NPdhec

Healthy Pecple. Healthy Communities.

May 30, 2023

Lisa Hagood
York County
P.O Box 148
York, SC 29745

RE:  SC 557 Roadway Improvement Project, York County
NPDES Coverage Number: SCR10ZD11

Dear Lisa Hagood:

The Department of Health and Environmental Control (Department or DHEC) has approved the
Stormwater Pollution Prevention Plan (SWPPP) for the referenced project on May 30, 2023, Based
on your submission of the Notice of Intent (NOI) and in accordance with the NPDES General Permit
for Stormwater Discharges from Construction Activities (CGP), this project has been granted
coverage under the CGP. This project’s general permit coverage number is SCRT10ZD11. The total
disturbed area for this site is 44.9 acres.

Additional sets of final plans must be provided to the Department so that stamped, final
plans are available for use on site, as required by the CGP.

s "SC Navigable Waters Crossing”

» Because this project impacts waters of the U.S./State, make sure you obtain all necessary
permits and certifications from USACOE and SCDHEC 401 Water Quality Certification,
Standards Section before land-disturbing activities begin in those areas.

The CGP can be downloaded at the following website:
http://www.scdhec.gov/Environment/docs/CGP-permit.pdf or you may request a copy from us via
email (stormwatercgp@dhec.sc.gov). You are responsible for ensuring your contractor(s) complies
with the approved SWPPP and the minimum requirements of the CGP. Also, you are responsible for
overall compliance with the Storm Water Management and Sediment Reduction Act of 1991 (1991
Act), SC Pollution Control Act, and the Federal Clean Water Act (CWA). Failure to comply with the
approved SWPPP or applicable statutes and regulations may result in enforcement actions.

You must notify this DHEC EQC Regional Office prior to starting any land-disturbing activity. The
address and telephone number of the EQC office are as follows:

5.C. Department of Health and Environmental Control
2600 Bull Street, Columbiz, SC 292( 803} 898-2432 wvww scdhec.goy



Midlands EA Lancaster
2475 DHEC Road
Lancaster, SC 29720
803-285-7461

Inspections of this site must be performed by qualified personnel as described in Section 4.2.F of
the CGP.

You should be aware that this approval is only applicable for the SWPPP that was submitted for this
project. Any additional construction or land disturbing activity beyond the scope of the approved
plans is not authorized. Any future work for this project not shown on the stamped, approved plans
will require that you submit another site plan for review and approval. All major modifications
require review and approval by the Department. Minor modifications to the approved SWPPP may
be made by the SWPPP preparer and do not require review and approval by the Department; these
changes should be signed and dated by the SWPPP preparer. If you have a question about whether
a modification is major or minor, contact the Stormwater Permitting Section at {803) 898-4300.

A copy of the stamped, approved SWPPP (including a copy of the CGP, contractor certifications,
inspection records, rainfall data, etc.), NOI, and CGP coverage letter from DHEC must be retained
and available at the construction site (or accessible within 30 minutes during normal business
hours} from the date of commencement of construction activities to the date of final stabilization. If
an on-site location is unavailable to store the SWPPP when no personne| are present, notice of the
plan’s location must be posted near the main entrance at the construction site.

All contractors who will conduct land-disturbing activities at the site must complete a Contractor
Certification Form. You are also responsible for listing all contractors in the SWPPP and for holding
a pre-construction conference with each contractor before they can conduct land-disturbing activity
at the site.

The Department may conduct periodic inspections of your site. Any violations found during these
inspections may result in enforcement action.

This NPDES coverage should be terminated by the permittee when one of the conditions listed in
Section 5.1 of the CGP has been met. You must submit a Notice of Termination (NOT) to cancel your
NPDES coverage under the CGP. Please see section 5.1 of the CGP for additional information
required to be submitted with the NOT.

You are responsible for obtaining any other federal, state, or local permit that may be required for
this project. In particular, any permits through the U.S. Army Corps of Engineers for the placement
of filf material in Waters of the United States. Please note we have not sent a copy of this letter to

S.C. DPepartment of Health and Environmental Control
2600 BuUll S t, Columbia, 8C 29201 (803Z) 898-34322 www.scdhec.gov



any county or city building official. You must send a copy of this letter to these agencies, if
necessary.

If material excavated during construction activities leaves the site, a mine operating permit may
be needed. You are responsible for contacting the Mining and Reclamation Section to determine

if a mining permit is required for the site. The Mining and Reclamation Section can be reached at
(803)898-1362 or via e-mail at AskMines@dhec.sc.gov.

Please see the enclosed “Guide to Board Review” document for information about the procedures
for appealing this NPDES coverage.

If you have any questions or cannot access the referenced websites, please call me at 803-898-
4198.

Sincerely,

JZfhe AP H_

Mohamad B Ismail, P.E.
Stormwater Permitting Section

CC:  David Bocker, NV5 Engineers And Consultants
Midlands EA Lancaster

S.C. Department of Health and Environmental Contral
2600 Bul Street, Columbia SC 29201 (B03) BBB-3432 www.scdhec.gov



South Carolina Board of Health and Environmental Control
Guide to Board Review
Pursuant to S.C, Code Ann. § 44-1-60

The decision of the South Caralina Department of Health and Environmental Control (Department) becomes the final
agency decision fifteen (15) calendar days after notice of the decision has been mailed to the applicant, permittee,
licensee and affected persons who have requested in writing to be notified, unless a written request for final review
accompanied by a filing fee in the amount of $100 is filed with Department by the applicant, permittee, licensee or
affected person.

Applicants, permittees, licensees, and affected parties are encouraged to engage in mediation or settfement
discussions during the final review process.

If the Board declines in writing to schedule a final review conference, the Department’s decision becomes the final
agency decision and an applicant, permittee, licensee, or affected Person may request a contested case hearing
before the Administrative Law Court within thirty (30) calendar days after notice is mailed that the Board declined to
hold a final review conference. In matters pertaining to decisions under the South Carolina Mining Act, appeals should
be made to the South Carolina Mining Council.

I. Filing of Request for Final Review

1. A written Request for Final Review (RFR) and the required filing fee of one hundred dollars {$100) must be
received by Clerk of the Board within fifteen (15) calendar days after notice of the staff decision has been
mailed to the applicant, permittee, licensee, or affected persons, If the 15th day occurs on a weekend or State
holiday, the RFR must be received by the Clerk on the next working day. RFRs will not be accepted after 5:00
p.m.

2. RFRs shall be in writing and should include, at a minimum, the following information:

* The grounds for amending, modifying, or rescinding the staff decision:

* astatement of any significant issues or factors the Board should consider in deciding how to handle the
matter;

» the relief requested;

¢ acopy of the decision for which review is requested; and

* mailing address, email address, if applicable, and phone number(s) at which the reguestor can be
contacted.

3. RFRs should be filed in person or by mail at the following address:

South Carolina Board of Health and Environmental Control

Attention: Clerk of the Board

2600 Bull Street

Columbia, South Carolina 29201
Alternatively, RFR's may be filed with the Clerk by facsimile (803-898-3393) or by electronic mail
{boardclerk@dhec.sc.gov).

4. The filing fee may be paid by cash, check or credit card and must be received by the 15th day.

5. If there is any perceived discrepancy in compliance with this RFR filing procedure, the Clerk should consult
with the Chairman or, if the Chairman is unavailable, the Vice-Chairman. The Chairman or the Vice-Chairman
will determine whether the RFR is timely and properly filed and direct the Clerk to (1) process the RFR for
consideration by the Board or (2) return the RFR and filing fee to the requestor with a cover latter explaining
why the RFR was not timely or properly filed. Processing an RFR for consideration by the Board shall not be
interpreted as a waiver of any claim or defense by the agency in subseguent proceedings concerning the RFR.

6. If the RFR will be processed for Board consideration, the Clerk will send an Acknowledgement of RFR to the
Requestor and the applicant, permittee, or licensee, if other than the Requestor. All personal and financial
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7.

10.

identifying information will be redacted from the RFR and accompanying documentation before the RFR is
released to the Board, Department staff or the public.

if an RFR pertains to an emergency order, the Clerk will, upon receipt, immediately provide a copy of the RFR
to all Board members. The Chairman, or in his or her absence, the Vice-Chairman shall based on the
circumstances, decide whether to refer the RFR to the RFR Committee for expedited review or to decline in
writing to schedule a Final Review Conference. If the Chairman or Vice-Chairman determines review by the
RFR Committee is appropriate, the Clerk wiil forward a copy of the RFR to Department staff and Office of
General Counsel. A Department response and RFR Committee review will be provided on an expedited
schedule defined by the Chairman or Vice-Chairman.

The Clerk will email the RFR to staff and Office of General Counsel and request a Department Response within
eight (8) working days. Upon receipt of the Department Response, the Clerk wili forward the RFR and
Department Response to all Board members for review, and all Board members wili confirm receipt of the
RFR to the Clerk by email. If a Board member does not confirm receipt of the RFR within a twenty-four (24)
hour period, the Clerk will contact the Board member and confirm receipt. If a Board member believes the
RFR should be considered by the RFR Committee, he or she will respond to the Clerk’s email within forty-eight
(48) hours and will request further review. If no Board member requests further review of the RFR within the
forty-eight (48) hour period, the Clerk will send a letter by certified mail to the Requestor, with copy by regular
mail to the applicant, permittee, or licensee, if not the Requestor, stating the Board will not hold a Final Review
Conference. Contested case guidance will be included within the letter.

NOTE: If the time periods described above end on a weekend or State holiday, the time is automatically extended to
5:00 p.m. on the next business day.

If the RFR is to be considered by the RFR Committee, the Clerk will notify the Presiding Member of the RER
Committee and the Chairman that further review is requested by the Board. RFR Committee meetings are
open to the public and will be public noticed at least 24 hours in advance.

Following RFR Committee or Board consideration of the RFR, if it is determined no Conference will be held,
the Clerk will send a letter by certified mail to the Requestor, with copy by regular mail to the applicant,
permittee, or licensee, if not the Requestor, stating the Board will not hold a Conference. Contested case
guidance will be included within the letter.

Il. Final Review Conference Scheduling

1.

If a Conference will be held, the Clerk wiil send a letter by certified mail to the Requestor, with copy by regular

mail to the applicant, permittee, or licensee, if not the Requestor, informing the Reqguestor of the

determination.

The Clerk will request Department staff provide the Administrative Record.

The Clerk will send Notice of Final Review Conference to the parties at least ten (10) days before the

Conference. The Conference will be publically noticed and should:

¢ include the place, date and time of the Conference;

* state the presentation times allowed in the Conference;

* state evidence may be presented at the Conference;

» if the conference will be held by committee, include a copy of the Chairman’s order appointing the
committee; and

¢ inform the Requestor of his or her right to request a transcript of the proceedings of the Conference
prepared at Requestor's expense.

If a party requests a transcript of the proceedings of the Conference and agrees to pay all related costs in

writing, including costs for the transcript, the Clerk will schedule a court reporter for the Conference.

ll. Final Review Conference and Decision

1.

The order of presentation in the Conference will, subject to the presiding officer's discretion, be as follows:



* Department staff will provide an overview of the staff decision and the applicable law to include [10

minutes]:
* Type of decision (permit, enforcement, etc.) and description of the program.
" Parties

* Description of facility/site
* Applicable statutes and regulations
" Decision and materials relied upon in the administrative record to support the staff decision.

* Requestor(s) will state the reasons for protesting the staff decision and may provide evidence to support
amending, modifying, or rescinding the staff decision, [15 minutes) NOTE: The burden of proof is on the
Requestor(s)

* Rebuttal by Department staff [15 minutes]

* Rebuttal by Requestor(s) [10 minutes]

Note: Times noted in brackets are for information only and are superseded by times stated in the Notice
of Final Review
Conference or by the presiding officer.
2. Parties may present evidence during the conference; however, the rujes of evidence do not apply.

3. All Conferences are open to the public.
6. The officers may deliberate in closed session.

7. The officers may announce the decision at the conclusion of the Conference or it may be reserved for
consideration.

sent by certified mail, return receipt requested.

9. Communications may also be sent by electronic mail, in addition to the forms stated herein, when electronic
mail addresses are provided to the Clerk.

The above information is provided as a courtesy; parties are responsible for complying with all applicable
legal requirements.



NOTICE OF INTENT (NOI)
% For Coverage(s) of Primary Permittees
w’dhec Under South Carolina NPDES General Permit

For Stormwater Discharges From Construction Activities SCR100000
(Maintain As Part of On-Site SWPPP)

For Official Use Onl .
File Number: SOUTH CAROLINA e
Permit Number: SCR10 DEPT OF HEALTH AND ENVIRONMENTAL CO
Submittal Package Complete: ENVIRONMENTAL QLALIT_Y CONT}({)(\)qL
Subrnission of this Notice of Infenf constitutes nofice that STORMWATER pt&“mgnsg%%ﬁy
the Applicant identified in Section Il intends to be APPROVED - FQ ,C'ONSTRLO 25 LA
authorized as a Primary Permititee in the state of South DHEC PERMIT = C R { K~
Carolina under NPDES General Permit SCR1000000. FILE £ _Q“; -
Fees required for review and NPDES coverage of each SATE [SSUED): M
application type are as listed on page 2 of the L}}IE ISSLED: -
Instructions. BY W@;{

Date: 03/31/2023
Project/Site Name: SC 557 Roadway Improvement Project County: York

{Madificafion or Change of Information Cnty) Prior Approved NPDES Permit or File Number:

Do you want this project fo be considered for the Expedited Review Program (ERP)? [IYes or FINo (See instructions)

.  Notice of Intent {NOI} Application Type(s)

A. Project (Application/Review) Type(s) (Select All that apply):
New Project (Initiai Nofification) Ongoing Project: [JPermitted or [ Un-Permitted
O] Late Nofification [JLow Impact Development (LID) or FProject Design Above Regulatory Requirements
[(INew Owner/Qperator or Company Name Change (see instructions, aHlach Form A {Transfer of Ownership))
I:IMojor Modification: (see instructions, attach Form B (Major Modifications))
LIMS4 Project Review
Ocean and Coastal Resource Management (OCRM) Review
[IChange of Information/Other (Specify): o
B. If Applicable, identify the entity designated as M$4 Reviewer and MS4 Operator (i.e., Lexington County, City of
Greer, efc.): M$4 Reviewer MS4 Operator

ll. Primary Permittee Information 1 Change of Information
rw_=‘—‘ . — = 2
[ Person or ] Company | f @ Company, are you a [ Lending institution or L] Government Entity?

Company EIN (If applicable): EIN: 57-6000418
A. Primary Permittee Name: York County

Mailing Address; P.O. Box 148 City: York State: SC _ 7ip: 29745
Phone: 803-818-5733 Fax: 803-684-8956 Email Address: lisa@hagocd@yorkcountygov com

B. Contact /ODSA Name (if different from above OR if owner is a company):  _Lisa Hagood, PE
Mdiling Address: P.O. Box 148 City: York State: SC _ Zip: 20745
Phone: 803-818-5733 Fox; 803-684-8596 Emcil Address: lisa.hagood@yorkcauntygov.com

C. Property Owner Name (If different from above): SCDOT
Mafiing Address: P O. Box 191 City: Chester State: SC Zip: 29706

Pnone: 803-385-4280 Email Address:

Fax:
lll. Comprehensive Stormwater Pollution Prevention Plan (C-SWPPP) Preparer Information [] Change of Information
A, C-SWPPP Preparer Name:; David P. Bocker
B.

Registered Professional Engineer Lcndscope Architect []Tier B Land Surveyor §. C. Registration #: 23635

C. Company/Firm Name: NV5 Engineers and Consultants $.C.COA#: COD957
Mailing Address: 7500 East Independerica Blvd.Suite100 City: Charlotte State: NC Zip: 28227
Phone: 704-566-4242 Fax: 704-537-2811 Email Address: _david.bocker@nvs.com

IV. Project/Site Information [ change of Information

A. Type of Construction Activity(ies) (Seiect ALL that apply):
Jcommercial Cindustrial Cinstitutional [dMmass Grading  [Atinear Lutitity/infrastructure
LlResidentic: Single-family [ Residential: Multi-family CIMulti-use (Commercial & Residential)

[Isite Preparation (No New Impervious Area)  [[] Other (specify)

B. Site Address/Location (sireet address, nearest intersection, efc.) SC 557

City/Town (Ifin limits): Zip Code:

Latitude: 35° 07 ' 13 "N Longitude: - 81° 07 ' 57 7 W (Source): [JGPS [l Web Site: York County

Tax Map Number (s) (List alij: N/A (Road R/W)

DHEC 2617 (10/2012)




C. s this site located on Indian Land? [“JYes [ZINo
D. Proposed Starf Date: 09/01/2023 Proposed Completion Date: 09/01/2026
E. Disturbed Area (nearest tenth of an acre}: 44.9 Total Area (acres): 47.9
F.  Modificalion Only:{nearest tenth of an acre): Disturbed Area: Cument {(Approved) Area:
Disturbed Area Change (Increase Only): Total Disturbed Area (After Change):
G. s this project part of a Larger Common Pian for Development or Sale (LCP}2 [ Yos |7 No
LCP/ Overall Development Name: Check here if this is the First Phase. [
Previous State Permit/File Number: Previous NPDES Coverage Number: SCR10 o

H. Any Flooding Problems exist downstream of or adjacent to this site? [T ]vesliZINo (If yes. provide detailed description of
floeding problems and applicable floodway/flood zone information in the C-SWPPP).

I.  Active §.C. DHEC Warning Nofice, Notice te Comply or Nofice of Violation for this site or LCP2 [lyes Ne

J. List Relevant State and Federal Environmental Permits or Approvals applied for or obtained for this site {e.g.. RCRA,
USACQE, Nalionwide, eic.). If None, list None,
USACE 401/404 Permit, NWP 14, & Navigable Water Permit

K. Any Waiver(s)/Variances/Exceptions Requested for this Project? (If yes, identify below and include Waiver Requesf and
Justifications in the C-SWPPP for each proposed requast).

1. Small Construction Activity Waiver(s) From NPDES permitting (Secfion 1.4 & AppendixB)2 L[] Yes [ | No
If yes, Identify requested waiver: ] Rainfall Erosivity Waiver [] TMDL Waiver [ Equivalent Analysis Waiver

2. Detention Waiver (72-302(B)?2 ves [LINo | 3. Other (Specify);

V. Waterbody information (Attach additional sheet(s) as needed) 1 Change of Information
A. Receiving Waterbody(s) (RWB) Information (List the nearest and next nearest receiving waterbodies to which the sites
stormwater discharges will drain. If stormwater discharges drain to multiple waterbodies, list all such waterbodies).

1. Name of Receiving Waterbodies (RWB) Z'Rﬂ’;‘;?:;)h 8 C"“;icf:ﬁ"" of
a. Nearest: Crowders Creek 0 FW

b. Next Nearest: Lake Wylie 9000 FW

c. Coastal Zone ONLY: Coastal ReceivingWater (CRW): Not Applicable
d. Other Waterbodies:

8. Waters of the U.S. / Stkate Information [Atiach additional sneet(s) as needed)

Waters of the U.S./ State 1.On the site? Z'ISiTI.sz%d/ 3. Impacts2 | 4. Amount of impacts
a. Jurisdictional wetlands Flyes [CNo Flves No | Elves [No | .381 Ac

b. Non-jurisdictional wetlands [Dves [ENo [Clves Flnvo | Elves [No | Ac

c. Other Water(s): Fives [CINo Flves [CNo | Flves [CNo | 188 Ac 349  Feet
d. Coastal Zone ONLY: Direct Critical Area Clves FINo Clves @No  |Clves MNo|  Ac_ Feet

5. If yes for impacts in B.3, describe each impact and activity, and list all permits (e.g.. USACOE Nationwide Permit, DHEC
General Permit) and certifications that have been applied for or obtained for each impact;
Roadway Fill, Bridge construction, and Culvert Replaceament - USACE NWP-14, 401 Certification & Nav. Waters Permit

C. §.C. Navigable Waters (SCNW) Information (Section 2.6.5) The Depariment will address any issues related to State Navigable
Waters' Program under SC Regulation 19-450 during the review of the C-SWPPP for activities that will NOT require a 404 permit or @ 401
certification. [Altach odditional sheet(s] as needed).

1. Are $. C. Navigable Waters (SCNW) on the site: Dlyes 7] No
a. Ifno, do not complets this question. Proceed to Secticn D {impaired Waterbodies).
b. Ifyes. provide the name of S.C. Navigable Waters {(SCNW] on the site: Crowders Creek

2. If yes for C.1, will construction acftivities cross over or occur in, under, or thru the SCNWE Elves ] No
if yes. describe SCNW activities {s.9.. road crossing, sub-agueous ulility line, temparary or permanent structures, etc.) and
proceed to Section C.3: Replacing Existing Bridge on New Alignment over Crowders Creek

3. Identify permits providing coverage of SCNW activities proposed for vour site.  If NONE, list none.

Permils/Certifications Permit or Cerlification No. | Conresponding Covered SCNW Activity(ies)

a. DHEC General/ Other DHEC Permit SAC 2007-02400 Construction in navigable waters.

b. USACOE 404 Permit or 401 SAC 2007-02400 NWP 14 - Linear Transportation Projects
Cerlification

c. SCNW.PermIi . ' - SC GP-2009-001 20-004 [ All Activities or I/ Some Activities (Describe):
If applied for orissued, identify Date NWP 14 - Li T tation Proiects

applied for or issved: 3/10/2022 - Linear Iransporiation Froje

d. [f a SCNW Permit has NOT been applied for provide an additional plan sheet that shows plan and profile views
{drawn 1o scale) of the SCNW and associated activities. Include a description of all proposed activities on this plan.

DHEC 2617 (10/2012))




V.

. Impaired Waterbodies Information {Atiach addifional sheet(s) as needed)

1. 303(d) Listed Impaired Waterbodies

a. Name of Nearest DHEC Water Quality Monitoring 0. Is this WQMS(s) c. List the d. Will any e Ifyesford,
Stations (WQMS){(s) that receives stormwater from listed on the_maost poliutant(s) pollutants causing | list the “USE
your construction site and/or thru an MS4 and the cumrent 303(d) List? If identified as the impairment be | SUPPORT"
Name of the Corresponding Waterbody? No, proceed to “CAUSES" of present in your impairment(s)
Nearest DHEC WQMS(s) Corresponding Section 2 of this table. | the site’s construction | affected by the
Waterbody If Yes, complete items | impairment stormwater pollutant(s)
c thruf. discharges? identified in c.

CW-230 Lake Wylie Clves B wNo [Cves Cino

CW-153 Beaverdam Creek Cyes K wno Fyes [ No

CW-201 Lake Wyile |_7Yes [ No PCB Mves ﬁ] No

Clves

[ No
See Instructions.

f. If yes for d above, will use of the BMPs proposed for your project ensure the site’s discharges will NOT conkhribute to or
cause further WQS violations for the impairment(s) listed in ¢?
{NOTE: If no for {, this site is NOT eligible for coverage under the CGP).

2. TMDL Impaired Waterbodies

a. Name of Nearest DHEC k>, Has a TMDL(s) been ¢ Ifyes forb, d. If yes for b, has e. If no for d (Not Attained),
Water Quality Monitoring developed for this what pollutants the standard been will any pollutants causing the
Stations (WQMS)(s) that WGQMS{s)? are listed as “ATTAINED” or impairment be present in your
receives stormwater from If No, identify as such “CAUSES” or Fully Supported” for | site's construction stormwater
your construction site and/or below and proceed to causing the the impairment(s)? discharges?
thru an MS42 Section VL. If Yes, impairment?
complete items ¢ thru f
of this table.
CW-230 LCYes [ No Dyes [No Cves I No
CW-153 Eves [ No FECAL Lives No Cyes K No
CW-201 KFYes I No PCB Clyes NG [yes K No

f. If yes for @ above, are your discharges consistent with the assumptions and requirements of the TMDL(s)? [ Yes (L] No
(NOTE: If no for f, this site is NOT eligible for coverage under the CGP). See Instructions.

Signatures and Cerifications DO NOT SIGN IN BLACK INK!  Read the Cerifications below (in enfirety). Provide date,
printed name, and signatures below, if vou are o New Owner/Operator, as Primary Permities you must also sign and date the
applicable Comprehensive SWPPP Acceptance & Compliance Agreement below,

C-SWPPP PREPARER: "One copy of the C-SWPPP, all specifications and supporting calculations, forms, and reports
are herewith submitted and made a part of this applicaticon. | have placed my signature and seal on the dssign
documents submitted signifying that | accept responsibifity for the design of the system. Further, | certify to the best
of my knowledge and belief that the design is consistent with the requirements of Title 48, Chagpter 14 of the Code of
Laws of SC, 1974 as amended, pursuant to Regulation 72-300 et seq. (if applicable), and in accordance with the
terms and conditfions of SCR100000." (This should be the person identified in Section IH).

David Bocker, PE DOB. 23635

Printed Name of C-SWPPP Preparer Signature of C-5WPPP Preparer 5. C. Registration #

PRIMARY PERMITTEE: “| or | {on behalf of my company and its confractors and agents), as the case may be, certify
under penalty of law that this document and all attachmenis were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inguiry of the person or persons who manage the sysiem, or those persons
directly responsible for gathering the information, the information submitted s, fo the best of my knowledge and
belief, frue, accurate, and complete. | understand that DHEC enforcement actions may be taken if the terms and
candifions of the C-SWPPP are not met and | am aware that there are significant penalties for submitting false
informaticn, including the possibility of fine and imprisonment for knowing violatfions.”

“I or | ([on behalf of my company and its confractors and agents), as the case may be, also hereby cerfify that all
land-disturbing construction and associated activity pertaining to this site shall be accomplished pursuont to and in
keeping with the terms and conditions of the approved plans and SCR100000. | also cerfify that a respensible person
will be assigned to the project for day-to-day control. | hereby grant authorization to the to 5. C. Departmeni of
Health and Environmental Conirel (DHEC] and/or the local implementing agency the right of access 1o the site at all
fimes for the purpose of on site inspections during the course of construction and to perform maintenance
inspections following the completion of the land-disiurbing activity." (3ee Section 12222 of 5.C. Reg. 61-9 for
signatory authority information.) Having understood the above information, | am signing this cerfification as Primary
Permittee to the aforementioned NPDES general permit.”
Lisa Hagood. PE

County Engineer

Printed Name of Primary Permittee Title /Position
’ 3/9/2023
Signature of Primary Permittee Date Signed

DHEG 2647 (10/2012)




Stormwater Pollution Prevention Plan
For the Construction General Permit (SCR100000)

Appen dix C Additional Approvals/Certifications

USACE's Jurisdictional Determinations

A Jurisdictional Determination for this project was obtained from the USACE on July 31, 2013. See
Letter below:

DEPARTMENT OF THE ARMY
CHARLESTON DISTRICT, CORPS OF ENGINEERS
B HAGODD AVENUE
CHARLESTON, SOUTH CARCLINA 284036107

FEPLY TO
AFTENTIGN OF

July 31, 2013

Regulatary Division REC EIVE D

AUG B 2013
Mr Sean Connolly, Peemitting Division Manager
South Garolina Department of Transportation Eavironmi

ental Management

P.O. Hox 191, 955 Park Street SCoOUT
Colurntia, South Carolina  29202-0191
Dear Mr. Connolly: J -
Pl 2350

This Is in response to Mulkey Engineers & Consultants letier dated June 19, 2012, and
SCDOT's letter dated April 12, 2013, requesting a wetland determination, for Scuth Carolina
Department of Transportation, for a 112 acre area, located on SC-557 across Growdars Creek in
York County, South Carolina, This request is a revision to the Corps Jurisdictional Detarmination
dated July 15, 2010, due to a change in tha project boundary area. The revised project area is
depicted on the enclosed Figures 2, 4, 4a, & 4b labeled "Project Study ArealJurisdictional
Features, S0-557 Impravement Project, York County South Carolina” and were received by this
office inthe April 12, 2013 Jurisdictional Determination request from your office. Copies ¢f thezse
sketehes are attached to this letter.

You have requested that this office delineate the wetlandg or other waters of tha United
States within the regulatory authority of this office. Based on a review of aerial phatography,
topographle maps, National Wetland Inventory maps and soil survey. the information you supplied,
and the Corps site view { October 23, 2012), it has been concluded that the bourdanes shown an
the referenced skelch are a reasonable approximation of the location and boundaries of the
weliands found on this site. The property in question contains a total of approximately 1.23 acres of
federally definad frastwater wetlands (three separate wetland areas), 0.83 acres of a jurisdictionat
impoundment, and a tota! of approximately 2391 4 linear feet of waters of the Unlited Stales (five
separata tributaries) subject Lo the jurisdlction of this office. However. you are cautioned that this
delinsation is approximate, subject lo change, and should be used for planning purposes only.
This office should be contacted prior to performing any work in or around these approximated
wetlands or ather waters of the United States. In order for a more accurate delineation to be
provided, these areas should be located and marked on-site, and surveyed and platted on &
map {in order for the wetland line to be reproduced in the future based solely on the platted
map). Upen receipt of such a plat, this office can then lssue a letter verifying the accuracy of
the actual jurisdictional boundaries. You should zlso be aware that the areas dentifled as
wetlands or other watere of the United States may be subject to restrictions of requirements of
other state or local govemment entities,

Pleasa rote that the actual boundary of wetiands is approximate and, therefore, is
subject to change and rot appealable; hawaver, the determination of jurisciction aver these
wetlands is final and this approved jurisdictional determination is an appealabla action under the
Corps of Engineers adminisirative appeal procedures defined at 33 CFR 331. The adminisiralive
appeal eplions, process and appeals request form is attached for your convenience and use_If a
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permit application is forthcoming as a result of this delineation, a copy of this lefter, as well as the:
verified sketch should be submitted as part of the application. Ctherwise, a detay could occur in
canfirming that a delineation was performed for the permit project area.

Please be advised that this determination is valid for five (5) years from the date of this
letter unless new infornation waimants revision of the defineation before the expiration date. Al
actions conceming this determination must be complete within this time frame, of an additional
determination and delineation must be conducted. Due to this request for revision {project
boundary area change), this Jurisdictional Determination will supersede the Ju risdictionaf
Determinations that this office issued on March 5, 2008 and July 15, 2010 for this same
project.

in future correspondence concerning this matter, please refer to SAC 2007-02400-DJ5.
You may still need state or local assent. Prior to performing any work, you should contact the
Scuth Carolina Department of Health and Environmental Control, Offlce of Ogean and Costal
Resource Managemertt, A copy of this letter is being forwarded to them for their information.

if youi have any questions concemning this matter, please contact Stephan Brumagin at 803-
263-3445.

Respectfully,

———
| .n_.,.._zs-rlg-——ca
Travis . Hughes

Chief, Special Projects Branch

Enclosures’

Dealineation skatzhes

Approved Jurisdictional Determination Forms
Motification of Appes! Options

Copy Fumnished:
Mr. Mark Mickley
Mulkey Engineers & Cansultants

6750 Tryon Road,
Cary, North Carolina 27518
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USACE's Section 404 Permits
Section 404 of the Clean Water Act regulates the discharge of dredged, excavated, or fill material in
wetlands, streams, rivers, and other U.S. waters. The U.S. Army Corps of Engineers is the federal
agency authorized to issue Section 404 Permits for certain activities conducted in wetlands or other
U.S. waters.

A Section 404 permit (SAC-2007-02400) was applied for and approved by the USACE. See letter
below:

DEPARTMENT OF THE ARMY
.5, ARMY CORPS OF ENGINEERS, CHARLFSTON DISTRICT
£9A HAGDOD AVENUE
CHARLESTON, SC 25403-5107

Cctober 21, 2022

Regulatary Division

Mr, Patrick Hamilton

Pennies for Frogress, York County

6 South Congress Street

York, South Carolina 29745

Patrick. Hamilton@yorkcountygov.com

Dear Mr. Hamilten:

This I in regponse to a Pre-Construction Notification (PCN) (SAC-2007-02400)
received on March 3, 2022, and consitered complete on March 31, 2022, In subrmitting
the PCN, you requested verificatian the proposed project is authorized by a Department
of the Army (DA) Nationwide Permit (NWP),

The work affecting waters of the United States is part of an overall project known as
5C 557 - Roadway Improvement Project, to discharge fill material in waters of the U S,
to create the proper grade and elevation to widen an existing two-lane readway o a
five-lane roadway. The aclivities in waters of the United States include placement of
roadway fil, construction of 7 x 8' box culvert and bank stabilization. The project
involves impacts to not more than 0.569 acre of waters of the United States.
Specifically, this letter authorizes impacts to 0,302 acre of wetlands, 105 linear feet
{6.011 acre) of tributaries, and 0.133 acre of other waters in the western permit area,
and impacts to 0,079 acre of wetlands and 244 linear feet (0,044 acre) of tributaries in
the eastern permit area. The project is located on Crowders Creek, its tributaries, an
Impoundment, and adjacent wetlands beginning on SC 557 approximately 1,600 feet
west of Kingsburry Road (5-152) and continuing west approximately 2.4 miles to a point
2,000 feet west of SC 49, in York County, South Carolina {Latitude: 3512117,
Longitude: -81,1126 °), The PCN also includes the following supplemental infermation:

a, Drawing sheets 1-18 of 19 titled *SC 557 — Roadway Improvement Project” and
dated April 6, 2019,

b. A mitigation plan/statement dated December 9, 2019 and last revised March 30,
2022,

¢. A delineation of wetlands, other spacial aquatic sites, and other waters {SACG-
2007-02400, verified by letter dated July 31, 2013),

Based on a review of the PCN, including the supplemental information indicated
above, the Carps has determined the proposed aclivity will result in minimal individual
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and cumulative adverse enviranmental effects and is not contrary to the public interest,
Furthermore, the activity meets the terms and conditions of NWP 14 Linear
Transpotiation Projects,

For this authorization to remain valid, the project must comply with the enclosed
NWP General Conditions, Charleston District Regional Conditions, and the foliowing
special conditions:

That impacts to aquatic areas do not exceed those specified in the above
mentioned PCN, including any supplemental information or revised permit
drawings that were submitted to the Corps by the permittee,

That the construction, use, and maintenance of the authorized activity is in
accordance with the information given in the PCN, Including the
supplemental information listed above, and is subject to any conditions or
restrictions imposed by this |etter,

That the permittee shall submit the attached signed compliance
certification to the Corps within 30 days following completion of the
authorized work.

The permittee recognizes that their commitment to perform and implement
the follewing conditions was a deciding factor in the favorable and timely
decision on this permit and recognizes that a failure on their part to both
actively pursue and implement these conditions may be grounds for
modification, suspension or revocation of this Department of the Army
authorization:

1. That as compensatory mitigation for impacts to aquatic resources,
the permittee agrees fo purchase or debit a total of 4,06 wetland credits
from Congaree Creck Mitigation Bank and 1,215,7 stream credits from
Sandy Fork Mitigation Bank. At least one half of the required credits 2.03
wetland credits and 607.85 stream credits must be restoration/non-buffer
enhancement credits. In addition, no more than ane half of the required
mitigation credits 2.03 wetland credits and 607.85 stream credits may be
preservation credits,

2, Thatin order to fulfill your responsibility to complete the required
compensatory mitigation as set forth in Special Condition d.1, the
permittee must submit evidence of the purchase or debit of the required
mitigation credits to both the Corps of Engineers and SCDHEC prior to
commencement of the authorized work,
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e, That the permittee shall use only elean filf material obtained from an upland
source,

f. That the permitiee shall incorporate Best Management Practices (EMPs)
during construction to protect adjacent wetlands and Waters of the United
States from sediment and erosion during construction. BMPs to be utilized,
independently or in combination, may include but are not limited to;
erosion control matting, mulch, silt fences, sediment tubes, and other
devices, BMPs shall be maintained until the fill material is stabilized,

g. Int order to ensure there are no adverse impacts to aquatic resources, the
permittee shall utilize the foilowing during construction sequencing:

1. Construct and stabilize the new channe| in the upland area as
designated on permitted plan sheets 8-11 of 18, prior to re-directing flow
into the newly constructed channel. Once flow is established within the
stabilized, reconstructed channel, the cammencement of placement of fill
in the abandoned segment of the unnamed tributary to Crowders Creek
may occur.

2, Appropriate measures must be taken to maintain normal
downstream flows and minimize flooding to the maximum extent
practicable, when temporary structures, work, and discharges, including
cofferdams, are necessary for construction activities, access fills, or
dewatering of construction sites, Temporary fills must consist of materials,
and be placed in a manner, that will not be eroded by expected high flows,
Temporary fills must be removed in their entirety and the affected areas
returned to preconstruction elevations, The areas affected by temporary
fills must be revegetated, as appropriate,

3, The permittee must notify the Corps immediately if there are any
additional adverse impacts to the waters of the U.S. resulting from the
relocation of the unnamed tributary to Crowders Croek. Corrective
measures may be required to stabilize and/or restore affected areas,

h. Prior to beginning the authorized work, the permittee must coordinate with
the local NFIP flood plain manager and comply with FEMA requirements. A
list of NFIP floodplain managers may be found at:
https:ﬂwww.dnr.sc.govlwater!ﬂoodﬁndex.h!ml.

This verification is valid until Mareh 14, 2026, unless the district engineer modifies,
suspends, ar revokes the NWP authorization in accordance with 33 CFR 330.5(d). if
prior to this date, the NWP authorization is relssued without medification or the activity
complies with any subsequent modification of the NWP authorization, the verification
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confinues to remain valid unti| March 14, 2026, ¢ You commence, or are under contract
to commence this activity before the NWP expires, or the NWP is madified, suspanded,
or revoked by the Chief of Engineers or division engineer in accordance with 33 CFR
330.5(b) or (c), respectively, in such a way that the activity would no longer comply with
the terms and conditions of the NWP, you will have 12 months after the date the NWP
expires or is modified, suspended, or revokad, to complete the activity under the
present terms and conditions of this NWF.

This NWP is verified based on information you provided. It is your responsihility to
read the attached NWP(s) along with the Gensrsl, Regional, and Special Conditions
before you begin work, If you datermine your project will not be able o meet the NWP
and the conditions, you must contact the Corps before you proceed, Enclosed you will
also find & copy of the Section 401 Water Quality Certification special conditions, which
are conditions of your authorization under Nationwide Permit NWP 14 Lingar
Transportation Projects. If you have questions conceming compliance with the
conditions of the 401 certification, you should contact the South Carolina Department of
Health and Environmental Control (SCOHEC),

In all fulure correspondence, please refer to file number SAC-2007-02400. A copy of
this letter is forwarded to State andfor Federal agencies for their information. If you
have any questions, please contact me at (803) B33-4459, or by email at
Amy.e Cappelino@usace.amy.mil,

Sincerely,

Amy Cappellino
Project Manager

Aftachments
Permit Drawings
NWF 14 Linear Transporiation Projects
Nationwide Permit General Conditions
Nationwide Permit Regional Conditions
401 Water Quality Certification
Compliance Certification Form

Copies Fumished:

Ms. Jennifer Harrod

NV5 Engineers and Consultanis, Inc.
3300 Regency Parkway

Cary, North Carolina 27518
Jennifer. Harrcd @NV5. com

SC DHEC - Bureau of Watsr
2600 Byl Street
Columbia, South Caroling 29201

WOCWetlands@dhec, 5¢.00V
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SC DHEC 401 Water Quality Certification

All activities requiring a Federal 404 permit (a U.S. Army Corps of Engineers permit for the discharge
of dredged or fill material) result in a discharge to waters or wetlands, so SCDHEC must take
certification action on all 404 permit applications. U.S. Coast Guard Permits and Federal Energy
Regulatery Commission Permits alsg require states to take Water Quality Certification action.

A 401 Water Quality Certification (SAC-2007-02400) was applied for and approved by the USACE.
See letter below: Finalization of the 401 Water Quality Certification was hased on Wetland Mitigation
Credits (2.03 Wetland Preservation Credits for $81,238) purchased from Congaree Mitigation Bank
on February 18, 2020.
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Wahec

September 19, 2022

Mr. Patrick Hamilton

York County

6 Sonth Congress Street

York Scuth Catolina 20745

Patrick Hamilton@yorkcountygov.com

Re: 401 Certification for Authorization Pursuant to Nationwide Permit 14 (Linear
Transportation Prejects)

Applicant Permit 1D No.: SAC 2007-02400
Applicant: York

County: York

Project: 8C 557 — Roadway Improvement
Dear Mr. Hamilton-

On September 15, 2020, the U.S. Army Corps of Engineers (Corps) issued a proposed
mtle in the Federal Register (85 FR 57298) that announced the reissuance of ail the
existing NWPs and the proposal to issoe five new NWPs. In respense to the September
15th proposed rule, the Sonth Carolina Department of Health and Environmental
Controf (Department) initiated actions to certify the praposed N'WPs and on December
14, 2020, the Department issued a final certification in accordance with Section 401 of
the Federal Clean Water Act (CWA). as amended, and a certification of consistency
with the Coastal Zone Management Act (48-39-10 et seq.).

On January 13, 2021, the Corps published a final rule in the Federal Register (86 FR.
2744). In this notice, the Cotps annonnced that it was reissnang only 12 of the existing
NWPs and four new NWPs.

On March §, 2021, the Corps' Charleston District issusd their Final Regional
Conditions for the 16 NWPs. In that notice, the Charleston District detied the Section
401 Water Quality Certification (401 Certification) for NWP 12, 29, 39, 44 57 and 58
as well as the Coastal Zone Consistency (CZC) for NWPs 12, 29,39 42 44 51, 57
and 58. Subsequently, on February 7, 2022 the Corps’ Charleston District denied the
WQCs for NWP 14, 23, and 46. As a result, the Department 1s proposing to revise the
[ T e ; vil ’

ia, SC 29200 08| BIR 1413 Www scdt

38
T —



Stormwater Pollution Prevention Plan

For the Construction General Permit (SCR 1 00000)

Individual State Certification for the NWPs that were denied by the Corps Regional
conditions to include NWP 14, 23, and 46.

On September 16, 2022, a General State Certification to anthorize activities in
accordance with 5.C. Code Aon 3§ 48-1-10 et seq. and 5.C. Code Ann Reguiation
61-101, and S.C. Code Ann § 48-39_10 et seq. and the 5.C. Coastal Zone Management
Program document was issued by the South Carolina Department of Health and
Environmental Control (DHEC or the Department) for the Nationwide Permits (N@WPs)
12,14, 23,29, 39, 44 46, 57 and 58_

The Department has reviewed the sbove-reference project in accordance with the
September 16, 2032 general certification and, provided the applicant adheres to the
certification comditions outlined in the attached document, the Department has
determined that there is a rezsonable assurance that the work authorized will be
conducted in a manner consistent with the certification requirements of Section 401 of
the Clean Water Act.

Ifany questions arise please contact me at (803) 898-4179 or amedeemd@dhec sc. g0V

Sincercly,

?ﬁ:ﬂjﬁﬂd— Amaectes

Mergan D Amedes

Water Quality Certification and Weilands Section

ce: USACE Greenville Field Qffice
Ms. Jepnifer Harrod

39
T —



Stormwater Pollution Prevention Plan

For the Construction General Permit (SCR100000)

SC Navigable Waters

Since the SC 557 Widening project includes replacement of the existing bridge over Crowders Creek
with a new bridge on new alignment, a SC Navigable Water Permit was obtained (SC GP-2009-0071
20-004) from SCDHEC, and reissued on 3/10/2022,

From: Waenerick, William “Rusty” <WENERIWR @dhec sc gay>

Sant: Thursday, March 10, 2022 9:52 AM

Tox Jennifer Harrod, Amedee, Morgan i Cappeliino, Amy E CIV USARMY CESAC (LISA)
Cex SACRD.Cqumbia@usace_army mil, Heather Wallace, Steve Drum

Subject Re: SAC-2007-02400 5C 557 - Roadway Improvement Project NWP - Reissua nce under

2021 cycle NWP 14

Brear Ms. Harrod,

Thank yau for providing the additional requested information, DHEC herely grants your extension request for
the Permit for Construction: in Navigable Waters authorization. The extension will ke for an additional three
years. The new construct by date is now February 10, 2026. Please print this email and attach it to the
ariginal authorization and it will serve as an amendment, Mo hard copy wifl be mailed.

Please continue 1o coordinate with my colleague, Morgan Amedee, regarding the 401 WOC.

