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OPERATION AND MAINTENANCE PLAN

“Post Construction Western Irrigation Pond and Transmission Line”

OVERVIEW

This storage pond, pump station, and irrigation system was designed and installed to
apply irrigation water to meet the hydraulic needs of the vegetation and soils without
causing erosion or runoff. The performance life of this system can be assured and usually
increased by developing and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain
satistactory performance. The following recommendations will help you in performing
adequate operation and maintenance.

GENERAIL RECOMMENDATIONS

Pond and Irrigation Pump Station

e Perform Annual Inspection of Irrigation Pumps, Wet Well, Building, and
Controls.

e Monthly, Field Review Impoundment Slopes for Stabilization (reseed and
stabilize as necessary)

Irrigation Lines and Controls
e Operate the system when needed to furnish water for landscape and plant growth.

e Operate the system at the pressure, discharge rate, duration and frequency as
designed and permitted by a licensed operator through the State of NC.

e Check to make sure that all connections are watertight and all valves are working
properly.

e Visually check all irrigation areas daily and maintain the system on
a regular schedule per manufacturers recommendations.

e Check the sprinkler heads monthly for wear, and replace with proper parts when
defective or excessive wear is found. Raise or adjust sunken heads. Make sure that
sprinklers are discharging at the correct angle and that impact sprinkler heads are rotating

properly.

e Controller and controller programming monthly — Check the controller to make
sure it is operating and programmed properly.
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Valves — Monthly Use the controller to manually operate the valves through a
cycle to make sure they are operating properly. Adjust the flow control stems on
the valves if needed

Field wiring — Monthly, Check to see if the automatic valves are receiving the
proper voltage and current, check for shorts in the wiring.

Promptly repair all leaks or weeping heads, by replacing gaskets or worn parts.
All irrigation heads are located in zones isolated from main transmission line.
Utilize electronic or manual gate valve to isolate a specific zone. For repairs to
main transmission line, close in line gate valves and deactivate irrigation pump
station.

During limited-seasonal use, drain and place the removable part of the system in
an area where it will not be damaged. Annually or more often as required isolate
and flush heads in each given spray zone.

Maintain all pumps, piping, valves and other electrical and mechanical equipment
in good operating condition following the manufacturer's recommendations

Immediately repair any vandalism.

Maintain soils and turfgrass to maximize water absorption and

reduce runoff potential, including: maintain soil cover,

improve soil structure, add or maintain natural organic matter in the soil, and
improve drainage).

Monitor daily water use per zone as required in permit. Limit irrigation dose to
.37 with a minimum 2 hour soak cycle between re-application. Inspect Spray
patterns to insure discharge is not blocked by plant material. Remove vegetation
restricting effective discharge.

Monitor flow sensors entering each zone and compare with daily flow allocation
to each spray zone in master control system. Inspect zone if significant variations
are identified.

Contacts:

NCDENR Regional Office

Mail to: Location: 3800 Barrett Drive
1628 Mail Service Center Raleigh, NC 27609
Raleigh, NC 27699-1628 919/791-4200

FAX 919/571-4718
Chatham County Emergency Operations

12 East Street, P.O. Box 1809, Pittsboro, NC 27312
TEL (919) 542-8211 FAX (919) 542-8272
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December 11, 2007

" NNP — Briar Chapel, LLC
5850 Fayetteville Street, Suite 201
Durham, North Carolina 27713

Attention: Mr. Ed Timoney, P.E.

Reference: Revised Summary of Soil Liner Construction and Testing
’ Central Pond and 5-Day Upset Pond
Briar Chapel Parkway and Boulder Point Drive
Briar Chapel Development
Chatham County, North Carolina
S&ME Project No. 1051-07-398 _
Former S&ME Project No. 1053-05-615"

Dear Ed:

This revised report summarizes construction of soil Liners for the Central Pond and 5-Day
Upset Pond, our field observation and testing, and laboratory permeability test results on
samples collected from soil liners. Our original report has been revised to include a plan -
showing approximate locations of samples collected from the soil liners.

PROJECT INFORMATION

Soil liner requirements for the Central Pond and 5-Day Upset Pond were providedin .

*~S&ME Dani Désigh Stibrmittal dated June 3, 2005 (S&ME Project No. 1051-04-112). The
specified permeability for the soil liners is 1x10°® centimeters per second. The required
compacted thickness of the soil liners is 12 inches for the Central Pond bottom and interior
slopes, and the 5-Day Upset Pond interior slopes. The required compacted thickness of soil
liner for the 5-Day Upset Pond bottom is 24 inches.

SOIL LINER TEST PADS

Prior to construction of the Central Pond and 5-Day Upset Pond soil liners, two soil liner
test pads were constructed by Thompson Contracting using methods similar to those
described in the following section. An exception is the first test pad was not treated with
sodium bentonite. Test pads were approximately 35 feet by 100 feet and had a compacted
thickness of approximately 12 inches. Test pad materials consisted predominantly of on-

1

S&ME, iNC. / 3201 Spring Forest Road / Raleigh, NC 27616 / p 919.872.2860 f 910.878.3958 / www.smeinc.com
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Central Pond and 5-Day Upset Pond — Chatham County, NC December 11, 2007

site silts and clays.

