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December 31, 2014

Ms. Judith A Wehner

Land Quality Section

Division of Energy, Mineral, and land Resources
Department of Environment and Natural Resources
1612 Mail Service Center

Raleigh NC 27699-1612

Re: Colon Mine Site
Mining Permit No. 53-05

Dear Ms. Wehner,

On behalf of Green Meadow, LLC and Charah, Inc., HDR provides the following response to
NCDENR's comments regarding the Mine Permit Transfer/Modification request for Colon Mine Site,
Mining Permit No. 53-05.

Six complete sets of revised or supplement material for the permit application have been provided
with this response to comments. Please insert the revised or supplemental material into the
applicable sections of the permit application binder previously provided to you. Please discard any
pages that are being replaced. A detailed summary of the specific revised and supplemental
materials is included for your reference. In addition, one CD containing pdf files of the revised and
supplemental material is provided for your use.

As a reminder, the application includes a Correspondence section which is intended to be used to
track communication received from DENR or provided to DENR on behalf of the applicant while the
application is under review. To that end, HDR has included copies of the Division of Energy,
Mineral, and Land Resources (DEMLR) December 19, 2014 review letter as well as this response
letter in that section of the application. Future correspondence will be handled similarly.

Comments from DEMLR are listed below as provided in your letter of December 19, 2014. HDR’s
responses follow in jtalics.

DEMLR Review Comments

1. Please request in writing that the existing permit be transferred and clearly state the new
operator’'s name (Green Meadows LLC). In the letter please also indicate that you will accept
any and all responsibilities and liabilities with respect to the Mining Act of 1971.

The requested letter from Green Meadow LLC is included with this response.

2. Please provide time frames for the final reclamation of the Structural fill areas.
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704.338.6700




A table indicating anticipated timeframes for reclamation added fo the Calculations section of
the application submittal. A copy is provided with this response.

Please find enclosed the Division of Water Resources’ Water Quality Operations comments
regarding this site. Please contact Danny Smith at (919) 781-4200 to address these concerns
and advise this office of any changes to your modification proposal.

HDR’s itemized response is provided below in the section entitled “Division of Water Resources
Review Comments”.

Please find enclosed comments from the NC Wildlife Resources Commission regarding this
site. Please address the concerns outlined in the memorandum.

HDR’s itemized response is provided below in the section entitled “North Carolina Wildlife
Resources Commission Review Comments”.

In order to process the partial release request, please ensure that the debris from around the
maintenance Storage Building has been properly disposed of.

Written confirmation of the debris cleanup with attached site photographs was provided from
Mr. Warren Paschal of General Shale to Ms. Judy Wehner on December 22, 2014. A copy is
provided with this response.

Please find enclosed comments from our Raleigh Regional Office regarding the erosion and
sediment control measures/plans. Please revise the erosion and sediment control plan to
include these changes.

HDR’s itemized response is provided below in the section entitled “Erosion and Sediment
Control Review Comments”.

The reclamation bond calculation exceeds the reclamation bond cap of $500,000.00. Therefore,
the reclamation bond for this site and the Brickhaven Mine #2 Tract A would be $500,000.00

and will be required prior to approval of this request.

The reclamation bond in the amount of $500,000 is included with this response.

Division of Water Resources Review Comments
Comments provided by Danny Smith dated December 11, 2014

A review of an aerial, USGS map and a review of the site map that was included in the
application packet depicted blue lines and crenulations that indicate stream(s) are present
within and adjacent to the subject project.
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Comment noted.

2. 404/401. It is recommended that the owner contact both the USACE and DWRs for a joint
wetland and stream determination and to discuss permitting. Proposed impacts in application
depict the following: 2,040 linear feet of stream, 0.62 ac of wetlands. If this is accurate, this will
trigger an Individual permit from USACE and individual 401 Water Quality Certification from
DWR.

Comment noted. The owner’s representative, ClearWater Environmental Consultants is in the
process of permitting for mitigation of the impacted wetlands and streams that have been
identified on the subject plans. No disturbance of these areas will occur without the issuance of
the necessary permit(s).

3. Water Supply Watershed. The project is in the Cape Fear River Basin (UT to Roberts Creek a
Water Supply IV waters). If “new development” occurs on this tract and a sediment and erosion
control plan is required per the Sediment Act, the project may trigger local government approval
per WS IV Supply Watershed Rules. [If this occurs, | recommend that you contact Julie
Ventaloro (water supply watershed coordinator — DEMLR), review §130A-309.205 and 15A
NCAC 02B .0216.]

Comment noted. At this time no specific “new development” is proposed. The project
represents a modification to the proposed reclamation plan for the existing mine and the
sediment and erosion control plan for the proposed mine modification remains part of the
overall mine permit.

4. The proposed land use/activity will need to comply with the appropriate stormwater permit
(NCG010000, NCG020000m, or NCG120000.)

NCGO020000 (Certificate of Coverage NCG020854) has been transferred to Green Meadow,
LLC and is in place and in effect based upon the mining operations. A copy of Certificate of
Coverage NCG020854 is provided for your records.

5. Wetland and stream monitoring plan: It is recommends that mine site (owner) develop a
wetland and stream monitoring plan such that they can demonstrate that the change of
hydraulic gradient that results from the mining activity does not remove the hydrology from
adjacent wetlands and streams. [This is to ensure: 1) the streams and wetlands do not get
disturbed prior to permitting and 2) it is to ensure that adjacent mining, reclamation efforts,
beneficial use preparation, or landfill efforts do not remove the hydrology prior to permitting.]

Comment noted. The mining operations and subsequent reclamation plans have been phased
in a manner to mitigate any impacts to the existing streams and wetlands that have been noted
in the subject plans for impact. The Individual 401/404 Permits are in process and are
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anticipated to be in place by late August 2015 at which time, the identified stream and wetland
impacts could occur. An operational requirement is being placed on the mining plan (structural
fill plan) that requires these permits be issued and in effect prior to any disturbance fo the
wellands and streams, or the areas that contribute runoff that support the streams and
wetlands, and therefore is planned in the overall mine operation.

Any ash/mine pit discharges (beneficial fill or not) will need to be covered by an appropriate
NDPES wastewater discharge permit if it discharges ash/comingled ash and stormwater. (The
site is not permitted to discharge coal combustion products — coal ash and/or leachate
collection system is not authorized to discharge to water or violate 2L groundwater standards.)

Comment noted. Neither ash nor leachate discharge is planned for this project. As indicated in
Section C.3. of the Mine Permit Application, contact water from the coal combustion product
structural fill will be collected and conveyed to a local wastewater treatment facility. See also,
response to ltem 7 below.

Wastewater Pump and Haul System — Leachate will need to be addressed through 15A NCAC
02T .0203 (2). Please see attached industrial pump and haul application.

At this time the applicant, Green Meadow, LLC, is working to secure necessary permit(s) for
conveyance of contact water (i.e., leachate) to a local wastewater freatment facility via gravity
or force main sewer system. Alternatively, a pump and haul permit may be utilized in the event
the direct connection to a sewer system is not feasible or is not timely. In either event, a proper
leachate discharge permit will be obtained prior to placement of ash.

North Carolina Wildlife Resources Commission Review Comments
Comments provided by David R. Cox, dated December 16, 2014

1.

Maintain a minimum 100-foot and 50-foot undisturbed native, forested buffer along perennial
streams and intermittent streams respectively. Maintaining undisturbed, forested buffers along
these areas will reduce impacts to aquatic and terrestrial wildlife resources, water quality, and
aquatic habitat both within and downstream of the site. We request that sediment and erosion
control structure be located outside of these buffers.

Comment noted. For areas impacted by the proposed facility design, permits will be obtained
prior to disturbance. All other areas will adhere to buffer requirements in GS 130-309.216. No
sediment and erosion control structures will be located within these buffers. See also response
fo Division of Water Resources Review Comments 2 and 5.

2. Calgon Cat-Floc DL has been used previously. Cationic polyelectrolytes are toxic to fish;
therefore, measures should be used to prevent spills or direct discharge of Calgon Cat-Floc DL
into any natural watercourses.
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Comment noted. The flocculent noted is part of the approved permitted operation of the existing
mine. Green Meadow, LLC will strive to implement measures to prevent spills or direct
discharge of the material and will seek to minimize its use or identify alternative flocculants if
feasible.

3. Water quality monitoring should be performed in Roberts Creek, downstream of the site. In
addition to monitoring for the constituents in Appendix | {i.e., Appendix | to 40 C.P.R. Part 258),
aluminum, boron and mercury should be added since these are not included in Appendix | and
have the potential to adversely impact aquatic and terrestrial wildlife resources (RT| 2000). If
constituents are found in downstream surface waters, then the applicant should notify NCDENR
and measures to identify the source and contain the constituents should be implemented
immediately.

Comment noted. A water quality monitoring plan is included in the Hydrogeologic Report
section of the Structural Fill Permit Application submitted to the Division of Waste Management
for review. The plan currently includes proposed surface water monitoring locations at a
tributary to Roberts Creek. Green Meadow, LLC will monitor onsite water quality as required by
current regulations governing the operation of the mine and modified mine reclamation method
and as required under the Coal Ash Management Act of 2014.

4. We support post-closure care for at least 30 years. Downstream water quality monitoring for
constituents (i.e., Appendix | and aluminum, boron, and mercury) should continue during post-
closure; however, at a minimum, monitoring of downstream water quality should be performed if
constituents (i.e., Appendix | and aluminum, boron and mercury) are found during groundwater
monitoring.

Comment noted, refer also to the response above. The post-closure care plan included in the
Structural Fill Permit Application includes water quality monitoring.

5. Use dust control measures to minimize aerial deposition of coal combustion products into
surface waters and terrestrial landscapes. If chemical dust suppressants are used, the product
should be non-toxic to plants and animals, and should be applied to minimize environmental
impact.

Comment noted. Dust control measures are discussed in the Operations Plan included in the
Structural Fill Permit Application submitted to the Division of Waste Management, and will be
provided throughout the project duration as required by the Coal Ash Management Act of 2014.

6. Consider using seed mixtures that are beneficial to wildlife (e.g., native warm season grasses)
in the final reclamation plan. Additionally, for relatively shallow sediment basin reclamation, we
recommend these areas be reclaimed as wetlands where practicable. We refer the applicant to
Jason Allen, District Wildlife Biologist at (336) 524-9801 for additional information and ideas on
reclamation for wildlife.
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Comment noted. Mr. Allen will be consulted at the appropriate time.

Erosion and Sediment Control Review Comments
Comments provided by Raleigh Regional Office.

1.

While the conceptual sediment basin designs appear acceptable, the construction details for
the basins need updating. The reference to perforations in the riser structure must be removed,
and ballast stone shown around the riser should be eliminated in that it will prevent proper
operation of the flexible riser connection associated with the proposed skimmer. The detail
dimensional table should include the anticipated dewatering time for the proposed basin, and in
light of the fine-grained soils being dealt with during this project, it is recommended that you
consider increasing the time closer to 5 days. In addition, the skimmer arm guides proposed
should be eliminated and replaced with an access rope for retrieval and maintenance of the
device. Emergency spillway locations should be clearly identified on the drawings. Finally, the
baffle details should eliminate the spillway throats and should specify appropriate coir materials
for effective operation.

The sediment basin details on Drawing 01C-12 have been updated to removed the reference to
perforation and ballast stone.

The skimmer calculation has been revised to allow a dewatering time closer to five days. Table
1 on Drawing 01C-12 has been modified to indicate the skimmer dewatering time. In addition,
the skimmer detail on Drawing 01C-12 has been modified to remove the guide posts and
include a retrieval rope.

Drawing 01C-02, 01C-03, 01C-04, 01C-05, 01C-07, 01C-08 and 01C-10 have been revised to
indicate the locations of the emergency spillways.

The sediment baffle detail on Drawing 01C-13 has been edited to eliminate the spillway throats
and specify appropriate coir materials.

Revised drawings and calculations are included with this response.

A specific construction sequence and more detailed sediment control measures are required for
construction of basin #9 in the footprint of the existing settling pond. Dewatering into silt bags or
other appropriate measures must be addressed as well construction of the multiple riser/barrel
structures.

A construction sequence for SB #9 has been added to Drawing 01C-05. The revised drawing is
included with this response.

Silt fences should not be used on downhill grades where they will tend to divert and/or
concentrate runoff. In addition, where one row of silt fence will not be appropriate, neither will
two rows of silt fence. Please substitute appropriately designed diversion swales/berms
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directing runoff to basins or traps, as appropriate, and use silt fence below basin construction
areas and along roadway construction where the runoff will be relatively sheet flow. The
reinforced silt fence outlets should be specified wherever minor concentration of runoff will
occur along the silt fence alignment.

The use of silt fence is in part to provide a visual delineation of the limits of work. Diversion
swales/berms are indicated in a number of locations adjacent to silt fenced to direct runoff. To
further emphasize this, notes have been added to Drawing 02C-01 instructing the contractor to
install diversion swales/berms in areas where silt fence may divert and/or concentrate runoff,
and instructing the contractor to install rock outlets within silt fence wherever minor
concentration of runoff will occur along the silt fence alignment. Silt fence is generally indicated
below basin construction areas. Revised Drawing 02C-01 is provided with this response.

4. The protective linings for perimeter stormwater channels should be more specifically identified
on the drawings. Where riprap slop drain outlet protection is proposed into grassed channel
sections, the riprap should be extended to armor the entire transition cross section.

A note has been added to Drawings 01C-07, 01C-08, 01C-09, and 01C-10 indicating the
channel linings. Details 1 and 2 on Drawing 02C-04 have been edited to indicate the channel
lining type and show riprap extended across the channel at the toe drain outlet location. Slope
drains have been revised to tie directly into drop inlets.

Revised drawings are provided with this response.

5. The proposed covering for construction entrances should be extended to at least 100 feet in
length. The extent of all necessary access road for each phase should be identified in the
drawings.

The construction entrance detail on Drawing 01C-11 has been revised to indicate 100-ft in
length. Drawing 02G-02 indicates the location of the construction entrance. A revised drawing is
provided with this response.

6. Al NCDOT class 1or B riprap linings or aprons must be placed at least 18" thick over a suitable
geotextile fabric.

All references to NCDOT Class1 and Class B rip rap linings and aprons have been revised to
indicate 18” thickness.
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Please refer to the enclosed Summary of Revised and Supplemental Materials for a complete list of
documents provided with this response.

If you have any questions, comments, or require additional information, please contact me at 704.
338.6843.

Sincerely,
HDR Engineering, Inc. of the Carolinas

G

Michael D. Plummer, PE
Project Manager
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December 22, 2014

North Carolina Department of Environment
And Natural Resources

Division of Energy, Mineral, and Land Resources
Land Quality Section

512 North Salisbury Street

Raleigh, NC 27604

Attention: Judy Wehner, Asst. State Mining Specialist

RE: Colon Mine
Mining Permit No. 53-05
Lee County
Cape Fear River Basin

Dear Ms. Wehner:

In response to comments received concerning our application requesting the transfer and modification
of the aforementioned mining permit, we are clearly stating that Green Meadow, LLC is accepting the
transference of the facility mining permit and do hereby accept all the responsibilities associated with
the permit and the requirements of the Mining Act of 1971.

We are expecting to renew mining activities onsite in February 2015, with your approval and issuance of
the mining permit. We anticipate the mine to remain active for the next seven years with the
completion of reclamation activities associated with the development of the structural fill to be
completed in 2022.

Attached please find enclosed the reclamation bond in the amount of $500,000. The surety has been
issued to Green Meadow, LLC as directed and required per the mining permit application.

We appreciate your continued support of the mining project and should you have any questions, please
do not hesitate to contact us.

Sincerest regards,

Green, eadow, LLC

/2
Charles E. Price /‘/F’&’

Managing Partner

Green Meadow, LLC @ 12601 Plantside Drive e Louisville, Kentucky 40299






Colon Mine Debris Cleanup

From: Warren.Paschal@generalshale.com [mailto:Warren.Paschal@generalshale.com]
Sent: Monday, December 22, 2014 1:47 PM

To: Wehner, Judy (judy.wehner@ncdenr.gov)

Cc: Greg.Bowles@generalshale.com; Norman Divers

Subject: Colon Mine

Judy,

We have cleaned up all the materials around the old Sanford shop as we discussed except the Terex
dump truck and the sand silo. | have attached pictures for your review. Please feel free to contact me
should you need to schedule an inspection, have any questions or need additional information.

Thanks,
Warren Paschal
Manager of Environmental Compliance

General Shale | www.generalshale.com

300 Brick Plant Road

Moncure, NC 27559

Office: (919) 774-6533 (Ext. 221) Cell: (919) 353-1572 warren.paschal@generalshale.com




Colon Mine Debris Cleanup




Colon Mine Debris Cleanup




Colon Mine Debris Cleanup
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NCDENR

North Carolina Department of Environment and Natural Resources

Pat McCrory December 19, 2013 John E. Skvarla, Il
Governor Secretary
Certified Mail

Return Receipt Requested
7013 2630 0001 8990 0835

Mr. Charles Price

Green Meadow, LLC
12601 Plantside Drive
Louisville, Kentucky 40299

RE: Colon Mine
Mining Permit No. 5§3-05
Lee County
Cape Fear River Basin

Dear Mr. Price:

We have reviewed the transfer and modification application your company submitted for
the referenced mine site. In order for this office to complete its review of the referenced project
in accordance with GS 74-50, 51 and 52 of the Mining Act of 1971, please provide the
additional or revised information in accordance with the following comments:

1. Please request in writing that the existing permit be transferred and clearly state
the new operator's name (Green Meadows LLC). In the letter please also
indicate that you will accept any and all responsibilities and liabilities with respect

to the Mining Act of 1971.
2. Please provide time frames for the final reclamation of the Structural fill areas.
3. Please find enclosed the Division of Water Resources’ Water Quality Operations

comments regarding this site. Please contact Danny Smith at (919) 781-4200 to
address these concerns and advise this office of any changes to your
modification proposal.

4. Please find enclosed comments from the NC Wildlife Resources Commission
regarding this site. Please address the concerns outlined in the memorandum.

5. In order to process the partial release request, please ensure that the debris from
around the Maintenance Storage Building has been properly disposed of.

Division of Energy, Mineral, and Land Resources
Energy Section * Geological Survey Section « Land Quality Section
1612 Mail Service Center, Raleigh, North Carolina 27699-1612 + 919-707-9200 / FAX: 919-715-8801
512 North Salisbury Street, Raleigh, North Carolina 27604 « Internet: htip://portal.ncdenr.org/iweb/ir/
An Equal Opportunity \ Affirmative Action Employer — 50% Recycled \ 10% Post Consumer Paper



Certified Mail
Mr. Price
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6. Please find enclosed comments from our Raleigh Regional Office regarding the
erosion and sediment control measures/plans. Please revise the erosion and
sediment control plan to include these changes.

Please note, the Land Quality Section may request additional information, not included
in this letter, as the mining application review progresses.

The reclamation bond calculation exceeds the reclamation bond cap of $500,000.00.
Therefore, the reclamation bond for this site and the Brickhaven Mine #2 Tract A would be
$500,000.00 and will be required prior to approval of this request.

For your convenience, | have enclosed a bond form, an assignment of a savings
account form and irrevocable standby letter of credit form for your use in securing the required
bond. The name on the security must be the same as the name appearing on the application
for a mining permit, i.e., Green Meadow, LLC. In addition to one of these alternatives, you
may, upon request, substitute a cash deposit.

Please be advised that our review cannot be completed until all of the items listed
above have been fully addressed.

In order to complete the processing of your application, please forward two (2) copies of
the requested information and the bond to my attention at the following address:

Land Quality Section

Division of Land Resources

Department of Environment and Natural Resources
1612 Mail Service Center

Raleigh, NC 27699-1612

As required by 15A NCAC 5B.0013, you are hereby advised that you have 180 days
from the date of your receipt of this letter to submit all of the requested information. If you are
unable to meet this deadline and wish to request additional time, you must submit information,
in writing, to the Director clearly indicating why the deadline cannot be met and request that an
extension of time be granted. If an extension of time is not granted, a decision will be made to
grant or deny the mining permit based upon the information currently in the Department's files
at the end of the 180-day period.

Though the preceding statement cites the maximum time limit for your response, we
encourage you to provide the additional information requested by this letter as soon as
possible. Your prompt response will help us to expedite the processing your application.
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Please contact me at (919) 733-4574 if you have any questions.

Judith A. Wehner

Assistant State Mining Specialist
Land Quality Section

Sincerely,

Enclosures: DWR Comments

CC:

NCWRC Comments
Bond Forms

Mr. John Holley, PE

Mr. Michael Plummer, PE — HDR, via email.

Mr. Warren Paschal — General Shale Brick, via email
Ms. Elizabeth Werner — DWM, via email

Mr. Norman Divers, via email



Print this form to PDF Return PDF of this form to DEMLR CO by email. cc DEMLR RO, DWR SPU. Send a copy to the permittee.

MINING PERMIT APPLICATION REVIEW FORM

for the

DIVISION OF WATER RESOURCES
THIS SECTION TO BE FILLED OUT BY DEMLR:

Project Name: Colon Mine DEMLR Permit# 53-05 County: Lee Applicant’s Email:
joe.readling@hdrinc.com

PERMIT ACTION TYPE:

YES NO Date Commencing
( ¢
Have land disturbing activities B
started? Date? ¥ L >1972
Latitude: 35.5348 Longitude: -79.1598

Please return comments to (at DENMLR CO): Judy Wehner
Comments due by: 12/16/14

SECTION BELOW TO BE FILLED OUT BY DWR:

Is the RO concerned that the operation, as proposed, would violate standards of water quality? See comments

listed below
Comments: see comments listed below

Watershed/Stream Name & Classification:__Roberts Creek a Water Supply IV, Cape Fear River

DWR Compliance Status of Mine: __NCG020854
Does this mine (or previous owner) have DWR back fees to pay? __no If yes, amount:
Is this mine an active permit in BIMS?___yes

YES NO
401 Wetland Cert. required? [ (f [ ¢
401 Wetland Cert. existing? [ Permit # ¢
Does DWR RO have enough informationto | — ( ™
determine if a 401 certification is required? S et
Is an O & M Plan needed? YES NO
Are wetlands disturbed at this site? ¢ £
Does DWR RO suspect or know of nearby ¢ o
wetlands to the site? —_— —_—

el : : [ b
Is a wetland delineation required prior to Wi e it
DWR issuing the permit? - - _ e e
| (Onsite?

Rev Sentemher 2010




Print this form to PDF

Return PDF of this form to DEMLR CQO by email. cc DEMLR RO, DWR SPU.

Send a copy to the permittee.

[ (Offsite?

Stream Determination Needed?

Stream Determination Completed?

Does DWR RO need a statement that no
wetlands/streams are disturbed
for this project from applicant?

Buffer Determination Needed?

Buffer Determination Completed?

Recycle system permit existing?*

" (Permit #

New Recycle System permit required?*
Enough information to determine?

¢

Non-discharge permit existing?*

| (Permit #

[ (Unknown.
Will wastewaters discharge to HQW waters | — [ (7Q10 FRITHILIER
: =17 ** ( , must
with a 7Q10=07? Flow: ;
— | determine.

Does DWR require DENLR to hold the
permit (e.g. so DWR can review it further or
because DWR requires more information)?

:( Has Violation
' _CO&M Requirements

I CHQW/7Q10 Concerns

[ ( Pay back fees or renew
DWR permit

| ( Other.

Please describe the reason to
hold the permit:

RO contact: _

" ('Hold Until;

Mine must wait to dewater until an O&M plan is
approved?

I«

¢

joe.readling@hdrinc.com_Reviewed by:

DWR RO Surface Water: Danny Smith Regional Office: RRO Date: December 11, 2014

RO Aquifer Protection Section: Regional Office: Date:

Colon Mine : Permit 53-05:

- A review of an aerial, USGS map and a review of the site map that was included in in the application packet
depicted blue lines and crenulations that indicate stream(s) are present within and adjacent to the subject

project.

Rev Sentemhbear 2010




Print this form to PDF Retumn PDF of this form to DEMLR CO by email. cc DEMLR RO, DWR SPU. Send a copy to the permittee.

- 404/401. It is recommended that the owner contact both the USACE and DWRs for a joint wetland and stream
determination and to discuss permitting.

Proposed impacts in application depict the following:

2,040 linear feet of steam

0.62 ac of wetlands
If this is accurate, this will trigger an Individual permit from USACE and individual 401 Water Quality
Certification from DWR

- Water supply Watershed. The project is in the Cape Fear River Basin (UT to Roberts Creek a Water Supply IV
waters). If “new development” occurs on this tract and a sediment and erosion control plan is required per the
Sediment Act, the project may trigger local government approval per WS IV Supply Watershed Rules. [If this
occurs | recommend that you contact Julie Ventaloro (water supply watershed coordinator -DEMLR), review
§130A-309.205 and 15A NCAC 02B .0216. ]

- The proposed land use/activity will need to comply with the appropriate stormwater permit (NCG010000,
NCG020000, or NCG120000.)

- Wetland and stream monitoring plan: It recommended that mine site (owner) develop a wetland and stream
monitoring plan such that they can demonstrate that the change of hydraulic gradient that results from the
mining activity does not remove the hydrology from adjacent wetlands and streams. This is to ensure: 1) the
streams and wetlands do not get disturbed prior to permitting and 2) it is to ensure that adjacent mining,
reclamation efforts, beneficial use preparation, or landfill efforts do does in effect or remove the hydrology
prior to permitting.

- Any ash/mine pit discharges (beneficial fill or not) will need to be covered by an appropriate NPDES wastewater
discharge permit if it discharges ash/comingled ash and stormwater. (The site is not permitted to discharge
coal combustion products. - coal ash and/or leachate collection system is not authorized to discharge to waters
or violate 2L groundwater standards. )

- Wastewater Pump and Haul - Leachate pump and haul will need to be addressed through 15A NCAC 02T .0203
(2) Please see attached industrial pump and haul application.

Rev Santamher 2010



North Carolina Department of Environment and Natural Resources
Division of Water Quality
Raleigh Regional Office

(THIS FORM MAY BE PHOTOCOPIED FOR USE AS AN ORIGINAL)

PUMP AND HAUL OF INDUSTRIAL WASTEWATER

L GENERAL INFORMATION:

1.  Applicant (corporation, individual, other):

2.  Print owner or signing official name and title (the person who is legally

responsible for the facility and its compliance):

3. Mailing address:

Telephone no.:

4.  Project name (facility or establishment name):

5. Application date:

6. County where facility being pumped is located:

7.  Specify whether the applicant is: public or private.

IL INFORMATION ON WASTEWATER:

1.  Please provide a short description specifying the origin of the wastewater, such as
school, hospital, commercial, etc.:

2. Volume of wastewater to be pumped and hauled: gallons per day

3.  Explanation of how wastewater volume was determined:




III. TREATMENT FACILITY INFORMATION:

1.  Name of treatment facility receiving wastewater:

2. Treatment facility NPDES permit no.:

3.  Treatment facility contact person and telephone no.:

4.  County where treatment facility is located:

IV. OTHER INFORMATION:

1.  Brief project description:

2.  Explanation of why pump and haul is being requested:

3. Specify how long pump and haul will be needed:
4.  Describe how the wastewater will be transported (truck, rail car, etc.) and provide

the typical hauling volume of the vehicle providing the hauling:

5. Name of owner/company of transporting (hauler) vehicle:

6. Mailing address of hauler:

Telephone no. of hauler:




What type of tank or container will the wastewater be pumped from and what is the

volume of this container:

Is the tank or container already in place or will it be installed for these activities?

What type of high water alarm(s) does the container have?

audible and visual auto dialer

PLEASE ENSURE THAT THE FOLLOWING INFORMATION IS
PROVIDED AND THAT THE FOLLOWING ISSUES ARE ADDRESSED

Provide this completed and signed form.

It is the current policy of the Division of Water Quality that a permit is not required for
pump and haul of industrial wastewater; however, the regional office must approve
such pumping and hauling. The owner and engineer, by signing this application,
affirm that the conditions under which this pump and haul activity are to be
conducted are in full compliance with North Carolina Administrative Code
(NCAQ), Title 15A NCAC .02T .0200.

A fee is not currently required for approval to pump and haul industrial wastewater.

Two sets of detailed plans/specifications signed and-sealed by a North Carolina
Professional Engineer must be provided, showing the components associated with the
pump and haul activity (drains, piping, tanks, etc.), a general location map, a plan view of
the storage facility and its relationship to property lines, structures, etc. The tank detail
should indicate the high water alarm (either audible and visual or an auto dialer). Each
sheet of the plans and the first page of the specifications must be signed/sealed by the
Professional Engineer.

A letter must be provided from the owner/authority of the receiving wastewater
treatment facility stating that the pumped and hauled wastewater will be accepted
and specifying the volume of wastewater that will be accepted.

A letter or contract from the hauler stating his capability and willingness to perform
the pumping and hauling.

Please provide a cover letter explaining the circumstances associated with this pump
and haul request.



Name and address of engineering firm:

Telephone no.: Fax No.