Respactfully,

William R. "Rusty” Wenerick

Proiect Manager

5.C. Depl. of Health & Environmental Control

e (803) 898-4266

Fax: (803) 898-7344

Connact yayrw scdhec gov :TEQQ;'! Imiﬁdl

From: Jennifer Harrod <lennifer.Harrgd @ nvs.com>
Sent: Thursday, March 10, 2022 9:32 AM

To: Wenerick, William "Rusty" <WENERIWH@dhec.sc‘gov>; Amedee, Morgan . <amedeemd @dhec.sc povs; Cappellino,
Amy E OV USARMY CESAC {USA] <Amy.e Cappellino@u sace_army.nil>

Ce: SAC.RD.Cdumbia@usace.amv,mﬂ <SAC.RD.Columbia @usace.army.mil>; Heather Wallace

<Heather. Waliace @nv5.com>; Steve Drum <Steve.Urum@nv5.com>

Subject: RE: SAC-2007-02400 SC 557 - Roadway Improvement Project NWP - fRelssuance under 2021 cycle NWP 14

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders er une xpected email.

E 1]
Good Morning Mr. Wenerlck,

Thank you for your tmely responsg, please find the additional requested information below. Please let me know if
additional information is needed.

Since the original permit was Issued, the project has undergone roadway design and review which has resulted in the
delay of moving to canstruction. Construction is not under way of is not yet under comiract For this project Therefore, an

Issuance of tha NWP 14 on fanuary 36, 2020, which utilized the April 6, 2019 perrit drawings. No changes have oceurred

to the size or length of pipesfculverts for jurisdictional features nor were there changes to the stormwater management

plan during the design revision, therefore 2 NWP 14 is stiit applicable. The revicad joint application reports impact
1
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calculations actually used in the processing of the current issued permits for the project, which are the same for the
requested relssuancefextension, During the initial permit reviaw, by Les Parker of USACE, it was determined that the
ariginal impact amaunt of impact number $-5 should be reduced from 241 linear fest to 228 linear feet. This change was
not incorporated into a revised joint application until now. Tharefore, the revised Joint application submitted as part of
this request has updated impart lengths for impact number $-5 to reflect 236 linear feet_ Additionally, item 42 of tha joint
application, has now been updated 1o include the issued permits that were nat applicable at the time of the inktial permit
request. Therefore, the foliowing Information was provided for item 42: SAC-2007-02400 issusd January 20, 2020; 401
Centificate of Autharization issued February 5, 2020; Navigable Waters Permit issued February 10, 2020. All ather project
spedific infomation remains the same.

Kind Regards,

Jenmifier Harmod | E:wirumental&ewicsﬁ'upctMmagerIN\!S

3300 Regency Parkway, Suite 100 | Cary, NC 27518
C: 336.508.0050
Jennifer Harmod @NVS.com

. i

From: Wenerick, Wililam "Rusty" <WEN ERIWR@dhec sc.gov>

Sent: Toesday, March 08, 2022 12:38 PM

To: Jennifer Harrod <lennifer.Harrod @nv5.com>; Amedee, Morgan D. <amedeemd@dhec.sc govs; Cappelling, Army E
CIV USARMY CESAC {LISA) <Amy.e.Cappellino@usace.army._mil>

Ce: SAC. RD.Cotumbia@usace.army. mil; Heather Wallace <Heather Wallace @ w5.com>: Steve Drum

<Steve Drum@nvs.coms>

Subject: Re: SAC-2007-02400 SC 557 - Raadway Improvement Project NWE - Reissuance wnder 2021 cycle NWP 14

Dear Ms. Harrad,

Thank you for providing a copy of the DHEC authorization letter for construction in navigable waters, Per R,
19-450.4. 4, Extensions of time may be granted

provided that the requests are submitted to the Departrnent in writing prior to the expiration of the original
time pertod {an emailis satisfactory and it is well before the expiration date, and states whether there has
been any change in the circumstanc since the permit was approved {includin relevant conditions at the
construction site] and the reason for the extension of time,

Pleass provide more detail regarding the underlined information. Will you please briefly explain this in
narrative form, including what information changed in the revised joint application and what changed in the
current roadway plans compared to what was previously authorized?

Regarding the 401, | have included my colleague Morgan Amedee, wha does the imitial processing of 401 requests for
NWPs for the DHEC WO & Watlands Program so she can respond regarding this portion of your request.

Respectfully,

William R. "Rusty” Wenerick

Project Manager

S.C. Depl. of Health & Environmental Contesl
Office: (803) 895-4266

Fax: (803) BOB-7244

Connect: www .scdhec. oo Facabook Linkedin
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Jurisdictional Floodplain Management Certifications

A No-Rise Certification and associated Flood Study of the SC 557 bridge over Crowders Creek was
obtained and approved by the York County Fleadplain Administrator. See documentation and signed
certification below:

A Planning & Development Services
18W Libarty Strast
Y rk York, 2C =145
south coroling 903) 309-T235 Commercial
803) 5037277 Fax
WWIE Y FCOUTRYDOY. com

Letter of Notification for Plan Review

$C 557 Widening & Bridge Replacement- Digital

Review of: Status:
Floodplain Modifications Approved
Digitat
To: David Bocker Project: 20200906

NYS SC 557 Widening & Bridge Replacen

448 Lakeshore Parkway SC 557

704-506-4342 SC 557 Roadway Widening &

Jarvid bocken@nys com Eridge Repiacement over

Crewders Creek

We have completed T review of e plan identfied abre meplanwasappmuedpera!uchedmmments. iF
any. This letter is not to hecmsﬁuedasazm[rg somphiance, grading. or building perma. cartficate of ocoupanay,
orasubshmtefu'anypennﬂorcerﬁﬁmalereqdmdbyanysmteurfedem]gwerrunentenlity.

For appraved commercial site plars. once the owner'developer has received NFDES approval (if applicable) for
the project (this isissuedbySCDHECamlcan:akeupw 14 days from the dat= the project is approved by York
Ceunty), you may contact the Emémanmental Compliance Cffice {Stommmater} at (B03} 808-7157 tn schedule the
pre-construction maating. This meeting will soour enecite with county siaf members, the financially responsibla
parson, site engineer, and the contractor (who rresst be licensed in South Caroiing threugh the SC Labor Licensing
Board). Your prefiminary grading permit and zoning compliance will be ssued at the pre-construction maeting.
Cnce this meeting has occamed. buifding permits can be applied for.

"Note for onling users®
Building plans submitted onfine do not Fequire paper ecpdes in be submitted upon approval of tha plans. Approved
plans can be viewed and/ar printed at hitps:/fevnivepublic: yarkeountygoy oomé undar applcant lagin.

Allcrhermlineplanwbmitalsuilneedtnstbmit?mpﬁsleselsnfpapercupiesfurstampmgp.mas
Sincerchy,
(i P LA A

Baa McCarter
Develcpment Coordinator
803-000-7238

142020 Page 1 of2
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Review Comments

The following comments are grouped as “Review Comments™ or "Advisory Comments”. "Review Comments™ are
items related to your plan review that require action on your part. “Advisory Commenis™ e informational notes
that may be importast in the future and are for your information.

Floodplain - Fammy Marain - tarnmy.marain@orkcauntygov.com Approved

Review Comments-

# any changes are made i the curent propased plan that will directly or indirectly change reguiatory floodpiain
bourdarieslievelshvelocites, ¥ou st resibmit for approval of the revisions before proceeding.

A copy of the plan has been added i shis submittal,

1412020 Page 2af 2



Stormwater Pollution Prevention Plan

For the Construction General Permit (SCR 00000=

South Carolina Department of Transportation

This document s to conify that Tam duly qualified engineer licensed o practice in the Siate of

South Carolina - It is to further centify that the attached technical data sipports

{Srare}

the fact that proposed SC 557 Bridpe over meucrs Creek will not increase the 100-year

{Name of Development)

flood =levations on

Crowders Creel at published
{Neume of Stream)
cross sections in the Fload Insirance Study for, York County cdaied  Seplember 26, 2008
{ame of compueiry) (Dave;
in the vicinity of the proposed development.
David P. Bocker, PE
¢nl b "'“"u ==
F \31,\\ AR"(""{

:, ho
c‘J' '\0“55"‘1 ". % ame

Water Resources Gmup M.In.h;m

Title

Uprecu et A . NV3 Emgineers & Congulianls
TR e

500 E. Independence Bivd., Suite 103
- __1_?‘”/??0 | - Clu:ilrle.. ?ETH? o
SEAL, SIGNATURE AND DATE Adddress
FOR COMMUNITY USE ONLY: - — ]
Community Approval ‘
Approvad 0 Dﬁappm'-‘ed
| Tammy Marain, CFM /é [/l S, Enovbonmemst Compliance! Manager |
| Comnunity Olficial’s Name Cnmmum!y Official’s Signature R
T ENAMT S
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A ppen d iX D Engineering Reports

Hydrologic Analysis

Each hydrologic analysis was performed in a manner consistent with SC Regulations 72-300 and the
SC DHEC Stormwater Management BMP Handbook. Each analysis, at a minimum, meets the following
requirements or guidelines:

* Analysis Points (Qutfalls, where stormwater runoff drains fromy/off public R/W) for comparing
runoff rates and the total drainage area were analyzed in the pre- to post-development
conditions;

* Post-development runoff peak discharges for the 10-yr, 25-yr, and 100-yr storm events are less
then Pre-Development peak discharges at critical outfalls (some outfalls directly drain to
drainways and major creeks and thus increases are deemed negligibie); and

* Each analysis was performed using a SCS 24-hour storm event.

Results show flow rate increases at OQutfalls #1,#2, #3, #7, #8, #9,#11, #13, and #14. However, these
increases will have no significant adverse impact on the receiving natural waterway or downstream
properties. Outfalls #1, #2, and #11 have less than a 10% increase in flow rates; changes in velocities
and flow depths were negligible and no significant adverse impacts are anticipated. Outfalls #3 and
#13 drain to defined drainways/channels that flow through undeveloped areas tg Crowders Creek and
Mill Creek, respectively. Outfalls #7, #8, and #9 are proposed lateral ditches that drain directly to
Crowders Creek at the proposed bridge location. Outfall #14 is an existing roadside grassed ditch that
drains to Beaverdam Creek within SCDOT R/W. Detailed analysis showing pre-condition and post-
condition outfall velocities and flow depths can been found in the detailed Outfall Analysis calculations

within the “Outfall Analysis” section of the SC 557 Hydraulic and Erosion Control Calculations Package,
pages 154 thru 188 of 389,

Detention Analysis

Since this is a linear lransportation project for York County and administered by SCDOT; no detention
facilities have been proposed.

Detention Waiver Request

Based on discussion above, field review, and calculations/analysis provided, the proposed SC 557
Widening project will have no significant adverse impact on the receiving natural waterway or
downstream properties. Therefore, a detention waiver is requested for this project.
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Healthy People

September 19, 2022

Mr. Patrick Hamilton

York County

6 South Congress Street

York, South Carolina 29745
Patrick.Hamilton@yorkcountygov.com

Re: 401 Certification for Authorization Pursuant to Nationwide Permit 14 (Linear
Transportation Projects)

Applicant Permit ID No.: SAC 2007-02400
Applicant: York

County: York

Project: SC 557 — Roadway Improvement
Dear Mr. Hamilton:

On September 15, 2020, the U.S. Army Corps of Engineers (Corps) issued a proposed
rule in the Federal Register (85 FR 57298) that announced the reissuance of all the
existing NWPs and the proposal to issue five new NWPs. In response to the September
15th proposed rule, the South Carolina Department of Health and Environmental
Control (Department) initiated actions to certify the proposed NWPs and on December
14, 2020, the Department issued a final certification in accordance with Section 401 of
the Federal Clean Water Act (CWA), as amended, and a certification of consistency
with the Coastal Zone Management Act (48-39-10 et.seq.).

On January 13, 2021, the Corps published a final rule in the Federal Register (86 FR
2744). In this notice, the Corps announced that it was reissuing only 12 of the existing
NWPs and four new NWPs.

On March 8, 2021, the Corps’ Charleston District issued their Final Regional
Conditions for the 16 NWPs. In that notice, the Charleston District denied the Section
401 Water Quality Certification (401 Certification) for NWP 12, 29, 39, 44, 57 and 58
as well as the Coastal Zone Consistency (CZC) for NWPs 12, 29, 39, 42, 44, 51, 57
and 58. Subsequently, on February 7, 2022 the Corps’ Charleston District denied the
WQCs for NWP 14, 23, and 46. As a result, the Department is proposing to revise the

S.C. Department of Health and Environmental Control
2600 Bull Street, Columbia, SC 29201 (803) 898-3432 www.scdhec.gov



Individual State Certification for the NWPs that were denied by the Corps Regional
conditions to include NWP 14, 23, and 46.

On September 16, 2022, a General State Certification to authorize activities in
accordance with S.C. Code Ann. 88 48-1-10 et seq. and S.C. Code Ann. Regulation
61-101, and S.C. Code Ann. § 48-39-10 et seq. and the S.C. Coastal Zone Management
Program document was issued by the South Carolina Department of Health and
Environmental Control (DHEC or the Department) for the Nationwide Permits (NWPS)
12, 14, 23, 29, 39, 44, 46, 57, and 58.

The Department has reviewed the above-reference project in accordance with the
September 16, 2022 general certification and, provided the applicant adheres to the
certification conditions outlined in the attached document, the Department has
determined that there is a reasonable assurance that the work authorized will be
conducted in a manner consistent with the certification requirements of Section 401 of
the Clean Water Act.

If any questions arise please contact me at (803) 898-4179 or amedeemd@dhec.sc.gov.

Sincerely,
Morgan D. Amedee
Water Quality Certification and Wetlands Section

CC: USACE Greenville Field Office
Ms. Jennifer Harrod



Nationwide Permit Number 14: Linear Transportation Projects
Proposed Conditions for the 401 Water Quality Certification:

1. This NWP is not certified for activities located in or adjacent to (as determined by SCDHEC) waters defined

(as per Regulation 61-68) as Outstanding National Resource Waters (ONRW), Outstanding Resource Waters
(ORW), Trout Waters, or more SCDNR designated State Scenic Rivers.

2. This NWP is not certified for activities that cause the loss of more than 300 linear feet of stream bed.




From: Wenerick, William "Rusty"

To: Jennifer Harrod; Amedee, Morgan D.; Cappellino, Amy E CIV USARMY CESAC (USA)

Cc: SAC.RD.Columbia@usace.army.mil; Heather Wallace; Steve Drum

Subject: Re: SAC-2007-02400 SC 557 - Roadway Improvement Project NWP - Reissuance under 2021 cycle NWP 14
Date: Thursday, March 10, 2022 9:52:38 AM

Attachments: image001.png

Outlook-1469104240.pna

Dear Ms. Harrod,

Thank you for providing the additional requested information. DHEC hereby grants your
extension request for the Permit for Construction in Navigable Waters authorization. The
extension will be for an additional three years. The new construct by date is now February 10,
2026. Please print this email and attach it to the original authorization and it will serve as an
amendment. No hard copy will be mailed.

Please continue to coordinate with my colleague, Morgan Amedee, regarding the 401 WQC.

Respectfully,

William R. "Rusty" Wenerick

Project Manager

S.C. Dept. of Health & Environmental Control
Office: (803) 898-4266

Fax: (803) 898-7344

Connect: www.scdhec.gov Facebook LinkedIn

From: Jennifer Harrod <Jennifer.Harrod@nv5.com>

Sent: Thursday, March 10, 2022 9:32 AM

To: Wenerick, William "Rusty" <WENERIWR@dhec.sc.gov>; Amedee, Morgan D.
<amedeemd@dhec.sc.gov>; Cappellino, Amy E CIV USARMY CESAC (USA)
<Amy.e.Cappellino@usace.army.mil>

Cc: SAC.RD.Columbia@usace.army.mil <SAC.RD.Columbia@usace.army.mil>; Heather Wallace
<Heather.Wallace@nv5.com>; Steve Drum <Steve.Drum@nv5.com>

Subject: RE: SAC-2007-02400 SC 557 - Roadway Improvement Project NWP - Reissuance under 2021
cycle NWP 14

*#* Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or
unexpected email. ***
Good Morning Mr. Wenerick,

Thank you for your timely response, please find the additional requested information below. Please
let me know if additional information is needed.

Since the original permit was issued, the project has undergone roadway design and review which
has resulted in the delay of moving to construction. Construction is not under way or is not yet
under contract for this project Therefore, an extension of the “construct by date” is requested.
Slight changes in drainage design, such as slight shifts or orientation in the outfall, at some locations,
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has occurred during roadway design; drainage sheets have been submitted as part of this request.
However, there are no changes to the construction limits or impacts to jurisdictional features since
the original issuance of the NWP 14 on January 30, 2020, which utilized the April 6, 2019 permit
drawings. No changes have occurred to the size or length of pipes/culverts for jurisdictional features
nor were there changes to the stormwater management plan during the design revision, therefore a
NWP 14 is still applicable. The revised joint application reports impact calculations actually used in
the processing of the current issued permits for the project, which are the same for the requested
reissuance/extension. During the initial permit review, by Les Parker of USACE, it was determined
that the original impact amount of impact number S-5 should be reduced from 241 linear feet to 226
linear feet. This change was not incorporated into a revised joint application until now. Therefore,
the revised joint application submitted as part of this request has updated impact lengths for impact
number S-5 to reflect 226 linear feet. Additionally, item 42 of the joint application, has now been
updated to include the issued permits that were not applicable at the time of the initial permit
request. Therefore, the following information was provided for item 42: SAC-2007-02400 issued
January 20, 2020; 401 Certificate of Authorization issued February 5, 2020; Navigable Waters Permit
issued February 10, 2020. All other project specific information remains the same.

Kind Regards,

Jennifer Harrod | Environmental Services Project Manager | NV5
3300 Regency Parkway, Suite 100 | Cary, NC 27518

C: 336.508.0050

Jennifer.Harrod@NV5.com

Electronic Communications Disclaimer

From: Wenerick, William "Rusty" <WENERIWR@dhec.sc.gov>

Sent: Tuesday, March 08, 2022 12:38 PM

To: Jennifer Harrod <Jennifer.Harrod@nv5.com>; Amedee, Morgan D. <amedeemd@dhec.sc.gov>;
Cappellino, Amy E CIV USARMY CESAC (USA) <Amy.e.Cappellino@usace.army.mil>

Cc: SAC.RD.Columbia@usace.army.mil; Heather Wallace <Heather.Wallace@nv5.com>; Steve Drum
<Steve.Drum@nv5.com>

Subject: Re: SAC-2007-02400 SC 557 - Roadway Improvement Project NWP - Reissuance under 2021
cycle NWP 14

Dear Ms. Harrod,

Thank you for providing a copy of the DHEC authorization letter for construction in navigable
waters. Per R. 19-450.A.4, Extensions of time may be granted

provided that the requests are submitted to the Department in writing prior to the expiration
of the original time period (an email is satisfactory and it is well before the expiration date),
and states whether there has been any change in the circumstances since the permit was
approved (including relevant conditions at the construction site) and the reason for the
extension of time.
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Please provide more detail regarding the underlined information. Will you please briefly
explain this in narrative form, including what information changed in the revised joint
application and what changed in the current roadway plans compared to what was previously
authorized?

Regarding the 401, | have included my colleague Morgan Amedee, who does the initial processing of
401 requests for NWPs for the DHEC WQC & Wetlands Program so she can respond regarding this
portion of your request.

Respectfully,

William R. "Rusty" Wenerick

Project Manager

S.C. Dept. of Health & Environmental Control
Office: (803) 898-4266

Fax: (803) 898-7344

Connect: www.scdhec.gov Facebook Linkedin

From: Jennifer Harrod <Jennifer.Harrod@nv5.com>

Sent: Tuesday, March 1, 2022 4:58 PM

To: Cappellino, Amy E CIV USARMY CESAC (USA) <Amy.e.Cappellino@usace.army.mil>; Wenerick,
William "Rusty" <WENERIWR@dhec.sc.gov>; Amedee, Morgan D. <amedeemd@dhec.sc.gov>
Cc: SAC.RD.Columbia@usace.army.mil <SAC.RD.Columbia@usace.army.mil>; Heather Wallace
<Heather.Wallace@nv5.com>; Steve Drum <Steve.Drum@nv5.com>

Subject: SAC-2007-02400 SC 557 - Roadway Improvement Project NWP - Reissuance under 2021
cycle NWP 14

*#* Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or
unexpected email. ***

Good afternoon Ms. Cappellino,

| would like to request that the project described above be reissued under the 2021 cycle NWP 14,
Since the original permit was issued, the project has undergone roadway design and review. No
changes to the construction limits or the jurisdictional features occurred during the design revision.
Please find supporting documents along with a revised Joint Application at the ShareFile link:
https://calyx.sharefile.com/d-s9b5f0ef4cb4244a081fc945bbeObefee

Additionally, this email submittal also serves as a request that the project’s 401 Certificate of
Authorization be reissued and an extension to the “construct by date” for the Navigable Waters
Permit be granted. Please find the original Navigable Waters Permit here:
https://calyx.sharefile.com/d-sd3eb2dd01db64d66872a437cd50a4d11
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Please let me know if you have any questions or require any additional information.
Kind Regards,

Jennifer Harrod | Environmental Services Project Manager | NV5
3300 Regency Parkway, Suite 100 | Cary, NC 27518

C: 336.508.0050

Jennifer.Harrod @NV5.com

Electronic Communications Disclaimer
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February 10, 2020

Patrick Hamilton

York County

6 South Congress Street
York, South Carolina 29745

Re:  Authorization to Construct Under the General Permit, SC GP-2009-001 in
accordance with Permits for Construction in Navigable Waters, R.19-450, et. seq., 1976
Code of Laws and Coastal Zone Management Program (48-39-10 et. seq., and 15 CFR
93)

Certificate Number: SC GP-2009-001 20-004

Construction Project: SC 557-Roadway Improvement

Construction must be completed by February 10, 2023

County: York

Dear Mr. Hamilton,

The Department of Health and Environmental Control (DHEC) is in receipt of your
application for a permit to discharge fill material in water of the U.S to create the proper
grade and elevation to widen an existing two-lane roadway to a five-lane roadway
authorized under the US Army Corp of Engineers Nationwide Permit #14 located on
Crowders Creek, its tributaries, an impoundment and adjacent wetlands, beginning on
SC 557 approximately 1,600 feet west of Kingsburry Road (5-152) and continuing west
approximately 2.4 miles to a point 2,000 feet west of SC 49 in, York County, South
Carolina. The project involves impacts to not more than 0.569 acre of Waters of the US.

After reviewing the application, the Department finds that the construction project, as
proposed, is consistent with the R. 19-450 and be advised that General Permit SC GP-
2009-001 has been issued, copy enclosed, which conveys State authorization for the
project as proposed. Construction must be completed by February 10, 2023.

S.C. Department of Health and Environmental Control
2600 Bull Street, Columbia, SC 79201 (803) 8983432 Wy scdhec goy



Prior to beginning the authorized work all appropriate state, federal, or local permits
and/or authorizations (i.e. U.S. Army Corps of Engineers) must be obtained. Please note
that for this authorization to remain valid, the project must be constructed as proposed
and comply with all terms and conditions listed in the enclosed permit. Also note that
authorization to construct under this general permit shall not be deemed to be in
derogation of any property rights or interests of persons or entities other than yours
with respect to (a) property upon which the permitted activity is situated, or (b) property
affected by the permitted activity.

Should you have questions, please contact Morgan Amedee, at (803) 898-4179 or by e-

mail at amedeemd@dhec.sc.gov. When corresponding about this authorization, please
refer to the certificate number: SC GP-2009-001 20-004.

Sincerely,

Chuck Hightower, Manager
Water Quality Certification and
Wetlands Section

cc:
USACE- Columbia Regulatory Office
SCDHEC
Jennifer Harrod
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Sauth Carolina Department of Health
and Environmental Control

Permit for Construction in Navigable Waters
in Accordance with R. 19-450 etT seq., 1976 8.C. Code of Laws

PERMITTEE:  The General Public . =.v ... .
PERMIT NUMBER: SC GP 2009:001 (Revised) L
DESCRIPTION OF WORK: The “proposed ‘activity ‘is to authorize, subject to the general and
CoT . Specidl. conditions contained. herein, activities that are subject to
. ;permitting by the US Army.Corps.of Engineer (Corps) and qualify for
' natignwide permits (NWPY issued by the Corps where such activities
have been certified by the Departmeni ih-#ccérdance with Section 401
. of the:Clean Water ‘Act and are in accordarice with all conditions
- ‘pursuant to.that certification. Saine NWP coritained herein are subject
1o Section [0 navigable Waters'only and the 401 Certification is not
N ~ . % applicable. - LA Loyt
DATE PERMIT ISSUED: . April 13,2016 © B
CONSTRUCTION MUST BE COMPLETED BY: April 13,2031

We have reviewed plahs for this project énd determiried that there is a reasonable assurance that the proposed
project will be conductéd in a mantigr consistent with the permitting requiremeénts of R. 19-450 ét. seq., 1976 S.C.
Code of Laws. Thé SC Departiient 6f Health and Environmentil :Conirol has’also determiried that this work is
consistent with the Coastal Zone:\ it Program: (48-39-10 e )

The permittee must' édi_i;r‘q all terms and con’ditif;ns of the general permit.

The SC Department of Health an Eg;if&hmqnmi__.Gontro!_:_régejrv‘e's' the. right to impose additional conditions on

this Permit to respond to urifdfgsgqn, specific p?ﬁ,b_l_éir‘xjs that might arise and to take any enforcement action
necessary to ensure compliance with State standards. IR B

All activities authorized by this permit remain subject to the requirements-of all applicable laws, regulations and
ordinances of federal, state, and local govemmerits... The permittes -may not conduct or maintain any activities
authorized by this permit unless such activities also comply with all other applicable laws, regulations and
ordinances of federal, state and local governments.

This permit shall not be deemed to be in derogation of any property rights or interests of persons or entities
other than the permittee with respect to (a) property upon which the permitted activity is situated, or (b) property
affected by the permitted activity. This permit confers upon the permittee no greater rights than the permittee
possessed before issuance of the permit with respect to property rights or interests of third persons or entities.

%@M@ U3 1
eather Preston, Director Date

Division of Water Quality




General Permit No.: SC GP-2009-001 (Revised)

Name of Applicant: The General Public
Effective Date: April 13, 2016
Expiration Date: April 13, 2021

South Carolina Department of Health and Environmental Control
_ General Permit

A General Permit to perform work in or affecting the navigable waters of South Carolina, pursuant to
regulations and procedures established under R.19-450, Permits for Construction in Navigable Waters (et
seq., Code of Laws of South Carolina, 1976), as amended, is hereby issued by the South Carolina
Department of Health and Environmental Control (the Department} to:

The General Public

To authorize, subject to the general and special conditions contained herein, activities that are subject to
permitting by the US Army Corps of Engineers (Corps) and qualify for a nationwide permit (NWP)
issued by the Corps where such activities have been certified by the Department in accordance with
Section 401 of the Clean Water Act and the S. C. Coastal Zone Management Program in the Coastal
Zone, excluding the Critical Area, and are in accordance with all conditions pursuant to those
certifications. This general permit also authorizes activities that are subject to permitting by the Corps
pursuant to a NWP issued in accordance with Section 10 of the Rivers and Harbors Act of 1899 for which
a 401 Water Quality Certification is not required.

Special Note: The Corps issues NWPs for activities that have minimal individual and cumulative adverse
effects on the aquatic environmental. On February 21, 2012 (77 FR 10184), the Corps published a final
notice to reissue 48 NWPs, issue two new NWPs and not reissue one NWP.

NAVIGABLE WATERS IDENTIFIED HEREIN
1. Permit Area

This permit authorizes construction in, on, over, or under all navigable waters of South Carolina, as
defined at R.19-450.2.C. This excludes the Critical Area as defined in the S. C. Coastal Zone
Management Program.

II. Authorization te Construct

A. Duty to Apply. In order to be authorized to construct under this permit, an applicant must apply as
specified in Part I.A.1 or 2 below.

1. For construction projects in these waters, the applicant may submit to the Department a Permit
Application for Construction in Navigable Waters and a copy of the provisional letter provided by the
Corps certifying one of the NWP listed in this General Permit. The application form may be obtained by
going fo the Department's Internet page at: http://www.scdhec.net/eqc/water/forms/mavwirs.pdf, or a copy
may be obtained by calling the Department at (803) 858-4300. Mail the application to:

Division of Water Quality
Burean of Water

SC DHEC

2600 Bull Street



Columbia, South Carolina 29201-1708

2. Complete Application. The Department may request additional information to complete the
application requirements of Part IL.A.1 or 2 of this permit.

B. Authorization.

1. Authorization. An applicant is authorized to construct under this permit on the date of the
Department's letter to the applicant, or the applicant's agent, giving notice of authorization.

2. Period of Authorization. An applicant is authorized to construct under this permit for three years after
the date of the Department's letter giving notice that the applicant has been authorized to construct under
the permit. Construction must be completed within three years of the date of the letter, unless the
authorization time is extended as set forth in Part I1.B.3 of this permit.

3. Extension of Authorization Time. A permittee may extend the authorization time to construct under
this permit for up to three years, provided the request is submitted to the Department in writing prior to
the expiration of the last authorization period, and prior to [three years from date of issuance], the date
this general permit expires. The letter must state whether there has been any change in the circumstances
since the last authorization was granted and the reason for the extension of time.

II1. General Conditions

A. Activities authorized by this General Permit shall be structures or activities that have received
provisional approval by the Corps for coverage under a Nationwide Permits and which conform to the
general and special conditions pursuant to those permits including any 401 Water Quality Certification
and Coastal Zone Consistency Conditions as applicable. Nationwide Permits eligible for authorization
under this general permit shall be as follows:

Nationwide Permit Number 1: Aides to Navigation

Nationwide Permit Number 2: Structures in Artificial Canals

Nationwide Permit Number 3: Maintenance

Nationwide Permit Number 4: Fish and Wildlife Harvesting, Enhancement, and Attraction Devices and
Activities '

Nationwide Permit Number 5: Scientific Measurement devices

Nationwide Permit Number 6: Survey Activities

Nationwide Permit Number 7: Outfall Structures and Assaciated Intake Structures.
Nationwide Permit Number 9: Structures in Fleeting and Anchorage Areas
Nationwide Permit Number 10: Mooring Buoys

Nationwide Permit Number 11: Temporary Recreational Structures

Nationwide Permit Number 12: Utility Line Activities

Nationwide Permit Number 13: Bank Stabilization

Nationwide Permit Number 14: Linear Transportation Projects

Nationwide Permit Number 15: U.S. Coast Guard Approved Bridges

Nationwide Permit Number 18: Minor Discharges

Nationwide Permit Number 19: Minor Dredging

Nationwide Permit Number 20: Oil Spill Cleanup

Nationwide Permit Number 22: Removal of Vessels

Nationwide Permit Number 25: Structural Discharges

Nationwide Permit Number 27: Aquatic Habitat Restoration, Establishment, and Enhancement Activities
Nationwide Permit Number 28: Modifications of Existing Marinas



Nationwide Permit Number 31: Maintenance of Existing Flood Control Facilities
Nationwide Permit Number 36: Boat Ramps

Nationwide Permit Number 37: Emergency Watershed Protection and Rehabilitation
Nationwide Permit Number 38; Cleanup of Hazardous and Toxic Waste

Nationwide Permit Number 48: Commercial Shellfish Aquaculture Activities

B. All activities identified and authorized herein shall be consistent with the terms and conditions of this
permit; and any variance or activity not specifically identified and authorized herein shall constitute a
violation of the terms and conditions of this permit which may result in the modification, suspension, or
revocation of this permit, and in the institution of such legal proceedings as the Department may consider
appropriate,

C. The permittee must make every reasonable effort to execute the work authorized herein in a manner so
as to minimize any adverse impact of the work on fish, wildlife, and natural environmental values or
historic or prehistoric values.

D. The permittee must execute the work authorized herein in a manner so as to minimize any degradation
of water quality.

E. The permittee shall permit State law enforcement personnel, representatives of the Department, or
other authorized State permit inspectors to make periodic inspections at any time deemed necessary in
order to assure that the activity being performed under authority of this permit is in accordance with the
terms and conditions prescribed herein. '

F. This General Permit does not convey any property rights, either in real estate or material, or any
exclusive privileges; and it does not authorize any injury to property or invasion of rights or any
infringement of Federal, State, or Local laws or regulations, nor does it obviate the requirement to comply
with any applicable standards required by ordinance for the construction of structures authorized herein.

G. This General Permit may be either modified, suspended, or revoked in whole or in part if the
Depariment determines that such action would serve the public interest, and such modification,
suspension or revocation shall not be an act entitling the permittee to compensation for any claimed loss
as a consequence of such regulatory action, under any circumstances, this permit being issued solely as an
accommodation to the permittee, and being revocable as conditions may warrant.

H. A permittee who desires to abandon an authorized structure, or who permits a structure to fallintoa
state of disrepair such that it no longer conforms to the conditions of this permit, may be required to
remove the structure.

L There shall be no unreasonable interference with navigation by the existence or use of structures
authorized herein.

J. Once the project is initiated, it must be carried to completion in an expeditious manner in order to
minimize the period of disturbance to the environment.

K. A permittee, upon receipt of a notice from the Department of failure to comply with the terms,
conditions, or standards of this General Permit, shall, within sixty (60) days (unless circumstances require
more expeditious action to protect public health, safety, or environment), without expense to the State of
South Carolina and in such manner as the agency may direct, effect compliance with terms, conditions,
and standards.



L. The Permittee must notify the South Carolina Institute of Archaeology and Anthropology in
accordance with South Carolina Underwater Antiquities Act of 1991 (Article 5, Chapter 7, Title 54 Code
of Laws of South Carolina, 1976) in the event archaeological or paleontological remains are found during
the course of work. Archaeological remains consist of any materials made or altered by man which
remain from past historic or prehistoric times (i.e., older than 50 years). Examples include old pottery
fragments, metal, wood, arrowheads, stone implements or tools, human burials, historic docks, structures,
or nonrecent (i.e., older than 100 years) vessel ruins. Paleontological remains consist of old animal
remains, original or fossilized, such as teeth, tusks, bone, or entire skeletons.

M. The permittee must notify the South Carolina Department of Archives and History, 8301 Parklane
Road, Columbia, South Carolina 29223) if any archaeological materials are encountered during the course
of the work. Archaeological materials consists of any items, fifty years or older, which were made or
used by man. These items include, but are not limited to stone projectile points (arrowheads), ceramic
shards, bricks, worked wood, bone and stone, metal and glass objects, and human skeleton remains.
These materials may be present on the ground surface and/or under the surface of the ground.

N. Prior to beginning any land disturbing activity, appropriate erosion control measures, such as silt
fences, silt barriers, or other devices must be placed around the construction area and maintained in a
functioning capacity until the area is permanently stabilized.

O. Activities in the Critical Areas (as defined in 48-39-10, R 30.1(D) and R 30.10) are not eligible for
coverage under this General Permit.

P. At the time the applicant submits its permit application to SCDHEC, SCDHEC shall also submit a
copy of the application to S.C Department of Natural Resources (SCDNR). SCDNR shall have fifteen
(15) days from the receipt of the application to notify SCDHEC of any relevant special or unique natural
resource features or values (such as the presence of endangered species) and any measure needed to avoid
impacts to such special features or values or to recommend that the project be elevated to individual
permit status.

IV. Special Cenditions: NWP may contain special conditions specific to the 401 Certification and/or
Coastal Zone Consistency Certifications. Adherence to these specific conditions is required for coverage
under this General Permit.

V. Penalties for Violation. Authorization obtained under this General Permit limits the size, length and
use of structures. Any deviation from the specifications or other terms or conditions of the General
Permit would constitute a violation of regulations and could result in removal of the structures or work
and restoration of the waterway to its former condition and/or imposition of penalties as provided by law.

V1. Revocation of General Permit. This General Permit may be withdrawn by issuance of a public
notice at any time the Department determines that the singular or cumulative effects of the activities
authorized herein have an adverse effect on the public interest. Following such revocation any future
activities in areas covered by this General Permit will be processed as individual permits.



This General Permit shall become effective on the date signed by the Department.
By Authority of the South Carolina Department of Health and Environmental Control

Wty st~ 113 [/t
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS, CHARLESTON DISTRICT
69A HAGOOD AVENUE
CHARLESTON, SC 29403-5107

October 21, 2022

Regulatory Division

Mr. Patrick Hamilton

Pennies for Progress, York County

6 South Congress Street

York, South Carolina 29745
Patrick.Hamilton@yorkcountygov.com

Dear Mr. Hamilton:

This is in response to a Pre-Construction Notification (PCN) (SAC-2007-02400)
received on March 3, 2022, and considered complete on March 31, 2022. In submitting
the PCN, you requested verification the proposed project is authorized by a Department
of the Army (DA) Nationwide Permit (NWP).

The work affecting waters of the United States is part of an overall project known as
SC 557 - Roadway Improvement Project, to discharge fill material in waters of the U.S.
to create the proper grade and elevation to widen an existing two-lane roadway to a
five-lane roadway. The activities in waters of the United States include placement of
roadway fill, construction of 7’ x 8 box culvert and bank stabilization. The project
involves impacts to not more than 0.569 acre of waters of the United States.
Specifically, this letter authorizes impacts to 0.302 acre of wetlands, 105 linear feet
(0.011 acre) of tributaries, and 0.133 acre of other waters in the western permit area,
and impacts to 0.079 acre of wetlands and 244 linear feet (0.044 acre) of tributaries in
the eastern permit area. The project is located on Crowders Creek, its tributaries, an
impoundment, and adjacent wetlands beginning on SC 557 approximately 1,600 feet
west of Kingsburry Road (S-152) and continuing west approximately 2.4 miles to a point
2,000 feet west of SC 49, in York County, South Carolina (Latitude: 35.1211 °,
Longitude: -81.1126 °). The PCN also includes the following supplemental information:

a. Drawing sheets 1-19 of 19 titled “SC 557 — Roadway Improvement Project" and
dated April 6, 2019.

b. A mitigation plan/statement dated December 9, 2019 and last revised March 30,
2022.

c. A delineation of wetlands, other special aquatic sites, and other waters (SAC-
2007-02400, verified by letter dated July 31, 2013).

Based on a review of the PCN, including the supplemental information indicated
above, the Corps has determined the proposed activity will result in minimal individual



and cumulative adverse environmental effects and is not contrary to the public interest.
Furthermore, the activity meets the terms and conditions of NWP 14 Linear
Transportation Projects.

For this authorization to remain valid, the project must comply with the enclosed
NWP General Conditions, Charleston District Regional Conditions, and the following
special conditions:

a. That impacts to aquatic areas do not exceed those specified in the above
mentioned PCN, including any supplemental information or revised permit
drawings that were submitted to the Corps by the permittee.

b. That the construction, use, and maintenance of the authorized activity is in
accordance with the information given in the PCN, including the
supplemental information listed above, and is subject to any conditions or
restrictions imposed by this letter.

c. That the permittee shall submit the attached signed compliance
certification to the Corps within 30 days following completion of the
authorized work.

d. The permittee recognizes that their commitment to perform and implement
the following conditions was a deciding factor in the favorable and timely
decision on this permit and recognizes that a failure on their part to both
actively pursue and implement these conditions may be grounds for
modification, suspension or revocation of this Department of the Army
authorization:

1. That as compensatory mitigation for impacts to aquatic resources,
the permittee agrees to purchase or debit a total of 4.06 wetland credits
from Congaree Creek Mitigation Bank and 1,215.7 stream credits from
Sandy Fork Mitigation Bank. At least one half of the required credits 2.03
wetland credits and 607.85 stream credits must be restoration/non-buffer
enhancement credits. In addition, no more than one half of the required
mitigation credits 2.03 wetland credits and 607.85 stream credits may be
preservation credits.

2. That in order to fulfill your responsibility to complete the required
compensatory mitigation as set forth in Special Condition d.1, the
permittee must submit evidence of the purchase or debit of the required
mitigation credits to both the Corps of Engineers and SCDHEC prior to
commencement of the authorized work.



e. That the permittee shall use only clean fill material obtained from an upland
source.

f. That the permittee shall incorporate Best Management Practices (BMPs)
during construction to protect adjacent wetlands and Waters of the United
States from sediment and erosion during construction. BMPs to be utilized,
independently or in combination, may include but are not limited to;
erosion control matting, mulch, silt fences, sediment tubes, and other
devices. BMPs shall be maintained until the fill material is stabilized.

g- In order to ensure there are no adverse impacts to aquatic resources, the
permittee shall utilize the following during construction sequencing:

1. Construct and stabilize the new channel in the upland area as
designated on permitted plan sheets 8-11 of 19, prior to re-directing flow
into the newly constructed channel. Once flow is established within the
stabilized, reconstructed channel, the commencement of placement of fill
in the abandoned segment of the unnamed tributary to Crowders Creek
may occur.

2. Appropriate measures must be taken to maintain normal
downstream flows and minimize flooding to the maximum extent
practicable, when temporary structures, work, and discharges, including
cofferdams, are necessary for construction activities, access fills, or
dewatering of construction sites. Temporary fills must consist of materials,
and be placed in a manner, that will not be eroded by expected high flows.
Temporary fills must be removed in their entirety and the affected areas
returned to preconstruction elevations. The areas affected by temporary
fills must be revegetated, as appropriate.

3. The permittee must notify the Corps immediately if there are any
additional adverse impacts to the waters of the U.S. resulting from the
relocation of the unnamed tributary to Crowders Creek. Corrective
measures may be required to stabilize and/or restore affected areas.

h. Prior to beginning the authorized work, the permittee must coordinate with
the local NFIP flood plain manager and comply with FEMA requirements. A
list of NFIP floodplain managers may be found at:
https://lwww.dnr.sc.gov/water/flood/index.html.

This verification is valid until March 14, 2026, unless the district engineer modifies,
suspends, or revokes the NWP authorization in accordance with 33 CFR 330.5(d). If
prior to this date, the NWP authorization is reissued without modification or the activity
complies with any subsequent modification of the NWP authorization, the verification
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continues to remain valid until March 14, 2026. If you commence, or are under contract
to commence this activity before the NWP expires, or the NWP is modified, suspended,
or revoked by the Chief of Engineers or division engineer in accordance with 33 CFR
330.5(b) or (c), respectively, in such a way that the activity would no longer comply with
the terms and conditions of the NWP, you will have 12 months after the date the NWP
expires or is modified, suspended, or revoked, to complete the activity under the
present terms and conditions of this NWP.

This NWP is verified based on information you provided. It is your responsibility to
read the attached NWP(s) along with the General, Regional, and Special Conditions
before you begin work. If you determine your project will not be able to meet the NWP
and the conditions, you must contact the Corps before you proceed. Enclosed you will
also find a copy of the Section 401 Water Quality Certification special conditions, which
are conditions of your authorization under Nationwide Permit NWP 14 Linear
Transportation Projects. If you have questions concerning compliance with the
conditions of the 401 certification, you should contact the South Carolina Department of
Health and Environmental Control (SCDHEC).

In all future correspondence, please refer to file number SAC-2007-02400. A copy of
this letter is forwarded to State and/or Federal agencies for their information. If you
have any questions, please contact me at (803) 833-4459, or by email at
Amy.e.Cappellino@usace.army.mil.

Sincerely,

Amy Cappellino
Project Manager

Attachments
Permit Drawings
NWP 14 Linear Transportation Projects
Nationwide Permit General Conditions
Nationwide Permit Regional Conditions
401 Water Quality Certification
Compliance Certification Form



Copies Furnished:

Ms. Jennifer Harrod

NV5 Engineers and Consultants, Inc.
3300 Regency Parkway

Cary, North Carolina 27518
Jennifer.Harrod@NV5.com

SC DHEC - Bureau of Water
2600 Bull Street

Columbia, South Carolina 29201
WQCWetlands@dhec.sc.gov





























































14. Linear Transportation Projects. Activities required for crossings of waters of the
United States associated with the construction, expansion, modification, or improvement
of linear transportation projects (e.g., roads, highways, railways, trails, driveways,
airport runways, and taxiways) in waters of the United States. For linear transportation
projects in non-tidal waters, the discharge of dredged or fill material cannot cause the
loss of greater than 1/2-acre of waters of the United States. For linear transportation
projects in tidal waters, the discharge of dredged or fill material cannot cause the loss of
greater than 1/3-acre of waters of the United States. Any stream channel modification,
including bank stabilization, is limited to the minimum necessary to construct or protect
the linear transportation project; such modifications must be in the immediate vicinity of
the project.

This NWP also authorizes temporary structures, fills, and work, including the use of
temporary mats, necessary to construct the linear transportation project. Appropriate
measures must be taken to maintain normal downstream flows and minimize flooding to
the maximum extent practicable, when temporary structures, work, and discharges of
dredged or fill material, including cofferdams, are necessary for construction activities,
access fills, or dewatering of construction sites. Temporary fills must consist of
materials, and be placed in a manner, that will not be eroded by expected high flows.
Temporary fills must be removed in their entirety and the affected areas returned to pre-
construction elevations. The areas affected by temporary fills must be revegetated, as
appropriate.

This NWP cannot be used to authorize non-linear features commonly associated with
transportation projects, such as vehicle maintenance or storage buildings, parking lots,
train stations, or aircraft hangars.