After construction of the first test pad, S&ME collected four relatively undisturbed
samples from the test pad and subjected them to falling-head pernmeability testing in our
laboratory. Some of the samples exhibited penneab:lmes greater than the specified
1x10® centimeters per second.

A second test pad was constructed using similar materials and construction methods
compared to the first test pad. However, the approximate upper 6 inches of the second
test pad was mixed with sodium bentonite at an application rate of about 2.5 pounds per
square foot. S&ME collected four relatively undisturbed samples from the second test
pad and subjected them to falling-head permeability testing in our laboratory. Tested
samples exhibited permeabilities less than the required permeability of 1x10°
centimeters per second, which met project specifications.

SOIL LINER CONSTRUCTION

Soil liner construction for the Central Pond and 5-Day Upset Pond consisted of placing
liner materials in compacted lifs ranging from about 6 to 8 inches. Soil liners consisted
predominantly of on-site silts and clays which were stockpiled prior to liner construction,
The approximate upper 6 inches of the soil liners were treated with sodium bentonite at
-an application rate of about 2.5 pounds per square foot.

Soil liners were initially constructed to their required compacted thicknesses without
‘bentonite treatment. After construction to the required thicknesses, sodium bentonite was
spread on the liner and mixed to a depth of approximately 6 inches. Moisture was added

to the bentonite-soil mix and the mix was compacted.

FIELD TESTING AND OBSERVATION

" 'S&ME observed soil liner construction and performed in-place density testing of soil
liner materials, Any areas which did not meet the required density (95 percent of the
standard Proctor maximum dry density) were reworked until the required density was
achieved. Liner materials were placed near optimum moisture. Soil liner material types
were observed by S&ME to confirm their consistency with materials used for the second
test pad. S&ME observed placement and mixing of sodium bentonite to confirm that the
application rate and depth of treatment was consistent with those used for the second test
pad. S&ME also performed several band auger borings within the soil liners to confirm
the required thicknesses. Hand auger borings indicated thicknesses of approximately 12
inches for the Central Pond soil liner and 5-Day Upset Pond interior slopes, and
approximately 24 inches for the bottom of the 5-Day Upset Pond. Measured thicknesses
are generally consistent with required thicknesses.

Nov 292023 OFFICIAL COPY
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Central Pond ang 5-Day Upset Pond Chatham Countv NC December 11, 2007

SOIL LINER SAMPLING AND PERMEABILITY TESTING

Following completion of the soil liners, S&ME collected relatively undisturbed samples
of soil liners at random locations. Six samples were collected from the Central Pond soil
liner, and three samples were collected from the 5-Day Upset Pond soil liner. Samples
were collected from pond bottoms and interior slopes. Approximate locations of soil
samples are shown on the attached Figure 1.

Collected samples were returned to our laboratory for falling head permeahmty testing.
Permeabilities of these samples ranged from about 7x10 7 to 3x10 © centimeters per
second, as shown on the aftached table. Individual laboratory test data sheets are also
attached.

CONCLUSIONS

Measured permeabilities of soil samples obtained from constructed soil linets are lowm-
than the specified permeability of 1x10 * centimeters per second. Based on our field

_ testing and observation during soil liner construction, and permeability results of soil
liner samples, it is our opinjon that the soil liners for the Central Pond and 5-Day Upset
Pond meet the specified penneabihty

CLOSURE

S&ME, Inc. appreciates the opportunity provide our services on this project. If you have
any questions concerning this report, please contact us.

Sincerely,
S&ME, Inc. \,\\\\\\Hmu,’,!
7,
Q\“%..-'ég;-‘/;%, D R e
7 SSEEI. e Lowary
= Vo SEAL r'.

¥/ Natlan Reéves, P.E. E 0183 ?_—j Wes Lowder, P.E.
Geotechnical Engine Mana%%{,/ ; § VicePresident
N.C. Registration No. ,33 @a g: N.C. Registration No. 18819

'o-‘ \

‘ S"'.PROJECTS\ZﬂO?\O?-SQB Briar Cl'ﬂpéf l \‘trud\Ftepﬂ‘t\G?-SBB Revised Sofl Liner Summary.doc
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LABORATORY MEASURED PERMEABILITY OF SOIL LINER SAMPLES
CENTRAL POND AND 5-DAY UPSET POND

BRIAR CHAPEL DEVELOPMENT

S3&ME PROJECT NO. 1053-07-398

Permeability (cm/sec)*

Sample No. Location
C-1 Central Pond Bottom 27x107°
C-2 Central Pond Bottom 3.0x10°
C-3 Central Pond Bottom 78x10°
C-4 Central Pond Interior Slope 47x107
C-5 Central Pond Interior Slope 63x107
C-6 Central Pond Interior Slope 32x107
U-1 5-Day Upset Pond Interior Slope 73x107
U-2 5-Day Upset Pond Interior Slope 22x107
U-3 5-Day Upset Pond Bottom 3.1x10°

