit 4nd 
graY!!' 
MolrtYrO~ 16%, 
C03a7S9% 

-
_ ._108 

-_ ._ 
-

110 

-
-1-

-=rll2 
- i--

-
-f-114 

-

-
-1-,6 

-
-1-

-
-f-111) 

-
-1-

-
--120 

-
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tiOI~ No CPOS.EAARS-RB-0283 
DRILLING LOG (Conl Sheet) l EJe,atiOrl Tap or Hole. 10 !I 

Pr!Jf'ld EM Reservo<r A·1 ! tn&btlatJon 

ELEV DEPTH ffi CU.SSIFICATION Of' MATERIA.LS I CORE I ~~ ~ 
'"' lft) Cl REC ~ ~ .,. sz 

. ~: ~: ~: 
·>>: 

/IIlli 

~ ~\ ~ \) 
,.:-:·: 
r<·= 
·.·.·. 

139 !t. grades to mOfitiy un~onn . fine 
subrouoded quartzose sand wtlt> aomo 
fine to mttdturn gralfled, angular .:atotlr: 
sand >ame =a lSI! sand I<> coat,<," 
pravet steed agg<~ateo of sand lrl(! 

•~ellil3gm@nls 110 '"" 

J~fi 

~ fll_ 

·129 1 

~ ~~~~~~--------- JH>OIECT 
~ReMI\'CII'..._I 

,_ . ., 
'l~ 

~~ .. oo 
.J 
m 

-
- r-,26 

SW.SM, Well graded 
sand w~h sill and -
gravel: 
Molsture=13%; -I-
C03a777% 

-
- -128 

-
- -
-
- 1-130 

-

- I-

-

- 1-132 

-
- 1-

-
- 1-13-t 

-
- 1-

-
- 1-136 

-
- 1-

-
- -,38 
·-
- ~ 

-
!40 

-
SP.SM Poo<ly 

-r-9' adto<l sand W!lPI sill ... 
'"\d qr.JYe/. --i M~turi'Sl~ 
C0 3=530'14 ---... -,.-2 

~ 
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Hole No CP05-EAARS RB 0283 . 
DRILLING LOG (Con! Sheet) I Elevabon Top of Hole 109 $»0«901 

t3&1Mia. 

Pro~ct EAA ResetVotr A-1 I tnstallauon 

ffi CORE ~ffi l~~ ELEV DEPTH CLASSIFICATION Of> MATERIALS CLID REMARKS c REC ::;:::;: oo 
(Ill (ft) w .,., ~~ irl ~ 
. . 

- t-, 44 

-
... 

-!-

-

- t- , 46 

-
-t-

-
--148 

-
-i-

-
-1391 1500 .. . -139, ·- -Grades grav81ty {aggregates of sand ••• ~-. w11h shell mole!s) 150 It to 161 It -

•• SW.SM, Well graded - t-••• sand with sill and .. .. gravel. -

t.•~ 
Motsture=-13%. 
CO'"J--6a 3•4 - t-

• •• -
~· f •. - -. ~ -•• 
~·· - -. :~' •• -

·144' ~~~0 r·· ~:7. i-------------------- - 1-Grades yellow-grey al 155 It 

-

150 

152 

154 

·:::::: - 1-

iiiiil 

-
- !-

-
- !-

-~ 
~=-:-:-

f.:::::: -i ~:- :-:--r···· 149 I ... 

~ 
r.::~::: 
!::;::: SIN..SM, Well graded 
1 •••• tlelow I 131 n mosl gravel1s fino: and sa~d w~h sill and .. ·.·.·. 9"'""'· i=::: anoular s~ell t1agmer.U\ 

163 tt1o \65 rt most sMIIs and cemert 
MOisture= 14•-t 
C03,67'L% 

156 

158 

160 

1a7. 
- IO!Jmlnu.tl1 

t:;',f~;;ill 'i:lf- -~ ~ l?l'lOJE.:.T I HOLE NUMBER l3_j 
EAA ReseNOI! A-1 CPOS-EAARS-RS-0283 
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Hole No CPOS-EAARS-RB-0283 
DRILLING LOG (ContSheet) I ElewltonTop ofHOie 10.9 

PrOject EM Reservoir A-1 I lnstallauon 

0 z 
ELEV DEPTH w 
(II) (ftl ~ 

16' 

. -. 

. -. 

(/ 
f::-:::: 
;:·:·:·: ,.·.· ·. 
I" ••• 

CLASSIFICATlOI\I OF MATERIAlS 

(gravel) grade out 

SAND yellow grey, unifoon, fine 
grained subrounded, quartzose, trace 
fine. angular, calcillc gravel (sl'tell 
fragments). ttace sin 

Color grades pale olive grey at 174 fl 

wffi 
CORE a'm 
REC ;::>:0 

% ~i 

I 
I PROJECT 

154 I 

11!9 1 

E.y.. Roservt"' A 1 

REMARKS 

-

-
-1-,64 

-

-
SM, Silty sand, _ 
Moisture=20%: l-166 
C03=41.2%: Unamed _ 
Sand Fon11aUon 

-1-

-
-1-168 

-
-1-

-
- - 170 

-
- -
-
--,n 
-

-1-

-
-1-174 

-
-1-

-
- 1-176 

-_,_ 
-
- t-178 

-

-t 
-~ 

raa 
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DRILLING LOG {Coni Sheet) I Elevation Top or Hole 10.9 

PrOject. EAA Res1!fVOif A· I l lnstallallon 

ELEV 
(11) 

DEPTH 
(ft) 

0 
z 
w 

" ~ 
CLASSIFICATION OF MATERIALS 

183.5 ft. some sill grades In 

Grades light olive grey at 187 5 ft , Sill 
grades out 

Grades medium oliVe grey at 1 QO ft. 

Trace silt grades In at 192.5 n 

CORE ~~ 
REC ~~ 

% cnz 

Hole No CPOS-EAARS-RB-0283 

174.1 

184 I 

REMARKS 

SM: SUty sand, 
Mo1sture=20%: 
C03=37.9% 

CL-ML: Silly sand 
with clay· 
Molsture:20%: 
C03=5~6% 

SM SilLy sand with 
gravel 
MoiSture= 17%. 
C03:366% 

I ~ ... QO 
..... 
al 

-r-

-
--182 

-
-~ 

-
-r-,84 

-

-
- 1-186 

--
-
- -,88 

-
- ~ 

-
- f-190 

-
- 1-

-
- -192 

-
- -
-
- '-194 

-

-
-f-19(; 

-
-f-

-
-r-,98 
-
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Hate No CP05-EAARS-RB-0283 
DRtLUNG LOG (Cont Sheet) I Elevation Top of Hole 10.9 sr-.. l2Ci 

tl~, 

PI'O)ect EM Reservoir A-1 _llnstallahon 

0 ~ffi ~~~ z CORE ElEV DEPTH w ClASSIFICATION OF MATERIALS ll.al REMARKS 
(fl) (fl) 

C) REC ;:o:::E QO 
w % <(::I ..J 
....J VJZ CD - -

-
-189.1 2000 1891 

siltY' SAND:" cia iii Oiive grey , un<form, 200 
., 

·.·.' nne gralned. wet. sUbrounded, -
: .. quaruose. SM; Silty sand; --Grades medium olive grey 200 II to 205 Moisture,.25%; 

.. fl COJ:23.9%; Peace -
Grades dark olive grey at 205 II River Formation 

--. 202 

-
--

' -
: .. -r-. 204 

-
-19-1. 1 

-
SM, Sihy sand; 
Molsture=26%; -t-· 206 
C03=30 5%. appears 
to be extremely fine -
grained quaru --. 

-
--208 

-
. -~ 

-
1991 

210 

-
NOTES:(I) AII 
calcitic matenalts at -t-
least In part shetls 
and shell fragments -

- - 212 

-
--
-
--214 

-
204 I 

C4i rne souo.; <lr•ll 
-~ 

---

l1_ 
dnve~ and v•brnlc~ ;J ~ 

oort> barrel 1n1o the -ground to obla•n a 
~amplo:: Hard well -I-oem!'nled rnatertlll< 

•CCI'I'•"'-"Cf 

~:;~.·~~, .. tllt I PROJECT HOI..ENUMBER 
~ ~~!Y'?It A-1 I CP05-EAARS-RB-02fl~ 
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Hole No CPOS EAARS RB 0283 . . 
DRILLING LOG (Cont Sheet) I E.le~allon Top ot Hole. 10 9 $1'1H11301 

USrwets 

Project EAA Rese.-.oor A-I I tnsta~alton 
0 

~ ~ ~~~ EL£V DEPTH ai ClASSIFICATION OF MATERIALS CORE 
REMARKS 

" REC a. :::I! QO 
(ft) (It) 

~ % ~;) ..j 

<llZ m . 
-

are generally 
- f-. 

·: fractured by toe -
218 

dnlling and weakly 
cemented granular -I-
materials tend to be 
disaggregated. -

-209 1 2200 •. 
220 

End or Bonng at 220 -
NOTES 
\ SoiiJ 11'1: floekt YI'IUfly ~l"tttCC 
.n IOCQh:lrran(» Wltl\ U. ASTM - . 
~·0~811.93 222 

~ 

1-. 224 

1-

1- 226 

-

- 228 

-

~ 230 

1-

1-232 

1-

1-

~ 

J 
.:..r.:,5~H1'!JS ---=-·~ 'PRnJF.<"T I HOLE NUMBER ! EAA R&&eNOI! A-1 CP05 EAARS·Ril-0283 
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PIEZOMffiR LOG ,, OMsion: 

1. Project tAll Raervoir A-1 

2. Location N 750072, E 173031 

J Drilling Agenc:y: Pro~nic 

4. Hole ko. CPOS-EMRS-TW-028.3 

5. Nome of Driller. fred KnJOss 

6. Depth of Piezometer. 25ft 
7. Size ond type of bit: s· bit, Rotary Method 

FLUSH MOU!fi 

CROUN SURfACE 

120 It 

108 ft 

I .-­
~ 

10 ft 

. 
lnst411oti00 

8. Datum of EJevotion Sho .. n : NAD8J 

9. ldonutoc:ture'• De1i9notion for Drill: SR0-1 09 

10. 

lt. 

12. 

1J. 

EJe110tlon CrounCI'IIDler: 

Dote Hole: e. Sto~~ 
-14- Co~f~.ted 8- 4-05 

EJeiiOiion Top of Riser. ±10' 

Inspector. JP 

SURfACE SEAL 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Olometer. 3 inch 

Type: PVC Pipe SCH. 40 
Flush Joint 

PBIIr!ABX' SfAL 
Type: Bentoni~ Chips 

fll.IER MA1IBIAl: 
Type: 20/30 Sllic:o Son4 

~ 
Diameter. J inchetr 

Type: PVC Pipe SCH. 40 
Slot Cllmen,lons: 0 .01 Inch Slot 

ME of SEA!; 
Type· Bentonite Chips 

BORING Q!AME"!tR 
OAIMET!R: 5 in 

INSTALLATION MEnlOO The bonng wcs octvoncod to the rll(luired depth. Th11 piezometer sc:raon 
and l'i•or ~~rere lo~~rered to the cottom of the hole, and the eono pock was trem1od into the 
hole to oboiSt 1 loot llbove tile too of 11111 .creen ~bout 2 fa.\ Ql fine •ono wca trem•ea on 
top, ana ~ment/bento!'ite grout was tremi.,o In to fill ttle reet of t"~ ho!e, Tl'\e riHr "'l' cut 
off obot.tt 1 5:1: feet above the qr011'ld stJrtoee, one the prote:IJ\oco co11ng •uaf)ende4 o'ler the 
riMr Into the ;rou"G until rt set.. 

NOTES: 1}-p•<:ol 2!1 lc,ot Piezometer InStallation 
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SAND- pale brownish gray, well graded, 
fine to coarse grained. angular. caloUc. 
some fine to coaru angular hmurone 
gravel. trace to some slh trace tabular 
cobbles Qlmes~one layers to 2"thlck.) 

REMARKS 

Fon Thompson 
Formation 

SM, Silty sane! wrth 
gra~~el. Moisture=18% 
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DRILLING LOG (ContSheet) I EtvvauonTopafHote 106 

Protect EM Reservoir A· t I lnstaUat1011 

ELEV 
(ft) 

-94 

-15.4 

-17 4 

·19 .. 

DEPTH 
(ft) 

20.0 

260 

280 

300 .•. 

CLASSIFICATION Of MATERIALS 

Fine uniform quartz sand grad1ng '" at 
17.5' 

5ANb-P31e tifownTsii iaY. uniform. fine 
grained, subrounded, quartz. wrth a 
trace floe angular calc~ic sand 
Trace rounded to angular, ~ne to coarse 
gravel (cemented sand) grades •n at21' 

- Gra--;eiiy SAND as abo-;ebOi mili!--­
gravel 

wffi 
CORE 

1 

~-'m 
REC :::< 

% i 

-SAND-pate bio\Ynisii 9ia1 "nTtom-.~f.iie-
grained subroundel!, quam:. 1rsce 
angular, caiCll•c fina sand lo hoe gravel 
tshells and fragments) 

Hole No CPOS-EAARS-RB-0284 

-9.~ 

REMARKS 

SP; Poorly graded 
SAND; 
MolsttJre:26%, 
Caloosahatchee 
Formation or 
Plnecrll$1 Sand of 
Temtaml Formabon 

I
ii; 
~in 
QO .... 
m 

-

-t-,s 
-
-r-
-
-t-,a 
-
-1-

-
20 

-
-f-

-
-1-22 

-
-1-

-
--24 

-
-,.-

-
-1-26 

-
-1-

-
-1-28 

-
-1-

-
-1-30 

-
- t-

-
-I-~ 

-
-I-

'

FROJECT , ~iOt.E IIUMSER 
EAA Re.o.el"!<lll A-I I CPOS-EAARS-RB.02!!4 
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DRILLING LOG (Cont.Sheet) Elevahon Top of Hole 10 s 

Projec:t· EAA Reservoir A· I 

ELEV 
(ft) 

·27.9 

DEPTH 
(ft) 

0 

g CU\SSIFICATION OF MATERIALS 

Grading trace 5tlt 

GRAVEL r~gnl brownish gray, well 
graded, fine to coarse grained, angular, 
lrace oobbles, clasts consist of 

cemented quartz and calclbc sand with 
shell fragments and have a porous ope~> 

fabric 

Grades With some s•lt and flne sand 
38Sio41ft 

Hole No. CPOS-EMRS.RB-0284 

-294 

REMARKS 

Gf>. Poorly graoeo 
Gravel W'lth sand, 
Mo•sture=2% 

38 

40 

42 

44 

46 

48 

50 
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Hole No CPOS..EAARS-RB 0284 -
DRILLING LOG (Coni Sheet) I Elevation Top of Holt!. 10.6 ~ ... 

1lSI'!MfC 

ProJect EM Reservoir A·1 jlnstallauon 

0 
"'lffi ,~ .. z CORE ~~ ELEV DEPTH w CLASSIFICATION OF MATERIALS REM!\RKS 

(II) (It) 
C) REC 

~~ 
oo 

w % ..J 
...J a> 

-4' .2 618 .• ~ - 1-s .... -.v -!-.... 
-~o•• ••• -!-.... 

It~~ -
-44.4 55.0 ••• -44.4 

~:>:"~ Giedes iO S'a;;"c:iy iavelas abtiVe with 

2 

54 

~:5 trace sill -
Do:···· SP·SM; Poorly -I-•,;t,•. graded sand with slH :·o· and gravel, -~=:~: Molsture:t6% 

-46.4 57 0 ... - 1-
!'!:~~ -Gr~~ys~o~~b~~g~~~~-

~:5 graded, moslly angular to subangular -
~: .. fine tu coarse graJned calcmc sand, 

- 1-5 . .;,:-: 
some fone grained uniform sullrounded :·o· 

~:~Q quartz 'land trace slit grades out at SO -... It Gravel clasts are angular. fine to 
- !-~:-.·. coa~Se grarned cemented aggregates 

~-=· ot »nd alld sh<:ll fragments -
~:$: 
~:~· - !-

p:;:;.; -
~-=: -!:10.4 

!!'·~· 

8 

60 

~::~ -
~· ·· ·· Grades to trace .0·> 

quart>. sand lie low SO - !-. 
~:~: ft -

62 

~:5 
I>"' 

·,;t.·. 
- !-

~:~: -
~)~ - !-. 

~·:- -
;;:$: - !-

~:~ -
. .;,:.; - !-
~:o: -
~:~ 

66 

~:···· - 1-.0·> 

f'' -
•'l5 -(:-~: ... 
~(:: =t to: 
'!~ •:·t· 
.·:·:· 

t:. 
~9 4 lOu ;~ •• • 59 • 

........:!- I 
_._ 

t'Otl1'tl.l!f: 

1,:..,.' C~l.'tl2 tPP.OJEC~ !'lOLENUMBEI{ 

68 


 

App A Annex G-1 Geological Investigations North of Redline

464
 

CEPP Final PIR and EIS  
App A Annex G-1-464

July 2014



 

DRILLING LOG (Con!. Sheet) I Elevation Top of Hole 10 6 

Pro,ed EAA Re>eiVotr Ar I ltnstsU;mon 

EI.EV 
(ft) 

DEPTH 
(II) 

0 z 
w 
C) 

~ 

... 

... 