North Carolina Professional Engineer Seal, Signature and Date:

~ Applicant's Certification:

I, , attest that this request for
(print owner name)

(print name of facility)
has been reviewed by me and is complete to the best of my knowledge. I understand that if all required parts
of this document are not completed and that if all required supporting information and attachments are not
included, this package will be returned as incomplete.

Signature: Date:

SEND THE COMPLETED PUMP AND HAUL APPLICATION WITH
ATTACHMENTS TO THE FOLLOWING MAIL ADDRESS

DWQ Surface Water Protection Supervisor
Department of Environment and Natural Resources
1628 Mail Service Center
Raleigh, N. C. 27699-1628
Telephone No.: 919-791-4200



€ North Carolina Wildlife Resources Commission

Gordon Myers, Executive Director

MEMORANDUM

TO: Brenda M. Harris, Mining Program Secretary
Land Quality Section

FROM: David R. Cox, Supervisor / OL) WA&’/ ﬁ
Habitat Conservation
DATE: December 16, 2014

SUBJECT: Mining Permit Modification and Transfer for General Shale Brick, Inc, and Green
Meadow LLC: Colon Mine — Permit Number 53-05, Lee County, North Carolina

Biologists with the North Carolina Wildlife Resources Commission have reviewed the subject permit
application. Our comments are provided in accordance with provisions of the Mining Act of 1971 (as
amended, 1982)(G.S. 74-76 through 74-68 15 NCAC 5).

General Shale Brick, Inc. is requesting a transfer of their permit to Green Meadow, LLC. Green Meadow,
LLC is requesting a modification of the permit to mine clay. The total permitted area is 351 acres, and
the modification involves acreage within the approved permitted boundary. The operation will not
discharge fresh or waste water. Flocculants and chemical dust suppressants may be used. According to
the existing permit, a 50-foot buffer will be maintained along streams and wetlands except where impacts
have been permitted. The site will be reclaimed as an encapsulated beneficial coal combustion product
structural fill designed in accordance with General Statute §130A-309.216 in the Coal Ash Management
Actof 2014.

Roberts Creek and unnamed tributaries to Roberts Creek in the Cape Fear River basin flow through the
site. The Natural Heritage Program Natural Area — Cape Fear River/McKay Island Floodplain —
located downstream of the site.

The Environmental Protection Agency (2010) found landfills that used composite liners effectively
reduced the risk of coal combustion products constituents being found in the environment. While
disposing of coal combustion product as structural fill is preferred to storing it in surface impoundments,
there is the potential for coal combustion product or its constituents to enter streams through aerial
deposition, stormwater/erosion runoff, or leaching/infiltration. Additionally, the liners have an estimated
safe life of 80 to 100 years if no mechanical stress is induced (Reddy 1999). If either of these occurs,
aquatic and terrestrial wildlife resources can be exposed to coal combustion product or its constituents
through direct contact with contaminated soil or surface water, or through ingestion of contaminated
plants, soil, or aquatic and terrestrial invertebrates. Should the permit be transferred and modified, we

Mailing Address: Division of Inland Fisheries = 1721 Mail Service Center « Raleigh, NC 27699-1721
Telephone: (919) 707-0220  Fax: (919) 707-0028
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December 16, 2014
Colon Mine Permit Transfer
Permit No. 53-05

offer the following recommendations to minimize the potential for these impacts to aquatic and terrestrial
wildlife resources:

1. Maintain a minimum 100-foot and 50-foot undisturbed native, forested buffer along perennial
streams and intermittent streams respectively. Maintaining undisturbed, forested buffers along
these areas will reduce impacts to aquatic and terrestrial wildlife resources, water quality, and
aquatic habitat both within and downstream of the site. We request that sediment and erosion
contro] structures be located outside of these buffers.

2. Calgon Cat-Floc DL has been used previously. Cationic polyelectrolytes are toxic to fish;
therefore, measures should be used to prevent spills or direct discharge of Calgon Cat-Floc DL
into any natural watercourses.

3. Water quality monitoring should be performed in Roberts Creek, downstream of the site. In
addition to monitoring for the constituents in Appendix I (i.e., Appendix I to 40 C.F.R. Part 258),
aluminum, boron and mercury should be added since these are not included in Appendix I and
have the potential to adversely impact aquatic and terrestrial wildlife resources (RTI 2000). If
constituents are found in downstream surface waters, then the applicant should notify NCDENR
and measures to identify the source and contain the constituents should be implemented

immediately.

4. We support post-closure care for at least 30 years. Downstream water quality monitoring for
constituents (i.e., Appendix I and aluminum, boron, and mercury) should continue during post-
closure; however, at a minimum, monitoring of downstream water quality should be performed if
constituents (i.e., Appendix I and aluminum, boron and mercury) are found during groundwater
monitoring.

5. Use dust control measures to minimize aerial deposition of coal combustion products into surface
waters and terrestrial landscapes. If chemical dust suppressants are used, the product should be
non-toxic to plants and animals, and should be applied to minimize environmental impact.

6. Consider using seed mixtures that are beneficial to wildlife (e.g., native warm season grasses) in
the final reclamation plan. Additionally, for relatively shallow sediment basin reclamation, we
recommend these areas be reclaimed as wetlands where practicable. We refer the applicant to
Jason Allen, District Wildlife Biologist at (336) 524-9801 for additional information and ideas on
reclamation for wildlife.

Thank you for the opportunity to review and comment on this project. IfI can be of further assistance,
please contact me at (910) 409-7350 or gabriela.garrison@ncwildlife.org.

Litefature cited
RTI. 2002. Constituent screening for coal combustion wastes. October 2002.

(https://www.rti.org/pubs/epa-hqg-rcra-2006-0796-04701.pdf)

Reddy, D.V. and B. Butul. 1999. A comprehensive literature review of liner failures and longevity. July 1999
(http://www.epa.gov/regionS/waste/clintonlandfill/PDFClintonl FChemical Waste USEPA Application
/cl_044.pdf)

U.S. Environmental Protection Agency. 2010. Human and Ecological Risk Assessment of Coal Combustion
Wastes. April 2010 (http://earthjustice.org/sites/default/files/library/reports/epa-coal-combustion-

waste-risk-assessment.pdf)

cc: Gregory A. Bowles, General Shale Brick, Inc.
Charles Price, Green Meadow, LLC
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(2)

(3)

(4)

(5)

(6)

RRO Comments — Transfer/Modification Application
Colon Mine (53-05)

While the conceptual sediment basin designs appear acceptable, the construction details for the
basins need updating. The reference to perforations in the riser structure must be removed,
and ballast stone shown around the riser should be eliminated in that it will prevent proper
operation of the flexible riser connection associated with the proposed skimmer. The detail
dimensional table should include the anticipated dewatering time for the proposed basins, and
in light of the fine-grained soils being dealt with during this project, it is recommended that you
consider increasing the time closer to 5 days. In addition, the skimmer arm guides proposed
should be eliminated and replaced with an access rope for retrieval and maintenance of the
device. Emergency spillway locations should be clearly identified on the drawings. Finally, the
baffle details should eliminate the spillway throats and should specify appropriate coir materials
for effective operation.

A specific construction sequence and more detailed sediment control measures are required for
construction of basin #9 in the footprint of the existing settling pond. Dewatering into silt bags
or other appropriate measures must be addressed as well construction of the multiple
riser/barrel structures.

Silt fences should not be used on downhill grades where they will tend to divert and/or
concentrate runoff. In addition, where one row of silt fence will not be appropriate, neither will
two rows of silt fence. Please substitute appropriately designed diversion swales/berms
directing runoff to basins or traps, as appropriate, and use silt fence below basin construction
areas and along roadway construction where the runoff will be relatively sheet flow. The
reinforced silt fence outlets should be specified wherever minor concentration of runoff will
occur along the silt fence alignment.

The protective linings for perimeter stormwater channels should be more specifically identified
on the drawings. Where riprap slope drain outlet protection is proposed into grassed channel
sections, the riprap should be extended to armor the entire transition crossection.

The proposed covering for construction entrances should be extended to at least 100 feet in
length. The extent of all necessary access roads for each phase should be identified in the
drawings.

All NCDOT class 1 or B riprap linings or aprons must be placed at least 18" thick over a suitable
geotextile fabric.
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| Job No. 453925-235691-018

HDR Computation
|Project: Charah Colon Mine |Computed By: TMY |Date: 10/27/2014
|Subject: Permit Application |Checked By: KP |Date: 10/29/2014
|Task: Slope Stability Analyses |Sheet: 1|0f: 3
Objective:

Evaluate the slope stability of the proposed coal ash structural fill. Evaluate both global stability of the foundation soils, the stability of the structural
fill ash slope, and the sliding block stability of the ash along the bottom liner system using PCSTABL 5M and the STEDwin editor (Ref. 3).

References:

1. Naval Facilities Engineering Command (1986). Design Manual 7.01 - Soil Mechanics.

2. Bowles, J.E. (1984). Physical and Geotechnical Properties of Soils. McGraw-Hill.

3. Van Aller, H.W. (1999 - 2013). STEDwin 2.88 (32 bit), The Smart Editor for PCSTABL 5M. Annapolis Engineering Software.
4. Naval Facitities Engineering Command (1982). Design Manual 7.02 - Foundations and Earth Structures.

5. Koerner, G.R. and D. Narejo (2005). Direct Shear Database of Geosynthetic-to-Geosynthetic and Geosynthetic-to-Soil Interfaces. GRI Report #30.
Steps:

1. Estimate subsurface conditions beneath the structural fill using soil boring logs provided by Buxton Environmental, Inc. (see Attachment A). Based
on the boring logs, the typical soil profile for the site consists of approximately 5' soil horizon consisting of medium silty and clayey soils underlain by
approximately 10' of stiff residuum. Hard partially weathered rock (PWR) underlies the residuum. For the purposes of global stability, it is assumed
that failure surfaces will not penetrate the PWR. The estimated intervals of the soil horizon, residuum, and PWR are shown in Attachment A.

2. Estimate the coal ash parameters for input into PCSTABL 5M using physical characterization testing information provided by Charah for samples
obtained at the Riverbend Steam Station. This testing information, performed by Geotrack Technologies, Inc., is provided in Attachment B. An
estimate of the compacted unit weight (y) of the ash was obtained based on the results of a standard Proctor test assuming the material would be
placed at maximum dry density and optimum moisture content. Total and effective stress strength properties of the coal ash were obtained from the
Triaxial Shear Test reports provided in Attachment B. The total stress parameters are applicable for undrained conditions when loading occurs over a
relatively short time which leads to the development of excess pore water pressures within the ash. The effective stress parameters are applicable for
drained conditions when loading occurs over a sufficient amount of time to allow excess pore water pressures to dissipate. Since typical hydraulic
conductivity values for fly ash generally range between 1x10-4 to 1x10-5 cm/sec, it is not clear whether undrained or drained conditions will develop
within the ash therefore both sets of parameters were analyzed. The assumed values for unit weight (y), friction angle (¢), and cohesion (c) for the ash
are provided below:

Compacted Ash (Total Stress): y = 83.8 pcf, @ =8°, c = 4,300 psf

Compacted Ash (Effective Stress): y = 83.8 pcf, ¢ =22°, ¢ = 2,600 psf

3. Estimate foundation soil parameters for input into PCSTABL 5M. Use Ref. 1 to correlate y based with soil type (see Attachment C). From
information provided in soil borings (Attachment A), which includes geotechnical laboratory classification data, use Attachments D and E to correlate
total and effective stress parameters for the soil horizon and residuum, respectively (see Ref. 2). Note that in Attachment D, c = 1/2 q, where q, is the
unconfined compressive strength of the soil. Since the PWR at the site is classified as "hard" with blowcounts generally in excess of 50/6in, it is
assumed that failure surfaces will not enter the PWR and therefore parameters were not assigned to this layer. Since the foundation soils are generally
fine grained at the site, it is not clear whether undrained or drained conditions will develop within the soils, therefore both sets of parameters were
analyzed. The assumed values for unit weight (y), friction angle (¢), and cohesion (c) for the foundation soils are provided below:

Soil Horizon (Total Stress): y = 120 pcf, ¢ =0° , c = 470 psf

Soil Horizon (Effective Stress): y =120 pcf, =31°,c=0

Residuum (Total Stress): y =130 pcf, ¢ =0° , c = 1,045 psf

Residuum (Effective Stress): y = 130 pcf, ¢ =32°, ¢ =0 psf

4. Estimate soil parameters for the compacted soil berm that will be constructed along the perimeter of the structural fill. Assume on site soils
consisting of predominantly clayey and silt soils will be used. Use Attachment F (Ref. 1) to obtain obtain estimated strength parameters and
Attachment C to estimate y as shown below:

Compacted Clayey Fill: y =125 pcf, ¢ =28°, c = 1,800 psf



| Job No. 453925-235691-018

HDR Computation
|Project: Charah Colon Mine |Computed By: TMY |Date: 10/27/2014
|Subject: Permit Application |Checked By: KP |Date: 10/29/2014
|Task: Slope Stability Analyses |Sheet: 2|0f: 3

5. Estimate soil parameters for the final cover soils. Since a variety of soils may be used for final cover and considering that a high degree of
compaction of the final cover probably can not be achieved without the risk of damaging the underlying geomembrane, conservatively assume the
following parameters:

Final Cover soils: y =120 pcf, @ =30°, ¢ =0 psf

6. Determine critical liner interface for sliding block analyses. A detail of the proposed liner system is provided below. Determine typical interface
strength parameters for each interface based on Attachment G (Ref. 5) for each interface as shown below. Use peak parameters which are appropriate
to use before failure initiates. Based on this information, the critical (i.e. lowest strength) interface is between the textured 60 mil HDPE geomembrane
and the saturated cohesive soil. Therefore, use these parameters for the critical interface.
o e o Geocomposite/Granular Soil Interface: ¢ =33°,¢c=0

- Critical > Geocomposite/Textured HDPE Interface: ¢ =26",c=0

A Textured HDPE/Saturated Reinforced GCL: ¢ =23°, ¢ =167 psf
& g Saturated Reinforced GCL/Saturated Cohesive Soil: ¢ =29°,c=0
*:J‘:"“_'-l.l-’

LINER SYSTEM £

e =

7. Determine most critical cross-section for stability analysis. Factors to consider include proposed ash height, liner slope, foundation conditions,
perimeter berm height, and water table location. Using this criteria, a critical stability section was selected along the northern side of the structural
fill. The location of this section is shown superimposed on the Basegrade Plan (Attachment H), the Proposed Final Closure Plan (Attachment 1), and a
groundwater contour map (Attachment J). This section (north slope) represents the greatest depth of waste that will be placed and therefore the
greatest amount of driving forces leading to potential failure. The section also represents an area where the perimeter berm will be constructed above
existing grade and therefore there will be less buttressing effect at the toe of the slope.

8. Determine the peak ground accelleration for the site for use in the seismic stability analyses. From Attachment K (Ref. 6), the estimated peak
ground acceleration for the site with a 2% probability of exceedance in 50 years (equivalent to 10% probability of exceedance in 250 years) is 0.09g.
This values was entered as a horizontal pseudo-static coefficient in the PCSTABL 5M seismic analyses.

9. Using the information developed in Steps 1 through 7, input the data into PCSTABL 5M using the STEDwin editor (Ref. 3). Evaluate the both the
global stability of the foundation soils beneath the structural fill as well as the stability of the ash slope and sliding block failure along the bottom liner
system.

Results/Conclusions

Plots showing the output results from the PCSTABL 5M analyses for the global, ash slope, and sliding block stability under both static and seismic
conditions are attached to this calculation. The minimum factors of safety are summarized in the table below. The most critical analysis was for the
sliding block failure along the bottom liner system under effective stress conditions with factors of safety of 4.33 and 3.03 for static and seismic
conditions, respectively. The generally accepted minimum static and seismic factors of safety for landfill stability are 1.5 and 1.0, respectively. Since
the calculated factors of safety exceed the minimum acceptable, the proposed structural fill is adequately stable.

Since the interface shear strength parameters for the liner system components can vary significantly based on soil and product properties, it is helpful
to determine the minimum ¢ value required for the interfaces to achieve an adequate factor of safety. The last two plots show the minimum ¢
required to achieve factors of safety of 1.5 and 1.0 for static and seismic analyses, respectively. The plots show that along the critical cross section,
very little friction is required along the bottom liner interfaces due to the buttressing effect of the perimeter berm. Due to variations of slope along the
structural fill liner system and temporary loading conditions during filling, however, it is recommended that a minimum bottom liner interface ¢ of 26
‘be required. This requirement should be confirmed by project specific interface shear strength testing.
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Analysis Static FS Seismic FS

Global/Static/Total Stress 4.72 3.21

Global/Static/Effective Stress 4.95 3.49

Ash Slope/Static/Total Stress 4.50 3.08

Ash Slope/Static/Effective Stress 5.20 3.69

Sliding Block/Static/Total Stress 5.02 3.55

Sliding Block/Static/Effective Stress 4.33 3.03 &Critical Analysis

Minimum ¢ Required for Static FS = 1.5 0°

Minimum ¢ Required for Seismic FS = 1.0 0°
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ATTALINMENT A

e

Buxton Environmental, Inc.

Congulting Services

1101 South Blvd., Suite 10(

Charlotte, North C arolina

Ph (704) 344-1450 Fax (704) 344-1451

buxtonenv@bellsouth.net

28203

Boring Log, PZ-1

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 7/15/14 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: L 7115/14 Drilling Method: 1 HSA; CME-45C
Sanford, North Carolina Drilling Company: Red Dog Drilling Top-ol-Casing Elev..  : 269.36'(Lawrence Survey)
Drillers Name: - Mark Seiler Ground Surface Elev.: : 266.78'(Lawrence Survey)
NC Drilter Certification: : 2789A Natural, Cut, Fill Grade: : Fill (road bed)
w Water Levels Sample Type
_ % %’ _W_ 1 Hour=18.17" bgs S8 = Split Spoon
28 = £ —~ | 7 24 Hours =8.89 bgs ST = Shelby Tube
o > ©® g | E
5 €[22 2| RC = Rock Core Well: PZ-1
é S g’ & “S BAG = Bag Sample TOC Elev.(:; 269.36
= 5 = over
= 3 —— — —5
§ u&j 2 § § Lithologic Description ’—
" | ot 2e678 6" Dia. .
0 | %qé ss | 14 | dry; very hard; red (2.5YR 4/6) with brown mottles; fine to carse /77 ;/ aoEi).'-.ag Hollow-Stem Auger
il sandy silty clay with brick gravel fragments; cohesive; medium
1 67 \plasticity; Fill Bag CL / /// ?
F, n 5_-_ 261.78 g ss | 1 | moist; very stiff; reddish brown (2.5 YR 4/3) with orange and // //
v : yellow mottles and black vertical stringers; quartz gravelly silty //
¢ 7 1 clay; high plasticity; cohesive; Fill L / / //
i /y/ ? Casing (2" Dia. Sch. 40 PVC)
. _'_ ss | 18 | moist; stiff, reddish yellow (5YR 6/6) with white and rust motties 1
“¢ | 10— 256.78 é and stringers; silly clay; medium plasticity; cohesive; Fill £y, y ? ;
N X
. 5 / /Grout
< v 1 — s¢/ar|_SS_| 10 | moist; very hard; yellowish red (5YR 4/6) with black stringers;
e ; horizontal fissle; very fine mica sandy silty clay with large quartz Bentonite Seal
Fivpl § \gravel; low plasticity; cohesive; Partially Weathered Rock /
20 -:_ 24678 507/4" SS,BAG| 8 | dry; very compact, red (2.5YR 4/6); clayey silty medium sand; no
: plasticity or cohesion; Partially Weathered Rock; (Lab Resuits:
i PZ-1 Bag (19-20'); USCS=5C, Gravel=12.1%; Sand=58.9%;
- Silt=22.7%; Clay=6.3%, Effective Porosity=26%; Atterberg Limits:
. PL=17, LL=29, PI=12) —{#2 Silica Sand Pack
5 5_-_ 24178 s¢/h» BS. BAG 10 | dry; very compact; weak red (2.5YR 4/6) with white mottles and HScreen (10' section
: specks; horizontal fissle; quartz gravelly clayeysilt; low plasticity; 1| of 2" Dia. Sch. 40 PVC)
y cohesive; Partially Weathered Rock; (Lab Résuils: PZ-1 Bag
E (24-25"); USCS=CL,; Sand=38.9%; Silt=47.1%; Clay=14.0%,
| Effective Porosity=15%; Atterberg Limits: PL=17, LL=30, PI=13)
30| 236,78 | 2% =" wet; weak red (10R 4/4); weathered mudstone with quariz and ~—{Total Depth (bgs.) = 20.55'
' \phyllite gravel; Partially Weathered Rock f
. Auger Refusal @ 30'
35— 231.78
40— 226.78
45—




FN
mir

Buxton Environmental, Inc.

Cousulung Services
1101 South Bivd.,

Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtoncnv@bellsouth.net

Suite 101

Boring Log, PZ-2s and 2

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 1711514 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 1 7118/14 Drilling Method: ' HSA; CME-45C
Sanford, North Carolina Drilling Company: . Red Dog Drilling Top-of-Casing Elev.: :276.93'/276.84'
Driflers Name: - Mark Seiler Ground Surface Elev.: : 274.31'
NC Driller Gertification: : 2789A Natural, Cut, Fill Grade: : Fill {road bed)
" Water Levels Sample Type
_ - g _W_ 1 Hour = dry/16.10" bgs SS = Spiit Spoon
§' bis £ g | o | Sz 24Hours = diy11.84 bgs ST = Shelby Tube Well1: PZ-2s
3 g |8 > € RC = Rock Core Well2: PZ-2
& c a s |2 BAG = Bag Sample TOC Elev,;
= g g § g Zany Cover
gl 3 |&8|la|g Lithologic Description o
0—r 274.31 —6" Dia. Hollow-
| E sS | 21 | dry; compact; reddish yellow (7.5YR 6/8); horizontal fissle; Boring " Stem Auger
clayey silt with gravel and brick fragments; no plasticity or Grout
i ¥ cohesion; Fill M 1§
- ot |
i Bentonite Seal
5—+ 269.31 184 ss | 20 | maist; very stiff; brown (10YR 5/3) with gray and white u ;
‘ 18 mottles; quartz gravelly fine sandy clayey silt with roots and H
] v organic odor, low plasticily, cohesive; Fill ., jy. B
I | ~{#2 Silica Sand Pack
46 264 31 g S8, |20,24 moist; stiff; brownish yellow (10YR 6/6) with light gray and H Sscgﬁ‘-“’;‘{ﬂ:‘{,g)“"°" of 2" Dia.
' light orange mottles; coarse quariz sandy clayey silt; low ) = g ’
7 v plasticity; cohesive; Flood Plain; (Lab Results: PZ-2 UD (9-11'); (e 5 | = | S
e USCS=CH; Gravel=2.1%,; Sand=15.3%; Silt= 40.2%; “|—H[==+{Casing (2" Dia. Sch. 40 PVC)
- Clay=42.4%; Specific Gravity=2.66" Hydraulic Conductivity= o I | = |
| 6.23 x 10-5 cm/sec; Total Porosity=40.7%; Effective o i -
=29/ - 3 . - =6 Pl=" / = | E
ol BT som | ss |12 h‘ orosity=2%; Atterberg Limits: PL=25, LL=50; P|=25) —[Total Depth (bgs.) = 14.85
= dry; very hard; yellowish red (5YR 4/6) with black manganese '
= horizontal planes between fissle layers; clayey silt; low ;
J lasticity; cohesive; Partially Weathered Rock Borttonite:Seal
;_ ] ss | 16 | moist; hard; red (2.5YR 5/6) with yellow stringers; silty clay; (* ;
20— 254.31 2% low plasticity; cohesive; Residuum (L ) A
i % 5
] | ~{#2 Silica Sand Pack
L | ss | 18 | moist; hard; reddish brown (2.5YR 5/4) with light green gray 4|2 | R : , i
25— 249.31 §§ and black stringers; horizontal fissle; fine sandy clayey silt; H SScrﬁen (10" Section of 2" Dia.
. 5S¢ low plasticily, cohesive; Residuum 1) s ch. 40 PVC)
= vy =
7 7 . : — : = E
I} 55,8AG 14 | wet; very hard; red (2.5YR 4/8); silly clay; low plasticity; -]
30— 244.31 5%?2 cohesive; Partially Weathered Rock; (Lab Results: PZ-2 Bag Total Depth (bgs.) = 30.10
) (29-30.5"), USCS=CL,; Sand=2.2%; Silt=70.7%, Clay=27.1%;
- ffective Porosity=4; Atterberg Limits= PL=22, LL=43, PI=21)
: Auger Refusal @ 30.5'
35— 239.31
40— 234.31




Bux;oq Environmental, Inc.
6& Causulting Services Boring Log, PZ'BS and 3

(101 South Blvd., Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451

buxtonenv@betlsouth.net (Page 1of 1)

Sanford Mine Reclamation Site Date Started: 1716114 Logged By: : Ross Kiingman, P.G.
1303 Brickyard Road Date Completed: 1 7/16/14 Drilling Method: 1 HSA; CME-45C
Sanford, North Carolina Drilling Company: : Red Dog Drifling Top-of-Casing Elev.:  :299.12'/299.29'
Driflers Name: : Mark Seiler Ground Surface Elev.: :296.20'
NC Driller Certification: : 2789A Natural, Cut, Fill Grade:: slight cut
5 Water Levels Sample Type
. -’-‘; g _W_ 1 Hour = dry/36.11'bgs S5 = Split Spoon
@ % & | o | 2| = 20Hous=dymosrbgs ST = Shelby Tube Well1: PZ-3s
2l £ |2| 5|E RC = Rock Core Well2: PZ-3
£ kS é 5] 5 BAG = Bag Sample J1QC Elev™ Eolen
£ ® a >
B 5 z 3 . . L
gl & 2 § 8 Lithologic Description ]
S " [ o+ 2082 : . o 6" Dia. Hollow-
I é §8,ST [16,24] moist; stiff; yellowish red (SYR 5/6) with light gray and orange { Eorir'tg OliSH=SIEmATIgoT
\ yellow mottled; fine to coarse sandy gravelly clayey silt; low 4
‘o i ‘)} I plasticity; cohesive; Soil Horizon; (Lab Results: PZ-3 UD (0-2'); L
= L USCS=CL; Sand=6.7%; Silt=52.8%; Clay=40.5%, Specific C L
Gravity=2.67; Hydraulic Conductivity=2.42 x 10-6 cm/sec; q
d Grout

P, 5_-_ 2912 Z ss | 14 ||Total Porosity=39.3%; Effectuve Porosity=2%; Atterberg

E NN\
£l AN\

1]1, imits: PL=27, LL=48, PI=21)
b ] \ ]
- moist; very sliff; red (2.5YR 4/6) with white and brown ) 4
- specks; clayey fine to coarse sandy and gravelly silt; no mp ’
v d lasticity; cohesive; Residuum
M4 % | ss |14 : /
102862 | ] dry; hard; reddish brown (2.5YR 5/4) with light orange and /) } Bentonite Seal
. )~ aroon mottles; clayey silt; no plasticity; cohesive; Residuum /
| —1 Casing (2" Dia. Sch. 40 PVC)
:»---"—_"-l-_,« ET LV‘
15— 2812 é‘% ss | 18 | moist; very hard; red (10R 5/6) with maroon mottles and :
: < | 50" vertical manganese fracture planes; clayey silt; no plasticity; N
Por | cohesive; Partially Weathered Rock / -#2 Silica Sand Pack

{EH=—{screen (10" Section of 2" Dia.
{H - |'scn.a0Pve)

- 1 762 | [T dry; very hard; reddish brown (2.5YR 5/4) with olive green
: and white specks; fine to medium sandy silt with rock
fragments; no plasticily; cohesive; Partially Weathered Rock

i :
| . —Total Depth (bgs.) = 23.45
7 50/8" | 5% g : - =
L dry; very compact; reddish brown (2.6YR 5/4) with white and :
25— 271.2 green specks; medium horizontal fissle; silly fine to coarse Bentonite Seal
y sand with gravel; no plasticity or cohesion; Partially
- {Weathered Rock

30—} 2662 |7 [FE5——"—{ dry; very hard; weak red (10R 5/3); highly horizontal fissle;

: \fine mica sandy silt; no plasticity; cohesive; Partially / Bsil
Weathered Rock “ =J#2 Silica Sand Pack

Screen (10" Section of 2" Dia.

o n

. | sch. 40 PVC)
35 _:_ 261.2 SR FS HAQ_E 1 moist; weak red (10R 4/3) with green, yetlow and black .
’ specks and mottles; slightly clayey silty fine to coarse sand
T with phyliite gravel; no plasticity or cohesion; Partially : i
. Weathered Rock; (Lab Results: PZ-3 Bag (34-34.5'), is————Total Depth (bgs.) = 37.05

USCS=SM; Gravel=12.8%; Sand=59.7%; Silt and Clay=27.5%,
ffective Porosity=30%)

40— 256.2 Auger Refual @ 38'




Bux;on Environlnental, Inc.
% Gonguluog Seryices Borlng Log’ PZ_4

1101 South Blvd., Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451

buxtonchv@bellsouth.net (Page 1of 1)

“q Cover

Lithologic Description

Sanford Mine Reclamation Site Dale Started: : 7/16/14 Logged By : Ross Klingman, P.G
1303 Brickyard Road Date Completed: 1711614 Drilling Method: : HSA; CME-45C
Sanford, North Carolina Drilling Company: : Red Dog Drilling Top-of-Casing Elev:  : 299.50'(Lawrence Survey)
Drillers Name: : Mark Seiler Ground Surface Elev.: : 296.82'(Lawrence Survey)
NC Driller Certification: . 2789A Natural, Cut, Fill Grade: : slight cut
" Water Levels Sample Type

Z £ W 1 Hour =dry §S = Split Spoon

. “'T"; 7 24 Hours = 33.22' bgs ST = Shelby Tube

g g RC = Rock Core Well: PZ-4

5 ] BAG = Bag Sample TOC Elev.: 299.50

2

B

w

Recovery (in.)

