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The University of North Carolina at Chapel Hill
Department of Environment, Health & Safety
1120 Estes Drive Ext., CB# 1650
Chapel Hill, North Carolina 27599

January 15, 2010
S. Jay Zimmerman
DENR Division ofWater Quality
Raleigh Regional Office
1628 Mail Service Center
Raleigh NC 27699-1628
Subject: The University of North Carolina at Chapel Hill (UNC-Chapel Hill), Research Resource Facility
(UNC-Chapel Hill Bingham Facility), Notice of Violation NOV-2009-DV-0362
Dear Mr. Zimmerman:
I am writing in response to your December 18, 2009 Notice of Violation (NOV) letter for the subject faciltty.
In accordance with your request in the NOV, and as outlined in my December 15, 2009 email to Matthew
Fleahman and Lin McCartney (copy attached), UNC-Chapel Hill implemented a short-term plan to eliminate
the discharge of water from the Bingham Facility to the surface waters of the State. This short-term plan
involved the installation of a sump with pump and float assembly to collect water from the under-drain system
piping to direct the water back to the large storage pond. The sump was installed on December 14, 2009, and
operation ofthe sump began on the morning of December 15, 2009.
Longer term, our plan is todewater the storage_pond using a contract hauler and then identify and repair the
source ofthe leak. UNC requests until March 15, 2010 to complete the work. With good weather, it is likely
that work can be completed prior to this date.
As requested in the NOV, a copy of the November 17, 2009 Report ofGeotechnical Exploration of the large
effluent storage pond is attached. Also attached is a copy of a memorandum from John F. Phillips, P.E., the
consulting engineer that designed the Bingham Facility wastewater system, addressing repairs to the storage
pond.
I will contact your office as we get closer to emptying the storage pond and implementing repairs to the liner.
Please contact me if you have any questions or comments.
Sin erely,

aurence Daw, L. .
ophysicist/Licensed Geologist
Attachments
Cc:

Mary Beth Koza

Daw, Larry (Environment Health _Safety)
From:
Sent:
To:
Cc:
Subject:
Attachments:

Daw, Larry (Environment Health & Safety)
Tuesday, December 15, 2009 1:32 PM
Matthew.Fleahman@ncdenr.gov; Mccartney, Lin
Koza, Mary Beth (Environment Health & Safety)
Implementation of Short Term Plan
Picture 103.jpg; Picture 100.jpg; Picture 101.jpg; Picture
102.jpg

Matthew and Lin,
We have implemented the short-term plan to remedy the liner leak at
the Research Resource Facility (UNC-Chapel Hill Bingham Facility).
Yesterday, we constructed a sump, installed a pump with float, and
ran piping back to the large pond. We turned the system on early
this morning.
An overall picture of the sump area is shown in picture 100. A
close up of the sump, pump, float, and discharge pipe is shown in
picture 101. Piping back to the pond is shown in picture 102. And
water being discharged back to the pond is shown in picture 103.
We are still developing longer term plans to remedy the liner.
will let you know as our plans develop.

I

Please contact me if you have questions or comments.
Larry Daw, L.G.
Geophysicist/Licensed Geologist
The University of North Carolina at Chapel Hill Department of
Environment, Health & Safety 1120 Estes Drive Extension Campus Box
1650 Chapel Hill, NC 27599-1650
(919) 962-6666
(919) 883-7019 Mobile
(919) 962-0227 Fax

JLDAW@ehs.unc.edu
http://ehs.unc.edu/
-----Original Message----From: Daw, Larry (Environment Health & Safety)
Sent: Sunday, December 13, 2009 9:07 PM
To: Mccartney, Lin; Matthew.Fleahman@ncdenr.gov
1

Subject: FW: denr ltr
Lin and Matthew,·
Please find attached a letter regarding the recently reported leak
in the large pond at the Research Resource Facility.
A hard copy will ·follow in the mail.
Larry Daw, L.G.
Geophysicist/Licensed Geologist
The University of North Carolina at Chapel Hill Department of
Environment, Health & Safety 1120 Estes Drive Extension Campus Box
1650 Chapel Hill, NC 27599-1650
(919) 962-6666
(919) 883-7019 Mobile
(919) 962-0227 Fax
JLDAW@ehs.unc.edu
http://ehs.unc.edu/
From: scanner@unc.edu [scanner@unc.edu]
Sent: Friday, December 11, 2009 4:56 PM
To: Daw, Larry (Environment Health & Safety)
Subject: denr ltr
This E-mail was sent from "R10450" (Aficio MP 5500).
Scan Date: 12.11.2009 16:56:42 (-0500)
Queries to: scanner@unc.edu
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The University of North Carolina at Chapel Hill
Department of Environment, Health & Safety
1120 Estes Drive Ext., CB# 1650
Chapel Hill, North Carolina 27599
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Picture 100 - Sump area.
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Picture 101 - Sump, pump, float, and discharge pipe.
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The University of North Carolina at Chapel Hill
Department of Environment, Health & Safety
1120 Estes Drive Ext., CB# 1650
Chapel Hill, North Carolina 27599

Picture 102 - Piping back to the pond.