:::::: 

/} 
.-:.:·> 
r::: 
::::::: 
::::::: 
;:::::: 
(····· 

r:::: 

(::: 

:::::: 
::: ~:: 

}j~ 

.l!ill 
•····· :~:::;: 

& 

ClASSIFICATION OF MATERIALS 

SAND (Ochopee Limestone member 
Tam1aml) pale brownish gray, well 
graded, fine to coarse grained, angular 
1.0 subrou<lded, calcitic with some gravel 
as above Most coarse sand grains are 
aggregates of finer sand 

Grades med1um gray wlth some quanz 
sand and trace gravel 

CORE 
REC 

% 

,--J 

Hole No. CPOS-EAARS-RB-028-( 
SnM45 o1 ··-

REMARKS 

-

SP-SM; Poorly - r­
graded SAND with sill 
andsand; -
Mofsture-=9%; Most 
coarse sand grains 
are also aggregates 
of finer sands 

Top Ochopee 
limestone Member 
Tamlam1 at 70ft 

--72 

-
--
-
-'-74 

-

-
- f-76 

-
--
-
--78 

-
-'-

-
-r-eo 
-
-I-

-
-1-82 

-
--

-
--8.4 

-
--
-1-86 

-
- 1-

-
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--=-::----:-::----=-~r.::::::-:-~~-::-:-.---:-:-:::-------!...!:Hole Nq. CPOS _;~RS-R~~ 
DRILLING LOG (ConLSheet) I Eleva lion 1 op ot Hole 10.6 ~,!:: 

Project EM ReservOir A·l ll~'tailatJon 

ELEV DEPTH ! ~ I 
Cltl (ft) ~ j 

ClASSIFICATION OF MATERW..S 

-794 
Some gravel 90 to 93 ft 

REW.RKS I ~ in oo 
-' 
ID 

-1--

-

-
90 

SP-SM. Poorly 
graded SAND with slit -l--
and gravel. _ 
Moisture• I&% 

-1--92 

-
-1--

-
-1--94 

-
-1--

-
-1--96 

-
-1-

·-
-f-ge 

-
-f-. 

-
~---r--~~~4~--------------------+-,oo 

Some gravel gradas 1n at 100 5 It leas 
(trace) qu11rtt sand GP-GM; POOrly 

graded Orav~tl With 
sill ancaand. 
Molsture•l 1% 

-

-1-

-
-1--102 

-
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------,-----·-------___.rH~ol~e:..!:!No CP05-EAARS.RB·0284 
DRILLING LO::...::G;.._.....:.(C;;.o;;.n..;;t;_;S::.;,h;_;e;_;e~t)_.L.IE_"'_~_•'-IO_n_T_op_o_r_H-role_t_o_s_________ ~ ~ 
~rojet:t EAA R..seNo11 A· 1 I t~taUsbon 

EI.EV DEPTH I ~ 
ctt, '"> 'I '!l 

QASSIFICA TION OF MATERIALS CORE ~ ~~ 
REC :::E~ 

.,. 1 ;}\~ 
REMARKS 

109 4 

1 ~ ... oo ... 
CD 

-
---,08 
-

- -
-

-1-

-
- 1- 112 

-
- 1-

-
- l-It• 

-
-'-

--+116 
~ 
-
--116 

-
-I-

-
120 

-
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DRILUNGLOG (Cont Sheet) El~va1100 Top of tfole 10 6 
ProJect EAA Reservoor A-1 

ELEV 
(11) 

DEPTH 
(k) 

·127 4 138.0 

lnstallatlon 

CLASSIFICATION OF MATERJALS 

grae!ted, fine to coarse gra~ned, mostly 
angular to sub rounded and calcltic, 
traa. quartz sand, more grawl as 
abov'e. 

-Gialilii95anclasibove-b'Uiwilhle'Ss __ _ 
(some) gravel 

CORE 
REC 

% 

Hole No. CP05-EAARS-RB-0284 

129.4 

REMARKS 

SP-SM; Poorly 
graded sand wlt11 slit 
and gravel; 
Molsture~10% 

SP-SM. Poorly 
graded SAND w1th silt 
and gravel. 
MOI~uno:9% 

134 

136 

138 

14] 
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DRILLING LOG {Cont.Sheet} J Elevation Top or Hole 10 6 

Project EM Reservoir A· 1 [ Installation 

ELEV 
(ft) 

-142.4 

DEPTH 
(ft) 

1530 

CLASSIFICATION OF MATERIALS 

Grades light gray with more ($om e) fine 
quartt sand 

- 5AN"o-Piil8 yeliOwgr&V. pc,o;,y graded 
mostly unrfonn, fine subrounded quartz, 
some fme to coarse ·a11gular caloltlc, 
some fine to coarse angular gravel 
(cemented aggregates Of sand and shell 
rragments). 

Gra~ light yellOw 9ray 11 160 It ~·tn 
no gravel 
S<tmr 0rave1 graJ"~ ba~ "' at •62 ft 

CORE 
REC 

% 

Hole No CPOS·EAARS-RB-0284 -· .. ,.__,. 

REMARKS ~~~ oo 
..J 
lXI 

- -,44 
-
--
-
- r-146 

-
--
-
- -t48 

-
- 1-

-
- I-t 50 

-
- -
-
- -,52 
.-

142.4 

-
Unnamed Sand 
Fonnation at t53 tt - -,54 

-
144.<1 

-
SP-SM, Poorly 
gra<:!edSANOWlthsott -1-156 
and gravel; _ 
Moosture=12% 

--
-
--,56 
-

-r-

-
-f-,sa 

-
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DRILLING LOG (Cont Sheel) l Etevauon Top ot Hole 10.6 

PI'DjeCI EM Reservoir A-1 llnstanalton 

-160.9 

-~Nou~~e.b~~me9~~a~--
trace silt. 

r· 
t:-:-:-
~ .·.·.· 
:·:·>: 
.(·'·'· 

P1 S :.;-:-: 

~:-.· .· 
t. =.:_:.·_::.:. graloed, well graded, subequal amounts 

of fine uniform quanz and fine ro coarse 
<· :-:- calcHic $8nd 

·162<1 17) 0 ••••••• 
~--'"'-"-"--~-'-'-''-=--!~ - - s'AN'o-=-1i9tii Y81iOWgraY.' riio"StG- ---

t:::::: uniform. fine fioe gra'"ed subrounded 

I 
l !69 J 

t ·;.;.; quartz, trace fine to medium angular 
::::::; calcitic sand, some gravel as a bove. 

ri!t tracesllt 

mm 
~\{~ 
;!Il 
:::::: 
:-::::! 

1BOC> .·.·.•. 
GRAVEl ''~nl gray ~~~ gradecj hoe to 

Hole No. CP05-EAARS-RB-0284 

!64.4 

REMARKS ~~ .. oo 
.J 
Ill 

-
--
-
- -,64 
-
-I-

-
- -,66 
-

- ,.... 

-

- ~,63 

-
- -

-
- -no 
-
- 1-

-
- -172 

-
- -
-
- 1-174 

-

-
SM silty saod wrth 
gravel Motsture;17% -,- 176 

-
-f-

-

3'~ 

~lSD 
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Hole No CPOS.EAARS-~ 
DRILLING LOG (ContSheetl I Bevaroo11ToootHQte 1015 

ELEV 
! fl) 
; mg-

DEPTH 
(ftl 

Q ' 

~ 
181 0 ,';. 

ClASSIFICATION OF IAATE'RIALS 

coarse: subangular to roundad 
calceraoos sandstone 
SAND. light yellow gray, unrlorm. nne 
grau1ed quartz. some fine to me41um 
angular calcitic sand, trace sill 

Between 183 and 187 5 grlldes pule 
yellow gray, very fine grained and silty 
At 184.5. becomes uniform fine grained 
quartz sand. 
Al187 5 SAND very fin~ gralnod 
QualtZ 'W!Ih lnlc:e silt 

Gtaees ra 1«1111 olive gray a1 I fla II 
~I:E'~FC'mai!O., 

Lt7~ A 

REMARKS 

SM srttysand 
Mo05111!!»'15% 

I ~ in oo .... 
ID 

--
-
- '--182 

-

-~ 

-
-1-184 

-

-
·-1-186 

-
-1-

-
-1-,88 

-
- i-

-
-r-,90 
-
-r-
-
-1-192 

-
-1-

-

=r 
=t·~ 

t 
~ 

I" --t \!IS 

~ 

~------.-.-*~=.L,._...J...._= ~~-·:·~·: -=f 
IPPOJEC1 TROI.E NU'JE'EP. 

EAA llht!N rA 1 ~'!!!.?-~~~ 
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DRILLING LOG (ContSheet) l £_..,. Tqpot HOle 10.6 

0 
z 

ElEV DEPTH w 
(Ill (1\) § Cl.ASSIACATION OF MATERIALS 

I !Ole No. CPOS-EAAR~ 

189 4 

REMARKS 

Peace R1ver 
Formation at 198 n 

-'1-·-
1 ~0 oo 

..J 
Ql 

-

-
-f-

-

200 

-i-202 

-
- i-

-
- f-204 

-
1----4---f''~~~·~------------------_,-

SM slllysat!CI 
MoosMe~13% 

-
-f-206 

=t 
t 
F 208 

-
-1-

-
199 4 

1----·+---~~~--------------------f-210 

SM. $tlty nnd, 
Mol!ltui'Q~26% 

-
·- i-

·-
--212 

-
--
-
--214 

-
-~ 

-
r 

-----~-216 
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HOle No CPO~EAARs.Ra.o284 
DRILLING LOG (Con! Sheet) I ElevatiOn TO!> of Hoi!! 1116 

Ptqed EM Reservolt A-I 

-209.4 220.0 

·:ill I 4 2220 

0 
z 
w 
CJ w 
~ 

::, ... .,;; I --.. -

ClASSIFICATION OF MAiERIALS CORE ~m 
REC I~~ 
"' l~z 

REMARKS 

Ml lnorganoc SICS 
anc1 ~~ery fine sa no, 
M01Stures75% 

NOTES (1) All 
eaklltlc material Is at 
least In pan shells 
and shell fragments. 

I 

1 ~~ ... oo a 
-

--218 

-

--
-
-r-220 

-
·- r-

-

- r-222 

-
--
-
--224 

-
... 
1-

~ 
--226 

-

-
- r-228 

-
- r-

-

--~r--r2~!1~9~4------------------~-?.30 

-
--(2) The sonic drlll 

drrves and vobrales a 
core bilrrelonro ltte 
groul>d lo Oblam a 
Ul11!11e Hand. well 
cemented matenals 
are generally 
trao;lurlld by lhe 
anolin<;~ a riC! wt'a~ly 
Otmentlld gran"lar 
matsro;~ts IQMO Ill ~ 
n•saggreg•teJ 

~~, 
~ 

--t 
-~ 

--~ 

-r 
r.~~~~~+~j=~.z~~~-m~· ~~==~--------f 
jP0 0JU:T lo!Qt.E t~UM8EP 
I!_AA ~,_, A- C:P~Eii.APS.RE>-C1284 _ 

2:14 
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Hole No CP05-EAARS-R~284 
DRILLING LOG (Cent Sheet) I Elevat•on Top of Hole 10 6 8Moi1.C(Jf .. _ 
ProJect. EM ReseiVOlt A-I llnslllllaUon 

0 ~ffi ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS o..cn REMARKS C) REC ~~ 
oo 

(ft) (IU w % ~ _J 

- rz 36 

-
--
-
- '2 38 

-

-r-
-

·229.4 240.0 
40 2 

End of Boring at 240' -
NOTES 
1 Solrs we~ vt..uy ctahlfild 

1-!M IOI#Oif'IC& With 1M ASN 
~024e8-IU 242 

1-

-. 244 

,_ 

1-246 

-

- 248 

1-

- 250 

-

r 252 

1-
I 

I r-J ~ 
_I-

Uc;"~"'t.., ,~ .......... '""' ..... -.e:.bt • l;fOJEC1 I HOI.E NUMBER -.. 
AA~rv'!!!_A-1 CPOS-EAARS RB-0264 -
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Hole No CPOS-£MRS-tw-0284 

PIEZOMETER LOG J Oivtsion: lnstollotion: 

1. Project EM Ruervolr A-1 8. Dotum of Elevotlon Shown NA083 

2. l.Dcotion N 784456, E 758050 9. '-lonutocture's Desl9notlon for Orlll: SR0-1 09 

3. 
4 . 

5 

6. 

7. 

Drilling ~ency- Pro~nic 

Hole No. CP~EMRS-TW-Q284 

Nome of Dr111er F"red KNo!IS 

Depth of Piezonurter: 25 ft 

Size one! type of bit 6" bit, Rotary Method 

1st (I 

fLUSH MOUNT 

68 ft 

1.-­
l_i:_ 

10 It 

10. 

11. 

12. 

13. 

15~L-----~ 
BORING DIAMETER 
OAIMEltR 5 in 

EleYOtion Groundwater 

Dote Hole: 
8 ~~f~~ c:~r~~~ 

Elevatlon Top of Riser. ±10' 

lrn~pector. JP 

Concrete 

SURfACE SEAL: 
Type: Cement/8entooi~ Crout 

RISER P!Pf· 
Diameter. 3 mcl't 

Type: PVC Pipe SCH. 40 
flush Jol11t 

PRIMAR"f SEAL: 
Type: Bentonite Chips 

flLIER MAJE:RW; 
Type· 20/JO Silica Sand 

.sc.BWt 
Diameter. J inches 

T}'pe: PVC Pipe SCH. 40 
Slot dimensions: 0.01 Inch Slot 

lYP£ of SEAL 
Type Bentonitt: Chips 

INSTAUATION METHOD· The boring was odvoneed to th!J •equired depth. ThP piezometer acresn 
ond r.eet were lowered to the bottom or the hole, ond the sand pock woe trernled Into the 
hole to about 1 foot above the to1> of the acreen. About 2 feel of fine sand was tremled on 
top, and cement(.bentonlte grout wo:t tromied i•1 tg fill tho rest of the hoi•, Thn rlur ~~;oa cut 
off about 1 5:t eel above the ground •urlor.8, !lnd lhl! protec-tive casing eu.tperu1~d ov .. r !hft 
riser \nto ll'le ground untn •t s~tt. 

NOTES; lyplcol ?~ 1001 P'~t~zomete.r lnBtollotion 
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ELEV 
(f\) 

to llght 
brow11 and gray, thinly bedded, fine to 
coarse gra•ned. vuggy. strong and hard 
to porous, soft and weak. 

-SAND-.;3~ il.OWnlsil waY: weir graded 
fine tC> coarse gramt'd aogultlr calr.I\Jc 
some fine gravel (cemented sand <~n<l 
shells! trace to some Sill 
Llme5tone lay~r trom 1'- to 15 2 

REMARKS 
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Hole No CP05-EAARS-RB-0285 
DRILLING LOG (ConlSheet) jEte\'aooo Topo!Hole 12-5 

ProJect EAA Resesvoor A-t llttstallatlon 

EL£V 
(H) 

-100 

-17 0 

OEPTH 
(II) 

22.5 

250 

295 

0 z w 
<:> 
~ 

ClASSIFICATION OF MATERIALS 

wt:j 
CORE itm 
REC :::<:::< 

% ;:;~ 

- G"ra"VeiiySANO rl!i"hlbrowni5tt9riy--
•aoo as above t>u1 no silt fine to coarse 
subangular gravel clasts are cememea 
sand 

- saridyGRAVEL pate browiiisii iira~ ---
subangular well gradea fine to coarse, 
l•mesrone lnlertleaded With r.Md a6 
abcw .. l•mestone layers tram 31 o to 

321,321 to3,4, ~nd33to 33311 

PROJE'::T 
EAA Res~rvo~r A·1 

REMARKS 

-
Umestone layer 151o _ ,_, 
15.211 16 

-
-~ 

-

--,8 
-
-~ 

-
-1-zo 

-
--
-
--22 

-
-1-

-
-1-24 

-
--
-
-rzs 
-
-1-

-
--28 

-
--
-
-1-Jo 

-
--
-

--32 

-
-,.-

"""-
1

110LE NUMBER 
CPOS.EAARS-R£!..<1285 
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DRILLING LOG (Con\ Sheet) ElevatiOn Top of Hole 12 5 

PtoJect EM Reservoir A-1 

ELEV 
(ft) 

0 z 
DEPTH w 

(Ill § 

-23.0 35.5 

.. ' 

::111\1 

/t 
~:::::: 

wm 

111\il 

y-:-: 
{······ 

ClASSIFICATION Of' MATERIALS 

-saridvG"AAv"EL-35 abovebi.l ____ _ 
calcareous sandstone gravel with sand 
as below. 

- 5AN"o: Pii1il biO:Wrusil graY, ;Jo:o,;y---
11raded, mostly uniform. fine gratned 
subrounded quartz, some fine to coarse 
gra1ned a119ular calclle, SOIT1e s1U. some 
fine lo coarse 11ralned subangular 
calcerous sandstone gravel 

Grade Ill trace gravel below 42 II, 
mostly shell fragments. 

GradK lo large• portion of calc;te 
ve~us quartz sand below 47 h 
subequal proponioos 

{f: 
4~·r::::}\t=-

M<Iil 

Hole No CP05-EAARS-RB-0285 

REMARKS 

SttM' Jai 
14 

Caloosahatchee 
Formation or 
Pinecrest Sand of 
Tamlaml Formation at 
33.5 ft 

l HOlE NUMB!:Fl 
~!O~RS·f!.B;:'J28'J 
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___ -:::----::---:-:-r:::-~--=-~~-,-,~----~Ho_le_N_o QPQ.~_EM_RS·RB--0~8= 
DRILLING LOG (ContSneet) I ElevaiJOnlopol Hole 125 ,.~.....;; 
r-----~~~~~~~~~~--------r----------

PrQJed EM Runrvou A·1 I tnatallatron 

ELEV 
(Ill 

· 393 • 

OfPTrl 
(Ill 

0 
z w 
C) 

~ 

CLASSIFICATION OF MATERIALS 

Glades "' more (some) g111.,.1 "' 57 ft. 
mostly shell. 

Grades to P<edominantly Clll~iltC: ••nd 
below 60ft. ~• weq oriOoCI 

REMa.RIIS 

- ,-$2 

-
-!--

-
-I-54 

-
-1-

-

-I-56 

-
-1-

-
-I-56 

-
-1-

-
-475 

r---+--+~~---------------;-60 

-
Ochopee llmestone 
Membel Tamraml -1-
FonnallOII at 10 II _ 

- f-62 

-
-f-

-
-1-64 

-
-f-

-

--:::P:;:R!-;:0,.-,.1~"'"' =-....!.'------"',....,_,, HOl£ UJMUE.R 
EAA Rasen.111r !.:! _ C:~EMRS RS.O~S 
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Hole No CPO&-EAARS-RB-0285 
DRILLING LOG (ContSheet) I Elevat•on Top of tlole. 12 5 'ii'IO'el!>ol 

1.t,St!Mils. 