6" Dia. Hollow-Stem Auger
Boring

o |Depth (feet bgs.)

[ 296.82 moist; stiff; brownish yellow (10YR 6/8); fine to coarse sandy

clayey silt with gravel, low plasticily; cohesive; Soil Horizon  /V] H A

-
»

—. txnnd | Blow Co

p’!oisl: stiff; brownish yellow (10YR 6/8) with rust mottles; silty

lay; low plasticity, cohesive, Soil Horizon; (Lab Results: PZ-4 £l
%gg (4-5.5"), USCS=CH;, Sand=3.0%, Silt=50.9%; Clay=46.1%)" r
Effective Porosity=2%; Atterberg Limits: PL=27, LL=60, PI=33)

Casing (2" Dia. Sch. 40 PVC)

[l
-

o
[
E
&
w s
78 S 2o |Sampler Type
|
>

: Grout
10~} 286.82 8 ' 18 | moist; very stiff; red (2.5YR 4/8) with olive green, rust, light gray
) 12 and light purple mottled; gravelly clayey silt; no plasticity; cohesive;
1 i \Residuum Navt /
- L] E j 'lr-

3 5_'_ 28182 58| SS | 12 | dry; very hard; weak red (2.5YR 5/2) with light green specks;
: medium horizontal fissle; silt; no plasticity; cohesive; Partially /
Weathered Rock

75 1 276.82 s6%| SS | 12 | dry; very hard; weak red (2.5YR 5/2) with white stringers and
N : vertical black manganese fracture planes; silt; no plasticity;
= cohesive; Partially Weathered Rock /

Bentonite Seal

E _ NNNNNNNNNRNNNNNNNNNN
£ NNNRNNNNNNNNNNNNNNN

25— 271.82 5(‘%- 58, BAG 15 | moist; very hard; red (2.5YR 4/6); highly horizontal fissle;

' very slightly clayey silt; no plasticity; cohesive; Partially Weathered
. Rock; (Lab Resulls: PZ-4 Bag (24-24.5'), USCS=CL,
5 Sand=21.0%; Silt=61.6%, Clay=17.4%; Effeclive Porosity=11%;
tterberg Limits: PL=16, LL=31, PI=15)

I .| 88 |20 ist: : i i
| 266.82 58/42 moist; very hard; weak red (10R 4/2) with white, black and yellow 442 Sitica Sand Pack

30 specks and stringers; medium horizontal fissle; slightly clayey silt; 5
1 no plasticity; cohesive; Partially Weathered Rock = | S X .
= i-=—{Screen (10' section
- |i| | of 2" Dia. Sch. 40 PVC)
i b | = | B
] | 50/0" [—8S ) =
35| 261 82 \No Recovery —
I A Refusal @ 36.7" -
] uger Refusal @ Total Depth (bgs.) = 36.70

40— 256.82




Buxton Environmental, Inc.
Cousulting Serviges S
1101 South Blvd., Suite 101

Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-145|
buxtonenv@bellsouth.net

Boring Log, PZ-4D

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 7116/14 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 7/16/14 Drilling Method: : HSA; Geoprobe 8040DT
Sanford, North Carolina Drilling Company: Geaologic Exploration Top-of-Casing Elev.:  : 299.76'(Lawrence Survey)
Drillers Name: Johnny Burr Ground Surface Elev.: : 287 25'(Lawrence Survey)
NC Driller Certification: : 3098A Natural, Cut, Fill Grade: : slight cut
v Water Levels Sample Type
_ é £ _¥_ 1 Hour=dry $S = Split Spoon
ﬁ’ % E g |=| = = Hours = 35.00' bgs ST = Shelby Tube
| € [2] 2| RC = Rock Core Well: PZ-4D
= ® o 2
5. > 3 £ ; g . Cover
2 2 2l s d§: Lithologic Description f 1
0—-297.25 7 p—A10"Dia. H -
. Advance 10" diameter Hollow-Stem Augers from 0-35' / / boring';a CHOWSISMTGITT
5 See Boring Log PZ-4 for lithologic information from 0-36.5' / /
5—292.25 / , )
- / o Casing (2" Dia. Sch. 40 PVC)
10—} 287.25 / /]
I / ésmut
15— 282.25 ? /
20~} 277.25 ? ?
25— 272.25 ? ?
30—} 267.25 ? ?
35— 262.25 L £k 56 Dia. Mud Rotary Bore
g \Auger Refusal @ 35' A
] Advance 5 5/8" diameter mud-rotary drilling from 35-45',
4 (layered rock and soil from 35-42'; moderately competent rock Grout
40—} 257.25 from 42-45')
i 3 5/8" Dia. HQ Rock Core
i Bentonite Seal
45— 252,25 .
i Advance HQ rock core (3 5/8" outer diameter) from 45-55' | <-#2 Silica Sand Pack
by *1st Run from 45-50' (23.5" Recovery; RQD=39.2%; Rock Mass g Screen (5' secti
0124725 Quaility=Paor) T o D sotion PVC)
| = Total Depth (bgs.) = 52.00'
- Upper 8" core (blocky mudstone with healed 80 degree pth (bgs.)
551 242 25 fracture; grading downward to muddy coarse sandstone)
il Lower 14.5" core (muddy sandy conglomerate; consiting of
B horizontally oriented rounded phyllite discs and rounded quartz
60—} 237.25 gravel)
- *2nd Run (50-55") (45" Recovery; RQD=23.3%; Rock Mass
- Quality=Very Poor)
55‘:' 232.25 Broken conglomerate as above (4" total length); grading
- downward into blocky mudstone with horizontal fractures every
- 1.5 to 5" (37.5" total length); grading downward into muddy
70 ] coarse sandstone (3.5" length lotal)




1527411 33 | SS | 18

moist; very hard; red (2.5YR 4/6); medium horizontal fissle; clayey
silt; low plasticity, cohesive; Residuum ALl
'

Buxl_:on Environmental, Inec.
52 T%krlgltlﬁntﬁwé‘i?d. Suite 101 Bonng Log! PZ_5
Chartlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
hu‘xmncnv@belIsoutl:ﬁet (Page 1 of 1)
Sanford Mine Reclamation Site Date Started: 1TM7M4 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: (TNTM4 Drilling Method: : HSA; CME-45C
Sanford, North Carolina Drilling Company: * Red Dog Drilling Top-of-Casing Elev..  : 291.66'(Lawrence Survey)
Y,
Drillers Name: Mark Seiler Ground Surface Elev.: : 289.11'(Lawrence Survey)
NC Driller Certification: . 2789A Natural, Cut, Filt Grade: : slight cut
" Water Levels Sample Type
~ 7—&,‘\ g _W_ 1 Hour = 33.10' bgs SS = Split Spoon
B - “‘:; o | —~ | 52 24Hours =26.06' bgs ST = Shelby Tube
| € || 2|& RC = Rock Core Well: PZ-5
8| s 3l % |3 BAG = Bag Sample TOC Elev.c:: 291.66
< 5 = 2 over
a > z € | 8 . . — —
2 & 2l s |& Lithologic Description
0— 28D.11 6" Dia. -
_ 4 ss 16 | moist; stiff; yellow (10YR 7/8) with light orange mottles; siity clay; ‘e 7 // Eoﬁ;% Hollow-Stem Auger
L medium plasticity, cohesive; Soil Horizon y /
Cv IR s
1 |9 1 1
5—- 284.11 3 §s | 19 | wet; stiff, red (2.5YR 5/6) with yellow and light gray mottles; siity / /
1 5 clay, low plasticity; cohesive; Soil Horizon yi- A / L/ . .
. . 9 \ g / Casing (2" Dia. Sch. 40 PVC)
- ST 24 | moist; red (2.5YR 4/6); clayey silt and silty clay; low plasticity; Grout
| cohesive; Residuum; (Lab Results: PZ-5 UD (6-8"); USCS=CL,; . /
—_— i Sand=2.2%; Silt=62.1%; Clay=35.7%; Specific Gravity=2.69, Lk /]
18 [ s | 15 NHydraulic Conductivity=2.43 x 10-7 cmi/sec; Total Porosity=30.6%; ‘
10127911 57 Effective Porosity=2%; Atterberg Limits: PL=26, L1 =48, Pi=22) ?
" o B | /
A moist; very hard; red (2.5YR 4/6); medium horizontal fissle; clayey /
) gl ilt; low plasticity; cohesive; Residuum il
W\\ H’ L /

i

[ 20126941 40—

moist; very hard; weak red (10R 4/3) with dark gray mottles;
blocky horizontal fissle; silty clay; no plasticity; cohesive; Partially
Weathered Rock

Benlonite Seal

i ANNNNNNNNNNAY

50/6" S5 T4

moist; very hard; red (10R 4/6); highly horizontal fissle; slightly

25-Tr 264.11 \cfayey silt; no plasticity; cohesive; Partially Weathered Rock

30— 259.11

i | 50/8" |SSBAGI 8§
35— 254.11
40— 249.11

5= #2 Silica Sand Pack

—{Screen (10' seclion

50/2" |85 +]

moist; very hard; red (10R 4/6) with gray pods; highly horizontal
fissle; slightly clayey silt; no plasticity; cohesive; Partially
Wealhered Rock

- | of 2" Dia. Sch. 40 PVC)

'_lJ'Il'lhlll=||li]]l|llll

Tl -ITotal Depth (bgs.) = 33.80"

wet; very hard; red (10R 4/6) with gray pods; highly horizontal

fissle; slightly clayey silt; no plasticity; cohesive; Partially

Weathered Rock; (Lab Results; PZ-5 Bag (34-34.5'); USCS=CL;

Sand 13.7%; Silt=73.6; Clay=12.7%,; Effective Porosity=8;
tterberg Limits: PL=20, LL=32, PI=12)




Buxton Environmental, Inc.
Consulting Sgivices .
f 52 1101 South Bivd., Suis 101 Boring Log, PZ-6
Charlottc, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
bL::\‘toncnv(il)bcllsoulh.:(m(t 4 (Page 1 of 1)
Sanford Mine Reclamation Site Date Started: 717114 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 717114 Drilling Method: . HSA; CME-45C
Sanford, North Carolina Drilling Company: Red Dog Drilling Top-of-Casing Elev.:  : 286.13'(Lawrence Survey)
Drillers Name: Mark Seiler Ground Surface Elev.: : 283 48'(Lawrence Survey)
NC Driller Certification: : 2789A Natural, Cut, Fill Grade: : slight cut
” Water Levels Sample Type
. % %’ _W_ 1 Hour=dry SS = Split Spoon
é’, 5 E 9 || 2 24 Hours = 19.30' bgs ST = Shelby Tube
T = 2 = . RC = Rock Core Well: PZ-6
g g 8 E %‘ BAG = Bag Sample TOC Elev.: 286.13'
< 5 O a > ~ Cover
2| & [ 5| E |3 Lithologic Description )
S = w m ) (4
0-1 283.48 " Dia. -
™ | i §s/]| 10 [ moist, medium compact; yellow (10YR 7/6); horizontal fissle; 7 7gorﬂ!}ag Hollow-Stem Auger
— )33 : silt; no plasticity or cohesion: Soil Horizon e A1
- 914 /1 /]
5_-_ 278.48 3 ss 13 | moist; medium; pale yellow (2.5 Y 7/4) with light rust mottles; silty // //
: 5 A clay with roots; low plasticily; cohesive; Soil Horizon £y p / / Casing (2" Dia. Sch. 40 PVC)
. = asing ia. Sch.
ﬁ‘w . K / ,/— Grout
] ? ]
10—-- 273.48 171 SS 20 | moist; very stiff; dark reddish gray (2.5YR 4/1) with white and . / ?
- 15 1 —hyellow mottles; silty clay; low plasticity; cohesive; Residuum C'L / /,
E \ 7
] ab moist;, weak red (10R 4/4), clayey silt; no plasticity; cohesive; / /
& Residuum; (Lab Resuits: PZ-6 UD (10.5-11"); USCS=CL,; ‘v /
| Sand=11.3%, Silt=72.5%, Clay=16.2%; Specific Gravity=2.68; ,/
) ss | 24 )|Hydraulic Conductivity=6.01 x 10-6 cm/sec; Total Porosity=30.7%; / /
15— 268.48 | 585 Effective Porosity=8%; Alterberg Limits: PL=23, LL=37, Pl=14) Zh%
- — \ )
P Wik . moist; very hard; red (2.5YR 4/6); fine to coarse sandy clayey silt // /
| with gravel and rock fragments; no plasticity, cohesive; Partially /’ /
Weathered Rock
1 50/4" [SSBAG| 6 /
20— 263.48 dry; very hard; dark reddish brown (2.5YR 4/1); silty medium to i Bentonite Seal
i coarse sand with rounded phyllite gravel; no plasticity, cohesive; =
| Partially Weathered Rock; (Lab Results: PZ-6 Bag (19-19.5"); g
USCS=SC; Sand=59.9%; Sill=27.1%, Clay=13.0%, Effective :
y Porosity=16%; Alterberg Limits: PL=18, LL=33, PI=15)
5 50/1" | S8 T 1
25— 258.48 moist; very hard; reddish brown (2.5YR 4/4), horizontal fissle; -
] \weathered mudstone; Partially Weathered Rock g
. | =+{#2 Silica Sand Pack
- s0/.5'Fss—1 . Hi—Screen (10' section
30—} 25348 dry; very hard; weak red (2.5YR 5/2); horizontat fissle; sandy | | of 2" Dia. Sch. 40 PVC)
1725 mudstone; Partially Weathered Rock N1 B
| . Al ITotal Depth (bgs.) = 33.80°
351 2ag.ag [~ dry. very hard; weak red (2 5YR 5/2); weathered silty P (g )
. conglomerate, Partially Weathered Rock /
40— 243.48
45—




(onsulting Scrvices

%

Buxton Environmental, Inc.
1101 South Blvd., Suite 101 - BO!’IHQ LOQ, PZ-7
Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 1 TM714 Logged By: : Ross Klingman, P.G
1303 Brickyard Road Date Completed: STN7HM4 Drilling Method: T HSA
Sanford, North Carolina Drilling Company: - Red Dog Drifling Top-of-Casing Elev.:  : 290.57'(Lawrence Survey)
Drillers Name: * Mark Seiler Ground Surface Elev.: : 287.92'(Lawrence Survey)
NC Drilter Certification: : 2789A Natural, Cut, Fill Grade: : slight cut
5 Water Levels Sample Type
- % % _W_ 1 Hour = 17.20 bgs SS = Split Spoon
§, B 5 o | ~| 2 24Hours =669 bgs ST = Shelby Tube
| £ 2| B |€& RC = Rock Core Well: PZ-7
&£ 5 8’) 5 “>Z; BAG = Bag Sample TOC Elev.é 290.57
£ © a q over
g % 3 5 § Lithologic Description
Qa iw o w | g (]
0— 287. 8" Dia. -
24} H ] ' g ss | 1e | moist; medium; light yellowish brown (2.5Y 6/3); fine to coarse ! 7 7/.30%‘:39 Hollow-Stem Auger
—— 4 H’ g sandy clayey silt with roots; no plasticity; cohesive; Soil Horizon ml A /, /
q ) [1
1° / /-vGrout
1 | 8 [ ss |12 | moist; very stiff; reddish brown (%YR 5/4) with light gray mottles; /| I
5-T 282.92( 12 blocky; fine to coarse sandy silty clay; low plasticity; cohesive; Ce Casing (2" Dia. Sch. 40 PVC)
. ] i \Residuum j"
N : st | 24 |\ Bentonite Seal
| moist; reddish brown (5YR 5/4) with light gray mottles; blocky; fine =
i to coarse sandy silly clay; low plasticity; cohesive; Residuum; te i
1§ ss | 20 [(Lab Results: PZ-7 UD (6-8); USCS=CL; Sand=3.2%; Silt=67.5%;
10— 277.92 Clay=29.3%; Specific Gravily=2.74; Hydraulic Conductivity=1.76 x
# -9 10-6 cm/sec; Total Porosity=30.1; Effective Porosity=3; Atterberg
4 imits: PL=24, LL=40, Pi=16)
— i moistiwet; very stiff, reddish brown (5YR 5/4) with vertical black | -—1#2 Silica Sand Pack
) 7 50/6" |SS.BAG|_T5 _\Imanganese planes; silty clay; low plasticity; cohesive; Residuum G
V= | 15— 272,92 Screen (10' section
il moist/wet; very hard; red (2.5YR 5/8); highly horizontal | of 2" Dia. Sch. 40 PVC)
A fissle; clayey silt; no plasticily, cohesive; Partially :
Weathered Rock; (Lab Results: PZ-7 Bag (14-14.5); USCS=CL;
] Sand=0.4%; Silt=76.8%,; Clay=22.8%, Effective Porosity=4%; (' (_
] s50/1" =Y 7 tterberg Limits: PL=22, LL=41, PI=19) =I5
20— 267.92 \ - - - / ~'Total Depth (bgs.) = 20.00'
| wet; very hard; reddish brown (5YR 5/4); highly horizontal fissle;
| weathered sandy mud stone; Partially Weathered Rock
25— 262.92
30— 257.92
35— 252.92
40— 247.92
45—




[

M-

% Buxton Environmenctal, Inc.
Consylting Serviess ..
1 1O South Blvd,, Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZ-8

(Page 1 of 1)

i AN

Sanford Mine Reclamation Site Date Started: 172114 Logged By: - Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 1 7/2114 Driling Method: : HSA; CME-550x
Sanford, North Carolina Drilling Company: * Summit Engineering Top-of-Casing Elev.  : 304.85'(Lawrence Survey)
Drillers Name: Robert Cassell Ground Surface Elev.: : 302.56'(Lawrence Survey)
NC Driller Certification: : 4143A Natural, Cut, Fill Grade: : slight cut
> Water Levels Sample Type
N by £ W 1Hour=dry S8 = Split Spoon
_§', % b g | = | Sz 24Hours =418 0gs ST = Shelby Tube
-G £ RC = Rock Core Well: PZ-8
£ 5 B 2 over
= z : . e —
g & 5 5 g Lithologic Description —
—302. 6" Di -
¢ i 302,56 ss | 1g | moist; stiff; strong brown (7.5Y 5/8) with white specks; silty clay; . 7 ’//EOE,% HellowStEmIATgsT
L medium plasticity; cohesive, Residuum CV p
- ] /// ///
. g ss | 14 | moist; stiff; red (2.5YR 4/6) with light orange mottles; silty eC /
55— 297.56 0 clay; low plasticily; cohesive; Residuum A / /
4 Casing (2" Dia. Sch. 40 PVC)
- 217
. é sS 15 | moist; stiff; red (2.5YR 4/6); silty clay; low plasticity, cohesive; // /
10— 29256 | { Residuum Cl_, y / /;4 Grout
4 ! /
il 1§ §S.BAG| 16 | moist; very stiff; red (2.5YR 4/6) with orange mottles and black /// ///
15— 287.56 - stringers; silty clay; low plasticity; cohesive; Residuum; (Lab
i * Results: PZ-8 Bag (13.5-15'); USCS=CL; Sand=3.1%, Silt=68.1%, _ / /
Clay=28.8%; Effective Parosity=3%; Atterberg Limits: PL=23, cL / //
I L=39, PI=16) / /
1 199 ss 14 | moist; very stiff; red (10R 4/8) with light gray and yellow mottles; / /
20— 282.56 clayey quartz and phyllite gravelly silt; no plasticity; cohesive; My / /
4 W \Residuum - % @i
- Bir 217
7 ? ) oo | moist; very stiff; red (10R 4/6) with light gray and yellow mottles;
25— 277.56 clayey quartz and phyillite gravelly silt; no plasticity; cohesive;
- 2 \Residuum r / Bentonite Seal
] 29 ss | 20 | moist; very hard; red (10R 4/8) with maroon mottles; silty clay; low
30—} 272.56 | 50/5" | plasticity; cohesive; Residuum CL A B |
- sob| SS | 15 | moist; very hard; red (10R 4/8) with maroon mottles; silty clay; low o .
35— 267.56 plasticity; cohesive; Residuum (f AL AH ~1#2 Silica Sand Pack
= | Screen (10' section
| = of 2" Dia. Sch. 40 PVC)
T S0/ 55 (12 dry; very compact; weak red (10R 4/4); clayey silty fine to coarse _ f ;
40— 262.56 sand; no plasticity or cohesion; Partially Weathered Rock pr a4 / -
] . T h
- ~—-=H=—Tolal Depth (bgs.) = 41.90'
7 sl iR 101 moist; very hard; red (10R 4/8); highly horizontal fissle; silty clay; (
45— low plasticity; cohesive; Partially Weathered Rock /




Buxton Environmental, Inc.

Cousuling Servises H
(101 South Blvd., Suite 101 Boring Log, PZ-9s and 9
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net (Page 1 of 1)

.2

e (1, | 20 Bentonite Seal

Sanford Mine Reclamation Site Date Started: 72114 Logged By: : Ross Klingman, P.G
1303 Brickyard Road Date Completed: 712114 Drilling Method: : HSA; CME-550x
Sanford, North Carolina Drilling Company: . Summit Engineering Top-of-Casing Elev.: :288.11'/288.11'
Drillers Name: : Robert Cassell Ground Surface Elev.: 28574
NC Driller Certification: : 4143A Natural, Cut, Fill Grade: : slight cut
= Water Levels Sample Type
. - %’ _W_ 1 Hour = dry/dry S8 = Split Spoon
§, e E g | = _S7_ 24 Hours = dry/36.03' bgs ST = Shelby Tube Welll: PZ-9s
E é 2 > £ RC = Rock Core Well2: PZ-9
c =1 — fesd . . N
pas % ] 3 g BAG = Bag Sample 'TOC EIev/2_IS% (1) \1Ier
a 2 . , s
8l &8 |3| & |8 Lithologic Description —
' 0} 285.74 : , . 6" Dia. Hollow-Stem A
i g gs | 16 moist; stiff; yellowish red (5YR 5/6) with rust mottles; silty 7 //’ Boring em Auger
o clay, low plasticity; cohesive; Soil Horizon ¢~ )
y é’ [155 16 | moist; stiff; light yellow brown (2.5 Y 6/3) with light orange /
d B 5—t 280.74 L mottles; silty clay; low plasticity; cohesive; Soil Horizon e // q // Grout
1 i . ¥ A & rou
- g ,/
= | = ° é Casing (2" Dia. Sch. 40 PVC)
. g ‘ﬁs 16 | moist; stiff; light yellowish brown (2.5Y 6/3) with rust and / "
10— 275.74 maroon mottles; silty clay; low plasticity; cohesive; Sail // /
i A\ Horizon ray f i i

1 ig 55,BAG 22 | dry; compact; weak red (10R 4/3) with white and gray
15— 270.74 specks; silty fine to coarse sand with phyllite gravel; no
| w7 plasticity or plasticity; Residuum; (Lab Results: PZ-9 Bag
\(“t 3.5-18"), USCS=8C, Gravel=0.4%; Sand=52.2; Silt=35.9;

5C

Clay=11.5%; Effeclive Porosily=17; Atterberg Limits: PL=20,
L=34, PI=14)

#2 Silica Sand Pack

i -{Screen (10' Section of 2" Dia.
"% Sch. 40 PVC)

= 50/5" [ TS5 B
| & Wi"\ 20—t 265.74 dry; very hard; weak red (10R 4/3); highly horizontal fissle;
' fine sandy silt; no plasticity; cohesive; Partially Weathered
i ock

—

5 58;‘11-- Ss 8 | dry; very compact; weak red (10R 4/3) with white and gray
25— 260.74 specks; silty fine to coarse sand with phyilite gravel; no
lasticity or cohesion; Partially Weathered Rock J

:' - Total Depth (bgs.) = 25.00"

Bentonite Seal

30— 255.74 gray specks; silty fine to coarse sand with phyllite gravel;

& 50/5" L S5 L 8 T gry: very compact; weak red (10R 4/3) with white and
o plasticity or cohesion; Partially Weathered Rock /

777 12 Silica Sand Pack
~~—dScreen (10' Section of 2" Dia.

iy 50/5" | S5 4 dry; very compact; weak red (10R 4/3) with white and gray

RUENAANIRENNENNRRENSSEEARANNNRRANA]

35—+ 250.74 specks; medium horizontal fissle; silty fine to coarse sand with Sch. 40 PVC)
1 phyllite gravel; no plasticity or cohesion; Partially Weathered 37
ock 22
1 S0 S5 B 1 gry: very hard; reddish brown (2.5YR 4/4); highly horizontal ~=i——=1Total Depth (bgs.) = 39.00'
40 —- 245.74 fissle; weathered mudstone; Partially Weathered Rock / o et




Buxton Environmental, Inc.

Consulting Seevices
1101 South Blvd., Suitc 101

Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZ-10

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 2712114 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 17121114 Drilling Method:; : HSA; CME-550x
y
Sanford, North Carolina Drilling Company: - Summit Engineering Top-of-Casing Elev.:  : 266.51'(Lawrence Survey)
Drillers Name: Robert Cassell Ground Surface Elev.. : 263 48'(Lawrence Survey)
NC Driller Certification: . 4143A Natural, Cut, Fill Grade: : slight cut
= Water Levels Sample Type
- % g _W_ 1 Hour =dry SS = Split Spoon °
&l 5 |8 | g || 2 2Hous=ay ST = Shelby Tube
D € 2 e . RC = Rock Core Well: PZ-10
g s |3al% |2 BAG = Bag Sample TOC Elev.: 266.51
sl & |S| 2|3
> . o Y
8| 2 |8 § g Lithologic Description )
0— 263/48 " Dia. H -
i g sS | 24 | moist; stiff; reddish yeliow (7.5YR 6/6) with light gray and rust 7 % goﬁ;ﬁq ollow-Stem Auger
L3 \ L moltles; silty clay, no plasticity, cohesive; Soil Harizon y
- -)1 ] ? ?
— 1 % ss | 14 | dry; very stiff; red (2.5YR 4/8) with maroon and light gray motties; // /7‘ Grout
5— 258.48 clayey fine sandy silt; no plasticity; cohesive; Residuum [ Aat ] /
1 7 - s Casing (2" Dia. Sch. 40 PVC)
N 5o |_SS | 12 [ dry; very hard; red (2.5YR 4/6) with black vertical planes; blacky; / /
10—} 253.48 \silly clay; no plasticity, cohesive; Partially Weathered Rock AP // /
E 80/ LSS5I 1 dry: very hard; red (2.5YR 4/6) with black vertical planes; highly ' .Bantonike Seal
15— 248 48 horizontal figsle; mica sandy silty clay; low plasticity; cohesive; s Bl e
| Partially Weathered Rock s St
. S0 LS5 2 {5 - very compact; weak red (10R 5/3); silty fine to coarse sand
20— 243.48 \‘.“flkith quartz %nd phyliite gravel; no plasticity or cohesion; Partially / i
eathered Rock -
- —#2 Silica Sand Pack
| H=—{Screen (10' section
i C| ] of 2" Dia. Sch. 40 PVC)
- 50/8" LS5 £ 121 gry: very hard; red (10R 4/6); highly horizontal fissle; silty clay; no H| o
25— 238.48 \plaslicity; cohesive; Partially Weathered Rock / ]
' “L.—{Total Depth (bgs.) = 27.15'
] ig 5S,BAG| 18 | moist; very hard; red (10R 4/6) with light orange mottles; highly
30—} 233.48 horizontal fissle; silty clay; no plasticily; cohesive; Residuum; (Lab
i Results: PZ-10 Bag (28.5-30"); USCS=CL; Sand=5.7%; Siit=74.0%;
Clay=20.3%,; Effeclive Porosity=5%; Atterberg Limits: PL=18,
1 LL=36; PI=18)
35— 228.48
40— 223.48
45
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Boring Log, PZ-11
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Sanford Mine Reclamation Site Date Started: 172214
1303 Brickyard Road Date Completed: 17122114
Sanford, North Carolina Drilling Company: Summit Engineering
Drillers Name: : Robert Cassall

Gt

NC Driller Certification. : 4143A

. Ross Klingman, P.G.