Picture 103 - Water discharging back into pond.
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The University of North Carolina at Chapel Hill
Department of Environment, Health & Safety
1120 Estes Drive Ext., CB# 1650
ChaJ?el Hill, North Carolina 27599

Picture 100 - Sump area.

Picture 101 - Sump, pump, float, and discharge pipe.
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engineering and constructing a better tomorrow
November 17, 2009

Mr. Paul Caruth
University of North Carolina at Chapel Hill
Construction Management
CB No. I080 Giles F. Homey Building
Chapel Hill, North Carolina 27599

SUBJECT:

REPORT OF GEOTECHNICAL EXPLORATION
RFF WASTEWATER POND EMBANKMENTS
ORANGE CHAPEL CLOVER GARDEN ROAD
ORANGE COUNTY, NORTH CAROLINA
MACTEC PROJECT NO. 6263-08-1458.07

Dear Mr. Caruth:
MACTEC Engineering and Consulting, IIic. (MACTEC) is pleased to submit this report of our
evaluation of the wastewater pond embankments at the UNC. Research Resource Facility in Orange
County, North Carolina. Our services were provided in general accordance with MACTEC Proposal
No. PROP-09-RAIL-38 l dated October 28, 2009 and authorized on October 30, 2009. This report ·
presents a review of the information provided to us, a discussion of the site and subsurface
conditions, and our evaluation of the pond embankments. The Appendix contains a boring location
plan, and the results of our field and laboratory tests.

PROJECT INFORMATION
The RFF Wastewater Pond was constructed in the spring and summer of 2008. Plans provided to .
us indicate that excavation was required to reach pond bottom elevation. The depth of excavation
at the northern end of the pond was about 10 feet and about 6 feet at the southern end of the pond.
Excavated soil was used to construct the perimeter embankments for the pond. Height of the
embankment along the embankment centerline above original grade at the northern end of the pond.
is about 2 feet and about l O feet at the southeastern corner of the pond. Finished interior and
exterior slopes of the embankments are shown on the plans at 2.5H: 1V. Per the specifications,
embankment fill was to be compacted to 95 percent AASHTO Method T99 (ASTM D698) at
moisture contents between optimum plus 5 percent and optimum minus 3 percent.
A 40-mil thick high density polyethylene (HDPE) geosynthetic liner covers the bottom and side
walls of the pond. An underdrain system consisting of a 4-inch diameter perforated plastic pipe in
a gravel filled trench is located along the inboard toe of slope and exits the pond area to the·
southwest.
Two test borings were drilled in the pond area by GeoTechnologies, Inc. in May 2007. The
borings encountered residual silts and clays to depths of about 7 feet underlain by partially
weathered rock. No groundwater was encountered in the test borings at the time of drilling.
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The following observations were sent to us by Mr. Caruth on October 19, 2009:
1. the earth pond walls appear to be bulging in the lower slopes. Long continuous cracks
have developed in the crest that appear to be related to the bulging slope areas. The cracks
are evident on the east and west flat crests.
2. the liner at the intake lines area is bulged from apparent soil subsidence/slippage. The liner
is now stretched between the pipe penetrations, and the pond level appears to be dropping.
A leak is suspected.
3. near the purrip house, a section of soil is subsiding...somewhat like a sink hole. This was·
in the area of excavations for piping and may indicate a pipe leak.
4. control and signal cable remains unburied and is hit continually by mowers. Please have
properly buried control cable installed.
MACTEC visited the wastewater pond on October 23, 2009. and observed the pond embankments.
Our findings are summarized below.
l. Cracks were visible along the crest of the east embankment and south embankment. The .
cracks on the east embankment were more significant (2+ inches).
2. The toes at south and east slopes were wet. The soils on the crest appeared to be dry.
3. The depth of water in the pond was approximately 3 feet, but the water marks on the liner
indicated it was previously about 4 feet deep.
4. Air bubbles at the pond bottom pushed the liner upward making a 3.5-foot diameter floating
umbrella at the water surface.
5. There was ground subsidence behind the southern corner of the pump house approximately 9
inches deep, and 3 feet by l foot in plan.