* Permeability test performed in general accordance with ASTM D 5804

Nov 29 2023
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Liquid Limit: ND Specific Gravity: 2.668 Sample Type: undisturbed Sampled By: S&ME, Inc.
Plastic Limit: ND Plasticity Index: ND Percent Passmg #200 63 3 e Maximum Particle Size: L
Initial Sgmple Conditions.  © N i, *_Fibal Sample Conditios
Height (cm):; 8779 [Wet Unit Weight mm@ g 13 0 Helght (cm) 8.752 | Dry Unit \eis
Diameter (cm): 7.264 | Dry Unit Weight (Ibs/ft): 81.4 Diameter (cm): T2n2 Percent Ba
Area (cn’): 41.44 Percent Saturation: 50.0 Area (cm’) 41.31 VQ'%'R
Volume (cm’); 363.82 VoidRatio: | 1.0443 Volume (cm) 361.50 Pgros
Wet weight {grams): 663.2 Porosity: 0.5108 ‘Wet weight (grams) 653.2 Measu %B
: et s b e GRS e Lk W vt B Ta (R At g e ¢ o " e
Dry Weight (grams): 4746 |i- ©StafidnCorrections(kin) T |  Dry Weight (grams) 474.6 MDD (pcf): NT
Percent Moisture; 35,2 Influent: 18.219  Effluent: 18.335 Percent Moisture: 37.6 paL:
Testing Station Burette Areds (cm’): | Effective Consoljdation Stress (psi): | 3.0 |  Permeant Liquid Used: | Deai
5 Influent: [ 0.196] Influent: [0.196 Cell Pressure (psi): | 73.0 | Influent Pressure (psi): | 71.0 E@J__
Start End Time Temperature (°C) Corr. Initial Final by h; |Gréd.
Date Time Date Time | (secouds) | Initial | Final | Avg. | Factor | INF, EFF. | INF. EFF.| (cm) | (em) | 1@ |
11/12/07 | 5:53:00 AM | 11/12/07 | 6:29:00 AM 2160 205 1 215 | 215 | 0965 | 6.50 | 9.85 | 6.54 | 9.82 | 87.29| 86.94 lﬂE
11/12/07 | 6:29:00 AM | 11/12/07 | 7:15:00 AM 2760 2153t 215 215 | 0965 | 6.54 | 9.82 | 6.58 | 9.80 | 86.94 | 86.63 | 9.Z
11712407 | 7:15:00 AM | 11/12/07 | 8:40:00 AM | 5100 215 § 215 | 215 | 0.965 | 6.58 | 9.80 | 6.64 | 9.77 | 86.63 | 86.17} 9.9
11/12/07 | 8:40:00 AM | 11/12/07 | 11:08:00 AM 8880 21.5 21.5 21.5 | 0965 | 6.64 | 9.77 | 6.70 | 9.65 | B6.17}| B5.25 | 9.8
Remarks: ND=Not Determined. Averages:
p o
Conduct
References; o '
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter 4.0E-08
ASTM D 2216: Laboratory Determination of Water Content of Soils 3.0E-08
ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Soils 2.0E-08
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) 1.0E-08
ASTM D 854: Specific Gravity of Soils 0.0E+00
ASTM D 422: Particle Size Analysis of Soils 0 5000
Technician / Certification #: Mal Krajan Certification #;
Technical Responsibility: Mal Krajan Position: Laboratory Manager k_____.

S&ME, INC. 3109 Spring Forest Road, Raleigh, N.C. 27616

Permeability C-1




Locauon: Lentral fona VITSEL NA SRINPLIE LCSCTIPNON. | YV 1ISUdl) =D odllly olily dan 1-14

Liguid Limit: ND - Specific Gravity: 2.668 Sample Type: undisturbed Sampled By: S&ME, Inc,
Plastic Limit: ND - Plasticity Index: ND Percent Passing #200: 64.6 Maximum Particle Size: #4
2 Initial Sample Conditions | i Final Sample Conditiogs
Height (cm): 9.117 |Wet Unit Weight (Ibs/ft):] 108.8 Height (cm): 9.107 | Dry Unit \@eij
Diameter (cm): 7.315 |Dry Unit Weight (1bs/£0): 78.5 Diameter (cm): 7.282 Percentba
Area (cm'): 42.03 Percent Saturation: 86.3 Area (cm®) 41.65 VE’_&:E R
Volume (cnt): 383.15 Void Ratio: 11216 Volume (cr’)_ 379.29 Pg0s
Wet weight (grams); 667.8 _Porosity: 0.5287 Wet weight (grams) 675.2 NIeasur%B
Dry Weight (grams): 481.6 |~ " rStativd CorsetHont(Em)i’ 5% "4 Dry Weight (grams) 481.6 MDD (och): NI
Percent Moisture: 36.3 “Influent: 18.181  Effiuent: 18.656 Percent Moisture; 40.2 (pe):
Testing Station. [~ Bt tte&:aas (oY 5T AT "E"'*' Chve Condol fion iress 51)z.. FxPermeant Tguid Used: /| Deai
6 hﬂuggt 0.196 |* Tnﬂuem‘ 0.196 [T &7 j}jﬁé@ﬁ“ﬂﬁ w730 Jd qimyré J&l} T71.0 Egg_

