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North Carolina Emergency Management — Private Roads and Bridges
Site Information Form

Site Number: 081-01-5¢ca5d

Site Address: 1086 Camp Creek Road, Union Mills, NC 28167

GPS Coordinates: 355029,.-81.9164

County: Rutherford

Bridge Type: Steel |-beam with Timber Decking or Modular Steel Bridge

Span Length:

Bridge Width: 12-0" Clear Width

Substructure Type: Concrete Cap on Drilled-in Piles

Geotechnical Information: See Standard Bridge Plans or the Modular Bridge Substructure Plans for Notes

Additional Notes:

No known debris or obstructions in the stream requiring removal




INFORMATION TO BE SHOWN ON PLANS

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

HYDRAULIC DATA
Drainage Area SOUICE DESIGN DISCHARGE =360 cFs
NC DEPARTMENT OF EMERGENCY MANAGEMENT fvor Bacin Broad River Charact e o FLoon o5 o
PRIVATE ROADS AND BRIDGES PROGRAM iver Basin Broad River aracter N S
Stream Classification (e.g., Trout, High Quality Water) WS'V ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DRAINAGE AREA = 1.37 sam.
3 BASIC DISCHARGE (Q100) = 560 C.F.S.
§ Debris Potential: Low | | Moderate X High [ | § BASIC HIGH WATER ELEVATION =
Site Numper 081-01-5cadd Latituge 39-50280 Longitude -81.91898 . . .
% Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team | OVERTOPPING FLOOD DATA
County _ Rutherford Address 1086 Camp CreekRd. | |
_ _ _ | Existing Structure - Description 1 @ 29' private bridge (destroyed by Helene) | OVERTOPPING DISCHARGE T ——°Fs
City Union Mills, NC =~ Zip Code 28167 1023 FREQUENCY OF OVERRTOPPING FLOOD = YRS.
1 @ 40 Steel Gi Bri OSSO Estimated Waterway Opening L_—< el I ft2 : OVERTOPPING FLOOD ELEVATION = :
Recommended Structure ' @0 ,,,,,, tee ,,,,,, 'rder”dge ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, § g * NOTE L OCATION OF OVERTOPPING
| Design Control Elev ft Source WS EL. Taken @ River Station ?
Recommended Width of Roadway Skew : :
i Gage Station No Period of Records i
Recommended Location is Upstream, Downstream) of Existing Crossing . g ADDITIONAL INFORMATION AND COMPUTATIONS
T c . : Max DiSCharge ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, cfs Date FrequenCy ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ Emergency Vehicle Access Possible? Mo
CMNPONAlY UlOS S NG :
Historical Flood Information: L R Yes
Period of i _ . )
Date Elev. ft EstFreq yr source Knowledge yrs 3 Humber of Homes . | NOtetheprlvatebrldgeover ,,,,,,,,,
Churches Confirmed No Gap Branch, is an unstudied
Historical Scour Info: General ft Contracton ft Local ft ' Number of Churches 0 - tributary-to--Big-Camp Creek. - -
Schools Confirmed R LR
Channel Slope fft Source Normal Water Surface Elev ft . Mumber of Schools O
. i Recreational/Business Areas Confirmed Mo
Manning's n: LeftOB Channel Right OB Source R R EERREERRR R R il s B B ...
f Mumber of Recreational/Business Areas 0
General Descnption Roadway enters from camp creek road and goes T
. . . d st ded ed/dirt road, leading to
Flood Study / Status _______ N/A _ (Gap Branch is a tributary to Big Camp Creek, LDS) 5 e e .
Flood StUdy With Without We could not see the home from the bridge or past
100-yl" D|SCharge 777777777777777777 CfS WS E|eV F|00dway 777777777777777777777777 ft F|00dway 777777777777777777777777 ft R'Ver Stat'on 77777777777777 the incline, so cmly 1 home is accounted for. =0 i
Owerall Condition Damage
DES | G N DATA Condition Other
Hydrological Method Site Repair Status Temparary Repair
. . H 4 H : : Condition Description Roadway going to home is muddy and has little T
Hydraulic Design Method Disaster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025 e
REE = : . : : : 4x4 drive to go up inclination_ Bridge has cracking 77T
| L P TN B X ‘:.‘_h », ’:‘" i S P -\.( Floods Evaluated Fre(ggaer)ncy DIS&?Sa)rge Ele\(/f?)tlon BaCI?f\?)later Brldge Op(efgsl?g VeIOCIty deck at the wheel path. End bents are washed out and
| hereby certify that that | have reviewed the existing hydraulic conveyance at this site which was a 29 ft existing bridge with the proposed c;on.veyance provided by the proposed 40.0 ft. span bridge. needto beresmablized.
The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Expected Level of Effort Replace
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides ' '
conveyance greater than or equal to the original destroyed crossing”. 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ‘ Cither Leval of Effort
This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided """"""""""""""""""""""""""""""""""""""""""""
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shlfted fromthelr or|g|nal Iocatlon or glﬁygﬁgr} 7777777777777777777777777777777777777777777777777777777777 : ' Hornzontal Curve Mo
DeSigned by """""""""""""""""""""""""""""""""""""""""""""" Mumber of Travel Lanes (LOS) 1 T
Assisted by 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Inclination Yas
LT | Johnson, Mirmiran, & Thompson Inc. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Roadway Divider Mo
@“:\\\ CARQ, 0, Date 108 Asheville Commerce Parkway ; : N R RS
§§"'%55/ %, 3 /) Candler, NC, 28715 : : Waterway Opening Provided Below: Design WS Elev. =~ sf 100-yr WSElev sf Total | 104.5 | sf " Road/Bridge Width (f) 12.00
& ..-;9'( fo,g:.% S Signed by: 3 ( @ License No: C-3097 g § T B S
- S Tk : . : . . . . : i
S i geAL “i B MafHu,w D Fosur : | 3 Average Channel Velocity (Design) fos Average Overbank Velocity (Design) fps | Span/Gap Estimate (f) 4100 24" W24 X76 beam
= i 20646 i 3 6/9/2026 | 10:32:22 AM EDT g § | Surface to Water (ft) 45 + 8" Deck
ER QS § T rIeemrATeaanz. e : : Computed Scour: General ft Contracton ft Local ft : + "R
%‘% -.f?G IHE % c;{ars? ! 3 Utility/Mechanical Yes unner
i, Sttt S QL . : ; - n " n
it D. T Reviewedby Date | Uiy Types o 34" (2'-10") ft structure depth)
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INFORMATION TO BE SHOWN ON PLANS