EXPLORATION PROCEDURES
Two soil test borings were drilled at the site on the top of the embankment at the approximate
locations shown on the attached boring location plan in the Appendix. The borings were
established in the field by MACTEC.
The borings were advanced to depths of 21.5 to 23.6 feet below present grades using hollow stem
auger drilling procedures. Samples were obtained by driving a l-3/8 inch ID split-spoon sampler
with an automatic hammer in general accordance with ASTM D1586 specifications at 2.5-foot
intervals. Undisturbed samples were obtained in borings B-lA and B-2A. These borings were offset
about 5 feet from borings B-1 and B-2, respectively, and were advanced using mud-rotary drilling
procedures. The borings were backfilled with bentonite/cement grout upon completion of drilling.
Representative portions of the samples were sealed in glass jars and returned to our laboratory where
they were visually classified in accordance with the Unified Soil Classification System. MACTEC
will store the test boring samples, available for inspection, for a period of ninety days after which
time they will be discarded unless requested otherwise.
Four hand auger borings were drilled at the toe of the slope opposite the two test borings. The
purposes of the hand auger borings were to evaluate the soil conditions at the toe of the slope and to
determine if groundwater was observed within the depth explored. The hand auger borings were left·
open for observation of groundwater levels one day after boring completion.
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RRF Wastewater Pond Embankment Evaluation
Orange County, North Carolina
MACTEC Project No. 6263-08-/458,07

The test boring records showing visual descriptions of the soil strata and the sampling and field test
data are included in the Appendix. Information sheets describing the Unified Soil Classification
System and the terms and symbols used on the boring record are also included. Elevations shown on
the boring logs were interpolated from contours shown on sheet 11 of 27 of the drawings prepared by·
Diehl & Phillips, P.A. for the project.
The evaluation and recommendations presented in this report were developed from an interpretation
of the general subsut'face conditions at the site based on information obtained from the soil borings.
The stratification lines indicated on the boring logs represent the approximate boundaries between
soil types. In-situ, the transitions may be gradual.
ln the laboratory, the natural moisture content was determined on samples of fill material obtained in
the test b01ings. The unit weight and moisture content of undisturbed samples of fill were also
determined. The results of these tests are included in the Appendix.

SITE AND SUBSURFACE CONDITIONS
The depth of fill in the test borings drilled on the crest of the embankments is approximately l O feet..
The fill is described as clayey silt with traces of fine gravel-sized particles and some rock fragments.
Standard Penetration Test (SPT) N-values in the fill ranged from 3 to 13 blows per foot, typically
being in the range of 3 to 4 blows per foot. The natural moisture content of the tested fill samples
ranges between 8.4 and 23.3 percent and the dry unit weight varies from 103 to 116 pounds per cubic
foot.
The fill is underlain by residual soils described as sandy silt and silty sand. The SPT N-values
indicate the silty soils are medium stiff and the sandy soils arc medium dense to dense. Partially·
weathered rock (PWR) was encountered at depths of 13.5 feet in boring B-1 and 20 feet in boring B2. The PWR is described as silt.
No groundwater was encountered in borings B-1 or B-2 as they were advanced nor was water present
in the open bore holes upon completion of drilling. No groundwater was observed in the hand auger
boring during drilling nor was water present in the open bore holes 24 hours after boring completion.
As noted above, an underdrain was constructed at the bottom of the inboard slope to collect leakage
from the pond and/or groundwater beneath the pond. The underdrain discharges by gravity to the
southwest of the pond. On November 3, 2009, MACTEC personal evaluated the outfall drain. At
that time the 4-inch diameter drain was discharging approximately 1.5 gallons per a minute. At the
outfall, a white growth was observed on the pooled water and the water also had a slight greenish
color which was less intense than that observed in the water in the pond. The water at the outfall also
had a foul odor.

CONCLUSIONS AND RECOMMENDATIONS
As noted above, cracks were observed in the east and south pond embankments. The cracks are
indicative of vertical and horizontal deformations of the embankments. Standard Penetration Test N
values do not provide direct measure of soil density or percent compaction. However, based on our
experience, the low SPT values are not indicative of dense or well compacted fill. No groundwater
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RRF Wastewater Pond Embankment Evaluation
Orange County, North Carolina
MACTEC Project No. 6263-08-/458.07