Start | - End- T Time Q‘gml:&aturﬁﬁﬁ’) i Tl T} My ol TGrews
_Date |  Time l}ate' Enie (%e.ﬁundfﬂ pulifal ! Final’] “Ave: || Bactor | INE ERE. | IR "BRE | (o) | (em) | iR}
1112/07 | 5:43:00 AM | 11/12/07 | 6:29:00 AM 2760 21.5 ps 215 | 0965 | 648 | 986 | 6.51 | 9.82 | 87.09| 86.73 913!;
11/12/07 | 6:29:00 AM | 11/12/07 | 7:15:00 AM 2760 21.5 21.5 215 | 0965 | 651 | 9.82 | 6.53 | 9.80 | 86.73| 86.53 | 9&
1/12/07 1 7:15:00 AM | 11/12/07 | 8:40:00 AM 5100 21.5 21.5 21.5 0.965 | 6.53 | 9.80 | 6,60 | 9.74 | 86.53 | 85.86 | 9.5 :
11/12/07 | 8:40:00 AM | 11/12/07 | 11:08:00 AM 3880 213 21.5 21,5 | 0965 | 660 ] 974 | 6.74 | 9.60 | 85.836] B4.43 | 9.3

PG i T
M Y e
slnkHal |5
- L ' " o
i i o oL ¥

Remarks: ND= Not Determined.

Averages:
i Condnc

References: L _
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter 5.0E-08
ASTM D 2216: Laboratory Determination of Water Content of Soils 4.0E-08
ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Soils 34E-08 |- \’,
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) * i'gﬂ [
ASTM D 854: Specific Gravity of Soils 0.0EHD  pemreerme
ASTM D 422: Particle Size Analysis of Soils : 0 S
Technician / Certification #: Ma] Krajag Certification #:
Technical Responsibility: ~ Mal Krajan Position: Laboratory Manager N i———

S&ME, INC. 3109 Spring Forest Road, Ralelgh, N.C. 27616 Permeability C-




Location: Central Pond

Offset: NA

Sample Description: (Visual) O-B Sandy Silty CLAY-(

Liquid Limit: ND

Specific Gravity: 2.668

Sample Type: undisturbed

Sampled By: S&ME, Inc.

Plastic Limit: ND Plastlclty Index: ND Pcrcent Passing #2{}(] 62 6 Maximum Particle Size: #4 >-
e TaitialSample Conaitigng, o o0 o .t w2 W] Samiple, Congiticss
Height (cm): 8.250 |Wet Unit Wei jht ﬂbgfff"], 116. U Helghtjcm) 8.235 | Dry Unit Wel
Diameter (cm): 7.287 |Dry Unit Weight (Ibs/f): 87.9 Diameter (cm): 7.278 PerceniSa
Area (crr): 41,70 Percent Saturation: 89.1 Area (.:,mz) 41,60 Vo R
Volume (crm): 344,07 Void Ratio: 0.8950 Volume (cm’) 342.59 PiiTos
Wet weight (grams): 639.4 Porosity: 0.4723 Wet weight (grams) 643.2 Measure® B
Dry Weight (grams): | 4842 Station Corréctions{ent) = | Dry Weight (grams) 484.2 .
Percent Moisture: 29.9 Influent: 18.181  Effluent: 18.656 Percent Muisfum: 32.8 MDD (pef): NI
Testing Station Bureite Aread (e . ¢ J Eﬂégﬂv Consolidation Stréss:hsy™ sed: | Deai
6 Inflyent: [0.196 | Influent: [0:196 | .- - Cell Prossiré géi) A 710 |, Bl
Start T Ead [ Tme T&mvbriltm €8 TGt T HL| B | Gig|
Date | Time | Date | Time | ‘(seconds) |-Initiat] Final | ve. | Facid ) | (em) | i
11/14/07 | 7:26:00 AM | 11/14/07 | 7:57:00 AM 1860 21,5 21.5 21.5 0.965 83621 1
11714407 | 7:57:00 AM | 11/14/07 | 8:55:00 AM 3480 21.5 21.5 21.5 | 0,965 B2.39 1?1
11/14/07 | 8:55:00 AM | 11/14/07 1 4:32:00 PM 27420 21.5 21.5 21.5 0.965 73921 95 |
11/14/07 | 4:32:00 PM | 11/14/07 | 6:22:00 PM 6600 21.5 215 21.5 0.965 72,04 89
L i
Remarks: ND=Not Determined. Averages:
; , ¥
Condu
References:
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible ‘Wall Permeameter 9.0E-08 [~
ASTM D 2216: Laboratory Determination of Water Content of Soils 85608 | ,
ASTM D 4318; Liquid Limit, Plastic Limit, & Plasticity Index of Soils $.0E-08 :\‘_\
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) 1SE.08 L
ASTM D 854: Specific Gravity of Soils o .
ASTM D 422: Particle Size .FLnElYSiS of Soils 0 10000
Technician / Certification #: Mal Krajan Certification #:
Technical Responsibility: Mal Krajan Position: Laborator er e