ProJect EAA Resetvatr A-1 llnslaliatlon 

0 ~~ ~~~ z CORE. ELEV DEPTH w CLASSIFICATION OF MATERIALS 0..::0 REMARKS 
(It) (ft) Cl REC ::0:::1 oo 

Ul % 
..J 

...j ~z CD 
-51 -a:>:-<: Grav~lly SAND (Ochopee Limestone -

-~:5 member, Tamlaml Formalion). pale 

>>'·' brownish gray, well graded, fine to --... 
'Gf,', coarse grained, angular, calcitic sand >(j· -

~\) 
with a trace fine quartz sand, $01Tle silt 

... Gravel (fine to coarse) cons<sts of shell - 1-7 
~;·.·. and porous cemented angular 
~-:- frameworks of shell and sane! -
~:Q: -r-

2 

~:5 -p.: •• .... :-: - -1 :·o· 
~:~8 -
.~ .. 

~:·.·. -, 
~-:-

~;Q: -
~:5 -f-
~: .. .... ;.; ->ij· 
~=~o - -... 
~;~:,>.·. -
~-:· 

76 

{~: -- ,..-. 

k~:5 -
~\~:·: - f-

78 

·::o: -
-675 800 ::::;:; -675 

SAND as abOve bi.itgiaciesll9ht 80 

;:::::: brownish gray, no slh and only trace fine -
gravel sllells. At 80 ft grades light - -

~:::::: brownosh grey; gravel 
olaslll; loose porosoty -

-695 82 0 ::::::: - r-
~-'-=': -~a.e~s~oa~~~~~-~---
t~:p grades baCk on Gravel clasts lose -
r~=:= porosoty - 1-

·71 0 83 5 ·:o: -r:-:·:· -SAND as above Wit'hless<somBi ___ r· gravel Grades nne to medium grained - -
with !lraportoon of quartz sand -oncreaslng and predomonactnQ below 85 

It - ~ 

: ::::~ -'">>:· +······ - f-.·.·~· 

!"'''' 
-

:·:::: - ~ ....... · 
:~::!: 

_t_ 75 5 880 ·>:::: 

82 

84 

I ~-: .. Sandv GRAVEL pal~ brownt!tl uray 

I ~· • • ~glf WGUlctl [101:: 10 ~~la ijCliDt:d 

. -:- '---'""''''"""" -l. 

:i!!i.""'"'"''"-· --· I_PAGJECT , HOLE. NUMBER 
l_~rYoir ,t..t j CP05-EAARS-RB·02BS 
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Hole No CPOS..EAARS-RB 0285 . 
DRILLING LOG (Coni Sheet) J Elevatton lop ol Hole 12.5 Sheot 60f 

l4 Stwle!'J 

PI'Oje<:t EAA Reservoir A·l J tnslallahon 

0 ~m [~"' z CORE 
ELEV DEPTH ~ CLASSIFICATION OF MATERIALS REC ~~ 

REMARKS oo 
(II) (II) w % 

_. 
-' m 

. - angular and tabular. cemented 
;,__•· aggregates or sand, shell and shell --. ,. ... ~ fragments sube~oal amonts of quartz -••• and calcitic sand. trace slh 

~ .... - -. 
~ .. :" -

· ·~ J . .... 
Below 90 ft, fine quartz predominates In - -

~-~- ~ •••• tile sand fraction -
~. -f-. 

·~ •••• -

90 

Q2 

.... ~ - f-

···~ -"" .. ··•1 - ~. 

~·· 
94 

··~ 
-

~·· 
- f-

:-'.~ -

~·· - -, 

.... ~ -••• - r-

·~ -••• 

96 

.... ~ - f-

..... -
98 

..... ~ - -
••• -
~' .. -, - -

••• -.... ~ - t-••• • .. -
·~ -••• t-... -.-, 
••• - t-• .. 
~·· 

-••• - f-•• • 
·~ -••• ~- ' - 1-

~-·· ••• -r. ~ ... . -, =r ••• I ~ . 
' - --i 

£f:1t .. LI~,.-~~, ~~-~ I PROJECT hOLENUMSEF\ I . 
EAA P.,;e"'w A·l 'CP* EAARS.R6 028!; 

100 

102 

104 

lOG 
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Hole No CPOS-EAARS--RB-0285 
DRILLING LOG (Cont. Sheet) l Elevauon Top of Hole 12 5 """"1ol 

'~Shloeta 

PrOJect: EM Reser.o1r A·1 ilnscallatiOn 

0 wffi 1~~ z CORE ElEV DEPTH w CLASSIFICATION OF MATERIALS -'a:o REMARKS 0..::;: 
(tl) (ft) 

(!) REC ~~~ 
QO 

w % ..1 
..J Ill . 

~.~ -

~~ - r, 

~ ·· 
08 ... -

~·~ -r 

~·· • • -
·~ .... - r-1 

,.~~ ·• -
~ ·· - I-

••• -••• 

10 

.. .. -I-

·•j -••• 
112 

.... -;-.• , -
~~ - 1-

~·· -
114 

• • .• ~ - 1-

•• -.• ~ - - 116 

• :t -• ·•· - -
••• . 1~ -

··~ 
- r-
-••• 

118 

• • - 1-.• ~ -
107 5 120.0 ... - r 

!'! ;~. --G"ra"VeiivsA"No:asaiiove"bUi ;:no,e--- 120 

~:l:S sand Quartz grades sub rounded -
-.;..:-: - r 
::ti: 
~.·.·. -
~::~ 
~ .. 
.b<· 

- 1- 122 

-
~-8· 
~:~ - 1-

P:' .. -·~:-: 

~;~~: - 1-

:;:!_1 -

I 
r,\····· 

I ~ .. ·. - 1-

1- .-:r..: . l 

~'?f-:)i(IA I..::Jt. ...... ~ ,.~ ........... ,. ~PROJECT I HOU: ~<UMBER 
EM Reservoir A.-I CPO?-EAARS.~B-0285 
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Hole No CPOS-EAARS-RB-0285 
DRILLING LOG (Cont. Sheet) I ElellllUon TOll of Hole 12.5 r'::: 
PtOJeGt EAA Reservoir A· I llnstallaJJon 

0 l!:fffi ~~~ ELEV. DEPTH ~ ClASSIF1CATION OF MATERIALS CORE CLID REMARKS (!) REC ~~ oo (Ill (ft} 
~ % 

,J 
CD . . 

~.':"; -
~:5 - r1 P:; .. 
~::: -
~:?-: --·:.D 
~:" 6·> -

26 

~:~: - - , 28 

~:5 -
!)::-:-: 
•a.·. -->o· 
1>:~0 -
'iF -f-. 
6<· 130 

~;~: -
·118.5 131.0 

-I-·:- saiidY"G'RA'vEC3s atiOveiiUtmore--••• llf3VUI -•: . 
~-·~ -I-..... -

132 

·120 5 133.0 4J - - · - - - G'FIA\iEf as ab<ive, tiU11ess (some I---.,. 
saod aod very shelly -~ .. •• --., . ... . -•• .,. - -

• • -•• ·123.5 136.0 . &co - 1-

~·· 
~iidyGRAVELasatiOveo~~s---... tabular lo platey, cemented aggregates -

·•' 
of sand and shell fragments. with sand 

-I-as above 

136 

•• -

·•' - r 138 

• • -

·•' - r .... 
~~- -.,. 

127 5 ••• Gradt-i )ellow al 140ft Unnameo sana 

·•' 
format ton -

• • Grades yellow grey a1 - -

·•' 
140ft. Unamed Sand 
l'ormahon -

140 

·~ =r i.•l 
~·· . 

--
----· _,_, 

!ir[l.r· w -rw ==-----~ IPROJ!:-CT HOlE NUMBER 
.I;AA R.-t-e,..oor A I ___ .Q'O~EAARS-RB 02S5 
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Hole No CPOS.EAARS RB-028"" -
ORIUINGLOG (ContSheet) I Eleva~on Top of Hole 12..5 ~190, 

1C$NMII 

PIOJ8CI EAA Reservotr A-I I lnstallatton 

0 
~~ I~"' ELEV DEPTH ~ CLASSIFICATION OF MATERIALS CORE REMARKS C!l REC ·~::;: oo 

(fl) (II) 
~ % j~ ...J 

II) 