was observed in the soil test borings drilled from the crest of the embankment nor was water present
in the hand auger borings drilled at the toe of the embankment slopes. Based on the groundwater
observations, it is our opinion that the groundwater table is below the bottom of pond elevation.
Water was observed flowing out the underdrain at the southwest corner of the pond area possibly
indicating that leakage through the liner is occurring.
Based on our observations and explorations, we recommend that the outboard slope be stabilized by
addition of a buttress fill. It may be possible to rebuild the outboard slope by excavating existing·
embankment soil and re-compacting it; however, there is a risk that the embankment may fail during
the excavation and reconstruction. Following are discussions of the three stabilization concepts.
These concepts are shown on Figure 2 in the Appendix.
Soil Buttress Fill
This remediation concept includes construction of buttress fill on the outboard slope of the east, south·
and west embankments. We recommend that the finished slope be no steeper than 3H: 1V. Fill to
construct the buttress should be a soil similar to that used for original embankment construction, i.e.,
a low plasticity soil (liquid limit less than 40, plasticity index less than 20) free of organic material or
debris. The fill should be placed in horizontal, 8 to 10 inch loose lifts with each lift compacted to a
minimum of 95 percent of the standard Proctor maximum dry density (ASTM D698) at moisture
contents within plus or minus 3 percentage points of optimum moisture.
Prior to construction of the buttress fill, existing vegetation and root growth should be stripped from
the embankment slopes and the area of fill at the toe. As the fill is placed, horizontal benches should
be cut in the existing el).1bankment slope. The fill slope should be constructed by overfilling and then
trimmed back to final configuration. The slopes should be seeded and mulched as soon as practical
after final grading to minimize erosion.
To close existing cracks, we recommend that areas not affected by grading be disked and then re
compacted. Small, walk-behind equipment should be used for these tasks. Following re-compaction,·
the disturbed areas should be seeded and mulched.
In-place field density tests should be performed by the geotechnical engineer or technician. We
recommend that field density tests be performed every 2,500 square feet with at least one test
performed on each lift of material.
Clays and silts as used for the original embankment construction and recommended for the buttress.
fill are affected by moisture and may be difficult to compact during the wetter seasons of the year.
Moisture related soil difficulties can be minimized by performing site preparation work in the drier
periods of the year (May through October).
Rock Buttress Fill
An alternative to constructing a soil buttress fill is to construct a rock buttress fill on the east, south
and west slopes of the pond. We recommend that the finished slope of the rock fill be no steeper than'
3H: IV, and that the top of the rock fill be at elevation 503.5 feet or higher. The rock fill should meet
the criteria for North Carolina Depmtment of Transportation (NCDOT) Section 1042 Class B Riprap.
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The riprap should be underlain by a geotextile meeting the requirements of NCDOT Section I 056
Type 2 Engineering Fabric.
Prior to placement of the riprap, existing vegetation and root matter should be stripped from the·
embankment slope and toe areas. The riprap should be placed with equipment operating from the toe
of the slope, not from the crest of the embankment.
To close existing cracks, we recommend that areas above the rock fill and outside the limits of the
liner anchor trench be disked and then re-compacted. Small, walk-behind equipment should be used
for these tasks. Following re-compaction, the disturbed areas should be seeded and mulched as soon
as practical to minimize erosion.
The rock fill construction can be accomplished in the wetter seasons of the year. However, to
minimize rutting at the base of the slope, the work should not be done immediately following heavy
precipitation events. The disking and re-compaction of areas above the rock fill should be done when
dry weather is anticipated.
Excavation and Reconstruction of Existing Outboard Slope
Mr. John Phillips with Diehl & Phillips, P.A., project civil engineer, requested that we consider a
concept that includes excavation of a portion of the existing embankment and reconstruction using
the same soil. This concept would reduce the need for offsite fill and maintain the embankment
within the same footprint. This concept is shown on Figure 2 in the Appendix. On this figure, we
have shown excavation of existing embankment soils on a 1-½H: l V slope from the center of the
existing embankment to original ground, and then using the excavated soil to reconstruct the
embankment to the original planned slope of 2-½ H:IV. The outboard embankment slope will be.
stable on this configuration once the construction is done. However, we do not recommend this
concept since there is considerable risk that the embankment cut on a 1-½ H: IV slope may fail during
the construction. Failure of the slope could cause failure of the inboard slope and dismption to the
synthetic liner. In addition to possible slope failure, the excavated silt and clay soils are affected by
moisture and will be difficult to compact during the wetter seasons of the year.

If this remediation method is attempted, the fill should be placed and compacted as discussed above
for the soil buttress fill construction.
Lined Pond Area
The interior slopes of the pond were also constructed at 2-½ H: IV. The interior slopes appear stable
except for the area of the effluent pipes in the northwestern corner of the pond. At this location, it
appears that pipe backfill above the pipes has settled or slid resulting in a bulge below the pipes. As
noted above, water is flowing from the liner underdrain at its discharge, indicating possible leakage.
through the synthetic liner. We recommend that the liner installer be contacted to evaluate the
possible leakage, and to repair the liner and subgrade at the northwestern corner of the pond.
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Sprinkler System
Sprinkler heads for the spray irrigation system are shown on sheet 11 of 27 of the project drawings.·
When in operation, it should be confirmed that discharge from the sprinklers are not saturating the toe
areas of the embankments.