S&ME, INC, 3109 Spring Forest Road, Raleigh, N.C. 27616

Permeability C




Locatnon: Central Pond

Ofiset: NA

Sample Description: (Visual) T-O Sandy Silty CLAY+(

Liquid Limit: ND Specific Gravity: 2.668 Sample Type: undisturbed Sampled By: S&ME, Inc. -
Plastic Limit: ND Plasﬁcgy Index: ND . Percent Passing #200 66.1 Maximum Particle Size: #4 >
__ Initial Sample Conditions: =~ r L7 B TR Bl G RingFSample. Cundih?
Height (cm): 8.304 |Wet Unit Weight ﬂbsff?}. 118. 9 Helght (cm): 8.304 | Dry Unit ‘:'%"e,ﬁ;
Diameter (cm): 7.315  |Dry Unit Weight (1bs/ff): 100.8 Diameter (cm): 7.315 Pcme@
AIEMGITE): 42.03 Percent:Saturation: [ Area (cmzl 42.03 Vol T
Volume (cm’): 348.98 Void Ratio: 0.6510 Volume (cnr) 348,98 B0
Wet weight (grams): 664.9 Porosity:_ 0.3943 Wet weight (grams) 729.6 | Measurdd B
Dry Weight (grams): 563.7 7 BatlonGotkedtiony (emyii - 5| Dry Weight (grams) 563.7 | 140D (ocf) NI
Percent Moisture: 175 Influent: -2.454  Effluent: -2.613 Percent Moisture: 29 4 (pef):
Testing Statiot) " Barette Areas ()t . I:'; CHye GonSolidafiom Stress (psjr| 3.0 [ hermeantiig
4 Influent: | 0.720 | mﬂqenﬁ 0.720 e;l resstgf e mien] 73.0 [Finfdnt PresSire
S | T | AR SR e [ ] |
Date | Time | Date | rime | Gocondiy.| waital ;?ﬁum e FAeol | INI, B INE T BFE | (om) | (o)
11/14/07 | 10:51:00 AM| 11/14/07 | 11:36:00 AM{ . 2700 215 7 215 21.5 | 0.965 | 1.20 | 50.00| 1.90 | 49.701 48.96 | 47.96
11/14/07 { 11:36:00 AM| 11/14/07 | 3:05:00 PM 12540 21.5 21.5 215 | 0.965 | 1.90 | 49.701 4.00 | 48.10 | 47.96 | 44.26
11/14/07 | 3:05:00 PM | 11/14/07 | 7:05:00 PM 14400 21.5 1.5 21.5 | 0.965 | 4.00 | 48.10| 6.00 | 46,20 | 44,26} 40.36
11/14/07 | 7:05:00 PM | 11/15/07 | 4:15:00 AM | 33000 21,5 | 215 | 21.5 | 0.965 | 6.00 | 46.20| 9.90 | 42,10 40.36 | 32.36
J .
Remarks: ND= Not Determined. Averages:
& Condug
‘References: .
ASTM D 5084: Measurement of Hydraulic Conductivity of Snturated Porous Materials Using a Flexible Wall Permeameter 5AE-07
ASTM D 2216: Laboratory Determination of Water Content of Soils e B
ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Soils 48E-0T F
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) 4.6E-07 |
ASTM D 854: Specific Gravity of Soils :;%_g;
ASTM D 422: Particle Size Analysis of Soils
Technician / Certification # Mal Krajan Certification #; o N
Technical Responsibility: Mal Krajan Position: Laboratory Manager S —

S&ME, INC. 3109 Spring Rorest Road, Ralelgh, N.C, 27616
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Locaton: Lenftral rond

itset: MA

sample Description: (Visual) O-B Sanay Silty CLAY -

Liquid Limit: ND

Specific Gravity: 2.668

Sample Type: undisturbed

Sampled By: S&ME, Inc.

Plastic Limit: ND

Plasticity Index: ND

Percent Passmg #200 64.1

Maxzmmn Particle Size: #4 »>-

____Initial Sample €onditigns *. " - o e T e R el S mMEandﬁs:s
Height (cm): 8.072 |Wet Unit Weight (1bs.’f§l 119 5 Height (cm) 8.072 | Dry Unit®We,
Diameter (cm): 7.308 |Dry Unit Weight (lbs/ft):|  99.8 Diameter (cm): 7.308 Percegy S
Area ( cmz}: 41.95 Percent Saturation: 78.9 Area (cm®) 41.95 _V@_@
Volume (em): 338.59 Void Ratio: 0.6674 Volume (cnr’) 338.59 Hero
Wet weight (grams): 648.2 Porosity: 0.4003 Wet weight (grams) 672.3 Measur®i
Dry Weight (grams): 541.5 Station Correctiofis ()~ .. .. | - Dry Weight (grams) 415 | mo o N
Percent Moisture: 19.7 Influent: -2.454  Effluent: -2.613 Percent Moisture: . 242 (paf): N
Testing Staffon [~ Burette Areas{(amat - | FHSEIVECHANGMen S G 30 [
4 .:Inﬁue:ﬁ.ti;. 0.720 hﬂ_&m 05'20 é' “niGell Pressurs @si)ﬂ o i
Start C . Ead T [ J“Eﬁip@&tﬁ‘fféthj“ i
Date | Tiae ljete ) ﬁ@ 5y |
T1/16/07 | 4:16:00 AM | 11/16/07 | 6:36:00 AM 21.5
11/16/07 | 6:36:00 AM [ 11/16/07 | 11:02:00 AM 215
11/16/07 | 11:02:00 AM! 11/16/07 | 1:25:00 PM 21.5
11/16/07 | 1:25:00 PM | 11/16/07 | 3:20:00 PM 21.5
Remarks: ND= Not Determined,

‘References:

ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter

ASTM D 2216; Laboratory Determination of Water Content of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
ASTM D 854: Specific Gravity of Soils

ASTM D 422: Particle Size Analysis of Soils

Technician / Certification #: Mal Krajan

Technical Responsibility:

Mal Krajan

S&ME, INC. 3109 Spring Forest Road, Ralelgh, N.C. 27616

Certification #:
Position: Laboratory Manager
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S&ME, INC. 3109 Spring Forest Road, Raleigh, N.C, 27616

Location: Lentral Fond - Llset: NA sample Description: ( Visual) 1-0 sandy Sty CLAY -
- Liquid Limit: ND Specific Gravity: 2.668 Sample Type: undisturbed Sampled By: S&MRE, Inc.
Plastic Limit: ND __ Plasticity Index: ND Percent Passmg #200 66.1 Mammum Particle Size: #4 ~,_
o Initisl SampleConditions . o S e iy e 00 Sl Sample Conditiflas
Height (cm): 7.902  |Wet Unit Weight (lbs!ﬁ‘) 122 2 He1g_ht Lcm) 7.900 " | Dry Unit@/e.
Diameter (cm): 7.300 |Dry Unit Weight (Ibs/f0): 08.9 Diameter (cm): 7.296 Perceni S
Area (cm®): 41.85 | Percent Saturation: 93.0 Area (E.m’) 41.81 Vg;l:L
Volume (e ): 330.73 Void Ratio: 0.6835 Volume (cm’) 330.28 Kpro
Wet weight (grams): 647.5 Porosity: 0.4060 ‘Wet weight (prams) 664.2 Measma ):
Dry Weight (grams): | 523.9 Stationi Corrections (em) Dry Weight (grams) | 5239 |y, ocn:
Percent Moisture: 23.8 Influent: -2.190  Effluent: -2.825 Percent Moisture: 26.8 S
Testing Station Burette Areas (em’); | Effective Consolidation Stj‘:e;ss (ps,il: }| 3.0 | PermeantLiquid Used: | Dea
2 Influent: | 0.720| Influent: |0.720] 't‘eu Presguis; tysi) 173.0 | Ind mmf;li?essm (psi); | 700 | @
Start Ead . | Time - ipampm;m ey tz’?qﬁ4 s gt Fimals - E _f-g,-; | ol of Giad-
Date Time | Date.|  Time | (seconds) Imﬁg;. )] ave | Factte INE B R vr e | (e [ (em)”| @8
11/14/07 | 7:32:00 AM | 11/14/07 4 122:00 PM 31800 215 21.5 21.5 0.965 | 3.40 | 50.00| 6.70 | 46.10| 47.24 | 40.04 | 25
11/14/07 | 4:22:00 PM | 11/14/07] 5:09:00 PM | 2820 215 | 215 | 215 | 0.965 | 6.70 | 46.10| 6.90 | 45.80 | 40.04 | 39.54 | %0
11/14/07 | 5:09:00 PM | 11/15/07 | 5:42:00 AM 45180 215 21.5 21.5 0.965 | 6.90 | 45.80] 10.10]42.20139.54| 32,74 | 4.4
11/15/07 | 5:42:00 AM | 11/15/07 | 8:11:00 AM | 8940 215 § 215 | 21.5 | 0.965 |10.10|42.20|10.90|41.40}32.74| 31.14 | 40
Remarks: ND= Not Determined. - Averages:
p =
Reierences: Conds
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter 4.0E-07 =
ASTM D 2216: Laboratory Determination of Water Content of Solls 3.0E-07 F
ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Soils 30E87 |
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) Ly 8
ASTM D 854: Specific Gravity of Soils i © oo
ASTM D 422: Particle Size Analysis of Soils
Technician / Certification #: Mal Krajan Certification #
Technical Responsibility: al Krajan Position: Laboratory Manager e
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Liquid Limit: ND Specific Gravity: 2.676 Sample Type: undisturbed Sampled By: S&ME, Inc.,
Plastic Limit: ND Plasticity Index: ND Percent Passing #200: 61.1 Maximum Particle Size: #4
Initial Sample Conditions B | Fina! Sample Conditi@as
Height (cm): 8394 [Wet Unit Weight (1 ng,'fﬁ) 127.0 Height (cm): 8394 | Dry Unit @ei
Diameter (cm): 7.273 _|Dry Unit Weight (Ibs/fr):] _ 108.2 Diameter (cm): 7.273 PercertSs
Area (o) 41,54 Percent: Saturation: 85.8 Area (cm’) 41.54 \@E
Volume (cm;): 348,73 Void Ratio: 0.5431 Volume _{E_rni") 348.73 Bro:
Wet weight (grams): 709.7 Porogsity: 0.3519 Wet weight (grams) 738.9 Measures, B
Dry Weight (grams): 604.5 “Station'Copreeflonsi(emy = = -, 1| _Dry Weight (grams) 604.5 |50 ek I
Percent Moisture: 17 4 Influent: - -2.962  Effluent: -2 962 Percent Moisture: 2.2 (pef)
Testing Station' |- ' B u-eag sfems)i e 3. UE Maanfllqtt1d Used: ", Ihiu:
3 Influent: {07201, Tnflusit: [0. 720 e ¢1L:t~:5$ € (bs1): o] 73.0 | duestPressiire (pgh:. | 700 | G
Staet - End o TE -gt%-ﬁapéxﬂureﬁca  Qoprt |- dnigiad o mal LUK b ] GRM-
Date Time. | Date | . Time!, |- (econds):| miitigrl Fuhl ) A | Facths | N B o R ) | om) | 4R
11/17/07 | 4:36:00 AM | 11/17/07 | 6:35:00 AM 7140 21.5 21,5 | 21.5 | 0565 | 0.20 | 50.00] 2.10 | 48.00] 49.80| 45.90 E
11/17/07 | 6:35:00 AM | 11/17/07 | 10:42:00 AM| 14820 21.5 2L5 21.5 | 0965 | 2.10 | 48.00| 5.00 | 4500{ 4590{ 4000 | =&
LI/17/07 | 10:42:00 AM| 11/17/07 | 12:11:00 PM 5340 21.5 21.5 21.5 | 0.965 | 5.00 | 45.00| 6.10 | 43.801 40.00| 37.70 | 4.6 E
L1/17/07 1 12:11:00 PM | 11/17/07 | 4:05:00 PM 14040 2L.5 21.5 21.5 | 0965 | 6.10 | 43.80| 8.50 | 41.30] 37.70| 32.80 | 4.2
Remarks: ND= Not Determined. Averages:
r Condu
References: ‘
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter 1.OE-06
ASTM D 2216: Laboratory Determination of Water Content of Soils B.0E-07 |
ASTM D 4318: Liquid Limit, Plastlc Limit, & Plasticity Index of Soils c.0e-07
ASTM D 2487: Classification of Seils for Engineering Purposes (Unified Soil Classification System) ::ggg; [
ASTM D 854: Specific Gravity of Soils 0.0E+00 L__......
ASTM D 422: Particle Size Analysis of Soils 0 10000
Technician / Certification #: Mal Krajan Certification #:
Technical Responsibility: Mal Krajan Position: Laboratory Manager N —————