: HSA; CME-550x
Top-of-Casing Elev.:  : 262.30'(Lawrence Survey)
Ground Surface Elev.. : 259.66'(Lawrence Survey)
Natural, Cut, Fill Grade: : natural (drainage bottom)

Logged By:
Drilling Method:

x;f;(yl$qs

M

Bsi

r‘;.\i H.

ravel; no plasticity; cohesive; Partially Weathered Rock

Bentonite Seal

/

S F. \Water Levels Sample Type
_ =z g _W_ 1 Hour = dry SS = Split Spoon
é*, = 3 g | = | Sz 26Hours=19.5"bgs ST = Shelby Tube
g g 2| & | € RC = Rock Core Well: PZ-10
L 8 (3) 5 QS‘ BAG = Bag Sample TOC EIeve 266.51
5 ® a over
2 . . i I_C;
g § % 2 § g Lithologic Description —
—263.48 " Di -
0~ g Z s/} [ 20 [ moist; very stif;reddish yellow (7.5YR 6/8) with rust and light 7 7%0',?,'%‘ FioES: SIEMIETRSF
I gray mottles; quartz gravelly fine to coarse sandy clayey silt; no / / /
- ] I : ive: Soi .
i ] §\ X asticily; cohesive; Soil Horizon [} yt’}_!j / /_" Grout
1 254.54 z ssl/ | 17 | moist; stiff; yeliowish red (5YR 4/6) with light gray mottles; fine / /
65— 2584871 ° o mica sandy clayey sill, no plasticity; cohesive; Soil Horizon ™ ) }~ A // /
- ' (e H " N
] ST 6 {4y red (2.5YR 4/6), mica and quartz sandy silt, low plasticily; 2] 7|25 " Dia. Seh. 40 PVQ)
cohesive; Residuum; (Lab Results: PZ-11 UD (6-6.5'); USCS=5M; /’ /
T e}, Cravel=4.8%; Sand=65.5%,; Silt=22.6%; Clay=7.1%; Specific % 4
- 5o | 88 [ 12 |\Gravity=2,71; Hydraulic Conductivity=3.86 x 10-6 cm/sec; Total // /
10-1 263748 | orosity=19.7%, Effective Porosity=25%) /
1277 dry; very hard; weak red (10R 4/3); silty fine to coarse sand with '

- 248.48 5§6“ ST

Weathered Rock

moist; very hard; red (2.5YR 4/6) with black and purple mottles;
medium horizontal fissle; silty clay; no plasticity; cohesive; Partially

“4#2 Silica Sand Pack

5§ .| ss |20

- 243.48
\Weathered Rock

moist; very hard; red (2.5YR 4/6) with black and purple mottles;
highly horizontal fissle; silty clay; no plasticity; cohesive; Partially

—{Screen (10' section
3 of 2" Dia. Sch. 40 PVC)

%;8 s8.BAG| 16

- 238.48

wet; very stiff; red (2.5YR 4/6) with black and purple mottles;
highly horizonatl fissle; silty clay with rock and gravel layers; no
lasticity; cohesive; Residuum

TTTTT

~ITotal Depth (bgs.) = 24.75'

- 233.48

- 228.48

- 223.48
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Coansulling Services

1101 South Blvd., Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451

buxtonenv@bellsouth.net

Boring Log, PZ-12

(Page 1 of 1)

5
15— 269.32 sfar| S | 1°

20— 264.32

25— 259.32

30— 254.32
35— 249.32
40—~ 244.32

moist; very hard; red (2.5YR 4/6) with green and black specks;
medium horizontal fissle; mica sandy clayey silt; no plasticity;

\cohesive; Partially Weathered Rock

Bentonite Seal

1? SS.BAG| 21

Sanford Mine Reclamation Site Date Started: 17122114 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 17122114 Drilling Method: : HSA; CME-550x%
Sanford, North Carolina Drilling Company: : Summit Engineering Top-of-Casing Elev..  : 287.15'(Lawrence Survey)
Drillers Name: : Robert Cassell Ground Surface Elev.: :284.32'(Lawrence Survey)
NC Drilier Certification: : 4143A Natural, Cut, Fill Grade: : natural
2 Water Levels Sample Type
. Z g _W_ 1 Hour = dry S5 = Split Spoon 5
ﬁ', % £ g | o| = 2Hous=ay ST = Shelby Tube
z| € || & | RC = Rock Core Well; PZ-12
é S 3 5 g BAG = Bag Sample TOC Elev.: 287.15
- 'ﬁ O a >
54 2 3 g 3 Lithologic D inti
]
2 2 O_C; 3 S ithologic Description ’—
0—284.32 - - 8" Dia. Hollow-
| § gﬁ 16 | moist; medium; yellowish red (5YR 5/8) with brown mottles; 7 Bo,i,'-,ag RllowESISIAUgER
clayey, quartz gravelly silt and silty clay; low plasticity; C L
i 7 ’ b ﬁ, cohesive; Soil Horizon ///
- g lb 14 | moist; stiff; reddish yellow (7.5YR 6/8) with rust and light gray .. /
5— 279. ) mottles, silly clay; medium plasticity; cohesive; Soil Horizon C y /
I 'S 7 Casing (2" Dia. Sch. 40 PVC)
: /4 Grout
T ss | 13 | moist; stiff, red (2.5YR 4/6) with green and black specks; fine to /
10— 274.32 | 0 medium sandy clayey silt; low plasticity; cohesive; Residuum  pA | 4~ | /
1 5 //

moist; very stiff; red (2.5YR 4/6) with purple mottles; blocky; silty
clay; no plasticity; cohesive; Residuum; (Lab Resulls: PZ-12 Bag
(18.5-20"); USCS=CL; Sand=0.7%,; Silt=66.5%; Clay=32.8%;
Effective Porosity=2%; Atterberg Limits: PL=20, LL=42, PI=22)

E _ ANNNNNNNANANNNNN

50/3" [ S5 B

dry; very hard; red (2.5YR 5/6); horizontal fissle; weathered fine
sandy mudstone; Partially Weathered Rock

#2 silica Sand Pack

~{Screen (10' section
1] of 2" Dia. Sch. 40 PVC)

50/3" 58 10

dry; very hard; red (2.5YR 5/6); horizontal fissle; weathered fine
sandy mudstone; Partially Weathered Rock

INIEEENEN NN AN N AR

~'Total Depth (bgs.) = 30.60'




Buxton Environmental, Inc.
P><< 1701 South Bivd., Suite 101 Boring Log, PZ-13
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
bu‘xlonczw@bellsoull:::e(t (Page 1 of 1)
Sanford Mine Reclamation Site Date Started: 17122114 Logged By: : Ross Klingman, P.G
1303 Brickyard Road Date Completed: 7/22/14 Drilling Method: 1 HSA; CME-550x
Sanford, North Carolina Drilling Company: Summit Engineering Top-of-Casing Elev.:  : 296.59'(Lawrence Survey)
Drillers Name: Robert Cassell Ground Surface Elev : : 293.48'(Lawrence Survey)
NC Driller Certification: . 4143A Natural, Cut, Fill Grade: : natural
" Water Levels Sample Type
| 7 | 8 ¥ 1 Hour=dry S = Split Spoon
g b E g | = X7 24 Hours = dry ST = Shelby Tube
= @, |l 2 |E RC = Rock Core Well: PZ-12
..g_i 1 3 5 qa" BAG = Bag Sample TOC Elev.: 296.59
£1 8 5|28
a > . . _r
2 2 2l s Lithologic Description
0— 293.48 8" Dia. Hollow-
| § ‘llss.BaG| 10 | moist; medium compact; brownish yellow (10YR 6/6) with white 7 7/_ Borir'\?‘:; ollow-Stem Auger
S5 {3 — specks; clayey silty quartz sandy gravel; no plasticity or cohesion;
i :y‘,’ Soil Horizon; (Lab Results: PZ-13 Bag (0-1.5'), USCS=SC-SM; / /
- Gravel=36.1%, Sand=37.2%, Silt=19.4%; Clay=7.3%;, Effective // //
= H § ss D21 ‘\Porosity=25%; Alterberg Limits: PL=17, LL=21, PI=4) < S, // //
- i
5-1 288.48 1 moist; stiff, red (2.5YR 4/6); fine to medium sandy silt and / // 1 -
ML § ! T Jistty clay layers; low plasticity; cohesive; Residuum Pl / / % Casing (2" Dia. Sch. 40 PVC)
e PAEN / /
- oy Rl sdfs [_SS_| 6 [ moist; very hard; red (2.5YR 4/6); silty clay with large quartz _ 1 Grout
10—} 283.48 <ol gravel; no plasticity; cohesive; Residuum i 8 / / 7
GO
o] 2l
Gy o % /’5
. i} sS | 24 | moist; very hard; weak red (10R 5/3) with light green mottles; / //
15—| 278.48 | 50/6" medium horizontal fissle; silty clay; no plasticity; cohesive; o
= Suy \Rasiduum / 7/ ?
= i% sS 20 | moist; hard; pinkish gray (7.5YR 6/2) with black vertical and 45 / /
20— 273.48 degree planes; medium horizontal fissle; silty clay; no plasticity;
] 7 \cohesive; Residuum / Bentonils Seal
= 4 5 fa-u SS | 18 | moist; very hard; gray (7.5YR 5/1); medium horizontal fissle; silty E
r'w iﬂ\ 25— 268.48 clay; no plasticity, cohesive; Partially Weathered Rock 1=
L |Hf =+|#2 Silica Sand Pack
I ] é ss | 22 | moist; very hard; gray (7.5YR 5/1); medium horizontal o OREIPA(10 saction, o
30— 263 .48 | 50/5"  fissle; silly clay; no plasticily, cohesive; Residuum y | ' ’ )
b 50/1" [5S = dry; very hard; dark blueish gray (Gley 2 4/1); _ | Total Depth (bgs.) = 33.65'
35— 258.48 \wea{hered mudstone; Partially Weathered Rock /
: Auger Refusal @ 35'
40— 253.48




Buxton Environmental, Inc.
Consulting Services
1101 South Blvd., Suite 101

Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZ-14

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 17123114 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 1 7/23/14 Drilling Method: : HSA; CME-550x
Sanford, North Carolina Drilling Company: Summit Engineering Top-of-Casing Elev.:  : 322.15'(Lawrence Survey)
Drillers Name: Robert Cassell Ground Surface Elev.: : 319.44'(Lawrence Survey)
NC Driller Certification: : 4143A Natural, Cut, Fill Grade: : natural
= Water Levels Sample Type
_ % g _W_ 1 Hour=dry SS = Split Spoon
-§, E E 8' —_ 7 24 Hours =dry ST = Shelby Tube
S| & 2| 2 |€ RC = Rock Core Well: PZ-14
g s 3l 5 |§ BAG = Bag Sample TOC Elev.: 322.15
= w a ES
- > z £ | 8 . : .
& 2 Sl s g Lithologic Description ’—
—_— 1 " A . x
o 3 [ ss [ 1o [ moit: st eddish yellow (7.5YR 6/8) with rust and ightgray (| [/ 7302@; FESRESSILAgRn
: moltles; gravelly silly clay, low plasticity, cohesive; Sail Horizon y
3 1> // /
C O g }‘-.\r / /
. g ss | 18 | maist; stiff, reddish yellow (7.5YR 6/8) with rust and light gray C // /
| _5— 314.44 mottles; gravelly silty clay; low plasticity; cohesive; Soil Horizon t ) / /
J i Casi A
el 1) ST_| 12 | moist; reddish yellow (7.5YR 6/8) with rust and light gray motties; 2| 7] o= ¢ Dia. Sch. 408ve)
[t large quartz gravelly silty clay, low plasticity, cohesive; Soil ' // /
—_— ] Horizon; (Lab Results: PZ-14 UD (6-7"); USCS=CH; Gravel=1 ,B%("q }
R g ss | 15 l1Sand=18.4%,; Silt=37.7; Clay=42.1%, Specific Gravity=2.67, / /
10— 300.44 Hydraulic Conductivity=1.35 x 10-7 cm/sec; Total Porosity=38.6%; / /4 Grout
A\ S| Effective Porosity=2%; Atterburg Limits: PI=28, LL=55, Pi=27) / //
1 1
5 moist; stiff, red (10R 4/8) with white specks; clayey quartz / /
o ¥ - gravelly fine to coarse sandy silt; no plasticity, cohesive; . / /
4 g ss | 18 \Residuum nl / / /
| 15—t 304.44| 10 e . - :
194 moist; very stiff; red (10R 4/6) with white specks; clayey quartz /" /
il { gravelly fine to coarse sandy silt; no plasticity; cohesive; ML /
b Residuum / ?
e & 191 | ss | 20 | moist; very sliff, red (10R 4/8), silty clay; low plasticity, L’j i // /
L cohesive; Residuum
20— 29944 1} 11/
P Ve J .Bentonlle Seal
g }j ss | 18 | moist; very hard; weak red (10R 5/3) with white and gray ot I
25— 294.44| 4 specks; fine to medium sandy silty clay; low plasticity; LL
= (551 cohesive; Residuum /
] i —{#2 Silica Sand Pack
= S0/8" |5s 10 dry; very hard; red (10R 4/6); medium horizontal fissle; clayey :
\ 30— 289.44 \ﬁne to medium sandy silt; no plasticity; cohesive; Partially / -l Screen (10' section
Pwipf ] Weathered Rock H| | of 2" Dia. Sch. 40 PVC)
. 0" (S5 L B | moist; very hard; weak red (10R 4/6); highly horizontal fissle; =l
35— 284.44 \weathered mudstone; Partially Weathered Rock / L {Total Depth (bgs.) = 35.00"
1 80/0" LS5 T moist; very hard; weak red (10R 4/3); highly horizontal fissle;
40— 279.44 \weathered mudstone; Partially Weathered Rock f
| Auger Refusal @ 39'
45—
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Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZ-15s and 15

(Page 1 of 1)

) S8 18
15— 285.63 lz

moist; hard; red (10R 4/6) with white specks; blocky; silty
clay, low plasticity, cohesive; Residuum

LF
L

0

- st | SS | 18

20— 280.63| -
Sv)

moist; very hard; red (2.5YR 4/6) with white specks; blocky,
\silty clay; low plasticity; cohesive; Residuum ro

50/8" Eh BAG 16

\
5— 275.63

wet; very hard; red (10R 4/6) with white specks; medium

harizontal fissle; silly clay; low plasticity; cohesive; Partially

USCS=CL; Gravel=0.7%; Sand=4.5%; Silt=52.8%; Clay=19.9%,
ffective Porosity=8; Atterberg Limits: PI=16, LL=32, PI=16)

\:fea{herad Rock; (Lab Results: PZ-15 Bag (23.5-24"):

~—{Casing (2" Dia. Sch. 40 PVC)

Sanford Mine Reclamation Site Date Started: : 7123/14 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 1 7123114 Drilling Method: 1 HSA; CME-550x
Sanford, North Carolina Drilling Company: * Summit Engineering Top-of-Casing Elev:  : 303.117303.24'
Drillers Name: Robent Cassell Ground Surface Elev.: : 300.63'
NC Driller Certification: - 4143A Natural, Cut, Fill Grade: : natural
@ Water Levels Sample Type
- % W 1Hour = 13.48/15.34' bgs SS = Split Spoon
& z | & g | = | 2 24Hous=1365/1331bgs | ST=Sheloy Tue Well1: PZ-15s
§ é . = & RC = Rock Core Well2: PZ-15
5 3| = | & u TOC Elev;
2 5 o BAG = Bag Sample Cover
[=% ® . . . g
3| & 218l Lithologic Description —
e B ; i " D _
9 1 90063 18 | moist; medium; yellowish red (7.5YR 6/6); coarse quartz Ci i Eor.,'f_é, hioNow S MIATZST
{ sandy silty clay; medium plasticily; cohesive; Soil Horizon - 4 Grout
y q n | iaamonite Seal
- ? sﬁ 20 | moist; very stiff; yellow (10YR 7/6) with rust and orange 5 3
51 20563 11 mottles; coarse quartz sandy silty clay; low plasticity; C L = |
| 18 cohesive; Soil Horizon . -
|- ={#2 Silica Sand Pack
l . _ — H-—<IScreen (10' Section of 2" Dia.
. ; ss | 21 | moist; very stiff; red (2.5YR 4/6) with light gray and yellow c 14| Sch. 40 PVC)
10—t 290.63[ 18 mottles; silty clay; medium plasticity; cohesive; Residuum (= s | R
Y- -

: Total Depth (bgs.) = 14.00'
.Ben!oni:e Seal

5 =#2 Silica Sand Pack

—=Screen (1[}‘ Section of 2" Dia.
| Sch. 40 PVC)

- | 505" 55 178

30— 270.63

36— 265.63

40— 260.63

\

\Weathered Rock

wet; very hard; weak red (10R 5/4) with light gray specks;
highly horizontal fissle; weathered mudstone; Partially

ITotal Depth (bgs.) = 28.70'




Buxton Environmental, Inc.

Cousulling Serviees . _ . _ 1

1101 South Blvd., Suite 101 BOTInQ LOQ, PZ'16

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-145(

buxtonenv@bellsouth.net (Page 1of 1)

Sanford Mine Reclamation Site Date Started: 17123114 Logged By: . Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 1712314 Drilling Method: . HSA; CME-550x
Sanford, North Carolina Drilling Company: : Summit Engineering Top-of-Casing Elev.:  : 272.78'(Lawrence Survey)
Drilters Name: - Robert Cassell Ground Surface Elev.: :270.63'(Lawrence Survey)
NC Driller Certification: : 4143A Natural, Cut, Fill Grade: : natural (drainage bottom)
- Water Levels Sample Type
_ ’_‘; %’ _W_ 1 Hour=22.35' bgs SS = Split Spoon
§, % 3 g | = | 2 24Hous=833bgs ST = Shelby Tube
x| € |2 2| RC = Rock Core Well: PZ-16
$| s 3| 5|3 BAG = Bag Sample TOC Elev, 27278
- >
2] 2 |=z| B |8 : _ - — v
] 2 21 8 |g Lithologic Description ]
= —t 270.63 - - " Dia. H -
Il Wl A é ss | 24 | moist; stiff, strong brown (7.5YR 5/6) with white specks; quartz 7 7gori ll-'f-lg ollow-Stem Auger
I | gravelly clayey silt; no plasticity, cohesive; Soil Horizon i y //
: {‘f y / é Grout
= g ss | 16 | moist; stiff, yellowish red (5YR 4/8) with light gray mottles; silty / /
e 5, 265.63 o clay; low plasticily; cohesive; Soil Horizon 29 » / /
L] =
4 / / Casing (2" Dia. Sch. 40 PVC)
A 4
Lt ] "Ny
b gg s8s | 14 | dry; very hard; dark red (10R 3/6); horizontal fissle; weathered / /
10— 260.63 . mudstone; Residuum y
Il > S0 Bentonite Seal
R 37 | ss | 16 | moist; very hard; red (10R 4/6) with purple mottles; mica sandy
C(/ 15— 255.63 | 50/5" silty clay; no plasticity; cohesive; Residuum et vy '
- CL
el {0 ek
1 ~4#2 Silica Sand Pack
———l
Pl . 58ft" [SSEAGITU T 1 it very hard; red (10R 4/6) with purple mottles; silty clay; no Screen (10’ section
W 20—+ 250.63 plasticity; cohesive; Partially Weathered Rock; (Lab Results: PZ-16 of 2" Dia. Sch. 40 PVC)
i Bag (18.5-20"): USCS=CL, Sand=3.1%; Silt=65.5%; Clay=31.4%;
i Effective Porosity=3; Atterberg Limits: PI=19, LL=38, PI=19)
. 508" IS5 81 \wet: very hard; red (10R 4/6) with purple mottles; highly —Total Depth (bgs.) = 24.00°

25— 24563 horizontal fissle; silty clay; no plasticity; cohesive; Partially
Weathered Rock

30— 240.63
4

35— 235.63

40— 230.63
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Buxton Environmental, Inc.

Consulling Seryices

1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZ-17s and 17

(Page 1 of 1)

Sanford Mine Reclamation Site Date Slarted: 1712314 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: (7123114 Drilling Method: : HSA; CME-550x
Sanford, North Carolina Drilling Company: Summit Engineering Top-of-Casing Elev.:  : 306.62'/306 56'
Drillers Name: : Robert Cassell Ground Surface Elev.: : 304.00'
NC Driller Certification: . 4143A Natural, Cut, Fill Grade: : natural
° Water Levels Sample Type
N W 1 Hour = dry/27.44" SS = Split Spoon
g, ot g g | = X7 24 Hours = dry/27.46" bgs ST = Shelby Tube Well1: PZ-17s
3 g | ¢ > | £ RC = Rock Core Well2: PZ-17
c 8 L ey = :
-o\_:-, % I ] g BAG = Bag Sample TOoC Ele‘f}-‘-» Cover
<t 2 . . . ¥ L
g uij 2 § 383 Lithologic Description 1
0—t 304 " Dia. B
) T | ss | 24 | moist: stif reddish brown (YR 4/4); silty clay; (" L~ 7 % Borey Hollow-Stem Auger
B medium plasticity; cohesive, Residuum y 1
. 2107
= 3 ss | 16 | moist: stiff; reddish brown (5YR 4/4); silty clay with . ] /
5— 299 mudstone rock fragments; medium plasticity; cohesive; g Grout
. e Residuum }J /] | 7] Srou
i ./ : /
- . / —H 7‘ Casing (2" Dia. Sch. 40 PVC)
= 504" ESSTTE L G- very hard; reddish brown (2.5YR 5/4); highly / 7 /
10— 294 264 horizontal fissle; weathered mudstone; Partially A
N Weathered Rock
- Bentonite Seal
- 50/6" LS5 L H 1 yqry: very hard; reddish brown (2.5YR 5/4); highly S
15— 289 horizontal fissle; weathered mudstone; Partially Weathered =
h Rock §
I | —{#2 Silica Sand Pack
= sG] SSs |12 dry; very hard; reddish brown (2.5YR 5/4); highly 51 ~IScreen (10' Section of 2" Dia.
20— 284 horizontal fissle; weathered mudstone; Partially i | Sch. 40 PVC) :
- Weathered Rock = | kit
* ég ss | 18 | dry; very hard; weak red (2.5YR 4/2); medium horizontal E :
25— 279 fissle; weathered mudstone; Residuum A 1 I._.._'.'_ Total Depth (bgs.) = 25.00'
i 56 |_SS | 12 | dry; very hard; weak red (2.5YR 4/2); medium horizontal :
30— 274 fissle; weathered mica sandy mudstone; Partially Befonite:Seal
- Weathered Rock
. 50/3" | S5 I dry; very hard; weak red (2.5YR 4/2); medium horizontal
35— 269 fissle; weathered mica sandy mudstone; Partially B
4 Weathered Rock £ | R
y £l 1#2 Silica Sand Pack
50/4" ["SSIH - . = | iSERE
1 very moist; very hard; weak red (2.5YR 4/2); blocky; fine = 1 X . .
40— 264 sandy clayey silt; no plasticity; cohesive; Partially E —~|Screen (10' Section of 2" Dia.
& Weathered Rock - Sch. 40 PVC)
1 s BS.BAG 14 | wet; very hard; reddish brown (2.5YR 4/4); medium horizontal ] : .
45—1- 259 fissle; weathered mudstone; Partially Weathered Rock; (Lab | Total Depth (bgs.) = 44.70
- Results: PZ-17 Bag (43.5-44.5'); USCS=CL; Sand=40.2%;
; Silt=48.9%; Clay=10.9%; Effective Porosity=16%; Alterberg
; imits: PL=19, LL=32, PI=13)
50—




Buxl:orll Environmental, Inc.
% Consulung Services . Borlng Log, PZ_18

1101 South Blvd., Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451

buxtonenv@bellsouth.net (Page 1of 1)

Sanford Mine Reclamation Site Date Started: 7123/14 Logged By. : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 17123114 Drilling Method: - HSA; CME-550x
Sanford, North Carolina Drilling Company: . Summit Engineering Top-of-Casing Elev..  : 294.72(Lawrence Survey)
Drillers Name: : Robert Cassell Ground Surface Elev.. 292 27'(Lawrence Survey)
NC Driller Certification: : 4143A Natural, Cut, Fill Grade: : natural
I Water Levels Sample Type
. - % W 1 Hour =dry SS = Split Spoon
§ ) £ g |2 7 24 Hours = dry ST = Shelby Tube
S| & | ¢ R RC = Rock Core Well: PZ-18
.§_/ 5 § 5 g BAG = Bag Sample TOC Eleve294.72
ot = e > over
a 3 . . . —
2 L% 3 § g Lithologic Description —
¥ —12 7 " Dia. Hollow-
s P 2 ] sS | 22 | moist; medium, brownish yellow (10R 6/6), slightly clayey silt; A : 7 7 gonéag olow-Stem Auger
LS no plasticity; cohesive; Soil Horizon Al y / /
g ss | 18 | moist; stiff, reddish yellow (7.5YR 6/8) with tan and rust mottlies; // ?
5— silty clay; medium plasticity, cohesive; Soil Horizon <) A / /
[\,{/ J ¥ / // Casing (2" Dia. Sch. 40 PVC)
-1 I
I 9 ss | 15 | moist; very stiff; red (10R 4/8) with light green gray mottles; C, - / /
10—-282.27| 12 silty clay; low plasticity; cohesive; Residuum i’ / /
I 4 %
1 : // /45 Grout
———— b p‘ L;r!’ ] ,/ //
J 51 | 88 | 18 | moist; hard; red (1OR 4/8) with light green gray mottles; highly // /
M) 15— 277.27| 24 horizontal fissle; very fine sandy clayey silt; no plasticity; )4
2 | 48] cohesive; Residuum ; /
Ywp| 5% [6S.BAG| 12 | moist; very hard; red (10R 4/8) with light green gray mottles; highly L 1/
20— 272.27 horizontal fissle; very fine sandy clayey silt; no plasticity; / /
] cohesive; Partially Weathered Rock; (Lab Results: PZ-18 Bag
(18.5-19.5"); USCS=CL, Sand=24.4%, Silt=55.7%; Clay=19.9%; / /
i Effective Porosity=8%, Atterberg Limits: PL=17, LL=32, PI=15) / /
R s@a:| SS | 10 | moist; very hard; red (10R 4/8) with black horizontal planes; // //
25— 267.27 blocky and medium horizontal fissle; silty clay; no plasticity; ,// /
| \cohesive; Partially Weathered Rock / / /
] 50/6" 59 S moist; very hard; red (10R 4/8); highly horizontal fissle; weathered
30— 262.27 \mudstone; Partially Weathered Rock /
| Bentonite Seal

. 50/3" 93 £ dry; very hard; weak red (10R 4/3); highly horizontal fissle;
35— 257.27 fine mica sandy silt; no plasticity; cohesive; Partially
Weathered Rock

—.|#2 Silica Sand Pack

EENENERENNNRNNED]

. 503" 8515 1 moist; very hard, red (10R 4/8); highly horizontal fissle; weathered :' B * B S(;rze.ggig’osgﬁ‘cggnpvc)
40— 252.27 \mudslone; Partially Weathered Rock _/ s Rt

L
IREEEEEENNEEE)

1 0L S5 T4 { moist; very hard; red (10R 4/8) with purple mottles; blocky; Total Depth (bgs.) = 43.5
45— \weathared mudstone; Partially Weathered Rock /




1101 South Blvd., Suite tO1

Charlotte. North Carolina 28203

Pl (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Buxton Environmental, Iac.
Conaulting Services

Boring Log, PZ-19

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: 1812014 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: 8/29/14 Drilling Method: - HSA; Geoprobe 7822
Sanford, North Carolina Drilling Company: : Environmental Drilling & Probing Top-of-Casing Elev..  : (Lawrence Survey)
Drillers Name: Tommy Bolyard Ground Surface Elev.: : 265.99'(Lawrence Survey)
NC Driller Certification: : 3307 Natural, Cut, Fill Grade: : slight cut
" Water Levels Sample Type
N - £ ¥ 1 Hour =11.00' bgs SS = Split Spoon
é’, g :5: g = SZ_ 24 Hours = 6.75' bgs ST = Shelby Tube
s €12 &2 |E RC = Rock Core Well: PZ-19
. 5; ) g 5 | 5 BAG = Bag Sample TOC Elev.:
< % ol > Cover
8| 8 [B]| E |8 Lithologic Description =
[a] i [ %] [i4
0—f 265.99 - 6" Dia. Hollow-Stem A
| 3 g SS | 24 | wet; medium: light brownish gray (10YR 6/2) with light orange 7 7 Bonns ollow-Stem Auger
moftles; silly clay, medium plasticity; cohesive; Soil Harizon C v A / /
L i S 4 / /Grout
4 d i ss | 18 | wet; soft; light brownish gray (10YR 6/2) with light orange " / /
P— 5— 26099 | mottles; silly clay, medium plasticily; cohesive; Soil Horizon C L A ;/ //
i / ,/ Casing (2" Dia. Sch. 40 PVC)
il %g ss | 17 | moist; hard; yellowish brown (10YR 5/4); medium horizontal / /
10—} 255.99 fissle; clayey silt; no plasticity; cohesive; Residuum Al .
) Yy I §7 7
[Ad | Bentonite Seal
A £B ss | 24 | moist; very hard; yellowish brown (10YR 5/4) with black :
— 15—} 250.99 | 50/4" manganese planes; medium horizontal fissle; clayey silt; no 5
| \plasticity; cohesive; Residuum - £
‘ A HI ~#2 Silica Sand Pack
W -
P 1 8% | S [ 10 | dry; very hard; brown (10YR 5/3); highly horizontal gl _1 o
20— 245.99 \fissle; weathered mudstone; Partially Weathered Rock E | g S&'SFBS Osgﬁcggnpvc)
. _53% ss | 12 | wet; very hard; reddish brown (5YR 4/3); medium horizontal o
26—+ 240.99 204" fissle; weathered mudstone; Partially Weathered Rock ) Total Depth (bgs.) = 24.70
30— 235.99
35—~ 230.99
40— 22599
45—




Buxton Environmental, Inc.
% Consitig Services Borlng Log' PZ_ZO

L1101 South Blvd,, Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

(Page 1 of 1)

Sanford Mine Reclamation Site Date Started: :18/29/14 Logged By: : Ross Klingman, P.G.
1303 Brickyard Road Date Completed: . 8/29/14 Drllling Method: : HSA; Geoprobe 7822
Sanford, North Carolina Drilling Company: - Environmental Drilling & Probing Top-of-Casing Elev.:  : (Lawrence Survey)
Drillers Name: : Tommy Bolyard Ground Surface Elev.: : 206.51'(Lawrence Survey)
NC Driller Certification: - 3307 Natural, Cut, Fill Grade: : natural
" Water Levels Sample Type
Z |5 ¥ 1 Hour =24.00' bgs $S = Split Spoon
g % £ ~ | XZ_ 24 Hours = 12.44’' bgs ST = Shelby Tube
= £ % % E RC = Rock Core Well: PZ-20
é S 3 B g BAG = Bag Sample TOC Elev.:
< ] © s | 2 Cover
2| s |3| 5|8 Lithologic Descripti ' i
g b 2 3|8 ithologic Description u
1 6" Dia. Hollow-Stem Auger
00— 296.51 g ss | 24 | moist; medium; Red (2.5YR 4/6) with yellow motties; fine sandy A% 7 f/ Borin p g
4 silty clay; low plasticity; cohesive; Soil Horizon p / /
: © / /7 Grout
- g ss | 24 | moist; stiff; red (2.5YR 4/6) with yellow mottles; fine sandy silty /
5—- 291.51 clay; low plasticity; cohesive; Soil Horizon ‘L | // //
CL | Fdle Casing (2" Dia. Sch. 40 PVC)
A g ss | 20 | moist; stiff; red (2.5YR 4/6) with yellow mottles; mica sandy ‘e / //
10—} 286.51 silty clay; low plasticity; cohesive; Soil Horizon C )
1 L Bentonite Seal
y g ss | 18 | very moist; stiff, weak red (10R 4/4) with white and light gray Tl
15— 281.51 specks; phyllite and quartz gravelly sandy silty clay; no plasticity;
] = cohesive; Residuum /
S = #2 Silica Sand Pack
-—-—-—-—'_"‘_-_‘ | " o . .
. 90/3" S5 ——B{ dry; very hard; weak red (10R 4/4) with white and light gray Screen (10" section
Pwpe.| 20— 276.51 specks; weathered mudstone; Partially Weathered Rock / of 2" Dia. Sch. 40 PVC)
. 500" LSS L8 1 \wet; very hard; red (10R 4/6); highly horizontal fissle; mica = | _ ,
25—} 271.51 \sam:ly clayey silt; no plasticity; cohesive; Partially Weathered Rock Total Depth (bgs.) = 24.50

30— 266.51
35— 261.51
40— 256.51

—




ATTACHMEAT B

G EOTRACK

Technologies, Inc.