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

HYDRAULIC DATA
Drainage Area Source §
NC DEPARTMENT OF EMERGENCY MANAGEMENT | f e - 280 crs
i ; ; i i FREQUENCY OF DESIGN FLOOD =25 vrs.
PRIVATE ROADS AND BRIDGES PROGRAM River Basin Broad River Character ... PREQUENCY OF DESION TLOOD -
: Stream Classification (e.g., Trout, High Quality Water) WS'V ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DRAINAGE AREA = 1.37 sa.m.
: BASIC DISCHARGE (Q100) = 560 C.F.S.
§ Debris Potential: Low | | Moderate X High [ | § BASIC HIGH WATER ELEVATION =
Site Number 081-01-6cadd Latitude 39-90280 Longitude 8191898 i . . .
% Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team | OVERTOPPING FLOOD DATA
County  Rutherford Address 1086 Camp CreekRd. 1 |
: : | Existing Structure - Description 1 @ 29' private bridge (damaged by Helene) | OVERTORPING DISCHARGE T ——Cfs
city  Union Mills, NC ZipCode 28167 o TR TR LS A B R R A el | FREQUENCY OF OVERRTOPFINGFLOOD = ___ YRS,
f . f . 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Estimated Waterway Openin - ft2 OVERTOPPING FLOOD ELEVATION = *
Recommended Structure 1@40SteeIMOdUIaandge(30 , effeCtlveﬂOWIength) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yep 9 = * NOTE L OCATION OF OVERTOPPING
| Design Control Elev. ft Source WS EL. Taken @ River Station ?
Recommended Width of Roadway Skew : :
i Gage Station No Period of Records i
Recommended Location is Upstream, Downstream) of Existing Crossing ges@iiono o TRIIOAOTRELOTAS ADDITIONAL INFORMATION AND COMPUTATIONS
. ‘ Max DiSCharge ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, cfs Date Frequency ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ Emergency Vehicle Access Possible? Mo
Temporary Crossing :
Historical Flood Information: L R Yes
Period of " NumbercfH 1 . . .
Date Elev ft EstFreq yr Source Knowledge yrs i e —— NOtethepr'Vate b”dgeover ,,,,,,,,,
. Churches Confirmed No Gap Branch, is an unstudied
Historical Scour Info: General ft Contracton ft Local ft  Number of Churches 0 - tributary-to--Big- Camp Creek. - -
| Schools Confirmed L R R T PR R R
Channel Slope f/ft Source Normal Water Surface Elev =~ ft . Mumber of Schools S
Recreational/Business Areas Confirmed Mo
Manning's n: LeftOB Channel Right OB Source R HEEEEE R I——
f Mumber of Recreational/Business Areas 0
: General Descnption Roadway enters from camp creek road and goes T
. . . : down a steep graded unpaved/dirt road, leading to a
FIOOd StUdy / Status s N/A ,,,,,, (GapBranChIS atrIbUtarytOBlg Camp Creek’LDS) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, wooden br||:|g|:_r with a utiln}l pCI-|E s a support [ =T 1u 1 T
Flood StUdy With Without We could not see the home from the bridge or past
100'yr D|SCharge 777777777777777777 CfS WS Elev: F|00dway 777777777777777777777777 ft F|00dway 777777777777777777777777 ft River Stat'on 77777777777777 the incline, so only 1 home is accounted for. oo
Cwerall Condition Damage
D ES | G N DATA Condition Other
Hydrological Method Site Repair Status Temparary Repair
H 4 H : : . Condition Description Roadway going to home is muddy and has litle T
Hydraulic Design Method Disaster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025 " traction thue to washout from acjocert ditch. Needs
" / : H : : : ‘ 4x4 drive to go up inclination_ Bridge has cracking 77T
F k. S TN S e ¥ ‘:.‘_h G AT e g ' y - -\.( Floods Evaluated Fre(ggaer)ncy DIS&?Sa)rge Ele\(/f?)tlon BaCI?f\?)later Brldge Op(efgsl?g VeIOCIty deck at the wheel path. End bents are washed out and
| hereby certify tha_t that | have reviewed the existing hydraulic conveyance at this site which was a 29 ft existing bridge with the proposed c:,on.veyance provided by the proposed 50.0 ft. bridge. need to be restablized. e
The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Expected Level of Effort Replace
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides ' '
conveyance greater than or equal to the original destroyed crossing”. 3 3 Other Level of Effort