- - -, ••• ~- ,, -
~·- · ~·· 

-~ 

~ . -•• ~:,. - 1- , ~. 
~~~ -.. ~ -I-

~ .• ~ -.. ' - -, .• ~ -
~ ,, 

46 

48 

~·:• -~ 

••• -
~ . ••• Below 150ft lncreastng proportion ol 

- r1 ••• ~- _, quartz to calclttc sand fractlon -

~·· - 1-••• ~ ' -
~·.~ ••• - -

140.0 152.!> ~-' 

50 

\52 

-SAND yellow gray, uniform, fine 
graaned, S<Jbrounded, pnmanly - -
quartto~. some calcitic some fine to 
coarse ptatey grav"l (shells), -

- '- 154 

-
- 1-

-
- 1-156 
-
- -
-

- - 158 

:::::: -
-:.:. ~ - -::::: ~ 
.. ·.·.· ~ -14i 5 1(!0 u ~·:.:-: 

r-:-:- SAND-qrndes as above Wl\ll less 

~ 
(tracet9nO angUia• gra""l 

;;::::: 
~::.::: 

~: :;::-'""'· .. 
~nu.N. I - - -

150 

,sz 
~Fr'"loil!ll:' = ="'- 'PROJECT ~flE N' IM9ER 

tEAA~•IA-1 P05-EAA~~0285 
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Hole No. CP05-EAARS..RB-0285 
DRILLING LOG {ConlSheet) I ElevatJOnTopofHOle 12.5 

Project_ EAA Reservoir A-1 !Installation 

c 
z 

ELEV DEPTH w 
(ft) (It) ffi 

-151.5 164.0 

-157 !> 1700 

_, 

r:·:-: 
(<< 
.. ·.· .. ·. -;:::::: " ... rr 
.... 

~{~ 
:::::; .... ~. 
:::::: 
. :·:·~ 

1~{: ... 
.. ·.·. 

CLASSII'ICAnON OF MATERIALS 

-MN~~~~ua~~~~~~----
<some) gravel and trace medium 
graf'!ed angular calc:ltlc sa'ld 

SA No:-grades iii a~v; Wilh lracefine-­
angular pla\ey coal!>e sa'ld lo fin<l 
grawl. 

CORE ~~ 
REC ::< ::< 

% (Ji~ 
REMARKS 1!~ 

-
-r-

-
- r-164 

-

- -
-
- r-,66 
-
- r-
-
- 1-166 

-

- 1-

-
- '110 
-
- 1-

-
- -,n 
-
- -
-
- ,-- 17~ 

-
- 1-

-
- t-ps 

-

- r-
-
- t-17~ 

-
- t-

-
- t-,~ 

!PROJECT TllOL!: NUMBER 
EAA Reservotr A. t CPOS.EAARS-RB-0285 
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Hole No CPOS-EMRS-RB-0285 
DRILLING LOG (ConLSheet) I Elevahon Top or Hole 12.5 

Pro1ect EAA ReseNolr A·1 j1Mtalla~o!1 

0 
z 

ELEV DEPTH w 
(ft) (II) § 

·:::: 

:::::: 

·182 5 1950 

CLASSIFICATION OF MATERIALS CORE ~~ 
REC ~~ 

·~ ~~ 

All gravel grades out at 191 It 

SAND-Olive Qiay.uruiOOil. fin89riiiiie<I-
Slibrounded quanzose, 1race sin !Peace 
Rive> Formauon) ·183.5 

:-:·> 

:-~<· 

/l ·.:.:.., I I : I o 

IFROJECT 
EAA Reservo•r A 1 

SMI2tlel 
,.~ 

REMARKS I!~ 
--
-
,_ 

- 182 

-

--

-
- r-,84 
-
-r-

-
- r-188 

-
- -
-
- -188 

-
- r-

-
190 

-
- -

-
- ,_ 192 

-
- r-

-
- 1-,~ 

-
- ,.... 

-
196 

PeareRwer =r Formation at 196ft 

1!l!l 

---i 

-
I HOLE NUMBER 
. CP05 EAARS.RB·028!l 
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DRILLING LOG (Cont. Sheet) I ElcvatK>n Top of Hole 12 5 

Praject EAA R8iervo" A-I ltnstallatoon 

ELEV 
(It) 

-198.5 

DEPTH 
(ft) 

211 0 

-204 0 216.5 

0 z 
w 
(!) 
w 
-' 

II 

CLASSIFICAnON OF MATERIALS 

Grades to some stlt at 207 ft 

SI~~ND~Vegr~v~fine ____ _ 
grained. quartzose 

wff, 
CORE ~~ 

REC :f:i 
% ~~~ 

Hole No CP05-EAARS-RB-0285 
S-12o! 
14Sheets. 

REMARKS r~~ od 
-' a> 

-
- -zoo 
-
-~ 

-
- -202 

-
- -
-
- -204 

-
- 1-

-
- 1-206 

-

- -
-
- ,.-208 

-
- 1-

-
- ~210 

-
- -
-
- -212 

-
- 1-

- -
- 1-214 

-
·202.5 

-
CL, Sandy lean ~lav. 
M>~~turt=l3~9 - ~218 

<<>nll!¥1!191 -;4~-
-,PROJECT jt tOLE IIUMBEF, ~-

1 EAA Row·rvo+t A· L CPO!>-EMRS RS-0285 
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- HOle No CP05-EAARS-RB-0285 
I Bevauon TCJ!) 01 Hate. 12 5 so- '<Jo< DRILLING LOG (Cont. Sheet) .. ..... I 

Profecl EM ReseMW A-1 l lnstal!llflOn I 

0 

ii 
•u. 

El.EV OEPlli I~ I CLASSIFICATION OF MATERW.S CORE 
REMARKS I 3: ii)l 

(Ill (ftl 
REC 1 ~0 w 

"" ,i -' - . 
-

--. 218 

-
- ~ 

-
207 5 

220 

-
CL, Sandy lean clay, 
MOlllurecc88% - -

-
- - 222 

-F 

=i 
t 224 

~21H -~ 
1.-
L -----,_ 

CH. Sandy lal day +-
Mo<SIIll'e"l48%, 3 Ll• 127 Pl:GI 
P1•66 

-
--228 

-
-r-
-

217 s 
230 

-
Noles ( 1) All caiCIIIe 

=r maleril)los alleaSI in 
pall Shells and shell 
fragments -r I 

I 
232 

; 1----
r-__ .. 

i ~ 

I I 
- t 

~ J 
--.. 

I .. m~ ... 
i I 

I ~ 

I L- --=-f t +- ...... ...__ ~- -
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Hole No CPOS-EAARS..RB-0285 
DRILLING LOG (Cont Sheet) I El-.lt1on Top of Hole 12 5 ~t4ol 

1-1~1 

Project EAA Reservotr A-1 I tnstatlatJon 

0 wffi ~~ .. z CORE ELEV DEPTH w CLASStFlCA nON OF MATERIALS itm REMARKS (!) REC :=;:::;; QO 
(II) (ft) w % ~~~ 

-J 
-J (I) 

- -
- 1-2 36 

(~The sonic drill -
d es and vibrates a -I-care barrel into the 
ground to obtain a -
sample. Hard, well 
cemented materials - t-
are generally 
rractured by the -

23!1 

drilling and weakly 
cemented. granular 
matenals tend to be 

-I-

cfisaggregated -
-t-. 240 

-
- ,--

-
- 1--· 242 
-

- 1-

-
- 1- 244 

-
- -

-
- - 246 

-
- 1-

-
- 1-248 

-
- 1-

-
-Z37 5 250.0 

250 

End ot Bonng at 250' 1-

N012! 
1 SO._. .,. II.S MUIIIIp QaJ~•ed 
"'~~l¥117tMI.S""n.t -02-v• 1-252 

1-

"-~· 1-

~·.;j~.- •• 1 , ... -~--· I PROJECT 
EAA R-rvotr A·l 

I 110LE NUMBER 
CPOS..EI\ARS-RB:~ 
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Hole No CPOS EAARS-RB-0286 . 
DRILLING LOG J OIV1$10n lnst.allallon ~1fl 

135hMt• 

1 ProJect EAA ResetVotr A· 1 10 S1z:e and type of bn 5 rnctl 

2 Locat1on N764302, E16859i 5. NAO 1983 11 Datum for Elevaoon Shown NAVD 1988 

3 Dnlling Agency, Nodarse tsUb--contraded lo Prosonro) 12. Manufacturefs Deslgnatlon for Dnll SRO-109 

4 Hole No CPOS-EAARS-RB-0286 13 Total Number of Overburoen Samples Ta~en NIA 

5 Name of Driller: Fred Kruas 14 TotaiNumberofCoreaoxes 21 

6. Dlreotlon of Hole 15 Eleva"on Ground Water Not measured 
~Vertical CJ Inclined 15. Date Hole Started Completed 

7. Thickness of Burden; NIA 8/112005 8/8/2005 

8 Thickness of cap rock: NIA 
17, Elevation Top of Hote· 11 1 (fl) 

18 Total Core RIIQOvery tor hole NIA 
9 Depth of hole: 220 It 19. lnspeotor N. Holst 

0 wffi 
~~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS ctm REMARKS (!) REC ~:< QO 

(II) (II) w % o(J .J 
.J (I)Z a) 

SAND (Road F11Q· pale browniSh gray. 0 

\veil graded fine to coarse grained, -
angular, ca1C1llc, some fine to coarse 
gravel. few cobbles. - -

-
-,.-2 

-
8 t 30 ·:::::: - f-

~/~ 
SAND· as 11!love With dark gray color 

73 38 
an<l organrc contents (Peal} -

. . . SAND· as aboVe from 0 to 3 ft . - f- 4 

('•'• -

t\ 
61 

-
f·>> SM. silty sand wnh -gravel. Moosture><14% - 6 

::::::: -
.::::::: - -t:::::: -
"'>>:· - -
::::::: -

8 

f> - -
-

I 1 100 :::::: 
Sample miSSing (placed in bucket ltJr - ~ 

IO 
Proctor tes~ng) -

- r 

-
. - f- 12 

-
- f-

24 135 -JT SANCr pa1-. orownrsh gr•y Y.ell gradec:t 
1p1e til CO'BI'Si! angular c-alc::,hc. w•lh - 1-(:;: ,,.ta'$111 

1-Jtl 
-

Lll__ -W.!L.PJ-
,.,,..., I~ 

~ .. •ont •P'-.. _,.~._ ~ PROJEC'T 1 Hi'JlE NIIMBER 
I EAA Reservo1r 1\ 1 J CPOS.f.AAFIS-RB..Ol6~ 

14 
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Hole No CP05-EAARS-RB-0286 
DRILLING LOG (Cont. Sheet) I Ele-iatooo TOP o! Ho4e 111 sn..t z ., 'l ,--
Pro,e<:t EAA Reservo•r A· I 

0 z 
ELEV DEPTH 1&1 

(It) Ill) Cl 
1&1 
..J . 

-6.9 180 .. . 
P. ::::~ 
r.::~ 

~:::-: 
'.;t.·. 

>o· 
~:~0 ... 
~.>.·. .0·> 
~:~: 

~:~ 
~:-:-: 
•.;t.·. 

=·o· 
~=~0 ... 
~=-··· .0·:· 
··~· 

~\~ !>.' 

~:··· 
·~:-: 

-13.9 25.0 
~:o: 

·16.9 280 
~ ... 
to:·~ 

~::·.· 
~:-: 

~:~: 
~:;!) 
~- .... 
~·. · 

~:$: 
-+ ~ :r:; 
w~~ 
'"'' -209 320 ·-~:: 

~:·:·:· 
I 1::::: ::: .. : 
+- I ...__ .. 

l riiStall.atoon 

~~ iii 
CORE ~in CLASSIFICATION OF MATERIALS 11~ REMARKS REC oo 
~ ~~ -' 

ID 

SAND. as above With tan color and 
more (some) s~t. Becomes gravelly -
below t7 n SM. sitty sand with 

gravel, Moosture=t8% -!-16 

-
-I-

-
Gf3veiiysA"t.io:Bsa'b«We-..;thli9iil- - - - 18 
brownish gray color -

- -
-
- - . 20 

-
- 1-

-
_,__ 

22 

-
-~ 

-
-~ 24 

-

-~~~Qa.;~~w.~~~~~nd 
- 13 9 

less {some) gravel Intermittent -
limestone layers 0 2 to 0 3 It thlcll from Lrmestone layers 02 

-~ 25 11o 26.6 to 0 3 ftlh!Ck, 25 1 to 26 
266ft -

-I-

-
1-- ·169 

GraveiiySAND tan ,pooiiY graded ___ 28 
mostly undorm, fine, subrounded and -
quanzose som!! fine to coarse angular Topol - I-and calcruc, fine to coarse angular Caloosahatchee 
sandy limestone gravel Formation or -Ponecrest Sand of 

1·189 Tamramr formatoon at 
2811 -r 30 

SP-SM PDOtl\ gradeo ---i 
sand wrlh sill and - - -[-
grav• l MOO$ture=18% _ 

r 
-SAND-P.i.m;..7$n gray 'Mii gr~- -t 
m~lly fine to ocarse. ar,gulat ana 
calciiJe tome r.ne aubt~ • ...., 
Quartto~ - ftne to coarw. - -- t 1-::1.: -

_ _, 
I P~OJECl 

EAARnervo~l 
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DRILLING LOG {Cont Sheet) I Elevatoon Top otrto~e t1 1 

"" "'V DEPTH I o~z {I I CORE I i~ m '"""' CLASSIACATION OF MATERIALS n. "" 
~ ~ w R~ ~ 

~ % .~ 
="'"" .,.,id 

·23,!1 350 

j
t,:··: 

:·:·:· 

: ~: ~ : ~ 

1::.: 
{~:~ 

{·:r: :·:·:· 
~······ 

(I 
to•····· 

-~ t=::;:; 

SAND: pale browt11Sh gray. uniform, fine 
,grained, subrounded, quartzose, tra~e 
nne to coarse. angular calcltic sand 

.~,7 .. __ __ 

Hole No. C.P05-EAARS.RB-0286 

REMARKS 

-
- -34 

-

-
SP.SM: i)Oor1y graded - I-
sand With SlH. 36 
Molsture=24% _ 

-1-

-
-1-38 

-
- 1-

-
- 1-4(1 

-

- 1-

-

-1-.2 

-
- 1-

-
-1-44 

-
-1-

-
-1-46 

-
-I-

-

[ 48 

r::: 

--t 
-~ 
---50 

!: 
--~ 
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DRILLING LOG ( ContSh~tl Elew\>on T I)IJ al ••016 1 1 1 

Plotea EM Reservo.r A·l 

0 z 
ELEV DEPTH w 
tftl tn, § 

565 

ClASSIACAllON OF MA TERIAI.S 

-&~vGRA~LPa~~~~y 
fine to coarse grained, anglllar sliqhtly 
saooy limestone gravel Willi a few 
cobbles. Saoo IS -a gl'aded. nne to 
coarse ai)Qular 0100 calcillc wt\n ~ 

unifolm line quartzose sand Tract> s~l 

- G"raveily si\No lao p.;ort; uradoid __ _ 
mostlv fine graJne<l unriOfll1 lubrounde!l 
quarU<>s<; $omt! lrn~ to coar5e 'anguhat 
catcltoc tr"'l to coarse angular calei!J~ 
gravells~:sr,trace Sill 

Hole No CPIJ5.EAARS.RB.0286 

•. 9 

REMARKS 

SP-SM Pwl1y 
gnJded ~~ana wllll stft 
aoo gravel, 
~!.lurasl4% 

SM silty sand, 
Mut•IUI'f!=21"4 

~"' oo 
..J 
IXl 
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DRILLING LOG (Cont Sheet) l Elevauon Top of Hole: 11 I 

P•Ofed EM ResetvOor A·1 llllWliii.I!OOio 

0 
z 

ELEV PEP'Tli w 
(II) (ft) ~ 

599 

-689 

.... 

.• ~ 
• • .• ~ . ' 
· ~· ••• • • .• ~ . ' .• ~ . ' 
·~ ••• • • 
·~ ••• • • .• ~ 
• • 
ll~ 
~-. .• ~ 
• • 

800 •• 

-

CI.ASSIFICAT10N Of MATERIALS 

-saoidy-G"AAiiECi&iiofiee Gm.a.o;;;-
member of Tamlaml format>on). light 
brown to Ught gray, well graded. (one to 
coarse grained angular ~ndy limestone 
(cemented sand and shell) gravel woth 
sand as below, trace snt 

- Gf&¥elly S:ANo-..gt,i9ni'v-:-wetfg;;iiied 
mostly flne to coar$e gra•ned. angular to 
sobangular and calcltle. some fine 
gra~ned, uniform, subrounded ancl 
quartzose, Ira~ soli 

80 to 81 Most gravelts shell fragments 

~!Ole No CPO>EAARS-RB-0286 
-5 .. Q-

-'19. 

·599 

839 

l -689 

REMARKS 

'
~ ... 
oo 
..1 
a> 

-

-
Ochopee Limestone 
Member ofTamoaml -1-72 
Forma~on al71 ft -

-1-

-
-1-74 

-

-
SM. SJity sand witll -!-
gravel MO!Sture;13'11. 76 

-

80 

-
SP·SM, poorly graded -I-
sand with silt and 
grav&l, _ 
Molsl\lre« 12%, 80 to 
81 n most gravelts 
•hell fragments 

-I-82 

-
-I-

-
-I- 84 

-r 

=+ 8f. 

-~ 

-
~ 
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-.,..,.,.-------!.Hole No CP05·EAARS-RB-0286 
DRILLINGL~ (ConlSheet) I ElovouonloporHole 111 Shotteot 

. 1)Snnfs 

EU:V DEPTH 
1111 1111 

CI.ASSlFICATION Of IMT£RIALS 

-GraveTtys:AN51.sht;iir.ZOiloT.iii'tO--
""" 10 coarse l)l'lllne<l ,_uv '''"' to 
ClOaTR subroul'lded 111 ""!!ijlzlr I'll! 
caloloc. some l.ne aubre>iil'lded and 
q1Hlf1ZOSI: line 10 C01!111 I"!!UIIIt IQ 
~ubangut<!< gravel tsi'I<:U 11\d ~~nleo 
aQQ""P.ga!M of $h\'d ana1and1 

·83.9 

-9:>9 

REMARKS 

SP.SM. poorly graded 
send with sa11d. 
MDialure• 17% 

-t 
--t IDol 

~ 

t.l>.SM ponrry Q111oea 3 
(~MI! ,ojjJn Jill Mil l1l5 
g~l MJIJtum•l 4'1!1 

~ 
-I 
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0 
z 

ELEV DEPTH w 
!11) (II) j3 

-98 4 1095 

1165 

- 1089 1700 

-1099 

..J 

~:~: 
~:h.­
~):~ 
"'·-. :-o-

~::;:.; 
•. :L;J 

~:-.·. 
~-:-

Cl ... SSIFIC.AnON OF MATERIALS CORE 
REC 

% 

Hole No CP05 EAARS RB-0286 

REMARKS 

~101 
t3SnNU 

I ~ ... oo 
...J 
CD 

-
-~,08 

-
-1-

-Silty Gravelly SAND:-jlghtgrai," ;en-­
graded, flne lo coarse grained mostly l----+--+-~9!!!8-E9l------------+- 110 
flne to coarse angular a~d caiCIIlc 
some ~ndorm fine , subrounded and 
quartzose., fi~e to coarse, angulal, 
platey gravel (she»l 

SAND-~hlgray W.i graded,firieto--
coarse gramec:t angu~r to lub<ouncled 
a!ld calcltc: ltaa! f.ne g<iltned 

subrounded and quartzose, some fine to 
ooarse angular gravel (shell and sand 
aggregates! 

-&.ides iO Gravelly 8AN'o(rini'itieii __ _ 
IT3gments) 

-
SM. Solly sand W1th -!­
gravel, Mo1Sture=20% 

-
-1-112 

-
-~ 

-
-~114 

-
-~ 

-
-~116 

-
-~ 

-
-1-118 

-
-~ 

-
-~120 
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DRILl iNG LOG (Com Sneetl Bevnoo Tap of HOle 11 T 

Pro,IICL EM ReSf'''""' A·1 

ELEV DEPTH I 

lltl 1ft) 

1254 

CLASSI~TION Of MATeRIALS 

Graveny SAND. poorly graded, 
sutlequal prooortions of uniform rrno 
subrounded quartzose and fina to 

coarse angular calclllc sand, mottly fone 
anguler gravel (sheUs and aggregat~• of 
shells ana $and) 

nne 10 co;Hr.e gru•ed, subt(l<lfllleO I<> 
llngu•ar eo.K:n.JC:, uac.e ~~~ unCJorm 
stJOrollndeo oull<ll sana fie u COl riO 

Hole No CP05-EAARS-R8-0286 

1 a g 

REMIIRI<S 

SP-SM. PQO!Iy graded 
und wrth sill and 
gravel; Molsture=17% 

5P .SM poorl'f Ofllde<l 
'"nd "'''" sttt !!I I'd 
IJ'11~Pl M!>.,;rut'f>e • 5°h 

126 

128 

130 

131 

136 

138 

140 
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Hole No CP05-EMRS-RB-0286 
DRILLING LOG (Coni Sheet) I ElevatiOn Top of Hole lll s.-901 .. -. 
Projea EAA Reservoir A-1 jlnstallauon 

c 
~~ 1~"1 z CORE ELEV DEPTH w CLASSIFlCAnON OF MATERjALS REMARKS Cl REC ~~~ oo (ltl (ft) w % ~ .... 

-
~-':'. -I-
~:~ p:·>.· -
:~-=· -I-~:o: 
- ~G· -

i/·:· 6·> -I-

~:~: -
..::~ -I-
~:::.; ...... -
~:o: 

-I-
-137.4 148.5 ~::0 

--~N~P&~br~~h~~m~w----

144 

146 

148 

uniform, fine, subrounde<:l quartzose, - I-
some nne to coarse angular and calcifiC, 

-
150.0 ·:-:-:· some silt. trace fine angular gravel 

·138.9 
...J~!!ll~-----------==.,..- -I-

~.':'. Gravelly SAND. like that from 140.5 to 
~:5 148.5 -P:.· .. 

-I-:~::: 
~-~· -

ISO 

~::!.) 
-I-~ .. 

6<· 152 

-!'!:~: 
..:·t; -I-

P::'· . -..;,;.: 

~:?-: -I-

.•:-0 -
154 

~:·· ·· 6 ·:· -I-
~:~: 

-
~:5 
~:-·-· ..;.:-: 

-
·1459 157 0 

~;o: 
--

~·~ 
--~~yGRA~Lna~br~~h~y---

• • well graded, fine to coarse angular -.• ~ sandy Rmestone ~cemented aggregates --of snell and sand), with sano like that 

• • from 148 5 to 150 -

156 

158 .• ~ -~ 

-!~ -
-148 9 160.0 

1----r- 1489 

f 
-Graveity SAND -;;nc; saiid"'Y GRAVEL--

·:~ (unnamed sa~d format<onl yellow gray, -~::~ ....,II graded f~ne s~nd to coarse gravel SP.SM poorlv graaed 1-.:,:-: ~n .. ulillorm. subrounaed W1th som., aal'ld .vdh ~~~~ and -:1:i: r,,!' tn coar5e ar'lgular calr,;,fk:" santJ graoel -...... 
MQISlU<~tO'to :::f: nne Sllod cem~nled lniO •Qg•egales 

-l- Ullame<l Saod -I-- !- - ·....:..:.. -- f-t I 

160 

l6Z! 

i U'l'h"<UIM/ --.. =--.. _,_<> DRQJECT ltiOlE NUM6ER 
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DRILLING LOG (ConLSheet) I Elevat>onTooofliole 111 

Protect EAA Rese"'o" A-1 j lnstaUa~on 

I 

ELEV 
(II) 

-161 .9 

OEPTti 
(f1) 

173.0 

L-

CLASSIFICATION OF MATERIALS 

with shells formong medium sand to 
gravel clasts, larger shell fragments wtlh 
sand for coarse gravel. trace sill 

- SAND-;-vetiOw-graY, uniiOrm:-r.iie ----
grained. quartzose. trace fine to 

medoum. angular. calcitic. some fine 
angular, platey calcrhc gravel (snell), 
trace silt 

e. ~;;>,.,t .e; ~ ....... ~ .. ~--

CORE ~~ 
REC ~~ 

% ti)Z 

Hole No 

163 9 

168 ? 

CP05-EAARS-RB-0286 
~lOol 
1JShe.e.a 

REMARKS , ~~ oo 
...J 
Ill 

-
Formation at t60 11 - f-

-
- f-164 

-
-r-
-
- f-166 

-

-f-

-
- f-168 

-
-f-

-
- 1-170 

-
-I-

-
- 1-172 

-
-I-

-
- 1-174 

-

-
SM. so~y ~nd Willi 
gravel, Mooslure=18% - f-176 

-
- f-

-
- 1- 17~ 

-
-I-

-
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DRILLING LOG (ConLSheet) 1 Elev4tron Top ot Hole 11 I 

Project EAA ResetVorr A· I jlnstallatton 

ELEV 
(II) 

DEPTH 
(ft) 

0 
z 
UJ 
C> 
~ 

?} 

(>: 
~:::::: 
:<-:.: 

f...:.!·l.:,.;79~.9::_r_l91 ~ 

H} 

l 

.(·:-:· (:-: 
y::: 

... 

r-:·: 
~~%) 
-r~ 

ClASSIFICATION OF MATERIAlS 

slit 

SAND (Peace Rover Formation) pale 
olrve gray, very fine grained, quartzose, 
some coarse noo·plastic silt. 

~ffi CORE ~m 
REC :::0:::0 

% 1;15~ 

Hole No. CP05-EAARS.RB.0286 

-169.4 

179.9 

183.9 

REMARKS 

-+-
SM. silty sand: -Moasture:21% 

-l-182 

-
-+-
-
-1-184 

-
-1-

-
-~,86 

-
-~ 

-
-~188 

-
-~ 

-
-~190 

-

-
Peace RIVer 
Formatron at 191ft -1-192 

SM Silty $8nd, 
MorSiure; 19% 

-
-'-

-
_:_194 

-

-
-~196 

-
-!-

-
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DRILLING LOG (ContSheet) I Ell!llattonTopofHole 11 1 

PrOject EM Reservo>r A-1 llrt$tallaUOn 

ELEV 
(It) 

-18: 

-

DEPTH 
Ill) 

Q 
z 
w 
(!) 

~ 
CLASSIFICATION OF MATERIALS 

SAND as above but grades fight oliVe 
gray 

Grades olive gray Qual1zo5e grades 
oul 

CORE ~~ 
REC I~~ 

% l~z 

Hole No. CPOS-EAARS-RB-0286 

REMARKS ~~~ oo 
-' 
Ill 

-
- f-200 

-
-f-

-
- f-202 

-
-f-

-
- f-204 

-
-I-

-
- 1-206 

-
-I-

-
- 1-206 

-
-I-

-
- f-210 

-
-f-

-
- -212 

-

-f-

-
- 1-214 

-
20~9 

~ PPr)JECT 
~ Reservuor A·1 
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tiOie No CPOS-EAARS.RB-il286 
DRILLING LOG (ConlSheet) I ae..u.on T 011 ot Hole II 1 _,"' I u-. 
Pto,ed' EAA Rr.iei'VOf( A· • l fn•tallii•!OI1 

0 -..- -~~ 

~ ~~ z 
ELEV DEPTH w CLASSIFICATIONOFW.TERIALS ~~I~~ REMAIU<S 
(Ill till 0 oo ... 

% ~~ ~ .... 
-' m 

-lOll -
-
-f- 218 

-
-f-

-
-2089 220.0 ·· -

220 

E11d of Bonng at 220' f-

NOTES 
, .... ftlldll4. .... ~ 

Notes 11\ ~.wlllrl!rW/..sTM 
~0~ 

f- 222 
1 Afl calcitic matenalos at leas1 in part 
shells and shen l'ragments 

1-2 The SOiliC drill clt1W5 anad vlbrafes a 
cote barrel Into the gmund to OOta., a 
samPle Hard web oementecl matllflals 
a'1! gel'erally f~~ by oritl~~>g ar>d 1- 224 
weakly cemented graii\Jiat matenall 
l&nd 10 be dtSSatJ9regllted 

1-

~ 
1-

1-

1- 228 

1-

1- 230 

1-

... 1-
I 

232 

I 
1-

'-'--- - - t ~ r- --__...__ - Iii ,. -
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PIEZOMETER LOG 1 Oivis1on: 

1. Project EM Reservoir A-1 

2. l.ocotlon N 764359, E 768550 

3. Drilling Agency; Prosonic 

4. Hole No. CPOS-EAARS-lW-0286 

5. 

6. 

7. 

Nome of Driller. Fred Kruoss 

Depth of Pi8'Zometer. 161 ft 

Size and type of bit: 6" bit, Rotary Method 

fLUSH MOUNT 

GROUN SURFACE 

12.0::1: 

160 ft 

161 fl 

148 ft 

1.-­
li:_ 

10 ft 

Hole No CP05-EAARS-lW-0286 
Installation: 

B. Datum of Elevation Shown: NAOBJ 

9. Manufacture's Oesiqnotion for Drill: SR0-1 09 

10. 

11. 

12. 

13. 

Elevation Groundwater. 

Dote Hole: s~_rted Com~Jeled 
8- -05 8- -®._ 

Elevotlon Top of Riser: ±10' 

Inspector. JP 

Concrete 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Diameter. 3 inch 

Type: PVC Pipe SCH. 40 
flush Joint 

PRIMARY SfAL; 
Type: Bentonite Chips 

FllltR MATERIAl: 
Type: 20/30 Sillco Sand 

~ 
Diameter: 3 inches 

Type: pVC Pipe SCH. 40 
Slot dimensions; 0.01 Inch Slot 

TYPE of SEAL 
Type: Bentonite Chips 

BORING DIAMETER 
OAIMETER· 5 in 

INSTAllATION METHOD: The boring was advanced to the requored depth The piezometer screen 
and riser were lowered to the bottom of ltle hole, and the sand poclr was- tremied into ti111 
halo~ to about 1 foot obovll the. top of the ~creen About 2 feel of fine sand was tremled an 
lop, and cemen~/bentonlte grout wos tremied In to fill the re$l ol the hOle. Th!! riser was cut 
off about 1.5± feet above the ground surface. and the protective casing suspended over the 
riser into the ground until II set. 

NOTES: Typical 25 foot Pie1.ometer l"stoliotfon 
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Hole No. CP05-EAARS-CB·0281 
DRILLING LOG 1 DtviSIOo Installation i':!!: 
1 Project EAA Resetvotr A·1 10 S1Ze al>d type of b>t 3" bit Rota<y MetMo 

2. Loc:allon. N78S4188. E760201 · NAD t98l 11 Datum for Elevation Shown. NAVO 1988 

3. DnlltnQ Aaeney· Nodar.;e & Assoc.ates Inc. 12 Manuracture(s Oeslgnatlon tor Dl111 Dtedricn 0-SO 

4. Hole No CPOS..EAARS-CS-0287 13 Total Number ofOVerturllen Samples Taken NIA 

5 Name of Driller Travis Wilfiams 14 Total Number of Core BOJtes: 1 

6 , Orrectlon of Hole 15 ElevaUon Ground Water Not measured 
~ Vertical Cl Inclined 16 Date Hole Started Completed 

7. Thickness or Burden: N/A 
712012005 7120/2005 

17 Elevation Top of Hole 8 3 (Ill 
8. Thickness of cap rock. N/A 

18. Total Core Recovery for hole: NIA 
9. Depth of hole: 31 .5 II 19. Inspector A .M. Noronha 

0 ~~ 