3620 Pciham Road, PMB #292 Phone: 864-329-0013
Greenville, SC 29615-5044 FAX:  864-329-0014

June 30, 2014

Charah, Inc
12601 Plantside Drive
Louisville, KY 40299

Attention: Mr. Norman E. Divers, II1

Re;  Physical Characterization Testing of Coal Combustion By-products
Riverbend Steam Station
Mount Holly, NC
GeoTrack Project No. 14-3425-N

Ladies and Gentlemen:

GeoTrack Technologies, Inc. has completed characterization testing of a sample from the
referenced plant, and we present the results herein. The work was performed as a preliminary
evaluation of whether the material is satisfactory for use as structural fill at the Charlotte-Douglas
Airport, Area C. This letter presents a brief summary of the procedures and presents the testing
results.

Project Description: The material in question includes coal combustion by-products that might
include a mixture of fly ash and bottom ash that are collected and discharged to holding ponds on
the power plant property. The combined combustion by-products (hereinafter referred to as
CCB’s) are proposed for use in an engineered fill. The engineered fill will be constructed by
excavating native soils, constructing a composite (membrane) liner, placing the CCB as compacted
fill, and covering the fill with a combination of a membrane cap and compacted soil. Subsequent
uses of the completed fill have not been finalized; we anticipate that the property could be
developed as part of nearby airport expansion, for commercial purposes (retail development, light
industrial, etc), or to reclaim land that was previously excavated for other purposes.

Sampling Procedures: GeoTrack visited the power plant on May 15, 2014 and collected CCB
samples. Grab samples were collected from the pond nearest the plant site (a wet pond). The
sample locations included the northern corner, at the primary effluent structure, and the diagonally
opposite corner, near the primary influent. Those locations were selected because they provided
access to the CCB. Most areas of the exposed CCB were saturated and soft to both vehicular and
pedestrian traffic.

Sampling was performed using procedures in general conformance with ASTM C 311 (ASTM D
75) for physical testing. The physical test sample was split in accordance with ASTM procedures



Physical CCB Characterization, Riverbend Steam Plant Geolrack Project No. 14-3425-N

and subjected to various laboratory tests. The physical (engineering) tests included classification
tests, strength tests, and consolidation tests.

Portions of the samples were also placed in laboratory-prepared containers in accordance with
applicable EPA SW846 procedures for the chemical analyses. The chemical analyses are reported
separately.

Physical (Engineering) Testing: Table 1 presents the physical (engineering) tests performed, the
applicable test methods, and the results. Where applicable, individual test reports are attached.

Detailed evaluation of the engineering charactetistics is beyond the scope of this report, and the
suitability of the various properties is dependent upon final site geometry and fill usage; however,
a few comments are offered based upon our preliminary review of the test results.

The grain size characteristics and specific gravity are within expected ranges based on general
experience with similar CCB’s. The material consists predominantly of silt-sized particles that are
essentially cohesionless in nature. Atterberg limits tests indicate the material to be non-plastic
despite the fine grained size characteristics. The sand content of the sample might be influenced
by the bottom ash content of this CCB.

The Standard Proctor Maximum Dry Density achieved for this sample (56.6 pounds per cubic foot
(pef) at an optimum moisture content of 48 percent) was low relative to the range typically
achieved for similar products. The Proctor curve is relatively flat, indicating the material is not
sensitive to moisture content. The compaction curve indicates that 95 percent compaction can be
theoretically achieved with the standard Proctor compactive effort over a range of moisture
contents spanning greater than 10 percent. Our experience indicates considerable variability in
densities, moisture contents, etc. might be expected, and these properties are most likely influenced
by long-term variations in plant procedures and the flow/sedimentation processes within the pond.

Three separate specimens were collected from the bulk sample and tested for field moisture
content. They were selected based on their proximity to the prevailing water level within the pond
at the time of sampling (collected from above and below the water surface). They ranged from
50.0 to 92.2 percent by dry weight. The average of the three moisture contents was 73.3 percent.
While this average moisture content is well above the optimum moisture content, the wide
variation in collected samples indicates that significant reductions in moisture content can occur
simply by passively draining the materials. Also, more active moisture adjustment should require
minor effort within temporary stockpiles and in the fill lifts.

Despite the low compacted dry density, the strength properties of this sample are favorable for
most routine engineering applications. Three sets of strength properties were derived from two
separate strength tests. The tests simulate both drained (effective or long-term) and undrained
(total or short-term loading) conditions that might be experienced in service. The undrained
strength test results indicate short-term strengths that varied, but are characteristic of fine grained
materials. The undrained strength tests exhibited strength envelops that are combinations of
cohesion and internal friction. They exhibited undrained cohesion ranging from moderate to high
(C = 1,900 to 4,300 pounds per square foot; psf), with corresponding angles of internal friction

Page 2



Physical CCB Characterization, Riverbend Steam Plant ) ] __GeoTrack Project No. 14-3425-N

ranging from low to moderate (@ = 8 to 277, In combination, the two sets of computed undrained
strength parameters represent moderately high overall strength characteristics.

The effective (drained) strength properties reported by the laboratory (C = 2,600 psf and @ = 22°
based on a “best-fit” strength envelope were uncharacteristic of cohesionless materials. That result
is assessed to be the result of scatter in the laboratory results, which is common with earthen
materials. Often CCB materials and similar fine-grained, non-plastic materials exhibit low to non-
existent cohesion, and the strength is derived almost entirely from internal friction. The reported
drained parameters are more characteristic of undrained bechavior; however, review of the
graphical results indicates the drained test is subject to interpretation. A strength envelope drawn
through the graphical origin (C = 0) and tangent to the lowest failure circle indicates a relatively
high angle of internal friction (@ = 39°), with little deviation from the other failure circles. That
adjusted strength envelop is both characteristic of non-plastic, cohesionless materials, and
relatively high internal strength. The adjusted test results are similar to drained strengths of CCB
materials sampled from other plants. The laboratory interpretation and adjusted strength
parameters are shown in attachments.

Similarly, the consolidation test results indicate settlement characteristics of the CCB’s will be
favorable. With total strain of less than 3 percent and 4 percent at applied pressures of 8 and 16
kips per square foot (psf), respectively, the material has characteristics of low compressibility. Our
experience indicates that the settlement characteristics will be comparable, or more favorable (less
compressible) than, typical area soils.

Closing: GeoTrack is pleased to be of service to you on this project. Please call if you have any
questions concerning this letter or if we may provide additional assistance.

Respectfully submitted,
GeoTrack Technologies, Inc.
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Form No. TR-D698-2

Revision No. : 0 . 5 . s
erron o Moisture - Density Report &ME

Revision Date: 11/21/07

Quality Assurance
S&ME, Inc. - Greenville 281 Fairforest Way Greenville, SC 29607
S&ME Project #: 1263-10-195 Report Date: 6/02/14
Project Name: Geotrack Technologies, Inc. - 14-3425-N Test Date: 5/30/14
Client Name: 3620 Pelham Road, PMB #292 Greenville, SC 29615
Client Address: 336 Longview Drive Piedmont, South Carolina 29673
Boring #: N/A Log #: 44g Sample Date: 5/15/14
Location: Riverbend Pond Type: Bulk Depth: N/A
Sample Description: Coal Ash
Maximum Dry Density 56.6 PCF. Optimum Moisture Content 48.0%
ASTM D 698 -- Method A
il Properti
| Moisture-Density Relations of Soil and Soil-Aggregate Mixturesl Ml LS
Natural
60.0 Moisture N/A
Content
Specific
Gravity of N/A
oaoaooaipadoansoacaoamoe m
e Soil (D 854)
55.0 — \ Liquid Limit -
/4 NS Plastic Limit NP
’.— & Plastic Index NP
=
g % Passing
21 so0 34" -
2 3/8" -
0,
> #4 99.9%
=] #10
#40
45.0 #eo
#100
#200
Oversize Fraction
40.0 tz/ullltc/[ G.raw'ty
40.0 45.0 50.0 55.0 60.0 o Moisture
% Oversize
Moisture Content (%) I MDD
Opt. MC
Moisture-Density Curve Displayved: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve [
Mechanical Rammer O Manual Rammer Moist Preparation [J Dry Preparation
References / Comments / Deviations:
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort
= S
Brian Vaughan, P.E. ﬁ""‘"‘—l/”‘?";‘a Location Coordinator 6/02/14
Technical Responsibility Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road Proctor #44g (Riverbend Pond) 6-02-14.xls

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D422-3
Revision No. 0 . . . . % et s&ME
Particle Size Analysis of Soils

Revision Date: 02/20/08

ASTM D 422 Quality Assurance
S&ME, Inc. - Greenville 281 Fairforest Way Greenville, SC 29607
S&ME Project #: 1263-10-195 Report Date: 6/05/14
Project Name: Geotrack Technologies, Inc. - 14-3425-N Test Date(s): 6/02 - 6/05/14
Client Name: Geotrack Technologies, Inc.
Address: 3620 Pelham Road, PMB #292 Greenville, SC 29615
Boring #: N/A Log#: 44g Sample Date: 5/15/14
Location: Riverbend Pond Type:  Bulk Sample Depth: N/A
Sample Description: Coal Ash
15" 134T 38" H4 #10 #20 #40 H#60  #100 #200
100% o—s -
90%
N\
‘\;
80%
\
70%
\
-T1]
£ 6%
=
T 5% \
=
g
S 40% \
A
30% \
20%
\
0% N
10% N
0% e - - + ]
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <(.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids <(.001 mm
Maximum Particle Size:  .425 mm Gravel: 0.1% Silt ~ 71.9%
Silt & Clay (% Passing #200):  77.5% Total Sand: 22.4% Clay 5.7%
Specific Gravity 2.130 Moisture Content Colloids 1.0%
Liquid Limit - Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.7% Fine Sand: 21.7%
Description of Sand and Gravel Rounded O  Angular O Hard & Durable 0O Soft Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comments / Deviations: ASTM D 4318, D 854, D 2487
Brian Vaughan, P.E. Ji)}hhl/”"?’f%“_' Location Coordinator 6/05/14
Technical Responsibility Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S& ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road Riverbend Pond Hydrometer 6-05-14.xls

Raleigh, NC. 27616 Page 1 of |




SS&ME CONSOLIDATION TEST REPORT lAhR]

(ASTM D 2435)
Page 1

Project Name : Geotrack Technologies, Inc. - 14-3425-N

Project No. : 1263-10-195 Report Date: 6/13/2014
Client Name : Geotrack Technologies, Inc. Boring No.: N/A
Client Address : 3620 Pelham Road, PMB #292 Greenville, SC 29615 [Depth/Elev.: N/A
Initial Wet Density,y,,,; pcf : 79.6 |Load vs. Time Plot : Log of time |Sample Type: Bulk
Initial Void Ratio, e, : 1.472 |Final Void Ratio, e;: 1400 |[Log No.: 44q
Initial Saturation, S, % : 69.4 |Final Saturation, S;, % : 100.0 [Sp. Gravity , Gg : 213
Initial Dry Density,ypry,pcf : 53.8 |Final Dry Density,ypry,pcf : 547 Estimated Preconsolidation

Initial Moisture Content,%.: 48.0 |Final Moisture Content, %.: 67.1 Stress, P, ksf: 1.0
Ligquid Limit, % : - Plasticity Index, % : NP Fines, % : 775
Sample Description : Coal Ash

Remolded Properties : Specimen was remolded to 95% of maximum dry density at about 0% wet of optimum

Notes: Loading Schedule - as requested by client (ksf)- 0.25, 0.5, 1.0, 0.5, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, 4.0, 1.0, 0.25
VERTICAL PRESSURE , KSF
5
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2 S&ME

CONSOLIDATION TEST

(ASTM D 2435)

REPORT

Page 2
Project Name : Geotrack Technologies, Inc. - 14-3425-N
Project No. : 1263-10-195 Report Date: 6/13/2014
Client Name : Geotrack Technologies, Inc. Boring No.: N/A
Client Address : 3620 Pelham Road, PMB #292 Greenville, SC 29615 |Depth/Elev.: N/A
|Initial Wet Density,y,,, pcf : 79.6 |Load vs. Time Plot : Log of time |Sample Type: Bulk
Initial Void Ratio, e, : 1.472 |Final Void Ratlo, e,: 1.400 |Log No.: 449
Initial Saturation, Sg, % : 69.4 |Final Saturation, S;, % : 100.0 |Sp. Gravity, Gg : 213
Initial Dry Density,ypry,pcf : 53.8 [Final Dry Density,ypry,pcf : 54.7 Estimated Preconsolidation
Initial Moisture Content,%.: 48.0 [Final Molsture Content, %.: 671 Stress, P, ksf: 1
Liquid Limit, % : - Plasticity Index, % : NP Fines, % : 77.5
Sample Description : Coal Ash
Remolded Properties : Specimen was remolded to 95% of maximum dry density at about 0% wel of optimum

Notes: Loading Schedule - as requested by client (ksf)- 0.25, 0.5, 1.0, 0.5, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, 4.0, 1.0, 0.25

0.1 05

VERTICAL STRESSé KSF
1
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20 50
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£ S&ME
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REVA4,1/13/04
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Project Name:

Geotrack Technologies, Inc. - 14-3425-N

Project No.: 1263-10-195 Report Date: 06/10/14
Client Name: Geotrack Technologies, Inc. Test Date: 6/9/14
Client Address: 3620 Pelham Road, PMB #292 Greenville, SC 29615
Boring #: N/A |Depth / Elev. : N/A__ |Log #: 44g [Type: Bulk
Sample Location : Riverbend Pond
Sample Description : Coal Ash
LL, % : - Pl,%: NP | Percent Passing #200 : 77.5|G,: 2.130
SPECIMEN PROPERTIES TEST PARAMETERS , TEST TYPE uu
INITIAL FINAL SPECIMEN NO. 1 2 3
SPECIMEN NO. 1 2 3 1 2 3 [B Value A | nA | NA
DIAMETER ,INCHES | D, | 282 | 287 | 282 | D, | mA | WA | N/A |BACK PRESSURE, ksf U, | 72 | 72 | 72
HEIGHT , INCHES H, | 604 | 602 | 603 | H. | WA | AvA | A/A |CONFINING PRESSURE , ksf Gy 10 | 30 | 50
WATER CONTENT, %| W, | 480 | 480 | 460 | W, | 7vA | /A | A/A |MAX. DEVIATOR STRESS ,ksf |04-03] 84 | 711.9 | 150
DRY DENSITY, PCF | Yyryo| 53.7 | 539 | 53.7 | Yarye | WA | N/A | N/A |ULT. DEVIATOR STRESS , ksf | 01-0; 10.7 | 14.8
SATURATION ,% S, | 692 | 6968 | 693 | S, | mAa | vvA | WA |Specimen Shape @ Sheared
VOID RATIO €, | 1477|1464 | 1476 | e, | ma | wA | WA |Failure
CONTROLLED : Strain @ 1.0 % per minute
PROCTOR TYPE :  Standard, MAXIMUM DRY DENSITY, PCF : 566 ,OPTIMUM MOISTURE CONTENT, % 48.0
REMOLDED : Specimens were remolded to 95 % of maximum dry density at about 0.0 % wet of o.m.c.
SHEAR TOTAL EFFECTIVE
STRENGTH COHESION , C (ksf) 1.9 |APPARENT COHESION , ( ksf) N/A
PARAMETERS ANGLE OF INTER. FRICTION, &( DEGREES ) 27 |ANGLE OF INTER. FRICTION, @' (DEGREES) : N/A
8 —
7| }QHFFTD"q DTAGRAN S
/ ., e~ . TOTAL STRESSES
e O] .
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2 x. N \
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Project Name:

Geotrack Technologies, Inc. - 14-3425-N

Project No.: 1263-10-195 Report Date: 06/10/14
Client Name: Geotrack Technologies, Inc. Test Date: 6/02 - 6/10/14
Client Address: 3620 Pelham Road, PMB #292 Greenville, SC 29615
Boring No. : N/A |Depth / Elev. : N/A [Sample No . : 44q |Type: Bulk
Sample Location : Riverbend Pond
Sample Description : Coal Ash |
LL, % : B |PI % NP | Percent Passing #200 : 775 [Gs: 2.130
SPECIMEN PROPERTIES TEST PARAMETERS , TEST TYPE CU/PP
INITIAL AFTER CONSOLIDATION |SPECIMEN NO. 1 2 3
SPECIMEN NO. 1 2 3 1 2 3 |BValue 0.95 | 0.95 | 0.95
DIAMETER,INCHES | D, | 282 | 282 | 262 | D, | 281 | 279 | 279 |BACK PRESSURE, ksf U, 7.2 72 | 72
HEIGHT , INCHES H, | 603 | 601 | 601 | H. | 6.00 | 596 | 595 |CONFINING PRESSURE , ksf o3 10 | 30 | 50
WATER CONTENT, %| W, | 48.0 | 480 | 4860 | W, | 67.6 | 65.8 | 65.0 |MAX. DEVIATOR STRESS ksf |04-03| 703 | 17.0 | 11.7
DRY DENSITY, PCF_ | Yuryo| 538 | 539 | 540 | Yuryc | 545 | 554 | 558 |ULT. DEVIATOR STRESS , ksf | o4-0;| 6.5 90 | 94
SATURATION ,% S, | 694 | 697 | 700 | S, | 1000|1000 100.0 |Specimen Shape @ -
VOID RATIO €, | 1472|1468 1.461| e. | 1439|1401 1.384 |Failure
CONTROLLED : Strain @ 0.02 % per minute T50, Minutes = 18.0
PROCTORTYPE:  Standard, MAXIMUM DRY DENSITY, PCF : 56.6 ,OPTIMUM MOISTURE CONTENT, % 48.0
REMOLDED : Specimens were remolded to 95 % of maximum dry density at about 0.0 % wet of o.m.c.
SHEAR TOTAL EFFECTIVE
STRENGTH COHESION, C (ksf) 4.3 |APPARENT COHESION, ( ksf) 2.6
PARAMETERS |ANGLE OF INTER. FRICTION, ®( DEGREES ) 8 |ANGLE OF INTER. FRICTION, @' ( DEGREES) : 22
_ E——
8 (¢, -\ iy = . TOTAL STRESSES
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Project Name:

Geotrack Technologies, Inc. - 14-3425-N

Project No.: 1263-10-195 Report Date: 06/10/14
Client Name: Geotrack Technologies, Inc. Test Date: 6/02 - 6/10/14
Client Address: 3620 Pelham Road, PMB #292 Greenville, SC 29615
Boring No. : N/A [Depth / Elev. : N/A  |Sample No . : 449 |Type: Bulk
Sample Location : Riverbend Pond
Sample Description : Coal Ash |
LL, % : - [PI , % : NP | Percent Passing #200 : 77.5 [Gs: 2.130
SPECIMEN PROPERTIES TEST PARAMETERS , TEST TYPE Cu/PP
INITIAL AFTER CONSOLIDATION |SPECIMEN NO. 1 2 3
SPECIMEN NO. 1 2 3 1 2 3 |B Value 0.95 | 0.95 | 0.95
DIAMETER,INCHES | D, | 282 | 282 | 282 | D, | 2.87 | 279 | 2.79 |BACK PRESSURE, ksf U, 7.2 72 | 72
HEIGHT , INCHES H, | 603 | 601 | 601 | H. | 600 | 596 | 595 |[CONFINING PRESSURE , ksf 03' 1.0 30 | 50
WATER CONTENT, %| W, | 480 | 480 | 480 | W, | 676 | 658 | 650 |MAX. DEVIATOR STRESS ,ksf |o4-05| 703 | 11.0 | 11.7
DRY DENSITY, PCF | Ydryo| 563.8 | 53.9 | 54.0 | Yaryc | 54.5 | 554 | 558 |ULT.DEVIATOR STRESS, ksf |04-03] 85 9.0 | 94
SATURATION ,% S, | 694 | 697 | 700 | S, | 7000|1000 100.0 |[Specimen Shape @ Shoared
VOID RATIO €, | 1472|1468 1.461| e, |1.439|1.401]| 1.384 |Failure
CONTROLLED : Strain @ 0.02 % per minute T50, Minutes = 18.0
PROCTORTYPE:  Standard, MAXIMUM DRY DENSITY, PCF : 56.6 ,OPTIMUM MOISTURE CONTENT, % 48.0
REMOLDED : Specimens were remolded to 95 % of maximum dry density at about 0.0 % wet of o.m.c.
SHEAR TOTAL EFFECTIVE (ALT. FAILURE INTERPRETATION)
STRENGTH COHESION, C (ksf) 4.3 |APPARENT COHESION , ( ksf) 0
PARAMETERS |ANGLE OF INTER. FRICTION, ®( DEGREES ) 8 |ANGLE OF INTER. FRICTION, @' ( DEGREES) : 39
. -—
6 Gﬂﬂl: == . TOTAL STRESSES
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a height of 760 mm (30 in).

g of the falling weight onto the
ding to the ground surface, the
test. The free fall and height of
- of drill rigs use a rope wrapped
« the rope which then tightens on
rope until the weight is visually
ne the rope is released with the
restion around the power pulley
count will be obtained. Several
1echanical hoist-trip device. This
factors such as pushing a rock,
: pressures also contribute error
ducible in situ).

ow count N > 100. The log may
indicating 70 blows for 150 mm
ration. Large blow counts both
;ause rapid equipment wear and
refusal” by ASTM at 100 assists
z firm to better identify drilling

tigate the status of cohesionless
ly used in both cohesionless and
[ types of foundations. In loose
available to aid in retaining the
ithout falling out of the sampler

the string of rods, the sampler
lay (see Fig. 6-3a) the recovered
usually immediately tested for
(Fig. 6-3a) or a portable field
1ally stored in small glass jars
imple depth, and blow count N.
as necessary for sieve analyses,
:rg limits. The boxes of samples
tboratory for a stated period of

yroperties have been proposed.
than guesses. For example, in
nost meaningless. The estimate
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Table 6-1 Standard penetvation test (SPT) correlations
Strength correlations will be given in later chapters as needed. Values shown
are primarily for “order of magnitude.”

Cohesionless Soil

N 0-10 11-30 31-50 >50

Unit weight y, kN/m?  12-16 14-18 16-20 18-23

Angle of friction ¢ 25-32 28-36 30-40 >35

State Loose Medium Dense Very dense [hn e = L, 3bpc”

Relative density D, see Eq. (6-3) and Eq. (6-4) since depends on Po =17y

Cohesive Soil

N <4 46  f 6-15 “\ | 1625 >25
Unit weightt y, kN/m?3 14-18 16-18 16-18 16-20 >20
q,, kPat <25 20-50  [30-60 l 40-200 | >100
Consistency Very soft Soft ' Medium o Stiff | Hard
t Values heavily dependent on water content. "} n ‘}\ e

: AESLO

for angle of internal friction ¢ is gen]e}'e)illi')'?' "éﬁarfservati'v;:‘ and (as noted in
Chap. 13) it is common to estimate ¢ as 30 to 32° for many projects.

The relative density D, is often related to N but is often a very poor correla-
tion. This results from N being somewhat project- and site-dependent and from
D, being rather tenuous to define (or reliably compute). As a consequence of this
and some recent work which seems promising, it was decided not to include D, in
Table 6-1, but rather provide the current * best estimate ” equations.

According to Marcusson and Bieganousky (1977)

D, = 0.086 + 0.0083(2311 + 222N — 711(OCR) — C,0')"2 (6-3)

and according to Fardis and Veneziano (1981), who applied much of the data
used to develop Eq. (6-3), the relationship is

InN=C,+4+206InD,+ C,In g, (6-4)

where C; = 7.7 for o} in kPa; 53 for psi units
C, = depth function which should be determined at a site by measuring N
and D,}
C; = 0222 for o, in kPa; 0.442 for psi units
OCR = overconsolidation ratio defined by Eq. (11-2)

Both of these equations are based on regression analyses. Equation (6-3) is based
on four dissimilar soils and a large number of tests and claims a 78 percent
reliability with a 4+0.075 standard deviation.

Example 6-2 Given: the SPT blow count at a depth of 4 m is 12. The soil is
very sandy with traces of gravel and has an estimated unit weight y = 17.9
kN/m?. The soil is damp but above the water table.

T If no correlation is made for C,, use the value of C, = 2.67 obtained from the data base used
for the equation.

See Redi D
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as glacial till clays and those found in the B horizon of residual deposits, are of
medium sensitivity. A few glacial clays and most fresh-water deposits are very
sensitive. A few of the fresh-water and marine deposits are quick. The sensitivity
of the large majority of cohesive deposits will range from 2 to 8. Sensitivities
greater or less than this are much less commonly encountered. Most quick clays
seem to be found (or at least reported) in Canada and Scandinavia.

13-10 EMPIRICAL METHODS FOR SHEAR STRENGTH

Numerous correlations for shear strength or shear strength parameters have been
proposed in the literature. Several will be presented here to illustrate some of
those available.

One of the earliest correlations is that between the SPT (Sec. 6-9) and the
unconfined compression strength, as was illustrated in Table 6-1.

Correlations between ¢ and plasticity index I, are shown in Fig. 13-20. A
relationship between ¢ and percent clay fraction (Skempton, 1964) is shown in
Fig. 13-21. Both of these curves should be used cautiously, as there are several
major exceptions which can be found in the literature as well as substantial
scatter in the data points used to establish the curves. For routine soil work,
however, particularly in regions where w; is on the order of 20 to 45 and I, on
the order of 15 to 30, these curves will be reasonably reliable.
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Figure 13-20 Cofrelation between angle of internal friction ¢’ (true) and plasticity index for both
undisturbed and femolded soil. (After Bjerrum and Simons, 1960.)
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Figure 13-22 illustrates 1
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be made for statistical deten
test pits.
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Figure 13-22 The torvane.