S&ME, INC, 3109 Spring Forest Road, Raleigh, N.C. 27616
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Liquid Limit: ND Specific Gravity: 2.676 = Sample Type: undisturbed Sampled By: S&ME, Inc.
Plastic Limit: ND Plasticity Index: ND Percent Passmg #200 63 3 Maximum Particle Size: #4 _
| Initial Sample Conditions .~ - . . Final Sample ConditiBas
Height (cm): 8.177 |Wet Unit Weight (Ibs/B): 123.0 Hegght (cm): 8.177 | Dry Unit@e:
Diameter (cm): 7.332  |Dry Unit Weipght @bgfﬂ%‘)_ 1032 Diameter (cm): a3 Percerd S
ey 4222 | Percent Saturation: R4.5 ) 42.23 Vsl
Volume ( c,mz); 345.25 Void Ratio: 0.5876 Volume {(cnt) 345,25 Kpro
Wet weight (grams): 680.5 __ Porosity: {03701 Wet weight (grams) 720.2 Measuré B
Dry Weight (grams); 581.7 | . - " Statipn:CarfecHons (6m) 2" ] Dry Weight (grams) |  581.7 MDD (ocf): N
Percent Moisture: 18.6 Influent: -2.962  Effluent: -2.962 Percent Moisture: 23.8 (pef)
Testing Station Burette Areas (om’): | Ettettive Cansolidation Stresi (psi): [ 3.0 [, Peneant Liguid Used: | Des
3 Influent: { 0,720 Inflyent: [0720] Celi Pressure. e(psi)y . [ 73.0 mﬁuent Pregsure (psi): [ 70.0 | Egf
Start End - Timé Tcmpeﬂntuta ¢cy | Cort:} " Imitial” | Final b, | hy | GPd-

Date | Time | Date | Time | (seconds) |Tuitial | Foal | Avg. | Eactor,[:INF, ‘E¥F._|'INF. EFF.| (em) | (em) | &t
11/14/07 | 3:45:00 AM | 11/14/07 | 10:50:00 AM| 25500 21.5 21.5 215 | 0.965 | 0.60 | 50.00{ 3.30 | 48.00 | 49.40 | 44.70 jﬁ'& 1
11/14/07 | 10:50:00 AM| 11/14/07 | 11:36:00 AM 2760 21.5 21.5 21.5 0.965 | 3.30 | 48.00| 3.50 | 47.90| 44.70 | 44.40 | &4
11/14/07 | 11:36:00 AM| 11/14/07 | 8:08:00 PM 30720 21.5 215 21.5 0.965 | 3.50 | 47.90| 6.50 | 4550 ] 44,40 39.00 5‘14
11/14/07 | 8:08:00 PM | 11/15/07 | 4:15:00 AM 20220 21.5 21.5 215 ] 0965 | 6.50 | 45.50] 8.00 | 44.10| 39.00 | 36.10 4i

Remarks: ND=Not Determined. -

Averages:
p. —_—
Condu
References:
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wal[ P:nn&ameter 3.0E-07 | y
ASTM D 2216: Laboratory Determination of Water Content of Soils 20E07
ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Soils 1.0E-07 F
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) QOEHD0 e
ASTM D 854: Specific Gravity of Soils o 2000
ASTM D 422: Particle Size Analysis of Soils
Technician / Certification #: Mal Krajan Certification #: o
Technical Responsibility: Mal Krajan Position: Laboratory Manager L_____
S&ME, INC, 3109 Spring Forest Road, Raleigh, N.C, 27616 Permeability T




Location:

J-LUay Upsetl rond

ULIsern INA

campie pescription: (visual) 1-U sandy olily CLA X ={]