~~~ 2: CORE rrm ELEV DEPTH Ul CLASSIFICATION OF MATERIALS REMARKS (!) REC ::;:; oo 
(II) (II) w % <(:::::0 ..J 

..J CI)Z CD 

''. PEAT black very loose. wet to dry, 8.3 3 
~~ hoghly organte, fimestone clllps -

7.3 10 \,,, ,, recovered on sample bottom 1 7.3 SPT 5013" 

0 

LIMESTONE: browntsh white to while, 
very hard, quire porous, shell fragments. -
dry 36 I HOcoring, - 1-· (ROD UCS,1105psl 2 

18o,l>) -
- 1-

-
- 1-

-
- -
-

2.3 6.0 2.3 
SAND. pale white, very dense, poor~ 7 6 
graded, subangular calcitic sand, wet -

2 SPT 21 - ,.-
33 -

- 1-8 
-02 

SAND whHe, very loose. poo~y graded. 2 
aubrounded caiCIIIC sand, wet, ~ne sand - 1-
present, trace snt . shell p\eCeS 3 SPT qu1te silly 1 -recovered l - - 10 

-

II': 
- -
-

:::::: - -
:·:-:· -
~::::: - 1-.·.·.· 

-51 
.... ams. as abOvft but IOOSf:' and le-ss silty • r:·:· Mlh~IIS I 

·:·:·: ~ I ';PT 5 

:·:·:· L. ·I .J:······ . - -- -- -~ 

12 
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DRILLING LOG (Cont. Sheet) I Elevauon Top of Hole 8.3 

PIOJecl EAA Reservoir A-I !Installation 

ELEV 
(It) 

-232 

J 

OEP'Ttl 
(fl) 

31.5 

... 

r:•:-:· t··-·.· 
r-:-: r:-: 
c:·=· 
~-:. :-: y:-:-

:-:.:. 

:::,' 

r:::: 

CLASSIFICATION OF MATERIALS 

SAND: greenish grey, dense. poorly 
graded. angular. calcitiC sand.wet, shell 
pieces recovered 

SAND· llghl grey, medium dense, poor 
to mO<Ierate gradatiOn, subangular 
calcitiC sa11d wei 

SAND· greentS~ grey, very dense, qurte 
porous, shell fr.lgments, cemented sana 

SAND greeniSh grey mediUm dense 
poortv graded. anqurar calcrtlc sano W'.l! 

CORE ~~ 
REC ~~ 

% L!ii.Z 

5 

6 

62 2 
(RQD 
52%) 

Hole No CPO&EAARS-CB-0287 

REMARKS 

-
- -,6 

-

-~ 

-
- 1-18 

-10.2 

16 
-I-

SPT; Hard drilling 19 
-from17totsn 

16 
- 1-zo 
-

--1-

-
- r-22 

-
- 1-

-15.2 

e - 1-24 
SPT 7 -

-16.7 7 

-
HO coring; 
UCS=2400psr, Hard - 1-26 
dnlllng at 25 fl, -
Casrng 0 to 25 H 

- 1-

-

- -28 

-
- -
-

·21 7 

4 
30 

-
SPI -1 - ~ 

25 

-32 
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Hole No CP05-EAARS CS 0287 . 
DRILLING LOG (ContSheet) I Elevation Top of Hole 8 .3 -· .. J. Shett.l 

ProJect EAA Reservoir A· l I Installation 

0 ~ffi ~ ~~ z CORE ELEV DEPTH w CLASSIFlCATtON OF MATERIALS Q.a! REMARKS 
(ft) (ftl CJ REC 

!~ 
QO 

~ % .... 
ID 

t-. 

•n ~ Witn lheiiSTM -
Dewgnalloo D Z48M3 

2 14C.,....,.,WW1lh3Cr'C!"®I..Iaed 
on HI' ""'tspcon{l318"1 D 
•700) -. 36 

-

~ · 38 

r 

r 40 

r 

r 42 

-

-

-

- 46 

-

r 

1-

r 

.... .. 
~ r --t-r- -r '-. -- - -

2SI3fllTf\JI'~ ~ I PPQ.1Fr::1 l !10LE. NUMRER I 
EAA R~se!Vou A ! CP05-EAARS.C B-0287 
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Hole No CP05-EAAR5-CB 0268 
DRILLING LOG I Olvtsoon ln~tallallon ---- ShMr1d 

:: Sneftt• 

1~ EAARISOI'IOI<A·I 1 0 5oze and type ot bit :~· bll Ro~rv Methl!ld 

2 loc&IIOII N7620 18 1. E 782205 5 • NAD 1983 11 Onlum for Elevat!Q!l ~~o-MI N#l~ 
3 DlllldiQ Aaencv Nod11rse & AssoCiates tnc 12 Manufacturers Oes\QnatJOn for Ortll Oledloc:h D-50 

• HIIW No CPO!>-EAARS..CS-02118 13 TOUII Number of O.erttlrdell Sarnc>t.,.lalwl N/A 

f> Namot of OtH!ef Tra•IS W•lllams 1• Tota1Numbero!Core8o.es 1 I 
8 Ouea1011 ot Hole 15 Elevahon Ground Walef Not measulecl 
~ 1/..uc:al c:J lndlnecl 16 Date Hole Slaned ComplAStiiCI 

7 Thlcltnel$ ol 8ulllen , NIA 
711912005 711912005 

17 Elevation Too of Hole 800 
8. Th1ckness or cep rock. NJA 

18 Tolal Core Rec:ollel)l for hole NJA 
9 Oeolh of llole· 30 ft 1 9 lnspec:lor- A .M Noronh.a 

0 w~ 

l~"' 2 CORE 
ELE\1 DEPTH w ClASSlACATlON OF MATE.RIALS -'m 

REMARKS 
~ REC 

0.:=; oo 
(I\) (ft) ~ % 

::;:::::. -' <h al 

~ .. PEAT black loo$e, clayey mostly 8.0 3 0 

H .. !. Ofganc dry to we• 
70 10 ,,, ... 

lii.ESTONE pate w!l.te. very h1nl 
qute poroU5 dry 

~0 60 

:-:-~~~ SAHD" llglu Qll!y. med•um dense. poor~1 

til 
gradea sllbangW:Ir calcrtc sand wei 

-:·:·: 

!ii SAND· pale wllrte. loosely denM, poor 

ro moderate graclallcm •nvuiAr lllllc:ihc 

\~l\\j 
sand. wet 

t=::::; 
.,r·=-

I 
~:}: 

r ·.·.· .. 
~t~ 
:·:·~· 

J:::::: 
-!o!J IB .. ;.:-: 

f;I Chips Qtlin'I6!1IOM 111cov~•<-tt 

~ 

h--

LLJ..~~ - _._ -

-
I 70 SPT UmMtone cn1ps ~ 

m<:OYt!llld r-

-
52 I HQGO(•IIQ - ~. 

(ROO UC&-6~ 2 
38%) -

- 1-

-
- 1-

-
- 1-

-
20 

10 6 

-
2 SPT 5 

- r-
8 

-
- f- 8 

·OS 

2 - 1-
3 SPT 3 -

i - r- 10 

-

=l 
-
-!-· 

.,.., .. 
jOJS" --

SPT ~"'"~ toOI•nong 
----). l~ ~ a fl•w DieM'! On 

j.~im~t!!J fllltlJ~ • - -
Pf>Oil:CT 
Eo\AF~~~·· 

I ••OU: NIJ~Rt=R 
CP~EAf>r'S..C!HJ2~ 
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DRILLING LOG (ConLSheel) I ~a110n TopoiH~>Ie 8 
Proieet: EAA Resenro" A-1 -T IMtallahon 

~ 
1 

CORE ~ ~ l!R ELEV OEPTM ~ CLASSIFICATION OF MATERIALS REC ::t 
1111 (f\J ~ ,. .~ 

SAND light grey. WJry dernse. 
moderately graded angular caiGJII(. 

sand wet, trace phosphate more 
gravel~ 

Hc.te No CPO~AARS-CB-028£ 

REW.RKS 

so did not core thts 
part 

1 ~ ... co 
...J 
CD 

-
-r-16 

-
-1-

-
-1-18 

1-- +=10~.5---------{ 

22_0 Y\Q 

SAND Q<eentSII qray . ~·um OO•~:>e 
POO<ty graded subto<lnded calCitiC 
sand , wet 

Same lJ6 above. bulvefY dent~ 
temen!ed sand, shell$ poesent 

5 SPT 

6 SPT 

~~--
42 

-
•o 

-1-20 

-
-1-

-
---~-22 

._J-,.. 
1-

-
- 1-26 

-
-1-

-
-f-28 

---~ ~·~20~5 ______________ ~ 

7 SPT 

M:fU , ............. ..,~ 
~.e. ... ~ 
~~~· 
.li::l,_..._.r~ 

.. , • .....,....,"~ t' .... o 

35 

~ 
_30 
;. 
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Hole No CPOS..EAARS-CB-0289 
DRILLING LOG I D,.ls1on InstallatiOn ~~-of 
1 Project EAA Resel'\lolr A-1 10 Sae ana ty~ or b1t. 3' brt, Rotary Method 

.;: location N71!3462-3. E764334 1 - NAD 19s:l II Datum fot Elevation Shown NAVD 1988 

3. Drilling Agency Nodaru & AssOCiates. Inc 12. Manufacturefs DeslanatiOn for Dtlll Diedtich 0-50 

4 Hole No· CPOS.EAARS-CB-0289 13. Total Number of Overburden Samples Taken. NIA 

5 Name of Driller TraviS Williams 14 Total Number or Core Bol<es I 

6 Directlon of Hole 15. Elevation Ground Water Not measured 
.r£a Venfcal CJ Incline(! 16 Date Hole Started Completed 

7 Thickness of Burden· NIA 
712112005 712112005 

8 Thickness of cap rock N/A 
17. Elevalion Top of Hole 7.8(ft) 
18. Total Core Reccrvery for M le: NIA 

9 Depth of hole: 30 II 19. fnspeelor: AM Noronna 
0 wffi 

~~~ z CORE lt.m E1..EV DEPTH Ul ClASSIFICATION OF MATERIALS REMARKS 
(Ill (ft) 0 REC r~ oo 

w % ~~ al -' 

w." PEAT blacll. loose, mosUy orgamc. dry 7.& 8 7.3 05 7.3 -
WMESTONE: browmsh while to pale \( SPT: few limestonw 5012" 
wMe. hard. qu~e porous, dry, shells. chips recovered: - -
cemented sand reeovered between the 42 1 sooon bounelna 

() 

top brownish limestone and the bottom (ROO HO conng 
pale white limestane layers 6%) --2 

-
- ,... 
-
- r-. 
-
- -

2.3 5.5 2:l 

1 8 6.0 
SAND light grey, very dense. poorly 

La sots· ... 
graded sobangular calcareous s 
wet I I':{ 
LIMESTONE while. very hall!, quite -
porous, dry 38 2 HQ conng, 5 f\ - -(ROO casing; spoon 

6 

26%) bouncmg; couple of -limestone Chips 
recovered - r-8 

-
- r-
-
- r- 10 

·2.7 lOS ·2 7 
SAND- while med1um dense poorly ~2 

<·:< graded subangular calclttc $and wet - -

) ~~ ~ l ~ l SPT 3 
-

8 - -
:::::: -

l2 

' : ;: : :~ 

,:;5 -L·=· - -
·57 -5 1 

I J> " sANb-gr~&nli,;-gr.;;-;e.;y J'..,-;:.;- 4U 

f :·:· ttOOrtv qraoeo aubaugular ca•a i•c sana 
;.D/3. E ·.·.·. wet '1U•Ie gt;w.,ltv I 4 

SPT 
~-.. r:. 7 ~ • ·~·:··~ =---- - - -T 2 __ r 

t~Ff'li;JI 'l~; _ • ..._ .. ._..- - l C>RQ.tECT . L ;w....., I HOLE' NUMBER :=-j 
E.AA ReacND41 A I CPOS-EAARS-CB-0289 

f4 
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DRILLING LOG (Cont Sheet) l Elevabon Top of Hole 7 8 

ProJect EAA Reservc>!r A-1 l tnstallat;on 

0 z CORE ELEV DEPT11 w ClASSIFICATION OF MATERIALS s REC (fl) (Ill 
% ..J 

Nothing recovere-d (cor!! 1\Jn) 

0 
(RQD 
o•.(,) 

-12.2 200 

.i~ One stone chip recoveredandotller 
-12 7 20 5 

...._sm@!l'l!.P..Ie.!:!!!.~~on.e ___ --~-:::.-;;-
Cemented SAND: greeniSh grey, dense. 
porous, shells 

14 
(ROO 
8%) 

(·'·'· 
~:::::: 

r--
SAND: greeniSh grey, medium dense, -r:-:-: poorly graded. subangular calcareous 
sand, wet 

SAND light grey medium demle poony 
graded, subangular calcitiC sand wet. 
trace sill 