ATTALIMELNT F

"91PWI1S3 Ue JOJ STYE{JEAR BIEP JUITIFIINSUT SITEDpuT (&R

anTeA 3yl ueyl 133jea1d sy £11adoad Tesydda eyy $231BJTPUT () %

‘BIEP YgS) WO1J PRUTEIqO 31k pue sadoaAus
“umoys U18Us138 9ATI93739 103 a1e §O73STi210eiEYd YIJusis [edfdAl <7

‘Kpisuep wnunxow 10313019

*JUBWIUT JUOD [EI3IET PIT31pou, 10] 218 YITyM yg) Pu® ) JO SINTEA 1dadX3 AITsuap
3197dwos yiym Buypeor [eITIIaA J0J 31e SINTEA UOFSsaidwoy °f WNWIXeW 1033014 paAepuels, 30 UOTIFPUOD 103 31e sar3iadoid v 1
:s3j0N
sfe1d
001 ~ 5z | 937 10 ¢ wreen seaes s senan evean srane seusa 12 - ¢y 001 - 59 £311s pue sdeya ojueSig HO
£31o138ed
OST - 0¢ | ssar a0 g ¢-01< S€T0 61 (1]x4 ostz 6°¢ 9°z 61 - 9¢ SOT - 52 usTY jo sAer> dpueliouy H
*SITJS I713Isera
007 - 05 | ssat 10 g1 (-01< X ¢ A4 114 ozYy 00§1 8t 0z %2 ~ 0% $6 - 0L '93TFs Aakeyd ojuesiouy HA
*&3to1318eTd MOT ‘sfeyd
001 - 05 | ssay 10 ¢ traae srsen aruae . . srase seane 12 - €€ 00l - 0g -3118 pue s3yfs sjuedig 10
—-— — I *£3119139ed H:.:vuﬂ.]
002 - 05 | ssar 10 ¢ 1-01< 90 | | sz | oLz | oosT | sz E°T 121 -9z | 021 - 66 | 97 moT jo eer> sruedzour | 1o
- [
“Ae1d> pue
uenes -0 x ¢ 290 w 09y 0SeT [ae4 0°t 1 - 2T ozl - 001 1118 dtuedaout yo 2amIXIK | 13-TH
*SITIS
002 - 001 | 9831 10 g ¢-01< 29°0 (43 061 oop! L1 6°0 [T - vT 0Z1 - S6 | A3Ke1> pue s31Fs djuedioug ™
*XJu-£e1d-pues papeas
00¢ - oot 0z - ¢ (-01< x ¢ 09°0 1€ o€z 0SST 27z [ - 61 se1 - o1 &1300d ‘spues Kake) [ os
*93uty o1Iserd £11y817s
0o¢ - oot 0E - § 9-01¢< * Z 990 £E 00€ 0501 LA 8'0 -9 OET - o1l Y3ItA xju AeTd ITTS-pues | JS-KS
"XTW 2TFS-pues
oot - oot oy - o1 ¢-0I< X ¢ £9°0 € 0zYy osor 9°1 8°0 =91 S21 - Ot | popead Ariood ‘spues L3115 | Ks
. *X7u y3aeid-pues
00t + 002 0% - ot £-01< L7341] 4% 0 0 [ 80 T -1z 0ZI - 001 | ‘spues ueay> papead A1ioog ds
*spues L[[aaead
00t - 002 oy - 02 £-01< 6L°0 8¢ 0 0 [l 9°0 6 - 91 OET - OT1 ‘spues ueat> popead T1oM [ ms
*Aeyd-pues-1aae1d popeis
00€ - 001 0% - 0z 1-0T< 09°0< 16 verss e 9°r Lo 6 - vl OET - ST1 A1100d ‘syanead fakery | oo
*AT19-pues_y9aei1d popead
00% ~ 001 09 - 0t 9-01< £9°0< 1134 o srnee 1y [ 8-t SET -~ 021 Ar100d ‘syaaeid L37i§ W9
Xjm pues-yaae1d "syaaeald
00% - 0sZ 09 - ot 1-01 ?L°0< Le< 0 0 6°0 %°0 17T - %1 ITA uear> papeid A1ioog 40
“93INIXTW pues-Taaeid
00S - oot 08 - 0% -0l X ¢ 6L°0< BE< 0 0 9°0 €0 8 ~-T11 SET - S21 | “ST2AE12 uea(d> papead [ropm MO
ELLI &)
S-\.ni . 1eur3130 30 uadaayg
.:/.—343-—7 SINTRA NGD ‘ujm/*aj @ uel| (s99133q 38d 3ad (18d og) (18d 02) Juad13g 30od ad4} 1108 Toquis
A 3o 28uey £I31119 adotaaug (pe3eanies) | (paioed 303 383 | ‘siniejon ‘ay37ap dnoig
enynpoy -eam1ag jo 883138 uoysayo) -mod> sgw) g9°¢ Iy 9°1 3y mwotido atun Laq
apeadqng JUaYd13330) AAT199333) uotsaYOy 30 28uwy unmwixey
Jo afuey 1eo1dAg g Jo I3uey
uoyssaidun]
823119%193d610Yy) Yidusaig (eIFdLg 30 entes TEatdAL 1
s{rog pa3oedwo) jo sorjasdoag TeordLg
1 ¥19vl
ﬂ» x 1 ~ -

7.2-39

See Rel, Y



ATTEYMENT (>

500 C ] | i
F y=0.65x |
450 = RZ =0.97 | : 1 :
L |No. of Data Points = 290 / I
400 : > ;
[ | |

w
th
o
’\

S

N

250 F =

r . //}/’
- %
200 | . 3%
150 | 8 peak = 33 deg.

Peak Shear Strength (kPa)

38

s | Capeak=0kPa J

100 5 % : '
X P4 |
L o * |

50 F E .

[ |

| |

0 ] i L i " A A
0 100 200 300 400 500 600 700 800
Normal Stress (kPa)

Appendix Figure 8a — Peak Shear Strength; NW-NP Geotextile against Granular Soil.
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Appendix Figure 8b — Residual Shear Strength; NW-NP Geotextile against Granular Soil.
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Appendix Figure 2i — Peak Shear Strength; Textured HDPE against NW-NP Geotextile
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Side of Fabric-Reinforced GCL.
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Appendix Figure 9¢ - Peak Shear Strength; Woven Geotextile against Cohesive Soil.
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Appendix Figure 9f - Residual Shear Strength; Woven Geotextile against Cohesive Soil.
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Charah, Inc. | Colon Mine Site - Calculations I_)?



HDR Computation Job Number  453925-235691-018 [No.

Project Charah Colon Mine Computed EAW |Date 12/31/2014
Subject Permit Application Checked  MDP |Date 12/31/2014
Task  Subcell Divider Berms Sheet 1|Of 1

Objective: Determine if the subcell berms are large enough to handle a 2-year, 24-hour storm event.

References:
1. NC Erosion and Sediment Control Planning and Design Manual.

Given:
3.6 in, 2-year, 24-hour precipitation event (Raleigh, NC) Ref 1
2 : 1
V. = Ax ABBE0C 1 12in v - LI pa
acre ft 3
Where: Vg = Precipitation event volume (ft’) v = Volume of Pond (pyramid) (ft°)
A = Area (acres) h = Height of the berm (pyramid) (ft)
p = precipitation event (in) A= Area of ponding (pyramid base) (ft)
Case 1: Will Subcell Divider Berm handle precipitation into one subcell?
Required ponding Area of Available
Subcell ~ Volume Berm behind berm  Ponding Volume  Factor
Subcell Area (acres) (ft3) Height (ft) (sf) (acres) (ft3) of Safety = Check

1A 8.6 112,385 4 94,296 2.2 125,728 11 OK
1B 14.2 185,566 3 383,949 8.8 383,949 2.1 OK
2 15.3 199,940 5 203,207 4.7 338,678 1.7 OK
3A 8.6 112,385 7 166,645 3.8 388,838 35 OK
3B 10.6 138,521 8 89,500 2.1 238,667 1.7 OK
4A 8.7 113,692 8 53,449 1.2 142,531 13 OK
4B 9.5 124,146 8 139,070 3.2 370,853 3.0 OK
4C 6.4 83,635 5 111,427 2.6 185,712 2.2 OK
4D 7.3 95,396 7 64,806 15 151,214 1.6 OK
5A 8.6 112,385 6 96,540 2.2 193,080 1.7 OK
5B 10.2 133,294 8 110,178 25 293,808 2.2 OK
5C 10.7 139,828 11 72,321 17 265,177 19 OK

Case 2: Will downstream Subcell Divider Berm handle precipitation from upstream subcells?

Downstrea
Downstream m Subcell Contributing Total
Subcell Required Subcells Required

Lower  Available  Volume cContributing Required Volume  Eactor

Subcell Volume (ft%)  (ft%) Subcells  Volume (ft%) (f)  of Safety Check
1B 383,949 185,566 1A 112,385 297,950 1.3 OK
3B 238,667 138,521 3A 112,385 250,906 1.0 NOT OK!
4B 370,853 124,146 4A 113,692 237,838 16 OK
4D 151,214 95,396 4C 83,635 179,032 0.8 NOT OK!
5B 293,808 133,294 5A 112,385 245,678 1.2 OK

Conclusion:
Individual subcells can contain the design storm event.
Subcells 3B and 4D, can't contain the flow from the upstream subcells.
Therefore, the upstream subcells must be managed independently.

Subcell Divider Berms.xIsx
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HDR Computation

Job Number 453925-235691-018 No.

|Project Charah Colon Mine |computed  MDP  |Date 12/30/2014

|Subject Permit Application |checked EAW |Date  12/31/2014

|Task Stormwater Pipe Perforations and Sizings | 1 |Of 3

Objective: Determine if the leachate pipes and perforations are large enough to handle the 10 year 24 hour storm event.

References:

1. Malcom, H. Rooney (1989). Elements of Urban Stormwater Design . Raleigh: NC State Univ.

2. Sharma, H. D., & Lewis, S. P. (1994). Waste Containment Systems, Waste Stabilization, and Landfills: Design and
Evaluation . New York: John Wiley & Sons, Inc.

Calculations:

Eq.1 Q = Cd A,/Zgh Reference 1

Where: Q = Flow Rate (cfs)
C4 = Coefficient of Discharge (dimensionless)
A = Cross-sectional Area of Orifice
g = gravity (ft/s?)

h = head (ft)

7.48 gal/cf 12 in/ft
60 s/min 43,560 sf/acre
60 min/hr
24 hr/day

Determine the actual Flow Rate per Acre based on HELP model runs

Intensity 1oy 24, = 5.62 inches
Maximum Subcell Size = 15.3 acres
Storm Event Qq = 312,129 cf/acre/day
Qgpm = 1621.45 gal/acre/min
Maximum Drainage distance = 950 feet
Area of Drainage per foot of pipe = 950 sf
Area of Drainage per foot of pipe = 0.022 ac

Required Drainage per foot of pipe = 35.362 gpm (actual flow rate per acre for the drainage area of the pipe)

Stormwater Pipe Perforation Calc.xIsx



HDR Computation

Job Number 453925-235691-018 No.
|Project Charah Colon Mine |computed  MDP  |Date 12/30/2014
|Subject Permit Application |checked EAW |Date  12/31/2014
|Task Stormwater Pipe Perforations and Sizings | 2 |Of

Determine the maximum allowable flow in the pipe based on the perforations into the pipe and a maximum head

Diameter of perforation, dperoration =

d perforation —

q)2
A= —
Eq.2 ”(Zj

Aperforation =

0.375 in

0.03125 ft

0.00077 ft*

Using Equation 1, determine the flow in the pipe

Cd=

Ape rforation

>
"

o~pe rforation

Qperforation
Number of Perforations per foot of pipe =

Qper foot of pipe =

Required Flow Rate

gpm
35.362

0.6 typical default value (Ref. 1)

0.00077 ft*
32.2 ft/s’
8 in The pipe is 8 inches in diameter. The head was
assumed to be from the center of the pipe to 12
0.67 ft inches above the liner.
0.003 cfs

1.35 gpm per perforation
30 perforations per foot of pipe
40.60 gpm

Allowable Flow Rate

gpm
40.60

Conclusion:

orifices.

The allowable flow rate is greater than the required flow rate. Therefore the allowable flow rate based on pipe
perforations will be sufficient to meet the actual expected flow rate. Sufficient volume can get into the pipe through the

Stormwater Pipe Perforation Calc.xIsx




HDR Computation

Job Number 453925-235691-018 No.
|Project Charah Colon Mine |computed  MDP  |Date 12/30/2014
|Subject Permit Application |checked EAW |Date  12/31/2014
|Task Stormwater Pipe Perforations and Sizings | 3 |Of 3

Determine the maximum allowable flow in the pipe based on the pipe size and flowing full

8
D )3 /s

Eq.3 Q =

Reference 1

Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q
Allowable Q is greater than Required Q

16 n
Where: Q = Flow Rate (cfs)
D = Theoretical Pipe Diameter (in) for just-full flow
n = Manning roughness coefficient (dimensionless)
s = Longitudinal slope (ft/ft)
= 8 in
n= 0.009 Reference 2, page 472
Allowable Allowable
Slope Q (cfs) Q (gpm) Check

0.10% 0.55 248

0.25% 0.87 393

0.50% 1.24 555

0.75% 1.52 680

1.00% 1.75 785

1.25% 1.96 878

1.50% 2.14 962

1.75% 2.31 1,039

2.00% 2.47 1,111

2.25% 2.62 1,178

2.50% 2.77 1,242

2.75% 2.90 1,302

3.00% 3.03 1,360

3.25% 3.15 1,416

3.50% 3.27 1,469

3.75% 3.39 1,521

Conclusion:

The allowable flow rate is greater than the required flow rate for slopes 0.1% and above. Smaller pipe slopes were not
run, but it is assumed that the bottom slope will not be smaller than 2% accounting for settlement. Therefore the
allowable flow based on pipe size will be sufficient to meet the actual expected flow rate.

Stormwater Pipe Perforation Calc.xIsx




This page intentionally left blank.



HDR Computation | Job No. 453925-235691-018

|Project: Charah Colon Mine |Computed PAW |Date 11/3/14|
|Subject: Permit Application |Checked EAW |Date 11/6/2014
|Task: Drainage - Time of Concentration |Sheet 1|0f 1

Objective Determine the Time of Concentration based on the proposed top of fill grades.

References
1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
Equations
Time of Concentration, (t) is the longest time of flow from points on the watershed ridge to
the outlet of the watershed.
t = [le H]0.385
128
Time of Concentration,(min) = t,
Hydraulic length of watershed, (ft) = L
Elevation change along length, (ft) = H
Cells 2-5
Flow Path 1 Hydraulic length of watershed L (ft) = 1,371
Peak Elevation of watershed (ft) = 330
Low Elevation of watershed (ft) = 260
Elevation change along length H (ft) = 70
t. (min) = 6.4
Flow Path 2 Hydraulic length of watershed L (ft) = 3,449
Peak Elevation of watershed (ft) = 328
Low Elevation of watershed (ft) = 268
Elevation change along length H (ft) = 60
t. (min) = 19.7
Flow Path 3 Hydraulic length of watershed L (ft) = 2,657
Peak Elevation of watershed (ft) = 330
Low Elevation of watershed (ft) = 245
Elevation change along length H (ft) = 85
t. (min)=  12.7
Cell 1
Flow Path 1 Hydraulic length of watershed L (ft) = 1,660
Peak Elevation of watershed (ft) = 322
Low Elevation of watershed (ft) = 270
Elevation change along length H (ft) = 52
t. (min) = 8.9
CONCLUSION

Most of the drainage ara is within the Flow Path 1 and 3 areas.
Use a Time of Concentration of 10-Minutes

Drainage.xlIsx
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| Job No. 453925-235691-018 |

HDR Computation

|Project: Charah Colon Mine |Computed PAW |Date 11/03/14
|Subject: Permit Application |Checked EAW |Date 11/6/14
|Task: Drainage - Perimeter Channels |Sheet l|of 3

Obijective Design the stormwater channels around the perimeter of the structural fill for the 25-yr storm.
Assume sideslope swales and/or sloe drains are installed as fill progresses. This will minimize the drainage area.

References
1. NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3. NCDOT Standard Specifications for Roads and Structures
4. North American Green Product Brochure version 4.11
5. East Coast Erosion Blankets (ECS-1)
6. Maccaferri
7. Green Armor Systems
8. NOAA Atlas 14, Volume 2, Version 3 (Sanford, NC)
Equations
Normal Depth Procedure (Manning's Eqn) Ref 2
Z,,= AR? Area (A) = bd + z ?
Ziq=Qn/ 1495 R = Area / (b+2d(Z*+1)*®)
AR™*=Qn/ 1.495°° Avg Shear Stress (T) = d*s*unit weight of water
Q (cfs) =CIA Zyy = Zyq

Channel Design

Min Channel Freeboard= 0.2  ft

Inside Channel Side Slope = 2 (enter X for X:1)
Outside Channel Side Slope = 2 (enter X for X:1)
Bottom Width, b = 4 ft
Runoff Coeff (initial)= 0.60 Ag land, smooth Ref 1
Runoff Coeff (permanent)= 0.25 Pasture, Sandy Ref 1
I (infhry= 6.76  25-yr, 10-min Design Storm (Sanford, NC) Ref 8
Various Lining Types *Depth of Flow is not specified for Manning's' n Manning's n Allowable
Lining depths of depths of Shear Stress
Type  Lining Description 0-0.5ft 0.5-2.0ft Vp (ft/sec) (psf)
A Jute Net (HEC-15) 0.015 2.0 0.45
B Erosion Control Blanket Single Net (Curlex 1) 0.034 5.0 1.55
C Erosion Control Blanket, Straw w/ Single Net (Ref 4)* 0.025 6.7 1.50
D Erosion Control Blanket Double Net (Curlex HV) 0.026 10.0 1.65
E Ordinary Firm Loam (Ref 2) 0.023 0.020 3.5 2.0
F Grass Lined (Ref 1)* 0.030 5.0 2.0
G 6" Rip Rap (Ref 2, Ref 1) 0.069 9.0 2.0
H GreenArmor 7010 (vegetated) 0.034 16.0 8.0
| Unvegetated Turf Reinforcement Mat (TRM) (NAG C350) 0.025 9.5 2.25
J Class D Phase 2 (Partially vegetated) TRM (NAG C350) 0.048 14.0 3.34
K 12" Rip Rap (Ref 2, Ref 1) 0.078 125 4.0
L Class B Phase 3 (Fully vegetated) TRM (NAG C350) 0.048 18.0 5.7
M Reno Mattress (6-inch, unvegetated) Ref 6 0.0277 13.8 4.3
N Reno Mattress (6-inch, vegetated) Ref 6 0.050 13.8 8.35
@] Smart Ditch (Pre-formed HDPE channel) 0.022 - -
P Concrete (HEC-15, EPA 832-F-99-002) 0.013 25.0 10.0

Drainage.xlsx Perimeter Channels



HDR Computation

| Job No. 453925-235691-018 |

|Project: Charah Colon Mine |Computed PAW |Date 11/03/14
|Subject: Permit Application |Checked EAW |Date 11/6/14
|Task: Drainage - Perimeter Channels |Sheet 2|of 3

Drainage Area is measured in plan view and does not account slope. Refer to sheet "Channels" for drainage areas.
Select Lining System for each channel slope that will handle the design flow when vegetated and when initially placed

Channel Side Slope

Drainage Bottom
Area Channel Inside Outside Width, b
Node (acres) elev2 elevl length (ftf Slope (X:1) (X:1) (ft)
DI #1 0.96 324 294 529 57% 2 2 4
DI #2 2.9 288 279 823 1.1% 2 2 4
DI #3W 5.2 280 269 1,100 1.0% 2 2 4
DI #3E 2.3 270 269 530 0.2% 2 2 4
DI #5W 3.2 280 259 643 3.3% 2 2 4
DI #5S 3.8 282 259 614 3.7% 2 2 4
DI #6 N 3.1 297 288 600 1.5% 2 2 4
DI #6 W a 8.2 322 296 1,034 25% 2 2 4
DI#Wb 124 294 288 676 0.9% 2 2 4
Cell1N 5.3 290 284 558 1.1% 2 2 4
DI #7E 38.6 278 272 706  0.8% 2 2 4
DI #7W 4.1 276 271 434 1.2% 2 2 4
Flow Cross Avg Shear
Channel  Flow Q Lining Depth  Sectional Velocity  Stress
Location (cfs) Type Zyeq d (ft) Area (sf) R Za (ft/sec) (Ib/sf) Comment
Initial Lining
DI #1 3.9 E 0.22 0.17 0.75 0.16 0.22 5.2 0.6 Need Liner
DI #2 11.8 E 151 0.53 2.69 0.42 151 4.4 0.4 Need Liner
DI #3W 211 E 2.83 0.75 4.15 0.56 2.83 51 0.5 Need Liner
DI #3E 9.3 E 2.88 0.76 4.20 0.57 2.88 2.2 0.1 OK
DI #5W 13.0 E 0.96 0.41 1.98 0.34 0.96 6.6 0.8 Need Liner
DI #5S 154 E 1.07 0.44 2.13 0.36 1.07 7.3 1.0 Need Liner
DI #6 N 12.6 E 1.38 0.50 2.53 0.40 1.38 5.0 0.5 Need Liner
DI#Wa 333 E 2.82 0.75 4.14 0.56 2.82 8.0 1.2 Need Liner
DI# Wb 503 E 7.17 1.24 8.04 0.84 7.17 6.3 0.7 Need Liner
Cell1N 215 E 2.78 0.75 4.10 0.56 2.78 5.2 0.5 Need Liner
DI #7E 156.6 E 22.80 2.22 18.72 1.34 22.80 8.4 1.2 Need Liner
DI #7W 16.6 E 2.08 0.64 3.35 0.49 2.08 5.0 0.5 Need Liner
Temp Lining
DI #1 3.9 C 0.27 0.20 0.86 0.18 0.27 4.5 0.7 OK
DI #2 11.8 C 1.89 0.60 3.14 0.47 1.89 38 0.4 OK
DI #3W 211 C 3.54 0.85 4.86 0.62 3.54 4.3 0.5 OK
DI #3E 9.3 C 3.60 0.86 4.92 0.63 3.60 1.9 0.1 OK
DI #5W 13.0 C 121 0.47 2.31 0.38 1.21 5.6 1.0 OK
DI #5S 154 C 1.34 0.50 2.48 0.40 1.34 6.2 1.2 OK
DI #6 N 12.6 C 1.72 0.57 2.94 0.45 1.72 4.3 0.5 OK
DI#Wa 333 C 3.52 0.85 4.84 0.62 3.52 6.9 1.3 Need Diff Liner
DI# Wb 503 C 8.96 1.38 9.37 0.92 8.86 5.4 0.8 OK
Cell1N 215 C 3.48 0.84 4.80 0.62 3.48 4.5 0.6 OK
DI #7E 156.6 C 28.49 2.47 22.07 1.47 28.49 7.1 1.3 Need Liner
DI #7W 16.6 C 2.60 0.72 3.91 0.54 2.60 4.3 0.5 OK

Drainage.xlsx

Perimeter Channels



| Job No. 453925-235691-018 |

HDR Computation

|Project: Charah Colon Mine |Computed PAW |Date 11/03/14
|Subject: Permit Application |Checked EAW |Date 11/6/14
|Task: Drainage - Perimeter Channels |Sheet 3|of 3
Flow Cross Avg Shear
Channel  Flow Q Lining Depth  Sectional Velocity  Stress
Location (cfs) Type Zyeq d (ft) Area (sf) R Za (ft/sec) (Ib/sf) Comment
Permanent Lining
DI #1 1.6 F 0.14 0.13 0.57 0.12 0.14 2.9 0.5 OK
DI #2 4.9 F 0.94 0.41 1.95 0.34 0.94 25 0.3 OK
DI #3W 8.8 F 1.77 0.58 3.00 0.45 1.77 2.9 0.4 OK
DI #3E 3.9 F 1.80 0.59 3.03 0.46 1.80 1.3 0.1 OK
DI #5W 5.4 F 0.60 0.31 1.44 0.27 0.60 37 0.6 OK
DI #5S 6.4 F 0.67 0.33 1.55 0.28 0.67 4.1 0.8 OK
DI #6 N 5.2 F 0.86 0.38 1.84 0.32 0.86 2.9 0.4 OK
DI#Wa 139 F 1.76 0.58 2.98 0.45 1.76 4.6 0.9 OK
DI# Wb  21.0 F 4.48 0.97 5.74 0.69 4.48 37 0.5 OK
Cell1N 9.0 F 1.74 0.57 2.96 0.45 1.74 3.0 0.4 OK
DI #7E 65.2 F 14.25 1.76 13.25 112 14.25 4.9 0.9 OK
DI #7W 6.9 F 1.30 0.49 2.43 0.39 1.30 2.9 0.4 OK

Select an appropriate temp liner for DI 6W a and DI #7E

Flow Cross Avg Shear
Channel Channel  Lining Depth  Sectional Velocity  Stress
Location Slope Type Zyeq d (ft) Area (sf) R Za (ft/sec) (Ib/sf) Comment
DI#6 W a 2.5% H 4.72 0.99 5.96 0.71 4.72 0.7 1.6 OK
DI #7E 0.8% H 12.27 1.63 11.88 1.05 12.27 0.5 0.9 OK
CONCLUSION
Inside Outside Bottom Min Top
Channel  Channel Width, Slope  Depth Build  Width
Channel (X:1) (X:1) b (ft) (%) (ft) Depth(ft) (ft) Temporary Lining Permanent Lining
DI #1 2 2 4 5.7% 1.2 2 12 straw w/ Single Net Grass Lined
DI #2 2 2 4 1.1% 0.8 2 12 straw w/ Single Net Grass Lined
DI #3W 2 2 4 1.0% 1.1 2 12 straw w/ Single Net Grass Lined
DI #3E 2 2 4 0.2% 1.1 2 12 straw w/ Single Net Grass Lined
DI #5W 2 2 4 3.3% 0.7 2 12 straw w/ Single Net Grass Lined
DI #5S 2 2 4 3.7% 0.7 2 12 straw w/ Single Net Grass Lined
DI #6 N 2 2 4 1.5% 0.8 2 12 straw w/ Single Net Grass Lined
DI #6 W a 2 2 4 2.5% 1.2 2 12 GreenArmor 7010 Grass Lined
DI#6 W b 2 2 4 0.9% 1.6 2 12 straw w/ Single Net Grass Lined
Cell1N 2 2 4 1.1% 1.0 2 12 Straw w/ Single Net Grass Lined
DI #7E 2 2 4 0.8% 2.7 3 16  GreenArmor 7010 Grass Lined
DI #71W 2 2 4 1.2% 0.9 2 12 straw w/ Single Net Grass Lined

Though Channel DI #6Wa & DI #7E requires a heavier temporary liner than the other channels, the permanent liner for all channels is
grass. Therefore, using the Straw w/ Single Net could be used but additional maintenance of the channel may be necessary until grass is
established.

