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TNlerracon

Morgan Creek Harbor Association
Property Management Services
1340-G Ben Sawyer Blvd.

Mt. Pleasant, South Carolina 29464

Attn: Ms. Laurie A. Schueler

Re:  Bulkhead Monitoring Report
Morgan Creek Harbor
Isle of Palms, South Carolina
Terracon Project No. 73055027

Dear Ms. Schueler:

Terracon Consultants, Inc. (Terracon) has completed an annual inspection of steel bulkhead
at Morgan Creek Harbor and is submitting the findings herein. This work was performed in
general accordance with the scope of work outlined in our master Proposal Number
12090301-G.R1, dated August 13, 2004. Included in this report are a summary of data
collected, our field observations, and our general assessment about the overall performance
of bulkhead. Additional data are included in the Appendix.

A. REPORT SUMMARY

Overall, the bulkhead is performing well considering its age and environmental factors. The
measurements at the reference markers indicate no abnormal movement of the wall inward
or outward. Further, we did not notice any unusual wall distress. The bulkhead coating,
completed in 2012 is generally helping with rust and corrosion prevention and has also
improved the overall appearance of the wall.

Patch plates used to fix the pinholes during coating of the wall have generally done well.
New pinholes, either next to existing patch plates or in other parts of the wall have
developed. Also there are many pinholes locations which were prepared to receive a patch
plate, but the work was stopped due to dredging and other factors. In these areas, the
bulkhead metal is exposed which has accelerated the rust. We recommend continual
maintenance of wall which should include spot coating and repairing of pinholes and

coating.

As indicated in the bulkhead monitoring reports, and as was evidenced during recent
coating of the bulkhead wall, corrosion is an on-going issue that requires constant
maintenance and attention. Corrosion appears to be more severe on the south side (A to J
and-Med Docks) as compared to the north side.
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The mechanism and cause(s) of observed corrosion on the bulkhead wall is not precisely
known. Further, the extent of wall corrosion on the landside is not known but needs to be
evaluated. A complete site investigation, including backfill soil sampling, corrosion product
sampling, corrosion characteristics testing, metallurgical testing of samples, electrochemical
testing and electrical continuity evaluation among others would be required to evaluate the
corrosion damage and to provide repair/prevention recommendations. Terracon remains
available to assist Morgan Creek on this effort. Our proposal dated September 16, 2013
outlines our approach and estimated fee to conduct such a study.

The tie back at 47 Water Way Island (WWI) was repaired in late December 2013 by TIC
(The Industrial Company). During our current observation, we noted water leaks between
the backer plates and also around the anchor rod nut/washer. In addition, there is some .
subsidence of backfill in this area. We recommend that TIC inspect the leak and backfill, and
make the necessary repairs. Further, the disturbed area should be vegetated to prevent

erosional losses.

The results of our observations were discussed with Ms. Laurie Schueler at the conclusion
of field work. The following report sections provide a detail summary of field work, the wall
measurements, a photo log, and our comments and recommendations.

B. SUMAARY OF FIELD OBSERVATIONS

On May 7, 2014, Terracon Consultant Inc. (Terracon) personnel performed measurements
of movements of the steel bulkhead and observed the general conditions of the wall and its
anchorage system. Observations of the wall conditions were made from the easement
behind the wall, floating docks and from the water side by boat. A representative from
Coastline Services, LLC (formerly Dirt Cheap) accompanied us during these activities, which
also provided and operated a boat for viewing the bulkhead from the water side. Mike Pilley
of Phillips Industrial Company was also present during the water side inspection and viewed
the wall for rust and overall coating performance. He stated that he would provide a
separate summary report of his observation to PMS. We should also note that Mr. Bobbitt
previously accompanied us during these inspections to provide his opinion with respect to
the tie backs and the structural conditions of the bulkhead. Mr. Bobbitt retired after 2011
inspections and is no longer available to conduct these inspections.

Wall measurements were made at all reference plate locations. Measurements were made
to the reference plates which were originally installed in March, 2005. The data are shown
on Table 1, attached. All of the locations were measured during this inspection program,
except as noted in the table. The following is a summary of our observations:

1. The wall appears to be performing well with minor exceptions. The wall

measurements were taken during mid-morning hours on a low tide on May 7, 2014.
A woven metallic tape was used to measure the apparent wall movement
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(deflection). The ambient temperature during field measurements was in the fow
80’s.

2. The wall measurements of May 7, 2014 generally indicate no unusual or
unacceptable wall movements (inward or outward) when compared to readings
recorded on April 19, 2013 and three-year running average. Where no readings were
‘available from the April 19, 2013 inspections, the measurements have been
compared to older available readings. Exceptions are noted in the table.