-22 2 300 

Eno:t of Bonng at 30 

~ffj 
c..m 
::E~ 
<(::J 
(I)Z 

3 

IY 
• 

6 

Hole No. CPOS-EAARS-CB-0289 

-12 2 

-12.7 

-17 7 

REMARKS 

HO conng 

SPT· sooon bounc1no 

HQ coring; some kind 
of cemented shells 
recovered 

SPT; quite gravelly 

•Q "'""""'"~"":.t~~ 
.II' ' :ZOIICII~-.(r!,l/J'I'", 

; "I> 

~~~ oo 
..J 
Ill 

-
- 1-16 

-
-I-

-
- -,a 
-
- -
-

50(3" 20 

-

-

- 1-zz 
-

- 1-

-
- 1-z• 
-
- 1-

- 1-zs 

-
- 1-

-
- -28 

-
- -

-

30 

1-

-=--:=:;I:;;";;;RtC>.I:E;;:C;;;T~·=±· = I H0l£_ N_U_M_BeR ---
~ ReaeNO•T <\-I __ CP05-EAARS-CS-O:C8B 


 

App A Annex G-1 Geological Investigations North of Redline

510
 

CEPP Final PIR and EIS  
App A Annex G-1-510

July 2014



 

Hole No CP05-EAARS-CS.0290 
DRILLING LOG I DIVI$10<1 lnstallallon ~~·~ 

3~• 

1 PrOJect. EM ReservoJt A· I I 0 SILe and type of M 3" bit, Rotary Method 

2 Local1on N78Z438. 7. E766971 ~ • NAD 1981 1 1. Datum for Elevai>On Shown. NAV 986 

3. Drilling Agency Nodarse & AssoCiates. Inc 1 Z Manufacturer's Desl!lnallon for Dnll Dlednch 0·50 
4 Hole No: CPO!>-EAARS-CB-0290 13 Total Number of Overbunlen Samples Taken· N/A 

5 Name of Dnller Enk Bluemke 14. Total Number of Core Boxes. 1 
6 Direction of Hole 15 Elevation Ground Water Not measured 

J;;;a Vertical o Inclined t6. Date Hole Started Completed 

7. Th•d<ne$S of Burden: N/A 811012005 8110/2005 

8. Thld<ne$S of cap rock N/A 
17 Elevation Top of Hole 10.5 (ft) 
18 Total Core Recovery for hole. NJA 

9 Depth of hole: 40.5 ft 19 Inspector. N. Holst 
0 U!ffi 

~ ~ .. ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE im REMARKS 
(fiJ (It) 

C) REC ~~ oo 
IIJ % .... .... II)Z "' 
~- PEAT browmsh black. loose fine 10 5 5 

0 
,,~ grained, mo1st, organic With angular -
~ .. 1 ITme6tone gravel 1 SPT. All calcitic 3 

material noted below --,, !!..!! 
90 Is at least partly shell 4 -~ ~' fragments; Fill to 3 2 5 

r,~ "; Hit something - !--

~,1 2 
questionable at 4 ft. ~ 
moved the hole --;-

7.5 3.0 II ._tl, aoorox 2 ft east 
.w SPT, Spun In 10ft of - ~ UMESTONE chlps recovered. caprock 4" casir1a 

2 

tan to light brown, thinly bedded, fine to -
coarse grained. fossiliferous, vuggy. 3 6.5 SPT 5015" 

mocleratety han!, moderately Sllong to 
weak and porous -

60 1 HO cormg - f-(ROO 
24o/•) -

- - , 6 

-
- -
-
- ,... 

8 

-
15 

1- 13 5012" y -
SPT 

54 HO oonng, 
(ROO UCS~74psr -24%) 

10 

- -
_, 0 115 -... " 

~::;:: 
- -

1'::::: 
-
- -

::::::; -:·:~:-

(~:; 
.J!, 

SP.NO oa•o; brown m~crum den••. wall -+a-{ :·:·:~ gr&d<'d f•nft ro mfl'jrum 911111'1.'•1 nto<S~ ,·.··· angul:u ~ICihC Nt(h 5Df"1e 9HWI!I 5 _ SFT 
-!- p~ - ~~ -- --t-S!:'r 1.._tw• 

f••-:1- , ..... ipo ... -.,.,,__,_ ,....-:--- ---TPPOJECT Hfl\ E Nl IMP.I'P 

12 

14 

EAA Rese,...oJr ..._, I _ CPil5·EAARs.r.s.oz~u 
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Hole No CPOS-EAARS CB-0290 -
DRILLING LOG (Cont.Sheet} I Elevation Top or Hole 10 ~ &.-,1t:J 

lShth!U 

Project EM Reservoir A-1 llnstaflabon 

0 ~:t 

I!~ z CORE ~CD ELEV. DEPTH ~ CLASSIFICATION OF MATERIALS REMARKS 
(It) (h) ~ REC 

~~~ ~ % 
-4~ 

19 -
- ~, 6 
~ 

--

-
- c-, 8 

.ao 
SAND. pale brown1sh grey, dense. well 24 
graded, fine 10 coa~ grained, wel, -I-
angular, calcruc, some flne gravel. trace 6 SPT 21 
silt -

18 
-I-· 20 

-
--
-

--22 

-
- ~ 

·130 235 ... ·130 - -Gr~~~~br~~ir~w~~~- 5016 • . ,. 
dense, well graded rone grained . . - ·13 5 - r-. . • angular, cemented c.alcibc sand and ·~ SPT 

.l~ shell rragme01s 
0 3 1-!Qcorrng, 

••• (ROD UCSo2215psl; Ran - 1-.,. 0%) casing to 23.5 ft -

24 

··~ 
- -.,. -

26 

••• - ,-.,. -•• •• - ~ 

·18.0 28.5 
.,. 

-1!10 

.!!!!!! 

SAND-pale br~msh greY, w~ dense, t3 
well grad ad fine to coarse. angular, - ~ 

caiCJUc, some gravel as abOve. trace sUt 8 SPT 26 

and very lone quartz sand 
-

17 - 1-

-

28 

30 

... - -.... . 
-
- -i-·. -

~ 
...... · 

' •..... 
~:-:8)_ ; I 

- :-... - ~ - --,..,.;.,.~.-- ----

32 

lttu ;or .. M •h~ ..... n~.,...,.....~ PROJECT HOLENUMBEP 
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Hole No CP05-EAARS-CS.0290 
DRILLING LOG (Cont. Sheet) I ElevatiOn Topol Hole 10 5 ~13€M 

.!G!'Ie!Jll 

ProJect EM Reservoir A 1 ltnstalloatwn 

c 
~~ ~~~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS ~~ REMARKS 

(ft) (It) C> REC QC 

~ ·~ iii~ 
_, 
Ill . . 

~ ~ ~ Sandy GRAVEL, pale brownish grey, •<->.U 
43 

wet, very dense. well graded, fine 1- -23.5 -1-. -,. gra1ned, angular, limestone, w>th sand rv SPT: Rao In casing to 50/1" 

·~ ••• as above 34.511 -
28 4 HO conng: Soft from ••• (ROD 34 to 38ft; then hard --

·:~ 14%) -.• , . 
-25.5 380 .. -!-

LIMESTONE tan to browinsh grey and 

34 

38 
light brown, Rne to coarse grained, thinly -
bedded, fossiliferous. vuggy, mOderately 

-I-hard and moderately strong, ranges 
from wacllestone to porous grainstone -
(coquina) 

-1-. 

-
-28.5 39.0 -28.5 

SAND: pale brownish grey, wet, loose, 3 
well graded fine to coarse grained, -
angular, caklllic 10 SPT 4 

-I-

-30.0 40.5 
.. . <I 

1-

End of Bonng at40 s· 
NO!U 1--
1 Soib: .,. fWd"'""~ Q-.sJifl«! 

11n .ac::cnrd~ ..ttl lhe ,ASTM 
~01-

2 10 him1Mr1t'ltn 3tl" 01100 LIWCI 1-
on20' •Pibooonf 1 ~' D 
•7'0 0 I 

1-44 

1-

1-46 

-

- 48 

-
1--

-

~ 

~'D•>Mh&-. -•-• 
r- -1-- :-{ 

PROJECT HOLE NUMBER 
EAA Reservcn f! _1 _ _L~P05-EAARS.CB.02ll0 
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Hole No CPOS..EAARS-CB-0291 
DRILLING LOG I 01VIsl0n lnstallnhon 

1 Project EAA Resetvo1t A-1 10 Sll!e and type of bit l" bit. Rotary Method 

2 Location N780906 2, E770045 4 • NAO 1983 11 Oalilm lor Ele~abon Shown. NAVO 1988 

3 Ottllin!l 1\Qencv Nod a~ & Associates. tno 12. Manufacturer's OesiQnatJon lor Dnll Diedrich 0-50 

4 Hole No CPO~RS-CB-0291 13 Total Number or CM!rburoen Samples Taken N/A 

5 Name or Driller Erik Sluemke 14 Total Number of Core Boxes· 1 

6 DlrectJon of Hole 15 Elevahon Gltlund Water Not measured 
~ Vertical CJ lncllneo 16. Dale Hole Started Completed 

7 Thickness of Burden: N/A 
8/11/2005 8/1212005 

17. Eleva bon Top of Hole: 10 6 (ti) 
18. Total Core Recovery for 1101e· N/A 

8. Thickness of cap rock; N/A 

9 Depth or hole: 42.5 ft 

ELEV. 
(II) 

DEPTl-t 
(II) 

55 

0.4 I I 0 

0 z 
Ul 
C) 
Ul 
..J 

19. lospector C. Browo 

CLASSIFICATION OF MATERIALS 

Stlt. organiC, blacll. soli. mo10t 

Same as above wilh limestone cobble 

sm. organic black, firm. wat 

LIMESTONE light grey, moderately 
hard sandy, fine grained. subrounded, 
rossnlferous, grades more sandy 

SAND sJity wilh lnter-beddea 
Umestone dense fine 10 QOarse 
fossiliferous ooorly cemented . v ooor 
re<:J:Iwery 

CORE 
REC 

% 

I 

5 2 
tROD 
o•A.> 

REMARKS 

2.6 

Approxoma(ely 80% 
drill nurd loss at 8 It, 
set cas.ng to 8.5 ft 

..0.4 

HO ~nng 

I~ ... oo 
-' ID 

3 -
2 
-~ 

2 

0 

4 

----;- f- 2 

-
4 

3 -
3 

-f-4 
3 

-
-1-

-
8 

-
- 1-

-
- 1- 10 

-

=t 
~" 

-- I FRO.JEt;T . - ~j ... OlF NliMBFP 
.,EAA=c:R,:,e,s~eN=Ot:..ll .:::A.:Jl"---~C:c:'PO;.,~.:£'AARS.CB..Q291 
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Hole No CPOS.EAARS.CB 0291 -
DRILLING LOG (ContSheet) I Ellw.l!lon Top of Hole 106 s- l ol 

., 'S~t 

Pro1ec:t EAA Reservo~< A-1 J Installation 

0 ~~ ~~ .. z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ~~ REMARKS 
(ft.) (Ill 

(!) REC QO 

~ % <h ~ -' 
Ill 

-
-54 

SAND Clayey. silty. light grey to lan. 3 1 6 
medium dense, wei, gravelly, fine to -
coarse, subrounded, calcareous, s SPT 25 

macrofossil (Mollushin) - Marl 
-;-

3 -
- r-, 8 

-7 9 
Same as above, dense 19 

-I-... 
6 SPT 2S 

-
13 - -. 20 

-
-.' - -

-
:::::: --

-II 9 225 
22 

RefUsal Limestone, dartc grey to tan. -
very hard, sandy , sil.clous. bnltle, QUartz - 1-
send1 flne gram, mmor foss11s -12.9 
LIMESTONE aark grey hard, fine to 1- -130 5011"' • y CI)'Sialhne Silicious, fossiliferous, - -

-13.9 :c ~ Interbedded cobbles (23 5 ft to 24 SIll 15 SPT 
~- .·.·. No core recover at 24 5' - 28.5' tROD HO conng; Advanced 

-1,.-:·:-: 0%) ca.slng to 23.5 ft. - -r:-:-:-r-:-: -
- -

(:;:; -

r - ,... 

~ \ ~ \ 1l 

-
- 1-

-17.9 28 (> -17 9 
- S'AN"o-:-graveiTy 'CliYev .1•9"19iey 20 

mediUm dense, wet calcareous fine to - 1-

24 

26 

28 

coarse subrounded fossil~erous. marl 8 SPT 14 -
11 

- 1- 30 

r:::: 3 
::: ~:: 4-~:·:·: 
~:: ::: 

3 , ... . 
J······ 

I ... 
.... ~<:.:: _....,.., 
{!!t;JF-t:r1' l HU'~ .-c..-~-~ ~OJECT I tiOLE NUMBER .I EAA Reserv011 A-I CPOS EAAR$-CB-029.1 

32 
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Hole No CPO>EAARS-CB-0291 

DRILLING LOG IConLSheetl I Eievatoo" TOP of Hole tO 6 SlwWl:o ·-Pro1ecl EAA R8Mtll01t A-1 I lnstallai.IOn 

0 ~l -f~"' ELEV DEPTH ~ CLASSIFlCATION OF MATERIALS CORE REMARKS REC l ~:l: oo 
(It) (It) u.J % ,; -1 .... CD 
· 22.8 3~· 

I~~ 
SAND: gravelly a•lty. loghlgrvy. very -.<L" 

37 
dense. wet, fine to coarse subangular -..-
c:alc:a~e<~~~s wtlllllne lhetl fragments - !I SPT, Advaoceo '22 
Marl (ad\lanat<l casiiiQ to 3C) casrng to 3C 1\ -

5014" 
:::::: - 1-

~j( -
·25.4 360 ·25.4 

LIMESTONE vrey, hard, sandy, fine to 
medium. aubangular. foullt!erous -

65 4 HQ eotlng - -(ROO 
17%) -

-'-. 38 

-
LIMESTONE· gr~y to dark grey, 

-I-

moderately haod, coqulndld. highly -
-29 4 400 lossiltferous high secondary porostty -29-1 

.· ... ·.· SAND ll"'Y lo 111'1. t:MnS@. flne to 

:::::: coarse. subfOulldeel ••loo<IS (quartz) -
::: ::~ w~ll mu!Of ~~~ ~"" ~-

40 

·.·.·. 29 ·.·.·. --:::::: 10 SPT 26 

:::::: --
-31 9 42 s 22 

..._ 

Elld or BoMg at •2 s· 
lo(IT'E$ 1-
,s.o.. ...... .......-,~ 
.,~_... ... ~~.,'¥ 
~0~-tll 

Z 1401 ''*''....,. tlli1lft ':Ar DOP WI*' 
ontlt-fl.\le'IO 
~Z'001 

-

1- 46 

1-

1- 48 

f-

~ 

1--' 

' I 

I f 
- f-'- - - ....:r:.:_ ..I. - - - l -L...... ·~ ........._ __ ~ - HOrEN\)~ --

Nt; f •A:M ~&It -......~-.._.... PRf'l IF l 
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DRILLING LOG I DI~ISIOO ln9tallallon - - ,.,...,ol 
·-·~s 

Hole No CP05-EAARS.CB-0292 

I PIOject EM R&&PNo•r A 1 I 0 Stu and type of btl 3" bit ROlli IV M.tlhoo:l 

? locauon· Nnll232 I, E7712499-NAO 19~ I 11 Datum lor Elevabon ShaWrl NAVO 1AAA 

~ Onlhng ~•nc:\'. NOCiili'Se & ~tes Inc. 12 ManufadlJref~ OeslanaUOn lot 01~1 CME-~5 

• Hole No CPOS<AARS-CB-0292 13 10131 Number ol Ovetburoen S•mpjes 1 a ken NIA 
-

5 l'qfne of Ot11'et R~ OeAnqetos 1• TOillf N\Jm~ofeote ~ 1 

6 DoledGn of Ho4e IS El«<laUon GIOUI>d Water Not menur.O 
fii3 Vertal CJ lndoned 16 Date Hole Slatted Completed 

7 Ttoid<neu of Burden NIA 
81111200S 8/1212005 

17 Elevalion Too of Hole. 12 111tl 
8 Thtc:t<neH ol cap roc~~ NIA 

18 Total Core Recovery for hole N/A 
9 Oepln of holfl 42 5 ft 19 Inspector N Holst 

0 ~~ ~ ~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS 
CORE REMARKS 

(It) (It) 
C) REC ~~~ oo 
~ % ~~ iil 

li\:~: GraVt>lly SAND e!ld PEAT ren, dry, flll, 121 9 
0 

.::~ loose. weU graded fine to coar ... With 

~:>.· angular lim~tone, gra~l •nd ..ame I ..o.:-: peat groomg to Sandy GRAVEL >o· 
~:~8 ... 101 

~:·· A·> 
~=~: 2 

··=~ t:·. 
~:··. 
:~::: 81 
~=~· 
~::~ 
~:···· J 
~·.· 

f~: . =~ Grades wet 
61 ~::·.· 

S6 65 ~::: 
p,.. UMESTONE Lln to llgl>t ~isn g<ey .. 5 I ~ne to aw-se grained tosslltferous 

vuggy, nard and 51Rihl)to son """'~ 
a!ld porous 

56 1 
(RQD 
19%) 

2 I 10 0 
. -------------------.• ~ Last rwo feet of coro119 '' •oft • 

~- ~ 

0 I 120 

.. ~ 
~&· -.· . •• 0.1 

r-:~.1 Gravelly SAND ll~te I><DW!14h Q'rltY 

~~;::, 
medium oen~oe rr>Qil;l, wei Qi11>1•d, I 

\;.~·= 
medium lo coa•sllpr~•ntta il"qur~· 5 

I 
·:~i: 

C<IIC.IIC 

~ ~,. ;ir.ll· 18 - - -..--- ... _ ... 
I &· 

GRAVEL pa~ l><own••n U'"V miiCitom I 

r • ' 
~~n<>& ~rl grlldi!CI !•Ill' l)'JOIIlOO wet 

__ ... engur;n talc!U< 
-+-"-+ 

-
SPT, Automato 6 
toamme• •. fiJI calollc =q-ma•en•l ~~- lee'll ln 
pat\ $lie• lragmen~ 

3 2 -SPT 3 
-r-

1 -
5013" -

SPT . 
=r 
~ 

6 

SFT 50!4 ' 

-
HO conng Spun 4 • 
c:aslng ra 1 " 

- r-8 

-
-i-

-

--r 
=t 

10 

'" 
:l t 

--:-1 'SI>I '"'~ en "9 1D 
1?11 

--=1 
~ 

f_ I>P'T Haru t<n'I"'.L 
II 

,. 

HQI.£ J,:iJ.Y"v;_<l 
~A,A;r~-
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I 
I 

I 

Hole No CP05 EA.ARS-CB-02.92 -
DRILLING LOG (Cont Sheet) I E!&v•llon Tap of Ho111 121 

PI'OJ&d EM RtleiVOir A· I jlnSiallaton 

0 UJffi z CORE ELEV OEPTli UJ CLASSIACATlON OF MATER1,.LS ltm 
C) REC ~:,; tnt '"' ~ "4 ~~~ 

-
· ~· 
•••• 
·~· 

••• ·~· 
-.~ 
·~· .. ' 
.:.~ -611 190 -$9 

~- -G".ave~~y SA"No p;~GbiOWniSIIgmy 
r.::~ very deMe -~grade<!. Nne to coar&e 

~::·.· gra•ned. angul<ar, c:alcrt.-;, w~l'loravel as 7 

~8: aboll$ and • trece 51~ 

~=~&; ... 
~:·.· . .o:-:-
~:~: 

!;:~ 
~:::-: 
:~-:-

~:~ :::.:. -119 240 11.9 
s;.y SANil Pi~ green'i"g;e;- loo6e 
wei, weK gradecl fine to !Yifldoum 
gralm!d angular calcJI~e, trace nne a 
angular graYel tsl'leU II'Vmeflal 

-169 :><Ill -te or. 
·.·.··1 -SAND-,)ali' t)roW,;;'.!ii g. .. --;- iOOio Will 

:-:·:~ we.1 graded fme 10 C411 ... grtt~ 

·Si~~ ang111at, calcJ1•c: traer very 1 "' quaru 9 
"-lNl ana ••" 

I r::;: 
.·.·.· 

I 
r=== 
.. ,,.· 

. I ~ t --
I PI'!OJFC'' 
Eo\AR~A• 

--" -
SMol2d 
-lSrto." 