Notification: The permittee must submit a pre-construction notification to the district
engineer prior to commencing the activity if: (1) the loss of waters of the United States
exceeds 1/10-acre; or (2) there is a discharge of dredged or fill material in a special
aquatic site, including wetlands. (See general condition 32.) (Authorities: Sections 10
and 404)

Note 1: For linear transportation projects crossing a single waterbody more than one
time at separate and distant locations, or multiple waterbodies at separate and distant
locations, each crossing is considered a single and complete project for purposes of

NWP authorization. Linear transportation projects must comply with 33 CFR 330.6(d).

Note 2: Some discharges of dredged or fill material for the construction of farm roads or
forest roads, or temporary roads for moving mining equipment, may qualify for an
exemption under Section 404(f) of the Clean Water Act (see 33 CFR 323.4).

Note 3: For NWP 14 activities that require pre-construction notification, the PCN must
include any other NWP(s), regional general permit(s), or individual permit(s) used or
intended to be used to authorize any part of the proposed project or any related activity,
including other separate and distant crossings that require Department of the Army



authorization but do not require pre-construction notification (see paragraph (b)(4) of
general condition 32). The district engineer will evaluate the PCN in accordance with
Section D, “District Engineer’s Decision.” The district engineer may require mitigation to
ensure that the authorized activity results in no more than minimal individual and
cumulative adverse environmental effects (see general condition 23).



Nationwide Permit General Conditions

Note: To qualify for NWP authorization, the prospective permittee must comply with the
following general conditions, as applicable, in addition to any regional or case-specific
conditions imposed by the division engineer or district engineer. Prospective permittees
should contact the appropriate Corps district office to determine if regional conditions
have been imposed on an NWP. Prospective permittees should also contact the
appropriate Corps district office to determine the status of Clean Water Act Section 401
water quality certification and/or Coastal Zone Management Act consistency for an
NWP. Every person who may wish to obtain permit authorization under one or more
NWPs, or who is currently relying on an existing or prior permit authorization under one
or more NWPs, has been and is on notice that all of the provisions of 33 CFR 330.1
through 330.6 apply to every NWP authorization. Note especially 33 CFR 330.5 relating
to the modification, suspension, or revocation of any NWP authorization.

1. Navigation. (a) No activity may cause more than a minimal adverse effect on
navigation.

(b) Any safety lights and signals prescribed by the U.S. Coast Guard, through
regulations or otherwise, must be installed and maintained at the permittee's expense
on authorized facilities in navigable waters of the United States.

(c) The permittee understands and agrees that, if future operations by the United States
require the removal, relocation, or other alteration, of the structure or work herein
authorized, or if, in the opinion of the Secretary of the Army or his or her authorized
representative, said structure or work shall cause unreasonable obstruction to the free
navigation of the navigable waters, the permittee will be required, upon due notice from
the Corps of Engineers, to remove, relocate, or alter the structural work or obstructions
caused thereby, without expense to the United States. No claim shall be made against
the United States on account of any such removal or alteration.

2. Aquatic Life Movements. No activity may substantially disrupt the necessary life cycle
movements of those species of aquatic life indigenous to the waterbody, including those
species that normally migrate through the area, unless the activity's primary purpose is
to impound water. All permanent and temporary crossings of waterbodies shall be
suitably culverted, bridged, or otherwise designed and constructed to maintain low flows
to sustain the movement of those aquatic species. If a bottomless culvert cannot be
used, then the crossing should be designed and constructed to minimize adverse
effects to aquatic life movements.

3. Spawning Areas. Activities in spawning areas during spawning seasons must be
avoided to the maximum extent practicable. Activities that result in the physical
destruction (e.g., through excavation, fill, or downstream smothering by substantial
turbidity) of an important spawning area are not authorized.




4. Migratory Bird Breeding Areas. Activities in waters of the United States that serve as
breeding areas for migratory birds must be avoided to the maximum extent practicable.

5. Shellfish Beds. No activity may occur in areas of concentrated shellfish populations,
unless the activity is directly related to a shellfish harvesting activity authorized by
NWPs 4 and 48, or is a shellfish seeding or habitat restoration activity authorized by
NWP 27.

6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris, car
bodies, asphalt, etc.). Material used for construction or discharged must be free from
toxic pollutants in toxic amounts (see section 307 of the Clean Water Act).

7. Water Supply Intakes. No activity may occur in the proximity of a public water supply
intake, except where the activity is for the repair or improvement of public water supply
intake structures or adjacent bank stabilization.

8. Adverse Effects From Impoundments. If the activity creates an impoundment of
water, adverse effects to the aquatic system due to accelerating the passage of water,
and/or restricting its flow must be minimized to the maximum extent practicable.

9. Management of Water Flows. To the maximum extent practicable, the pre-
construction course, condition, capacity, and location of open waters must be
maintained for each activity, including stream channelization, storm water management
activities, and temporary and permanent road crossings, except as provided below. The
activity must be constructed to withstand expected high flows. The activity must not
restrict or impede the passage of normal or high flows, unless the primary purpose of
the activity is to impound water or manage high flows. The activity may alter the pre-
construction course, condition, capacity, and location of open waters if it benefits the
aquatic environment (e.g., stream restoration or relocation activities).

10. Fills Within 100-Year Floodplains. The activity must comply with applicable FEMA-
approved state or local floodplain management requirements.

11. Equipment. Heavy equipment working in wetlands or mudflats must be placed on
mats, or other measures must be taken to minimize soil disturbance.

12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls
must be used and maintained in effective operating condition during construction, and
all exposed soil and other fills, as well as any work below the ordinary high water mark
or high tide line, must be permanently stabilized at the earliest practicable date.
Permittees are encouraged to perform work within waters of the United States during
periods of low-flow or no-flow, or during low tides.

13. Removal of Temporary Structures and Fills. Temporary structures must be
removed, to the maximum extent practicable, after their use has been discontinued.




Temporary fills must be removed in their entirety and the affected areas returned to pre-
construction elevations. The affected areas must be revegetated, as appropriate.

14. Proper Maintenance. Any authorized structure or fill shall be properly maintained,
including maintenance to ensure public safety and compliance with applicable NWP
general conditions, as well as any activity-specific conditions added by the district
engineer to an NWP authorization.

15. Single and Complete Project. The activity must be a single and complete project.
The same NWP cannot be used more than once for the same single and complete
project.

16. Wild and Scenic Rivers. (a) No NWP activity may occur in a component of the
National Wild and Scenic River System, or in a river officially designated by Congress
as a “study river” for possible inclusion in the system while the river is in an official study
status, unless the appropriate Federal agency with direct management responsibility for
such river, has determined in writing that the proposed activity will not adversely affect
the Wild and Scenic River designation or study status.

(b) If a proposed NWP activity will occur in a component of the National Wild and Scenic
River System, or in a river officially designated by Congress as a “study river” for
possible inclusion in the system while the river is in an official study status, the
permittee must submit a pre-construction notification (see general condition 32). The
district engineer will coordinate the PCN with the Federal agency with direct
management responsibility for that river. Permittees shall not begin the NWP activity
until notified by the district engineer that the Federal agency with direct management
responsibility for that river has determined in writing that the proposed NWP activity will
not adversely affect the Wild and Scenic River designation or study status.

(c) Information on Wild and Scenic Rivers may be obtained from the appropriate
Federal land management agency responsible for the designated Wild and Scenic River
or study river (e.g., National Park Service, U.S. Forest Service, Bureau of Land
Management, U.S. Fish and Wildlife Service). Information on these rivers is also
available at: http://www.rivers.gov/.

17. Tribal Rights. No activity or its operation may impair reserved tribal rights, including,
but not limited to, reserved water rights and treaty fishing and hunting rights.

18. Endangered Species. (a) No activity is authorized under any NWP which is likely to
directly or indirectly jeopardize the continued existence of a threatened or endangered
species or a species proposed for such designation, as identified under the Federal
Endangered Species Act (ESA), or which will directly or indirectly destroy or adversely
modify designated critical habitat or critical habitat proposed for such designation. No
activity is authorized under any NWP which “may affect” a listed species or critical
habitat, unless ESA section 7 consultation addressing the consequences of the
proposed activity on listed species or critical habitat has been completed. See 50 CFR




402.02 for the definition of “effects of the action” for the purposes of ESA section 7
consultation, as well as 50 CFR 402.17, which provides further explanation under ESA
section 7 regarding “activities that are reasonably certain to occur” and “consequences
caused by the proposed action.”

(b) Federal agencies should follow their own procedures for complying with the
requirements of the ESA (see 33 CFR 330.4(f)(1)). If pre-construction notification is
required for the proposed activity, the Federal permittee must provide the district
engineer with the appropriate documentation to demonstrate compliance with those
requirements. The district engineer will verify that the appropriate documentation has
been submitted. If the appropriate documentation has not been submitted, additional
ESA section 7 consultation may be necessary for the activity and the respective federal
agency would be responsible for fulfilling its obligation under section 7 of the ESA.

(c) Non-federal permittees must submit a pre-construction notification to the district
engineer if any listed species (or species proposed for listing) or designated critical
habitat (or critical habitat proposed such designation) might be affected or is in the
vicinity of the activity, or if the activity is located in designated critical habitat or critical
habitat proposed for such designation, and shall not begin work on the activity until
notified by the district engineer that the requirements of the ESA have been satisfied
and that the activity is authorized. For activities that might affect Federally-listed
endangered or threatened species (or species proposed for listing) or designated critical
habitat (or critical habitat proposed for such designation), the pre-construction
notification must include the name(s) of the endangered or threatened species (or
species proposed for listing) that might be affected by the proposed activity or that
utilize the designated critical habitat (or critical habitat proposed for such designation)
that might be affected by the proposed activity. The district engineer will determine
whether the proposed activity “may affect” or will have “no effect” to listed species and
designated critical habitat and will notify the non-Federal applicant of the Corps’
determination within 45 days of receipt of a complete pre-construction notification. For
activities where the non-Federal applicant has identified listed species (or species
proposed for listing) or designated critical habitat (or critical habitat proposed for such
designation) that might be affected or is in the vicinity of the activity, and has so notified
the Corps, the applicant shall not begin work until the Corps has provided notification
that the proposed activity will have “no effect” on listed species (or species proposed for
listing or designated critical habitat (or critical habitat proposed for such designation), or
until ESA section 7 consultation or conference has been completed. If the non-Federal
applicant has not heard back from the Corps within 45 days, the applicant must still wait
for notification from the Corps.

(d) As a result of formal or informal consultation or conference with the FWS or NMFS
the district engineer may add species-specific permit conditions to the NWPs.

(e) Authorization of an activity by an NWP does not authorize the “take” of a threatened
or endangered species as defined under the ESA. In the absence of separate
authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with “incidental take”



provisions, etc.) from the FWS or the NMFS, the Endangered Species Act prohibits any
person subject to the jurisdiction of the United States to take a listed species, where
"take" means to harass, harm, pursue, hunt, shoot, wound, Kill, trap, capture, or collect,
or to attempt to engage in any such conduct. The word “harm” in the definition of “take"
means an act which actually kills or injures wildlife. Such an act may include significant
habitat modification or degradation where it actually kills or injures wildlife by
significantly impairing essential behavioral patterns, including breeding, feeding or
sheltering.

(f) If the non-federal permittee has a valid ESA section 10(a)(1)(B) incidental take permit
with an approved Habitat Conservation Plan for a project or a group of projects that
includes the proposed NWP activity, the non-federal applicant should provide a copy of
that ESA section 10(a)(1)(B) permit with the PCN required by paragraph (c) of this
general condition. The district engineer will coordinate with the agency that issued the
ESA section 10(a)(1)(B) permit to determine whether the proposed NWP activity and
the associated incidental take were considered in the internal ESA section 7
consultation conducted for the ESA section 10(a)(1)(B) permit. If that coordination
results in concurrence from the agency that the proposed NWP activity and the
associated incidental take were considered in the internal ESA section 7 consultation for
the ESA section 10(a)(1)(B) permit, the district engineer does not need to conduct a
separate ESA section 7 consultation for the proposed NWP activity. The district
engineer will notify the non-federal applicant within 45 days of receipt of a complete pre-
construction notification whether the ESA section 10(a)(1)(B) permit covers the
proposed NWP activity or whether additional ESA section 7 consultation is required.

(9) Information on the location of threatened and endangered species and their critical
habitat can be obtained directly from the offices of the FWS and NMFS or their world
wide web pages at http://www.fws.gov/ or http://www.fws.gov/ipac and
http://www.nmfs.noaa.gov/pr/species/esal respectively.

19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for
ensuring that an action authorized by an NWP complies with the Migratory Bird Treaty
Act and the Bald and Golden Eagle Protection Act. The permittee is responsible for
contacting the appropriate local office of the U.S. Fish and Wildlife Service to determine
what measures, if any, are necessary or appropriate to reduce adverse effects to
migratory birds or eagles, including whether "incidental take" permits are necessary and
available under the Migratory Bird Treaty Act or Bald and Golden Eagle Protection Act
for a particular activity.

20. Historic Properties. (a) No activity is authorized under any NWP which may have the
potential to cause effects to properties listed, or eligible for listing, in the National
Register of Historic Places until the requirements of Section 106 of the National Historic
Preservation Act (NHPA) have been satisfied.

(b) Federal permittees should follow their own procedures for complying with the
requirements of section 106 of the National Historic Preservation Act (see 33 CFR



330.4(g)(1)). If pre-construction notification is required for the proposed NWP activity,
the Federal permittee must provide the district engineer with the appropriate
documentation to demonstrate compliance with those requirements. The district
engineer will verify that the appropriate documentation has been submitted. If the
appropriate documentation is not submitted, then additional consultation under section
106 may be necessary. The respective federal agency is responsible for fulfilling its
obligation to comply with section 106.

(c) Non-federal permittees must submit a pre-construction notification to the district
engineer if the NWP activity might have the potential to cause effects to any historic
properties listed on, determined to be eligible for listing on, or potentially eligible for
listing on the National Register of Historic Places, including previously unidentified
properties. For such activities, the pre-construction notification must state which historic
properties might have the potential to be affected by the proposed NWP activity or
include a vicinity map indicating the location of the historic properties or the potential for
the presence of historic properties. Assistance regarding information on the location of,
or potential for, the presence of historic properties can be sought from the State Historic
Preservation Officer, Tribal Historic Preservation Officer, or designated tribal
representative, as appropriate, and the National Register of Historic Places (see 33
CFR 330.4(g)). When reviewing pre-construction notifications, district engineers will
comply with the current procedures for addressing the requirements of section 106 of
the National Historic Preservation Act. The district engineer shall make a reasonable
and good faith effort to carry out appropriate identification efforts commensurate with
potential impacts, which may include background research, consultation, oral history
interviews, sample field investigation, and/or field survey. Based on the information
submitted in the PCN and these identification efforts, the district engineer shall
determine whether the proposed NWP activity has the potential to cause effects on the
historic properties. Section 106 consultation is not required when the district engineer
determines that the activity does not have the potential to cause effects on historic
properties (see 36 CFR 800.3(a)). Section 106 consultation is required when the district
engineer determines that the activity has the potential to cause effects on historic
properties. The district engineer will conduct consultation with consulting parties
identified under 36 CFR 800.2(c) when he or she makes any of the following effect
determinations for the purposes of section 106 of the NHPA: no historic properties
affected, no adverse effect, or adverse effect.

(d) Where the non-Federal applicant has identified historic properties on which the
proposed NWP activity might have the potential to cause effects and has so notified the
Corps, the non-Federal applicant shall not begin the activity until notified by the district
engineer either that the activity has no potential to cause effects to historic properties or
that NHPA section 106 consultation has been completed. For non-federal permittees,
the district engineer will notify the prospective permittee within 45 days of receipt of a
complete pre-construction notification whether NHPA section 106 consultation is
required. If NHPA section 106 consultation is required, the district engineer will notify
the non-Federal applicant that he or she cannot begin the activity until section 106



consultation is completed. If the non-Federal applicant has not heard back from the
Corps within 45 days, the applicant must still wait for notification from the Corps.

(e) Prospective permittees should be aware that section 110k of the NHPA (54 U.S.C.
306113) prevents the Corps from granting a permit or other assistance to an applicant
who, with intent to avoid the requirements of section 106 of the NHPA, has intentionally
significantly adversely affected a historic property to which the permit would relate, or
having legal power to prevent it, allowed such significant adverse effect to occur, unless
the Corps, after consultation with the Advisory Council on Historic Preservation (ACHP),
determines that circumstances justify granting such assistance despite the adverse
effect created or permitted by the applicant. If circumstances justify granting the
assistance, the Corps is required to notify the ACHP and provide documentation
specifying the circumstances, the degree of damage to the integrity of any historic
properties affected, and proposed mitigation. This documentation must include any
views obtained from the applicant, SHPO/THPO, appropriate Indian tribes if the
undertaking occurs on or affects historic properties on tribal lands or affects properties
of interest to those tribes, and other parties known to have a legitimate interest in the
impacts to the permitted activity on historic properties.

21. Discovery of Previously Unknown Remains and Artifacts. Permittees that discover
any previously unknown historic, cultural or archeological remains and artifacts while
accomplishing the activity authorized by an NWP, they must immediately notify the
district engineer of what they have found, and to the maximum extent practicable, avoid
construction activities that may affect the remains and artifacts until the required
coordination has been completed. The district engineer will initiate the Federal, Tribal,
and state coordination required to determine if the items or remains warrant a recovery
effort or if the site is eligible for listing in the National Register of Historic Places.

22. Designated Critical Resource Waters. Critical resource waters include, NOAA-
managed marine sanctuaries and marine monuments, and National Estuarine Research
Reserves. The district engineer may designate, after notice and opportunity for public
comment, additional waters officially designated by a state as having particular
environmental or ecological significance, such as outstanding national resource waters
or state natural heritage sites. The district engineer may also designate additional
critical resource waters after notice and opportunity for public comment.

(a) Discharges of dredged or fill material into waters of the United States are not
authorized by NWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, 52,
57 and 58 for any activity within, or directly affecting, critical resource waters, including
wetlands adjacent to such waters.

(b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38, and 54,
notification is required in accordance with general condition 32, for any activity proposed
by permittees in the designated critical resource waters including wetlands adjacent to
those waters. The district engineer may authorize activities under these NWPs only



after she or he determines that the impacts to the critical resource waters will be no
more than minimal.

23. Mitigation. The district engineer will consider the following factors when determining
appropriate and practicable mitigation necessary to ensure that the individual and
cumulative adverse environmental effects are no more than minimail:

(a) The activity must be designed and constructed to avoid and minimize adverse
effects, both temporary and permanent, to waters of the United States to the maximum
extent practicable at the project site (i.e., on site).

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or compensating
for resource losses) will be required to the extent necessary to ensure that the individual
and cumulative adverse environmental effects are no more than minimal.

(c) Compensatory mitigation at a minimum one-for-one ratio will be required for all
wetland losses that exceed 1/10-acre and require pre-construction notification, unless
the district engineer determines in writing that either some other form of mitigation
would be more environmentally appropriate or the adverse environmental effects of the
proposed activity are no more than minimal, and provides an activity-specific waiver of
this requirement. For wetland losses of 1/10-acre or less that require pre-construction
notification, the district engineer may determine on a case-by-case basis that
compensatory mitigation is required to ensure that the activity results in only minimal
adverse environmental effects.

(d) Compensatory mitigation at a minimum one-for-one ratio will be required for all
losses of stream bed that exceed 3/100-acre and require pre-construction notification,
unless the district engineer determines in writing that either some other form of
mitigation would be more environmentally appropriate or the adverse environmental
effects of the proposed activity are no more than minimal, and provides an activity-
specific waiver of this requirement. This compensatory mitigation requirement may be
satisfied through the restoration or enhancement of riparian areas next to streams in
accordance with paragraph (e) of this general condition. For losses of stream bed of
3/100-acre or less that require pre-construction notification, the district engineer may
determine on a case-by-case basis that compensatory mitigation is required to ensure
that the activity results in only minimal adverse environmental effects. Compensatory
mitigation for losses of streams should be provided, if practicable, through stream
rehabilitation, enhancement, or preservation, since streams are difficult-to-replace
resources (see 33 CFR 332.3(e)(3)).

(e) Compensatory mitigation plans for NWP activities in or near streams or other open
waters will normally include a requirement for the restoration or enhancement,
maintenance, and legal protection (e.g., conservation easements) of riparian areas next
to open waters. In some cases, the restoration or maintenance/protection of riparian
areas may be the only compensatory mitigation required. If restoring riparian areas
involves planting vegetation, only native species should be planted. The width of the



required riparian area will address documented water quality or aquatic habitat loss
concerns. Normally, the riparian area will be 25 to 50 feet wide on each side of the
stream, but the district engineer may require slightly wider riparian areas to address
documented water quality or habitat loss concerns. If it is not possible to restore or
maintain/protect a riparian area on both sides of a stream, or if the waterbody is a lake
or coastal waters, then restoring or maintaining/protecting a riparian area along a single
bank or shoreline may be sufficient. Where both wetlands and open waters exist on the
project site, the district engineer will determine the appropriate compensatory mitigation
(e.g., riparian areas and/or wetlands compensation) based on what is best for the
aquatic environment on a watershed basis. In cases where riparian areas are
determined to be the most appropriate form of minimization or compensatory mitigation,
the district engineer may waive or reduce the requirement to provide wetland
compensatory mitigation for wetland losses.

(f) Compensatory mitigation projects provided to offset losses of aquatic resources must
comply with the applicable provisions of 33 CFR part 332.

(1) The prospective permittee is responsible for proposing an appropriate compensatory
mitigation option if compensatory mitigation is necessary to ensure that the activity
results in no more than minimal adverse environmental effects. For the NWPs, the
preferred mechanism for providing compensatory mitigation is mitigation bank credits or
in-lieu fee program credits (see 33 CFR 332.3(b)(2) and (3)). However, if an appropriate
number and type of mitigation bank or in-lieu credits are not available at the time the
PCN is submitted to the district engineer, the district engineer may approve the use of
permittee-responsible mitigation.

(2) The amount of compensatory mitigation required by the district engineer must be
sufficient to ensure that the authorized activity results in no more than minimal individual
and cumulative adverse environmental effects (see 33 CFR 330.1(e)(3)). (See also 33
CFR 332.3(f).)

(3) Since the likelihood of success is greater and the impacts to potentially valuable
uplands are reduced, aquatic resource restoration should be the first compensatory
mitigation option considered for permittee-responsible mitigation.

(4) If permittee-responsible mitigation is the proposed option, the prospective permittee
is responsible for submitting a mitigation plan. A conceptual or detailed mitigation plan
may be used by the district engineer to make the decision on the NWP verification
request, but a final mitigation plan that addresses the applicable requirements of 33
CFR 332.4(c)(2) through (14) must be approved by the district engineer before the
permittee begins work in waters of the United States, unless the district engineer
determines that prior approval of the final mitigation plan is not practicable or not
necessary to ensure timely completion of the required compensatory mitigation (see 33
CFR 332.3(k)(3)). If permittee-responsible mitigation is the proposed option, and the
proposed compensatory mitigation site is located on land in which another federal
agency holds an easement, the district engineer will coordinate with that federal agency



to determine if proposed compensatory mitigation project is compatible with the terms of
the easement.

(5) If mitigation bank or in-lieu fee program credits are the proposed option, the
mitigation plan needs to address only the baseline conditions at the impact site and the
number of credits to be provided (see 33 CFR 332.4(c)(1)(ii)).

(6) Compensatory mitigation requirements (e.g., resource type and amount to be
provided as compensatory mitigation, site protection, ecological performance standards,
monitoring requirements) may be addressed through conditions added to the NWP
authorization, instead of components of a compensatory mitigation plan (see 33 CFR
332.4(c)(1)(ii)).

(g) Compensatory mitigation will not be used to increase the acreage losses allowed by
the acreage limits of the NWPs. For example, if an NWP has an acreage limit of 1/2-
acre, it cannot be used to authorize any NWP activity resulting in the loss of greater
than 1/2-acre of waters of the United States, even if compensatory mitigation is
provided that replaces or restores some of the lost waters. However, compensatory
mitigation can and should be used, as necessary, to ensure that an NWP activity
already meeting the established acreage limits also satisfies the no more than minimal
impact requirement for the NWPs.

(h) Permittees may propose the use of mitigation banks, in-lieu fee programs, or
permittee-responsible mitigation. When developing a compensatory mitigation proposal,
the permittee must consider appropriate and practicable options consistent with the
framework at 33 CFR 332.3(b). For activities resulting in the loss of marine or estuarine
resources, permittee-responsible mitigation may be environmentally preferable if there
are no mitigation banks or in-lieu fee programs in the area that have marine or estuarine
credits available for sale or transfer to the permittee. For permittee-responsible
mitigation, the special conditions of the NWP verification must clearly indicate the party
or parties responsible for the implementation and performance of the compensatory
mitigation project, and, if required, its long-term management.

(i) Where certain functions and services of waters of the United States are permanently
adversely affected by a regulated activity, such as discharges of dredged or fill material
into waters of the United States that will convert a forested or scrub-shrub wetland to a
herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may
be required to reduce the adverse environmental effects of the activity to the no more
than minimal level.

24. Safety of Impoundment Structures. To ensure that all impoundment structures are
safely designed, the district engineer may require non-Federal applicants to
demonstrate that the structures comply with established state or federal, dam safety
criteria or have been designed by qualified persons. The district engineer may also
require documentation that the design has been independently reviewed by similarly
qualified persons, and appropriate modifications made to ensure safety.




25. Water Quality. (a) Where the certifying authority (state, authorized tribe, or EPA, as
appropriate) has not previously certified compliance of an NWP with CWA section 401,
a CWA section 401 water quality certification for the proposed discharge must be
obtained or waived (see 33 CFR 330.4(c)). If the permittee cannot comply with all of the
conditions of a water quality certification previously issued by certifying authority for the
issuance of the NWP, then the permittee must obtain a water quality certification or
waiver for the proposed discharge in order for the activity to be authorized by an NWP.

(b) If the NWP activity requires pre-construction notification and the certifying authority
has not previously certified compliance of an NWP with CWA section 401, the proposed
discharge is not authorized by an NWP until water quality certification is obtained or
waived. If the certifying authority issues a water quality certification for the proposed
discharge, the permittee must submit a copy of the certification to the district engineer.
The discharge is not authorized by an NWP until the district engineer has notified the
permittee that the water quality certification requirement has been satisfied by the
issuance of a water quality certification or a waiver.

(c) The district engineer or certifying authority may require additional water quality
management measures to ensure that the authorized activity does not result in more
than minimal degradation of water quality.

26. Coastal Zone Management. In coastal states where an NWP has not previously
received a state coastal zone management consistency concurrence, an individual state
coastal zone management consistency concurrence must be obtained, or a
presumption of concurrence must occur (see 33 CFR 330.4(d)). If the permittee cannot
comply with all of the conditions of a coastal zone management consistency
concurrence previously issued by the state, then the permittee must obtain an individual
coastal zone management consistency concurrence or presumption of concurrence in
order for the activity to be authorized by an NWP. The district engineer or a state may
require additional measures to ensure that the authorized activity is consistent with state
coastal zone management requirements.

27. Regional and Case-By-Case Conditions. The activity must comply with any regional
conditions that may have been added by the Division Engineer (see 33 CFR 330.4(e))
and with any case specific conditions added by the Corps or by the state, Indian Tribe,
or U.S. EPA in its CWA section 401 Water Quality Certification, or by the state in its
Coastal Zone Management Act consistency determination.

28. Use of Multiple Nationwide Permits. The use of more than one NWP for a single and
complete project is authorized, subject to the following restrictions:

(a) If only one of the NWPs used to authorize the single and complete project has a
specified acreage limit, the acreage loss of waters of the United States cannot exceed
the acreage limit of the NWP with the highest specified acreage limit. For example, if a
road crossing over tidal waters is constructed under NWP 14, with associated bank



stabilization authorized by NWP 13, the maximum acreage loss of waters of the United
States for the total project cannot exceed 1/3-acre.

(b) If one or more of the NWPs used to authorize the single and complete project has
specified acreage limits, the acreage loss of waters of the United States authorized by
those NWPs cannot exceed their respective specified acreage limits. For example, if a
commercial development is constructed under NWP 39, and the single and complete
project includes the filling of an upland ditch authorized by NWP 46, the maximum
acreage loss of waters of the United States for the commercial development under
NWP 39 cannot exceed 1/2-acre, and the total acreage loss of waters of United States
due to the NWP 39 and 46 activities cannot exceed 1 acre.

29. Transfer of Nationwide Permit Verifications. If the permittee sells the property
associated with a nationwide permit verification, the permittee may transfer the
nationwide permit verification to the new owner by submitting a letter to the appropriate
Corps district office to validate the transfer. A copy of the nationwide permit verification
must be attached to the letter, and the letter must contain the following statement and
signature:

“When the structures or work authorized by this nationwide permit are still in existence
at the time the property is transferred, the terms and conditions of this nationwide
permit, including any special conditions, will continue to be binding on the new owner(s)
of the property. To validate the transfer of this nationwide permit and the associated
liabilities associated with compliance with its terms and conditions, have the transferee
sign and date below.”

(Transferee)

(Date)

30. Compliance Certification. Each permittee who receives an NWP verification letter
from the Corps must provide a signed certification documenting completion of the
authorized activity and implementation of any required compensatory mitigation. The
success of any required permittee-responsible mitigation, including the achievement of
ecological performance standards, will be addressed separately by the district engineer.
The Corps will provide the permittee the certification document with the NWP
verification letter. The certification document will include:

(a) A statement that the authorized activity was done in accordance with the NWP
authorization, including any general, regional, or activity-specific conditions;



(b) A statement that the implementation of any required compensatory mitigation was
completed in accordance with the permit conditions. If credits from a mitigation bank or
in-lieu fee program are used to satisfy the compensatory mitigation requirements, the
certification must include the documentation required by 33 CFR 332.3(1)(3) to confirm
that the permittee secured the appropriate number and resource type of credits; and

(c) The signature of the permittee certifying the completion of the activity and mitigation.

The completed certification document must be submitted to the district engineer within
30 days of completion of the authorized activity or the implementation of any required
compensatory mitigation, whichever occurs later.

31. Activities Affecting Structures or Works Built by the United States. If an NWP
activity also requires review by, or permission from, the Corps pursuant to 33 U.S.C.
408 because it will alter or temporarily or permanently occupy or use a U.S. Army Corps
of Engineers (USACE) federally authorized Civil Works project (a “USACE project”), the
prospective permittee must submit a pre-construction notification. See paragraph
(b)(10) of general condition 32. An activity that requires section 408 permission and/or
review is not authorized by an NWP until the appropriate Corps office issues the section
408 permission or completes its review to alter, occupy, or use the USACE project, and
the district engineer issues a written NWP verification.

32. Pre-Construction Notification. (a) Timing. Where required by the terms of the NWP,
the prospective permittee must notify the district engineer by submitting a pre-
construction notification (PCN) as early as possible. The district engineer must
determine if the PCN is complete within 30 calendar days of the date of receipt and, if
the PCN is determined to be incomplete, notify the prospective permittee within that 30
day period to request the additional information necessary to make the PCN complete.
The request must specify the information needed to make the PCN complete. As a
general rule, district engineers will request additional information necessary to make the
PCN complete only once. However, if the prospective permittee does not provide all of
the requested information, then the district engineer will notify the prospective permittee
that the PCN is still incomplete and the PCN review process will not commence until all
of the requested information has been received by the district engineer. The prospective
permittee shall not begin the activity until either:

(1) He or she is notified in writing by the district engineer that the activity may proceed
under the NWP with any special conditions imposed by the district or division engineer;
or

(2) 45 calendar days have passed from the district engineer’s receipt of the complete
PCN and the prospective permittee has not received written notice from the district or
division engineer. However, if the permittee was required to notify the Corps pursuant to
general condition 18 that listed species or critical habitat might be affected or are in the
vicinity of the activity, or to notify the Corps pursuant to general condition 20 that the
activity might have the potential to cause effects to historic properties, the permittee



cannot begin the activity until receiving written notification from the Corps that there is
“no effect” on listed species or “no potential to cause effects” on historic properties, or
that any consultation required under Section 7 of the Endangered Species Act (see 33
CFR 330.4(f)) and/or section 106 of the National Historic Preservation Act (see 33 CFR
330.4(g)) has been completed. If the proposed activity requires a written waiver to
exceed specified limits of an NWP, the permittee may not begin the activity until the
district engineer issues the waiver. If the district or division engineer notifies the
permittee in writing that an individual permit is required within 45 calendar days of
receipt of a complete PCN, the permittee cannot begin the activity until an individual
permit has been obtained. Subsequently, the permittee’s right to proceed under the
NWP may be modified, suspended, or revoked only in accordance with the procedure
set forth in 33 CFR 330.5(d)(2).

(b) Contents of Pre-Construction Notification: The PCN must be in writing and include
the following information:

(1) Name, address and telephone numbers of the prospective permittee;
(2) Location of the proposed activity;

(3) Identify the specific NWP or NWP(s) the prospective permittee wants to use to
authorize the proposed activity;

(4) (i) A description of the proposed activity; the activity’s purpose; direct and indirect
adverse environmental effects the activity would cause, including the anticipated
amount of loss of wetlands, other special aquatic sites, and other waters expected to
result from the NWP activity, in acres, linear feet, or other appropriate unit of measure; a
description of any proposed mitigation measures intended to reduce the adverse
environmental effects caused by the proposed activity; and any other NWP(s), regional
general permit(s), or individual permit(s) used or intended to be used to authorize any
part of the proposed project or any related activity, including other separate and distant
crossings for linear projects that require Department of the Army authorization but do
not require pre-construction notification. The description of the proposed activity and
any proposed mitigation measures should be sufficiently detailed to allow the district
engineer to determine that the adverse environmental effects of the activity will be no
more than minimal and to determine the need for compensatory mitigation or other
mitigation measures.

(i) For linear projects where one or more single and complete crossings require pre-
construction notification, the PCN must include the quantity of anticipated losses of
wetlands, other special aquatic sites, and other waters for each single and complete
crossing of those wetlands, other special aquatic sites, and other waters (including
those single and complete crossings authorized by an NWP but do not require PCNs).
This information will be used by the district engineer to evaluate the cumulative adverse
environmental effects of the proposed linear project, and does not change those non-
PCN NWP activities into NWP PCNs.



(iii) Sketches should be provided when necessary to show that the activity complies
with the terms of the NWP. (Sketches usually clarify the activity and when provided
results in a quicker decision. Sketches should contain sufficient detail to provide an
illustrative description of the proposed activity (e.g., a conceptual plan), but do not need
to be detailed engineering plans);

(5) The PCN must include a delineation of wetlands, other special aquatic sites, and
other waters, such as lakes and ponds, and perennial and intermittent streams, on the
project site. Wetland delineations must be prepared in accordance with the current
method required by the Corps. The permittee may ask the Corps to delineate the
special aquatic sites and other waters on the project site, but there may be a delay if the
Corps does the delineation, especially if the project site is large or contains many
wetlands, other special aquatic sites, and other waters. Furthermore, the 45-day period
will not start until the delineation has been submitted to or completed by the Corps, as
appropriate;

(6) If the proposed activity will result in the loss of greater than 1/10-acre of wetlands or
3/100-acre of stream bed and a PCN is required, the prospective permittee must submit
a statement describing how the mitigation requirement will be satisfied, or explaining
why the adverse environmental effects are no more than minimal and why
compensatory mitigation should not be required. As an alternative, the prospective
permittee may submit a conceptual or detailed mitigation plan.

(7) For non-federal permittees, if any listed species (or species proposed for listing) or
designated critical habitat (or critical habitat proposed for such designation) might be
affected or is in the vicinity of the activity, or if the activity is located in designated critical
habitat (or critical habitat proposed for such designation), the PCN must include the
name(s) of those endangered or threatened species (or species proposed for listing)
that might be affected by the proposed activity or utilize the designated critical habitat
(or critical habitat proposed for such designation) that might be affected by the proposed
activity. For NWP activities that require pre-construction notification, Federal permittees
must provide documentation demonstrating compliance with the Endangered Species
Act;

(8) For non-federal permittees, if the NWP activity might have the potential to cause
effects to a historic property listed on, determined to be eligible for listing on, or
potentially eligible for listing on, the National Register of Historic Places, the PCN must
state which historic property might have the potential to be affected by the proposed
activity or include a vicinity map indicating the location of the historic property. For NWP
activities that require pre-construction notification, Federal permittees must provide
documentation demonstrating compliance with section 106 of the National Historic
Preservation Act;

(9) For an activity that will occur in a component of the National Wild and Scenic River
System, or in a river officially designated by Congress as a “study river” for possible



inclusion in the system while the river is in an official study status, the PCN must identify
the Wild and Scenic River or the “study river” (see general condition 16); and

(10) For an NWP activity that requires permission from, or review by, the Corps
pursuant to 33 U.S.C. 408 because it will alter or temporarily or permanently occupy or
use a U.S. Army Corps of Engineers federally authorized civil works project, the pre-
construction notification must include a statement confirming that the project proponent
has submitted a written request for section 408 permission from, or review by, the Corps
office having jurisdiction over that USACE project.

(c) Form of Pre-Construction Notification: The nationwide permit pre-construction
notification form (Form ENG 6082) should be used for NWP PCNs. A letter containing
the required information may also be used. Applicants may provide electronic files of
PCNs and supporting materials if the district engineer has established tools and
procedures for electronic submittals.

(d) Agency Coordination: (1) The district engineer will consider any comments from
Federal and state agencies concerning the proposed activity’s compliance with the
terms and conditions of the NWPs and the need for mitigation to reduce the activity’s
adverse environmental effects so that they are no more than minimal.

(2) Agency coordination is required for: (i) all NWP activities that require pre-
construction notification and result in the loss of greater than 1/2-acre of waters of the
United States; (i) NWP 13 activities in excess of 500 linear feet, fills greater than one
cubic yard per running foot, or involve discharges of dredged or fill material into special
aquatic sites; and (iii)) NWP 54 activities in excess of 500 linear feet, or that extend into
the waterbody more than 30 feet from the mean low water line in tidal waters or the
ordinary high water mark in the Great Lakes.

(3) When agency coordination is required, the district engineer will immediately provide
(e.g., via e-mail, facsimile transmission, overnight mail, or other expeditious manner) a
copy of the complete PCN to the appropriate Federal or state offices (FWS, state
natural resource or water quality agency, EPA, and, if appropriate, the NMFS). With the
exception of NWP 37, these agencies will have 10 calendar days from the date the
material is transmitted to notify the district engineer via telephone, facsimile
transmission, or e-mail that they intend to provide substantive, site-specific comments.
The comments must explain why the agency believes the adverse environmental effects
will be more than minimal. If so contacted by an agency, the district engineer will wait an
additional 15 calendar days before making a decision on the pre-construction
notification. The district engineer will fully consider agency comments received within
the specified time frame concerning the proposed activity’s compliance with the terms
and conditions of the NWPs, including the need for mitigation to ensure that the net
adverse environmental effects of the proposed activity are no more than minimal. The
district engineer will provide no response to the resource agency, except as provided
below. The district engineer will indicate in the administrative record associated with
each pre-construction notification that the resource agencies’ concerns were



considered. For NWP 37, the emergency watershed protection and rehabilitation activity
may proceed immediately in cases where there is an unacceptable hazard to life or a
significant loss of property or economic hardship will occur. The district engineer will
consider any comments received to decide whether the NWP 37 authorization should
be modified, suspended, or revoked in accordance with the procedures at 33 CFR
330.5.

(4) In cases of where the prospective permittee is not a Federal agency, the district
engineer will provide a response to NMFS within 30 calendar days of receipt of any
Essential Fish Habitat conservation recommendations, as required by section

305(b)(4)(B) of the Magnuson-Stevens Fishery Conservation and Management Act.

(5) Applicants are encouraged to provide the Corps with either electronic files or
multiple copies of pre-construction notifications to expedite agency coordination.

District Engineer’s Decision

1. In reviewing the PCN for the proposed activity, the district engineer will determine
whether the activity authorized by the NWP will result in more than minimal individual or
cumulative adverse environmental effects or may be contrary to the public interest. If a
project proponent requests authorization by a specific NWP, the district engineer should
issue the NWP verification for that activity if it meets the terms and conditions of that
NWP, unless he or she determines, after considering mitigation, that the proposed
activity will result in more than minimal individual and cumulative adverse effects on the
aquatic environment and other aspects of the public interest and exercises discretionary
authority to require an individual permit for the proposed activity. For a linear project,
this determination will include an evaluation of the single and complete crossings of
waters of the United States that require PCNs to determine whether they individually
satisfy the terms and conditions of the NWP(s), as well as the cumulative effects caused
by all of the crossings of waters of the United States authorized by an NWP. If an
applicant requests a waiver of an applicable limit, as provided for in NWPs 13, 36, or 54,
the district engineer will only grant the waiver upon a written determination that the
NWP activity will result in only minimal individual and cumulative adverse environmental
effects.

2. When making minimal adverse environmental effects determinations the district
engineer will consider the direct and indirect effects caused by the NWP activity. He or
she will also consider the cumulative adverse environmental effects caused by activities
authorized by an NWP and whether those cumulative adverse environmental effects are
no more than minimal. The district engineer will also consider site specific factors, such
as the environmental setting in the vicinity of the NWP activity, the type of resource that
will be affected by the NWP activity, the functions provided by the aquatic resources
that will be affected by the NWP activity, the degree or magnitude to which the aquatic
resources perform those functions, the extent that aquatic resource functions will be lost
as a result of the NWP activity (e.g., partial or complete loss), the duration of the
adverse effects (temporary or permanent), the importance of the aquatic resource



functions to the region (e.g., watershed or ecoregion), and mitigation required by the
district engineer. If an appropriate functional or condition assessment method is
available and practicable to use, that assessment method may be used by the district
engineer to assist in the minimal adverse environmental effects determination. The
district engineer may add case-specific special conditions to the NWP authorization to
address site-specific environmental concerns.

3. If the proposed activity requires a PCN and will result in a loss of greater than 1/10-
acre of wetlands or 3/100-acre of stream bed, the prospective permittee should submit a
mitigation proposal with the PCN. Applicants may also propose compensatory mitigation
for NWP activities with smaller impacts, or for impacts to other types of waters. The
district engineer will consider any proposed compensatory mitigation or other mitigation
measures the applicant has included in the proposal in determining whether the net
adverse environmental effects of the proposed activity are no more than minimal. The
compensatory mitigation proposal may be either conceptual or detailed. If the district
engineer determines that the activity complies with the terms and conditions of the NWP
and that the adverse environmental effects are no more than minimal, after considering
mitigation, the district engineer will notify the permittee and include any activity-specific
conditions in the NWP verification the district engineer deems necessary. Conditions for
compensatory mitigation requirements must comply with the appropriate provisions at
33 CFR 332.3(k). The district engineer must approve the final mitigation plan before the
permittee commences work in waters of the United States, unless the district engineer
determines that prior approval of the final mitigation plan is not practicable or not
necessary to ensure timely completion of the required compensatory mitigation. If the
prospective permittee elects to submit a compensatory mitigation plan with the PCN, the
district engineer will expeditiously review the proposed compensatory mitigation plan.
The district engineer must review the proposed compensatory mitigation plan within 45
calendar days of receiving a complete PCN and determine whether the proposed
mitigation would ensure that the NWP activity results in no more than minimal adverse
environmental effects. If the net adverse environmental effects of the NWP activity (after
consideration of the mitigation proposal) are determined by the district engineer to be no
more than minimal, the district engineer will provide a timely written response to the
applicant. The response will state that the NWP activity can proceed under the terms
and conditions of the NWP, including any activity-specific conditions added to the NWP
authorization by the district engineer.

4. If the district engineer determines that the adverse environmental effects of the
proposed activity are more than minimal, then the district engineer will notify the
applicant either: (a) that the activity does not qualify for authorization under the NWP
and instruct the applicant on the procedures to seek authorization under an individual
permit; (b) that the activity is authorized under the NWP subject to the applicant’s
submission of a mitigation plan that would reduce the adverse environmental effects so
that they are no more than minimal; or (c) that the activity is authorized under the NWP
with specific modifications or conditions. Where the district engineer determines that
mitigation is required to ensure no more than minimal adverse environmental effects,
the activity will be authorized within the 45-day PCN period (unless additional time is



required to comply with general conditions 18, 20, and/or 31), with activity-specific
conditions that state the mitigation requirements. The authorization will include the
necessary conceptual or detailed mitigation plan or a requirement that the applicant
submit a mitigation plan that would reduce the adverse environmental effects so that
they are no more than minimal. When compensatory mitigation is required, no work in
waters of the United States may occur until the district engineer has approved a specific
mitigation plan or has determined that prior approval of a final mitigation plan is not
practicable or not necessary to ensure timely completion of the required compensatory
mitigation.