CLOSING·
These analyses and recommendations are, of necessity, based on the concepts made available to us at
the time of the writing of this report, and on-site surface and subsurface conditions that existed at the.
time of the exploratory borings. Further assumption has been made that the limited exploratory
borings, in relation to both the area extent of the site and depth, are representative of conditions
across the site. If, during the design phase, or later construction phases, conditions are encountered
which differ significantly from those reported herein, we should be immediately notified so that our
analyses and recommendations can be reviewed and/or revised as necessary.
We appreciate the opportunity of providing our services to you during the exploration phase of this
project and look forward to assisting you during the construction phase as well. If you have ani
questions concerning this report or any of our testing, inspection design or consulting services please
do not hesitate to contact us.
Respectfully submitted,

~/4/

~¢./~:e;;-"-Engineermg Depart~~~anager
Registered, North Carolina 18580
Attachments
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SLOPE REMEDIATION CONCEPTS
RRF WASTEWATER POND
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ORANGE COUNTY, NORTH CAROLINA
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GROUP
SYMBOLS

MAJORDMSIONS
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CLEAN
GRAVELS

COARSE
GRAINED
SOILS
(More than 50% of
material is
LARGER than No.
200 sieve size)

•••◄

GW

Well graded gravels, gravel - sand
mixtures, little or no fines.

~

Fill

<~ Bulle Sample

Split Spoon Sample

PJ::bJ~-+-_:_____---:---:--:-------'-7,--:---:-----

·-·~·.·
....