This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided : :
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation. . . Hornzontal Curve Mo

. rshited from ferongalfoeation orelevalion: 3 s e s e : 12" W12X25 beam
DeSIgned by ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Mumber of Travel Lanes (LOS) 1 B + 0_25" Steel Plate
Assistedby T e e e  Inclination Yes -+ 0.25" Steel Plate
T - ‘ ; Johnson, Mirmiran, & Thompson Inc. e s s e Roacway Divider No =12.5" (1 '-1/2") ft structure depth)
&“:\\\ CARQ, 0, Date 108 Asheville Commerce Parkway ‘ 3 3 -
§'Q‘-ss-’ %, Candler, NC, 28715 i i Waterway Opening Provided Below: Design WS Elev sf 100-yr WS Elev = sf Total | 140.3 | sf | Road/Bridge Width (ft) 12.00
$ ‘*‘_.-;9&% fo,,;;-.~ % anedoy | ® License No: C-3097 g : : - Proposed Conveyance Area has
£ % seAL T i E Mallow D) Easor Average Channel Velocity (Design) fps Average Overbank Velocity (Design) fps e e been reduced by 0.9 sf to account for
'E- i 20646 : g { e 09 6/9/2026 | 4:14:11 PM EDT c od S G | # Contract & Local & - Surface to Water () 4.50 “blockage created by 3 Plank
% e e S e | | omputed scour: Leneral ontraction ocal | Utlity/Mechanical s Connectors as shown in Detail A of
"J?f "E..IE.E"G&';{(".\‘ : : v the Tvpical Secti
%“ﬂumE‘ o Reviewedby Date - Uility Types Elactrical e lypical seclion.
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GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY “|||",'
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA ‘

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CA R
CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL

DESIGN INFORMATION ON THIS PROJECT. THE GEOTECHNICAL ENGINEER DOES NOT WARRANT OR GUARANTEE
THE SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR ’d ~
OPINION OF THE GEOTECHNICAL ENGINEER AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE " i.o (“/1/ k‘% o ?Q
ENCOUNTERED. THE BIDDER OR CONTRACTOR IS CAUTIONED TO PERFORM INDEPENDENT SUBSURFACE *, G , E N
INVESTIGATIONS AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON ’{

THE PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN '
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT 'll 7R|CK
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION. ll".

THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE GEOTECHNICAL ENGINEER
AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS OR CONTRACT FOR THE

BY HAVII;G REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

— —
SHEET TOTAL
No.