Further Information

1. District engineers have authority to determine if an activity complies with the terms
and conditions of an NWP.

2. NWPs do not obviate the need to obtain other federal, state, or local permits,
approvals, or authorizations required by law.

3. NWPs do not grant any property rights or exclusive privileges.
4. NWPs do not authorize any injury to the property or rights of others.

5. NWPs do not authorize interference with any existing or proposed Federal project
(see general condition 31).

Nationwide Permit Definitions
Best management practices (BMPs): Policies, practices, procedures, or structures

implemented to mitigate the adverse environmental effects on surface water quality
resulting from development. BMPs are categorized as structural or non-structural.

Compensatory mitigation: The restoration (re-establishment or rehabilitation),
establishment (creation), enhancement, and/or in certain circumstances preservation of
aquatic resources for the purposes of offsetting unavoidable adverse impacts which
remain after all appropriate and practicable avoidance and minimization has been
achieved.

Currently serviceable: Useable as is or with some maintenance, but not so degraded as
to essentially require reconstruction.

Direct effects: Effects that are caused by the activity and occur at the same time and
place.

Discharge: The term “discharge” means any discharge of dredged or fill material into
waters of the United States.



Ecological reference: A model used to plan and design an aquatic habitat and riparian
area restoration, enhancement, or establishment activity under NWP 27. An ecological
reference may be based on the structure, functions, and dynamics of an aquatic habitat
type or a riparian area type that currently exists in the region where the proposed NWP
27 activity is located. Alternatively, an ecological reference may be based on a
conceptual model for the aquatic habitat type or riparian area type to be restored,
enhanced, or established as a result of the proposed NWP 27 activity. An ecological
reference takes into account the range of variation of the aquatic habitat type or riparian
area type in the region.

Enhancement: The manipulation of the physical, chemical, or biological characteristics
of an aquatic resource to heighten, intensify, or improve a specific aquatic resource
function(s). Enhancement results in the gain of selected aquatic resource function(s),
but may also lead to a decline in other aquatic resource function(s). Enhancement does
not result in a gain in aquatic resource area.

Establishment (creation): The manipulation of the physical, chemical, or biological
characteristics present to develop an aquatic resource that did not previously exist at an
upland site. Establishment results in a gain in aquatic resource area.

High Tide Line: The line of intersection of the land with the water’s surface at the
maximum height reached by a rising tide. The high tide line may be determined, in the
absence of actual data, by a line of oil or scum along shore objects, a more or less
continuous deposit of fine shell or debris on the foreshore or berm, other physical
markings or characteristics, vegetation lines, tidal gages, or other suitable means that
delineate the general height reached by a rising tide. The line encompasses spring high
tides and other high tides that occur with periodic frequency but does not include storm
surges in which there is a departure from the normal or predicted reach of the tide due
to the piling up of water against a coast by strong winds such as those accompanying a
hurricane or other intense storm.

Historic Property: Any prehistoric or historic district, site (including archaeological site),
building, structure, or other object included in, or eligible for inclusion in, the National
Register of Historic Places maintained by the Secretary of the Interior. This term
includes artifacts, records, and remains that are related to and located within such
properties. The term includes properties of traditional religious and cultural importance
to an Indian tribe or Native Hawaiian organization and that meet the National Register
criteria (36 CFR part 60).

Independent utility: A test to determine what constitutes a single and complete non-
linear project in the Corps Regulatory Program. A project is considered to have
independent utility if it would be constructed absent the construction of other projects in
the project area. Portions of a multi-phase project that depend upon other phases of the
project do not have independent utility. Phases of a project that would be constructed
even if the other phases were not built can be considered as separate single and
complete projects with independent utility.




Indirect effects: Effects that are caused by the activity and are later in time or farther
removed in distance, but are still reasonably foreseeable.

Loss of waters of the United States: Waters of the United States that are permanently
adversely affected by filling, flooding, excavation, or drainage because of the regulated
activity. The loss of stream bed includes the acres of stream bed that are permanently
adversely affected by filling or excavation because of the regulated activity. Permanent
adverse effects include permanent discharges of dredged or fill material that change an
aquatic area to dry land, increase the bottom elevation of a waterbody, or change the
use of a waterbody. The acreage of loss of waters of the United States is a threshold
measurement of the impact to jurisdictional waters or wetlands for determining whether
a project may qualify for an NWP; it is not a net threshold that is calculated after
considering compensatory mitigation that may be used to offset losses of aquatic
functions and services. Waters of the United States temporarily filled, flooded,
excavated, or drained, but restored to pre-construction contours and elevations after
construction, are not included in the measurement of loss of waters of the United
States. Impacts resulting from activities that do not require Department of the Army
authorization, such as activities eligible for exemptions under section 404(f) of the Clean
Water Act, are not considered when calculating the loss of waters of the United States.

Navigable waters: Waters subject to section 10 of the Rivers and Harbors Act of 1899.
These waters are defined at 33 CFR part 329.

Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and
flow of tidal waters. Non-tidal wetlands contiguous to tidal waters are located landward
of the high tide line (i.e., spring high tide line).

Open water: For purposes of the NWPs, an open water is any area that in a year with
normal patterns of precipitation has water flowing or standing above ground to the
extent that an ordinary high water mark can be determined. Aquatic vegetation within
the area of flowing or standing water is either non-emergent, sparse, or absent.
Vegetated shallows are considered to be open waters. Examples of “open waters”
include rivers, streams, lakes, and ponds.

Ordinary High Water Mark: The term ordinary high water mark means that line on the
shore established by the fluctuations of water and indicated by physical characteristics
such as a clear, natural line impressed on the bank, shelving, changes in the character
of soil, destruction of terrestrial vegetation, the presence of litter and debris, or other
appropriate means that consider the characteristics of the surrounding areas.

Perennial stream: A perennial stream has surface water flowing continuously year-
round during a typical year.

Practicable: Available and capable of being done after taking into consideration cost,
existing technology, and logistics in light of overall project purposes.



Pre-construction notification: A request submitted by the project proponent to the Corps
for confirmation that a particular activity is authorized by nationwide permit. The request
may be a permit application, letter, or similar document that includes information about
the proposed work and its anticipated environmental effects. Pre-construction
notification may be required by the terms and conditions of a nationwide permit, or by
regional conditions. A pre-construction notification may be voluntarily submitted in cases
where pre-construction notification is not required and the project proponent wants
confirmation that the activity is authorized by nationwide permit.

Preservation: The removal of a threat to, or preventing the decline of, aquatic resources
by an action in or near those aquatic resources. This term includes activities commonly
associated with the protection and maintenance of aquatic resources through the
implementation of appropriate legal and physical mechanisms. Preservation does not
result in a gain of aquatic resource area or functions.

Re-establishment: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of returning natural/historic functions to a former
aquatic resource. Re-establishment results in rebuilding a former aquatic resource and
results in a gain in aquatic resource area and functions.

Rehabilitation: The manipulation of the physical, chemical, or biological characteristics
of a site with the goal of repairing natural/historic functions to a degraded aquatic
resource. Rehabilitation results in a gain in aquatic resource function, but does not
result in a gain in aquatic resource area.

Restoration: The manipulation of the physical, chemical, or biological characteristics of
a site with the goal of returning natural/historic functions to a former or degraded aquatic
resource. For the purpose of tracking net gains in aquatic resource area, restoration is
divided into two categories: re-establishment and rehabilitation.

Riffle and pool complex: Riffle and pool complexes are special aquatic sites under the
404(b)(1) Guidelines. Riffle and pool complexes sometimes characterize steep gradient
sections of streams. Such stream sections are recognizable by their hydraulic
characteristics. The rapid movement of water over a course substrate in riffles results in
a rough flow, a turbulent surface, and high dissolved oxygen levels in the water. Pools
are deeper areas associated with riffles. A slower stream velocity, a streaming flow, a
smooth surface, and a finer substrate characterize pools.

Riparian areas: Riparian areas are lands next to streams, lakes, and estuarine-marine
shorelines. Riparian areas are transitional between terrestrial and aquatic ecosystems,
through which surface and subsurface hydrology connects riverine, lacustrine,
estuarine, and marine waters with their adjacent wetlands, non-wetland waters, or
uplands. Riparian areas provide a variety of ecological functions and services and help
improve or maintain local water quality. (See general condition 23.)




Shellfish seeding: The placement of shellfish seed and/or suitable substrate to increase
shellfish production. Shellfish seed consists of immature individual shellfish or individual
shellfish attached to shells or shell fragments (i.e., spat on shell). Suitable substrate
may consist of shellfish shells, shell fragments, or other appropriate materials placed
into waters for shellfish habitat.

Single and complete linear project: A linear project is a project constructed for the
purpose of getting people, goods, or services from a point of origin to a terminal point,
which often involves multiple crossings of one or more waterbodies at separate and
distant locations. The term “single and complete project” is defined as that portion of the
total linear project proposed or accomplished by one owner/developer or partnership or
other association of owners/developers that includes all crossings of a single water of
the United States (i.e., a single waterbody) at a specific location. For linear projects
crossing a single or multiple waterbodies several times at separate and distant
locations, each crossing is considered a single and complete project for purposes of
NWP authorization. However, individual channels in a braided stream or river, or
individual arms of a large, irregularly shaped wetland or lake, etc., are not separate
waterbodies, and crossings of such features cannot be considered separately.

Single and complete non-linear project: For non-linear projects, the term “single and
complete project” is defined at 33 CFR 330.2(i) as the total project proposed or
accomplished by one owner/developer or partnership or other association of
owners/developers. A single and complete non-linear project must have independent
utility (see definition of “independent utility”). Single and complete non-linear projects
may not be “piecemealed” to avoid the limits in an NWP authorization.

Stormwater management: Stormwater management is the mechanism for controlling
stormwater runoff for the purposes of reducing downstream erosion, water quality
degradation, and flooding and mitigating the adverse effects of changes in land use on
the aquatic environment.

Stormwater management facilities: Stormwater management facilities are those
facilities, including but not limited to, stormwater retention and detention ponds and best
management practices, which retain water for a period of time to control runoff and/or
improve the quality (i.e., by reducing the concentration of nutrients, sediments,
hazardous substances and other pollutants) of stormwater runoff.

Stream bed: The substrate of the stream channel between the ordinary high water
marks. The substrate may be bedrock or inorganic particles that range in size from clay
to boulders. Wetlands contiguous to the stream bed, but outside of the ordinary high
water marks, are not considered part of the stream bed.

Stream channelization: The manipulation of a stream’s course, condition, capacity, or
location that causes more than minimal interruption of normal stream processes. A
channelized jurisdictional stream remains a water of the United States.



Structure: An object that is arranged in a definite pattern of organization. Examples of
structures include, without limitation, any pier, boat dock, boat ramp, wharf, dolphin,
weir, boom, breakwater, bulkhead, revetment, riprap, jetty, artificial island, artificial reef,
permanent mooring structure, power transmission line, permanently moored floating
vessel, piling, aid to navigation, or any other manmade obstacle or obstruction.

Tidal wetland: A tidal wetland is a jurisdictional wetland that is inundated by tidal waters.
Tidal waters rise and fall in a predictable and measurable rhythm or cycle due to the
gravitational pulls of the moon and sun. Tidal waters end where the rise and fall of the
water surface can no longer be practically measured in a predictable rhythm due to
masking by other waters, wind, or other effects. Tidal wetlands are located channelward
of the high tide line.

Tribal lands: Any lands title to which is either: 1) held in trust by the United States for
the benefit of any Indian tribe or individual; or 2) held by any Indian tribe or individual
subject to restrictions by the United States against alienation.

Tribal rights: Those rights legally accruing to a tribe or tribes by virtue of inherent
sovereign authority, unextinguished aboriginal title, treaty, statute, judicial decisions,
executive order or agreement, and that give rise to legally enforceable remedies.

Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(1)
Guidelines. They are areas that are permanently inundated and under normal
circumstances have rooted aquatic vegetation, such as seagrasses in marine and
estuarine systems and a variety of vascular rooted plants in freshwater systems.

Waterbody: For purposes of the NWPs, a waterbody is a “water of the United States.” If
a wetland is adjacent to a waterbody determined to be a water of the United States, that
waterbody and any adjacent wetlands are considered together as a single aquatic unit
(see 33 CFR 328.4(c)(2)).



DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, CHARLESTON DISTRICT
69A HAGOOD AVENUE
CHARLESTON, SOUTH CAROLINA 29403-5107

FINAL REGIONAL CONDITIONS FOR THE 2021 NATIONWIDE
PERMITS IN CHARLESTON DISTRICT (SAC)

Effective Date for Modified Regional Conditions for 16 NWPs: January 19, 2022
Effective Date for Regional Conditions for 41 NWPs: February 25, 2022
Expiration Date for Regional Conditions for All NWPs: March 14, 2026

This Regional Condition document supersedes all prior Reqgional Condition
documents for the Charleston District.

A. BACKGROUND/APPLICABILITY

1. The following regional conditions have been approved by the Division Engineer
for the South Atlantic Division (SAD) for use in the Charleston District (SAC) for
the following Nationwide Permits (NWPs):

a. The NWPs published in the January 13, 2021 Federal Register (86 FR 2744)
announcing the reissuance of twelve (12) existing NWPs (that is, NWPs 12,
21, 29, 39, 40, 42, 43, 44, 48, 50, 51, and 52) and issuance of four (4) new
NWPs (that is, NWPs 55, 56, 57, and 58), as well as the reissuance of NWP
general conditions and definitions with some modifications. These 16 NWPs
were effective on March 15, 2021 and will expire on March 14, 2026; and

b. The NWPs published in the December 27, 2021 Federal Register (86 FR
73522) announcing the reissuance of the remaining unmodified forty (40)
existing NWPs (that is, N\WPs 1, 2, 3,4,5,6, 7, 8,9, 10, 11, 13, 14, 15, 16,
17,18, 19, 20, 22, 23, 24, 25, 27, 28, 30, 31, 32, 33, 34, 35, 36, 37, 38, 41,
45, 46, 49, 53, and 54) and issuance of one (1) new NWP (that is, NWP 59).
At this time, NWPs 26 and 47 are reserved. These 41 NWPs will be effective
as of February 25, 2022 and will expire on March 14, 2026.

2. Status of Activities Under Prior NWPs and/or Regional Conditions.

i. 16 NWPs: The modified regional conditions that were issued on January 19,
2022 and are incorporated in this document supersede the previous regional
conditions that were approved for the 16 NWPs that went into effect on March
15, 2021, except for the following scenarios:

1. NWP verification letters for one or more of the 16 NWPs that were issued
prior to January 19, 2022; or
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2. NWP activities that do not require a pre-construction notification (PCN)’,
are covered by one or more of the 16 NWPs, and have either
commenced, are under contract to commence, or have been completed
prior to January 19, 2022.

i. 40 NWPs: For information about whether an activity can continue under the
2017 versions of the 40 existing NWPs (for example, the status of prior permit
verifications and pre-construction notifications) and, accordingly, the 2017
Regional Conditions, see the discussion in the Reissuance and Modification
of Nationwide Permits at 86 FR 73522 in Section |.D. on page 73525 or
contact the Charleston District Regulatory Office directly.

3. The following regional conditions will provide additional protection for the aquatic
environment that is necessary to ensure that the NWPs authorize only those
activities with no more than minimal adverse environmental effects.

4. As specified, under NWP General Condition 27, Regional and Case-By-Case
Conditions: The activity must comply with any regional conditions that may have
been added by the Division Engineer (see 33 CFR 330.4(e)) and with any case-
specific conditions added by the Corps or by the state, Indian Tribe, or U.S. EPA
in its Section 401 Water Quality Certification, or by the state in its Coastal Zone
Management Act consistency determination.

B. EXCLUDED WATERS AND/OR AREAS
Not applicable.
C. REGIONAL CONDITIONS APPLICABLE TO ALL NWPs

1. Use of nationwide permits does not preclude requirements to obtain all other
applicable Federal, State, county, and local government authorizations.

2. NWP activities are not authorized in areas known or suspected to have sediment
contamination, with the exception of the following: (1) activities authorized by
NWP 38; (2) activities authorized by NWP 53 when used in combination with
NWP 38; (3) sediment sampling for dredging projects authorized by NWP 6; and
(4) activities authorized by NWP 20.

3. For all proposed activities, both temporary and permanent, that would be located
within a FEMA designated floodway, the prospective permittee must submit a
PCN to the District Engineer in accordance with General Condition 32.

" The acronym “PCN” used throughout this document refers to Pre-Construction Notification, as defined in
NWP General Condition 32.
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4. For all NWPs, the prospective permittee must submit a PCN to the District
Engineer in accordance with General Conditions 31 and 32, for any activity that
would be located in or adjacent to an authorized USACE Civil Works project,
including Federal Navigation projects:

a. USACE Civil Works projects: Buck Creek in Horry County, Eagle Creek in
Dorchester County, Kingstree Branch in Williamsburg County, Sawmill
Branch in Berkeley and Dorchester Counties, Scotts Creek in Newberry
County, Socastee Creek in Horry County and Turkey Creek in Sumter
County, Wilson Branch in Chesterfield County, Edisto River in Orangeburg
and Dorchester Counties, North Edisto River in Aitken and Orangeburg
Counties, Folly Beach in Charleston County, Hunting Island Beach, waste
water treatment plant and water line in Beaufort County, Myrtle Beach in
Georgetown and Horry County, Pawleys Island Beach in Georgetown County,
Edisto Island Beach in Charleston County, Crab Bank in Charleston
County, Morris Island Lighthouse in Charleston County, Miller Corner
Disposal area Phragmites Control in Georgetown County, Cape Marsh
Management area (Santee Coastal Reserve) in Charleston County, Murphy
Island in Charleston County, Pocotaligo River and Swamp in Clarendon and
Sumter Counties, Pinopolis Dam in Berkeley County, Battery Pringle in
Charleston County, Castle Pinckney in Charleston County, Pompion Hill
Chapel along the Cooper River in Berkeley County, Drayton Hall in
Charleston County, Indian Bluff in Orangeburg County, Singleton Swash at
Shore Drive in Horry County, Turkey Creek Bridge at Pineview Drive in
Lancaster, Big Dutchman Creek Bridge at West Oak Drive in Rock Hill, SC,
Calabash Branch Bridge at Tom Joye Road in Clover, Blue Branch Bridge at
Fortanberry Road in Gaffney, Glenn Creek Bridge at Sulphur Springs Road in
Spartanburg County, Cow Castle Creek (Bowman) in Orangeburg County,
Cowpen Swamp at Simpson Creek in Horry County, Crabtree Swamp in
Horry County, Saluda River (North, South, and Middle Fork) in Greenville
County, Shot Pouch Creek in Sumter County, Simpson Creek in Horry
County, and Todd Swamp in Horry County.

b. Defined Federal Navigation projects: Ashley River (0.5 miles east of Hwy 7
bridge downstream to the Atlantic Intracoastal Waterway (AIWW)), Atlantic
Intracoastal Waterway ((AIWW) GA/SC line to SC/NC line), Brookgreen
Garden Canal, Calabash Creek, Charleston Harbor (including the Cooper
River, Town Creek, Shem Creek to Coleman Blvd and Mount Pleasant
Channel), Folly River, Georgetown Harbor (Winyah Bay, Sampit River and
Bypass Channel), Jeremy Creek, Little River Inlet, Murrells Inlet (Main Creek),
Port Royal Harbor, Shipyard River, Savannah River (Below Augusta) and
Town Creek McClellanville (i.e., Five Fathoms Creek, AIWW to Bulls Bay).

c. Undefined Federal Navigation projects: Adams Creek, Archers Creek
(From intersection with Beaufort River for 2 miles), Edisto River (River mile
0.00 to 175.0), Great Pee Dee River (Waccamaw River via Bull Creek then to
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Smith Mills, then to Cheraw), Lynches River/Clark Creek (Clark Creek to
Lynches River, River Mile 0.0 to 56.0), Mingo Creek (to Hemmingway Bridge),
Salkehatchie River (5 miles above Toby’s Bluff to Hickory Hill, River mile 20.4
to 62.3), Santee River (Closed to navigation at mile 87 (Santee Dam)),
Waccamaw River (river mile 0.0 to 90 (state line)), Wateree River (Mouth to
Camden), and Village Creek (Morgan River to Porpoise Fish Co., 2.2 miles).

5. For all proposed activities that would be located in or adjacent to an authorized

Federal Navigation project, as referenced in Regional Condition C.4.b, the
project drawings must include the following information: (1) State Plane
Coordinates (NAD 1983) for a minimum of two corners of each structure or fill
where it is closest to the Federal channel; (2) the distance from the watermost
edge of the proposed structure or fill to the nearest edge of the Federal channel;
and (3) Mean Low Water line and the Mean High Water line.

For all NWPs requiring a PCN and when the activity involves the discharge of
dredged or fill material into waters of the U.S. associated with mechanized land
clearing that results in the permanent conversion of forested or scrub-shrub
wetlands to herbaceous wetlands, the PCN should include the following
information: (1) a written description and/or drawings of the proposed conversion
activity and (2) acreage of the permanent conversion.

D. REGIONAL CONDITIONS APPLICABLE TO SPECIFIC NWPs

1.

For NWP 3, paragraph (a) activities, the prospective permittee must submit a
PCN to the District Engineer in accordance with General Condition #32 for the
repair, rehabilitation or replacement of existing utility lines, which include electric
lines and/or telecommunication lines, constructed over navigable waters of the
United States (i.e., Section 10 waters), and existing utility lines, electric lines,
telecommunication lines and/or pipelines routed in or under navigable waters of
the United States (i.e., Section 10 waters), even if no discharge of dredged or fill
material occurs.

For NWP 3, the prospective permittee must submit a PCN to the District
Engineer in accordance with General Condition 32, for maintenance activities
related to stormwater management that would occur in tidal waters, including
tidal wetlands.

For NWPs 3, 11, 12, 13, 14, 15, 20, 22, 33, 57, 58, and 59, temporary structures,
fills, and/or work, including the use of temporary mats, are authorized for the
minimum amount of time necessary to accomplish the work, which shall not
exceed a period of 180 days without additional Corps approval. However,
temporary sidecast material authorized by NWPs 12, 57, or 58 cannot ever
exceed a period of 180 days. The temporary structures, fills, and/or work,
including the use of temporary mats, shall be removed as soon as the work is
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10.

complete and the disturbed areas be restored to pre-construction contours and
conditions. The temporary mats include timber mats, metal, synthetic and/or
artificial mats, or other materials that may serve the purpose of mats.

For NWPs 3, 11, 12, 13, 14, 15, 20, 22, 33, 57, 58 and 59 that require PCNs and
when the activity involves temporary structures, fills, and/or work, including the
use of temporary mats, the PCN should include the following information: (1) a
written description and/or drawings of the proposed temporary activities that will
be used during project construction; (2) the timeframe that the proposed
temporary activities will be in place; and (3) specifications of how pre-
construction contours will be re-established and verified after construction.
Temporary mats include timber mats, metal, synthetic and/or artificial mats, or
other materials that may serve the purpose of mats.

For NWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, 52, 57
and 58 in accordance with General Condition 22(a) and for NWPs 3, 8, 10, 13,
15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38 and 54, in accordance with
General Condition 22(b), the ACE Basin National Estuarine Research Reserve
and the North Inlet Winyah Bay National Estuarine Research Reserve are
Designated Critical Resource Waters. Activities described in the NWPs listed
herein are subject to the limitations and/or PCN requirements listed in General
Condition 22 (a) and (b).

For NWPs 7 and 58 activities that involve intake structures, the associated intake
structure must be screened to prevent entrainment of juvenile and larval
organisms, and the inflow velocity of the associated intake structures cannot
exceed 0.5 feet/second.

For NWPs 12, 57 and 58 activities that involve horizontal directional drilling
beneath navigable waters of the United States (i.e., Section 10 waters), the PCN
should include a proposed remediation plan (i.e., frac-out plan).

For NWPs 12, 14, 29, 39, 46, 51, 52, 57 and 58 activities that involve crossings,
all culverts must be adequately sized to maintain flow. For these activities that
require submittal of a PCN, the PCN should include the minimum size of and
number of culvert/pipes that are proposed.

For NWPs 12, 14, 18, 43, 51, 57 and 58, the prospective permittee must submit a
PCN to the District Engineer in accordance with General Condition #32, for
activities that involve the loss of greater than 0.005 acre of stream bed.

For NWPs 12, 14, 18, 21, 29, 39, 40, 42, 43, 44, 50, 51, 52, 57, 58 and 59,
activities that involve the loss of greater than 0.005 acre of stream bed,
compensatory mitigation will be required and the PCN should include a
compensatory mitigation plan.
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11.For NWPs 12, 14, 18, 21, 27, 29, 39, 40, 42, 43, 44, 50, 51, 52, 57, 58, and 59,
the discharge cannot cause the loss of greater than 0.05 acre of stream bed.

12.For NWPs 29 and 39, the discharges of dredged or fill material for the
construction of stormwater management facilities in perennial streams are not
authorized.

13.For NWP 33, the prospective permittee must submit a PCN to the District
Engineer, in accordance with General Condition #32, for temporary construction,
access, and dewatering activities that impact greater than 0.1 acre of non-tidal
waters of the United States, including wetlands. In addition, the PCN should
include a restoration plan.

14.For existing NWP 48 activities that involve changing from bottom culture to
floating or suspended culture OR proposed NWP 48 activities that involve
floating or suspended culture, the prospective permittee must submit a PCN to
the District Engineer in accordance with General Condition #32.

15.For proposed NWP 48 activities involving floating or suspended culture and/or
proposed NWPs 55 and 56 activities that will occur adjacent to property that is
not owned by the prospective permittee, the PCN should include the following
information:

a. A map or depiction that shows the adjacent property(ies) and adjacent
property owners’ contact information. Note: This information may be obtained
online from the applicable county’s tax information pages.

b. A signed letter(s) of “no objection” to the proposed mariculture activity from
each of the adjacent property owner(s). Each letter shall include the name,
mailing address, property address, property Tax Map Parcel (TMS) number,
and signature of the property owner. Or, if the prospective permittee is unable
to obtain a letter(s) of "no objection", the Corps will notify the adjacent
property owner(s) of the proposed project by letter wherein the adjacent
property owner will be given 15 days to provide comments.

16. For NWP 53, the PCN should include a Tier | evaluation, in accordance with the
Inland Testing Manual, for the project area immediately upstream of the low-
head dam. If the Tier | evaluation indicates contaminated sediments are present,
a Tier Il evaluation may be required.

17.The prospective permittee is advised of the following for activities under any
NWP for which (1) the 401 Water Quality Certifications (WQC) were denied (see
F.1.a), and/or (2) activities under the NWP were found to be inconsistent with the
S.C. Coastal Zone Management Program and, therefore, concurrence with the
Coastal Zone Consistency determination was denied (see F.2.a), and/or (3) the

Page 6 of 9



2021-2022 NWP REGIONAL CONDITIONS FOR CHARLESTON DISTRICT (SAC)

proposed activity is located in one of the “Critical Areas” of the Coastal Zone (see
F.3):

a. For NWPs 12, 14, 16, 17, 21, 23, 29, 34, 39, 44, 46, 49, 50, 54, 57, 58 and 59
where WQC was denied, the prospective permittee should provide to the
Corps a copy of the Individual WQC or evidence demonstrating a waiver was
granted.

b. For NWPs 12, 14, 16, 17, 21, 23, 24, 29, 34, 35, 39, 42, 44, 46, 49, 50, 51,
55, 56, 57, 58 and 59 where concurrence with the Coastal Zone Consistency
was denied, the prospective permittee should provide to the Corps a copy of
the Individual CZC Concurrence or presumed concurrence for the proposed
activity.

c. Forall NWPs in any of the “Critical Areas” of the Coastal Zone, an Individual
Critical Area permit is required (see F.3). Therefore, the prospective permittee
should provide a copy of the Individual Critical Area permit to the Corps for
the proposed activity.

Note: For WQC conditions on activities under NWPs 43, 51, and 52, see F.1.b.
For Coastal Zone Consistency conditions on activities under NWPs 43 and 52,
see F.2.b.

18. For NWPs 12, 57 and 58, the prospective permittee must submit a PCN to the
District Engineer in accordance with General Condition 32 if the activity involves
the discharge of dredged or fill material into waters of the U.S. associated with
mechanized land clearing that results in the permanent conversion of forested or
scrub-shrub wetlands to herbaceous wetlands for a maintained right-of-way.

E. ACTIVITY SPECIFIC REGIONAL CONDITIONS
Not applicable.

F. SECTION 401 WATER QUALITY CERTIFICATION (WQC) AND/OR COASTAL
ZONE MANAGEMENT ACT (CZMA) CONSISTENCY DETERMINATION
SUMMARY AND APPLICABLE CONDITIONS
1. Water Quality Certification (WQC)

a. WQC Denied
The Water Quality Certifications (WQC) for the following NWPs are denied;
therefore, an Individual WQC, or evidence demonstrating a waiver was

granted, from the South Carolina Department of Health and Environmental
Control (SCDHEC) will be required for authorization under these NWPs:
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NWPs 12, 14, 16, 17, 21, 23, 29, 34, 39, 44, 46, 49, 50, 54, 57, 58 and 59.
b. WQC Granted With Conditions

The following WQC Conditions, as stated in the SCDHEC’s Notice of
Department Decision dated November 25, 2020, are also considered 2021
NWP Regional Conditions:

i. For NWP 43, “Activities authorized by this certification are limited to
maintenance of existing facilities, such as stormwater ponds, detention and
retention basins, water control structures, outfall structures, emergency
spillways, and existing ponds, that are proposed for use as water quantity or
volume control. This NWP cannot be used for existing ponds that are
proposed to be converted into water quality treatment facilities, such as
sediment basins, sediment traps, or other similar structures.”

ii. For NWP 51, “This NWP is not certified for activities that cause the loss of
more than 300 linear feet of stream bed.”

iii. For NWP 52, “This NWP is not certified for activities that cause the loss of
more than 300 linear feet of stream bed.”

c. WQC Granted Without Conditions

The WQCs for NWPs 3, 4, 5,6, 7, 13, 15, 18, 19, 20, 22, 25, 27, 30, 31, 32,
33, 36, 37, 38, 40, 41, 42, 45, 48 and 53 were granted without conditions.

d. No WQC Required
NWPs 1, 2, 8, 9, 10, 11, 24, 28, 35, 55 and 56 do not require WQCs.

2. Coastal Zone Consistency (CZC)
a. CZC Concurrence Denied
The following NWPs were found to be inconsistent with the S.C. Coastal Zone
Management Program; thus, the CZC concurrence is denied and an
Individual CZC concurrence, or presumed concurrence for the proposed

activity, will be required for these NWPs:

NWPs 12, 14, 16, 17, 21, 23, 24, 29, 34, 35, 39, 42, 44, 46, 49, 50, 51, 54,
55, 56, 57, 58 and 59.

b. CZC Concurrence Granted With Conditions
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2021-2022 NWP REGIONAL CONDITIONS FOR CHARLESTON DISTRICT (SAC)

The following CZC Conditions, as stated in the SCDHEC’s Notice of
Department Decision dated November 25, 2020, are also considered 2021
NWP Regional Conditions:

i. For NWP 43, “Activities authorized by this certification are limited to
maintenance of existing facilities, such as stormwater ponds, detention and
retention basins, water control structures, outfall structures, emergency
spillways, and existing ponds that are proposed for use as water quantity or
volume control. This NWP cannot be used for existing ponds that are
proposed to be converted into water quality treatment facilities such as
sediment basins, sediment traps, or other similar structures.”

ii. For NWP 52, “This NWP is not certified for activities that cause the loss of
more than 300 linear feet of stream bed.”

c. CZC Concurrence Granted Without Conditions

The CZCs forNWPs 1,2, 3,4,5,6,7, 8,9, 10, 11, 13, 15, 18, 19, 20, 22, 25,
27, 28, 30, 31, 32, 33, 36, 37, 38, 40, 41, 45, 48 and 53 were granted without
conditions.

d. No CZC required
Not applicable.
3. Coastal Zone Consistency (CZC) General Condition

The following CZC General Condition, as stated in the SCDHEC 401/CZC Letter
dated December 14, 2020, is considered a 2021 NWP Regional Condition:

For all NWPs, “Activities in the Critical Areas (as defined in 48-39-10, R
30.1(D) and R 30.10) require a direct permit from SCDHEC OCRM. SCDHEC
OCRM’s action on direct critical areas permits will serve as the consistency
determination for the critical area activity.”

G. DISTRICT POINT OF CONTACT

Tracy D. Sanders

USACE- Charleston District

69A Hagood Avenue

Charleston, South Carolina 29403
843-329-8044
Tracy.d.sanders@usace.army.mil
SAC.RD.Charleston@usace.army.mil
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Wahec

Healthy People. Healthy ¢

September 19, 2022

Mr. Patrick Hamilton

York County

6 South Congress Street

York, South Carolina 29745
Patrick.Hamilton@yorkcountygov.com

Re: 401 Certification for Authorization Pursuant to Nationwide Permit 14 (Linear
Transportation Projects)

Applicant Permit ID No.: SAC 2007-02400
Applicant: York

County: York

Project: SC 557 — Roadway Improvement
Dear Mr. Hamilton:

On September 15, 2020, the U.S. Army Corps of Engineers (Corps) issued a proposed
rule in the Federal Register (85 FR 57298) that announced the reissuance of all the
existing NWPs and the proposal to issue five new NWPs. In response to the September
15th proposed rule, the South Carolina Department of Health and Environmental
Control (Department) initiated actions to certify the proposed NWPs and on December
14, 2020, the Department issued a final certification in accordance with Section 401 of
the Federal Clean Water Act (CWA), as amended, and a certification of consistency
with the Coastal Zone Management Act (48-39-10 et.seq.).

On January 13, 2021, the Corps published a final rule in the Federal Register (86 FR
2744). In this notice, the Corps announced that it was reissuing only 12 of the existing
NWPs and four new NWPs.

On March 8, 2021, the Corps’ Charleston District issued their Final Regional
Conditions for the 16 NWPs. In that notice, the Charleston District denied the Section
401 Water Quality Certification (401 Certification) for NWP 12, 29, 39, 44, 57 and 58
as well as the Coastal Zone Consistency (CZC) for NWPs 12, 29, 39, 42, 44, 51, 57
and 58. Subsequently, on February 7, 2022 the Corps’ Charleston District denied the
WQCs for NWP 14, 23, and 46. As a result, the Department is proposing to revise the

S.C. Department of Health and Environmental Control

2600 Bull Street, Columbia, SC 29201 (803) 898-3432 www.scdhec.gov



Individual State Certification for the NWPs that were denied by the Corps Regional
conditions to include NWP 14, 23, and 46.

On September 16, 2022, a General State Certification to authorize activities in
accordance with S.C. Code Ann. §§ 48-1-10 et seq. and S.C. Code Ann. Regulation
61-101, and S.C. Code Ann. § 48-39-10 et seq. and the S.C. Coastal Zone Management
Program document was issued by the South Carolina Department of Health and
Environmental Control (DHEC or the Department) for the Nationwide Permits (NWPs)
12, 14, 23, 29, 39, 44, 46, 57, and 58.

The Department has reviewed the above-reference project in accordance with the
September 16, 2022 general certification and, provided the applicant adheres to the
certification conditions outlined in the attached document, the Department has
determined that there is a reasonable assurance that the work authorized will be
conducted in a manner consistent with the certification requirements of Section 401 of
the Clean Water Act.

If any questions arise please contact me at (803) 898-4179 or amedeemd@dhec.sc.gov.

Sincerely,
Morgan D. Amedee
Water Quality Certification and Wetlands Section

cc: USACE Greenville Field Office
Ms. Jennifer Harrod



Nationwide Permit Number 14: Linear Transportation Projects
Proposed Conditions for the 401 Water Quality Certification:
1. This NWP is not certified for activities located in or adjacent to (as determined by SCDHEC) waters defined

(as per Regulation 61-68) as Outstanding National Resource Waters (ONRW), Outstanding Resource Waters
(ORW), Trout Waters, or more SCDNR designated State Scenic Rivers.

2. This NWP is not certified for activities that cause the loss of more than 300 linear feet of stream bed.




Permit Number:

Name of Permittee:

Date of Issuance:

Upon completion of the activity authorized by this permit and any mitigation required by the
permit, sign this certification and return it to the following address:

U.S. Army Corps of Engineers
Regulatory Division
69A Hagood Avenue
Charleston, South Carolina 29403-5107
sac.rd.columbia@usace.army.mil

Please note that your permitted activity is subject to a compliance inspection by a U.S. Army
Corps of Engineers representative. If you fail to comply with this permit you are subject to
permit suspension, modification, or revocation.

I hereby certify that the work authorized by the above referenced permit has been
completed in accordance with the terms and conditions of the said permit, and
required mitigation was completed in accordance with the permit conditions.

Signature of Permittee
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March 15, 2021

Mr. Steve Drum, P.E.

NV5

448 Lakeshore Parkway, Suite 215
Rock Hill, South Carolina 29730

Re: REVISED Final Bridge Geotechnical Engineering Report
SC 557 Bridge over Crowders Creek
York County, South Carolina
Project ID 0041800RD01
F&ME File No. G4843.00

Mr. Drum:

Submitted herein is the revised final geotechnical report for the above referenced project. Revisions to
our previously submitted report, dated June 28, 2019, were generated from SCDOT review comments
(comment matrix dated March 4, 2020). Included is a general project description, a summary of the
performed field investigation(s), our analysis of the subsurface findings, and our conclusions and
recommendations for the proposed bridge foundation system and the bridge embankments. For
geotechnical information associated with the SC 557 roadway embankments and roadway structures,
please refer to F&ME’s Final Roadway Geotechnical Engineering Report.

Please notify us if there are any questions or if we may be of further assistance with the implementation
of our recommendations.

Sincerely,
F&ME CONSULTANTS
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1. INTRODUCTION

The project is located on route SC 557 over Crowders Creek in York County, South Carolina. A
site location plan is presented in Section 1 of the Appendix as Figure 1.

It is our understanding that the project will include the demolition/removal of the existing two-
lane bridge and the replacement with a new, five-lane bridge on a new roadway alignment. The
new roadway alignment is detailed at approximately 155 feet south of the existing alignment at
the bridge location. We understand that the maximum increase in vertical grade of the bridge
approach embankments and replacement bridge relative to the existing grade at the centerline
of the new alignment is approximately twenty-three (23) feet.

The proposed replacement bridge consists of four (4) spans (100’-1 9/16”, 100’-0”, 100’-0” and
50’-1 9/16”). The planned foundation elements for the replacement bridge are HP14x89 steel
piles at End Bents 1 and 5 (EB1 and EB5) and 42-inch columns founded on 48-inch diameter
drilled shafts and 42-inch rock sockets at Interior Bents 2, 3 and 4 (IB2, IB3 and IB4).

As specified in the 2019 SCDOT Geotechnical Design Manual (GDM) v2.0 at the time the original
report was generated, the bridge embankment is defined as:

“The longitudinal length of embankment where mitigation is required to meet the Global
Performance Objectives of the Bridge System as contained in the Seismic Specs or 3.25
times the height of the backwall, whichever is longer, in the event mitigation is not required,
this embankment shall encompass the front slope and shall extend 3.25 times the height of
the backwall”

F&ME has utilized the above bridge embankment definition for use in the final bridge
embankment analyses, provided herein. In accordance with the 2008 SCDOT Seismic Design
Specifications v2.0, the bridge Operational Classification is Il.

The preliminary and final subsurface investigations were performed by F&ME in general
accordance with the 2010 GDM v1.2. The contract does not contemplate compliance with the
GDM v2.0. F&ME has elected to use the analysis and design elements of the GDM v2.0 where it
can be effectively implemented under the general conditions of our contract and where it will
provide a benefit to the project. The final bridge foundation and bridge embankment analyses
and the development of the final design recommendations were performed in general accordance
with the GDM v2.0. The original final geotechnical report implemented analysis/design elements
of the GDM v2.0 that were available at the time that report was issued. F&ME did not update that
report or any subsequent revisions to geotechnical design bulletins that were issued following
submittal of the original final geotechnical report. Where the GDM does not offer design
guidance, the AASHTO LRFD Specifications for Highway Bridges, 6™ Ed., 2012 with the 2013 interim
revisions were utilized.
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2. SUBSURFACE INVESTIGATION

2.1. Preliminary Subsurface Investigation

On September 21, 2012, two (2) standard penetration test (SPT) borings (designated as B-1
and B-2) were performed for preliminary bridge design purposes. Borings B-1 and B-2 were
performed near the beginning and the end of the existing bridge end bents, respectively. The
soil test borings were advanced utilizing a CME 550X drill rig. Hollow stem auger drilling
technigues were used to maintain a stable borehole. Borings B-1 and B-2 were advanced to
practical refusal which occurred at depths of 50.5 feet and 35.0 feet, respectively, below the
present ground surface. Standard spilt-spoon samples (SPT tests) were obtained at regular
intervals throughout the depths of the borings to determine the relative densities and
consistencies of the subsurface soils and to collect subsurface soil samples. Sampling in the
top ten (10) feet below the surface was continuous, as specified in the GDM. During SPT
testing of the encountered soils, an automatic hammer system was used. The recorded
energy ratio for the hammer is 83%.

On September 17, 2012, dynamic cone penetrometer (DCP) tests were performed through
one (1) hand auger boring, designated as HA-1, within Crowders Creek. HA-1 was performed
primarily to obtain soil samples for laboratory testing to evaluate scour potential. DCP testing
was performed in accordance with Sowers and Hedges methodology for shallow in-situ soil
testing at regular intervals throughout the soil test borings. Subsurface soil samples were
obtained at visually discernable soil strata changes throughout the depths of the borings. HA-
1 was terminated at an approximate depth of four (4) feet following collapse of the borehole.

In addition, F&ME performed a Multi-channel Analysis of Surface Waves (MASW) test from
the existing ground surface at the western shoulder of the existing bridge approach
embankment, left of existing roadway centerline. The MASW test is a geophysical technique
that measures the velocity of energy waves as they travel through the earth’s surface. This
method is based on the physical characteristics of different materials refracting energy at
different velocities. The shear waves can be active (purposely generated by applying energy
at a known distance from a geophone) or passive (generated from ambient cultural noises
such as vehicular traffic, heavy equipment operations, or industrial activities). The collected
shear wave measurements allow the user to define site-specific conditions such as ground
spectral earthquake response. Shear wave velocities are dependent on the shear strengths
of the subsurface materials and allow one to calculate elastic properties, including Young’s
Modulus, Shear Modulus, Bulk Modulus, and Poisson’s ratio. MASW surveys, when combined
with other geotechnical methods, allow for a greater understanding of the subsurface matrix.
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2.2. Final Subsurface Investigation

F&ME performed a final subsurface investigation to supplement the preliminary subsurface
investigation. Between May 30 and June 8, 2018, ten (10) soil test borings (designated as B-
3 through B-10, RW-18 and RW-19) and three (3) auger probe borings (designated as AP-1
through AP-3) were performed along the planned roadway alignment at the new proposed
bridge location. Two (2) borings were performed at each interior bent and one (1) boring and
one (1) auger probe boring were performed at each end bent. Boring RW-18 and RW-19 were
performed approximately one-hundred fifty (150) feet from each end bent.

The soil test borings were advanced utilizing a CME 550X ATV-mounted drill rig. In most
borings, hollow stem auger drilling techniques were used to maintain a stable borehole.
Rotary wash drilling techniques were used to maintain a stable borehole in borings B-9, B-10
& RW-19. SPT tests were continuously obtained in the top ten (10) feet of each test boring.
Following the continuous sampling, SPT samples were obtained at regular, five (5) foot
intervals throughout the remaining depths of the borings. SPT samples were performed in
general accordance with ASTM D-1586 to determine the relative densities and consistencies
of the subsurface soils and to collect subsurface soil samples. During SPT testing of the
encountered soils, an automatic hammer system was used. The energy ratio for the CME
550X hammer is 81%.

The auger probe borings were advanced with the CME 550X drill rig. The purpose of auger
probe borings AP-1 and AP-2 was to obtain undisturbed Shelby tube samples and determine
top of rock elevations at each proposed bridge end bent. Auger probe boring AP-3 was
performed to collect undisturbed Shelby tube samples within the existing Crowders Creek
channel. Hollow-stem auger drilling techniques were used to maintain a stable borehole.
After undisturbed samples were collected in auger probe borings AP-1 and AP-2, augers were
used to drill to top of rock, and SPT samples were performed to verify top of rock elevations.

2.3. Field Investigation Summary

The survey coordinates of the borings performed during the preliminary and final subsurface
investigations were collected by F&ME personnel utilizing a Trimble R8 GPS rover on the SC
VRS system. The survey coordinates of the boring locations were placed on the provided CAD
drawing for the proposed roadway alignment. Subsequently, the station and offset of each
boring location relative to the proposed roadway alignment was determined.
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The locations of the borings performed during the preliminary and final subsurface
investigations are provided in the following table.