•:•:•:• SW

CLEAN
SANDS

~~~~---~

SANDS

Well graded sands, gravelly sands, little or
no fines.

~I

(More than 50% of (Little or no fines) :-}/ SP
~oorly graded sands or gravelly sands,
little or no fines.
coarse fraction is
: ..-_:;::
SMALLER than
_:. :· ··
the No. 4 Sieve
SANDS WITH ::. ·'.·: ::: SM Silty sands sand - silt mixtures
Size)
FINES
. . ..
'
17?~1---+----------------1
(Appreciable
S
amount offines)
C Clayey sands, sand - clay mixtures.

OL

lnorganic silts and veryline sands, rocl<
flour, silty ofclayey fine sands or clayey
silts and with slieht ulastic::itv.
mcirganic lays of low to medium plasticity,
gravelly clays, sandy clays, silty clays,
lean~ys,
Organic silts and organic silty clays oflow
plasticity.

MH

lnorganic silts, micaceous or diatomaceous
fine sandy or silty soils, elastic silts.

CH

lnorganic clays ofhigh plasticity, fat clays

OH

Organic clays ofmedium to high
plasticity, organic silts.

w

SILTS AND CLAYS

(More than 50% of
material is
SMALLER than
No. 200 sieve size)

Undisturb~ Sample

Poorly graded gravels or grave - sand
GP mixtures, little or no fines.
RockCore
Limestone
(More than 50% of
I
L~(L~itt:le:or~no~=fines:)~~~:_+~~~~~~~=---------Jd~====-------i
GRAVELS
;;:
coarse fraction is
I\'
LARGER than the
GRAVELS
GM Silty gravels, gravel - sand - silt mixtures.
~ Dilatometer
[~:~ Pressure Meter
No. 4 sieve size)
WII1I FINES
r,
(Appreciable
Clayey gravels, gravel - sand - clay
Packer
GC mixtures.
No Recovery
amount offines)

ML

FJNE
GRAINED
SOILS

TYPICAL NAMES

CL

(Liquid limit LESS than 50)

- -··;...

~

-

~

. SILTS AND CLAYS
(Liquid limit GREATER than 50)

~,,
I!! ,", PT

:EilGHLY ORGANIC SOILS

Peat and other highly organic soils.

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics oftwo groups are designated by
combinations of group symbols.

SILTORCLAY

GRAVEL

SAND

I

Fine

No.200·

I

Medium lcoarsel

No.40

Fine

No.IO No.4

I

3/4"

Coarse

I

Cobbles !Boulders.

:3"

12"

loi

Water Table at time o~ drilling

I!:!

Water Table after 24 hours

1NDURATION:
FRIABLE- Rubbing with finger frees numerous grains; gentle blow by hammer disintegrates
sample.
MODERATELY INDURATED - Grains can be separated from sample with steel probe; breaks
easily when hit with hammer.
INDURATED - Grains are difficult to separate with steel probe: difficult to break with hammer.
EXTREMELY INDURATED - Sharp hammer blows required to break sample; sample breaks
across grains.

Correlation ofPenetration Resistance
with Relative Density and Consistency
SAND & GRAVEL
I
SILT & CLAY
No. ofBlows IRelativeDensityl No. ofBlows I Consistency
<4
I Very Loose I
<2
I Verv Soft
4 - 10
I
Loose
I
2-4
I
Soft
10 - 30
I Medium Dense I
4-8
I Medium Stiff
30 - 50
I
Dense
I
8 - 15
I
Stiff
> 50
I Verv dense I
15 - 30
I Verv Stiff
>30
I
Hard
COMPONENT PERCENTAGE:
TRACE(<5%)
FEW(5-10%)
UTILE (15-25%)
SOME (30-45%)
MOSTLY (50-100%)

KEY TO SYMBOLS AND
DESCRIPTIONS

U.S. STANDARD SIEVE SIZE
Reference: The Unified Soil Classification System, Cm:ps ofEngineers, U.S. Army Technical
Memorandum No. 3-357, Vol. 1, Jvlarch, 1953 (RevisedAgril, 19~0)
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SOIL CLASSIFICATION
AND REMARKS

L
E
G

SEE KEY SYMBOL SHEET FOR EXPLANATION or
SYMBOLS AND ABBREVIATIONS BELOW.
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~
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DRILLER:
EQUIPMENT:
METHOD:
HOLEDlA.:
REMARKS:

T.Hahn
CME 55, automatic hammer
2-1/4" HSA
No groundwillcr encountered during drilling. Boring
grouted upon completion.

REVIEWEDB~
THIS RECORD JS A REASONABLE JNrERl'RETATJON OF SUBSURFACE
CONDITIONS AT THE EXPLORATION l.OCA110N. SUBSURFACE
CONDITIONS AT ITTHER LOCATIONS AND AT OTIIER TIMES MAY
DIFl'ER. INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

I
Project:

I

SOIL TEST BORINGRECORD

RFF Wastewater Pond, UNC Chapel Hill
Boring No.: B-1

November 4, 2009
Drilled:
Project#: 6263-08-1458
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SOIL CLASSIFICATION
AND REMARKS

G

E

E
N
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVJATIONS BELOW.
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Sec B· 1 record for soil description
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'J, Hahn

DlULLER:
F.Q1J1PMENT:
METHOD;
HOLE DIA.:
REMARKS:

CME 55, automatic hammer
Mud rotary
3"

No groundwater encountered during drilling. Boring
grouted upon completion.

;J
REVIEWED BY:

,/1...--.
__

✓.,.;_,_

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE
CONDrrlONS AT THE EXPLORATION lDCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL,

I
Project:
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SOIL TEST BORING RECORD
RFF Wastewater Pond, UNC Chapel Hill
Boring No.: B-lA

Drilled:
November 4, 2009
Project#: 6263-08-1458
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SOJL CLASSIFICATION
AND REMARKS
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
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DRILLER:
EQUIPMENT:
METilOD:
HOLEDJA.:
REMARKS:

REVIEWED UY:

T.Hahn