;;; 
REMARKS I S;-, 

19° 
CD 

7 
-----i 

13 510 14ft ---1 -. 6 

---1 
---1-
-

-I- 18 

-

7 -
SPT 50/S" 

-I-· 20 

-
-I-

-
-I-

-
-I-

-

• -
SPT 4 

- -
3 ---26 

-
--
-
-:- 28 

-
0 

: ~ SPT 
~ 
---t 

30 

______.._ 

t 
'1: 
~ 

={ 
t 
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Hole No CPOS-EAARS CB 0292 -
DRILLING LOG (Cent Sheet) [Elevation Top of Hole 12.1 ~ao• 

3 SO..o 

ProjeCt EAA Reservou A· t 11!\StaUauon 

0 
~m ~~~ ~ CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS a.:; REMARKS 

(ft) (ft) 
C) REC :;=> oo 
~ % ... 

~z m 
- -2J ,3_ 

-
-21 9 34.0 ... ·21 9 

-Sii!Ys"AN"D-iaie greeniSi\grey loose, 5 
wet, well graded, fine to coarse grained. -

... angular, calcitio 10 SPT 3 ... --.. 4 

' -
- 1-3 6 

-
I!. -I-

' -
--. 38 

-
-26.9 39,0 ' -26.9 

••• G'Rii:VE.C P'aie b'r0Wi11s'h jjiey 'Ve7y 5011" 
dense wet. well graded, fone graoned, -

··~ 
angular calCitic 11 SPT - i-. ••• 40 . ~ -

·28.9 41 .0 ., ·28.9 
-SAND-:-Piie QreenlShgreY, veiY dense. 32 

wet unoform, fine graoned, suorounded -
quartzose wotll some fine to coarse. 12 SPT. Caloosaltatctoee 23 

:::::: angular calcllJc und, trace fine gravel Formation -I-
-:30.4 42 5 28 

42 

-
End of Bonng at42.5' 

NOTeS -
, Sob .,. flelo ~~~~ dau:.IM!Id 
.,~wMI,.ASTM 

Dosl-024811-83 

4 '40tlf\el'l"'"*wiln30"~p..,., 1-

on20'1f1M""""'/IWIO 
>TOO.) 

1-46 

1-

- 48 

I ~ 
T -- -- --- t ~F11\l r~., . ~---· 

PRQJB:1 liiOlE NUIVI8ER 
EAA R~rvo•r A 1 CPQ5 EAAR~29! 
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- . -Hole No CPOS EAARS CS-029::1 
DRILLING LOG I OtviSoon lnstanauoo S"''ICM l Qf ·-1 Projec:l EAA R~eJVolr A-1 10 SIZe and tyoe of blt l" bit. Rotary Method 

2. Location NT776«.3. ET723519-NAD 1983 11 Datum lor Eleva\lon Shown NAVD 1988 

3 Onlllng Ageney Nodarse & Assocrarea. Inc 12 Manufac:ture~s Desrgnatron for Onll CME-55 

4 Hole No CPOs-EAARS-CEI-0293 13 Total Number of Overburden Samples Taken N/A 

5 Name of Dnller Robert DeAngelis 14 Total Number of Core Bo~es I 

6 Direction of Hole I 5 Elevatlon Grou11d Wa1er. Not measured 
c;a Vertical CJ Inclined 16. Dale Hole Started Completed 

7 Thickness of Burden N/A 
8110/2005 811112005 

17 Elevation Top_ of Hole: 11.7/ftl 
8. Thickness of cap rOCk· NJA 1a Total Core Recovery ior hole. NJA 
9 Depth of hole· 42 II 19. lnspec:tor C Brown 

0 Ulffi 

~ ~~ z CORE 

li~ ELEV. DEF"TH Ul CLASSIFICATION OF MATERIALS REMARKS 
(It) (II) 

C) REC oo 
Ul % ~~ .... 
...J Ill 

Sll T otgan~cs blacl<, finn, mo•st 11 .7 2 
0 

-
1 SPT 3 

-I-
3 

-
9.7 

SILT organJcs. blacl<. fifiTI. moist wltl> 5 2 
lmertedded limestone gr.rvel -

2 SPT 2 --
3 

-
77 

72 ·~ 
2 

4 

t Refusal· SAND' gravelly, $illy ve<y -
J SPT 8 

dense fine to ooarse subangula• wet - 1-
62 ~ s t·: .. 13 

-
5.7 

6 

LIMESTONE light grey, hard, sandy -
fine subangular 60 I HO coring, Set casing _ -tROD to 6ft 

LIMESTONE; grey to light brown. hard, 
35%) -

sanoy, fine, subangular lr.lc:tured - -, 
fossiiHerous. silicious seams 32 

8 

LIMESTONE grey 10 light brown 
- -

moderalely hard to soft. sandy, flne to 92 2 HQconng -(ROO 
medium subangular to subrounded, 55%) - 1-poo!ly cemented fossitiferou~. porous 10 

-
- 1-

-
2i - 1-

~ LIMEs·roNE hght a"'Y. ~altl. sa••Ov -
fine sllbangular - -

~ ~18 

12 

r 

~ 
--,-

~ 
1{, 3 J!O:::o11niJ =f_ ROO 

-; -j-- r '2lli. 
"""''"'""' -U!'i'."'"''"" - PP(JJF.C;T I HOt F ~lU~4!:'EP I EA.-\R~~LJ. CPOS..E.b.ARS-C!!-0?._~ 
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Hole No CPQS.EAARS-CB-0293 
DRILLING LOG (Cont Sheet) I Elevatton Top or Hole I, 7 

ProJed EM Reservo1< A-1 llnstatlatlo~ 

ELEV 
(II) 

DEPTH 
tit) 

CLASSIFICATION OF MATERIALS 

rone to medium , subangular lo ~ LIMESTONE· light grey , liard. sandy, 

-4.8 16.5 subrounded. vert<cal seam 165ft to 17 
~~~~~Hh~,ft ~ 

... . 

REMARKS 

-5.8 

SPT 

1 ~"1 oo _. 
CD 

-
-r-16 

-

-I-

I 

~-18 

-
2 --

-
-1-20 

-
-1-

-
--22 

-
-,-

-

Same as above, loose woth fine btad< 
l'leavy mineralS 

~--~--~-1~2~3~--------------------~24 
4 

Same as above 

5 

6 

I PROJECT 
[!AARes~ I 

-
SPT 3 --

" -
---26 

-
-1-

-
-1-28 

-

5 
-

SPT 5 
--;-c-30 
-
-.-
-
-1-32 

-
-I-

- !HOLE NUMBER 
CPO&-EAARS.~tl::Q2~ 
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Hole No. CP05·EMRS-CB-0~93 
DRILLING LOG (Cont Sheet) 1 Elevaoon Top oi Hole 1 1 1 $.-~ lt'! ,_ .. 
Protect EM Resetvolr A-t j1nstaiJat10n 

0 ~ffi I~ .. z CORE ElEV DEP'TH UJ CLASSIFICATION OF MATERIALS o..m REMARKS (!) REC ~~ oo (IQ (f\) w % <~ a: _, .,z 

SAND clayey, gtey, medium dense. -
fine to medtum, subrounded, calcareous ·22 3 

and fine quartz sand s -
... 7 SPT, Set casing to 36 ~ 1-

SAND· grey to dark gtey, medium It ,8 
dense, ftne. cemented, subrounded, -
(fine gra1n heavy minerals) - -3 6 

-
-25.3 37.0 ... -25.3 

LIMESTONE grey to tan, modera~ly 
hatd, sandy, fine to medium, -
subangular, fossiliferous, cemented 92 " HQ coring; - 1-3 shell (ROD UC~1053psl 

47%) -
8 

-I-

-
LIMESTONE grey to dark grey, soft. --40 

highly lossilifetous. high seeondary -
porosity, moklic ·293 
LIMESTONE. grey, hard, fine grain 
vuggy tnfille<l wrth eemenleo sand -

-30.3 42 0 quartz. fine gta>n I 00% dnll RuiC loss at 
41" 

End of Boring at 42' 1-

NOTeS 
1 $Crib.,.. (tfild VIWIII)' chst;;f..eo 

1-•n~•-4hmeAS1M 
~D>-<13 44 

l 1-«*hlm~~Y:rcro;ttJMO 
on2rts.olltt~l,ll8"l0 
42"00) 1-

- 46 

-

-48 

i-

1-

I 
.. 

I 
r-

+ _f I ---- ---- -- -e'fFOJ::.\-1!10E _ __ _.... ___ 
IPFIQifC• ~lENIIMREA ~ 

EAA Reservosr ;. 1 ~-CB-~~ 
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Hole No CP05-EMR$-CB 0294 -- ~-

~NG LOG I OIVI$10n' llnstallillton .....,,., 
I -

JS.ht!etl; 

1 Protect EM Rnento" A-1 I 0 So:e and IYPt> of btl 3" b4t. Rotilry Metllod 

I 

---1 lOt;;~ liOn N716017 5 E773486 a· NA0 I 9!3 11 Oatum tor Eleva lOll Shown NAVO t!IM 

3 O.tU111a Aoanc:v Noelarse & Assooale$ lr>c 12 Manufacturers Oeslanatron for DltM Otednth 0.50 

.. Holt No CPOS-EMRS..CS-0294 13 Total NumberofOWJI>u•dert S•mP""S Twn NIA 

5 Name ot Ont~er Rslpn Smdh 14 Total Number of Core Boxes 1 

6 O.redlon Of Hole 15 Eleva!Jon Ground Wab1r Not measured 
f!iia Vel\leel Cl 111(;11"0<1 16 Date Hole Started Completed 

7 Thltl<ness or Bu•den NIA 
8/1Q/200S 811012005 

17 Elevahon Top of Hole• 11 21ft\ 
8 Thlekneu or cap rock N/A 18 Total Core Re1:10very lor hole NIA 
9 OePih ot hole ~o II HI Inspector A.M. Noronha 

0 '!lffi l~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS CORE 

ll~ REMARKS 
(I\) (II) § REC oo 

% ~~ ..J 
CD 

~ .. PEAT black, ml!(lrum &!nse. poor1y 11 2 

"' 
0 

~~ graded fine gn1111 dry mostly or;anle -
~::: 1 SPT 6 

-~ 
~~ ~ 97 20 

'!:i.' Same as aboVe • Ofle lomfttone diiP 12 

··~ 
teCOIIered eltcepl dense - '-· 

!.!! ,~ 2 SPT 18 -
2 

··~ 82 22 

~,, Too pan Peat Botlorn pan or •ample 3 

iS 3.8 ., \,;, gravelly coarse sand, subanguler, poorfy -
P.;~; , oraded. drv liahl orev ~ 3 SPT 2 

Bottom pan or sample ~ravetly eoarae - 1-

~:~ sond, subangular. poorly g11ded dry, 81 1 

~::; lt<.Jht grev 
, 

~:0. Few pte~ of ltmetlonl! ntGOverN - 1-
~ . ~6 4 SPT. spoon bckJnctr>g 3 

-
62 ~ 

6 

-
54 1 HQ C:OIIfl\) - ~· (RQD 

8%) -
- r-
-

LIMESTONE pale whhll, hard nne - r-
gar ned. qUite porous lhell PltHenl -

- r- 10 

-
02 110 ~ 0':' 

:::::: SANO greenrsh vr.y wery Cense I 33 t 
:·:·:· moderately grao~ "!WI 10 ooa~ -:::::: gr.11ned suoan;u'-t CAIQ.IIC$.11~ ... Cit 5 

I 
SPT i\rOund 6" d ~ 

:::::: plalty 11fT\Mtor.o 1!4tol!• IWCO\Il!rl'lCI hall! layer ot sow: 
cemente<l sand ·13 cernentl!(l ~ang 

:::::: SAND pa.~ WIH!o "''""'"" <101r1U 
, F 

:·~·:· poorly g1ad<>d hn~ gr••nl>d Will •m~ll =q ::::;: chtps al llmMrorn~ reroveten 6 !fTT 

,;.:·: I ·.· ... ·. I -t .J/j. •. 

t:::::: ~ - !'.."..!.! - -t-- 1--- .:._.t;: 

12 

-t101 E Nl tM8-'.f! 
ClfQ~AARS-Ca~ 
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DRILLING LOG (ConlSheet) I ElevatiOn Top of Hole II 2 

PrQ~eet EM Resen~orr A·1 llnstallabon 

0 
z 

ELEV. DE.PTH Ill 
(ft) (II) Ul 

-' 

-7.3 18.6 ••• 

12 3 23.S 

CLASSIFICATION OF MATERIALS 

~~MN~~~i~re~~~~~ 
poony graded, fine lo coarse grained, 

sul>angular c:aloltlc sand, wei 

-SAND-light greV, mediUm dense 
moderalely grsded, fine to coarse 
grained, subangular cale~Uc sand, 
subrounded quartz, wei 

SAND greeniSh grey, medium dense. 
moderately graded. ftne lo medrum 
grained, angular calctltc sand. wet 

CORE ~~ 
REC :::<:::0 

% 1;:$ ~ 

7 

8 

9 

Hole No CPOS.EAARS·CB-0294 

-7.3 

·11 .3 

·12 3 

-173 

REMARKS 

SPT, Tap portion or 
sample was Quite 
gravelly 

Caloosal>atchee 
Formation 

SPT 

SPT 

I 
iii 
~"' oo ..... 
m 

-
-~,6 

-
-f-. 

-
- f--18 

11 
-f.-

50 
-

18 
-1-20 

-
-f-

-
-r--22 

- 1-

-
- 1-2~ 

7 -
7 - 1-

-
- 1-26 

-

- f-

-
- -28 

10 
- -

16 
-

14 
- ,_30 

-
- f-

-
- r--,2 
-

- f--L -~J ---- ----t PROJECT _trOlE NUMBER --i 
~A Rea .. rvotr A· I __ CPO!'>-!=.AARS-CB-0294__1 
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Hole _Q_£F>_Q5-CAARS-CB-0294 
DRILLING LOG (Coni Sheet) I EtevotJon Tou of Hole. 11 ? She!IC3ot ,......, 

-

Pr~!J<lf E.AA Rn•rV(>Ir A-1 - _eoslallilholl 

-0 ~ffi ~~~ ELEV DEPTH m Ct.ASSIFICAnON OF MATERIALS CORE n.m REMARKS 
lfiJ !ftl 

C) REC :::E:::E oo 
w % ~~ ...J _. (Q 

-22.2 

SAND log til grey meG lUll\ deniO •L.L;J 
13 

moderately graded line 1o ooarw -f-. 
grallled, $\JI)angular ca1C>bc N!IO 10 SPT to 

-rounded quartz wei 8 
-I-

-

--. 
-
-,-

jlljll 

-
-f-. 

-27 3 
SAND hgN grey 1o loghl brown. Y81Y -43 
dense moderat~ly grlldeo. subangular - -
caiCIIlc sand, rourlded quaru, - It SPT -40 -

-288 400 49 

I End of Bonng 81 40' r-

40 

,~0~ 

' .......... 1 .-,...,CMUI~ 
n~WihW.A$111 

-OZ-01 
r-42 

• • .... ,_,.,.. ~ :.w'"Grgp ...a 
Gn1t/~1t·,lwrlC . orO&:>J -

~ 

~ r-
I 

f-46 

- · 

..... 

I 1-

I l r- so 

I I 
I I -
... l t-"" r f 

~- -~ .. ... tt•-- PROJECT ----rH<.llE t1 "'-"3~~ 
EAA. Res..NO!f J. l C:PI"-..EAA..!§:C:S-il~ 
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- - " Hole No CPOS EAARS.CB 029c 
ORIUING LOG T Dlv1soon ln~tallallon ~ .. 01 

• Prqect E)A Reo:.Mvon A· 1 10 Soz~ and type of bit 3" bll, Rotary Met"'hod 

'2 I.Dc:aloon N77c36.11 En4663 4- NAO t983 I I Oalun• for Elevauon 'Silown NAVO 19M 

3 OtilliM Aaet~a: NoclaOM d. Atisoc:>at«.. Inc 12 ~anulac:wer"S DesoaoallOn for Onll CMC-5$ 

4 Ho~ No. CP05-EAARS-C8-0295 13 T01a1 Number ot Ollertlurden Samples Ta~en NIA 
--

5 Name or Dnlle• Robert OeAngelb 14 i ot•l Numt>er or Cole Bo~ 1 

6 Ooreclion of Hole 16 E10vat1on Ground Water Not measured 
liS:! Vertical CJ ln~mec:t 16 Date Hole Staned Completed 

7 Th11:lmess of Burden NIA 
81912005 81912005 

8 Thldmess of QP mel< NIA 
17 Elevauon TOP of Hole. 112 (I\) 
18 Total Core Recowry lOt hole NIA 

9. Oeptl1 of hole 30 5 ft 19 lmpedor: c B«!Wn 
0 wffi ~ill ELEV DEPTH ffi CLJ\SSIFICATION Of MATERIALS CORE cr~ REMARKS 

!II) l"l § REC 
~~~ 

oo 
% ..J 

Ul 
lf7 

~· Silt, Of9lllloe$ blatt film moist 112 3 
0 

'· t.!: -
t!t ,, f SPT, Aulomatlc 3 

- -
~0 

hammer 3 -
~·' 92 
~0 Silt, Otganlcs bladt, 50ft mo1st with I 
t! \\ •nte~ 1111'18$\0M gravel -
~. ~ 2 SPT 2 

z!.!t ·' 
-,...-

2 t 
1.~ -
~~ -1-. 
~~ 67 

·~ ~ 1 . 
r..~ ---

!tl' 55 3 sPT 10 t -Refusat-SANO qraveny s11t1 -.ory 
52 60 ·>>: -nse ~ne to CAlallf.!. subanoular !: 5()13" 

I 
UMESTOI'IE loghl grey, hard fino lo -· crystalline., slightly lliiCJOUs. vertical 
seams 81 7 s n 80 I HO coring Sel ~lng --(ROD loS I\ 