Soil Testing Location Table
Offset .

Test Number Test Hole Locale Station fro(r]::)CL E(lfi/l\a/ltsloL; Dzefi);[h
AP-1 Begin Bridge End Bent (EB1) 255+66 20—RT 575.6 37.4
AP-2 End Bridge End Bent (EB5) 259+26 17-LT 573.7 24.5
AP-3 Interior Bent (IB4) 258+76 19-LT 574.4 8.0

B-1 Existing Begin Bridge End Bent 257+46 189 —LT 583.5 50.5
B-2 Existing End Bridge End Bent 259+41 226 —-LT 583.8 35.0
B-3 Begin Bridge End Bent (EB1) 255+77 19-LT 580.4 48.5
B-4 Interior Bent (IB2) 256+76 19-LT 576.1 46.8
B-5 Interior Bent (IB2) 256+66 19 —RT 574.1 49.8
B-6 Interior Bent (IB3) 257+77 20—-LT 575.2 45.9
B-7 Interior Bent (IB3) 257+70 22 —-RT 575.0 48.3
B-8 Interior Bent (IB4) 258+76 19-LT 574.4 46.6
B-9 Interior Bent (IB4) 258+67 19—RT 574.0 40.9
B-10 End Bridge End Bent (EB5) 259+16 19—RT 573.2 26.1
HA-1 Existing Interior Bent 258+10 231—-LT 568.0 4.0
RW-18 Begin Bridge Approach Embankment | 254422 2—RT 579.8 48.6
RW-19 End Bridge Approach Embankment 260+60 3-LT 572.7 21.1

All of the collected soil samples performed for the preliminary and final subsurface
investigations were examined and logged in the field by F&ME personnel, sealed in plastic
bags, and transported to our laboratory for further examination and analyses. The soils were
visually classified in the field based upon the Unified Soil Classification System.

We have provided a boring location plan in Section 2 of the Appendix displaying the locations
of the borings performed during the preliminary and final subsurface investigations.
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3. LABORATORY TESTING PROGRAM

F&ME performed laboratory testing on the material recovered from the preliminary and final
geotechnical investigations. F&ME’s laboratory test program was performed to determine
representative physical and engineering soil properties. The laboratory program included
moisture content, Atterberg limits, grain size distribution, hydrometer analysis, consolidated-
undrained triaxial shear, consolidation, and unconfined compressive strength of rock. These tests
were used to determine the strength and behavioral characteristics of the soils and rock as well as
to verify the field classifications by the AASHTO classification system and the Unified Soil
Classification System (USCS).

The type and number of laboratory tests performed by F&RME are summarized in the following
tables. These soil tests were conducted at F&ME’s AASHTO accredited laboratory in accordance
with applicable ASTM/AASHTO standards.

Preliminary Laboratory Test Program Summary
) Number of
Type of Test Testing Standard Taste
Moisture Content AASHTO T265 (ASTM D2216) 4
. ASTM D6913 &
Grain Size w/ Wash #200 AASHTO T11 (ASTM D1140) 6
Atterberg Limits AASHTO T89/90 (ASTM D4318) 4
Specific Gravity of Soils AASHTO T100 (ASTM D854) 2
Final Laboratory Test Program Summary
) Number of
Type of Test Testing Standard Tests
Moisture Content AASHTO T265 (ASTM D2216) 61
e ASTM D6913 &
Grain Size w/ Wash #200 AASHTO T11 (ASTM D1140) 64
Hydrometer AASHTO T88 (ASTM D422) 6
Atterberg Limits AASHTO T89/90 (ASTM D4318) 64
Consolidation AASHTO T216 (ASTM D2435) 1
CU Triaxial Shear AASHTO T297 (ASTM D4767) 3
Unconfined Compressive ASTM D7012 14
Strength of Rock
AASHTO T289 (ASTM G51)
. . AASHTO T291
Electro-Chemical Series AASHTO T 290 (ASTM C1580) 2
AASHTO T288

Data sheets presenting the results of the laboratory test program are provided in Section 7 of
the Appendix.
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4. GENERALSITE GEOLOGY

In general, this site is in the Piedmont geologic area of South Carolina. The Piedmont Unit is
bounded on the west by the Blue Ridge Unit and on the east by the Coastal Plain Unit. The
boundary between the Blue Ridge Unit and the Piedmont Unit is typically assumed to be the
Brevard Fault zone. The common boundary between the Piedmont Unit and the Coastal Plain Unit
is the “Fall Line”. Itis believed that the Piedmont is the remains of an ancient mountain chain that
has been eroded with existing elevation ranging from 300 feet to 1,400 feet. The Piedmont is
characterized by gently rolling topography, deeply weathered bedrock, and relatively few rock
outcrops. It contains monadnocks that are isolated outcrops of bedrock (usually quartzite or
granite) that are the result of the erosion of the mountains. The vertical stratigraphic sequence
consists of 5 to 70 feet of weathered residual soils at the surface underlain by metamorphic and
igneous basement rocks (granite, schist, and gneiss). The weathered soils (saprolites) are
physically and chemically weathered rocks that can be soft/loose to very hard and dense, or friable
and typically retain the structure of the parent rock. The geology of the Piedmont is complex with
numerous rock types that were formed during the Paleozoic era (250 to 570 MYA).

The typical residual soil profile consists of clayey soils near the surface, where soil weathering is
more advanced, underlain by sandy silts and silty sands. The boundary between soil and rock is
not sharply defined. This transitional zone termed “partially weathered rock” (PWR) is normally
found overlying the parent bedrock. PWR is defined, for normal engineering purposes, as residual
material with standard penetration test resistances in excess of 100 blows per foot. The PWR is
considered in geotechnical engineering as an Intermediate Geo-Material (IGM). Weathering is
facilitated by fractures, joints and by the presence of less resistant rock types. Consequently, the
profile of the partially weathered rock and hard rock is quite irregular and erratic, even over short
horizontal distances. Also, it is not unusual to find lenses and boulders of hard rock and zones of
partially weathered rock within the soil mantle, well above the general bedrock level.

5. SUBSURFACE CONDITIONS

The below soil descriptions, strata depths, and consistencies are generalized and were interpreted
by F&ME based on the subsurface conditions as encountered in the test borings. We have
included the soil test boring logs in Section 4 of the Appendix for detailed descriptions of the
encountered soil conditions. As with any geologic formation, the depth and thickness of the soil
strata will vary across the site. Although the test borings designate strata changes at specific
depths in the description of the soil stratigraphy on the soil test boring logs, transitions between
soil strata are generally gradual. Therefore, the outlined subsurface profile shown on the soil test
boring logs should only be considered general on-site soil conditions and should not be utilized as
an absolute indicator.
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51

Soil Stratigraphy

The following table summarizes the soil stratification along the proposed new roadway

alignment.
Soil Stratification Table
El i f PT N-
Geologic evation o Depth to Top USCS Soil >
Formation Top of Layer of Layer (ft) Tvpe Values Comments
(ft-MSL) Y vp (bpf)
Holocene +580 0 SC-SM/SM WOH to 19 Colluvium/Alluvium
Piedmont +576 4 ML 31028 Residuum
Residuum
Bedrock
Bedrock +554 26 N/A N/A (Metagabbro/
Metadiorite)
5.2  Rock Conditions

Following auger refusal conditions encountered in the bridge soil test borings, rock coring
operations were conducted. Rock coring was performed to a minimum depth of twenty (20)
feet at each interior bent boring location and ten (10) feet at End Bent 5. Diamond NQ rock
coring techniques were utilized to recover the rock core samples in accordance with ASTM D-
2113.

The encountered rock mass was classified as a combination of Metagabbro & Metadiorite.
Based on the visual classification of the recovered core samples, the rocks are classified as
strong to extremely strong and highly weathered to fresh. The in-situ rock has numerous,
moderately narrow to tight joints. Joints are dipping at low to high angles (10 to 80 degrees).
The core recovery (REC) ranged from 20 to 100 percent, and the rock quality designation (RQD)
for the lengths recovered ranged from 0 to 100 percent. Unconfined compressive strengths
of the intact rock samples ranged from 8,200 to 39,210 psi. The summary of the rock core
compressive strength testing is provided in the following table.

Summary of Rock Core Compressive Strength Testing
Unit Compressiv
Boring Core Depth Rock Weight REC RQD e
No. No. (ft) Type (%) (%) Strength
(pcf) (psi
psi)
B4 NQ-1 24.5-26.8 Metagabbro 178.04 86 75 10,510
NQ-2 26.8—31.8 | Metagabbro/Metadiorite | 173.56 100 100 9,560
B.S NQ-2 31.1-36.1 Metadiorite 186.98 99 98 26,420
NQ-3 36.1-41.1 Metadiorite 178.32 97 87 20,110
B.6 NQ-1 26.4—30.9 | Metagabbro/Metadiorite | 175.18 32 29 29,140
NQ-2 30.9-35.9 | Metagabbro/Metadiorite | 168.77 98 90 39,210
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B.7 NQ-2 30.3-35.3 Metadiorite 182.10 100 100 8,200
NQ-3 35.3-40.3 Metadiorite 182.10 95 80 17,190
NQ-1 26.6-31.6 Metadiorite 167.03 76 41 13,680
B-8 NQ-2 31.6-36.6 Metadiorite 167.50 88 74 19,620
NQ-4 41.6 -46.6 | Metagabbro/Metadiorite | 180.23 90 53 16,810
B9 NQ-1 20.9-25.9 Metadiorite 167.71 86 40 19,840
NQ-2 25.9-30.9 Metadiorite 167.69 85 70 26,980
B-10 NQ-1 19.3-21.1 Metagabbro 183.45 98 98 26,670
5.3  Groundwater Conditions

Within the performed soil test borings, the depth to groundwater was measured immediately
following completion of the borings, 24-hours following completion of the borings, or both.

The measured groundwater table elevation ranges from approximately 565 ft-MSL to 573 ft-

MSL based on the water table measurements.

The surficial soils within the extents of the

bridge approach embankments are either clayey or clay-like and are expected to be moisture
inhibitors. During and following periods of heavy rainfall, perched groundwater conditions
may be observed on or in these clayey soils. Perched groundwater is a temporary condition
and is not indicative of the normal, static groundwater table elevation. For the geotechnical
bridge foundation and bridge embankment design, we have selected a design water table
elevation of 567 ft-MSL.

6. BRIDGE FOUNDATION LOADINGS

The maximum factored loads per foundation element for the Service and Strength Limit States
are summarized in the following table. The point of application for the loads is at the top of pile

at the end bents or top of column at the interior bents.

Maximum Factored Loads

Analysis For: v e P! M M:
' (kip) | (kip) | (kip) | (k-ft) | (k-ft)
Axial Resistance &
Structural Strength 200 -- -- -- --
L Capacity
W | Lateral Stability | Strength 200 2 12 -- --
. Lateral Service 150 1.6 8 -- --
Displacements

SC 557 Bridge over Crowders Creek — Final Bridge Geotechnical Engineering Report

SCDOT Project ID 0041800RD01; F&ME Project No. G4843.00




Axial Resistance &

- Structural Strength | 1155 -- -- -- --

@ Capacity

(]

o Lateral Stability | Strength | 1155 | 15.6 | -20.7 114 -384
 Lateral Service | 810 | 168 | -10.7 | 117 | -218
Displacements
Axial Resistance &

Structural Strength | 925 -- -- -- --

. Capacity

— | Lateral Stability | Strength | 925 16.1 | -23.2 102 -180
 Lateral Service | 640 | 157 | -12.5| 96 | -60
Displacements
Axial Resistance &

Structural Strength | 135.0 -- -- -- --

o Capacity

W | Lateral Stability | Strength | 135.0 1.3 | -11.7 -- --
 Lateral Service | 950 | 07 | -78 | - -
Displacements

1z-axis oriented in longitudinal direction (parallel to roadway centerline)
2x-axis oriented in transverse direction (perpendicular to roadway centerline)

The bridge foundation loadings provided to F&ME by NV5 are provided in Section 9 of the
Appendix.

7. CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations presented in this report are based upon the general soil
conditions as encountered in the preliminary and final subsurface investigations, our analyses of
the site and subsurface conditions, and our experience on similar projects. The recommendations
do not reflect variations in subsurface conditions or the presence of undiscovered obstructions
that could exist outside the soil testing locations or in unexplored areas of the site. If subsurface
conditions are discovered during construction activities that deviate from the soils indicated on
the soil test boring logs, F&ME should be contacted to evaluate the impact of the identified
conditions on the proposed bridge foundation systems and the proposed bridge embankments.

7.1.  Site Preparation

Based on the subsurface conditions as encountered in the field investigation, the soil subgrade
below the planned bridge embankments will likely be unstable if wet. The SCDOT understands
this risk and has elected to eliminate mucking and/or bridge lift quantities from the road plans.
F&ME’s geotechnical design does not require that mucking operations be performed. SCDOT’s
RCE is responsible for determining the need and quantifying any mucking and/or bridge lifts
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during construction. If mucking and/or bridge lifts are needed, we have provided a
Geotechnical General Notes sheet in Section 18 of the Appendix that provides additional
information relative to these operations.

Temporary and permanent site drainage should be established as soon as possible to promote
drainage away from the proposed embankment subgrade locations. Establishing good site
drainage prior to construction and maintaining it thereafter can minimize the effects of surface
run-off and shallow and/or fluctuating groundwater and can minimize the risk associated with
mucking costs. Permanent site drainage should be established to prevent soils at and below
the roadway subgrade and the foundation elements from becoming saturated and to minimize
fluctuations in moisture contents. The shear strength of soils typically decreases with
increasing moisture content and saturation. Therefore, site drainage is the single most critical
factor impacting construction and the long-term performance of the roadway.

Site preparation should be performed in accordance with Section 201 of the 2007 SCDOT
Standard Specifications for Highway Construction, supplemental specifications, and/or special
provisions. Where existing ground surface approximates final grade or where final roadway
embankment fill heights will not exceed five (5) feet above existing grade, the ground surface
below the embankment footprint should be stripped of any organic materials and topsoil to
depths as required, and grubbing of tree root systems will be required. Stump holes and other
holes resulting from obstruction removal shall be backfilled with suitable material and properly
compacted. In planned roadway embankment areas where fill heights will exceed five (5) feet,
stumps may be left in place as long as stumps do not extend more than eight (8) inches above
ground line.

7.2.  Bridge Embankment Static Settlements

Bridge embankment construction at both bridge ends will require fill placement. The
maximum new fill height is estimated to be approximately twenty-three (23) feet relative to
the existing ground surface.

The majority of the settlement at the site will occur in the soft/loose alluvial soils. The alluvial
soils are comprised of very soft to firm silts and clays and very loose to loose silty sands below
the groundwater table. Deformations are predicted to occur in both coarse-grained and fine-
grained soils. To analyze the magnitude and time rate of consolidation of the fine-grained
soils, consolidation parameters from the performed laboratory consolidation testing from
boring AP-3 were utilized. The Settle3D software, developed by Rocscience, was utilized to
estimate the beginning of the bridge and end of the bridge embankment settlement. For each
settlement analyses, both single drainage and double drainage conditions were modelled to
investigate the rate of settlement sensitivity at the site.
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Based on the results from the Settle3D analyses, some consolidation settlements are
estimated to occur following final paving operations, but we anticipate that the remaining
settlement will conform to the allowable settlement limits established in the GDM.

The following table summarizes the results of the settlement analyses performed for the
beginning of the bridge and end of the bridge approach embankments.

Settlement Analyses Summary
. Boring Used Consolidation Double Total Time to
Location for . Settlement Meet EV-01B
. Parameters Drained? )
Stratigraphy (in) (days)
. . Y 3.93 0
EBegb'n i”dge RW-18 AP-3
mbankment N 393 0
Y 5.45 0
Begin Bridge B-3 AP-3
N 5.45 0
Y 6.35 0
End Bridge B-10 AP-3
N 6.35 0
. Y 9.01 0
EEnbd B|r<|dget RW-19 AP-3
mbankmen N 901 0

The results from the settlement analyses compared to the GDM v2.0 performance limits are
provided in the following tables.

Embankment (Pavement) Performance Limits

Deformatio . . .
Service Limit State Predicted | Performance
n o . o
D No Performance Limit Description Value Limit

Maximum Settlement from Elastic
Compression + Primary Consolidation +
Secondary Compression along the profile grade
that occurs during the duration of the

EV-01A construction of the embankment commences 6.42" No Limit
at the start of construction and terminates just
prior to paving operations. This deformation is
used to adjust borrow requirements, if
necessary
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Maximum Settlement from Primary
Consolidation + Secondary Compression along
the profile grade over the design life of the
embankment. The design life begins after the
pavement has been placed (i.e., the settlement
that occurs after EV-01A).

Maximum Differential Settlement from Primary
Consolidation + Secondary Compression
occurring longitudinally along the profile grade

EV-01B 2.59” 3.00”

EV-03 after the roadway has been paved. Differential 0.44” 1.00
o : P _ (1/600)
ratio is shown in parenthesis for informational
purposes. (Inches per 50 Feet of Embankment
Longitudinally)
Bridge/Embankment Transition Settlement Performance Limits
Deformatio Service Limit State Predicted | Performance
n o - -
Performance Limit Description Value Limit
ID No.
Maximum Differential Settlement (&v) between
the bridge End Bent and the end of the
1_
EV-05SA Approach Slab after the roadway has been 0.37" 2 0.05 X Lgjap™ =

paved at the end of the pavement design life 1.00”
(20 yrs). The Approach Slab length (Lsiap) is
measured in feet.

Maximum Differential Settlement (&v) between
the bridge End Bent and a point 1 foot from
EV-05B either the “begin” or “end” of bridge after the 0.37”? 0.5”
roadway has been paved at the end of the
pavement design life (20 yrs).

Lperformance Limit based on a twenty (20) foot approach slab length

The Settle3D input properties and analyses results are provided in Section 10 of the
Appendix.

7.3.  Acceleration Design Response Spectrum

F&ME performed a seismic evaluation for this bridge site. The seismic evaluation was based
on a Multi-channel spectral Analysis of Surface Waves (MASW) test performed by F&ME during
the preliminary investigation. The MASW test was performed from the existing ground surface
at the western shoulder of the existing bridge approach embankment, left of the existing
roadway centerline. The results from the MASW testing were utilized to generate the
subsurface shear wave velocity profile.
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Based on the MASW test results, the average shear wave velocity is greater than 1,350 ft/s.
The SCDOT provided the project ADRS curves. The following table provides the applicable
spectral accelerations from the developed ADRS curves.

Acceleration Design Response Spectra
Design PGA Soc Sor
Event
FEE 0.04 0.08 0.04
SEE 0.11 0.17 0.10

The referenced ADRS curves are provided in Section 8 of the Appendix.
7.4.  Geotechnical Seismic Hazard Potential

Geotechnical seismic hazards consist of a loss in a soil’s shear strength through cyclic ground
motions induced by earthquakes. In sand-like soils, this phenomenon is typically referred to
as soil liquefaction. Cyclic-softening is the typical terminology for fine grained soils.

Liguefaction is the loss of a soil’s shear strength due to a rapid increase in pore water pressure
resulting from soil particle contraction induced by seismic vibrations. Soils most susceptible
to liquefaction generally consist of saturated, loose, “clean” (i.e. Plasticity Indexes less than 7),
fine (10% particle size ranging from 0.07 to 0.25 mm) sands.

F&ME has performed soil shear loss (SSL) calculations in accordance with Chapter 13 of the
GDM. Where the calculations indicate that SSL is triggered, the Idriss & Boulanger (2008)
methodology for calculating the soil’s residual shear strength was utilized. Based on the
calculations, SSL is triggered for the SEE seismic event within the low density, alluvial material
in boring B-8 at IB-4 within the Crowders Creek channel. For the other loose/soft alluvial soils
that were not considered liquefiable, the fines contents are approximately 50% or greater, and
the N160,cs values are increased such that the soils do not classify as “liquefiable” for the given
seismic motion.

The residual soil strength parameters determined from the SSL calculations were utilized in

the embankment global slope stability analyses for the SEE seismic event. The performed SSL
calculations are provided in Section 11 of the Appendix.
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7.5.  Seismic Induced Deformation

Where the calculations indicate that SSL is triggered, a subsequent deformation analysis was
performed to calculate the vertical settlement from the sand-like soil’s redistribution effects.
Re-distribution effects of the fine-grained soil particles that are predicted to undergo SSL are
negligible. Lateral displacements were also calculated from lateral spreading due to the
liquefied soils. The liquefaction induced settlement was calculated in accordance with the
Idriss & Boulanger (2008) methodology.

The calculated liquefaction-induced vertical settlements are approximately two (2) inches for
the SEE event. These liquefaction induced settlements are only expected to occur in the
alluvial soils located in the creek channel. No liquefiable, sand-like soils were indicated at the
end bent locations. The seismic settlement will induce downdrag loadings on the interior bent
drilled shafts. Since the IB drilled shafts will be socketed in rock, the additional down drag
loadings will not govern the foundation axial resistance.

Since the only area where liguefaction is excepted is within the existing creek channel, no
seismic induced embankment deformations are predicted at the bridge approach
embankments. As such, ground improvements are not necessary to meet the seismic induced
vertical settlement performance criteria. The results from the seismic vertical deformation
analyses at the bridge approach embankments are summarized in the following tables.

Bridge/Embankment Transition Settlement Performance Limits at EE | Limit State
Deformation EE | Limit State . ! Performance
ID No. Performance Limit Description Design EQ | Predicted Limit
Maximum Vertical Differential Settlement . 0.4 X Lgap ' =
Between End Bent and the End of Approach FEE 0 8.0!
EV-05A Slab (Inches). The Approach Slab Length (Lsjab)
is measured in feet. SEE 0” No Limit
Maximum Differential Settlement (6v) .
between the bridge End Bent and a point 1 FEE 0 8.0
EV-058 foot from either the “begin” or “end” of
bridge. SEE 0” No Limit

LPerformance Limit based on a twenty (20) foot approach slab length

The detailed seismic settlement calculations are provided in Section 11 of the Appendix.
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7.6.  Bridge Embankment Slope Stability

F&ME has performed static and seismic global slope stability analyses for the bridge
embankment side slopes and end slopes. F&ME utilized the computer software program Slide
v. 7.009 developed by Rocscience for the global slope stability analyses. Three (3) slope
stability methodologies were utilized: the Bishop Method, the Spencer Method, and the
General Limit Equilibrium Method.

The subsurface soil stratigraphy, ground water conditions, and soil strength parameters
utilized in these analyses were based on generalized conditions as indicated by the test borings
performed at each respective bridge embankment location. Roadway cross-sections provided
to F&ME indicate that 2H:1V side slopes are proposed for the left and right side slopes at the
bridge embankments. The proposed bridge profile indicate 2H:1V end slopes armored with
rip-rap are proposed at both bridge ends.

The seismic ground motion parameters were calculated based on the provided design
response spectrums’ peak ground acceleration (PGA). Specifically, the Response Spectrum
lists a FEE PGA of 0.04g and a SEE PGA of 0.11g. The horizontal ground acceleration value (Ky)
used in our seismic slope stability analyses was taken as the full PGA value of the respective
seismic design event. As previously mentioned, the calculated residual soil strength
parameters from the SSL analyses were included with the seismic slope stability analyses,
where applicable. A uniform distributed live loading of 250 pounds per square foot (psf) and
125 pounds per square foot (psf) were applied within planned approach slab/roadway
pavement areas for the static design and seismic design, respectively.

Based on the static slope stability analyses at the beginning and end of bridge embankments,
soil reinforcement is required to meet the GDM design criteria. The proposed soil
reinforcement is uni-axial geo-grid.

Global Embankment Slope Stability Results Summary
Resistance Factor, ¢ _
. . ) Design
Location Design Event Bishop Spencer GLE Criterial
Method Method Method
Begin Bridee A h Static 0.72 0.75 0.75 0.75
eg'feﬁ”s%ee Sfoprsac ’ FEE 0.79 0.82 083 1.0
P SEE 0.94 0.98 0.99 1.0
Begin Bridee A h Static 0.73! 0.75! 0.75% 0.75
egani hrt' Sgije sgrzac ’ FEE 0.80 0.83 083 1.0
& P SEE 0.972 0.992 0.992 1.0
Begin Brid Static 0.64! 0.641 0.641 0.75
gin Sricge, FEE 0.70 071 0.71 1.0
Left Side Slope
SEE 0.83 0.83 0.83 1.0
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Sesin Bridee Static 0.65 0.65 0.65! 0.75
. hgt e Slgo'e FEE 0.72 0.72 0.72 10
g P SEE 083 083 0.84 10
Static 0.67 0.67 0.67 0.75
Begin Bridge Scour 0.66 0.67 0.67 0.75
End Slope FEE 0.70 0.71 0.71 1.0
SEE 0.84 0.84 0.84 10
Static 0.60 0.59 0.59 0.75
End Bridge Scour 0.77 0.77 0.77 0.75
End Slope FEE 0.66 0.65 0.65 1.0
SEE 1.0812 1.052 1.0412 10
e Bridee Static 0.72° 0.72° 0.721 0.75
et Sittn S%o, . FEE 0.80 0.80 0.80 10
P SEE 0.96 0.95 0.95 1.0
e Bridoe Static 0.75! 0.75! 0.75! 0.75
_Ena Bridge, FEE 0.69 0.70 0.70 10
Right Side Slope
SEE 1.00 0.99 0.98 10
4 Bridee Aooronch Static 061 061 0.611 0.75
'dge Approach, FEE 0.74 0.74 0.74 1.0
Left Side Slope
SEE 0.90 0.89 0.89 10
o Bridee A ) Static 0.62° 0.63! 0.63! 0.75
na bridge Approach, FEE 0.77 0.77 0.77 1.0
Right Side Slope
SEE 0.90 0.90 0.90 10

1 Soil reinforcement is required

2 Newmark Seismic Displacement Analysis performed in accordance with Chapter 13 of GDM

The Slide output graphs depicting the slope geometry, soil strength parameters, soil profiles
and the computer generated critical failure circles of each of the above listed slope stability

analyses are presented in Section 12a of the Appendix.

The soil reinforcement requirements details are provided in Section 18 of the Appendix. In
general, soil reinforcement is planned at the beginning of bridge side slopes, the end of bridge
front slope, and the end of bridge side slopes.

Where geotechnical resistance factors for seismic slope stability did not comply with the
design criteria established in the GDM, a Newmark Seismic Displacement Analysis was
performed in accordance with Chapter 13 of the GDM. The following table presents the worst-

case results from the Newmark seismic displacement analysis.
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The above summarized Newmark seismic displacement calculations are presented in Section
12b of the Appendix.

7.7. Pile Corrosion and Deterioration Potential

Per AASHTO LRFD Bridge Design Specifications, 6th Ed., 2012, the following soil or site
conditions are considered indicative of a potential for steel and/or concrete corrosion or
deterioration.

Resistivity less than 2,000 ohm-cm;

pH less than 5.5;

pH between 5.5 and 8.5 in soils with high organic content;

Sulfate concentrations greater than 1,000 ppm;

Landfills and cinder fills;

Soils subject to mine or industrial discharge; and,

Areas with a mixture of high resistivity soils and low resistivity high alkaline soils.

N AW e

Based on the results from the corrosion series testing, steel corrosion is anticipated. Test
results indicate pH levels less than 5.5 in Borings B-3 and B-10 and resistivity less than 2,000
ohm-cm in Boring B-3. F&ME recommends mitigating corrosion potential by increasing the
steel cross-section from HP 14x73 piles to HP 14x89 piles to allow for sacrificial steel. The
laboratory electro-chemical test data sheets have been included in Section 7 of the Appendix.
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7.8.  End Bent Pile Foundation Axial Analyses

Driven pile foundations are planned at EB1 and EB5 using steel HP 14x89 piles with reinforced
pile tips. The Strength Limit State axial loading condition will govern the geotechnical end bent
pile design.

Resistance factors for driven end bent piles were determined in accordance with the GDM.
The end bent piles will be driven to a practical refusal condition on PWR or hard rock. Pile
driving practical refusal is considered as 20 blows per inch or equivalent fractions thereof.
Each end bent line will be supported by two (2) rows of piles. In total, seventeen (17) piles are
planned at each end bent, and the end bents are, therefore, classified as redundant foundation
systems. As such, the geotechnical resistance factor for axial compressive resistance of driven
end bent piles for a redundant foundation system driven to rock is 0.50.

The following table outlines the end bent axial pile bearing requirements for each applicable
limit state. In the Bridge Plan Notes section we have only provided the required ultimate
driving resistance for the Strength Limit State since it is controlling end bent pile design.

End Bent Pile Axial Loads
EB1 EBS
Factored Design Load (Tons) 75.0 47.5
o Geotechnical Resistance Factor 0.50 0.50
v E Nominal Resistance (Tons) 150.0 95.0
; 2 Estimated Scour Loss (Tons) N/A N/A
A g Downdrag Loss (Tons) N/A N/A
Required Driving Resistance (Tons) 150.0 95.0
Anticipated Pile Tip EL (ft-MSL) 550.0 552.0
Factored Design Load (Tons) 100 67.5
o Geotechnical Resistance Factor 0.50 0.50
§D 5 Nominal Resistance (Tons) 200.0 135.0
S ﬁ Estimated Scour Loss (Tons) N/A N/A
% g Unfactored Downdrag (Tons) N/A N/A
Required Driving Resistance (Tons) 200.0 135.0
Anticipated Pile Tip EL (ft-MSL) 550.0 552.0
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7.9. Interior Bent Drilled Shaft Foundation Axial Analyses

Drilled shaft foundations are planned at IB2, IB3 & IB4. The drilled shaft section consists of a
42 inch diameter column supported by an 48 inch diameter drilled shaft and a 42 inch diameter
rock socket. Due to the measured strength of the rock, the axial resistance of the rock mass is
greater than the factored structural loadings at short embedments into the bedrock. As such,
the Strength Limit State lateral loading condition will govern the drilled shaft geotechnical
design.

Resistance factors for drilled shaft supported interior bents were determined in accordance
with the GDM. We anticipate that the rock socketed shafts will obtain the geotechnical
ultimate axial resistance based only on tip resistance in rock. Each interior bent will be
supported by five (5) drilled shafts each supporting a single column and, as such, are
considered a non-redundant foundation system. For drilled shaft design utilizing nominal tip
resistance in rock and a non-redundant foundation system, the specified resistance factor is
0.50.

For calculation of the drilled shaft nominal axial resistance in rock, we have utilized the AASHTO
LRFD Bridge Design Specifications, 8™ Edition (Section 10.8 — Drilled Shafts). The Hoek-Brown
strength parameters determined from the Geologic Strength Indices (GSI) were utilized.
Permanent construction casing will be utilized. We assume the casing will be installed utilizing
either vibratory or direct drilling methods.

Based on F&ME’s laboratory derived unconfined compressive rock strengths, the UC rock
strengths generally range from 8,000 psi to 39,000 psi. Based on the UC rock strength and the
associated GSlI’s, the tip resistance in rock alone provides sufficient resistance to the factored
structural design loadings. In order for the tip resistant only design approach to be successful,
the Contractor is required to sufficiently clean the bottom of the drilled shaft borehole. If poor
cleaning methods are implemented, then a reduction is tip resistance will be applied.

For IB2, IB3 & IB4, we have calculated the drilled shaft factored tip resistance and anticipated
design drilled shaft tip elevations using the above referenced methodology. This information
is presented in the Bridge Plan Notes section of this report. The calculation sheets from the
rock socket axial resistance analyses are provided in Section 14, 15 & 16 of the Appendix.

7.10. Bridge Foundation Lateral Design Analyses

The Strength Limit State lateral loading conditions govern the geotechnical drilled shaft design.
To determine the foundation response under static lateral loading conditions, F&ME has
performed lateral analyses utilizing the computer software program LPile¥?°13. The soil
parameters and depths used as input into the LPile program were based on generalized
conditions as shown on the test borings. The 100-yr scour profile was used to develop to soil
profile at the interior bent.
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The following table lists the maximum top of pile/shaft deflections.

Lateral Response Summary
Longitudinal Transverse
) Top of Pile Top of Pile
Bent ID. Design Event Deflection Deflection
(in) (in)
Service 0.15 0.01
EB1
Strength 0.28 0.01
Service 1.12 0.30
B2
Strength 2.19 0.28
Service 0.89 0.23
B3
Strength 1.72 0.22
Service 0.54 0.17
B4
Strength 1.13 0.17
Service 0.14 <0.01
EBS
Strength 0.27 0.01

The minimum pile/shaft tip elevations required to maintain lateral stability (critical depth)
were performed by lateral soil-structure interaction analyses using the LPile¥?°13 computer
program. The critical depth may be considered as the point where the lateral deflection of the
foundation becomes and practically remains zero. The critical depths at each bent location
referenced from either the bottom of the proposed pile cap elevations or the top of column
elevations are provided in the following table.

Critical Depth?

. Depth®? Elevation

Bent No. Drilled Shaft ID () (F-MSL)
EB1 N/A 21 +567.0
DS1 & DS2 41 +545.5

IB2 DS3 44 +542.5
DS4 & DS5 48 +539.0

IB3 DS1 - DS5 42 +541.0
DS1 & DS2 45 +542.0
B4 DS3 42 +544.5
DS4 & DS5 40 +547.5

EBS N/A 19 +564.0

1Based on maximum Strength load case
2Referenced from bottom of cap/top of column

SC 557 Bridge over Crowders Creek — Final Bridge Geotechnical Engineering Report
SCDOT Project ID 0041800RD01; F&ME Project No. G4843.00

- FME



We have included the input/output summary sheets, critical depth, deflection and bending
moment graphs from our LPILE generated lateral analyses in Sections 13 through 17 of the

Appendix.

8. BRIDGE PLAN NOTES

Place the following notes on the bridge plans for EB1 and EBS5.

Pile Resistance
Bent I.D. EB1 EB5
Governing Limit State Strength Axial | Strength Axial
Factored Design Load 100.0 Tons 67.5 Tons
Geotechnical Resistance Factor 0.50 0.50
Nominal Resistance 200.0 Tons 135.0 Tons
Estimated Scour 0 Tons 0 Tons
Unfactored Downdrag 0 Tons 0 Tons
Required Driving Resistance 200.0 Tons 135.0 Tons

Method of controlling installation of piles and verifying their capacity:

Pile Installation will be controlled through wave equation analysis without stress measurements
during driving, and pile capacity will be verified by driving to a practical refusal condijtion.

Reinforced pile tips with teeth are required to mitigate hard driving conditions at EB1 and EBS5.

Install the reinforced pile tips
recommendations.

in accordance with the manufacturer’s

installation

For EB1 and EBS5 steel piles, the required minimum pile tip elevation to achieve lateral stability and
the estimated pile tip elevation to achieve the required axial capacity are provided in the following

table:

Pile Tip Elevation Table

Minimum Pile Tip | Estimated Pile Tip
Bent I.D. Elevation Elevation
(ft-NAVD8S) (ft-NAVDES)
EB1 +567 +550
EB5 +564 +552

SC 557 Bridge over Crowders Creek — Final Bridge Geotechnical Engineering Report
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Estimated Pile Drivability Analysis Parameters
Skin Quake (QS) 0.10in.
Toe Quake (QT) 0.04 in.
Skin Damping (SD) 0.20 sec/ft
Toe Damping (TD) 0.15 sec/ft
% Skin Friction 20%
Distribution Shape No. 1.0°
Bearing Graph Constant Skin Frictior?
Pile Penetration 90%
Hammer Energy Range 40 - 50 ft-kips

The following estimated parameters were used for performing a drivability analysis for EBI and

1Distribution Shape No. varies with depth: O at the ground
surface and 1.0 at the pile tip elevation

2Bearing Graph Options — proportional, constant skin friction,
and constant end bearing. Note: GRLWEAP (2010) was used
to perform the wave equation analysis.

A pile hammer having a rated energy as indicated above is considered suitable for driven pile
installation. However, final hammer approval is based on a wave equation analysis that accurately
reflects the Contractor’s proposed driving system.

End bent piles shall be driven to a practical refusal condition. Practical refusal is defined as 5 blows
per quarter inch or equivalent multiples thereof.

Each pile is to be installed in one continuous operation. Include details of any anticipated
temporary driving discontinuities including anticipated time intervals in the Pile Installation Plan.

Reference the 2007 Standard Specifications for Highway Construction for Driven Pile Foundations,
Section 711. Notes included in these plans are in addition to the requirements of the Standard
Specifications.
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Place the following notes on the bridge plans for IB2, IB3 & IB4.

Drilled Shaft Resistance
Bent ID /B2 /B3 /B4
Governing Limit State Strength Lateral | Strength Lateral | Strength Lateral
Factored Design Load (tons) 577.5 577.5 462.5
Factored Resistance — Side (tons) 0.0 0.0 0.0
Factored Resistance — End (tons) 14,061 12,787 16,130
Geotechnical Resistance Factor — Side N/A N/A N/A
Geotechnical Resistance Factor - End 0.50 0.50 0.50
Total Nominal Resistance (tons) 28,122 25,574 32,260

The estimated bottom of casing elevation and the estimated rock socket tip elevations are
indicated in the table below. The minimum diameter for the rock sockets is 42 inches, and the
minimum diameter of the drilled shaft is 48 inches. Support the top of casing to maintain
construction tolerances during construction.

Drilled Shaft Elevations
Estimated
B?;Z:gd Rock Estimated Tip
Bent ID Shaft Number Elevation Excavation per Elevation
(F-NAVD Shaft (ft) (ft-NAVD 88)
88)

DS1 & DS2 551.0 55 545.5

IB2 Ds-3 548.0 5.5 542.5

DS-4 & DS-5 544.5 5.5 539.0

/B3 DS1-DS5 546.5 5.5 541.0

DS1 & DS2 547.5 55 542.0

/B4 DS-3 550.0 55 544.5

DS-4 & DS-5 553.0 5.5 547.5

The wet method of drilled shaft construction is required. Use potable water or mineral slurry
throughout the excavation and construction of the shafts. Polymer slurry is not allowed. If mineral
slurry is used, the tolerances for testing (including time intervals) and maintaining the mineral
slurries are indlicated in the Standard Specifications for Highway Construction, Section 712.

During drilled shaft construction, the bottom elevation of the shaft may vary, and rock may be
encountered at a different elevation than shown on the plans. If rock is encountered at an elevation
less than 2 feet higher than that shown, extend the socket to the tip elevation indicated on the
plans. If rock is encountered at an elevation less than 2 feet lower than that shown, lower the tip
elevation as needed to maintain the required minimum depth of rock penetration. If rock is

- FME
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encountered at an elevation more than 2 feet higher or lower than that shown, immediately notify
the Geotechnical Engineer of Record.

Provide equipment capable of drilling through rock at the site that may be twenty-five percent
(25%) greater than the strength indicated in the table below.

Rock Core Compressive Strength Testing Summary Table
Boring Recovery RQD Core Depth? CoSr;/; ;e;:/;ve
0,
No. (%) (%) Number (ft) (osi)
54 86 75 NQ-1 24.5-26.8 10510
100 100 NQ-2 26.8—-31.5 9560
5.5 99 98 NQ-2 31.1-36.1 26,420
97 87 NQ-3 36.1-41.1 20,110
B-6 32 29 NQ-1 26.4—-30.9 29,140
98 90 NQ-2 30.9—-35.9 39210
5.7 100 100 NQ-2 30.3—-35.3 8200
95 80 NQ-3 353-403 17,190
76 41 NQ-1 26.6—-31.6 13,680
B-8 88 74 NQ-2 31.6—-36.6 19620
90 53 NQ-4 41.6—-46.6 16,810
5.9 86 40 NQ-1 209-259 19840
85 70 NQ-2 25.9-30.9 26,980
B-10 98 98 NQ-1 19.3-21.1 26,670

1 Depths are referenced from the top of the indicated test boring

Reference the Standard Specifications for Highway Construction for Drilled Shafts (Section 712) and
for Crosshole Sonic Logging of Drilled Shafts (Section 727). Notes included in these plans are in
addition to the requirements of the Standard Specifications.

9. TEMPORARY SHORING

Based on our understanding of the construction sequencing, we do not anticipate that temporary
shoring walls will be required for construction of the bridge. If it is determined that temporary
shoring walls are necessary to facilitate construction, F&ME will provide temporary shoring design
parameters for use by the Contractor in their design.
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10.VIBRATION MONITORING

Two (2) residential structures are located within the vicinity of the proposed bridge that may be
affected by construction related earthborne vibrations. The closest structure to foundation
installation and roadway compaction activities is approximately 390 feet. Based on Table 24-1 of
the GDM v2.0, “cosmetic damage cannot typically be attributed to construction vibration levels”
at a distance greater than 200 feet from impact pile driving activities. Since the nearest
commercial and residential structure at the bridge site is more than 200 feet from the proposed
bridge end bent, a vibration monitoring program is not required for commercial or residential
structures during bridge construction for this project.

The following notes are provided on the Geotechnical General Notes sheet. The Geotechnical
General Notes sheet shall be included with the roadway plans.

Level 1 —-SCDOT has elected to not monitor the site; therefore, no Earth-borne Vibration
Monitoring is required.

11.LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepted geotechnical engineering
practice for specific application to the referenced project. The conclusions and recommendations
contained in this report are based upon the provided CAD documents, provided structural design
data, soil test borings, and testing result data, contained within, and applicable standards in this
geographic area at the time this report was prepared. No other warranty, expressed or implied,
is made.