Drainage.xlsx Perimeter Channels
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| Job No. 453925-235691-018 |

HDR Computation

|Project: Charah Colon Mine |Computed PAW |Date 11/03/14
|Subject: Permit Application |Checked EAW |Date 11/6/14
|Task: Drainage - Sideslope Swales |Sheet 1|of 2
Objective  Design the sideslope channels on the structural fill for the 25-yr storm.
References
1. NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3. NCDOT Standard Specifications for Roads and Structures
4. North American Green Product Brochure version 4.11
5. East Coast Erosion Blankets (ECS-1)
6. Maccaferri
7. Green Armor Systems
8. NOAA Atlas 14, Volume 2, Version 3 (Sanford, NC)
Equations
Normal Depth Procedure (Manning's Egn) Ref 2
Z.,= AR?® Area(A)=bd+zd
Zieq= QN /1.495%° R = Area / (b+2d(z*+1)>°)
ARP=Qn/ 1.495%° Avg Shear Stress (T) =d*s*unit weight of water
Q (cfs) = CIA
Zav = Zreq
Channel Design
Min Channel Freeboard = 0.2  ft
Inside Channel Side Slope = Varies (enter X for X:1)
Outside Channel Side Slope = Varies (enter X for X:1)
Bottom Width, b = Varies ft
Runoff Coeff (initial)= 0.60  Ag land, smooth Ref 1
Runoff Coeff (permanent)= 0.25 Pasture, Sandy Ref 1
I (inf/hr)= 6.76  25-yr, 10-min Design Storm (Sanford, NC) Ref 8
Various Lining Types Manning's n Allowable
Lining depths  depths Shear Stress
Type Lining Description of 0-0.5 0f0.5- Vp (ft/sec) (psf)
A Jute Net (HEC-15) 0.015 2.0 0.45
B  Erosion Control Blanket Single Net (Curlex 1) 0.034 5.0 1.55
C  Erosion Control Blanket, Straw w/ Single Net (Ref 4)* 0.025 6.7 1.50
D  Erosion Control Blanket Double Net (Curlex HV) 0.026 10.0 1.65
E  Ordinary Firm Loam (Ref 2) 0.023 0.020 35 2.0
F  Grass Lined (Ref 1)* 0.030 5.0 2.0
G 6" Rip Rap (Ref 2, Ref 1) 0.069 9.0 2.0
H  GreenArmor 7010 (unvegetated) 0.034 12.0 3.3
I Unvegetated Turf Reinforcement Mat (TRM) (NAG C350) 0.025 9.5 2.25
J  Class D Phase 2 (Partially vegetated) TRM (NAG C350) 0.048 14.0 3.34
K 12" Rip Rap (Ref 2, Ref 1) 0.078 12.5 4.0
L Class B Phase 3 (Fully vegetated) TRM (NAG C350) 0.048 18.0 5.7
M  Reno Mattress (6-inch, unvegetated) Ref 6 0.0277 13.8 4.3
N Reno Mattress (6-inch, vegetated) Ref 6 0.050 13.8 8.35
O Smart Ditch (Pre-formed HDPE channel) 0.022 - -
P Concrete (HEC-15, EPA 832-F-99-002) 0.013 25.0 10.0
*Depth of Flow is not specified for Manning's' n
Drainage.xlIsx Swales



| Job No. 453925-235691-018 |

HDR Computation

|Project: Charah Colon Mine |Computed PAW |Date 11/03/14
|Subject: Permit Application |Checked EAW |Date 11/6/14
|Task: Drainage - Sideslope Swales |Sheet 2|of 2

Drainage Area is measured in plan view and does not account slope.
Select Lining System for each channel slope that will handle the design flow when vegetated and when initially placed

Channel Side Slope

Drainage Bottom
Channel Area  Channel Inside Outside Width, b
Location (acres) Slope (X:1) (X:1) (ft)
Sideslope 13.3 2.0% 4 4 0 Largest Drainage Area (DI #5 on the Slope Drain Areas)
Diversion Berm 7.5 0.25% 2 2 0 Largest Drainage Area (DI #3)
Flow Cross Avg Shear
Channel Flow Q Lining Depth  Sectional Velocity  Stress
Location (cfs) Type Zreq d(ft) Area(sf) R Za (ft/sec) (Ib/sf) Comment
Initial Lining
Sideslope 53.9 E 5.12 1.31 6.91 0.64 5.12 7.8 1.6 Need Liner
Diversion Berm 30.4 E 8.17 2.07 8.59 0.93 8.17 3.5 0.3 Need Liner
Temp Lining
Sideslope 53.9 C 6.40 1.43 8.17 0.69 6.40 6.6 1.8 Needs Liner
Diversion Berm 30.4 C 10.21 2.25 10.16 1.01 1021 3.0 0.4 oK
Flow Cross Avg Shear
Channel Flow Q Lining Depth  Sectional Velocity  Stress
Location (cfs) Type Zreq d(ft) Area(sf) R Za (ft/sec) (Ib/sf) Comment
Permanent Lining
Sideslope 22.5 F 3.20 1.10 4.86 0.53 3.20 4.6 1.4 oK
Diversion Berm 12.7 F 5.10 1.74 6.04 0.78 5.10 2.1 0.3 oK
CONCLUSION
Side Slope Min to Construct
Inside Outside Bottom Top

Channel Channel Width, b Slope Depth  Width
(X1) (X1 (ft) %)  (fY) (ft)
Sideslope 4 4 0 2.0% 1.1 8.8
Diversion Berm 2 2 0 0.25% 1.7 6.9
Though the Straw w/ Single Net temporary liner for the sideslope is greater than the allowable shear stress, since it a tmeporary
condtion and the permanent liner is grass, the Straw w/ Single Net will work but the channel will need to be monitored and
maintained until vegetation is extablished.

Channels to have a temporary liner (Straw w/ Single Net)
Permanent liner is grass.

Drainage.xlIsx Swales



HDR Computation | Job No. 453925-235691-018 |

|Project: Charah Colon Mine |Computed PAW |Date 11/03/14
|Subject:  Permit Application |Checked: EAW  |Date: 11/6/14
|Task: Drainage - Slope Drains |Sheet: 1|of: 1

Objective: Size the slope drains for the 25-year storm.

Equations:
Q (cfs) =CIA
Runoff Coeff (initial)= 0.60 Ag land, smooth
Runoff Coeff (permanent)= 0.25 Pasture, Sandy
I (infhr)= 6.76 25-yr, 10-min Design Storm (Sanford, NC)
Drainage Area (acres) = Use largest drainage area

n
D e =16 [Qf

f area to pipe is in "post" condition

Manning's

Theoretical Size for pipe flowing full
D = Pipe diameter (inches)
Q = Peak Flow (cfs)
0.012 =n, Manning's Roughness Coefficient for ADS CPP
s = Pipe Slope (ft fall / ft run)

Orifice O = C, * A * (2gh)’®

Q (cfs) = Discharge
0.60 = C4 Coefficient of Discharge (dimensionless)
A (sf) = Cross Sectional Area of Flow at the orifice entrance

32.2 = Acceleration of Gravity g (ft/sec?)
h (ft) = driving head measured from centroid of the orifice (pipe) to the water surface

"Driving Headwater Rqd for Total Flow" is the depth of water above the centerline of the pipe required to achieve the flow.
"Driving Head Available" is the depth of the channel from the center of the pipe to the top of the channel.

Allowable head 2.5  feet (depth of channel)

Driving
Pipe Cross Headwater  Driving  Manning's
Slope Drainage Theoretical Pipe Dia Sectional Rqd for Head Possible
(ftfall/ Area  Flow  Sizefor Selected Areaof Total Flow Available Discharge
Scenario ftrun) (acres) Q (cfs) pipe (in) (in)  orifice (sf) (ft) (ft) Q (cfs) Comments

This assumes entire area

trying to get into the pipe
Sideslope 25% 13.3 225 12.7 18 1.8 7.0 1.8 57.0  though some is already in the
pipe due to sideslope swales.

Sideslope s , e 100 18 18 19 18 570 T_hls is drainage from only the
sideslope swale.
Diversion 1.0% 2 3.4 11.4 12 0.8 0.8 2.0 3.9
Berm
Diversion 4 g 75 127 187 18 18 22 18 11.4
Berm
Conclusion:

Use 18" corrugated plastic pipe (smooth wall)

Drainage.xIsx Slope Drains
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| _Job No. 453925-235691-018

HDR Computation

Project: Charah Colon Mine Computed:  PAW Date: 11/3/2014
Subject: Permit Application Checked: EAW Date: 11/6/2014
Task: Drainage - Drop Inlets Sheet: 1lof : 2
Objective:  Size the drop inlet outlet pipe and grates for the 25-year storm.
References: 1. Elements of Urban Stormwater Design, H. Rooney Malcom, P.E.
Equations:
Q=Cy*A(2*g*h)°® Orifice Equation
Q = cfs, discharge (based on permanent condition)
Cy= 0.59 coefficient of discharge Ref 1, p llI-11
g= 32.2 ft/sec?, gravity
h = ft, driving head measured from the center of the pipe
A = sf, cross sectional open area
Open area (A) Grate Manufacturer
A 3.6 V/-3610-7 East Jordan Iron Works
B 4.8 R-1792-KG Neenah
C 6.0 R-3531-A Neenah
Allowable head 2.0 feet (depth of channel)
Max Flow from Slope Drains 225 cfs
Check for inlet control
Perimeter Channel
Channel Slope Drain  Total Flow Open Required
Location Side 1 Side 2 Flow (cfs) (cfs) Grate Area (sf) head(ft)
DI #1 1.6 22.5 24.1 C R-3531-A 6.0 0.7 Ok
DI #2 4.9 22.5 274 C R-3531-A 6.0 0.9 Ok
DI #3 8.8 3.9 22.5 35.2 C R-3531-A 6.0 15 Ok
DI #4 Mininimal Flow
DI #5 54 6.4 225 34.3 C R-3531-A 6.0 15 Ok
DI #6 5.2 21.0 225 48.7 C R-3531-A 6.0 29 Problem
DI #7 65.2 6.9 225 94.6 C R-3531-A 6.0 11.1 Problem
Cut the flow in half then determine the required grate inlet area
DI #6 24.3 0.59 C R-3531-A 6.0 0.7 Ok
DI #7 47.3 0.59 C R-3531-A 6.0 2.8 Problem
DI #7 65.2 0.59 2 large grates will be necessary 9.8 2.0 Ok
Drainage.xlIsx Drop Inlets



| Job No. 453925-235691-018 |

HDR Computation

Project: Charah Colon Mine Computed:  PAW Date: 11/3/2014
Subject: Permit Application Checked: EAW Date: 11/6/2014
Task: Drainage - Drop Inlets Sheet: 2|of : 2
Size the Outlet culvert
D=16*(Qn/s*%)*® Theoretical Pipe Size (in) for pipe flowing full
D = Pipe diameter (inches)
Q = Peak Flow (cfs)
n= 0.013 Manning's Roughness Coefficient for RCP
s = Pipe Slope (ft fall / ft run)
Check pipe size based on Gravity Flow
DI #1 DI #2 DI #3 DI #4 DI #5 DI #6 DI #7
Q (cfs) = 24.1 27.4 35.2 10.0 34.3 48.7 94.6
Number of pipes 1 1 1 1 1 1 2
Slope (%) = 1.0% 1.0%  1.0% 1.0% 1.0% 1.0% 1.0%
Theoretical Diameter (in) = 24.6 25.8 28.3 17.7 28.0 32.0 31.6
Culvert Diameter (in) = 30 30 30 18 30 36 36
Conclusion:
For DI #1, #2, #3, #4, and #5 use a grate with 6 sf open area and a 30" RCP Outlet
For DI #6 use a two grates each with 6 sf open area and a 36" RCP Outlet
For DI #7, use two grates with 12 sf open area and 2- 36" RCP Outlet
Drainage.xlIsx Drop Inlets



HDR Computation

| _Job No. 453925-235691-018

Project: Charah Colon Mine Computed: PAW  |Date 77,/03/74
Subject: Permit Application Checked EAW Date 11/6/14
Task: Drainage - Drop Inlet across Power Line Right-of-Way Sheet 1|of 2
Obijective:  Design the grate, drop inlet and culvert for the power line right-of-way crossing for the 25-year storm.
References: 1. Elements of Urban Stormwater Design, H. Rooney Malcom, P.E.
Equations:
Q (cfs) =CIA
Runoff Coeff (initial)= 0.60 Ag land, smooth
Runoff Coeff (permanent)=  0.25 Pasture, Sandy
I (in/hry=  6.76  25-yr, 10-min Design Storm (Sanford, NC)
A (acres)=  27.6
Q initial (cfs) = 111.95
Q permanent (cfs) = 46.64
Orifice Equation
Q=Cy*A@*g*h)
Q = cfs, discharge (based on permanent condition)
Cq = coefficient of discharge 0.59 Ref 1, p 111-11
g= 322 ftlsec’, gravity
h = ft, driving head measured from the center of the pipe
A = sf, cross sectional open area
Open  Perimeter
Type area(A) ofgrate Grate Manufacturer
A 3.6 10.4 V-3610-7 East Jordan Iron Works
B 4.8 12.1 R-1792-KG  Neenah
C 6.0 13 R-3531-A Neenah
Weir Equation
Q=Cy*L*H"
Q (cfs) = Discharge
3.2 = Cw Weir Coefficient (dimensionless)
varies = L (ft) Length of weir measured along crest
H (ft) = driving head (crest of the weir to the water surface)
Allowable head 2.0  feet (depth of channel)
Check for inlet control
Open Area
Q(cfs)  CyorC, Grate (sf) Required head(ft)
Initial 111.95 0.59 C R-3531-A 6.0 155 Problem Remove grate. Assume weir.
Initial 111.95 3.2 C R-3531-A 13.0 1.9 Ok
Permanent 46.6 0.59 C R-3531-A 6.0 2.7 Problem Divide the flow
Permanent 23.3 0.59 C R-3531-A 6.0 0.7 Ok

Drainage.xIsx

Drop Inlets Power Line



HDR Computation

| Job No. 453925-235691-018 |

Project: Charah Colon Mine Computed: PAW  |Date 77,/03/74
Subject: Permit Application Checked EAW Date 11/6/14
Task: Drainage - Drop Inlet across Power Line Right-of-Way Sheet of 2
Size the Outlet culvert

D=16*(Qn/s*%)*® Theoretical Pipe Size (in) for pipe flowing full

D = Pipe diameter (inches)
Q = Peak Flow (cfs)

n= 0.013 Mannings Roughness Coefficient for RCP

s = Pipe Slope (ft fall / ft run)

DIRimElev 288
Depth of DI 3

DI bottom Elev 285

Culvert Invert In 285

Culvert Invert Out 282

Culvert Length 206

Slope 1.5%
Check pipe size based on Gravity Flow
Initial Half of Permanent Half of
Flow Initial Flow Flow Permanent Flow
Q (cfs) = 111.95 55.97 46.6 23.32
Theoretical Diameter (in) =  40.7 314 29.3 22.6
Culvert Diameter (in) = 42 30 30 24

Conclusion:
Use a grate with a minimum inlet area of 6 sf .
Use 2 24" RCP culverts out of the drop inlets at 1.5% slope.

Drainage.xIsx

Drop Inlets Power Line



HDR Computation

1 Job No. 453925-235691-018

|Project: Charah Colon Mine |C0mputed PAW |Date 11/03/14
|Subject: Permit Application |Checked: EAW |Date: 11/6/14
|Task: Drainage - Apron Outlets |Sheet 1|of: 1
Objective: Design the apron outlets for the drop inlets for the 25-year storm.

References:

1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
2. North Carolina Erosion and Sediment Control Planning and Design Manual

Equations:
Determine Tailwater conditions to size apron
Use Normal Depth Procedure (Manning's Eqn.) Ref 1, 11-7
Z,,= AR?® Area (A) =bd +z &
Zieq= Q N/ 1.495%° R = Area / (b+2d(z*+1)*°)
AR?®=Qn/ 1.495°° Avg Shear Stress (T) = d*s*unit weight of water
Zav = Zreq
n= 0.104 6-Inch Rip Rap Lined Channel (for depths of 0 to 0.5 ft) Ref 2
n= 0.069 6-Inch Rip Rap Lined Channel (for depths of 0.5 to 2 ft) Ref 2
Vp (ft/sec) = 9 Permissible Velocity for lining Ref 2
Side Slope (2) = 6 enter X for X:1 (assumed)
s (ft/ft)= 1.0% Outlet Slope (assumed)
Diameter (in) = varies Drop Inlet Culvert
Bottom Width (ft) = 10  Assumed
Flows (Q) based on the "Manning's Possible Discharge Q (cfs)" from the pipe calcualation.
For the Perm Rd North, the flow is doubles since there are 2 pipes.
0.5* Barrel Diameter (ft) = 1.25 Ref 2, 8.06.1
0.5* Barrel Diameter (ft) = 1.50
Minimum Tailwater Conditions: Flow Depth (d) < 0.5*Diameter of Culvert Ref 2 8.06a
Maximum Tailwater Conditions: Flow Depth (d) > 0.5*Diameter of Culvert Ref 2 8.06b
Cross
Flow Sectional Velocity
Diameter (in)  Q (cfs) Zyeq Depth, d (ft) Area (sf) R (ft) Zo (ft/sec) Tailwater
30 35.2 16.28 1.13 18.9 0.80 16.28 1.9 Min
36 48.7 22.54 1.33 23.9 0.91 22.54 2.0 Min

Size the aprons for each pipe using Ref 2:
The discharge on Figure 8.06a do not intersect the pipe size. Use the minimum length.

Conclusion:
Median Selected
Culvert Outlet RipRap  Rip Rap
Diameter Entrance  Length Width Size (ft) Size
(ft) (ft) (ft) (ft) dso (in)
2.5 7.5 16 19 0.5 Class B
3 9 20 23 0.5 Class B

Drainage.xlsx

Apron Outlet
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NOAA Atlas 14, Volume 2, Version 3
cation name: Sanford, North Carolina, US*
Latitude: 35.5361°, Longitude: -79.1459°

Elevation: 297ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M.

Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabutar | P _graphical | Maps_& aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1
. | Average recurrence interval (years)
Duration
1 2 5 10 25 50 100 200 500 1000
5-min 510 6.04 7.00 7.69 8.48 9.01 9.52 9.95 10.4 10.8
(4.66-5.62) || (5.51-6.64) || (6.38-7.70) || (7.00-8.45) || (7.68-9.31) || (8.14-9.89) || (8.53-10.4) || (8.88-10.9) || (9.23-11.4) || (9.48-11.8)
10-min 4.08 4.82 5.60 6.15 "6.76 7.18 7.56 7.88 8.26 8.50
(3.72-4.48) || (4.40-5.31) || (5.11-6.17) || (5.60-6.76) 6. 12 7.42))|| (6.48-7.87) || (6.78-8.28) || (7.03-8.64) || (7.30-9.05) || (7.46-9.33)
15-min 3.40 4.04 4.72 519 6.06 6.37 6.63 6.92 7.11
(3.10-3.74) || (3.69-4.45) || (4.31-5.20) || (4.72-5.70) || (5. 17 6 27) || (5.47-6.64) || (5.72-6.98) || (5.92-7.27) || (6.13-7.59) || (6.24-7.81)
30-min 2.33 2.79 3.36 3.76 4.23 4.56 4.88 5.16 5.51 5.76
(2.13-2.56) || (2.55-3.07) || (3.06-3.69) || (3.42-4.13) || (3.83-4.64) || (4.12-5.00) || (4.38-5.34) || (4.61-5.66) || (4.87-6.04) || (5.06-6.32)
60-min 1.45 1.75 2.15 2.45 2.82 3.09 3.36 3.62 3.95 4.20
(1.33-1.60) || (1.60-1.93) || (1.96-2.37) || (2.23-2.69) || (2.55-3.09) || (2.79-3.39) || (3.01-3.68) || (3.23-3.97) || (3.50-4.33) || (3.69-4.61)
2hr 0.856 1.04 1.29 1.48 1.73 1.92 2.10 2.29 2.53 272
(0.776-0.951){| (0.840-1.15) || (1.17-1.43) || (1.34-1.84) || (1.565-1.91) || (1.71-2.12) || (1.87-2.33) || (2.02-2.53) || (2.21-2.80) || (2.35-3.01)
3-hr 0.605 0.733 0.915 1.06 1.25 1.40 1.55 1.70 1.91 2,08
(0.550-0.672)|(0.666-0.814)|| (0.831-1.02) || (0.957-1.17) || (1.12-1.38) || (1.25-1.54) || (1.37-1.71) || (1.50-1.88) || (1.66-2.11) || (1.79-2.30)
6-hr 0.363 0.439 0.549 0.636 0.753 0.846 0.942 1.04 1.18 1.29
(0.331-0.401)({(0.401-0.484)|((0.500-0.606)||(0.577-0.700)||(0.679-0.827)||(D.758-0.928)|| {0.837-1.03) || (0.915-1.14) || (1.02-1.29) || (1.10-1.41)
12-hr 0.214 0.258 0.325 0.378 0.452 0.511 0.573 0.638 0.730 0.804
(0.195-0.236)||(0.236-0.286)||(0.296-0.359)||(0.342-0.417)||(0.406-0.496)||(0.456-0.560)||(0.506-0.627)|{(0.558-0.698) H0.627-0.799) |(0.681 -0.8802}
24-hr 0.125 0.151 0.190 0.220 0.262 0.295 0.328 0.364 { 0.412 0.449
(0.116-0.134))((0.141-0.162)}((0.177-0.204)}((0.205-0.236)}(0.242-0.281)/[(0-273-0.316)}[(0.303-0.353)}(0.334-0.390)|(0.377-0.442)}(0.410-0.483)
2-da 0.073 0.088 0.109 0.126 0.150 0.168 0.187 0.206 0.233 0.254
y (0.068-0.078)||(0.082-0.094)||(0.102-0.117)||(0.117-0.136)||{0.138-0.161)||(0.155-0.180)||(0.172-0.201){{(0.189-0.222)|(0.213-0.251)}/(0.231-0.274)
3-da 0.051 0.062 0.077 0.088 0.104 0.117 0.130 0.144 0.162 0.177
y (0.048-0.055)|/(0.058-0.066)||(0.071-0.082)/(0.082-0.095)|(0.097-0.112)}/(0.108-0.126)|}(0.120-0.140}){((0.132-0.154)/(0.148-0.174)|1(0.161-0.190)
4-da 0.041 0.049 0.060 0.069 0.082 0.092 0.102 0.112 0.127 0.138
Yy (0.038-0.044)||(0.046-0.052)||(0.056-0.065)|1(0.065-0.074)||(0.076-0.088)||(0.085-0.098)|((0.094-0.109)||(0.103-0.120)|((0.116-0. 136) (0.125-0.148)
7.da 0.027 0.032 0.039 0.044 0.052 0.058 0.064 0.071 0.087
y (0.025-0.029)||(0.030-0.034)||(0.036-0.042)|((0.041-0.048)||(0.048-0.056)||(0.054-0.062)||(0.060-0.069)||(0.065-0.076) |(O. 073 0 085) (0.079-0.093)
10-da 0.021 0.025 0.031 0.035 0.040 0.044 0.049 0.053 0.059 0.064
y (0.020-0.023)|((0.024-0.027)||(0.029-0.033)|((0.032-0.037)||(0.037-0.043)||(0.041-0.047)|{(0.045-0.052)||(0.049-0.057)||(0.055-0.06 3)||(0.059-0.068)
20-da 0.014 0.017 0.020 0.022 0.026 0.028 0.031 0.034 0.037 0.040
y (0.014-0.015)|{0.016-0.018)|((0.019-0.021)||{0.021-0.024)||(0.024-0.027)||(0.026-0.030)||(0.029-0.033)||(0.031-0.036}||(0.034-0.039)||(0.037-0.042)
30-da 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
y (0.011-0.013)||{0.013-0.015)||(0.015-0.017)||(0.017-0.019)|/(0.019-0.022)||(0.021-0.024)||(0.022-0.025)||(0.024~-0.027}|{(0.026-0.030)|(0.028-0.032)
45-da 0.010 0.012 0.014 0.015 0.017 0.018 0.019 0.020 0.022 0.023
y (0.010-0.011){|{0.011-0.013)|/(0.013-0.014)|{0.014-0.016)]|(0.016-0.017}||(0.017-0.019)||(0.018-0.020)|{(0.019-0.022){1{0.021-0.023)}|(0.022-0.025)
60-da 0.009 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.019 0.020
Yy (0.009-0.010)||(0.010-0.011)||(0.011-0.013)||(0.012-D.014}||(0.014-0.015}||(0.015-0.016)|{(0.016-0.017)||(0.016-0.018)|((0.018-0.020)||{D.018-0.021)|

L Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF eslimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not

checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Figure 8.03e Rainfall intensity duration curves—Raleigh.
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Table 8.03b

Value of Runoff Coefficient

8.03.6

(C) for Rational Formula

Land Use

Business:
Downtown areas

Neighborhood areas

Residential:
Single-family areas

Multi units, detached
Multi units, Attached

Suburban

Industrial:
Light areas
Heavy areas

Parks, cemeteries
Playgrounds
Railroad yard areas
Unimproved areas

Streets:
Asphalt
Concrete
Brick

Drives and walks

Roofs

NOTE: The designer must use judgement to select the appropriate C
value within the range for the appropriate land use. Generally, larger
areas with permeable soils, flat slopes, and dense vegetation should
have lowest C values. Smaller areas with slowly permeable soils, steep
slopes, and sparse vegetation should be assigned highest C values.

c

0.70-0.95
0.50-0.70

0.30-0.50
0.40-0.60
0.60-0.75
0.25-0.40

0.50-0.80
0.60-0.90

0.10-0.25
0.20-0.35
0.20-0.40
0.10-0.30

0.70-0.95
0.80-0.95
0.70-0.85

0.75-0.85
0.75-0.85

Land Use

Lawns:
Sandy soil, flat, 2%
Sandy soil, ave.,
2-7T%
Sandy soil, steep,
7%
Heavy soil, flat, 2%
Heavy soil, ave.,
2-7T%
Heavy soil, steep,
7%

Agricultural land:
Bare packed soil
Smooth
Rough
Cultivated rows

Heavy soil no crop

Heavy soil with
crop

Sandy soil no crop

Sandy soil with
crop
Pasture

Heavy soil

Sandy soil
Woodlands

Source: American Society of Civil Engineers

0.05-0.10
0.10-0.15
0.15-0.20
0.13-0.17
0.18-0.22
0.25-0.35

0.30-0.60
0.20-0.50

0.300.60 )
0.20-050
0.20-0.40
0.10-0.25

0.15-0.45
0.05-0.25
0.05-0.25

0.10-0.25

0.15-
0.0560.25
0.05-0.25

Rev. 6/06
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Figure 8.06a Design of outlet protection protection from a round pipe flowing full, minimum tailwater condition (Tw < 0.5 diameter).
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HDR Computation | Job No. 0453925-237673-018 |

|Project: Charah Colon Mine |Computed: EAW  |Date: 1/4/15
|Subject: Permit Application |Checked: PAW |Date: 1/4/15
|Task: Sediment Basin #1 |Sheet: 1 |Of: 4

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1. NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3. VA Erosion and Sediment Control Handbook
3. NOAA Atlas 14, Volume 2, Version 3
Given
Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 5.4 9.3 9.3 9.3
Disturbed Area (ac) = 5.4 9.3 9.3 9.3
Curve Number CN = 86 86 86 86 Hydrographs
Rainfall Depth P (in) = 5.28 5.28 6.28 7.88 (24-hr rainfall) Ref 3
Peak Flow Q, (cfs) = 32.86 43.09 53.49 70.07 Hydrographs
Design Criteria
Required sediment storage 1,800 cf / acre of drainage

Required sediment storage 16,740 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs)
Required Surface Area (SF) 18,744 of the 10-yr storm peak flow (based on the largest Phase)

Determine Shape of Basin:

Measure the area of the Basin using AutoCADD.

Calculate Volume of the Basin using Truncated Pyramid Method.

Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative | Cumulative
Elevation (ft) | Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

283 0 0 - - -

283 0 13,792 0 0 0

284 1 15,414 14,595 14,595 541
285 2 17,133 16,266 30,861 1,143
286 3 18,947 18,032 48,894 1,811
287 4 21,463 20,192 69,086 2,559
288 5 23,731 22,588 91,673 3,395
289 6 26,305 25,007 116,680 4,321

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 48,894 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 18,947 Required Surface Area Achieved

SB Dims
SB 01.xIsx



HDR Computation

| Job No. 0453925-237673-018 |

|Project: Charah Colon Mine |Computed: EAW  |Date: 1/4/15
|Subject: Permit Application |Checked: PAW |Date: 1/4/15
|Task: Sediment Basin #1 |Sheet: 2 |Of: 4

Select Skimmer

A. R. Jarrett Method
D=[Q/ (2,310 * (H**)]*®
D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)
15 0.125
2 0.167
2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500
Volume to Dewater (cf) = 48,894
Number of Skimmers 1
Days to Drain = 5 assumed
Q each (cf/day) = 9,779 0.11 cfs
Selected Skimmer Size (inches) = 4
Head on Skimmer (feet) = 0.333
Diameter of Orifice (inches) = 2.7

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10
Runoff Depth Q* (inches) = (P-0.2S)%/(P+0.8S)
Tp (Min) = 60.5(Q*)A/Qp/1.39

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100
S= 1.63 1.63 1.63 1.63
Runoff Depth Q* (inches) = 3.73 3.73 4.68 6.22
Time to Peak T, (min) = 26.67 35.03 35.39 35.90

Determine Pond Storage Elevation (Za.0):
Pick one point near max expected water surface and the other at the mid depth.