3. Several measurements indicate possible inward (top -moving toward land) and
outward (top moving outward toward water) of about 0.01 to 0.02 feet (1/8 to 1/4
inches). Movements of this magnitude are considered to be within the accuracy of
measuring device. Temperature and tide stages also affect the readings. We did not
notice any apparent signs of distress or movement of the wall, wall cap, and backfill
subsidence in the area of these measurements. Nevertheless, these locations will
be observed and/or measured during the next scheduled inspection program.

4. The tie back at 47 Water Way Island (Station 6+30) was repaired by TIC in
December, 2013. It appears to be performing well. The measurements of reference
plates up and down station from it do not show any wall movement. Further, the wall
section appeared to be in alignment with adjacent sections with no noticeable
bulging or other forms of distress. However, we noticed water leaks between the
backer plates and also around the nut/washer. In addition, there is some subsidence
of backfill in this area. We recommend that TIC inspect the leak and backfill and
repair it as necessary. Further, the disturbed area behind the wall should be
vegetated as soon as practical to prevent erosional losses (Photos 1 and 2).

5. The anchor rod at 40 Water Way Island (Station 14+00) was repaired by TIC in
February 2014 and appears to be performing well.

6. Several other areas of minor backfill subsidence were noted during our inspections.
The subsidences are minor in nature and appear to be due to the irrigation lines
and/or yard inlets present in the area. Also at several locations landscape shrubs are
very close to the edge of wall. These areas should be periodically inspected and
filled as necessary. Consideration should also be given to locating future irrigation
heads away from the bulkhead (Photo 3 and 4).

7. The wall measurements and other observations were made for the 11" time since
the initial dredging was completed and for the 2™ time since the 2012/2013 dredging.
It appears that the recent dredging, as of now, has not negatively impacted the wall.
The pre- and post-dredging measurements as compared to the current readings do
not indicate any abnormal wall performance as a result of the dredging.
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8. It has been almost two years since completion wall coating. Phillips Industrial
Company began a maintenance program in the form of pinhole repairs and touch
ups soon after coating completion, but the work was halted due to dredging activities
and other factors. New pinholes, either next to existing patch plates or in other parts
of the wall have developed. Also there are many pinholes locations which were
prepared to receive a patch plate, but were not completed due to work stoppage. It is
important that pinholes are repaired in a timely manner to minimize its impact on the
wall performance. Patch plates (6"x6” and 8”x8” sheet metal plates) have been used
to seal pin-holes in the past and should continue be used to repair any additional
pinholes identified during maintenance program. Continual maintenance is
necessary to minimize the corrosion of the bulkhead (Photos 5, 6, 7 and 8)

9. Rust has developed on exposed flanges of cap beam beginning at Station 28+00
and ending near the end of bulkhead. The rust appears to be related to fertilization
leachate of the goif course lawn. The flange should be washed/cleaned and coated
to prevent further rust and/or damage. Further, all joints in the concrete cap beams
should be sealed to minimize moisture penetration into beam web/flange (Photo 9).

10. The coating on a 50x-foot section of wall on the Morgan Creek side of the wall shows
signs of peeling. Mike Pilley indicated he was aware of it and would be re-coating the

area (Photo 10).

11. We recommend that inspections of the backfill conditions, flapper gates, etc.
continue to be made by Coastline as these inspections are important to the long term
performance of the bulkhead. Coastline is well qualified to do this work because
they are familiar with the various issues related to the wall. Coastline reports should
be sent to the Association and Terracon on a regular basis. The performance of the
wall depends upon these inspections (among others) and must be performed on a

regular basis.

12. The Association has a sizeable investment in the bulkhead, and in order to maintain
it, periodic observations are necessary. It is recommended that continued
maintenance along with periodic inspections continue to be conducted as it will help
to extend the life of the bulkhead. Any unusual or suspicious conditions should be
reported to Terracon immediately.
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C. CLOSURE

Terracon appreciates providing this service to the Morgan Creek Harbor Association. If we
can provide additional information or be of further service, we will be pleased to do so upon

request.
Respectfully submitted,
Terracon Consultants, Inc.

.

Kevin Sohrabnia, P.E.
Senior Principal
SC Registration No. 16603

Attachments
Photo Log
Table 1— Wall Measurements 5-7-2014
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June 8, 2014 a Terracon Project No. 73055027

Photo 1. Tieback at 47 Water Way Island. Note the Photo 2. Subsidence of backfill at 47 Water Way Island
leak between plates/nut and washer. Some tieback. No vegetation has been established
rust has developed. in the excavated area.