STATE STATE PROJECT REFERENCE NO. SHEETS

N.C, 081-01-5ca5d

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

COUNTY RUTHERFORD

PROJECT DESCRIPTION NORTH CAROLINA EMERGENCY
MANAGEMENT-PRIVATE ROADS, BRIDGE REPAIR
AND REPLACEMENT PROGRAM

SITE DESCRIPTION 1086 CAMP CREEK RD.FOR BRIDGE
OVER GAP BRANCH

CONTENTS PERSONNEL

J. BASKIN, G.IT.

DESCRIPTION
TITLE SHEET S. DAVIS
LEGEND (SOIL & ROCK)
SITE PLAN TY. BEARD

BORE LOG(S)
SITE PHOTOGRAPH(S)

INVESTIGATED BY _FE&R, Inc.
DRAWN BY _I.T. WALKER

CHECKED BY _ P~ ALTON, P.E.

sumTTED BY _P-ALTON, P.E.

oAt _APRIL 2026

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.

Engineering Stability Since 1881
310 Hubert Street

CA UTION NOTICE Raleigh, North Carolina 27603-2302

License No. F-0266

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE ® Bus: 919.828.3441 Fax: 919.828.5751
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY 1881
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PROJECT REFERENCE NO. SHEET NO.

081-01-5ca5d 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 1 OF 2)

SOIL DESCRIPTION GRADATION
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
PACCORDING 70 THE STANDARD PENETRATION TEGT (AASHTD'T 206 ASTH DISen SOIL CLASSIFICATION | o D - S S o L e v SIZE.
. . GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: =
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6 l:iuf:gu;3:&&3%“%%%%3&? Oiou“oj':':égs 1S DESIGNATED BY THE TERMS:
SOIL LEGEND AND AASHTO CLASSIFICATION d MiNERALOG‘ICAL COMPOSITION
GENERAL CRANULAR MATERIALS SILT-CLAY MATERIALS
[LASS. (< 357 PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
o =8 P ot [ as [we [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS. 8-2-4] A-2-5| A-2-6 [A-2-7 5] COMPRESSIBILITY
SRR Wt SLIGHTLY COMPRESSIBLE LL < 31
STMBOL 5 ':{;_ MODERATELY COMPRESSIBLE LL = 31-50
pa— HIGHLY COMPRESSIBLE LL > 50
10 PERCENTAGE OF MATERIAL
40 GRANULAR  SILT - CLAY
*200 ORGANIC MATERIAL SOILS soILS OTHER MATERIAL
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107
. LITTLE ORGANIC MATTER 3-5% 5 - 122 LITTLE 10 - 207
PASSING 40 SOILS WITH ; ; ;
w _ ~ Lag oe| a0 v 4 e a1 ] 40 wx | 4t v |42 x| a1 e SoLs W MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357
Pl 6Mx | NP |10 Mx|10 Mx | 1UMN [ 10 MN [ 10 M |10 Mx [ 11N | 11 MY VODERATE HIGHLY HIGHLY ORGANIC > 1oz > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 3 am | 812 mx[16 mx]no mx AMOUNTS OF e GROUND WATER
ORGANIC
U%Ur“' ,J}OP:S sgg:vzzfnﬁh e | SITY OB CLaveY sy CLarEY T TER \V4 WATER LEVEL IN BORE HOLE IMM:DIATELY AFTER DRILLING
vaTERIaLs | sep | SPND | GRAVEL AND SaND SOILS SOILS v_ STATIC WATER LEVEL AFTER _24  HOURS
ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
A%"&:‘gz& EXCELLENT T0 GOOD FAIR TO POOR Ff,'u” POOR | UNSUITABLE
OMW= sPRING oR seep
PI OF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OF PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
VERY LOOSE <4 bl SLOPE INDICATOR
gg:zzfz:v s PRI SOIL SYMBOL o7 o TEST BORING O e N
70 S A e D oo @) G oo
(NON-COHESIVE) VERY DENSE s 50
VERY SOFT <2 < 0.25 — ~—~ INFERRED SOIL BOUNDARY Q CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 2704 0.25 T0 0.5 gy " 1EST BORING
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 =7=77= INFERRED ROCK LINE ‘O MONITORING WELL A
MATERIAL STIFF 8 70 15 170 2 A Pz
(COHESIVE) VERY STIFF 15 10 30 2704 T wpe?t ALLUVIAL SOIL BOUNDARY SPT N-VALUE
HARD s 30 v - INSTALLATION O
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - K. UNCLASSIFIED EXCAVATION -
OPENING. MM 476 200 042 025 0075 0053 BXY woercur (/) ONsuITeBLE wasTE £ acCEPTABLE, BUT NOT T BE
. . - - - - USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL cg:zgs ;L':«Eo SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLOR.) (coB.) GR) 5L L)
(CSE. SD.) (F SD. ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS gA. - WEATHERED
CL.- CLAY MOD. - MODERATELY - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | py7 . oy ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(5AT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
P;:ﬁ;'gc ET - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
ane W W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
PLL | PLASTIC LIMIT HIL. - HIGHLY V - VERY RATIO
PMENT T PR T
- MOIST - ™) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJEC QJEC
g:j T g:;::r;‘cgﬁ—‘g#“ ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T AEOUIRES AODITIONAL WA TER 10 [ cme-asc ] car erts autoMatic [ | ManuaL
u "
ORY - @ ATTAIN OPTIMUM MOISTURE [] cvess (] & continvous FLIGHT eucer CORE SIZE:
PLASTICITY & HOLLOW AUGERS Oe_ O+v
PLASTICITY INDEX (PD) DRY STRENGTH [ cve-ss0 (] Hero Facep FINGER BITS (R
NON PLASTIC 25 VERY LOW [[] runc.-carsioe INsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene seear TEST HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM |:| CASING |:| W/ ADVANCER |:| POST HOLE DIGGER
HIGHLY PLASTIC 26 OR MORE HIGH [] PortasLE HoIST [] tricone STEEL TEETH | = o aucen
COLOR CME-T50X [] rricone * TUNG.-CARB. ] sounoing roo
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O O]
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 108 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