Z,(f)=3 S, (cf)= 48,894
Z,(f)=6 S, (cf) = 116,680

b= In(Sy/S))/IN(Z,/Zy) = 13

Ks = S,/Z,° = 12,318

SB 01.xIsx

Ref 2, l1-4
Ref 2, 111-8
SB Dims



HDR Computation

| Job No. 0453925-237673-018 |

|Project: Charah Colon Mine |Computed: EAW  |Date: 1/4/15
|Subject: Permit Application |Checked: PAW |Date: 1/4/15
|Task: Sediment Basin #1 |Sheet: 3 |Of: 4
Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec
Gravitational Acceleration, g (m/sz) =
Specific Gravity of soil (s5)=
Kinematic Viscosity of water (V) = 1.14E-06 0"/ sec @ 20°C Ref 2, IV-11
Diameter of the Design Particle dq5 = 40.00E-06 m
Design Particle Settling Velocity = (g/18)*[(ss-1)/Vv] d’= 4.02E-03 ft/sec
Route the Storm through the Basin using the Hydrograph Model
Set Height of Emergency Spillway at (ft) = 7.00
Set Top of Dam at (ft) = 7.50 See Hydrograph
Emergency Spillway
Qg (cfs) = 100-Yr Storm
Qg (cfs)=5.8
Cross Section = Trapezoid
Channel Side Slope (z) = 5 (enter X for X:1)
n= 0.03 Grass Lined
Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, 11-7
Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 20
Calculate Required Depth of Spillway:
Normal-Depth Procedure
AR?*=Qn/1.49s*° Q=VA
Z,,=Qn/1.495%° Area (A)= bd+z(d"2)
Z.~AR?® R=Area/(b+2d((z"2)+1)".5)
Avg Shear Stress(T) = Ky*d*s*unit weight of water
Channel Slope  Depth, d A \% T
ft/ft (ft) (sf) Zieq R Z avail (ft/sec) (psf)
0.01 0.18 3.77 1.17 0.17 1.17 15 0.1
0.02 0.15 3.03 0.82 0.14 0.82 1.9 0.2
Construct the channel to be : 20 ft, Bottom Width (measured at top of lining)
0.5 ft, depth (measured at top of lining)
1% slope
Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia
Anti-Seep Collar Size (ft) = 3
Use Anti-Seep Collar Size (ft) = 3 X3
SB Dims

SB 01.xIsx



HDR Computation | Job No. 0453925-237673-018 |

|Project: Charah Colon Mine |Computed: EAW  |Date: 1/4/15
|Subject: Permit Application |Checked: PAW |Date: 1/4/15
|Task: Sediment Basin #1 |Sheet: 4 |Of: 4

Minimum Concrete Base for Riser:

Diameter of Riser (in) = 54 From Hydrograph
Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (Ibs/cf) = 62.4
Riser Displacement (cf) = 101.79 Pi * (Dg/24)® * Total Ht of Riser

Convert cftocy = 27t

Min Concrete Needed (cy) = 2.69
Width & Length (ft) = 5.5
Thickness (ft) = 2.4

Anti-Vortex Device:
Diameter of Riser (in) = 54 From Hydrograph
Cylinder Diameter (in) = 78
Cylinder Thickness (gage) = 16
Cylinder Height (in) = 25

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.)
A*R™ = Q*n/1.49 s°° Area (A)= bd+z(d"2) Z,,= A*R?
Z (g = Q*n/1.495%° R=Area/(b+2d((z"2)+1)".5)
n= 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining
Side Slope (z) = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)
Bottom Width (ft) = 9 6 * Barrel Diameter
Qg (cfs) = 10.0 Peak Flow out of the barrel 25-yr Hydrograph
Flow Depth
Q (cfs) Zreq d (ft) A (sf) R (ft) Zay V (ft/sec)
10.0 3.26 0.51 5.9 0.41 3.26 1.7
Flow Depth = Tailwater, d (ft) = 0.51 0.5* Barrel Diameter (ft)=  0.75

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe
Since the Tailwater is less than half of the diameter of the outlet, use Minimum Tailwater conditions.

Barrel Outlet Width  Median Rip ~ Selected Rip
Diameter (ft) Entrance (ft) Length (ft) (ft) Rap Size dg,  Rap Size (in)
15 4.5 10 12 0.3 Class A
Conclusion

The basin can contain the 10-yr storm and pass the 100-yr storm without overtopping the berm.

SB 01.xIsx

Ref 3, 111-104, Table 3.14-D

Ref 2, I1-7

Ref 1, 8.06.3

SB Dims



HDR Computation | Job No. 06985-10570-018 |

|Project: Charah Colon Mine |Computed: PAW |Date: 12/31/14
|Subject: Permit Application |Checked: EAW |Date: 1/2/15
| Task: Riser Pipe Perforations/Skimmer Flow |Sheet 1 lof 2
Diameter of Riser (in) = 54
Circumference of Riser (in) =  169.6
eight of Riser from bottom of barrel (in) = 77 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft)  0.05

Orifice Equation

Q=Cy*A*(2*g*h)’® Ref 1, p 111-11
Q = cfs, discharge
Cq4=0.56 coefficient of discharge
A = sf, cross sectional area
g=322 ft/sec?, gravity
h = ft, driving head measured from the center of the pipe
Perforations Skimmer
Row 1 2 3 4 5 1 # of skimmers
Holes per row 0 0 0 0 0
Hole Diameter (in)[ 0.75 0.75 0.75 0.75 0.75
Spacing edge to edge (in)
Inlet Area (sf)| 0.000 0.000 0.000 0.000 0.000
Hole Stage (in)] 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft)] 0.04 0.04 0.04 0.04 0.04
Water Stage (ft)| Flow (cfs)| Flow (cfs)| Flow (cfs)| Flow (cfs)| Flow (cfs)| Flow (cfs)| Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.11 0.11
0.39 0.00 0.00 0.00 0.11 0.11
0.44 0.00 0.00 0.00 0.11 0.11
0.49 0.00 0.00 0.00 0.11 0.11
0.54 0.00 0.00 0.00 0.11 0.11
0.59 0.00 0.00 0.00 0.11 0.11
0.64 0.00 0.00 0.00 0.11 0.11
0.69 0.00 0.00 0.00 0.11 0.11
0.74 0.00 0.00 0.00 0.11 0.11
0.79 0.00 0.00 0.00 0.11 0.11
0.84 0.00 0.00 0.00 0.11 0.11
0.89 0.00 0.00 0.00 0.11 0.11
0.94 0.00 0.00 0.00 0.11 0.11
0.99 0.00 0.00 0.00 0.11 0.11
1.04 0.00 0.00 0.00 0.11 0.11
1.09 0.00 0.00 0.00 0.11 0.11
1.14 0.00 0.00 0.00 0.11 0.11
1.19 0.00 0.00 0.00 0.11 0.11
1.24 0.00 0.00 0.00 0.11 0.11
1.29 0.00 0.00 0.00 0.11 0.11
1.34 0.00 0.00 0.00 0.11 0.11
1.39 0.00 0.00 0.00 0.11 0.11
1.44 0.00 0.00 0.00 0.11 0.11
1.49 0.00 0.00 0.00 0.11 0.11
1.54 0.00 0.00 0.00 0.11 0.11
1.59 0.00 0.00 0.00 0.11 0.11

SB 01.xIsx Pipe Perf-Skimmer



HDR Computation | Job No. 06985-10570-018 |

|Project: Charah Colon Mine |Computed: PAW |Date: 12/31/14

|Subject: Permit Application |Checked: EAW  |Date: 1/2/15

| Task: Riser Pipe Perforations/Skimmer Flow |Sheet 2 lof 2
1.64 0.00 0.00 0.00 0.11 0.11
1.69 0.00 0.00 0.00 0.11 0.11
1.74 0.00 0.00 0.00 0.11 0.11
1.79 0.00 0.00 0.00 0.11 0.11
1.84 0.00 0.00 0.00 0.11 0.11
1.89 0.00 0.00 0.00 0.11 0.11
1.94 0.00 0.00 0.00 0.11 0.11
1.99 0.00 0.00 0.00 0.11 0.11
2.04 0.00 0.00 0.00 0.11 0.11
2.09 0.00 0.00 0.00 0.11 0.11
2.14 0.00 0.00 0.00 0.11 0.11
2.19 0.00 0.00 0.00 0.11 0.11
2.24 0.00 0.00 0.00 0.11 0.11
2.29 0.00 0.00 0.00 0.11 0.11
2.34 0.00 0.00 0.00 0.11 0.11
2.39 0.00 0.00 0.00 0.11 0.11
244 0.00 0.00 0.00 0.11 0.11
2.49 0.00 0.00 0.00 0.11 0.11
2.54 0.00 0.00 0.00 0.11 0.11
2.59 0.00 0.00 0.00 0.11 0.11
2.64 0.00 0.00 0.00 0.11 0.11
2.69 0.00 0.00 0.00 0.11 0.11
2.74 0.00 0.00 0.00 0.11 0.11
2.79 0.00 0.00 0.00 0.11 0.11
2.84 0.00 0.00 0.00 0.11 0.11
2.89 0.00 0.00 0.00 0.11 0.11
2.94 0.00 0.00 0.00 0.11 0.11
2.99 0.00 0.00 0.00 0.11 0.11
3.04 0.00 0.00 0.00 0.11 0.11
3.09 0.00 0.00 0.00 0.11 0.11
3.14 0.00 0.00 0.00 0.11 0.11
3.19 0.00 0.00 0.00 0.11 0.11
3.24 0.00 0.00 0.00 0.11 0.11
3.29 0.00 0.00 0.00 0.11 0.11
3.34 0.00 0.00 0.00 0.11 0.11
3.39 0.00 0.00 0.00 0.11 0.11
3.44 0.00 0.00 0.00 0.11 0.11
3.49 0.00 0.00 0.00 0.11 0.11
3.54 0.00 0.00 0.00 0.11 0.11
3.59 0.00 0.00 0.00 0.11 0.11
3.64 0.00 0.00 0.00 0.11 0.11
3.69 0.00 0.00 0.00 0.11 0.11
3.74 0.00 0.00 0.00 0.11 0.11
3.79 0.00 0.00 0.00 0.11 0.11
3.84 0.00 0.00 0.00 0.11 0.11
3.89 0.00 0.00 0.00 0.11 0.11
3.94 0.00 0.00 0.00 0.11 0.11
3.99 0.00 0.00 0.00 0.11 0.11

SB 01.xIsx Pipe Perf-Skimmer



Computed By: PAW Date: 12/31/14

Checked By: EAW Date: 1/2/15

Sheet: 1 of 2
Qp= 32.86 cfs Sediment Basin # 1 Colon
Tp= 26.67  minutes Phase 1
dT = Max of 2 minutes 10 - year Storm Event
or 1.0% of increment to peak
b= 1.3
Number of Riser/Barrel Assemblies 1 Ks= 12,318
Diameter of Barrel = 18  (in)
Height of Riser above barrel = 4.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)
Height of Riser from bottom of barrel= 6.4 (ft) elevation 289.40 2 Effective number of cells (2 is construction site #)
Emergency Spillway = 7.0 (ft) elevation 290.00 100% Minimum Settling Efficiency
Total Height of Dam= 7.5  (ft) elevation 290.50 4.1 ft Maximum Stage 287.10 msl elevation
Length of Emergency Spillway = 20 (ft) 0.1 cfs Peak outflow
Diameter of Riser= 54 (in) 0.1 cfs Peak Riser/Barrel outflow
Permanent Pond Stage = 0 (ft) elevation 283.0 0.0 cfs Peak Weir flow
Notes:

1. Length of emergency spillway is the bottom width of the emergency spillway.
2. Settling efficiency neglects permanent pond volume

RISER WEIR BARREL TOTAL Bound Estimate  Settling
TIME INFLOW STORAGE STAGE Skimmer CAPACIT FLOW CAPACITY OUTFLOW Discharge d Surface Efficiency
(min) [cfs] [cu ft] [ft] Flow [cfs] Y [cfs] [cfs] [cfs] [cfs] [cfs] Area (sf) [%0]
. . - N/A
2 0.5 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 - N/A
4 1.8 54 0.0 0.00 0.00 0.00 0.00 0.00 11.31 5,140 N/A
6 3.9 269 0.0 0.00 0.00 0.00 0.00 0.00 15.64 7,111 N/A
8 6.8 741 0.1 0.00 0.00 0.00 0.00 0.00 19.22 8,735 N/A
10 10.1 1,554 0.2 0.00 0.00 0.00 0.00 0.00 22.33 10,151 N/A
12 13.9 2,770 0.3 0.00 0.00 0.00 0.00 0.00 25.12 11,416 N/A
14 17.7 4,433 0.4 0.11 0.11 0.00 0.11 0.11 27.63 12,560 100%
16 21.5 6,545 0.6 0.11 0.11 0.00 0.11 0.11 29.91 13,594 100%
18 25.0 9,111 0.8 0.11 0.11 0.00 0.11 0.11 31.99 14,539 100%
20 28.0 12,099 1.0 0.11 0.11 0.00 0.11 0.11 33.88 15,401 100%
22 30.4 15,450 1.2 0.11 0.11 0.00 0.11 0.11 35.61 16,185 100%
24 32.1 19,088 1.4 0.11 0.11 0.00 0.11 0.11 37.17 16,895 100%
26 32.8 22,921 1.6 0.11 0.11 0.00 0.11 0.11 38.58 17,535 100%
28 32.7 26,844 1.9 0.11 0.11 0.00 0.11 0.11 39.83 18,107 100%
30 31.6 30,750 2.1 0.11 0.11 0.00 0.11 0.11 40.95 18,613 100%
32 29.7 34,530 2.3 0.11 0.11 0.00 0.11 0.11 41.92 19,056 100%
34 27.2 38,084 25 0.11 0.11 0.00 0.11 0.11 42.77 19,439 100%
36 24.7 41,334 2.6 0.11 0.11 0.00 0.11 0.11 43.48 19,765 100%
38 22.4 44,281 2.8 0.11 0.11 0.00 0.11 0.11 44.10 20,044 100%
40 20.3 46,953 2.9 0.11 0.11 0.00 0.11 0.11 44.62 20,284 100%
42 18.4 49,375 3.0 0.11 0.11 0.00 0.11 0.11 45.08 20,492 100%
44 16.7 51,571 3.1 0.11 0.11 0.00 0.11 0.11 45.48 20,674 100%
46 15.2 53,562 3.2 0.11 0.11 0.00 0.11 0.11 45.83 20,834 100%
48 13.7 55,367 3.3 0.11 0.11 0.00 0.11 0.11 46.14 20,974 100%
50 12.5 57,003 34 0.11 0.11 0.00 0.11 0.11 46.42 21,099 100%
52 11.3 58,485 35 0.11 0.11 0.00 0.11 0.11 46.66 21,209 100%
54 10.3 59,829 35 0.11 0.11 0.00 0.11 0.11 46.88 21,307 100%
56 9.3 61,047 3.6 0.11 0.11 0.00 0.11 0.11 47.07 21,394 100%
58 8.4 62,150 3.6 0.11 0.11 0.00 0.11 0.11 47.24 21,472 100%
60 7.7 63,149 3.7 0.11 0.11 0.00 0.11 0.11 47.39 21,542 100%
62 6.9 64,055 3.7 0.11 0.11 0.00 0.11 0.11 47.53 21,604 100%
64 6.3 64,875 3.8 0.11 0.11 0.00 0.11 0.11 47.65 21,660 100%
66 5.7 65,618 3.8 0.11 0.11 0.00 0.11 0.11 47.76 21,710 100%
68 52 66,290 3.8 0.11 0.11 0.00 0.11 0.11 47.86 21,755 100%
70 4.7 66,899 3.9 0.11 0.11 0.00 0.11 0.11 47.95 21,796 100%
72 4.3 67,450 3.9 0.11 0.11 0.00 0.11 0.11 48.03 21,832 100%
74 3.9 67,948 3.9 0.11 0.11 0.00 0.11 0.11 48.10 21,865 100%
76 35 68,399 3.9 0.11 0.11 0.00 0.11 0.11 48.17 21,894 100%
78 3.2 68,807 3.9 0.11 0.11 0.00 0.11 0.11 48.23 21,921 100%
80 2.9 69,176 4.0 0.11 0.11 0.00 0.11 0.11 48.28 21,944 100%
82 2.6 69,509 4.0 0.11 0.11 0.00 0.11 0.11 48.32 21,966 100%
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84 2.4 69,810 4.0 0.11 0.11 0.00 0.11 0.11 48.37 21,985 100%
86 2.2 70,081 4.0 0.11 0.11 0.00 0.11 0.11 48.41 22,002 100%
88 2.0 70,327 4.0 0.11 0.11 0.00 0.11 0.11 48.44 22,018 100%
90 1.8 70,548 4.0 0.11 0.11 0.00 0.11 0.11 48.47 22,032 100%
92 1.6 70,747 4.0 0.11 0.11 0.00 0.11 0.11 48.50 22,045 100%
94 15 70,927 4.0 0.11 0.11 0.00 0.11 0.11 48.52 22,056 100%
96 1.3 71,088 4.0 0.11 0.11 0.00 0.11 0.11 48.55 22,066 100%
98 1.2 71,234 4.0 0.11 0.11 0.00 0.11 0.11 48.57 22,075 100%
100 11 71,364 4.1 0.11 0.11 0.00 0.11 0.11 48.58 22,084 100%
102 1.0 71,482 4.1 0.11 0.11 0.00 0.11 0.11 48.60 22,091 100%
104 0.9 71,587 4.1 0.11 0.11 0.00 0.11 0.11 48.61 22,098 100%
106 0.8 71,681 4.1 0.11 0.11 0.00 0.11 0.11 48.63 22,104 100%
108 0.7 71,765 4.1 0.11 0.11 0.00 0.11 0.11 48.64 22,109 100%
110 0.7 71,840 4.1 0.11 0.11 0.00 0.11 0.11 48.65 22,113 100%
112 0.6 71,907 4.1 0.11 0.11 0.00 0.11 0.11 48.66 22,118 100%
114 0.6 71,966 4.1 0.11 0.11 0.00 0.11 0.11 48.67 22,121 100%
116 0.5 72,019 4.1 0.11 0.11 0.00 0.11 0.11 48.67 22,125 100%
118 0.5 72,065 4.1 0.11 0.11 0.00 0.11 0.11 48.68 22,128 100%
120 0.4 72,106 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,130 100%
122 0.4 72,142 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,132 100%
124 0.3 72,173 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,134 100%
126 0.3 72,200 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,136 100%
128 0.3 72,223 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,137 100%
130 0.3 72,243 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,139 100%
132 0.2 72,260 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,140 100%
134 0.2 72,274 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,141 100%
136 0.2 72,285 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,141 100%
138 0.2 72,294 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,142 100%
140 0.2 72,301 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,142 100%
142 0.1 72,306 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,143 100%
144 0.1 72,309 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,143 100%
146 0.1 72,311 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,143 100%
148 0.1 72,311 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,143 100%
150 0.1 72,310 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,143 100%
152 0.1 72,308 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,143 100%
154 0.1 72,305 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,142 100%
156 0.1 72,301 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,142 100%
158 0.1 72,296 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,142 100%
160 0.1 72,290 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,142 100%
162 0.1 72,283 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,141 100%
164 0.0 72,276 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,141 100%
166 0.0 72,268 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,140 100%
168 0.0 72,260 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,140 100%
170 0.0 72,251 4.1 0.11 0.11 0.00 0.11 0.11 48.71 22,139 100%
172 0.0 72,242 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,139 100%
174 0.0 72,232 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,138 100%
176 0.0 72,222 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,137 100%
178 0.0 72,212 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,137 100%
180 0.0 72,201 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,136 100%
182 0.0 72,190 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,135 100%
184 0.0 72,179 4.1 0.11 0.11 0.00 0.11 0.11 48.70 22,135 100%
186 0.0 72,168 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,134 100%
188 0.0 72,156 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,133 100%
190 0.0 72,144 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,132 100%
192 0.0 72,132 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,132 100%
194 0.0 72,120 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,131 100%
196 0.0 72,108 4.1 0.11 0.11 0.00 0.11 0.11 48.69 22,130 100%
198 0.0 72,096 4.1 0.11 0.11 0.00 0.11 0.11 48.68 22,129 100%
200 0.0 72,083 4.1 0.11 0.11 0.00 0.11 0.11 48.68 22,129 100%
202 0.0 72,071 4.1 0.11 0.11 0.00 0.11 0.11 48.68 22,128 100%
204 0.0 72,058 4.1 0.11 0.11 0.00 0.11 0.11 48.68 22,127 100%
206 0.0 72,045 4.1 0.11 0.11 0.00 0.11 0.11 48.68 22,126 100%
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Qp= 4309 cfs Sediment Basin # 1 Colon
Tp= 35.03  minutes Phase 2
dT = Max of 2 minutes 10 - year Storm Event
or 1.0% of increment to peak
b= 13
Number of Riser/Barrel Assemblies 1 Ks= 12,318
Diameter of Barrel = 18  (in)
Height of Riser above barrel = 4.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)
Height of Riser from bottom of barrel= 6.4  (ft) elevation 289.40 2 Effective number of cells (2 is construction site #)
Emergency Spillway = 7 (ft) elevation 290.00 100% Minimum Settling Efficiency
Total Height of Dam= 7.5  (ft) elevation 290.50 6.3 ft Maximum Stage 289.33 msl elevation
Length of Emergency Spillway = 20 (ft) 0.1 cfs Peak outflow
Diameter of Riser= 54 (in) 0.1 cfs Peak Riser/Barrel outflow
Permanent Pond Stage = 0 (ft) elevation 283.0 0.0 cfs peak weir flow
Notes:

1. Length of emergency spillway is the bottom width of the emergency spillway.
2. Settling efficiency neglects permanent pond volume

RISER WEIR BARREL  TOTAL Bound Estimated  Settling
TIME INFLOW STORAGE STAGE Skimmer CAPACIT FLOW CAPACIT OUTFLOW Discharge Surface  Efficiency

(min) [cfs] [cu ft] [ft] Flow [cfs] Y [cfs] [cfs] Y [cfs] [cfs] [cfs] Area (sf) [%]

. . - N/A
2 0.3 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 - N/A
4 14 41 0.0 0.00 0.00 0.00 0.00 0.00 10.70 4,864 N/A
6 3.0 206 0.0 0.00 0.00 0.00 0.00 0.00 14.82 6,735 N/A
8 5.3 571 0.1 0.00 0.00 0.00 0.00 0.00 18.23 8,285 N/A
10 8.1 1,209 0.2 0.00 0.00 0.00 0.00 0.00 21.22 9,647 N/A
12 11.3 2,181 0.3 0.00 0.00 0.00 0.00 0.00 23.92 10,875 N/A
14 14.9 3,539 0.4 0.11 0.11 0.00 0.11 0.11 26.40 11,998 100%
16 18.6 5,309 0.5 0.11 0.11 0.00 0.11 0.11 28.66 13,029 100%
18 225 7,530 0.7 0.11 0.11 0.00 0.11 0.11 30.77 13,987 100%
20 26.3 10,214 0.9 0.11 0.11 0.00 0.11 0.11 32.74 14,880 100%
22 30.0 13,358 1.1 0.11 0.11 0.00 0.11 0.11 34.57 15,714 100%
24 334 16,941 1.3 0.11 0.11 0.00 0.11 0.11 36.28 16,491 100%
26 36.4 20,933 15 0.11 0.11 0.00 0.11 0.11 37.87 17,215 100%
28 38.9 25,288 1.8 0.11 0.11 0.00 0.11 0.11 39.35 17,888 100%
30 40.9 29,948 2.0 0.11 0.11 0.00 0.11 0.11 40.73 18,513 100%
32 42.3 34,846 2.3 0.11 0.11 0.00 0.11 0.11 42.00 19,092 100%
34 43.0 39,909 2.6 0.11 0.11 0.00 0.11 0.11 43.18 19,625 100%
36 43.0 45,055 2.8 0.11 0.11 0.00 0.11 0.11 44.25 20,114 100%
38 42.3 50,202 3.1 0.11 0.11 0.00 0.11 0.11 45.23 20,561 100%
40 41.0 55,268 3.3 0.11 0.11 0.00 0.11 0.11 46.13 20,967 100%
42 39.0 60,173 3.5 0.11 0.11 0.00 0.11 0.11 46.93 21,332 100%
44 36.5 64,842 3.8 0.11 0.11 0.00 0.11 0.11 47.65 21,658 100%
46 33.9 69,213 4.0 0.11 0.11 0.00 0.11 0.11 48.28 21,947 100%
48 315 73,270 4.1 0.11 0.11 0.00 0.11 0.11 48.84 22,202 100%
50 29.2 77,036 4.3 0.11 0.11 0.00 0.11 0.11 49.34 22,429 100%
52 27.2 80,532 4.5 0.11 0.11 0.00 0.11 0.11 49.79 22,632 100%
54 25.2 83,776 4.6 0.11 0.11 0.00 0.11 0.11 50.19 22,815 100%
56 234 86,788 4.7 0.11 0.11 0.00 0.11 0.11 50.55 22,979 100%
58 21.7 89,583 4.9 0.11 0.11 0.00 0.11 0.11 50.88 23,127 100%
60 20.2 92,177 5.0 0.11 0.11 0.00 0.11 0.11 51.18 23,262 100%
62 18.7 94,585 5.1 0.11 0.11 0.00 0.11 0.11 51.44 23,384 100%
64 174 96,819 5.2 0.11 0.11 0.00 0.11 0.11 51.69 23,495 100%
66 16.1 98,893 5.3 0.11 0.11 0.00 0.11 0.11 51.91 23,596 100%
68 15.0 100,818 5.3 0.11 0.11 0.00 0.11 0.11 52.12 23,689 100%
70 13.9 102,603 5.4 0.11 0.11 0.00 0.11 0.11 52.30 23,774 100%
72 12.9 104,260 5.5 0.11 0.11 0.00 0.11 0.11 52.47 23,851 100%
74 12.0 105,798 5.5 0.11 0.11 0.00 0.11 0.11 52.63 23,922 100%
76 11.1 107,225 5.6 0.11 0.11 0.00 0.11 0.11 52.77 23,987 100%
78 10.3 108,548 5.7 0.11 0.11 0.00 0.11 0.11 52.90 24,047 100%
80 9.6 109,776 5.7 0.11 0.11 0.00 0.11 0.11 53.02 24,102 100%
82 8.9 110,915 5.8 0.11 0.11 0.00 0.11 0.11 53.14 24,153 100%
84 8.3 111,972 5.8 0.11 0.11 0.00 0.11 0.11 53.24 24,199 100%
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86 7.7 112,952 5.8 0.11 0.11 0.00 0.11 0.11 53.33 24,242 100%
88 7.1 113,861 5.9 0.11 0.11 0.00 0.11 0.11 53.42 24,282 100%
90 6.6 114,704 5.9 0.11 0.11 0.00 0.11 0.11 53.50 24,318 100%
92 6.2 115,486 6.0 0.11 0.11 0.00 0.11 0.11 53.57 24,351 100%
94 5.7 116,211 6.0 0.11 0.11 0.00 0.11 0.11 53.64 24,382 100%
96 5.3 116,883 6.0 0.11 0.11 0.00 0.11 0.11 53.70 24,411 100%
98 4.9 117,506 6.0 0.11 0.11 0.00 0.11 0.11 53.76 24,437 100%
100 4.6 118,083 6.1 0.11 0.11 0.00 0.11 0.11 53.82 24,462 100%
102 4.2 118,618 6.1 0.11 0.11 0.00 0.11 0.11 53.87 24,484 100%
104 3.9 119,114 6.1 0.11 0.11 0.00 0.11 0.11 53.91 24,505 100%
106 3.7 119,574 6.1 0.11 0.11 0.00 0.11 0.11 53.95 24,524 100%
108 3.4 119,999 6.1 0.11 0.11 0.00 0.11 0.11 53.99 24,542 100%
110 3.2 120,394 6.2 0.11 0.11 0.00 0.11 0.11 54.03 24,558 100%
112 2.9 120,759 6.2 0.11 0.11 0.00 0.11 0.11 54.06 24,573 100%
114 2.7 121,097 6.2 0.11 0.11 0.00 0.11 0.11 54.09 24,587 100%
116 2.5 121,409 6.2 0.11 0.11 0.00 0.11 0.11 54.12 24,600 100%
118 2.3 121,699 6.2 0.11 0.11 0.00 0.11 0.11 54.15 24,612 100%
120 2.2 121,967 6.2 0.11 0.11 0.00 0.11 0.11 54.17 24,623 100%
122 2.0 122,214 6.2 0.11 0.11 0.00 0.11 0.11 54.19 24,633 100%
124 1.9 122,443 6.2 0.11 0.11 0.00 0.11 0.11 54.21 24,643 100%
126 1.7 122,655 6.2 0.11 0.11 0.00 0.11 0.11 54.23 24,651 100%
128 1.6 122,850 6.3 0.11 0.11 0.00 0.11 0.11 54.25 24,659 100%
130 1.5 123,031 6.3 0.11 0.11 0.00 0.11 0.11 54.27 24,666 100%
132 1.4 123,198 6.3 0.11 0.11 0.00 0.11 0.11 54.28 24,673 100%
134 1.3 123,351 6.3 0.11 0.11 0.00 0.11 0.11 54.29 24,680 100%
136 1.2 123,493 6.3 0.11 0.11 0.00 0.11 0.11 54.31 24,685 100%
138 1.1 123,624 6.3 0.11 0.11 0.00 0.11 0.11 54.32 24,691 100%
140 1.0 123,744 6.3 0.11 0.11 0.00 0.11 0.11 54.33 24,695 100%
142 1.0 123,855 6.3 0.11 0.11 0.00 0.11 0.11 54.34 24,700 100%
144 0.9 123,957 6.3 0.11 0.11 0.00 0.11 0.11 54.35 24,704 100%
146 0.8 124,051 6.3 0.11 0.11 0.00 0.11 0.11 54.36 24,708 100%
148 0.8 124,137 6.3 0.11 0.11 0.00 0.11 0.11 54.36 24,711 100%
150 0.7 124,215 6.3 0.11 0.11 0.00 0.11 0.11 54.37 24,715 100%
152 0.7 124,288 6.3 0.11 0.11 0.00 0.11 0.11 54.38 24,717 100%
154 0.6 124,354 6.3 0.11 0.11 0.00 0.11 0.11 54.38 24,720 100%
156 0.6 124,414 6.3 0.11 