Photo 3. Typical minor subsidence of backfill next to  Photo 4. Trees and shrubs have been planted very
wall cap. The subsidences are typically about near to back side of the wall. The wall cap
2to 3inches and 12 to 24 inches long. ' has completely been covered by overgrown

shrubs and trees.
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Photo 5. Pinhole prepared to receive a patch plate, but Photo 6. Same as Photo 5. Note additional pinholes
work not completed. Note rust in the exposed being developed near previous locations.
metal. Corrosion is getting werst in these areas.

Photo 7. Pinholes in the wall. Also rust in the tieback has  Photo 8. Widespread corrosion and pinholes.
developed.
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Photograph Log
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June 6, 2014 a Terracon Project No. 73055027

Photo 9. Rust on exposed flanges of cap beam Photo 10. Peeling of the coating on a section of wall

Station 28+00 to near end of wall. on the Morgan Creek. The area is about
50 feet long and 3 feet wide.

Responsive m Resourceful = Reliable




Table 1 -Wall Measurements 5-7-2014




, 000 i o9y ovoy 09y Loy _orey 9zsz+ee | el
£ 300N - - - - L ew . 00's/+6c | (mouver
Buipeas ou - - - s ogeL 05°2€1 05261 | 00°00+0% 8L
uwnos ders o) 000 67 vv 6vvv evvy [ Taid 1Sy | ooossor | way
$53008 0} Yip 000 orss bv'ss 6r'es _ BbSS 8¥'5g 05°GS 00°05+0% A
000 o ey loey _ igEr ey | ogsr ibszey | 9
000" sy seey ss'ey sser xid 092y €6 L+2y Sl
191d 21810U00 40 J0UI0 - voey - = e o5y | 00°0+5¥ 1
850y 40 Jowioo 000 ereo &res add 0rz9 0rz9 ore9 00'05++p e
991N 000 Iree adid e | e orsz _orse 00'SP+0y 2L
§ 210N 000 092 09Le 192 0922 09T - oLEL+8y vii
£ S1oN - - : - _8v0g 0505 oLEligy .
Z 31N 100 89 18€9 189 _18€9 __8re9 | = o08e9 _2r'80+05 | ol
L SIoN 00°0 tige gaid cLse 4814 . orse _00'Sp+LS v6
€ 310N - - - 0169 £1°69 0169 | oreg 00'Gy+S 6
¥ 910U 000 €212 €12 | . ooostzs | ag
g9 99s .mc_mmm_ ou ~ - - Wie '/Z 1T T 00'¥5+2S v8
£ SloN - - - - | - 0689 _00'%G+2 8
€ 210N . - 8919 819 _ 6919 1619 0029 00'6.+€9 2z
asn0y 40 joui00 - 2vrs - £LvS avs | auwe ovvs | erzoess 9
L 10N 000 e e e 129z 619z - OrZE+LS vg
. 00°0 05'98 0595 0598 o | epog | zees | ovzees 5
LION 00'0 9’8z 97’8z or'se sz '8z - S5'51+8g %4
WeWuBlle U0 sqnuys 00°0 6075 60'+g 60'%5 0078 _16€S _orgs _S5SL48S y
100 c69s l6'9s ceos 1695 0895 0698 _seeses | ¢
000 86'9y 86'9v 86'9v 869y 869y 69y | cseseoe | 2
000 vr'es vv'es vr'es VA gves Tes 00°52+09 §
& | - wogzhem | eloz'siudy | 210z sk yore | 110z ‘zz woeiN | 0102 'y Aenuged | s00z -0k Gosepy . ON leld
" s9j0N [B19USS £L0¢ ‘6L judy asuis| ey sousieEy | Sjeld sousiasey | sleld sousiesey Sjeld souvsRsey | e1eld eousiggey | eeig Soulejey -oN uopeg | | S2UsesRY
, 199 Ul 30ussauq 0} suBlsI( 0} aouelsiq 0} 2oUElSIq 10} aauelsig - 0} 3ouelsig 0} souesig T !