In the event that any changes in nature, design, or location of the structure and/or foundation

elements are planned, the recommendations contained in this report will not be considered valid
unless the changes are reviewed and verified in writing.
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SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[B-3
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:| 255+77 Offset: | 19ft- L | Alignment: | Mainline
Elev.: |580.4ft | Latitude: 135.120408 | Longitude: |-81.11401 Date Started: 6/7/2018
Total Depth: [48.5ft [Soil Depth:  [48.5ft |Core Depth: [O0ft Date Completed: | 6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: |[Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |N/A Driller: | D. Harris Groundwater: [TOB [16.0 ft |24HR[ 11.0 ft
® SPTN VALUE ®
§_|s 2185 | 38 E T
cE | §E MATERIAL DESCRIPTION S§S|EBE| EE |4 © © n| S
2 a 57|60 | AL S v o 2f 2 A FINES CONTENT (%)
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LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-3
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:] 255+77 Offset: | 19ft-L | Alignment: | Mainline
Elev.: |580.4ft | Latitude: 135.120408 | Longitude: |-81.11401 Date Started: 6/7/2018
Total Depth: [485ft |Soil Depth: [485ft |CoreDepth: |0ft Date Completed: | 6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: | N/A Driller: | D. Harris Groundwater: [TOB [16.0 ft |24HR|[ 11.0 ft
® SPTNVALUE ®
£ £ 2.l8s | 28 | % & X
o= [oRemy [} [oNemy s ®©
E £ MATERIAL DESCRIPTION SIESE| EE | © %
g 3 sC © 57188 AS |2 5 8z A FINES CONTENT (%)
2 &8 &5 F 010 20 30 40 50 60 70 80 90
i i 285 | i
4O =L - ss-9 |40 50/6" 100+ >>@
PARTIALLY WEATHERED ROCK (PWR) =+
550.4 - - SAMPLED AS: Very Dense, Moist, Light o -
Olive Brown/W hite, Non-Plastic to Low s
_ Plasticity, Silty Fine to Medium SAND N _ ]
(SM/A-4), Munsell=2.5Y 5/3 & 2.5Y 8/1 PR
1 7 > 7] 335]] )
_ i 1 | SS-10 [50/5" 100+ >>@
54544 - et -
i i 71| 385 ] )
| | =>Moist to Dry, Grayish Brown, g _SS1150i3 100+ >>®
Munsell=2.5Y 5/2 L
540.4+ . ale .
17 1] 435 | ]
a SS-12 [50/3" 100+ >>@
535.4- . + - i
| 485 L 485 | 5543100 100+ ->®
| Boring Terminated at 48.5 Due to Auger | n
Refusal at Top of Rock
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 8/3/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[B-4
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:| 256+76 Offset: [ 19ft- L | Alignment: | Mainline
Elev.: |576.1 ft | Latitude: 135.120389 | Longitude: |-81.11368 Date Started: 6/6/2018
Total Depth: |46.8ft |Soil Depth: |245ft |CoreDepth: [223ft |Date Completed: |6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: |[Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.0 ft |24HR| Not Recorfled
® SPTN VALUE ®
PL MC LL
2o |2 2125 | 28 E
cE | §E MATERIAL DESCRIPTION S§S|EBE| EE |4 © © n| S
o a a0 | B2 |f A FINES CONTENT (%)
w O =z n & © £ P4
0.0 | Open Woodland < & & F 010 20 30 40 50 60 70 80 90
ALLUVIUM 0.0 e
Loose, Moist, Strong Brown, Non-Plastic, S
. 4 Silty Fine SAND (SM/A-4(0)), 4ss1|1 2 3 8| 50 O & -
Munsell=7.5YR 4/6
| | @SS-1: LL=NP, PL=NP, PI=NP, 2.0 S i
NMC=15.9%, %#200=36.3 o
1 ] => Dark Red, Low Plasticity, Munsell=2.5YR lssols 4 3 4/ 7| @ ox & _
3/6 S
40 | @SS-2:LL=23, PL=20, PI=3, NMC=16.1%, 40 o
7 T %#200=41.9 % ' St T
zLoose, Moist to Wet, Dark Red, Low : A
571.1 T Plasticity, Silty, Clayey Fine SAND 7SS3WOH2 3 5| 5 @Sk
(SC-SM/A-4(0)), Munsell=2.5YR 3/6 S
| 6.0 @SS-3:LL=29, PL=22, PI=7, NMC=18.1%, 6.0 S _
\%#200=39.4 / S
- - Loose to Medium Dense, Wet, Red, Low 41ss4!3 3 3 5| 6 . @X A i
Plasticity, Silty Fine SAND (SM/A-4(0)), S
Munsell=2.5YR 5/8 8.0
7] 71 @SS-4: LL=28, PL=23, PI=5, NMC=22.6%, ' 7]
%#200=39.0 SR
8 +4 @SS-5: LL=32, PL=26, PI=6, NMC=23.7%, 48S5(2 3 2 4|5 |@®@ OXA .
%#200=36.9 S
566.1 -
7 7 => Reddish Yellow, with Gravel, 135 | i
Munsell=7.5YR 7/8 ' o
4l 40 _ a _ o i
RESIDUUM S$6 |3 6 10 6| @
Very Stiff, Moist to Wet, Reddish Yellow, o
561.1 7 Non-Plastic to Low Plasticity, SILT (ML/A-4)
with Sand, Munsell=7.5YR 7/8
18 5 . : . : . : .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 8/3/18

SC%T Soil Test Log

Project ID:| G4843.000 ' County: | York [ Boring No.:[B-4
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:| 256+76 Offset: [ 19ft-L | Alignment: | Mainline
Elev.: | 576.1 ft | Latitude: | 35.120389 Longitude: |-81.11368 Date Started: 6/6/2018
Total Depth: [46.8ft |Soil Depth:  [24.5ft |Core Depth: [22.3ft |Date Completed: |6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB[5.0 ft |24HR | Not Recorgled
® SPTNVALUE ®
PL MC LL
2o |2 2025 | 28 E
SE | §E MATERIAL DESCRIPTION 8SEBE| EE |4 © 5 o] S
o a B0 | B2 |E A FINES CONTENT (%)
w O =z s & © £ P4
-~ 8 B T 0 10 20 30 40 50 60 70 80 90
i i 1ss7]4 8 o 17| e i
556.1- B
25| ] 1l 235
PARTIALLY WEATHERED ROCK (PWR) + SS-8 50/4" 100+ >>@
] o4 5' SAMPLED AS: Hard, Moist, Olive Gray, T o4 5' ]
. Non-Plastic to Low Plasticity, Sandy SILT .
551 1 __\(ML/A-4), Munsell=5Y 4/2 / _ S S S S S
@25.1-ft: UC Strength=10,510:psi
METAGABBRO NQ-1 %REC=86, %RQD= 75, RMR=65,
T < Grayish Green/White, Medium to Coarse T GSI 60 70 o B
Grained, Very Thickly Bedded, Plagioclase
Feldspar/Clinopyroxene, Moderately to 26.8
n Slightly Weathered, Strong Rock, Joints Dip n ]
from 10° to 40°, Few Joints, Very Narrow to
Tight, Filled (Healed), Irregular, Very Close,
7] Rough to Very Rough 7] 7]
NQ-2: Strong Rock, Joints Dip from 10° to
b, - 40°, Few Joints, Very Narrow to Tight, Filled b, ]
(Healed), Irregular, Very Close, Rough to NQ-2 %REC=100, %RQD 100, RMR 67,
Very Rough Gsi=60-70 . .
546.1 B B
@31.4-ft: UC Strength=9,560 psi
31 8 _____________________ 31 8 N N N N N N N N
— - METAGABBRO/METADIORITE — 1
Grayish Green/White/Gray, Fine to Coasre
| _| Grained, Thickly to Very Thickly Bedded, | ]
Plagioclase
Feldspar/Clinopyroxene/Hornblende, Slightly
_ _| Weathered to Fresh, Joints Dip from 20° to _ e |
45°, Occasional Joints, Very Narrow to Tight, NQ-3 %REC=99: %RQD=90, GSI=50:60
Partially Filled/Filled (Quartz), Irregular, Very T
541.1- - Close, Slightly Rough to Rough 4
368 . : . : . :
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

jed

Project ID:| G4843.000 ' County: | York [ Boring No.:[B-4
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:| 256+76 Offset: [ 19ft-L | Alignment: | Mainline
Elev.: |576.1 ft | Latitude: 135.120389 | Longitude: |-81.11368 Date Started: 6/6/2018
Total Depth: |46.8ft |Soil Depth: [24.5ft |CoreDepth: [22.3ft |Date Completed: |6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.0 ft |24HR | Not Recor
@® SPTN VALUE @
£ |s £oles | 28 E e
SE | B€ BS|ESE| EE |4 © % o] S
% 8 MATERIAL DESCRIPTION g_. 3 2 53 |® o © b ; A FINES CONTENT (%)
w Z | ¢ 2 £
- & 6 F 0 10 20 30 40 50 60 70 80 90
@NQ-4: Moderately to Slightly Weathered, -
Joints Dip from 20° to 45°, Occasional
_ - Joints/Veins, Moderately Narrow to Narrow, _ ]
Surface Stain/Partially Filled (Iron Oxide),
Irregular, Very Close, Slightly Rough to
4 4 Rough - L
NQ-4 %REC=93, %RQD=85, GSI=50-60
N |
41.8
T < @NQ-5: Medium to Coarse Grained, Highly — B
Weathered to Fresh, Joints Dip from 20° to
45°, Few Joints, Moderately Narrow to
n - Narrow, Partially Filled (Iron Oxide), Irregular, n ]
Very Close, Slightly Rough to Rough
i i | nas %REC=09, %RQD=88, GSI=55:65 |
il |
46.8
— < Coring Terminated at 46.8 feet — B
526.1- N N
521.1+ N N
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
| UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-5
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location: 256+66 Offset: [ 19ft-R | Alignment: | Mainline
Elev.: |574.1ft | Latitude: 135.120285 | Longitude: |-81.113723 Date Started: 6/7/2018
Total Depth: [49.8ft |Soil Depth:  [29.3ft |CoreDepth: [20.5ft |Date Completed: |6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB [6.0 ft |24HR| Cave 5.0-f
©® SPTN VALUE @
PL MC LL
2o |2 2025 | 28 E
gE | g€ MATERIAL DESCRIPTION S§S|EBE| EE |4 © © o] IS
o o S| 82 1¢ < A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <%
0.0 | Brushy Woodland 28 5 F 010 20 30 40 50 60 70 80 90
ALLUVIUM 0.0 S
n 7 Very Loose, Moist, Brown, Non-Plastic, Silty 48811 1 2 2| 3@ : G . A B
Fine SAND (SM/A-4(0)), Munsell=7.5YR 4/4 20 o
@SS-1: LL=NP, PL=NP, PI=NP, L
_ _ NMC=17.6%, %#200=36.0 - S8-2 1 2 1 1 3 @ O A .
- 4 =>A-2-4 4.0 .
@SS-2: LL=NP, PL=NP, PI=NP, DN
56919 | NMC=14.3%, %#200=21.4 18831 11 1] 2 e—AS—
4 %=> Moist to Wet, Reddish Brown, 60 . :
1 1 Munsell=5YR 5/4 lesalts 11 2| 2% : O A ]
@SS-3: LL=NP, PL=NP, PI=NP, i S
i 4 NMC=22.2%, %#200=14.6 8.0 o .
- H{ = Wet {ss5|2 2 2 3| ax@ -
@SS-4: LL=NP, PL=NP, PI=NP, o
564.1 + NMC=19.9%, %#200=29.4 —
. | => Brown, Munsell=7.5YR 5/4 . o .
i | @SS-5: LL=NP, PL=NP, PI=NP, | S |
NMC=22.7%, %#200=25.8
i i 135 ]
_ _| =>Yellowish Brown, Munsell=10YR 5/4 _ Lo _
SS6 |3 4 5 9 | ®
559.11 . -
i i 185 | ’
_ | =>Medium Dense, Brownish Yellow, _ o ]
200 Munsell=10YR 6/6 §s-7 |5 8 9 7 e
85411 T TREsboum T T T T T T T TT
. <1 Medium Dense, Wet, Light Yellowish Brown, a S a
Non-Plastic to Low Plasticity, Silty Fine C
7] 7 SAND (SM/A-4), Munsell=2.5Y 6/4 7] 7]
’ ’ 235 | i
i } Tss8|2 4 8 2| @ i
549.1 . —
1 1 RAA 28.5 | Coon ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-5
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location: 256+66 Offset: [ 19ft-R | Alignment: | Mainline
Elev.: |574.1ft | Latitude: 135.120285 | Longitude: |-81.113723 Date Started: 6/7/2018
Total Depth: [49.8ft |Soil Depth:  [29.3ft |CoreDepth: [20.5ft |Date Completed: |6/7/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB [6.0 ft |24HR| Cave 5.0-f
@® SPTN VALUE @
PL MC LL
2o |2 2025 | 28 E
gE | g€ MATERIAL DESCRIPTION S§S|EBE| EE |4 © © o] IS
Kol ] nB ne |- © A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <%
-~ 8 B T 010 20 30 40 50 60 70 80 90
4 2934 = Very Dense, Dark Greenish Gray, l ‘}:[ 2934 SS-9 |28 50/3.5" 100+ >>:
~ R\Munsell=5GY 4/1 , ~ 'ss=10[1070" 100+ >
544.17 | METADIORITE 1 Na-1 %REC=86, %RQD=71, GSI=55-65
- - Grayish Green/White/Gray, Medium Grained, 31.14 S S -
Very Thickly Bedded, Plagioclase e
- - Feldspar/Hornblende, Moderately to Slightly - @‘32.0_&; uc Strehgth£26,420 'psi b
Weathered, Joints Dip from 20° to 60°, Few e
n - Joints, Very Narrow to Tight, Filled (Calcite), n ]
Irregular, Very Close, Slightly Rough to NQ-2 %REC=99, %RQD= 98 RMR 75
4 4 Rough b GSI 55 65 S S 1
539.1 7 @NQ-2: Very Strong Rock, Joints Dip from b —
20° to 45°, Few Joints, Very Narrow to Tight, 36.1
7] 7 Filled (Healed), Irregular, Very Close, Slightly T e 7]
} | Rough to Rough ] @36.7-ft: UC Strength=20,110psi = |
@NQ-3: Very Strong Rock, Joints Dip from R
- 4 10° to 70°, Few Joints, Narrow to Tight, - i
Surface Stain/PartiaIIy Filled (Calcite/lron NQ-3 %REC 97 %RQD 87 RMR 69
E - Okxide), Irregular, Very Close, Slightly Rough E Q GSI 55 65 o E
to Rough S E o
534.14 1 N —
4 4 41.1 ]
@NQ-4: Joints Dip from 20° to 70°,
- - Occasional Joints, Narrow to Tight, Surface - E
Stain/Partially Filled (Chlorite/Iron Oxide),
N - lIrregular, Very Close, Slightly Rough to n - 7]
Rough NQ-4 %REC=97; %RQD=92,:GSI=45:55
529.14 1 N
4 4 46.1 ]
@NQ-5: Joints Dip from 30° to 80°, Few
E - Joints, Narrow to Very Narrow, Surface E e B
Stain/Partially Filled (Calcite/Iron Oxide), R
7 - lIrregular, Very Close, Slightly Rough to <4 NQ-5 %REC=89; %RQD=66, GSI=50:60 = -
Rough . : . : . : . :
49.8
524.1 7| Coring Terminated at 49.8 feet 7
519.14 1 N
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-6
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location: 257+77 Offset: | 20 ft - L | Alignment: | Mainline
Elev.: |5752ft | Latitude: 135.120372 | Longitude: |-81.113344 Date Started: 6/6/2018
Total Depth: [459ft |Soil Depth: [26.4ft |CoreDepth: [19.5ft |Date Completed: |6/6/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |7.0 ft |24HR| 6.5 ft
@ SPTN VALUE ®
S |s_ 2,18 | 28 3 % g =
g | 3& MATERIAL DESCRIPTION SS|ERE| EE |4 b o o] S
2 a G780 | 82|28 v B 2| = A FINES CONTENT (%)
0.0 | Woodland 28 5 F 0 10 20 30 40 50 60 70 80 90
ALLUVIUM 0.0 S
_ _| Very Loose to Loose, Moist, Light Brown, dss1lwoH1 1 2] 2% COA i
Non-Plastic, Silty Fine SAND (SM/A-2-4), S
i | Munsell=7.5YR 6/4 20 g o 1
@SS-1: LL=NP, PL=NP, PI=NP, : S
_ 0, 0, —_ . N .
| | NMC=17.6%, %#200=21.8 {ss12|4 4 5 6| oXx @0 a ]
=> Strong Brown, Munsell=7.5YR 5/8 : 40
@SS-2: LL=NP, PL=NP, PI=NP, ] .
NMC=16.5%, %#200=34.4 : o
570.2 . N 18s3|8 8 8 7|16 A
=> Medium Dense to Loose, Brown, S
i - Munsell=7.5YR 5/4 R 6.0 o i
¥ @SS-3: LL=NP, PL=NP, PI=NP, ] e
- JYNMC=21.0%, %#200=33.8 B 1SS4(4 6 4 4|/10X @ : O @ A b
| | > wet a4 S |
@SS-4: LL=NP, PL=NP, PI=NP, = oo
— 0, 0, =, oS! . N . N .
| | NMC=27.7%, %#200=47.4 i 1ss5|1 11 2| 2@ a0 |
=> Very Loose, Brown/Gray, A-2-4, N S
565.2 | Munsell=7.5YR 5/4 & 7.5YR 6/1 Has : SR
@SS-5: LL=NP, PL=NP, PI=NP, BEN i N
- -4 NMC=27.0%, %#200=20.4 fk < - : S 7]
V35| ] 135 ] |
| | Very Soft, Wet, Gray, Non-Plastic, Sandy | : S i
SILT (ML/A-4(0)), Munsell=7.5YR 5/1 SS6 |1 1 1 2@ O a
560.2 | @SS-6: LL=NP, PL=NP, PI=NP, o
’ NMC=43.3%, %#200=57.0 :
loaes | ] L] 185 ] i
| | Very Stiff, Wet to Moist, Dark Greenish Gray, N : i
Non-Plastic to Low Plasticity, Sandy SILT SS-7 |4 6 13 19 ]
(ML/A-4), Munsell=5GY 4/1 :
555.2 . .
T T 23 5_ : : : : : : 1
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-6
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:] 257+77 Offset: | 20 ft- L | Alignment: | Mainline
Elev.: |5752ft | Latitude: 135.120372 | Longitude: |-81.113344 Date Started: 6/6/2018
Total Depth: [459ft |Soil Depth: [26.4ft |CoreDepth: [19.5ft |Date Completed: |6/6/2018
Bore Hole Diameter (in): | 6 | Sampler Configuration | Liner Required: | Yy N | Liner Used: | Y ™
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: | NQ Driller: | D. Harris Groundwater: | TOB |7.0 ft |24HR 6.5 ft
@® SPTN VALUE @
PL MC LL
S < g lee |28 3
gE | g€ MATERIAL DESCRIPTION S§S|EBE| EE |4 © © o] IS
K [a} H0o 3218 o A FINES CONTENT (%)
w O =z s & © £ P4
-~ 8 B T 0 10 20 30 40 50 60 70 80 90
] ] | ss-8 |10 10 18 28 e ]
550.2 .
7 26.47| @NQ-3: Grayish Green, Joints Dip from 20° 264 | cca |l anmn . »'.
to 70°, Occasional Joints/Bedding, Very R I el
T Narrow to Tight, Surface Stain/Filled n S 7]
(Calcite/Quartz), Irregular, Very Close, 507 7t 110 Stranath=20 140 nei
1 1 |Smooth to Slightly Rough i @27.7-ft: UC Strength=29,140 psi .|
METAGABBRO/METADIORITE NQ-1 %REC=32, %RQD=29 RMR=62,
] | Grayish Green/W hite, Medium to Fine ] GSI=45-55 o i
Grained, Very Thickly to Thickly Bedded, S
545.2 7 Plagioclase Feldspar/Clinopyroxene/ 7
Hornblende, Highly to Slightly Weathered, 30.9
— < Very Strong Rock, Joints Dip from 20° to T B
70°, Few Joints, Narrow to Tight, Surface
_ _| Stain/Filled (Iron Oxide/Quartz), Irregular, _ i
Very Close, Slightly Rough to Rough
@NQ-2: Grayish Green/W hite/Gray, NQ-2 %REG=98, %RQD=90, RMR=68,
- Extremely Strong Rock, Joints Dip from 20° - GSI=50-60 S i
to 70°, Occasional Joints/Bedding, Narrow to -
540.2 Very Narrow, Surface Stain/Filled (Iron | S S S S S S S S
' Oxide/Quartz), Irregular, Very Close, Slightly @35.0-ft: UC Strength=39,210 psi
1 Rough to Rough 35.9 | e 1
@NQ-3: Joints Dip from 20° to 70°,
| Occasional Joints/Bedding, Very Narrow to | 1
Tight, Surface Stain/Filled (Calcite/Quartz),
Irregular, Very Close, Smooth to Slightly e
7 Rough 7 RSN P SR ]
NQ-3 %REC=98, %RQD=83, GSI=35:45
535.2+ N
40.9
7 @NQ-4: Grayish Green/W hite/Gray/Black, 7 1
Joints Dip from 10° to 70°, Numerous
N Joints/Shears, Narrow to Very Narrow, N N
Surface Stain/Filled (Healed/Chlorite),
_ - Irregular, Very Close, Slickensided to Slightly - S E
Rough NQ-4 %REC=98, %RQD=75, GSI=35:45
530.2+ N N
| 45.9 | B |
Coring Terminated at 45.9 feet
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 8/3/18

SC%T Soil Test Log

Project ID:| G4843.000

' County: | York

| Boring No.:| B-7

Site Description:

| SC 557 Bridge over Crowders Creek

| Route: | SC 557

Eng./Geo.:| R. Wessinger

| Boring Location:

257+70 Offset: [ 22 ft-R

| Alignment: | Mainline

Elev.: |574.4ft | Latitude: | 35.120257

Longitude: |-81.113376

Date Started: 6/5/2018

Total Depth:

|48.3ft [Soil Depth: [27.5ft

| Core Depth: [ 20.8 ft

Date Completed: 6/5/2018

Bore Hole Diameter (in): | 6

| Sampler Configuration

| Liner Required: | Y

® |LinerUsed: |Y ®)

Drill Machine: | CME 550X

Drill Method: | HSA/RC

Hammer Type: Automatic | Energy Ratio:| 81%

Core Size: |NQ Driller: | D. Harris

Groundwater: [TOB |6.0 ft

|24HR| 6.5 ft

Elevation
(ft)
Depth
(ft)

MATERIAL DESCRIPTION
Woodland

Graphic
Log
Sample
Depth
(ft)
Sample
No./Type

1st 6"
2nd 6"
3rd 6"

4th 6"

N Value

® SPT N VALUE @
PL MC LL

A FINES CONTENT (%)

8.0

564.4

13.5 |

559.4

27.5

1!

H
|

|

|

ALLUVIUM

Very Loose, Moist, Very Pale Brown,
Non-Plastic, Silty Fine SAND (SM/A-2-4),
Munsell=10YR 7/4

@SS-1: LL=NP, PL=NP, PI=NP,
NMC=16.0%, %#200=19.8

@SS-2: LL=NP, PL=NP, PI=NP,
NMC=21.1%, %#200=20.1

=> Medium Dense, Strong Brown, A-4(0),

%Munsell=7.5YR 5/6

@SS-3: LL=NP, PL=NP, PI=NP,
NMC=17.8%, %#200=38.8

=> Very Loose, Wet, Strong Brown,
Munsell=7.5YR 5/8

@SS-4: LL=NP, PL=NP, PI=NP,
NMC=29.8%, %#200=40.6

Very Loose, Wet, Strong Brown, Non-Plastic,

Poorly Graded Fine SAND (SP-SM/A-2-4)
with Silt, Munsell=7.5YR 5/8

@SS-5: LL=NP, PL=NP, PI=NP,
NMC=26.6%, %#200=12.0

Very Loose, Wet, Pale Brown/Gray,
Non-Plastic, Silty Fine SAND (SM/A-4(0)),
with Organics, Munsell=10YR 4/3 & 10YR
51

@SS-6: LL=NP, PL=NP, PI=NP,
NMC=38.2%, %#200=36.1

Very Loose, Wet, Light Gray, Non-Plastic,
Poorly Graded M/C SAND (SP-SM/A-1-b)
with Silt, Munsell=10YR 7/2

@SS-7: LL=NP, PL=NP, PI=NP,

Medium Dense, Wet, Clear/Black,
Non-Plastic, GRAVEL (GP) with Sand,
Munsell=10YR 2/1

§S-1 |[WOH/12"1

0 10 20 30 40 50 60 70 80 90

®  Oa

§§2 (2 1 2

1"

§S3 |7 11 8

19

§S4 (2 2 2

8§52 2 1

§§6 (1 1 1

§S-7 (1 1 2

SS-8 |27 16 4

20

© O] 2757 SS9 | 100"

LEGEND

Continued Next Page

SS - Split Spoon

SAMPLER TYPE
NQ - Rock Core, 1-7/8"

UD - Undisturbed Sample CU - Cuttings

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

HSA - Hollow Stem Auger

DC - Driving Casing

DRILLING METHOD

CFA - Continuous Flight Augers

RW - Rotary Wash
RC - Rock Core




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 8/3/18

SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-7
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location:| 257+70 Offset: |22 ft-R | Alignment: | Mainline
Elev.: |574.4ft | Latitude: 135.120257 | Longitude: |-81.113376 Date Started: 6/5/2018
Total Depth: [48.3ft |Soil Depth: [27.5ft |CoreDepth: [20.8ft |Date Completed: |6/5/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB [6.0 ft |24HR| 6.5 ft
@® SPTN VALUE @
PL MC LL
2o |2 2025 | 28 E
gE | g€ MATERIAL DESCRIPTION S§S|EBE| EE |4 © © o] IS
o a B0 | B2 |E A FINES CONTENT (%)
w O =z s & © £ P4
-~ 8 B T 0 10 20 30 40 50 60 70 80 90
_ _| METAGABBRO 27.5_ o o i
Grayish Green/White, Fine to Medium S S
. - Grained, Very Thickly Bedded, Plagioclase - NQ-1 %REC=85; %RQD=47, GSI=50-60
Feldspar/Clinopyroxene, Moderately to S S
544 .4+ 30_3—_I Slightly Weathered, Joints Dip from 45° to ; 30.37 — —
70°, Few Joints, Very Narrow to Tight, SN P
7 ! Surface Stain/Filled (Calcite/Iron Oxide), I, 7 @30.9-t: UC Strength=8,200 psi -
‘Irregular, Very Close, Slightly Rough to | S S
7 7| \Rough | 7 o o i
] e 1 N@-2 %REC=100, %RQD=100 RMR=70, |
METADIORITE GSI=65-75 o
_ _| Grayish Green/White, Medium Grained, _ S |
Thickly Bedded, Plagioclase
5394 - Feldspar/Hornblende, Slightly Weathered to 353
Fresh, Strong Rock, Joints Dip from 20° to
] 4 60°, Few Joints, Very Narrow to Tight, _ ]
Surface Stain (Healed), Irregular, Very Close,
_ - Slightly Rough to Rough ] ]
| | @NQ-3: Very Strong Rock, Joints Dip from | NQ-3 %REG=95, %RQD=80: RMR=69, ]
20° to 80°, Few Joints, Very Narrow to Tight, GSI=60-70 S
_ _| Surface Stain (Iron Oxide), Irregular, Very _ @38.2-ft: UC Strength=17,190psi © |
Close, Slightly Rough to Rough o o
53444 4037 _ _ _ _ _ _ _ _ _ ____ _______ 40.37
METAGABBRO/METADIORITE
Grayish Green/White, Fine to Medium
_ _| Grained, Thickly to Very Thickly Bedded, _ ]
Plagioclase R S
4 | Feldspar/Clinopyroxene/Hornblende, Slightly | NQ-4 %REC=93; %RQD=85,:GSI=60:70 = |
Weathered to Fresh, Joints Dip from 20° to S S
_ 4 70°, Few Joints, Very Narrow, Surface ] ]
Stain/Partially Filled (Chlorite), Irregular, Very
529 4 - Close, Slightly Rough to Rough 45.31
i | @NQ-5: Joints Dip from 20° to 60°, Few i SR oo i
Joints, Tight, Filled (Calcite), Irregular, Very R I
_ _| Close, Slightly Rough to Rough | NQ-5 %REC=99; %RQD=99, GSI=65-75 @ |
| 48.37 7 7]
Coring Terminated at 48.3 feet
524.4 E -
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:] G4843.000 | County: | York [ Boring No.:|B-8
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | C. Piercy | Boring Location:] 258+76 Offset: [19ft-L | Alignment: | Mainline
Elev.: |574.4 ft Latitude: 135.120351 | Longitude: |-81.113011 Date Started: 5/30/2018
Total Depth: [46.6ft |Soil Depth:  [26.6ft | CoreDepth: |20 ft Date Completed: | 5/30/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.3 ft |24HR | Not Recorfled
@ SPTNVALUE ®
5 . e 22 0 PL MC LL
TE [oRem =% [oRem) . ©
& E MATERIAL DESCRIPTION SlETE| EE | © © &
g a SC o 57887 8 ERERE - A FINES CONTENT (%)
0.0 | Woodland 2 &8 5 F 0 10 20 30 40 50 60 70 80 90
Very Soft, Moist, Brown, Non-Plastic, Sandy 0.0 -
i | SILT (ML/A-4(0)), Munsell=7 5YR 5/4 1 st | wonng 2 lwors o N |
@SS-1: LL=NP, PL=NP, PI=NP, ) S S
| NMC=33.9%, %#200=63.2 20 - | |
=> Low Plasticity, A-4(5)
g 1 @SS-2: LL=34, PL=26, PI=8, NMC=27.7%, 18823 2 2 1| 4 (@  OX A .
%#200=68.0 S :
_ _ 4.0 S i
~ £ R
569.4 - @SS-3 LL=30, PL=26, P|=4, NMC=30.9%, 4 883 [WOH 1 1 1 2 @ ” A
%#200=56.1 S :
- - 6.0 S -
=> Light Yellowish Brown, A-4(3), S
4 | Munsel=10vR 6/4 {ss4| WoH24' |woHB XX O a .
@SS-4: NMC=47.9% ] B -
i i 8.0 S i
=> Grayish Brown, A-4(2), Munsell=10YR oo
5/2 P
. . 4SS5 | WOH/4" |(WOHR @ XXO: | A s
@SS-5: LL=31, PL=25, PI=6, NMC=35.3%, SO
9 = : : : :
564.4- | %#200=56.3 .
lwes | | 135 | |
| | Very Loose, Wet, Gray, Non-Plastic, Silty | S |
Fine SAND (SM/A-2-4, Munsell=2.5Y 5/1 SS6 [WOH 1 2 3@ A0
559.4- | @SS-6: LL=NP, PL=NP, PI=NP, SRR
: NMC=33.3%, %#200=25.5 S
1 18.5 | i
| | => Grayish Brown, Munsell=2.5Y 5/2 N o i
@SS-7: LL=NP, PL=NP, PI=NP, &7 11 1 1 2% A O
— 0, 0, = N . N
554 4 NMC=30.3%, %#200=14.1 L
] ] 235_ oL i
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[B-8
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| C. Pierc | Boring Location:| 258+76 Offset: [19ft-L | Alignment: | Mainline
Elev.: |574.4 ft Latitude: 135.120351 | Longitude: |-81.113011 Date Started: 5/30/2018
Total Depth: [46.6ft |SoilDepth: [26.6ft |CoreDepth: |20 it Date Completed: | 5/30/2018
Bore Hole Diameter (in): | 6 | Sampler Configuration | Liner Required: | Yy N | Liner Used: | Y ™
Drill Machine: | CME 550X | Drill Method: | HSA/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.3 ft |24HR | Not Recorgled
® SPTNVALUE ®
PL MC LL
2o |2 2./25 | 28 E
cE | g€ MATERIAL DESCRIPTION SS|EBE| EE |4 © © »| S
2L o »n O ng |- T A FINES CONTENT (%)
w o Z|®3 ¢ 8 €| 2
u - & 6 F 0 10 20 30 40 50 60 70 80 90
24.0 . . HRERY | D I S ]
] T => Light Yellowish Brown, Munsell=2.5Y 6/3 / + SS-8 |27 50/3" 100+ >>@
549.4 PARTIALLY WEATHERED ROCK (PWR) o
' SAMPLED AS: Very Dense, Wet to Moist, s
i _| Very Dark Grayish Green, Non-Plastic to Low - i |
2.6 | Plasticity, Silty Fine to Coarse SAND (SM), Y
| 777 [ with Gravel, Munsell=5GY 3/2 ’ [ TSS950/6:5 000 . S >>e
\=> Light Olive Brown, Munsell=2.5Y 5/3 / @27.2-ft: UC Strength=13,680 psi
7 7 METADIORITE 7 S R ]
| | White/Gray/Black, Medium Grained, Thickly | 1
Bedded, Plagioclase Feldspar/Hornblende, NQ-1 %REC 76 %RQD 41 RMR 37
Moderately to Slightly Weathered, Strong GSI=30-40 s
544.4+ 7 Rock, Joints Dip from 20° to 60°, Occasional n
Joints, Very Narrow to Tight, Surface Stain
- - (Iron Oxide), Irregular, Very Close, Slightly - B
Rough to Rough 31.6
7 7 @NQ-2: Very Strong Rock, Joints Dip from 7 1
20° to 70°, Fewl Joints, Very Narrow to Tight,
B - Surface Stain, Irregular, Very Close, Slightly — —
Rough to Rough
N N 1 NQ-2 %REC 88 %RQD 74 RMR 65 7]
GSI 50 60 :
539.4+ N B —
@35.4_-ft: UC Strength=19,620:psi
6 | _ 36.6 SR S
i | METAGABBRO i _
Grayish Green, Fine Grained, Very Thickly
- - Bedded, Plagioclase Feldspar/Clinopyroxene, - i
Highly to Moderately W eathered, Joints Dip S S
| | from 20° to 80°, Numerous Joints, | o/ PEN_on. o n ~alons 4 i
Moderately Wide, Spotty (Healed), Irregular, NQ-3 HREC=20, %RQAD=0, GSI=25-35
Very Close, Slightly Rough to Rough S S
534.4+ N N
_____________________ 41.6
_ -4 METAGABBRO/METADIORITE . oo o B
Grayish Green/W hite/Gray, Medium to Fine @42.4-ft: UC Strength=16,810-psi
- - Grained, Thickly to Very Thickly Bedded, ] o . ]
Plagioclase Feldspar/Clinopyroxene/
| _| bHornblende, Highly to Moderately | . . |
Weathered, Very Strong Rock, Joints Dip NQ-4 SREC= 90, /°RQD 53 RMR 47
from 10° to 70°, Numerous Joints, Very GS' 35 45 C
529.4+ Narrow to Tight, Surface Stain 7
(Clay/Iron Oxide), Irregular, Very Close,
— — Slightly Rough to Rough — B
46.6
Coring Terminated at 46.6 feet
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[B-9
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| C. Pierc | Boring Location:| 258+67 Offset: [19ft-R | Alignment: | Mainline
Elev.: |574.0 ft Latitude: 135.120247 | Longitude: |-81.113053 Date Started: 5/31/2018
Total Depth: [40.9ft |Soil Depth: [20.9ft |CoreDepth: |20 ft Date Completed: | 5/31/2018
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.0 ft |24HR| Cave 6.2-f
@ SPTN VALUE ®
PL MC LL
S < g lee |28 3
cE | g€ MATERIAL DESCRIPTION SS|EBE| EE |4 © © »| S
2 a GB0 |88 |8 v o] = A FINES CONTENT (%)
0.0 | Woodland | 28 5 F 0 10 20 30 40 50 60 70 80 90
01 NIoPSoL (05 /7 0.0 o o
_ _| Very Soft, Moist, Brown, Non-Plastic, SILT _ g " 5 A
(ML/A-4(0)), Micaceous, Munsell=7.5YR 5/3 SS-1 | WOH/1E" 2 WO O
| 2.0 @SS-1: LL=NP, PL=NP, PI=NP, | 20 i
_\\_NMC=31.6%, %#200=90.8 f L
- - Very Loose, Moist, Brown, Low Plasticity, i 488212 1 1 1| 2 @ @ @ A B
Silty Fine SAND (SM/A-2-4), Micaceous, with - S
Organics (Piece of Wood), Munsell=7.5YR 40
7] 7 513 o 7]
@SS-2: LL=33, PL=27, PI=6, NMC=33.0%,
569.0 L 9%#200=28.8 4883 |1 1 WoHN2| 1 ®
| 60| = Wet Brown Munsel=7.5YR54____ | | ]| 4 |
Very Soft, Wet, Brown, Low Plasticity, SILT
(ML/A-4(5) with Sand, Munsell=7.5YR 5/4 . U : o
@SS-4: LL=NP, PL=NP, PI=NP, SS-4 | WoH24' IWOHP RaEaNE ol
=, 0o/ 0 =
| so | NMCTA49% WH00-1S Ll so 1
Very Soft, Wet, Grayish Brown, Non-Plastic, ‘ s
- , = . N N
} | Sandy SILT (ML/A-4(0)), Munsell=2.5Y 5/2 1 sss | worrs 2 wors S5 ial }
@SS-5: LL=NP, PL=NP, PI=NP, S
NMC=40.1%, %#200=55.2
564.0 5
=> Gray, Munsell=2.5Y 5/1
385
Loose to Very Loose, Wet, Gray, S
T | Non-Plastic, Silty Fine to Medium SAND ss6l1 2 3 5 X@ A0 i
(SM/A-2-4), Micaceous, with Gravel S
559.0 7 @SS-6: LL=NP, PL=NP, PI=NP,
NMC=24.7%, %#200=19.6
1 | => Grayish Brown, with Organics (Wood), S . |
Munsell=2.5Y 5/2 SS-7 |WOH 3 1 4 | @ Piece of Wood Lodged in Shoe of
Spoon -
554.0 T —
20.9 Ll 209 | SS-8 [50/0" 100+ : s ®
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC%T Soil Test Log

SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

Project ID:] G4843.000 | County: | York [ Boring No.:|B-9
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | C. Piercy | Boring Location:] 258+67 Offset: [ 19ft-R | Alignment: | Mainline
Elev.: |574.0 ft Latitude: 135.120247 | Longitude: |-81.113053 Date Started: 5/31/2018
Total Depth: [40.9ft |Soil Depth: [20.9ft |Core Depth: |20 ft Date Completed: | 5/31/2018
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.0 ft |24HR| Cave 6.2-f
@® SPTN VALUE @
S_|s_ 2.l8s | 28 E % g 5
gE | g€ MATERIAL DESCRIPTION S§S|EBE| EE |4 © © o] IS
o a B0 | B2 |E A FINES CONTENT (%)
w O =z s & © £ P4
-~ 8 B T 0 10 20 30 40 50 60 70 80 90
7 | METADIORITE 20.97 o o T
White/Gray/Black, Medium Grained, Thickly @21.7-ft: UC Strength=19,840:psi
7 71 Bedded, Plagioclase Feldspar/Hornblende, 7 S oL .
Moderately to Slightly Weathered, Very
i _| Strong Rock, Joints Dip from 20° to 80°, i S - |
Numerous Joints, Very Narrow to Tight, . REC=RA A0 RMR =5
Surface Stain (Iron Oxide), Irregular, Very NG 2/5352085% PoRap 40‘ RMR 57
— - Close, Slightly Rough to Rough . S 7]
549.0+ B B
25.9
7 1 @NQ-2: Very Strong Rock, Joints Dip from 7 1
30° to 60°, Occasional Joints, Very Narrow to S oo
- - Tight, Surface Stain (Iron Oxide), Irregular, - o o -
Very Close, Slightly Rough to Rough S S
i i 1 vas @28.1-ft: UC Strength=26,980 psi |
| | | %REC=85, %RQD=70, RMR=60, ' |
GSI=40-50 S
544.0+ B B
9 | ___ 30.9
7 | METAGABBRO/METADIORITE 7 T
Grayish Green/W hite/Gray, Medium Grained, S S
] 7 Thickly to Very Thickly Bedded, Plagioclase ] . . 7]
Feldspar/Clinopyroxene/Hornblende, Slightly S S
| _| Weathered to Fresh, Joints Dip from 30° to | oo oo i
60°, Few Joints, Very Narrow to Tight, Filled g o REC=100 © \—00 (QI=EF.
(Calcite), Irregular, Very Close, Slightly NG-3 A;REC: 109' /ORQD 99 GSﬁI 55 65
- - Rough to Rough . S SR ]
539.0 N N
%9\ 35.9
7 | METADIORITE 7 1
White/Gray/Black, Medium Grained, Thickly
7] 7 Bedded, Plagioclase Feldspar/Hornblende, 7] 7]
Fresh, Joints Dip from 20° to 80°, Few
| _| Joints, Very Narrow to Tight, Partially | S S |
Filled/Filled (Calcite), Irregular, Very Close, . o/ REC=04 © 03 (GSQI=EE.,
Slightly Rough to Rough NQ-4 /oREC 94g /oRQDE 93,§GSIE 55565
534.0 N N
40.9
7 Coring Terminated at 40.9 feet 7 1
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 ' County: | York [ Boring No.:[B-10
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | C. Piercy | Boring Location:] 259+16 Offset: [ 19ft-R | Alignment: | Mainline
Elev.: |573.2 ft Latitude: 135.120237 | Longitude: |-81.112888 Date Started: 5/31/2018
Total Depth: [26.1ft |Soil Depth: [19.3ft |Core Depth: |68 ft Date Completed: | 5/31/2018
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.0 ft |24HR| 0.3 ft
@ SPTN VALUE ®
5 . ¢ lac |2 § o PL MC LL
= [oXe=y Q. [oXe=y = ®©
E £ MATERIAL DESCRIPTION SlETE| EE |4 b %
8 ol SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z s & © £ P4
0.0 < & & ¥ 0 10 20 30 40 50 60 70 80 90
Very Loose, Moist, Brown, Low Plasticity, 0.0 -
- Silty Fine SAND (SM/A-4(0)), Micaceous,
Munsell=7.5YR 4/4 - S
- 4 @SS-1: LL=30, PL=27, PI=3, NMC=25.1%, : 4 SS-1 | WOHR24" |wOoHe TOX A -
%#200=44.5 ;5 Lo
4l 20l ] CLl 20 S ]
Very Soft, Moist, Brown, Non-Plastic, Sandy oo
SILT (ML/A-4(0)), Micaceous, Munsell=10YR SR S S
6/4 S
. 4 @SS-2: LL=NP, PL=NP, PI=NP, - SS2 | WOH/18" 1|wOoHE = © O a .
NMC=35.2%, %#200=50.9 o
|l 40 | 4.0 s : i
Very Loose, Moist to Wet, Brown, . s :
Non-Plastic, Silty Fine SAND (SM/A-2-4), . :
Munsell=10YR 5/3
568.2 —z@SS-S: LL=NP, PL=NP, PI=NP, 4S8S3 |1 1 2 2| 34—k -
NMC=29.3%, %#200=19.8 o ;
1 6.0 _
=> Wet, Light Brownish Gray, Munsell=10YR S :
6/2 S :
@SS-4: LL=NP, PL=NP, PI=NP, S ;
. <4 NMC=29.8%, %#200=20.3 48s4(1 2 1 1| 3@ 4 O ; .
|l 80l ] 8.0 i
Very Loose, Wet, Grayish Brown, Low S :
Plasticity, Silty, Clayey Fine SAND o :
(SC-SM/A-4(0)), with Organics, o E
- | Munsell=2.5Y 5/2 1ss5| womea |wore =0 a -
@SS-5: LL=24, PL=20, PI=4, NMC=29.4%, o :
%#200=49.4
563.2- 5
135 AL 135 S S S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
| UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 ' County: | York [ Boring No.:[B-10
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | C. Piercy | Boring Location:] 259+16 Offset: [ 19ft-R | Alignment: | Mainline
Elev.: |573.2 ft Latitude: 135.120237 | Longitude: |-81.112888 Date Started: 5/31/2018
Total Depth: [26.1ft |Soil Depth: [19.3ft |Core Depth: |6.8 ft Date Completed: | 5/31/2018
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |NQ Driller: | D. Harris Groundwater: [TOB |5.0 ft |24HR| 0.3 ft
@® SPTN VALUE @
S_|s_ 2.18s | 28 3 % g =
gE | g€ MATERIAL DESCRIPTION S§S|EBE| EE |4 © © o] IS .
2 a G730 |82 |8 e 2|z A FINES CONTENT (%)
< A 6 F 0 10 20 30 40 50 60 70 80 90
Very Soft, Wet, Grayish Brown, Low S oo
| Plasticity, Sandy, Silty CLAY (CL-ML/A-4(1)), i SRR s R
Micaceous, with Organics, Munsell=2.5Y 5/2 SS-6 |WOH 1 1 Sl XX O A
@SS-6: LL=25, PL=18, PI=7, NMC=39.9%, S s
%#200=56.5
558.2
=> Gray, Munsell=2.5Y 5/1
85 vy 18.5
PARTIALLY WEATHERED ROCK (PWR) - SS-7 |50/4" 100+ >>@
— - SAMPLED AS: Hard, Wet, Gray, : — B
19.3 | Non-Plastic, Silty Fine SAND (SM/A-4), with 19.3 | s5.8 I50/0" 400+ - e §
Organics (Wood), Munsell=2.5Y 5/1 / @19.4-ft: UC Strength=26,670 psi
553.2 - METAGABBRO - —
Grayish Green/W hite, Medium Grained, Very NQ-1 C/;SRIEgS_%BS % RQQ_%: RMR_?Z’
Thickly Bedded, Plagioclase o S
Feldspar/Clinopyroxene, Slightly Weathered,
7 7| Very Strong Rock, Joints Dip from 20° to 2114 1
40°, Few Joints, Very Narrow to Tight,
Surface Stain/Filled (Iron Oxide/Quartz),
| | Irregular, Very Close, Slightly Rough to | 1
Rough
@NQ-2: Joints Dip from 10° to 40°, Few
Joints/Veins, Very Narrow to Tight, Surface
7] - Stain/Filled (Iron Oxide/Quartz), Irregular, 7] 7]
Very Close, Slightly Rough to Rough S oo
NQ-2 %REC=80; %RQD=79,:GSI=50:60
548.2- N N
-1 26.14 - T
Coring Terminated at 26.1 feet
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
| UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000

' County: | York

| Boring No.:| Rw-18

Site Descri

pt

ion: | SC 557 Bridge over Crowders C

reek

| Route: | SC 557

Eng./Geo.:

R. Wessinger

| Boring Location:

254+22

Offset: | 2ft-R

| Alignment: | Mainline

Elev.: |579.8 ft

| Latitude: | 35.12038

Longitude:

-81.114533

Date Started: 6/8/2018

Total Depth:

|486ft |Soil Depth: [48.6ft

| Core Depth:

[0t

Date Completed: 6/8/2018

Bore Hole Diameter (in):

|6

| Sampler Configuration

| Liner Required: | Y

® |LinerUsed: | Y

N

Drill Machine: | CME 550X

Drill Method: | HSA

Hammer Type:

Automatic

| Energy Ratio:| 81%

Core Size:

| N/A

Driller: | D. Harris

Groundwater:

TOB |15 ft

|24HR| 9.8 ft

(ft)

Elevation

(ft)

Depth

o

MATERIAL DESCRIPTION
Woodland

Graphic
Log

Sample

Depth
(ft)
Sample
No./Type

® SPT N VALUE @

PL MC LL

N Value

A FINES CONTENT (%)

4th 6"

569.8

564.8

4.0

5.5

8.0

13.5

il Stiff, Moist, Red, Non-Plastic, Sandy SILT

ALLUVIUM

Firm to Stiff, Moist, Red, High Plasticity,
Sandy Lean CLAY (CL/A-7-6(10)),
Munsell=10YR 4/8