ROCK (NCR)

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

COASTAL PLAIN

COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD

SEDIMENTARY ROCK [ 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(cP) L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
(SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'r"’; fggg‘: ;’ggﬁ" HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
(MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. N GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED. WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND
. ROCK OUALITY DESIGNATION (RODI - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
i“"i“m 23?55""““'0"5- OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
LSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
POINT OF & GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

©.16 TO 1 FOOT
LESS THAN @.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

0.03 - @.16 FEET
0.008 - 0.3 FEET
< 0.008 FEET

INDURATION

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

RUBBING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
FIAD= FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE SITE 081-01-5CA5D MCDOWELL COUNTY BORING LOGS.GPJ NC_DOT.GDT 4/14/26

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 081-01-5ca5d | TIP N/A | COUNTY RUTHERFORD | GEOLOGIST J. Baskin

SITE DESCRIPTION 1086 Camp Creek Road for Bridge over Gap Branch GROUND WTR (ft)
BORING NO. EB1 STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. 3.9
COLLARELEV. 0.0ft TOTAL DEPTH 15.3 ft NORTHING 650,709 EASTING 1,131,366 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R7348 CME-750X 87% 12/20/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/05/26

COMP. DATE 02/05/26

| SURFACE WATER DEPTH N/A

ELEV| Z{RY [DEPTH|_BLOW COUNT BLOWS PER FOOT save W) (; SOIL AND ROCK DESCRIPTION
® | @ | ™ |ost|ost|osi||0 % 0 » 100] | NO. [ mol| 6 | Etev DEPTH (ft)
0 0.0 GROUND SURFACE 0.0)
00 [ 00 [WOR[ T [ T |8, v i RESIDUAL
R_ . \_ Red, Silty Fine to Coarse Sandy CLAY (A-7)
35 35 vo- N/ §_ with Trace Roots and Rock Fragments
WOH| 3 | 3 || a¢ RN
-5 ®6— §_
. D e =i— w0 _______ 10
a5 a5 oL WEATHERED ROCK
o0 00702 T 100/0.2® 2 Black-White BIOTITIE GNEISS
A
135 T 135 z
-15 S __100/0.9 15.3 15.3
453+ 153 : -15. A
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation -15.3 ft
on CRYSTALLINE ROCK (BIOTITE
GNEISS)

Note:
Auger refusal at 15.3'
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SITE PHOTOGRAPHS:
1086 Camp Creek Road for bridge over Gap Branch

Sheet 5

Photograph No. 2: View looking north

Project 081-01-5ca5d April 2026
1086 Camp Creek Road for bridge over Gap Branch Rutherford County, North Carolina



Sheet 6

View looking upstream

Photograph No. 3

View looking downstream

Photograph No. 4

April 2026

Rutherford County, North Carolina

Project 081-01-5ca5d

1086 Camp Creek Road for bridge over Gap Branch