£205S0€L "ON W3foid uooena)

¥L0Z °L Rep

SHUWISINSAY [Jem pesyying - YOGHVH NI NYONOW

I alqel




1y .mc_ummww Mm 'S0USY Ji1S - ) Lo0E L6508 16°08 1608 00'LE _00°02+0L 34
00°0 LE'09 LE'09 €09 _1g09 0£'09 _ 0£09 00°02+6 o
J9ui0d 00'0 88'9¢ 88'9¢ 68'9¢ J.W%.mm 68'9¢ el - viv |
- - - - - - _00'Ls L6+, iy
00°0 60'ly 60ty 50ty 60°LY oLl 00'Ly _ooz+s | oy
UWINjod SjppIw 00°0 60°5€ 60°5E 60°5€ oL'se oL'ge 0L's¢ 63°06+€ 6S
10°0 L6er ik ey 6y S6'EY _oowy £2°68+Z 8¢g
18U109 [00d - %62y - 09'sy 095y L9'Sp 09'Sy 51'85+] £
Uwinjoo yoiod 00°0 60ve 60ve gove 60°vE L0978 00'7€ 8e46+0 | oe
uwn|o3 yosod 00°0 899y 89'9Y 89°9Y 09°9% 09'9% 0S'9r 29°/0+82 S¢
000 8.5y 8L'Sy - BLGY 6LSY 11°Gh 08°Sh 00°£9+82 e
sqniys (L0°0) LS9y <59y <59y LS9 15°9p 0597 89'89+67 g€
01 20N - - ) ee'sy 6E Sy . 8ESh Or'Sy 006e+0s | ze
0L 90N - - - - - 6L 06251 00°00+L€ IE
uwINiod Uo Joibids aroge - ooy - A 2Ly o 00y | soierie | oe
JoBids 3n0ge 000 00°'9% 00°9y 00°9¥ 00'9p 009y ooy | oogesze 62
000 Ocor ooy i ey | ozoy 0z gy ggueree | sz
000 106y 106y 106y 106y L06v o6y | svzeese Iz
000 0oLy 0oLy bl 00'Lt 669y 0Ly 8T rr+ve 9%
000 ce6y ey LE'6Y LE6Y 06v ocer | sesiese (74
][eM U0 MOPUIM AQ JoxIEW - bies ) ) Sy ey Yy @Mﬂ\ [A4 \ow.bmtmm : |44
; 00°0 oL'8y 918y 9l'8y 9l'gy £Lgy oL'sy o0ossoe | ez
Siueyd bumod ‘sqniys . 19'LS 651G 09'LG : ‘
‘Buipeal sjqeucisanb 200 09°LG 09°'LG _0gig 00°00+.€E [44
000 196y L6y 196y L9'6h 19°6Y ogey | egerme | iz
8 S10N 00°0 591y 59y oy Y9 v 69 VE+8E viZ
Bupeal oN - - - s8'vy sovr | _ 16w e soveree | oz
, , : ioz‘Lhew | eloz sl iudy [ 2102 'Sk Gl | 110z ‘2z Yoo | 0402 % Aieniasg | 5002 101 yosep o "ON Sjeld
SOjoN _,m J3Uas) €102 61 ludy souis| agg souassey | 3Eld 99Uy Sjeld souaszey , Sleld oualeiey | sleld soualsiey | ale|d sousisley ‘N uonelg 9ousIaEy
) -}99).ul souasaIq . 0}.90uB}sI] 0} 3oueysi() -0} souessig 0} @2uessig o} douelsiq 01 sauejsiq :

1Z0550€2 "ON 308f0aq uooseiia)

¥10Z ‘L fepy

SHWRINSOW [IeM PeaYNING - HOGAVH MITUD NYONON

L alqel




‘uUI4E] SJusWIBINSEd

“W3 Uo U

woN (0T
e (g

-PHg 03 1XBU poOM UG JjJeN “pajuled udaq aney o} sieadde asnoH (g

"UOLBI0| 3B SSAISIP [|BM JO SUSIS [BNSIA ON “UDXEF Sem FUIpeas ON “IedJew 3y3 3390 30U P03 (£
“Juiof uo1ENLISUGD SY3 18 JeMBPIS JO 3B BY3 03 SIUBWAINSEIN (9
“150d 82U3y Jo 3PS Ised 03 JuaFUE) “Y[EMSPIS JO YOBY BYI 03 JUBWAINSERN (S
"ETOT UL P3Ysiqeisa sem JaqIenl "0S+ZS JaJeW UOIeIs 03 3Ul0f 12 3(eMBPIS BY1 JO YR WO} IUBUIBINSEIN (b
"SUOINIISYO JBYI0 PUE SGNIYS NP JUIPes. Ys)qeiss 10U Pinod) (g
“JBW 99UBIBB mﬁ 3ui3e20| Ul AINaiYIP €1 B3NP 1O 3G ALW JUBWBINSLI|A *SSALISIP JO JUSLIBAOW [|EM josudis jensinoN (z
%|eM3pIS 40 Jyoeq 3yl 01 SuswWaINseapy (T