Liquid Limit: ND

Specific Gravity: 2.676

Sample Type: undisturbed

Sampled By: S&ME, Inc,

Plastic Limit: ND

Plasticity index: ND

Percent Passmg #200 66.2

Maximum Particle Size: #4

Initial Samjple Conditions. SR A S L RO S Tl Sample Condlhd}‘gs
Height (cm): 8.543 |Wet Unit Welght (Ibsffﬁ 112 4 Height (cm) 8.538 | Dry Unit %:1
Diameter (cm): 7272 |Dry Unit Weight (Ibs/ft): 83.3 Diameter (cm): 7.270 PercentBa
Area (cni’): 41.53 Percent Saturation: |  100.0 Area (cm’) 41.51 Voﬁ R
YVolume (cme 354.82 Void Ratio: 1.0044 Vglmni(cm’_‘ ) 354.42 P"'TDS
Wet weight (grams): 638.8 Porosity: 0.5011 Wet weight (grams) 650.4 Measurﬁ B
Dry Weight (grams): 473.5 _ Statfor Corrections (cm). -~ " Dry Weight (grams) 473.5 | vioD (pcf): NI
Percent Moisture: 39.9 Influent: 18219  Effluent; 18.335 Percent Moisture: 37.4 paty:
Testing Station Burette Aseas (et 37| BRestive Consolidation Stress (pe. 3.0 [T PefmeantTinuid Used: | Deai
5 . Influent: | 0.196 . pﬂugtﬂ 0.196 [ 3+ }Efrjgaﬁm:a,ﬁ:sn i) 63.0 PeblnfitentPréskire (ps)i s I 61.5 | EQus
Start - Badt T i) Tied | -Température(0C) | Cprt.p, Tibal i TR e ] ol [ by | Ge @
Date | Time | Date | dimé | (seconds) *‘rziﬂif.ifiﬂﬁi.ifﬁ" Cavg: | Factor [y B | INE v | o) | (om) | 1o
11/14/07 | 7:25:00 AM | 11/14/07 | 7:57:00 AM 1920 21.5 21.5 21.5 0.955 6,78 | 9.83 | 6.82 | 9.78 [120.92] 120.46 Lﬁ_
11/14/07 | 7:57:00 AM | 11/14/07 | 8:55:00 AM 3480 21.5 21.5 215 | 0.965 | 6.82 | 9.78 | 6.86 | 9.70 [120.46] 119.85| 1&
11714407 | 8:55:00 AM | 11/14/07 | 4:23:00 PM 26880 21.5 21.5 215 | 0965 | 686§ 970 | 7.42 | 9.30 |119.85/114.95| 13.8
11/14/07 | 4;23:00 PM | 11/15/07 | 5:40:00 AM 47820 215 213 21,5 | 0965 | 742 1 930 | 8.40 | 8.82 {114.95}107.50( 13.0
Remarks: ND= Not Determined. Averages:
il Condue
References:
ASTM D 5084: Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter 5.0E-08
ASTM D 2216: Laboratory Determination of Water Content of Soils g:gﬁ'ﬁ
ASTM D 4318: Liquid Limit, Plastic Limit, & Plasticity Index of Seils 2.0E-08
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) iféf;gg
ASTM D 854: Specific Gravity of Soils o 20000
ASTM D 422: Particle Size Analysis of Soils
Technician / Certification #: Mal Krajan Certification #:
Technical Responsibility: Mal Krajan Position: Laboratnﬂ Manager L________

S&ME, INC, 3109 Spring Forest Ruad, Ruleigh, N.C. 27616
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Docket No. W-1300 Sub 92

Report of Subsurface Exploration S&ME Project No. 1051-04-112
Briar Chapel Storage Pond and Reclamation Facility August 2, 2004
Chatham County, North Carolina

7.5 Toe Drains

To reduce the potential for surface sloughing along the downstream slopes of pond dams and to
increase the overall stability of the embankment, we recommend that toe drains be installed. The
toe drain should be located about 10 feet upstream of the downstream toe. Drains should consist
of a 6 inch diameter, heavy duty (highway grade), perforated, corrugated HDPE pipe surrounded
in NCDOT No. 57 or No. 67 étone wrapped in a non-woven geotextile fabric (Mirafi 160N,
Amoco 4551 or equivalent). The drain trench should be at least 2 feet wide and should extend at

least 2 feet into the original subgrade soils.

7.6 Underdrains

Depending on groundwater depths, underdrain systems may be required beneath ponds to
improve subgrade stability during construction and to allow for groundwater draw-down if ponds
are ever drained for maintenance purposes. Also, NCDENR groundwater regulations or other
regulations may require separation between pond bottoms and groundwater. Underdrain systems

may be required to provide such separation.

Underdrains (if installed) should extend at least 3 feet below pond bottoms. Underdrains should
consist of 6-inch diameter highway grade perforated corrugated HDPE pipe wrapped in filter
fabric (Mirafi 160N, Amoco 4551, or equivalent). Underdrains should be spaced no more than
50 feet apart throughout pond bottoms and should be connected to a header pipe. We expect that
header pipes can gravity drain into an existing ditch or drain feature. Drains should be installed
and activated several weeks prior to final excavation to design pond subgrade elevations.
Dependiﬁg on groundwater conditions during pond excavations, drain spacings closer than 50

feet may be needed to provide adequate subgrade stability.
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