@SS-1: LL=44, PL=20, PI=24, NMC=23.8%,
%#200=54.1

\%#200=59.2 |

\(ML/A—410H, Munsell= 2.5YR 5/6

|@SS-3: LL=NP, PL=NP, PI=NP,
NMC=20.9%, %#200=51.5

_‘Il ___________________ [

| RESIDUUM

!}Stiff, Moist, Red/White, Non-Plastic, Sandy
SILT (MU/A-4), Munseli=2.5YR 5/6 & 2.5YR
8/
Soft, Moist, Yellowish Red, Non-Plastic, SILT
(ML/A-4(0)), Munsell= 5YR 5/8

@SS-5: LL=NP, PL=NP, PI=NP,

H NMC=65.2%, %#200=87.4

Firm, Moist, Black, Non-Plastic, Sandy SILT

JV(ML/A-4(0)), Munsell= 2.5Y 8/1

@SS-6: LL=NP, PL=NP, PI=NP,
NMC=38.5%, %#200=59.5

Stiff, Wet, Brownish Yellow, Non-Plastic,
SILT (ML/A-4(0)) with Sand, Munsell= 10YR
6/6

@SS-7: LL=NP, PL=NP, PI=NP,
NMC=46.1%, %#200=76.1

Stiff, Wet, Brownish Yellow/Olive,
Non-Plastic, Sandy SILT (ML/A-4(0)),
Munsell=10YR 6/6 & 5Y 5/3

@SS-8: LL=NP, PL=NP, PI=NP,
NMC=40.1%, %#200=62.2

—I\ @SS-2: LL=43, PL=22, PI=21, NMC=27.2%, /

SS-1

® o a

§S-2

S§S-3

0 10 20 30 40 50 60 70 80 90

S§S-4

1"

SS-5

SS-6

SS-7

10

SS-8

1"

285 |

LEG

END

Continued Next Page

SS
ub

- Split Spoon
- Undisturbed Sample
AWG - Rock Core, 1-1/8"

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
CT - Continuous Tube

HSA - Hollow Stem Auger

DC - Driving Casing

CFA - Continuous Flight Augers

DRILLING METHOD
RW - Rotary Wash
RC - Rock Core




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 ' County: | York [ Boring No.:[RW-18
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| R. Wessinger | Boring Location: 254+22 Offset: | 2 ft-R | Alignment: | Mainline
Elev.: |579.8 ft | Latitude: | 35.12038 Longitude: |-81.114533 Date Started: 6/8/2018
Total Depth: [48.6ft |Soil Depth: [48.6ft |CoreDepth: |Oft Date Completed: | 6/8/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: | N/A Driller: | D. Harris Groundwater: [TOB |15 ft |24HR| 9.8 ft
@ SPTN VALUE ®
5 - P R § 9 PL MC LL
sg | 3& S8IE5E EE |, © 5 5| S
8 g MATERIAL DESCRIPTION g_. 88 53|08k o ; A FINES CONTENT (%)
w Z | c £ S
- & & ¥ 010 20 30 40 50 60 70 80 90
_ _| =>Hard, Moist, Greenish Gray, Munsell= _ I ]
5GY 5/1 SS9 (4 11 20 31 . o
549.8 . —
] ] 335 | ]
iy iy Tss-10|25 27 50 77 s ]
544.8 . — -
|38l ___ ] L1 11] 385 ]
_ _| PARTIALLY WEATHERED ROCK (PWR) 1 S8-11 {50/5.5" 100+ >>@
SAMPLED AS: Hard, Maist, Olive, o
539.8+ 7 Non-Plastic to Low Plasticity, SILT (ML/A-4) 1 la 7
| | with Sand, Munsell= 5Y 4/3 N | |
] ] o"'* 435 ]
i i 1 SS-12 [50/5" 100+ >>@
534.8- . - , -
| 488 ] © 485 | gaqa oo 100+ ->9
- - Boring Terminated at 48.6 feet Due to Auger - p
Refusal at Top of Rock
529.8 5 5
524.8 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[RW-19
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | C. Pierc | Boring Location:| 260+60 Offset: |3 ft- L | Alignment: | Mainline
Elev.: |572.7 ft Latitude: 135.120269 | Longitude: |-81.112402 Date Started: 6/1/2018
Total Depth: [21.1ft |SoilDepth: [21.1ft |CoreDepth: |[0ft Date Completed: | 6/1/2018
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |N/A Driller: | D. Harris Groundwater: [TOB |4.0 ft |24HR| Cave 2.0
@ SPTN VALUE ®
S £ 2.l8s | 28 E % g =4
cE | §E MATERIAL DESCRIPTION S§S|EBE| EE |4 © © »| S
2 a G320 |88 |8 v s o] = A FINES CONTENT (%)
0.0 | Woodland ; 28 5 F 0 10 20 30 40 50 60 70 80 90
03 nIopsoL sy .~~~ ,H+H 00 o o
- - Very Soft, Moist to Wet, Strong Brown, -4 SS-1 | WOH/18" 2 |WOHS 0 A ]
Non-Plastic, SILT (ML/A-4(0)) with Sand, : : :
4 2.0 Munsell=7.5YR 5/6 A4 20 : i
| @SS-1: LL=NP, PL=NP, PI=NP, ,’ AREE z ; oo
_ - \NMC 35.7%, %#200=78.2 | 48821 2 2 2 4 |@ >@< O A _
| 4_0_¥Soft Wet to Moist, Brown, Low Plasticity, :ﬁ‘ 4.0 k k S |
Sandy SILT (ML/A-4(4)), with Organics, T ; ;
llMunseII 10YR 5/3 I' Ras ~ .
567.77 7| @ss-2: LL=37, PL=31, PI=6, NMC=45.2%, | | | |- 18832 1 2 2] 3 /8= ok
| oZ#200=64 8 BRE
T 4! | S 6.0 -
ll_> Reddish Brown, Micaceous, Munsell= 5YRI s
e S J bk - SS4 |[WOHM2"1 2| 1 ® XX A :
Very Loose, Wet, Brown, Non-Plastic, Silty R
4 80 Fine SAND (SM/A-2-4), Micaceous, i 80 -
| Munsell=7.5YR 5/4 | - :
. -1 @SS-3: LL=NP, PL=NP, PI=NP, [ -1 SS8-5 WOH/24" |WOH® XX O: A
IINMC =29.5%, %#200=33.1 I' - :
562.77 } 1 > Gray, Low Plasticity, Munsell=10YR 5/1 II
| | @SS4 LL=32, PL=28, PI=4, NMC=30.5%, | | i
l%#200-49 4 |
7 7 Very Soft, Wet, Gray, Low Plasticity, Silty 7 : : : 1
CLAY (CL-ML/A-4(2)), Munsell=10YR 5/1 : : :
7] 7 @SS-5: LL=24, PL=20, PI=4, NMC=44.7%, 13 5' 7]
%#200=90.6 ' S : :
] 1 = A4 | ss6 | WoH/8"  (wOHR XX O A i
557 74 1 @SS-6: LL=28, PL=21, PI=7, NMC=36.5%, - : :
%#200=78.2 o :
Ves | 0 185 | i
N | Soft, Wet, Gray, Low Plasticity, SILT | S : i
(ML/A-4(1)), Micaceous, Munsell=10YR 5/1 Ss7 |12 1 2 3 @ X0 A
552 7 | @SS-7: LL=23, PL=21, PI=2, NMC=25.3%, S f
‘ %#200=51.5
1 2114 211 ss-8-10/0" 100+ T
Boring Terminated at 21.1 feet Due to Auger
i _| Refusal at Top of Rock i >>@
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[ AP-1
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | R. Wessinger | Boring Location:| 255+66 Offset: [20ft-R | Alignment: | Mainline
Elev.: |575.6 ft | Latitude: 135.120303 | Longitude: |-81.114057 Date Started: 6/8/2018
Total Depth: [37.4ft [Soil Depth: [37.4ft |CoreDepth: [Oft Date Completed: | 6/8/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: |[Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |N/A Driller: | D. Harris Groundwater: [ TOB |15 ft |24HR| Not Recorfled
® SPTNVALUE ®
5 - o o | o § 9 PL MC LL
Sg | 88 5288gl 2. . . .| T
3 g MATERIAL DESCRIPTION g_. 58% & s |e © oo ; A FINES CONTENT (%)
u 0.0 | Woodland 28 5 F 010 20 30 40 50 60 70 80 90
Drill to 15.0 feet e
570.6 . .
565.6 . .
| 150 15.0 5
5606 - Wet, Yellowish Brown/Light Olive E
| | Brown/White, Non-Plastic, Sandy SILT | : 1
(MUA-4(0)), Munsell=10YR 6/8, 2.5Y 5/3& || | | Ub-1 A
1 171 2.5Y 8/1 | : |
@UD-1: LL=NP, PL=NP, PI=NP,
_ _| \%#200=58.6 1 |
| | Drill to Auger Refusal | 1
555.6 . .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[ AP-1
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | R. Wessinger | Boring Location:| 255+66 Offset: [20ft-R | Alignment: | Mainline
Elev.: | 575.6 ft | Latitude: 135120303 | Longitude: |-81.114057 Date Started: 6/8/2018
Total Depth: [37.4ft [Soil Depth: [37.4ft |CoreDepth: [Oft Date Completed: | 6/8/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |N/A Driller: | D. Harris Groundwater: [ TOB |15 ft |24HR | Not Recorgled
® SPTNVALUE ®

5 - o lo. | o § 9 PL MC LL

sg | 88 5988gl 2. . . .| T

3 g MATERIAL DESCRIPTION g_. 58 550 & ° o ; A FINES CONTENT (%)

w Z | c £ S

- & & ¥ 0 10 20 30 40 50 60 70 80 90
545.6 . .
540.6 . .
| 874 374 | so1-{1oren 100+ >
Boring Terminated at 37.4 feet Due to Auger
7] 7| Refusal at Top of Rock 7] 7]
535.6 . .
530.6 . .
LEGEND
SAMPLER TYPE DRILLING METHOD

SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash

UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 ' County: | York [ Boring No.:[ AP-2
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.: | C. Piercy | Boring Location: 259+26 Offset: [17ft-L | Alignment: | Mainline
Elev.: |573.7 ft Latitude: 135.120333 | Longitude: |-81.112848 Date Started: 6/1/2018
Total Depth: [245ft |Soil Depth: [24.5ft |CoreDepth: |0ft Date Completed: | 6/1/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: | N/A Driller: | D. Harris Groundwater: [TOB |[Not Recorded  |24HR| Cave 2.0-f
©® SPTN VALUE @
5 < o |lo. | 08 . PL MC LL
Sg | 58 MATERIAL DESCRIPTION 58|2%g| €€ (. % - .| S
I - 571867 8331228 %2 A FINES CONTENT (%)
w 0.0 | Woodland 2 &8 &5 F 010 20 30 40 50 60 70 80 90
Drill to 13.0 feet e
568.7 - -
563.7 - -
| 130 ; 13.0 i
Wet, Yellowish Brown, Non-Plastic, Fine to o :
| _| Medium SAND (SP/A-2), Munsell=10YR 5/4 :ﬁ : 4 UD-1 i
| 150 - 15.0 5
558.7 Wet, Brown, Non-Plastic, Silty Fine SAND | | 5
| | (SM/A-4(0)), Munsell=7.5YR 5/4 = 4 Up=2 A ]
@UD-2: LL=NP, PL=NP, PI=NP, R 5
4 17.0_, %#200=38.3 : .
N\ /
] - Drill to Auger Refusal _ ]
553.7 . .
| 245] 245 | 554 | sof0 160+ >
548.7 - _| Boring Terminated at 24.5 feet Due to Auger i
‘ Refusal at Top of Rock
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 7/16/18

SC%T Soil Test Log

Project ID:| G4843.000 | County: | York [ Boring No.:[ AP-3
Site Description: | SC 557 Bridge over Crowders Creek | Route: | SC 557
Eng./Geo.:| C. Pierc | Boring Location:| 258+76 Offset: [19ft-L | Alignment: | Mainline
Elev.: |574.4 ft Latitude: 135.120351 | Longitude: |-81.113011 Date Started: 6/4/2018
Total Depth: |8 ft | Soil Depth: |8t | Core Depth: |0t Date Completed: | 6/4/2018
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ) |LinerUsed: |[Y ®
Drill Machine: | CME 550X | Drill Method: | HSA Hammer Type: Automatic | Energy Ratio:| 81%
Core Size: |N/A Driller: | D. Harris Groundwater: [ TOB |Not Recorded  [24HR| Not Recoried
® SPTNVALUE ®
5 < o |lo. | 08 . PL MC LL
Sg | ge MATERIAL DESCRIPTION S§8IE88| E€ |, © 4 1| &
8- |87 5188 | 83|22 882 A FINES CONTENT (%)
u 0.0 | Woodland 28 5 F 010 20 30 40 50 60 70 80 90
Drill to 4.0 feet e
1 a0 4.0 i
Moist, Strong Brown, Low Plasticity, Sandy :
5604 | SILT (ML/A-4(4)), Munsell=7 5YR 5/6 1 o N
' @UD-1: LL=34, PL=26, PI=8, %#200=67.2 ) -
1 60 6.0 i
@UD-2: No Recovery
. . - UD-2 .
1 80 i
Boring Terminated at 8.0 feet
564.4- . .
559.4- . .
554.4~ . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC 557 Bridge over Crowders Creek
Final Bridge Geotechnical Engineering Report

APPENDIX

SECTION 5 SHELBY TUBE PREPARATION LOGS




Shelby Tube UD-1

UNDISTURBED SHELBY TUBE SAMPLE LOG

(Top of Tube)

0" Project: SC 557 Bridge over Crowders
2" — _ _ Creek
Wax & Fill Material (5")
4" — . SCDOT Project ID: 0041800RD01
6" —| Dryto Moist, vellowish | A
— Dry to Moist, Yellowis . _
o Brown/Light Olive Brown,/ F&ME Project No.: G4843
i White, Non-Plastic, Sandy UD-1.A Boring No.: AP-1
" Munsell=10YR 6/8, 2.5Y S le Depth: 15.0'-17.1"
12" 5/3&2.5Y8/1 X ampre Bept: 5> '
14" — UD-1.B Date Sampled: 6/8/2018
16" — Date Pushed: 6/11/2018
1y X
Sample ID: 18-1156
20" = UD-1.C
o _ — Additional Comments:
Shelby Tube was advanced 26", and
24" — X 25" of material was recovered.

. Samples UD-1.A, UD-1.B and UD-1.C
26" — UD-1.D were was used for triaxial shear.
28" —| V Sample UD-1.B was used for grain size
20" WA Taer AT %;({' analysis and Atterberg limits.

LABORATORY TEST RESULTS
Liquid | Plastic | Plasticity | %#200 Water C O c' o)
Limit | Limit Index Sieve | Content (%) | (psi) (psi)
NP NP NP 58.6 -~ 0.51126.410.25|36.4
F&ME

CONSULTANTS

3112 Devine Street  Columbia, South Carolina 29205 P 803.254.4540 F 803.254.4542 www.fmecol.com



SC 557 Bridge over Crowders Creek
Boring AP-1: Station 255+66, Offset 20 ft - R

[v]
r4
=
&
]
o
S
&
E
z
o
&
<
]
Z
=
5
=]

2|

uUD-1.B

'ORLD STANDARD IN MATERIAL TESTING

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RDO01 EOREMINTRINES



Shelby Tube UD-1

UNDISTURBED SHELBY TUBE SAMPLE LOG

(Top of Tube)

0" 15.0 Project: SC 557 Bridge over Crowders
2|| . Creek
4" — SCDOT Project ID: 0041800RD01
6" =] NORECOVERY (12-1/2") F&ME Project No.: G4843
8" 1
Boring No.: AP-2
10" 1
" Sample Depth: 13.0'-15.0'
2 Wet, Yellowish Brown /}14'0'
14" — Non-Plastic, Fine to UD-1A Date Sampled: 6/1/2018
16" — Medium SAND (SP/A-2), .
. Munsell=10YR 5/4 Date Pushed: 6/13/2018
" ym=mmmmm——=--- At \
! Wet, Dark Grayish ! Sample ID: 18-1096
20" — / Brown, Non-Plastic, ‘| UD-1.B
o | Sandy SILT (ML/A-4), "& Additional Comments:
__M9[1§§UEZ-_5_Y_‘_1[Z_“ _____ 14.9' Shelby Tube was advanced 24", and
24" Wax & Taper (1) 15.0" 11-1/2" of material was recovered.
Neither classification testing nor
triaxial testing was performed on the
recovered material.
LABORATORY TEST RESULTS
Liquid | Plastic | Plasticity | %#200 Water C O c' o'
Limit | Limit Index Sieve | Content (%) | (psi) (psi)
F&ME

CONSULTANTS

3112 Devine Street  Columbia, South Carolina 29205 P 803.254.4540 F 803.254.4542 www.fmecol.com



UNDISTURBED SHELBY TUBE SAMPLE LOG

Shelby Tube UD-2
(Top of Tube)

0" 15.0 Project: SC 557 Bridge over Crowders
o | Wax & Fill Material (2-3/4") Creek
: A15.2'
4" — Wet, Brown, Non-Plastic, SCDOT Project ID: 0041800RDO1
. Silty Fine SAND e
6" (sm/A-4(0)), ““' " F&ME Project No.: G4843
gn Munsell=7.5YR 5/4
10" — => Brown, Munsell=7.5YR X Boring No.: AP-2
5/2 , ' |
12" — UD-2.B Sample Depth: 15.0'-17.0
14" — X Date Sampled: 6/1/2018
16" — Date Pushed: 6/13/2018
18" 1
UD-2.C  sample ID: 18-1096
20" 1
5o UD-2.D Additional Comments:
T Fe-mssmmsmmocmmmm oo --1—16.9' Shelby Tube was advanced 24", and
24" Uiz Teper (i 2 17.0' 21-1/4" of material was recovered.
Sample UD-2.A was very wet and
slumped when extracted and placed
on the triaxial pedestal. Sample
UD-2.B was extracted straight into
membrane from the tube. Samples
UD-2.B & UD-2.C were used for triaxial
testing. Sample UD-2.B was used for
grain size analysis and Atterberg limits.
LABORATORY TEST RESULTS
Liquid | Plastic | Plasticity | %#200 Water C O c' o'
Limit | Limit Index Sieve | Content (%) | (psi) (psi)
NP NP NP 38.3 -- -- -- 10.00141.0
F&ME

CONSULT!

ANTS 3112 Devine Street  Columbia, South Carolina 29205 P 803.254.4540 F 803.254.4542 www.fmecol.com




SC 557 Bridge over Crowders Creek
Boring AP-2: Station 259+26, Offset 17 ft - L
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WORLD STANDARD IN MATERIAL TESTING.
o PR P

UD-2. (Sample Slumped on Pedestal)

)
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b
4
2
-
g
3
<
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3
I
8
z
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UD-2.C

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RDO01 EOREMINTRINES




UNDISTURBED SHELBY TUBE SAMPLE LOG

Shelby Tube UD-1
P d For:
(Top of Tube) repareaTor xg

OII

CONSULTANTS 3112 Devine Street  Columbia, South Carolina 29205 P 803.254.4540 F 803.254.4542 www.fmecol.com

| |
| |
| |
| |
| |
| |
| Wax & Fill Material (2") Project: SC 557 Bridge over Crowders
: 2" A4_2' Creek }
| | Wet, Strong Brown, Low |
| 4" — Plasticity, Sandy SILT. SCDOT Project ID: 0041800RDO1 ‘
| . (M1 !2—][’]]] UD-1.A ‘
T MumcelleT SYR 5 /6 F&ME Project No.: G4843 ‘
8" — X \
| Boring No.: AP-3 |
| 10" _ ‘
: 12" — UD-1.B  sample Depth: 4.0'- 6.0’ }
: 14" — X Date Sampled: 6/15/2018 }
16" — Date Pushed: 6/15/2018 }
| 18" | UD'].C ‘
| Sample ID: 18-1112 |
- 20" — UD-1.D |
| ot UD-1.E Additional Comments: |
| o £ Q' Shelby Tube was advanced 24", and 22" |
: 24" Wax & Taper (1"] 6.0' of material was recovered. Sample }
| UD-1.A contained several voids. ‘
| Samples UD-1.B & UD-1.C were was |
| used for triaxial shear. Sample UD-1.B
| was used for grain size analysis and |
| Atterberg limits. Sample UD-1.D |
| contained organics (wood) in the bottom
: of the sample. Sample UD-1.E was used }
| for consolidation testing. ‘
: LABORATORY TEST RESULTS }
: Liquid | Plastic | Plasticity | %#200 Water c | o c' o |
| Limit | Limit Index Sieve | Content (%)| (psi) (psi) }
: 34 26 8 67.2 -- 1.16(13.2(0.05] 35.9 }
: |
- [F&ME }
| |

|



SC 557 Bridge over Crowders Creek
Boring AP-3: Station 258+76, Offset 19 ft - L

UD-LA UD-1.B

ubD-1.D

UD-1.D (Bottom)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RDO01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Boring AP-3: Station 258+76, Offset 19 ft - L

| @
£
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UD-LE UD-L.E (Top)

SC 557 Bridge over Crowders Creek F&ME

F&ME Project No.: G4843; SCDOT Project No.: 0041800RDO01 EOREMINTRINES



UNDISTURBED SHELBY TUBE SAMPLE LOG

Shelby Tube UD-2
P d For:
(Top of Tube) repareaTor xg

0 6.0 Project: SC 557 Bridge over Crowders
2|| . Creek
4" — SCDOT Project ID: 0041800RD01
6" F&ME Project No.: G4843
8" —
Boring No.: AP-3
10" —
" Sample Depth: 6.0'- 8.0'
127 — NO RECOVERY pleep
14" — Date Sampled: 6/15/2018
16" — Date Pushed: N/A
18" 1
Sample ID: 18-1112
om ] Additional Comments:
Shelby Tube was advanced 24", but no
24" 8.0 sample was recovered.

LABORATORY TEST RESULTS
Liquid | Plastic | Plasticity | %#200 Water C O c' o)
Limit | Limit Index Sieve | Content (%) | (psi) (psi)
F&ME

CONSULTANTS 3112 Devine Street  Columbia, South Carolina 29205 P 803.254.4540 F 803.254.4542 www.fmecol.com

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
20" — |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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| |
| |
| |
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| |
| |
| |
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SC 557 Bridge over Crowders Creek
Final Bridge Geotechnical Engineering Report

APPENDIX

SECTION 6 ROCK CORE PHOTOS




SC 557 Bridge over Crowders Creek
Boring B-4 — Station 256+76, Offset 19 ft — L

Begin Run 1
(24.5-26.8-ft)
Begin Run 2 UC Strength
(26.8-31.8-ft) 10,510 p%i
UC Strength
9,560 psi
0.0 0.2 0.4 0.6 0.8 1.0 12 14 1.6 1.8 2.0
I I I I I I I I I I I
I I I I I I I I I I I
SCALE (FEET)
Begin Run 3
(31.8-36.8-ft)
Begin Run 4
(36.8-41.8-ft)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES



SC 557 Bridge over Crowders Creek
Boring B-4 — Station 256+76, Offset 19 ft — L

Begin Run 5
(41.8-46.8-ft)

i)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Boring B-5 — Station 256+66, Offset 19 ft - R

Begin Run 1
(29.3-31.1-ft)

Begin Run 2
(31.1-36.1-ft)

UC Strength
26,420 psi

SCALE (FEET)

Begin Run 3
(36.1-41.1-ft)

UC Strength
20,110 psi

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES



SC 557 Bridge over Crowders Creek
Boring B-5 — Station 256+66, Offset 19 ft - R

Begin Run 4
(41.1-46.1-ft)

Begin Run 5
(46.1-49.8-ft)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Boring B-6 — Station 257+77, Offset 20 ft — L

UC Strength
Begin Run 1 29,140 psi
(26.4-30.9-ft)
Begin Run 2
(30.9-35.9-ft)
UC Strength
39,210 psi
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
I I I I I I I I I I I
I I I I I I I I I I I
SCALE (FEET)
Begin Run 3
(35.9-40.9-ft)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES



SC 557 Bridge over Crowders Creek
Boring B-6 — Station 257+77, Offset 20 ft — L

Begin Run 4
(40.9-45.9-1t)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Boring B-7 — Station 257+70, Offset 22 ft - R

Begin Run 1
(27.5-30.3-ft)

Begin Run 2
(30.3-35.3-ft)

UC Strength
8,200 psi

SCALE (FEET)

Begin Run 3
(35.3-40.3-ft)

SCALE (FEET)

UC Strength
17,190 psi

F&ME

SC 557 Bridge over Crowders Creek CONSULTANTS

F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01




SC 557 Bridge over Crowders Creek
Boring B-7 — Station 257+70, Offset 22 ft - R

Begin Run 4
(40.3-45.3-ft)

Begin Run 5
(45.3-48.3-1t)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Boring B-8 — Station 258+76, Offset 19 ft — L

Begin Run 1
(26.6-31.6-ft)

UC Strength
; 13,680 psi
Begin Run 2
(31.6-36.6-ft)
UC Strength
19,620 psi
0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0
I I I I I I I I I I
I I I I I I I I I I I
SCALE (FEET)
Begin Run 3 ucC Strengt.h
(36.6-41.6-ft) 16,810 psi
Begin Run 4
(41.6-46.6-ft)

SCALE (FEET)

SC 557 Bridge over Crowders Creek F&ME

F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Boring B-9 — Station 258+67, Offset 19 ft - R

Begin Run 1
(20.9-25.9-ft)
UC Strength
19,840 psi
Begin Run 2
(25.9-30.9-ft)
UC Strength
26,980 psi
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
I I I I I I I I I I I
I I I I I I I I I I I
SCALE (FEET)
Begin Run 3
(30.9-35.9-ft)

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES



SC 557 Bridge over Crowders Creek
Boring B-9 — Station 258+67, Offset 19 ft - R

Begin Run4  [FESGESS
(35.9-40.9-ft) | EERSEEANE e S

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RD01 EOREMINTRINES



SC 557 Bridge over Crowders Creek
Boring B-10 — Station 259+16, 19 ft - R

Begin Run 1
(19.3-21.1-ft)

Begin Run 2
(21.1-26.1-ft)

UC Strength
26,670 psi

SCALE (FEET)

F&ME

SC 557 Bridge over Crowders Creek
F&ME Project No.: G4843; SCDOT Project No.: 0041800RDO01 EOREMINTRINES




SC 557 Bridge over Crowders Creek
Final Bridge Geotechnical Engineering Report

APPENDIX

SECTION 7 LABORATORY TEST RESULTS




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/18/18

® % | p»

SCLOT

PROJECT ID _G4843.000

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

GRAIN SIZE DISTRIBUTION

PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

100
95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES \

6 4 3

215 134 1/23/8 3

U.S. SIEVE NUMBERS

\\\?

6 810 1416 20 30 40 50 60 100 140 20!

HYDROMETER

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

GRAVEL

SAND

COBBLES

coarse ‘

fine

coarse ‘ medium ‘

fine

SILT OR CLAY

0.001

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-3

2.0

Silty, Clayey Fine SAND (SC-SM) A-4(0)

25

20

5

M e

B-3

4.0

Silty Fine SAND (SM) A-4(0)

NP

NP

NP

B-3

6.0

Silty Fine SAND (SM) A-4(0)

NP

NP

NP

B-3

8.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

® % | p»

B-3

10.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

B-3

2.0

4.76

0.554

0.098

0.0

56.2

43.8

M e

B-3

4.0

4.76

0.652

0.131

0.0

64.3

35.7

B-3

6.0

4.76

0.642

0.117

0.0

59.1

40.9

B-3

8.0

4.76

0.413

0.0

39.9

60.1

B-3

10.0

4.76

0.473

0.0

45.2

54.8




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/18/18

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

100
95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES

6 4 3

215 134 1/23/8 3

U.S. SIEVE NUMBERS

6 Bw 1416 20 30 40 50 60 100 140 20

HYDROMETER

I

TRl 1]

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse ‘ fin

e

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-3

15.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

BOREHOLE DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

B-3

15.0

4.76

0.484

0.0

40.5

59.5




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 12 3 6 810 1416 20 30 40 50 60 10014020
100 | : TTT | T % ; | ;
90 :
85
80 i
75
70
65
'_
T :
QO 60 5\& :
w :
= :
> 55 5
o :
: . LIl
z ° \\ ;
[ :
= 45 -
& x
P I
L
~ 35 :
30 m\k
25 \k
20
15
10
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B4 2.0 Silty Fine SAND (SM) A-4(0) NP | NP | NP
B-4 4.0 Silty Fine SAND (SM) A-4(0) 23 | 20 | 3
A B4 6.0 Silty, Clayey Fine SAND (SC-SM) A-4(0) 29 | 22 7
x| B-4 8.0 Silty Fine SAND (SM) A-4(0) 28 | 23 | 5
®| B-4 10.0 Silty Fine SAND (SM) A-4(0) 32 | 26 | 6
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B4 2.0 9.52 0.761 0.114 0.2 63.5 36.3
B-4 4.0 4.76 0.578 0.103 0.0 58.1 419
Al B4 6.0 4.76 0.636 0.115 0.0 60.6 394
x| B-4 8.0 4.76 0.737 0.134 0.0 61.0 131 259
©| B-4 10.0 4.76 0.618 0.133 0.0 63.1 36.9




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 1238 3 ‘ 6 810 1416 20 30 40 50 60 10014020
100 | : TTT T T : I
95 ‘ ;
90 :
85
80 i
75
70
65
'_
T * :
QO 60 :
w :
2 l
> 55 5
m .
£ indlll
z ° C?\& 5
[ :
E 45 \%
L .
g 40 i
: !
35 \ !
30 ,X *
2
20 x
15 u
10 5 x|
>
5 =
0 : : : ﬂ\\%
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-5 2.0 Silty Fine SAND (SM) A-4(0) NP | NP | NP
B-5 4.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP | 2.56 [12.04
Al B-5 6.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
x| B-5 8.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
®| B-5 10.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-5 20 4.76 0.581 0.132 0.0 64.0 36.0
B-5 4.0 4.76 0.753 0.17 0.018 0.0 78.6 16.3 5.1
A B-5 6.0 4.76 0.778 0.232 0.0 85.4 14.6
x| B-5 8.0 4.76 0.685 0.163 0.0 70.6 294
® B-5 10.0 4.76 0.703 0.185 0.0 74.2 25.8




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 12 3 6 810 1416 20 30 40 50 60 10014020
100 | : B £ SN§ I
95 M :
90 : :
X i é
85 A \ §
. ; \\&\ |
. N
: AN
65
'_
T L :
QO 60 :
w :
2 1 /|
> 55 5
m .
g T
: o\
E 45 L\
i}
S 40
L
: 1
35 \\
30
25
20 w
15
10
5
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND ) SILT OR CLAY
coarse fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-6 20 Silty Fine SAND (SM) A-2-4 NP | NP | NP
B-6 4.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
Al B-6 6.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
x| B-6 8.0 Silty Fine SAND (SM) A-4(0) NP | NP | NP
® B-6 10.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-6 20 9.52 0.402 0.153 0.3 779 21.8
B-6 4.0 9.52 1.64 0.123 038 64.8 344
A B-6 6.0 4.76 1114 0.112 0.0 66.2 33.8
x| B-6 8.0 4.76 0.377 0.081 0.0 52.6 47.4
®© B-6 10.0 4.76 0.406 0.171 0.0 79.6 204




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY

York

U.S. SIEVE OPENING IN INCHES

6 4 3

215 134 1/23/8 3

U.S. SIEVE NUMBERS

6 810 1416 20 30 40 50 60 100 140 20!

HYDROMETER

100

\6T

95

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

10

1
GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘ fin

e

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc

Cu

® B-6

15.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50 D10

%Gravel

%Sand

%Silt

%Clay

® B-6

15.0

4.76

0.584

0.052

0.0

429

34.5

225




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

® % | p»

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

100
95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES
6 4 3 21

U.S. SIEVE NUMBERS \ HYDROMETER

5 13/4 12 3 i 6 810 1416 20 30 40 50 60 100 140 20!

Bl

IR
N

//
//*/

T @&

100

10

1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

GRAVEL

SAND

COBBLES

coarse

fine

‘ SILT OR CLAY

fine

coarse ‘ medium

BOREHOLE DEPTH

Classification LL PL Pl Cc Cu

B-7

2.0

Silty Fine SAND (SM) A-2-4 NP | NP | NP

M e

B-7

4.0

Silty Fine SAND (SM) A-2-4 NP | NP | NP

B-7

6.0

Silty Fine SAND (SM) A-4(0) NP | NP | NP

B-7

8.0

Silty Fine SAND (SM) A-4(0) NP | NP | NP

® % | p»

B-7

10.0

Poorly Graded Fine SAND (SP-SM) with Silt A-2-4 NP | NP | NP | 144 | 4.29

BOREHOLE DEPTH

D100

D95

D50 D10 %Gravel %Sand %Silt %Clay

B-7

2.0

9.52

0.582

0.168 0.2 80.0 19.8

M e

B-7

4.0

9.52

0.773

0.166 0.6 79.2 20.1

B-7

6.0

9.52

1.631

0.111 0.5 60.6 38.8

B-7

8.0

4.76

0.565

0.095 0.0 59.4 40.6

B-7

10.0

4.76

0.804

0.241 0.0 88.0 12.0
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement
PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

100
95
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65
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45

40

35
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25
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15

10

U.S. SIEVE OPENING IN INCHES

6 4 3

215 134 1/23/8 3

U.S. SIEVE NUMBERS

HYDROMETER

T

6 810 1416 20 30 40 50 60 10014020
T 1 B

= 11

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.5!1%

GRAVEL

SAND

COBBLES

coarse ‘ fin

e

coarse ‘ medium ‘

fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc Cu

B-7

15.0

Silty Fine SAND (SM) A-4(0)

NP

NP

NP

X

B-7

20.0

Poorly Graded M/C SAND (SP-SM) with Silt A-1-b

NP

NP

NP

1.60 | 3.09

BOREHOLE DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

B-7

15.0

4.76

0.729

0.12

0.0

63.9

36.1

X

B-7

20.0

4.76

1.353

0.547

0.198

0.0

93.9

6.0

0.0
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 1238 3 6 810 1416 30 40 50 60 100 14020
100 T T T ﬁ‘+ﬂh%%§\§i T
95 : : : :
j\
90
85 &%\
80 1\\\
75 \
70
65
'—
I
O 60
w
=
> 55
o
§ 50
Z 5
[T
E 45
w
S 40
i
. 35
IS
30 \Q\Q
25 “\®\
20 mi
15 0
10 ©
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-8 2.0 Sandy SILT (ML) A-4(0) NP NP NP
B-8 4.0 Sandy SILT (ML) A-4(5) 34 26 8
Al B-8 6.0 Sandy SILT (ML) A-4(1) 30 26 4
*| B-8 8.0 Sandy SILT (ML) A-4(3) 30 24 6
©| B-8 10.0 Sandy SILT (ML) A-4(2) 31 25 6 3.43 160.12
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-8 2.0 4.76 0.169 0.0 36.8 63.2
B-8 4.0 4.76 0.174 0.0 32.0 68.0
Al B-8 6.0 2 0.231 0.0 43.9 56.1
*| B-8 8.0 9.52 0.538 0.5 38.8 60.7
©| B-8 10.0 2 0.252 0.06 0.001 0.0 43.7 38.5 17.8
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES

6 4 3

215 1

U.S. SIEVE NUMBERS
810 1416 20 30 40 50 60 10014020

HYDROMETER

100

1/23/8 3
RRRa iEin-1

6
N

& 20

95

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

coarse ‘

medium

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

® B-8

15.0

Silty Fine SAND (SM) A-2-4

NP

NP

NP

X B-8

20.0

Silty Fine SAND (SM) A-2-4

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

® B-8

15.0

4.76

0.805

0.123

0.0

74.5

255

X B-8

20.0

19

0.412

0.169

21

83.8

14.1
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY

York

U.S. SIEVE OPENING IN INCHES

6 4 3

|
2318 3 4

U.S. SIEVE NUMBERS

810 1416

100

215 134 1
1T

FM T T

LT

F

50 60 100 140200

HYDROMETER

95

TR

90

85

N

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35
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25

20

RN EEREEE EE

15

10

100
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1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘

fine

coarse ‘

medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

B-9

2.0

SILT (ML) A-4(0)

NP

NP

NP

M e

B-9

4.0

Silty Fine SAND (SM) A-2-4

33

27

6

B-9

8.0

SILT (ML) with Sand A-4(5)

33

25

8

3.04 | 40.60

B-9

10.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

® % | p»

B-9

15.0

Silty F/M SAND (SM) A-2-4

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

B-9

2.0

0.11

0.0

9.2

90.8

M e

B-9

4.0

0.17

0.097

0.0

71.2

28.8

B-9

8.0

0.155

0.045

0.001

0.0

284

51.3

20.2

B-9

10.0

9.52

0.893

0.3

44.5

55.2

B-9

15.0

19

10.083

0.345

8.8

71.6

19.6
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement
PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 1238 3 * 6 810 1416 30 40 50 60 100 14020
100 | ~ RN ] I
95 \ ‘
. h
85 %
80 :‘
75 \
70 \ \\
65
|_
: |
O 60
w
L \
> 55
m
g LA
: i
[ :
B 45 X ;
L .
e 40 :
L :
: i
. WAl
30
25
20 *
15 :
10
5
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND ) SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
e B-10 2.0 Silty Fine SAND (SM) A-4(0) 30 | 27 | 3
B-10 4.0 Sandy SILT (ML) A-4(0) NP | NP | NP
Al B-10 6.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
x| B-10 8.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
®| B-10 10.0 Silty, Clayey Fine SAND (SC-SM) A-4(0) 24 | 20 | 4
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-10 20 2 0.172 0.083 0.0 55.5 44.5
B-10 4.0 4.76 0.379 0.0 49.1 50.9
Al B-10 6.0 4.76 0.933 0.173 0.0 80.2 19.8
x| B-10 8.0 9.52 1.047 0.232 0.1 79.6 20.3
®| B-10 10.0 2 0.319 0.076 0.0 50.6 494
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES
215 134 1/23/8 3

6 4 3

6

U.S. SIEVE NUMBERS

810 1416 20 30 40 50 60 10014020

HYDROMETER

100
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70

65

60

55
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40

35
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25

20

15

10

100

10

1
GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse ‘

fine

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-10

15.0

Sandy, Silty CLAY (CL-ML) A-4(1)

25

18

BOREHOLE

DEPTH

D100

D95

D50 D10

%Gravel

%Sand

%Silt

%Clay

B-10

15.0

4.76

0.344

0.0

43.5

56.5
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Bridge over Crowders Creek
PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES
6 4 3 21

5 13/4 1/23(8 3

U.S. SIEVE NUMBERS

i 6 810 1416 20 30 40 50 60 100 140 20!