’SOJON 9|qBeL
000 0cve Ocve Ocve 42> 42> 0Tre 00°6Z+7Z 09 |
000 0rve oLve oLve oLve e 0Lve 000s+sz | es
100p Ag 000 L86¢ 86e 86¢ L8°6€ 18°6¢ 06°6¢ __00°00+€2Z 85
000 pree v'ee ri'ee Pree vres 0s'ze 0052422 IS
; - - i i 984S 1878 08¥S __0005+1Z 9%
.ceg_owom% wwnw_\,_ MON - S0y cesy ccsy zzsy TSy 0SSt 00°00+1Z cg
00°0 0s'Er 06'ey 06ty 69y 06°Sy 06'cy 00°05+02 ¥S
_UHou wou uwnjod 000 S8°€s 8¢S 98°eg Sges _s8'€s 00°%S _00100+02 £5
JoWoo 000 vesy ve'sy vZsy SZS €75k 0E'SY S5Z9+61 zs
150d 18UI0) 000 okve o ve oL ve 9L've pLYE 0LvE 00°00+61 1S
19U100 Y3 000 L lees ceTL LezL 1822 0£ZL_ 00°0£+8) 0s
sdsis 150d 9| 000 80cs 80°cs 80'zs 8025 L0°2S 0Lzs 06'LL4LL 67
sqnuys - 3 %6ve 9%ve 96°+€ 96'1¢ 00°sE 00°98+91 8y
ZL SION ‘Jalliog (10:0) 0LGg LLge 116¢ - - - 00°0L+5L iy
- - - ) - 0,€9 0L°€9. 000L+sL | v
1M JoYB1Y 000 coEe ceee ce'ee Z6°EE ge'ee 00°¥E 00°0E+vL o
Ly woy3sod yg 000 L% L9 L% Llge Llge- T ~ 000uel - | vEy
: - sy 3 505y SoSy S0'Gy __ oosy 00°00+2L a4
; | ovioe iz ke €10z '6L1udy | 2Lz ‘st yore | 110z 'zzyoreN | 010z ‘v Aenigad [ 00z 'LL-0L yolep "ON 2jeld
SOJON [e10u95 €102 ‘61 ludy souis aerd mocm,hmp,om, ojeld mucmh&mm_ -9)e|d 99UaISI9Y |- sleld sousioey dJeld 9aUIsiRY | - 9le|d 2ousIsEY ‘oN uonerg | SPuRisIRY
jospul mu:o._mt_o 0} S0UuElSI .0} queysiq o} souelsiq 0} 9oueysi . -0}.92uelsIq 0} 33ue)sid

120950¢ . "ON 199foayg uodeLId ]

Y102 ‘2 Rew

SIWSINSIY [lep Peayying - YOgHVYH ¥ITUD NYONON

I 3qe]




SOJON |elausn

199} Ui 9uBIayIg

€102 ‘61 udv.33uis| o

o}.99uejsiq

¥L02 2 ey
Eld Soualsiey

u01322dsuf iy} BULIND dPOW 313mM SIUSWAINSDALW OU SAIDJIPUY 3]qDI BY3 Ul

1, ~ ., S3YsoQg
"ady sijjp3aw uanom Buoy 00T o Buisn uayp] 243M S7 u3wainsoapy

"ISIMIAYI0 PAJ0OU SS3jUN ‘310]d 3UBIBf31 JO 43103 1f5] UI0I0G 0F USND] SIUSSINSVIYY
PuIm 3ybIj Aian ‘(4 ,$8-08 «) SIIUIAIS MOJ Ul 21M1D13d W] ‘api1 pi 0 MOJ 10 UYD] 2JIM SIUIWSINSDIN
u:mEm\SE%:c\té\sot.sa\ss&8.8:.;0\ m\mnszcm\_.aamm:t:ctﬁu\smﬁb\u\sot?a\sgo Emui:.\ﬂmQEzcm\,.Emom

e TR ED)

€102 6 |Hdy

“3p [00d J0 UWINjOI 1y o1 4NIeW MBN (7T
Sjeld souaIDsay

"{99p [00d JO UWn[0I 1Y O} sdpeW MmN (TT
210z 'L udsen 0102 'y Aenugey.

1102 ‘gz udien
a)e]d souaisey

5002 'L L-0L udiep ; : "ON 2Jeld
Sleld 2ousiagey | Sleld soudssiey | 9jeld soualsey
0} 90uejsig: 0} a2uejsiq ojeoueisig - | . opeouelsiq

. ERVESETEN
I ‘oNuone
. orsoumiISIg N uoels ; =

22058S0E. "ON 399f01d uooelia])
v10z ‘L fepy
SJUWBINSaY [[eM PEIWING - OGN VH MITHUD NYONOW
I 3lqeL