~0%) -
32 

27 85 -

I 
LIMEsToNE· gtey M.it saiidv r,;,; to-
coarse, subangulolr to subroundec:t. Appro>~ 25% Or•ll fluid - I-
lossrllferou&, gr.c:tu soner, and ooorly 

loss at8 ft 

cemenlec:t with dfl>lh -
-t 

·~ 
-~ 

II 

IU 

t 
- 6Q =f 2 HO rono9 

tROD 
:!;I%) I -

-I-
~ D5 -" 
l 

No ~·~I) T.ltncl or grn"' ·~r.se --, 

· ~·· ~~ 
~ 

3,! 14 o; _J -~ LME.STONE 'lJ'll wev n;ocm,,., 
;-. ... t - - ~- - pR'OJECt ~ 

~~~~a'l-=--t-t.>: -· ---·-..· Mf!:"'oe .... .A.• • ~~ce_(l111!1 
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Hole No CP05-EAARS-CB..0295 
DR I LUNG LOG (Cont Sheetj I Elevation Top oHiole 11 2 
Proted EAA Reservoir A-1 I lnstalfauon 

0 ~ffi ~~~ z CORE ElEV DEPTH w CL.ASSIFlCATJON OF MATERIALS o..m REMARKS 
(Ill (I\) 

(.!) REC :::.;:E oo 
~ ·~ ;,;~ 15 

~3 15 5 cr hard, sandy, fine 10 coarse, subangutar, 
fossiliferous (s.tnQie VUQ at 15 It ----,..- -

.4.8 
SAND. gravelly, clayey. light grey. very 2 

16 

loose, calcareous, wet. fine to coarse, -
sub rounded, fos!'>iliferous With mode rat& 4 SPT 1 

shell fragments (marl) 
-f-

1 
-

- -,8 
-

-7 8 
SAND, Clayey, grey, gravelly, very 27 
dense, calcareous, wet. fioe to coarse, -
subrounded, losstlllerous, with 5 SPT 58 

moderate shelllregmenl$ (martl -
1.1 

,-20 

-
- f-

-
- f-22 

-

-
-12.8 

Same as above loose 3 
24 

-
6 SPT 3 - -

4 -
- '26 

-
- f-

:::::: -
- f-28 

-
SAND. clayey, gravelly, grey to hght -17 a 
brown, medrum dense calcareous wet • 
ffne lo coarse subrounded. shghW -
f<JSSllllerous ~ce to minor fine ouartt 7 SPT 6 ... - -30 sand 12 -19 3 30.5 

-
End of Bonng at 30 ~ 

fnt£.~ -32 
\ ;o... "'"' J II.U.II, t1 .. .,. 
"" WG)f.JWO ...Wf' .,. AS ht 
~ :t..'g\S!KV! t 2!M-':J...' 

1 : 4:-- PU,~-., ""I~ )0"'~ ·!lf"2 t-
~~C. !e~ ·~Jt· L 

I '"""'"""" ! HOLE NUMBER -~l;: .. ,,...,R,,. tll6 ._._.,--.,_.,......,.. 
!.PROJECT 
~ Re!l!IVOUA·I I CP05-EAARS-CB-Ol9!\ 
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Hole No CPOS EAARS CB 0295 ----,--- . . 
DRILLING LOG (Cent Sheet) I Elevation Top or Hole 11 2 SlwtlJal 

3 so-~. 

_l>ro)e<;t EAA ReseNOir A-I ltnslallalllm 

~ COREl~~ ~~~ El£V OEPni w ClASSIFICATION OF MATERIALS REMARt<S 
(ft) lfl) 

(!) REC ~ :::< oo 
w .,. ~~~ ~ 
~ m 

-

• TODJ -

r- · 36 

r 

r· 38 

-

-40 

,_. 

r 42 

f-

-

-
,_ 

46 

r 

r 

I 

I -

I ' I 

I 
I 

-

I 
I 

!>0 

I 
~ --·=-- =·~_._ --- + -- -~ ~!PROJECT 
~ -ruor.t N\JMREP, ~~'n......_ ... _.., 

~ ~..,rvo·•~/1.. I PO!'> EAARS-CB-02S!: 
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Hole No CPOS EAARS.CB 0296 
DRILLING LOG I DIVisiOn nstallaUon Shf,t,l'd 

2sn..ts 

I. Prf!JIICI EM Raservoor A-1 10 Size and type of o~ 3" bit Rotary Method 

2 LOCGfl<!n Nn30t5 7. E775589 6-NAD !983 II Datum for Elevar"'n Shown NA\10l9SA 

3 O.rlllno AQetiCY Nodatse & Associate$. Inc 12 Manuraaurer's Oesoanat~®lor Onll Olednch 0-50 

4 Hole No CPOS-EAAR5-C8-a296 13 Total Numbe< ol Overburden Sa<nPIM Ta>&n NIA 

5 Name or~ TramWiflrams 1A Total Numaet o!Cono 8o"<es I 

6 Ootltc:1JOn ot HOle 15 Ewvaboo Ground Water No! measured 
.ISil Vettol c:::J lncl•ned 16 Date Hole starled Completed 

7 ThlCknets ol Burden. N/A ·- 712812005 712812005 

8 Thickness ol eep rod<. N/A 
11 Etevatlon Too ol Hole 11 31ft! 
18 Tolal Core Recovery fOf hole NIA 

9 Depth ol hole 30 ft 19 Inspector A.~ Noronha 
0 ~11 l ~"' ELEV DEPTH ffi ClASSIFICATION OF MATERIALS CORE <l.ID REMARKS 

(II) (~) ~ 
REC ::;::; oo 

% ~~ ...J 
CD 

w\ PEAT black, med•um dense poorly 113 3 
0 

''J!!: graded. fine gr.a.n11<1 d~ rnosdy organiC: -
t!t '\ I SPT 4. 

- i-
::.:.: 98 7 

~ ~· Same as above. bUI...,I .. ~ 
,,~ -I-
~ ,~ 2 SPT 4 -

2 

,,~ 8.3 8 

~,. Same <Js aboVe 9 
'• t!J -
~ ~· 

3 SPl ~ 1-

!Jl!.!l 68 13 

a!.!:~ Same as above 4 

•• 't!.!:l -r .. SP'T !6 
~~ -

.'~ ~ 5.3 7 

~~ 
Same as above 1nd bmeSICI'Ie CliP$ I 12 

45 68 
recoveteO -

,, ,1 ~~ 

SPT cas'na 010 5 ft 
S0/4' 

UMESTONE wlllte lultCI. r~~~e grallled 5 43 

6 

qutte porous, shelly -
42 1 HO coring eo~e 7 to 

-r (ROD IU 
8%) -

8 

-;-

-
13 

~ -
Cni"9 • lo 10 II -t-

.02 115 [,a:;. ~ 

10 

I ·:·:·: SAND loqht lli'E't Otoll<C mcd"J~toty 
..(); f-

:::::! gllKred font! lo eoa~t' Q1'111N>d 

..... •. sooangul11• "'"' 2 1-
::~::: e SPT C/UII"O'~~"'"'tv f:i .·.• .. ~ . ,.,.L 

~ 
•.•.·. 
:;:::: · .. ·.·. I :::::: 
:·:·:· 

~ ~~~: 
' ,_:;-,.;:, - 1--

•~t·----
i <>RO.IECO ' I ilol< Nut.~9F.R" -- i 

14 
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DRILUNGLOG 

0 z 
ELEV DEPTH ~ 
(ft) (ft) ~ 

·122 

-1&7 

j 

( Cont Sheet) I e~ev.oou Top or tiooe 11 3 

I tns1allal100 

CLASSIFIC"TION OF MATERIALS 

SAND green•sll grey medium dense. 
POOily gradeo. ~114 10 medtum gra1118Q, 
subangula1, we1 

End of Bormg al 30' 

-------+-- .......-- +-... 
l!!•,:r.~t8lt> ---~~ 

7 

8 

0 

ilio!e No CPOS.EAARS..CB-02$ 

REMARKS l ~ln oo 
iii 

-
- -,6 
-
-I-

-
- 1-18 

-1.2 

20 --
SPT 1011 part ol 1<1 -sample was sib and s bollorn par1 WIS - ,-20 gravelly 

-
- 1-

-
- f-22 

-
- -

-122 
3 

- -2~ 
SPl 6 

-
10 - -

-
- 1-26 

-
- -
-
- -28 

-17 2 

12 r-
~ 

SPT 1l -
22 

:30 
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Hole No CPOS EAARS.CS.029i 

I DRIUING LOG JD<•_,., pnstaliallon -·· !-
1 PI'O!eCl EAA Rt"$&NOII A-1 10 SIZe "11(1 type 01 ort T 011. Rouuy Methocl 

2. LocatioO N 71 1853 3, ET76111 3 · NAO I 943 II OalLm to.:flel(.a_UJ)n Shown NA~ 1AA8 

3 Drilhoo AQe~c:v Noelll~W & Ass«aa\e$. tnc 12 Manufacturer• Oosi<lnatlon for Droll CMI:-55 

4 Hole No CPO>EAARS-CB-C297 13 Total Number of Overburden Samples Tallen NJ/4 

5 Name of Otlller Roben DeAngelis 14 Total Numbet or Core Boxes 1 

6 Dtrec:Uon ot Hole 15 Eleva11011 Ground W;t~er Not measured 
~ Venleal Cl lndlnod 16 Date Hole Stam!d Completed 

7 Thfd(ness or Burden NIA 
~ 81912005 

17 Elevalron Too of Hole I 0 3 Cftl 
8 Thfd(ness of cap rod~ NIA 18 TotaiCofeReooverylorhole. NIA 
9 Oepch ot hole 30.S ft 19 Inspector C. Brown 

0 ~ffi ~~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS CORE Q.ID REMARKS REC ~~~ oo 
(II) (It) 

~ 
""' 

~~ a! 

f''' 
SAND' gra•elly. ~•ll'f , I'IJ!rt grey medium 103 

~ dense, fine co medtum subangutar co 

:~:~:~ 
Wb roundeo. fn041 l SPT, AutomatiC ~ ,... 

Hamme( 
2. 

~:::::: 
-

8.3 

7.8 25 :::::: 2 -

0 

2 

Organic. dark brown. smy , fibrous. - 2 
. ·~ :!..!t sandy soft wet 2 SPl - 1-
~·I 

1 -
6-3 •o ~.. .!!: 63 

~ Relus81- UMESTONE, gravel grey 
58 50 

liard SUNIIQUfll - ':1 
- . 

liMESTONE gtey Nlnl r.no to ~PT. Sal CIIM1!1 to • - -c:rystlllllne fass•lil~roua 
80 1 ~IOcoctng -(ROO 

,0% - -LIMESTOIIIE. groy to light grey very 6 

!lard, fine IO Cl'fS8htne S<IICIOUS, -
fossdiferous - ~ 

-LIMESTONE. gray, 110111. Hildy. ftne to 
medium subangular lo subroundea. - r-8 
fossiltft!ro<Js QllldtS 100fler -

- r-
- 08 

LIMESTONE fivnl b!'OWfl. sol\ sandy 
- t-

IXIOcl) cementrtel ~ 10 coarse 86 ? HOwntro ___ ... 
(ROO ... 

lossilcferous \,_.:10 IOS'*I 31"1 i-
LIMESTONE llg~t 11181 naro fir,. 

---
____t 

&Ubaf\gul~r ll'!)hfy rQattl.f,.rous 

__E_ 

g _J 
·27 130 .,z; F 

I f.JI 
No FeCO\ier, aai!Cv 3 

_.:z I I 1 .·.-.· 
I ....... 

'-4l ,., ·····;-. _______ - - -- -I :;:;:;l S'\NO IQJI '.1'17 tutr Sl~Mfiy g<avelty 

r-:.: - --- - - ... --

10 

t __J__ 
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DRILLING LOG (Com Sheet) I E~n•0011 • Of' ot HOle 10.3 

PrOjeCt EAA R,_,o., A· I I Jr.sta!laiiOn 

-- c 
~i ELEV DEPTH ffi ClASSIFICATION OF MATERIALS 

CORE 

(fl) (II) ~ 
REC 

~~ 'Y. 

~r~ 
meoUJm dense wei fine 10 caarse. 
subangutar. foss.ltlerous • fine a.hen 
fragmem.s 

lll!ll 

4 

: ~: ~: ~ 
:·:·:· :::::: SAND dayey s•lty light gnty mea1um 

: ~: ~: ~ csense wellineto ~- subtotmded 
calcareous fosatlde•ou• (marl) -slightly !> 

~: ~: ~: graveNy 

:::::: 
·:::::: 

-~~\ 
.. :-:-:· 
:::::: .· .. ·.· 
:::::: 
:::::: 
:::::: 
: ~: ~: ~ SAND. clayey qr-velly, llghl brown. 

medhJm dense, calaueous, wei. Rne to 

:·:.:· coarse subl'ounded. slightly 6 

~}~ loss-fderous !raCe llne auartz sand 

: ~= ~ :~ 
mm 

iit 
:::::: 
:·:·:· SAND Silly shgltlly Clayey. IJ"!J to lognt 
·:-:·: !),...... med'IJIII den~ r .... to med""" 

:::::: sullroilnded qu•rr: t••na 1 mmor fine 
heavy m~~~~trals (79 II ta 29 S It - 7 

~i} UMESTONE Ql4v~tienlBt 
-20.2 305 

End or Bonng G1 .lG ~ 

Hole No CPOS.EAARS.CB-029; 
~of 

REMARKS 

SPT 

-87 

SPl 

·137 

SPT 

·1&7 

SPT 29to29511 
Umestonl! gtavet 
tense 

• •b ............ :x. e.q.~ 
~S"' ! 

I 

~ ~~ oo 
ii'l 

7 -- • - -,6 
-
- -
-
- r---,8 
-
. 

-
7 - ~20 
9 -

- r-
-
- r---22 
-~ 

--
-

s 24 

-
27 

-r-
14 

-
- -211 

-

--
-

- r---28 
-

* -
20 - '--30 
4 

--
rewrnt 1 H0.-,-1 "'E--,N"'l"'JM"'B"'E'~R::-----1 

l CPO~EAAR~·'!B·W 
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Hole No CPOS EAARS CB-0297 - -
DRILLING LOG (Cont. Sheet) [ Eleva lion Top of Hole 10.3 f'~ ... 
PrOJect EAA Reservoor A· I I lnstall311on 

0 

~~ I ~"1 z CORE ELEV DEPTH 111 CLASSIFICATION OF MATERIALS REMARKS 
(It) (ft} 

(!) REC I ~:i QO w % .~ ...I .... CD -
r 34 

..-roo- r 

-. 36 

-

- . 38 

,.-

f- . 40 

f-

f- . 42 

-

- 44 

-

.... 
46 

f-

r 48 

f-

I f- 1>0 

~ 
f-

2tQf~""·~ftt rav.. --..o..tt:-·~ ..... ~· 'PROJECT I HOLE NUMBER 
EAARt~S:!!rvotr A.· I CP05-EAARS-C S-029 i 
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ELEV 
(ft) 

CLASSIFICATION OF MATERIALS 

ciAJI( blOWn to 
blaCk, lOOSe, mO<St hne lt'l ccaru 
subangui&J 

SAND, gravelly ttllY grey, loose, wet, 
line to coame. subongular 

-SANb-ir"aveiiv -olsv ;;;:; aense wer 
~tie tO COilfM, &Vb8119VIIr 10 "flOUI,Jr 

LIMESTONE. grey to llgnl brown 
moderately haro. u!ICiy nne grain 

rosslltferous , aube"'Jtl''" "'~" 
tnterbeddo!d sand tenu (9 !>to10 a ftl 

Same as af~n .,.,,.a.., trums ~ 1.1 !I to 
,~ 0 l'i\ 

REMARKS 
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DRILLING LOG (Cont. Sheet}-~ Elevation Top of Hole 116 

PrOJeCt EM Reservoir A-1 ! Installation 

0 

ELEV DEPTH ffi ClASSIFICATION OF MATERIALS CORE 
(.!) REC (ft) (ft) w % ..J 

No recovery 

·5 .4 170 . .. 
-SAND-;-greY, Ciayey,si[iY;$iiQhtJy 

gravelly, medium dense. we~ fine to 
ooatse, subrounded calcareous (marl) 

!illll 
:::::: 

1:::::: ..... ·.· 
~<<·: 

f'·'•' SAND. gravelly silty. grey to brown 

: ~: ~: ~: medrum dense. wet, ftne to coarse 
subaogular ..r.•.· .. · 

;:::::: 
t-:-:-: 

...., •· •. r:-: ... 
. ~ .... r.·.·.· r··· 
r· }jj Sam!! a~ above 

:::::: 
-18.9 30 5 

Eod ol 8oflng at 30 5 

I f-----1---+ -r-

~~ 
:!;:i: 
<:::> 
lll Z 

5 

6 

7 

Hole No CPOS..EAARS-CB-0298 
r:::!~ 

-5.4 

-124 

17< 

REMARKS 

Vert1ca1 seams 14.5 
to 15ft 

SPT 

SPT 

SPT 

,,,...,. 
; ~"illr, ~yt:iJIA,..;::tualvJ 
!'\ Joo:U~N•n.» " l "J 1,_ ~t;TM 
t'dl 1"'1.10'l 0 .!J181!~ 

''"'~ .... ·- w m20~''.!.1ff 
.Mt~·~ 

,~ .. oo 
-' co 

-
- 1-16 

-

4 -
13 - ,_ ,8 
13 -

-f.-

-
- f-20 

-

- f.-

-
- f-22 

-
- f.-

-

4 
24 

-
5 - 1-
17 -

- 1-26 

-
- 1-

-
- 1-28 

-
25 

-
11 

- f-30 
19 

f.-
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DRILLING LOG !Cont Sheet) 1 Etevahon Top oC H~ " & s-:sd 
l!i>loou 

Pro;en EM ReseiVOI< A-1 (lnstaft•IIOtl 

c ~A~:t I~ z CORE ELEV DEPTH w CLASSlFlCATlON OF MATERIALS it~ REMARKS ~~i (II) (Ill 
C) REC 

~~~ w % _. 
-

f-

>TCC.j f-

f-36 

-

- 38 

,_ 

'-40 

1: -r 

t 42 

~ 

~ 

- 46 

-

1-

l ~ 
f 

I ~ I 

L_: L l l 
... --- --
~ ="- -- --rFROJ\"f,;l 

EAA Rt>H,.,OII A-I 
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.. ' .• ~ - i-

-. ' 
-477 5a5 

.• ~ 
JtT 7 -r 

l.:j,\ 
SAND pa.;: tXoW.iish ~e"i m.td;'Um 16 
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