CME 55, automatic hammer
2-1/4" HSA

I
Project:

No groundwater encountered during drilling. Boring
grouted upon completion.

TRANSITIONS BETWEEN S11tATA MAY BE GRADUAL.

RFF Wastewater Pond, UNC Chapel Hill
Boring No.: B-2

November 4, 2009
Drilled:
Project#: 6263-08-1458

Yi)..,---,

Tms RECORD JS A REASONABLE INTERPRETATION OF SUBSURFACE
CONDITIONS AT THE EXPWRATION LOCATION, SUBSURFACE
CONDITIONS AT OTHER: LOCATIONS AND AT OTHER Tl MES MAY
DIFFER. INTERFACES BEWEEN STRATA ARE APPROXJMATE

I

SOIL TEST BORING RECORD

I
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SOIL CLASSIFICATION
AND REMARKS
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SEE KEY SYMBOL SHEET FOR EXPLANATION
SYMBOLS AND ABBREVIATIONS BELOW.
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T. Hahn
CME 55, automatic hammer
Mud rotary

DRJLLER:
EQUIPMENT:
METHOD:
HOLEDJA.:
REMARKS:

3"

No groundwater encountered during drilling. Boring
grouted upon completion.

' 7//=---'-

RF.VlF.WF.D B'r : /

TIIIS RECORD IS A REASON,\131..ll lNTERl'RIIfi\TION OF SUBSURFACI:
CONDITIONS AT Tl-IE EXPLORATION LOCJ\TION. SUOSURFACE
CONDITIONS J\T OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY OE GRADUAL.
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SOIL TEST BORING RECORD
RFF )Vastewater Pond, UNC Chapel Hill
Boring No.: B-2A

Drilled:
November 4, 2009
Pro.iect #: 6263-08-1458

6MACTEC

Page 1 of 1

Hand Auger Log
Job Name: RRF Wastewater Pond Wall Evaluation

Date: November 3, 2009

Client: U~iversity of North Carolina

MACTEC Job No. 6263-08-1458.07

Boring No. HA-I
Depth

Boring Location: Toe of the eastern slope opposite B-1
Blow Counts

Visual Soil Description

(feet)

0 to 0.1
0.1 to 1.5

NIA
NIA

1.5 to 2.5

NIA

Organic Laden Soil-roots and grass
Fill- Moist, red-brown, silty CLAY (CL)
with trace of medium gravel
Gray, slightly moist to dry fine sandy SILT
(ML)

Refusal with hand bucket auger at 2.5 feet
No groundwater encountered in hole
Hole backfilled with grout.

--

Hand Auger Log
Job Name:RRF Wastewater Pond Wall Evaluation

Date: November 3, 2009

Client: University of North Carolina

MACTEC Job No. 6263-08-1458.07

Boring No. HA-2

Boring Location: 10 feet east of HA-1 at toe of dike slope

Depth
(feet)
Oto 1
0.1 to 1.5

Blow Counts

Visual Soil Description

NIA
NIA

1.5 to 2.5

NIA

Organic Laden Soil-roots and grass
Fill- Moist, reddish-brown, silty CLAY (CL)
with trace of fine gravel
Slightly moist to dry, Gray, fine sandy SILT
(ML)

RcfusaJ with hand bucket auger at 2.5 feet
No groundwater encountered in hole
Hole backfilled with grout

Prepared b

!

Hand Auger Log
Job Name:: RRF Wastewater Pond Wall Evaluation

Date: November 3, 2009

Client: University of North Carolina

MACTEC Job No. 6263-08-1458.07

Boring Location: Toe of southern slope opposite B-2

Boring No. HA-3
Depth
(feet)
0 to 0.1
0.1 to 1.7 feet

Blow Counts

1.7 to 4.0

NIA

4.0 to 5.0

NIA

NIA
NIA

Visual Soil Description
Organic Laden Soil-roots and grass
Slightly moist, reddish-brown silty CLAY
(CL), trace fine gravel
Slightly moist, reddish-brown sandy SILT
(ML)
Slightly moist, reddish-brown silty fine
SAND(SM)

I

!
I

Bottom of auger boring at 5 feet
No groundwater encountered in hole
Hole backfilled with grout

I

I!
I
I

.

Hand Auger Log
Job Name: RRF Wastewater Pond Wall.Evaluation

Date: November 3, 2009

Client: University of North Carolina

MACTEC Job No. 6263-08-1458.07

Boring No. HA-4

Boring Lo~ation: 10 feet south of HA-3 at toe of slope
Blow Counts

Depth
(feet)
0 to 0.1
0.1 to 1.7

NIA
NIA

1.7 to 4.0

NIA

4.0 to 5.0

NIA

Visual Soil Description
Organic Laden Soil-roots and grass
Slightly moist, reddish-brown silty CLAY
(CL), trace fine gravel
Slightly moist, reddish-brown sandy SILT
(ML)
Slightly moist, reddish-brown silty fine
SAND(SM)
Refusal with hand auger at 5 feet
No groundwater encountered in hole
Hole backfilled with grout

..

ir
I

~

M.ACTEC

MACTEC ENGINEERING AND CONSULTING, INC.
RALEIGH, NORTH CAROLINA
LABORATORY TESTING SUMMARY SHEET
RFF Wastewater Pond, UNG Chapel Hill
Project No. 6263-08-1458
November 13, 2009

SAMPLE IDENTIFICATION
BORING SAMPLE
DEPTH

DRY
NATU.RAL
MOISTURE DENSITY
(PCF\
f0in\

NO
S-1

{feet\.

0-1.5

15.1

S-2

1.5-3

12.4

S-3

3.5-5

8.4

S-4

6-7.5

16.7

S-5

8.5-10

12.3

S-1

0-1.5

15.9

S-2

1.5-3

13.4

S-3

3.5-5

16.4

S-4

6-7.5

18.7

S-5

8.5-10

23.3

B-1A

UD-1

8-10

11.5

116.4

B-2A

UD-1

5-7

18.4

102.6

NO
B-1

B-2

DIEHL & PHILLIPS, P.A.
WILLIAM C. DIEHL, P.E.

CONSULTING ENGINEERS

JOHN F. PHILLIPS, P.E.

219 East Chatham Street

ALAN R. KEITH, P.E.

Cary, North Carolina 27511
Telephone (919) 467-9972-Fax (919) 467-5327

MEMORANDUM
To:

Mr. Mike Prillaman

From: John F. Phillips, P.E.
Date: November 23, 2009
Re:

Directions Regarding Slope Repairs - Animal Wastewater Effluent Storage Pond at
UNC-RRF

The following items have been noted at the large storage pond, and require your attention:
1. A depression in the soil, off the SW corner of the pump house
2. Liner at the area of the intake pipes appears to have a sight bulge under it, due to either
soil subsistence below it or the contractor varying the compacted fill slope around the
pipes, causing the liner material to be under some tension.
3. Cracks in portions of the top of the eastern and southern berms
4. Some subsidence of outer slope material in the area of the observed cracks

Item 1. - This is in the area where Seaside repaired a leaking pipe fitting, and apparently did not
properly compact the fill placed in the repair excavation. This area needs to be re-excavated and
then backfilled using suitable material and compaction methods as required to meet the project
specifications.
Item 2. - This area should be examined by your liner installer, to determine if the liner material
is under excessive tension, and to determine if the pipe boots and liner seams in this area remrun
watertight. We will require that your liner installer provide a written report of his findings and
recommendations.
Items 3 and 4 - Mactec, the University's geotechnical and materials testing consultant for this
project, examined three possible repair methods for repairing the slopes. A copy of their report is
attached. Their two recommended methods both proposed using additional fill material on the
outer slopes of the berms, to buttress the existing berms with additional mass and to secure the
existing slope from further settlement.
The third method they examined was the concept of removing the outer half of the berm in the
cracked areas to a 1.5: 1 slope, and then benching into the undisturbed portion of the berm as the
fill is replaced and compacted to re-establish the original 2.5 to 1 outer slope. Mactec did not ·

recommend this method because of the potential risk of the undisturbed portion of the berm
being unstable when it was cut back to the 1.5 to 1 slope prior to replacement of the fill. Failure
of this portion of the berm could cause damage to the inboard slope and the liner.
The Mactec recommendations are entirely appropriate for a repair of an existing storage facility,
when the pond water level might be applying lateral forces to the upper portions of the· berm.
However, in the current situation at UNC-RRF, the water levels are still below the original
ground elevations, and there are no lateral forces currently being applied to the berms. Although
this lack of lateral loading reduces the risk of cutting the outer slope of the berm back to a 1.5: 1
slope, it is still true that a 1:5 slope is not as secure as a 2.5: 1 slope. It is my recommendation that
Seaside repair the slopes on the eastern and southern slopes in one of two ways:
Seaside may elect to excavate and reconstruct the existing outboard slopes in the areas outside of
where cracks have appeared in the top of the berm by cutting a 1.5 to 1 outer slope from the mid
point of the top of the berm, removing the material, cutting benches in the remaining berm, and
placing fill material in the method described in the "Soil Buttress Fill" section on page 4 of the
Mactec report. As pointed out in the report, achieving the proper moisture content and required
compaction at this time of the year may require Seaside to import material or perform drying
operations on the removed materials. Seaside may only proceed with this repair method if
Seaside acknowledges the potential risk of damaging the undisturbed portion of the berm and the
pond liner, and that Seaside will be responsible for any additional remedial work that is required
by attempting to repair the defective berm areas within the original "footprint".
The alternative method that Seaside may utilize to repair the cracked areas is the Soil Buttress
Fill described by Mactec, creating a 3: 1 outer slope with imported materials. If you elect to
utilize this method, you will have to stake the toe of the extended slopes so that we may evaluate
whether the sprayfield solenoid valves will have to be moved/adjusted.
Please note that I am recommending the repairs be made in the cracked areas on the eastern and
southern slopes. Mactec's report also mentioned repairs to the western slope, but there has been
no visible evidence of settlement on this side of the pond, and I am not recommending any
repairs in this slope.
The possibility that the liner may be leaking, and the recommended testing for those leaks, was
addressed in previous correspondence. It is my understanding that you have ordered the dye, and
anticipate being able to dye the pond by December 4th • I am requesting that you instead dye the
pond on Monday, December ih, so the UNC personnel will be able to check the underdrains
during the weekdays following the dyeing.
Please advise when you anticipate addressing items 1. through 4. above, and which method of
slope repair you intend to undertake. We will meet with you on-site prior to Seaside beginning
these repairs, to delineate the areas that have cracked and will have to be repaired. We will need
to know your schedule for the repairs so that the Owner may have his testing agency present.
Attachment
Cc:

Mr. Paul Caruth
Mr. Leo Sagasti, AIA