HYDROMETER

100

95

§§§+&

90

85

N

80

75

i
:

70

65

60

55

50

45

40

35

30

25

20

15

10

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘

fine

coarse ‘ medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc

Cu

RW-18

2.0

Sandy Lean CLAY (CL) A-7-6(10)

44

20

24

M e

RW-18

4.0

Sandy Lean CLAY (CL) A-7-6(10)

43

22

21

RW-18

6.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

RW-18

10.0

SILT (ML) A-4(0)

NP

NP

NP

® % | p»

RW-18

15.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

RW-18

2.0

4.76

0.383

0.0

45.9

54.1

M e

RW-18

4.0

0.348

0.0

40.8

59.2

RW-18

6.0

9.52

0.375

04

48.1

51.5

RW-18

10.0

4.76

0.133

0.0

12.6

874

RW-18

15.0

0.31

0.0

40.5

59.5
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Bridge over Crowders Creek

PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES \

6 4 3

215 134 1/23/8 3

U.S. SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

‘ fine

coarse ‘

medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

® RW-18

20.0

SILT (ML) with Sand A-4(0)

NP

NP

NP

X| RW-18

25.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

® RW-18

20.0

4.76

0.175

0.0

239

76.1

X| RW-18

25.0

4.76

0.318

0.0

37.8

62.2
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY

York

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES \

6 4 3

U.S. SIEVE NUMBERS

100 \

215 13/4 1/23/8 3
TTT ] T i
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse ‘ fine

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL PL Pl

Cc

Cu

RW-19 2.0

SILT (ML) with Sand A-4(0)

NP | NP | NP

M e

RW-19 4.0

Sandy SILT (ML) A-4(4)

37 | 31 6

RW-19 6.0

Silty Fine SAND (SM) A-2-4

NP | NP | NP

RW-19 8.0

Silty Fine SAND (SM) A-2-4

32 | 28 4

® % | p»

RW-19 10.0

Silty CLAY (CL-ML) A-4(2)

24 | 20 4

BOREHOLE DEPTH

D100 D95

D50

D10

%Gravel

%Sand %Silt

%Clay

RW-19 2.0

2 0.162

0.0

21.8

78.2

M e

RW-19 4.0

2 0.32

0.0

35.2

64.8

RW-19 6.0

4.76 0.762

0.11

0.0

66.9

33.1

RW-19 8.0

4.76 0.381

0.077

0.0

50.6

494

RW-19 10.0

4.76 0.144

0.0

9.4

90.6
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement
PROJECT COUNTY _York

U.S. SIEVE OPENING IN INCHES
6 4 3 21

U.S. SIEVE NUMBERS
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medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

® RW-19

15.0

Silty CLAY (CL-ML) with Sand A-4(4)

28

21

X| RW-19

20.0

SILT (ML) A-4(1)

23

21

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

® RW-19

15.0

4.76

0.338

0.0

21.8

78.2

X| RW-19

20.0

9.52

3.431

31

45.5

51.5
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement
PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

6 4 3

U.S. SIEVE NUMBERS
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e
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SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

AP-1

17.0

Sandy SILT (ML) A-4(0)

NP

NP

NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel %Sand

%Silt

%Clay

AP-1

17.0

19

9.831

6.8 34.6

58.6
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SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

6 4 3 215 13/4 12
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GRAIN SIZE IN MILLIMETERS

0.1
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0.001

GRAVEL

SAND

COBBLES

coarse ‘ fin

e

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

AP-2

17.0

Silty Fine SAND (SM) A-4(0)

NP

NP

NP

BOREHOLE DEPTH

D100

D95

D50 D10

%Gravel

%Sand

%Silt

%Clay

AP-2

17.0

9.52

0.739

0.102

0.2

61.6

38.3




GRAIN SIZE - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/22/18

SCLOT

PROJECT ID _G4843.000

GRAIN SIZE DISTRIBUTION

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

6 4 3

215 134 1/23)8 3 4
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GRAIN SIZE IN MILLIMETERS
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0.001

GRAVEL

SAND

COBBLES

coarse ‘ fin

e

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

AP-3

6.0

Sandy SILT (ML) A-4(4)

34

26

BOREHOLE DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

AP-3

6.0

0.235

0.0

32.8

67.2
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

” @ | o P
50 %
P /
L
A
s 40 /
T /
|
C /
130 7
Y /
' N
N
N 20
E
X
10 /
T W |
O
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |Fines | Classification
® B-3 20| 25| 20 5| 44/ Silty, Clayey Fine SAND (SC-SM) A-4(0)
B-3 40| NP| NP| NP| 36/ Silty Fine SAND (SM) A-4(0)
A B-3 6.0/ NP, NP| NP| 41 Silty Fine SAND (SM) A-4(0)
x| B-3 80 NP, NP| NP| 60| Sandy SILT (ML) A-4(0)
®|B-3 10.0, NP| NP| NP| 55| Sandy SILT (ML) A-4(0)
o B-3 15.0/ NP| NP| NP| 59| Sandy SILT (ML) A-4(0)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York

” @ | o P
50 4
P /
L /
A
S 40
T /
I
o} /
130 7
Y /
' s
N
N 20
E
X
10 //
®
CL-ML %
) |
o' ¢
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® B-4 20 NP| NP NP| 36| Silty Fine SAND (SM) A-4(0)
B-4 40| 23| 200 3 42 Silty Fine SAND (SM) A-4(0)
A B-4 60 29 22 7| 39/ Silty, Clayey Fine SAND (SC-SM) A-4(0)
x| B-4 80 28 23 5| 39 Silty Fine SAND (SM) A-4(0)
©| B-4 10.0 32 26 6 37 | Silty Fine SAND (SM) A-4(0)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® B-5 20| NP/ NP| NP| 36]Silty Fine SAND (SM) A4(0)
B-5 40 NP| NP| NP 21| Silty Fine SAND (SM) A-2-4
A B-5 6.0f NP, NP| NP 15 | Silty Fine SAND (SM) A-2-4
x| B-5 8.0/ NP, NP| NP 29 | Silty Fine SAND (SM) A-2-4
®| B-5 10,0/ NP| NP| NP 26 | Silty Fine SAND (SM) A-2-4




ATTERBERG LIMITS - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® B-6 20| NP| NP| NP | 22]Silty Fine SAND (SM) A-2-4
B-6 40| NP| NP| NP| 34 Silty Fine SAND (SM) A-2-4
A B-6 6.0/ NP| NP| NP | 34| Silty Fine SAND (SM) A-2-4
x| B-6 8.0/ NP| NP NP | 47 Silty Fine SAND (SM) A-4(0)
©| B-6 10.0] NP| NP| NP | 20| Silty Fine SAND (SM) A-2-4
& B-6 150, NP| NP| NP 57 | Sandy SILT (ML) A-4(0)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® B-7 20| NP| NP| NP | 20| Silty Fine SAND (SM) A-2-4
B-7 40| NP| NP| NP| 20| Silty Fine SAND (SM) A-2-4
A| B-7 6.0, NP| NP NP | 39| Silty Fine SAND (SM) A-4(0)
x| B-7 8.0/ NP| NP NP | 41 Silty Fine SAND (SM) A-4(0)
©®|B-7 10.0, NP| NP| NP 12 | Poorly Graded Fine SAND (SP-SM) with Silt A-2-4
& B-7 15.0] NP| NP| NP | 36 Silty Fine SAND (SM) A-4(0)
O|B-7 200 NP| NP| NP 6 | Poorly Graded M/C SAND (SP-SM) with Silt A-1-b




ATTERBERG LIMITS - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/25/18

SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® B-8 20| NP| NP, NP| 63|Sandy SILT (ML) A-4(0)
B-8 4.0 34| 26 68 | Sandy SILT (ML) A-4(5)
A B-8 6.0 30 26 56 | Sandy SILT (ML) A-4(1)
x| B-8 8.0 30 24 61 | Sandy SILT (ML) A-4(3)
©|B-8 10.0 31 25 56 | Sandy SILT (ML) A-4(2)
< B-8 15.0] NP| NP| NP | 25| Silty Fine SAND (SM) A-2-4
O|B-8 200 NP| NP| NP 14 | Silty Fine SAND (SM) A-2-4
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SCEOT

PROJECT ID _G4843.000

PROJECT NAME

ATTERBERG LIMITS' RESULTS

SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® B-9 20 NP| NP, NP| 91|SILT (ML) A4(0)
B-9 40| 33| 27| 6 29 Silty Fine SAND (SM) A-2-4
A|B-9 80 33 25 72| SILT (ML) with Sand A-4(5)
x| B-9 10.0, NP| NP| NP| 55 Sandy SILT (ML) A<4(0)
©| B-9 15.0, NP| NP| NP 20 | Silty F/M SAND (SM) A-2-4
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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BOREHOLE DEPTH LL PL Pl |[Fines | Classification
@ B-10 20 30| 27 3| 45/ Silty Fine SAND (SM) A-4(0)
B-10 40| NP| NP| NP| 51| Sandy SILT (ML) A-4(0)
A|B-10 6.0/ NP| NP| NP | 20| Silty Fine SAND (SM) A-2-4
x| B-10 8.0/ NP| NP| NP | 20| Silty Fine SAND (SM) A-2-4
©®| B-10 10,0 24| 20 4| 49 Silty, Clayey Fine SAND (SC-SM) A-4(0)
< B-10 15.0| 25 18 56 | Sandy, Silty CLAY (CL-ML) A-4(1)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Bridge over Crowders Creek

PROJECT COUNTY _York
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BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® RW-18 20| 44| 20 24| 54|SandyLean CLAY (CL)A-7-6(10)
RW-18 4.0 43 22 21 59 | Sandy Lean CLAY (CL) A-7-6(10)
A RW-18 6.0 NP NP NP| 52|SandySILT (ML)A-4(0)
* | RW-18 10,0/ NP| NP| NP 87 | SILT (ML) A-4(0)
® RW-18 150/ NP| NP| NP| 59 Sandy SILT (ML) A4(0)
& RW-18 20,0 NP| NP, NP 76 | SILT (ML) with Sand A-4(0)
O| RW-18 250 NP NP| NP| 62| Sandy SILT (ML) A4(0)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® RW-19 20| NP, NP| NP 78 | SILT (ML) with Sand A-4(0)
RW-19 40 37 31 6| 65 Sandy SILT (ML) A-4(4)
A RW-19 6.0f NP, NP| NP 33| Silty Fine SAND (SM) A-2-4
x| RW-19 80| 32| 28 4| 49|Silty Fine SAND (SM) A-2-4
®| RW-19 10.0| 24| 20 4 91 Silty CLAY (CL-ML) A4(2)
< RW-19 15.0 28 21 7 78 | Silty CLAY (CL-ML) with Sand A-4(4)
O| RW-19 200, 23 21 2| 51 SILT (ML) A4(1)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® AP-1 170/ NP| NP| NP| 59 Sandy SILT (ML) A-4(0)
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SCEOT

PROJECT ID _G4843.000

ATTERBERG LIMITS' RESULTS

PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement

PROJECT COUNTY _York
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BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® AP-2 170, NP| NP| NP 38 | Silty Fine SAND (SM) A-4(0)




SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _G4843.000 PROJECT NAME SC 557 Roadway Improvements/Bridge Replacement
PROJECT COUNTY York
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BOREHOLE DEPTH LL| PL Pl |Fines | Classification

® AP-3 6.0/ 34 26| 8| 67 SandySILT (ML)A-4(4)

ATTERBERG LIMITS - SCDOT G4843 - CURRENT - SC-557.GPJ FME2017.GDT 6/22/18




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1141 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-3 B-3 B-3 B-3 B-3

18-1141C 18-1141F 18-11411 18-1141L 18-11410
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 16.2 13.6 19.6 22.8 22.9

BORING NO. B-3
18-1141R
SAMPLE NO. SS-6
SAMPLE DEPTH 13.5-15.0¢
WATER CONTENT, W% 41.4

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1142 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-4 B-4 B-4 B-4 B-4

18-1142C 18-1142F 18-11421 18-1142L 18-11420
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 15.9 16.1 18.1 22.6 23.7

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1143 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-5 B-5 B-5 B-5 B-5

18-1143C 18-1143F 18-1143I 18-1143L 18-11430
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 17.6 14.3 22.2 19.9 22.7

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1144 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-6 B-6 B-6 B-6 B-6

18-1144C 18-1144F 18-11441 18-1144L 18-11440
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 17.6 16.5 21.0 21.7 27.0

BORING NO. B-6
18-1144R
SAMPLE NO. SS-6
SAMPLE DEPTH 13.5-15.0¢
WATER CONTENT, W% 43.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1145 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-7 B-7 B-7 B-7 B-7

18-1145C 18-1145F 18-1145I1 18-1145L 18-11450
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 16.0 21.1 17.8 29.8 26.6
BORING NO. B-7 B-7

18-1145R 18-1145U
SAMPLE NO. SS-6 SS-7
SAMPLE DEPTH 13.5-15.0' 18.5-20.0'
WATER CONTENT, W% 38.2 28.7

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1090 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-8 B-8 B-8 B-8 B-8

18-1090C 18-1090F 18-10901 18-1090L 18-10900
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 33.9 27.7 30.9 47.9 35.3
BORING NO. B-8 B-8

18-1090R 18-1090U
SAMPLE NO. SS-6 SS-7
SAMPLE DEPTH 13.5-15.0' 18.5-20.0'
WATER CONTENT, W% 33.3 30.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1091 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-9 B-9 B-9 B-9 B-9

18-1091C 18-1091F 18-10911I 18-1091L 18-10910
SAMPLE NO. SS-1 SS-2 SS-4 SS-5 SS-6
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 6.0-8.0' 8.0-10.0' 13.5-15.0°
WATER CONTENT, W% 31.6 33.0 449 40.1 24.7

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1092 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. B-10 B-10 B-10 B-10 B-10

18-1092C 18-1092F 18-10921 18-1092L 18-10920
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 25.1 35.2 29.3 29.8 29.4

BORING NO. B-10
18-1092R
SAMPLE NO. SS-6
SAMPLE DEPTH 13.5-15.0¢
WATER CONTENT, W% 39.9

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1150 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. RW-18 RW-18 RW-18 RW-18 RW-18

18-1150C 18-1150F 18-11501 18-1150L 18-11500
SAMPLE NO. SS-1 SS-2 SS-3 SS-5 SS-6
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 8.0-10.0' 13.5-15.0°
WATER CONTENT, W% 23.8 27.2 20.9 65.2 38.5
BORING NO. RW-18 RW-18

18-1150R 18-1150U
SAMPLE NO. 557 SS-8
SAMPLE DEPTH 18.5-20.0' 23.5-25.0'
WATER CONTENT, W% 46.1 40.1

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: SC-557 Roadway Improvements/Bridge Replacement PROJECT NO.: G4843
SAMPLE NUMBER: 18-1111 DATE SAMPLE RECEIVED: 6/12/2018
DESCRIPTION OF various
SOIL:
TESTED BY: MB DATE OF TESTING: 6/12/2018
DATE OF WEIGHING: 6/13/2018

BORING NO. RW-19 RW-19 RW-19 RW-19 RW-19

18-1111C 18-1111F 18-11111 18-1111L 18-11110
SAMPLE NO. SS-1 SS-2 SS-3 SS-4 SS-5
SAMPLE DEPTH 0.0-2.0' 2.0-4.00 4.0-6.0' 6.0-8.0' 8.0-10.0’
WATER CONTENT, W% 35.7 45.2 29.5 30.5 44.7
BORING NO. RW-19 RW-19

18-1111R 18-1111U
SAMPLE NO. SS-6 SS-7
SAMPLE DEPTH 13.5-15.0' 18.5-20.0'
WATER CONTENT, W% 36.5 25.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: RW DATE SAMPLED: 6/8/2018
TESTED BY: BF DATE TESTED: 6/21/2018
Lab No. 18-1146A 18-1146B
Boring No. B-4 B-4
Sample No. NQ-1 NQ-2
Depth 25.1-25.4 31.4-31.7
Length (in) 3.91 3.90
Diameter (in) 1.86 1.86
Mass (g) 495.97 482.02
Cross Sectional Area
(i) 2.71 2.71
Load (Ib) 28490 25945
Compressivz_a Strength 10510 9560
(si)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft®) 178.04 173.56

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: RW DATE SAMPLED: 6/8/2018
TESTED BY: BF DATE TESTED: 6/21/2018
Lab No. 18-1147A 18-1147B
Boring No. B-5 B-5
Sample No. NQ-2 NQ-3
Depth 32.0-32.3 36.7-37.0
Length (in) 3.95 4.01
Diameter (in) 1.86 1.87
Mass (g) 528.79 512.12
Cross Sectional Area
(i) 2.73 2.73
Load (Ib) 72100 54930
Compressivz_a Strength 26420 20110
(si)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft®) 186.98 178.32

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: RW DATE SAMPLED: 6/8/2018
TESTED BY: BF DATE TESTED: 6/21/2018
Lab No. 18-1148A 18-1148B
Boring No. B-6 B-6
Sample No. NQ-1 NQ-2
Depth 27.7-28.0 35.0-35.3
Length (in) 4.02 4.01
Diameter (in) 1.86 1.86
Mass (g) 503.24 483.79
Cross Sectional Area
(i) 2.72 2.73
Load (Ib) 79345 106885
Compressivz_a Strength 29140 39210
(psi)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft®) 175.18 168.77

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: RW DATE SAMPLED: 6/8/2018
TESTED BY: BF DATE TESTED: 6/21/2018
Lab No. 18-1149A 18-1149B
Boring No. B-7 B-7
Sample No. NQ-2 NQ-3
Depth 30.9-31.2 38.2-38.5
Length (in) 4.06 3.86
Diameter (in) 1.86 1.86
Mass (g) 524.42 502.59
Cross Sectional Area
(i) 2.71 2.73
Load (Ib) 22195 46870
Compressivz_a Strength 8200 17190
(psi)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft®) 182.10 182.10

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: CP DATE SAMPLED: 6/1/2018
TESTED BY: BF DATE TESTED: 6/6/2018
Lab No. 18-1093A
Boring No. B-8
Sample No. NQ-1
Depth 27.2-21.5
Length (in) 3.84
Diameter (in) 1.87
Mass (9) 464.52
Cross Sectional Area
(inz) 2.76
Load (Ib) 37745
Compressivz_a Strength 13680
(si)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft°) 167.03

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: CP DATE SAMPLED: 6/1/2018
TESTED BY: BF DATE TESTED: 6/21/2018
Lab No. 18-1093B 18-1093C
Boring No. B-8 B-8
Sample No. NQ-2 NQ-4
Depth 35.4-35.7 42.4-42.7
Length (in) 4.09 3.82
Diameter (in) 1.87 1.87
Mass (g) 494.37 496.91
Cross Sectional Area
(i) 2.75 2.75
Load (Ib) 53875 46260
Compressivz_a Strength 19620 16810
(si)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft®) 167.50 180.23

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: CP DATE SAMPLED: 6/1/2018
TESTED BY: BF DATE TESTED: 6/6/2018
Lab No. 18-1094A 18-1094B
Boring No. B-9 B-9
Sample No. NQ-1 NQ-2
Depth 21.7-22.0 28.1-28.4
Length (in) 3.99 4.03
Diameter (in) 1.87 1.87
Mass (g) 483.36 487.13
Cross Sectional Area
(i) 2.76 2.75
Load (Ib) 54660 74170
Compressivz_a Strength 19840 26980
(psi)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft®) 167.71 167.69

Signature:

Remarks:




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ROCK CORE COMPRESSION TEST

PROJECT: SC 557 Roadway Improvements/Bridge Replacement PROJECT NO: G4843
SAMPLED BY: CP DATE SAMPLED: 6/1/2018
TESTED BY: BF DATE TESTED: 6/21/2018
Lab No. 18-1095A
Boring No. B-10
Sample No. NQ-1
Depth 19.4-19.7
Length (in) 4.03
Diameter (in) 1.86
Mass (9) 526.22
Cross Sectional Area
(inz) 2.71
Load (Ib) 72380
Compressivz_a Strength 26670
(si)
Corrected Compressive
Strength (psi)
Unit Weight (Ib/ft°) 183.45

Signature:

Remarks:




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297

40 I - l I - l I - I - I - I I | 40 I - I - I - I - I -
| Max. Obliquity L i L
30 ¢ =0.510 psi B 2 30 B
p=26.4 &
_ 7 | tan @ =0.50 i 3 ) i
] =
2 20 = n 20 — -
< S
L @ i L
®
10 = 8 10 =
0 !!/i!![!!!![!!!![!!!![!!! O !!!![!!!![!!!![!!!![!!\!
0 10 20 30 40 50 60 0 5 10 15 20 25
p, psi Vertical Strain, %
Symbol [ | o A
Sample ID 18-1156 18-1156 18-1156
Depth, ft 15'-17" 15'-17" 15'-17"
Test Number A B (¢}
Height, in 6.048 6.091 5.940
Diameter, in 2.862 2.862 2.874
_Tg Moisture Content (from Cuttings), % 31.7 37.6 34.1
£ Dry Density, pcf 88.1 83.1 84.6
Saturation (Wet Method), % 94.4 99.3 93.5
Void Ratio 0.898 1.01 0.978
Moisture Content, % 315 34.7 334
Dry Density, pcf 90.7 86.7 88.3
g Cross-Sectional Area (Method A), in? 6.298 6.234 6.280
iC  Saturation, % 100.0 100.0 100.0
Void Ratio 0.844 0.930 0.894
Back Pressure, % 43.99 49.99 58.99
Vertical Effective Consolidation Stress, psi 4.948 9.937 14.93
Horizontal Effective Consolidation Stress, psi 5.006 10.00 15.00
Vertical Strain after Consolidation, % 0.6291 0.9257 1.084
Volumetric Strain after Consolidation, % 2.452 3.597 4.317
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, psi 4.513 9.275 12.45
Strain at Failure, % 5.81 12.1 6.38
Strain Rate, %/min 0.07500 0.07500 0.07500
Deviator Stress at Failure, psi 9.025 18.55 24.90
Effective Minor Principal Stress at Failure, psi 2.673 6.220 8.056
Effective Major Principal Stress at Failure, psi 11.70 24.77 32.96
B-Value 0.95 0.95 0.95
Notes:

- Before Shear Saturation set to 100% for phase calculation.

- Moisture Content determined by ASTM D2216.

- Deviator Stress includes membrane correction.

- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions.
Actual strength parameters may vary and should be determined by an engineer for site
conditions.

Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-1 Tested By: WAP Checked By: JFH/RS
F & ME Sample No.: 18-1156 Test Date: 6/11/2018 Depth: 15' - 17"

Test No.: ABC Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(0)) LL: NP PL: NP PI: NP %#200 Finer: 58.6

Remarks:

2018-07-17 17:13:38 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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Vertical Strain, % Vertical Strain, %
30 L L 1 L l L 1 L L L 1 L L L L L L L L L L L L L L
Max. Obliquity
c=0.510 psi
p=26.4
tan ¢ = 0.50
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Q ] L
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0 T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T
0 10 20 30 40 50 60
p, psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1156 A 15'-17" WAP 6/11/2018 JFH/RS AP-1_test A.dat
° 18-1156 B 15'-17" WAP 6/12/2018 JFH/RS AP-1_test B.dat
A 18-1156 C 15'-17" WAP 6/12/2018 JFH/RS AP-1_test C.dat
Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-1 Tested By: WAP Checked By: JFH/RS

I i‘ !z M I ': Sample No.: 18-1156 Test Date: 6/11/2018 Depth: 15' - 17"
Test No.: ABC Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(0)) LL: NP PL: NP PI: NP %#200 Finer: 58.6

Remarks:

2018-07-17 17:13:38 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297

1.0 —

0.8 — —

0.4 =

Pressure Coefficient
o
D
|
\

0.0 T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T

Stress Ratio
w
|
\

2 — -
1 — L
0 T T T T { T T T T { T T T T { T T T T { T T T T { T T T T
0 5 10 15 20 25 30
Vertical Strain, %
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1156 A 15'-17" WAP 6/11/2018 JFH/RS AP-1_test A.dat
° 18-1156 B 15'-17" WAP 6/12/2018 JFH/RS AP-1_test B.dat
A 18-1156 C 15'-17" WAP 6/12/2018 JFH/RS AP-1_test C.dat

Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-1 Tested By: WAP Checked By: JFH/RS
F & ME Sample No.: 18-1156 Test Date: 6/11/2018 Depth: 15' - 17"

Test No.: ABC Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(0)) LL: NP PL: NP PI: NP %#200 Finer: 58.6

Remarks:

2018-07-17 17:13:38 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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30 c' 0.249 psi B @ 30 |
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0 10 20 30 40 50 60 0 5 10 15 20 25
p', psi Vertical Strain, %
Symbol [ | o A
Sample ID 18-1156 18-1156 18-1156
Depth, ft 15'-17" 15'-17" 15'-17"
Test Number A B (¢}
Height, in 6.048 6.091 5.940
Diameter, in 2.862 2.862 2.874
_Tg Moisture Content (from Cuttings), % 31.7 37.6 34.1
£ Dry Density, pcf 88.1 83.1 84.6
Saturation (Wet Method), % 94.4 99.3 93.5
Void Ratio 0.898 1.01 0.978
Moisture Content, % 315 34.7 334
Dry Density, pcf 90.7 86.7 88.3
g Cross-Sectional Area (Method A), in? 6.298 6.234 6.280
iC  Saturation, % 100.0 100.0 100.0
Void Ratio 0.844 0.930 0.894
Back Pressure, % 43.99 49.99 58.99
Vertical Effective Consolidation Stress, psi 4.948 9.937 14.93
Horizontal Effective Consolidation Stress, psi 5.006 10.00 15.00
Vertical Strain after Consolidation, % 0.6291 0.9257 1.084
Volumetric Strain after Consolidation, % 2.452 3.597 4.317
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, psi 4.513 9.275 12.45
Strain at Failure, % 5.81 12.1 6.38
Strain Rate, %/min 0.07500 0.07500 0.07500
Deviator Stress at Failure, psi 9.025 18.55 24.90
Effective Minor Principal Stress at Failure, psi 2.673 6.220 8.056
Effective Major Principal Stress at Failure, psi 11.70 24.77 32.96
B-Value 0.95 0.95 0.95
Notes:

- Before Shear Saturation set to 100% for phase calculation.

- Moisture Content determined by ASTM D2216.

- Deviator Stress includes membrane correction.

- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions.
Actual strength parameters may vary and should be determined by an engineer for site
conditions.

Project: SC-557
Boring No.: AP-1
Sample No.: 18-1156
Test No.: ABC

F&ME

CONSULTANTS

Description: Sandy SILT (ML/A-4(0))

Remarks:

Location: Columbia, SC
Tested By: WAP
Test Date: 6/11/2018
Sample Type: Undisturbed
LL: NP PL: NP PI: NP %#200 Finer: 58.6

Project No.: G4843
Checked By: JFH/RS
Depth: 15'- 17"

Elevation: --

2018-07-17 17:13:08

2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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Max. Obliquity
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0 10 20 30 40 50 60
p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1156 A 15'-17" WAP 6/11/2018 JFH/RS AP-1_test A.dat
° 18-1156 B 15'-17" WAP 6/12/2018 JFH/RS AP-1_test B.dat
A 18-1156 C 15'-17" WAP 6/12/2018 JFH/RS AP-1_test C.dat
Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-1 Tested By: WAP Checked By: JFH/RS

I i‘ !z M I ': Sample No.: 18-1156 Test Date: 6/11/2018 Depth: 15' - 17"
Test No.: ABC Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(0)) LL: NP PL: NP PI: NP %#200 Finer: 58.6

Remarks:

2018-07-17 17:13:08 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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Vertical Strain, %
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1156 A 15'-17" WAP 6/11/2018 JFH/RS AP-1_test A.dat
° 18-1156 B 15'-17" WAP 6/12/2018 JFH/RS AP-1_test B.dat
A 18-1156 C 15'-17" WAP 6/12/2018 JFH/RS AP-1_test C.dat

Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-1 Tested By: WAP Checked By: JFH/RS
F & ME Sample No.: 18-1156 Test Date: 6/11/2018 Depth: 15' - 17"

Test No.: ABC Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(0)) LL: NP PL: NP PI: NP %#200 Finer: 58.6

Remarks:

2018-07-17 17:13:08 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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0 20 40 60 80 100 120 0 5 10 15 20 25
p', psi Vertical Strain, %
Symbol [ | [ J
Sample ID 18-1096 18-1096
Depth, ft 13'-15' 13'-15'
Test Number A B
Height, in 6.000 6.000
Diameter, in 2.800 2.800
_Tg Moisture Content (from Cuttings), % 34.2 23.3
£ Dry Density, pcf 100. 106.
Saturation (Wet Method), % 137.8 107.9
Void Ratio 0.666 0.578
Moisture Content, % 23.6 20.0
Dry Density, pcf 103. 109.
g Cross-Sectional Area (Method A), in? 6.067 6.038
iC  Saturation, % 100.0 100.0
Void Ratio 0.632 0.537
Back Pressure, % 31.99 83.00
Vertical Effective Consolidation Stress, psi 4.977 9.960
Horizontal Effective Consolidation Stress, psi 4.997 9.994
Vertical Strain after Consolidation, % 0.1455 0.4473
Volumetric Strain after Consolidation, % 0.7503 1.851
Time to 50% Consolidation, min 0.0000 0.0000
Shear Strength, psi 24.15 11.73
Strain at Failure, % 6.44 5.62
Strain Rate, %/min 0.07500 0.07500
Deviator Stress at Failure, psi 48.29 23.45
Effective Minor Principal Stress at Failure, psi 12.55 7.274
Effective Major Principal Stress at Failure, psi 60.85 30.73
B-Value 1.15 0.96

Notes:

- Before Shear Saturation set to 100% for phase calculation.
- Moisture Content determined by ASTM D2216.

- Deviator Stress includes membrane correction.

- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions.
Actual strength parameters may vary and should be determined by an engineer for site

conditions.

Project: SC-557
Boring No.: AP-2

F&ME

CONSULTANTS

Test No.: AB

Remarks:

Sample No.: 18-1096

Description: Silty Fine SAND (SM/A-4(0))

Location: Columbia, SC

Tested By: WAP
Test Date: 6/13/2018

Sample Type: Undisturbed

Project No.: G4843
Checked By: JFH/RS
Depth: 13'- 15'

Elevation: --

LL: NP PL: NP PI: NP %#200 Finer: 38.3

2018-07-17 17:25:44

2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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User Spec.
c'=0.000 psi
¢'=41.0
tan @' = 0.87
40 — —
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Q ] L
o
20 — —
0 T [ T [ T [ T [ T [ T
0 20 40 60 80 100 120
p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1096 A 13'-15' WAP 6/13/2018 JFH/RS AP-2_test A.dat
° 18-1096 B 13'-15' WAP 6/14/2018 JFH/RS AP-2_test B.dat
Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-2 Tested By: WAP Checked By: JFH/RS
I i‘ !z M I ': Sample No.: 18-1096 Test Date: 6/13/2018 Depth: 13' - 15'
Test No.: AB Sample Type: Undisturbed Elevation: --

CONSULTANTS

Description: Silty Fine SAND (SM/A-4(0)) LL: NP PL: NP PI: NP %#200 Finer: 38.3

Remarks:

2018-07-17 17:25:44

2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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Vertical Strain, %
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
] 18-1096 A 13'-15' WAP 6/13/2018 JFH/RS AP-2_test A.dat
°® 18-1096 B 13'-15' WAP 6/14/2018 JFH/RS AP-2_test B.dat

F&ME

CONSULTANTS

Project: SC-557

Boring No.: AP-2

Sample No.: 18-1096

Test No.: AB

Description: Silty Fine SAND (SM/A-4(0))

Remarks:

Location: Columbia, SC

Tested By: WAP

Test Date: 6/13/2018

Sample Type: Undisturbed
LL: NP PL: NP PI: NP %#200 Finer: 38.3

Project No.: G4843
Checked By: JFH/RS
Depth: 13'- 15'

Elevation: --

2018-07-17 17:25:44

2.31

6.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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0 5 10 15 20 25 30 0 5 10 15 20 25
p, psi Vertical Strain, %
Symbol [ | [ J
Sample ID 18-1112 18-1112
Depth, ft 4'-6' 4'-6'
Test Number A B
Height, in 6.000 6.000
Diameter, in 2.800 2.800
_Tg Moisture Content (from Cuttings), % 43.1 29.0
£ Dry Density, pcf 74.3 83.5
Saturation (Wet Method), % 92.2 775
Void Ratio 1.25 1.00
Moisture Content, % 42.4 32.0
Dry Density, pcf 78.3 90.0
g Cross-Sectional Area (Method A), in? 5.931 5.842
iC  Saturation, % 100.0 100.0
Void Ratio 1.14 0.858
Back Pressure, % 101.0 101.0
Vertical Effective Consolidation Stress, psi 9.921 14.88
Horizontal Effective Consolidation Stress, psi 9.999 14.99
Vertical Strain after Consolidation, % 1.149 1.813
Volumetric Strain after Consolidation, % 4.202 6.083
Time to 50% Consolidation, min 0.0000 0.0000
Shear Strength, psi 4.412 5.879
Strain at Failure, % 10.2 10.4
Strain Rate, %/min 0.07500 0.07500
Deviator Stress at Failure, psi 8.823 11.76
Effective Minor Principal Stress at Failure, psi 3.030 4.063
Effective Major Principal Stress at Failure, psi 11.85 15.82
B-Value 0.95 0.96
Notes:
- Before Shear Saturation set to 100% for phase calculation.
- Moisture Content determined by ASTM D2216.
- Deviator Stress includes membrane correction.
- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions.
Actual strength parameters may vary and should be determined by an engineer for site
conditions.
Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: JFH/RS

I i‘ !z M I ': Sample No.: 18-1112 Test Date: 6/15/2018
Test No.: AB Sample Type: Undisturbed

CONSULTANTS Description: Sandy SILT (ML/A-4(4)) LL: NP PL: NP PI: NP %#200 Finer: 67.2

Remarks:

Depth: 4' - 6'

Elevation: --

2018-07-17 17:35:00 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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p, psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1112 A 4'-6' WAP 6/15/2018 JFH/RS AP-3 at B-8_Test A.dat
° 18-1112 B 4'-6' WAP 6/16/2018 JFH/RS AP-3 at B-8_Test B.dat

F&ME

CONSULTANTS

Project: SC-557
Boring No.: AP-3
Sample No.: 18-1112
Test No.: AB

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: Columbia, SC
Tested By: WAP
Test Date: 6/15/2018

Sample Type: Undisturbed
LL: NP PL: NP PI: NP %#200 Finer: 67.2

Project No.: G4843
Checked By: JFH/RS
Depth: 4' - 6'

Elevation: --

2018-07-17 17:35:00
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297

1.2 1 1 1 1 l

1.0 —

0.8 —

0.6 -

0.4 —

Pressure Coefficient

0.2

0.0 T T T T ‘

Stress Ratio
w
|

15 20

Vertical Strain, %
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Sample No. Test No.
u 18-1112 A
° 18-1112 B

Depth
4-6
4 -6

Tested By
WAP
WAP

Test Date Checked By
6/15/2018 JFH/RS
6/16/2018 JFH/RS

Check Date  Test File
AP-3 at B-8 Test A.dat
AP-3 at B-8 Test B.dat

Project: SC-557
Boring No.: AP-3

Ii‘ g MI': Sample No.: 18-1112
Test No.: AB

CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: Columbia, SC
Tested By: WAP

Test Date: 6/15/2018
Sample Type: Undisturbed

LL: NP PL: NP PI: NP %#200 Finer: 67.2

Project No.: G4843
Checked By: JFH/RS
Depth: 4' - 6'

Elevation: --
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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0 5 10 15 20 25 30 0 5 10 15 20 25
p', psi Vertical Strain, %
Symbol [ | [ J
Sample ID 18-1112 18-1112
Depth, ft 4'-6' 4'-6'
Test Number A B
Height, in 6.000 6.000
Diameter, in 2.800 2.800
_Tg Moisture Content (from Cuttings), % 43.1 29.0
£ Dry Density, pcf 74.3 83.5
Saturation (Wet Method), % 92.2 775
Void Ratio 1.25 1.00
Moisture Content, % 42.4 32.0
Dry Density, pcf 78.3 90.0
g Cross-Sectional Area (Method A), in? 5.931 5.842
iC  Saturation, % 100.0 100.0
Void Ratio 1.14 0.858
Back Pressure, % 101.0 101.0
Vertical Effective Consolidation Stress, psi 9.921 14.88
Horizontal Effective Consolidation Stress, psi 9.999 14.99
Vertical Strain after Consolidation, % 1.149 1.813
Volumetric Strain after Consolidation, % 4.202 6.083
Time to 50% Consolidation, min 0.0000 0.0000
Shear Strength, psi 4.412 5.879
Strain at Failure, % 10.2 10.4
Strain Rate, %/min 0.07500 0.07500
Deviator Stress at Failure, psi 8.823 11.76
Effective Minor Principal Stress at Failure, psi 3.030 4.063
Effective Major Principal Stress at Failure, psi 11.85 15.82
B-Value 0.95 0.96
Notes:
- Before Shear Saturation set to 100% for phase calculation.
- Moisture Content determined by ASTM D2216.
- Deviator Stress includes membrane correction.
- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions.
Actual strength parameters may vary and should be determined by an engineer for site
conditions.
Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: JFH/RS

I i‘ !z M I ': Sample No.: 18-1112 Test Date: 6/15/2018
Test No.: AB Sample Type: Undisturbed

CONSULTANTS Description: Sandy SILT (ML/A-4(4)) LL: NP PL: NP PI: NP %#200 Finer: 67.2

Remarks:

Depth: 4' - 6'

Elevation: --

2018-07-17 17:34:16 2.3.16.315/2.3.16.314




CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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0 5 10 15 20 25 30
p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
u 18-1112 A 4'-6' WAP 6/15/2018 JFH/RS AP-3 at B-8_Test A.dat
° 18-1112 B 4'-6' WAP 6/16/2018 JFH/RS AP-3 at B-8_Test B.dat
Project: SC-557 Location: Columbia, SC Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: JFH/RS
I i‘ !z M I ': Sample No.: 18-1112 Test Date: 6/15/2018 Depth: 4' - 6'
Test No.: AB Sample Type: Undisturbed Elevation: --

CONSULTANTS

Description: Sandy SILT (ML/A-4(4)) LL: NP PL: NP PI: NP %#200 Finer: 67.2

Remarks:

2018-07-17 17:34:16
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by AASHTO T297
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Sample No. Test No.
u 18-1112 A
° 18-1112 B

Depth
4-6
4 -6

Tested By
WAP
WAP

Test Date Checked By
6/15/2018 JFH/RS
6/16/2018 JFH/RS

Check Date  Test File
AP-3 at B-8 Test A.dat
AP-3 at B-8 Test B.dat

Project: SC-557
Boring No.: AP-3

Ii‘ g MI': Sample No.: 18-1112
Test No.: AB

CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: Columbia, SC
Tested By: WAP

Test Date: 6/15/2018
Sample Type: Undisturbed

LL: NP PL: NP PI: NP %#200 Finer: 67.2

Project No.: G4843
Checked By: JFH/RS
Depth: 4' - 6'

Elevation: --

2018-07-17 17:34:17
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One-Dimensional Consolidation by ASTM D2435 - Method A

Summary Report

0 0 1 1 1 1 1 1 1 1
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0.3 -
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0.5 T T T T I T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: 0 tsf Water Content, % 48.35 36.26
Preconsolidation Stress: 0 tsf Dry Unit Weight, pcf 71.941 82.218
Compression Ratio: 0 Saturation, % 98.60 94.94
Diameter: 2.5 in Height: 1in Void Ratio 1.30 1.01
LL: 34 PL: 26 PI: 8 GS: 2.65

F&ME

CONSULTANTS

Project: SC-557
Boring No.: AP-3
Sample No.: 1
Test No.: A

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Description: Sandy SILT (ML/A-4(4))

Remarks:

Displacement at End of Increment

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --

2018-07-17 17:52:19

2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method A

Log of Time Coefficients
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F&ME

CONSULTANTS

Project: SC-557

Boring No.: AP-3

Sample No.: 1

Test No.: A

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --

2018-07-17 17:52:20
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One-Dimensional Consolidation by ASTM D2435 - Method A
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CONSULTANTS

Project: SC-557

Boring No.: AP-3

Sample No.: 1

Test No.: A

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --

2018-07-17 17:52:20
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One-Dimensional Consolidation by ASTM D2435 - Method A
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CONSULTANTS

Project: SC-557

Boring No.: AP-3

Sample No.: 1

Test No.: A

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --

2018-07-17 17:52:20
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One-Dimensional Consolidation by ASTM D2435 - Method A

0.014 !
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F&ME

CONSULTANTS

Project: SC-557
Boring No.: AP-3

Location: York County
Tested By: WAP
Test Date: 06/22/2018

Project No.: G4843
Checked By: RS/JFH
Sample No.: 1 Depth: 4.0'- 6.0

Test No.: A Sample Type: Undisturbed Elevation: --
Description: Sandy SILT (ML/A-4(4))

Remarks:

2018-07-17 17:52:20
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One-Dimensional Consolidation by ASTM D2435 - Method A
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CONSULTANTS

Project: SC-557

Boring No.: AP-3

Sample No.: 1

Test No.: A

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --

2018-07-17 17:52:20

2.2.15.59/2.2.15.59




0.040

One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 4 of 14
Constant Load Step
Stress: 0.5 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --

CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 5 of 14
Constant Load Step
Stress: 1 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:

2018-07-17 17:52:20 2.2.15.59/2.2.15.59




0.09

One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 6 of 14
Constant Load Step
Stress: 2 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --

CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 7 of 14
Constant Load Step
Stress: 4 tsf
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CONSULTANTS

Project: SC-557 Location: York County
Boring No.: AP-3 Tested By: WAP

Sample No.: 1 Test Date: 06/22/2018
Test No.: A Sample Type: Undisturbed

Description: Sandy SILT (ML/A-4(4))

Remarks:

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --

2018-07-17 17:52:20

2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 8 of 14
Constant Load Step
Stress: 8 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 9 of 14
Constant Load Step
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CONSULTANTS

Project: SC-557

Boring No.: AP-3

Sample No.: 1

Test No.: A

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 10 of 14
Constant Load Step
Stress: 0.5 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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One-Dimensional Consolidation by ASTM D2435 - Method A
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CONSULTANTS

Project: SC-557
Boring No.: AP-3
Sample No.: 1
Test No.: A

Description: Sandy SILT (ML/A-4(4))

Remarks:

Location: York County
Tested By: WAP

Test Date: 06/22/2018
Sample Type: Undisturbed

Project No.: G4843
Checked By: RS/JFH
Depth: 4.0'- 6.0

Elevation: --
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 12 of 14
Constant Load Step
Stress: 2 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 13 of 14
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --

CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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One-Dimensional Consolidation by ASTM D2435 - Method A

Time Curve 14 of 14
Constant Load Step
Stress: 8 tsf
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Project: SC-557 Location: York County Project No.: G4843
Boring No.: AP-3 Tested By: WAP Checked By: RS/JFH

I i‘ !z M I ': Sample No.: 1 Test Date: 06/22/2018 Depth: 4.0' - 6.0'
Test No.: A Sample Type: Undisturbed Elevation: --
CONSULTANTS Description: Sandy SILT (ML/A-4(4))

Remarks:
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Soils & Foundations Reference Manual - V'olume I (FHW.A NHI-06-088)
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0.01 0.1 Po Pc 1 10
Stress (tsf)
Initial Eff. Vertical Stess, py =  0.25  tsf
Pre-consolidation Pressure, p. = 0.95  tsf
Over Consolidation Ratio, OCR = 3.8 dim
Compression Index, Cc = 0.071  dim
Recompression Indec, Cr = 0.027  dim
Initial Void Ratio = 1.27  dim
Coefficient of Consolidation, Cv = 1.51 ftz/ day




Geolesting

EX P R ESS

Client: F&ME Consultants

Project: SC 557 Widening and Improvements
Location: ---

GTX#: 308716

Test Date: 09/04/18

Tested By: twh

Checked By: mcm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Electrical Electrical
Boring ID Sample ID Depth, ft. Sample Description Resistivity, Conductivity,
ohm-cm (ohm-cm)™
B-3 - 0-20 ft Moist, yellowish red silty sand 1,529 6.54E-04
B-10 -—- 0-18 ft Moist, grayish brown sandy clay 10,194 9.81E-05
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




Client: F&ME Consultants
— — ] Project: SC 557 Widening and Improvements
GeoTesti n Location:  --- Project No: GTX-308716
g Boring ID: --- Sample Type: --- Tested By: twh
EXPRESS Sample ID: --- Test Date: 09/04/18 Checked By: MCM
Depth : - Test Id: 299521
pH of Soil by ASTM D4972
Boring 1D Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
B-10 - 0-18 ft Moist, grayish brown sandy clay 4.9 4.0
B-3 - 0-20 ft Moist, yellowish red silty sand 51 4.3

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 10/16/2018 1:57:41 PM




Project Name:

Project Number: 308716

SC 557 WIDENING & IMPROVEMENTS

SAMPLE RESULTS

Serial_N0:09161817:57

Lab Number:
Report Date:

L1835228
09/16/18

Lab ID: L1835228-01 Date Collected:  08/31/18 15:11
Client ID: B-3,0-20 FT Date Received: 09/06/18
Sample Location: Not Specified Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor ~ Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 83.5 % 0.100 NA 1 09/10/18 09:47  121,2540G EO
Chloride ND mglkg 12 - 1 09/11/18 21:01 1,9251 ML
Sulfate ND mag/kg 120 - 1 09/07/18 13:28 1,9038 BR

Page 5 of 16
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Project Name:

Project Number: 308716

SC 557 WIDENING & IMPROVEMENTS

SAMPLE RESULTS

Serial_N0:09161817:57

Lab Number:
Report Date:

L1835228
09/16/18

Lab ID: L1835228-02 Date Collected:  08/31/18 15:15
Client ID: B-10, 0-18 FT Date Received: 09/06/18
Sample Location: Not Specified Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor ~ Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 721 % 0.100 NA 1 09/10/18 09:47  121,2540G EO
Chloride ND mglkg 12 - 1 09/11/18 21:02 1,9251 ML
Sulfate ND mag/kg 140 - 1 09/07/18 13:28 1,9038 BR

Page 6 of 16
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SC 557 Bridge over Crowders Creek
Final Bridge Geotechnical Engineering Report

APPENDIX

SECTION 8 SEISMIC DESIGN DATA
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Consultant Geotechnical Seismic Response

To: William J. Gieser

Consultant: F&ME Consultants

Date Requested: 5/14/13 _ - _ _ _ i
File No. 46.199B Project No. {PIN): 33312

County: York Route: SC 557

Description: SC-557 Roadway Improvements and Bridge Replacement

Latitude {4 decimals): 35.1208 | Longitude (4 decimals): 81.1134

Bridge Category / Seismic OC: | |l

Type of Seismic Information Requested: | Preliminary Seismic Design Information

Seismic Site Class: | C

e ——————————————————— |
Pseudo-Spectral Acceleration (PSA)

The SCDOT Geotechnical Design Section has generated the required Design Earthquake the pseudo-spectral

acceleration (PSA) oscillator response for frequencies 0.5, 1.0, 2.0, 3.3, 5.0, 6.7 and 13 Hz, for 5% critical

damping and peak horizontal ground acceleration (PGA) at the B-C Boundary.

SEE — 3% Probability of Exceedance in 75 years

PSA and PGA as Percentage of g

0.5Hz 1.0Hz 2.0Hz 3.3Hz 5.0Hz 6.7Hz 13.0Hz PGA
2.82393 568241 8.79213 11.79677 14.12128 14.1448%8 15.97737 8.99715
Thickness of sediments: 0 meters

FEE — 15% Probability of Exceedance in 75 years

PSA and PGA as Percentage of g

0.5Hz 1.0Hz 2.0Hz 3.3Hz 5.0Hz B.7Hz 13.0Hz PGA
1.03913 2.41266 3.10376 5.40319 6.37944 65.21450 6.58676 3.72599
Thickness of sediments: 0 meters
Time Series

a

Unscaled and Scaled time series were generated for the B-C Boundary in Shake91 data format. The Scaled
time series are based on the earthquake magnitude (Mw) and Epicentral distance requested.

The Time Series Files are Attached: Yes | | No
Design Response Spectrum

Two-Point Method

Three-Point Method X
The Design Response Spectrum is Attached: Yes
Geotechnical Designer: | Melissa Jackson % RPG': | Midlands
Date: | 5/30/2013 Phone Number: (803) 737-9929
Geotechnical Review: | Sara Stone, PE {2y N RPG"* | Midlands

*RPG - Region Production Group
Lowcountry - Beaufort, Berkeley, Charleston, Colleton, Dorchester, Hampton, Jasper
Pee Dee — Chesterfield, Clarendon, Darlington, Dillon, Florence, Georgetown, Horry, Kershaw, Lee, Marion, Mariboro,
Sumter, Williamsburg
Midlands — Aiken, Aliendale, Bamberg, Barnwell, Calhoun, Chester, Fairfield, Lancaster, Lexington, Newberry,
Orangeburg, Richland, Union, York
Upstate — Abbeville, Anderson, Cherokee, Edgefield, Greenville, Greenwood, Laurens, McCormick, Oconee, Pickens,
Saluda, Spartanburg
’RPG - PreConstruction Support - Geotechnical Design Section (PCS/GDS)

Geotechnical Design Section
GDF 603 Rev. 07-12-2010



SC Seismic Hazard Map
Three-Point ADRS Curves

PIN No.|33312

[ File No:[46.199B

| Latitude:[35.1208

Route: |SC 557

| County:[York

| Longitude:[81.1134

Project:[SC-557 Roadway Improvements and Bridge Replacement

Design EQ PGA Sps Sp1 My R (km) Geologic Condition Site Class Damping |
FEE 0.04 0.08 0.04 7.365 218.4 Hard Rock Basement Outcrop C 5%
SEE 0.11 0.17 0.10 7.36 218.45 Hard Rock Basement Outcrop C

SC Seismic Hazard Map Three-Point ADRS Curve From Ground
Surface
| ——SEE ADRS Curve — FEE ADRS Curve |

0.18
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©
9 0.14
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= 012
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< N
$ 008 ——o e N
fy \
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9] T —t o
S 002 = —— a= —

0.00

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28

Period, T [sec]

3.0

Designer:]

M. Jackson - Midlands RPG

Date: |

5/30/2013

FEE ADRS Curve
Three-Point Method

SEE ADRS Curve
Three-Point Method

T S, T Sa
0.00 0.04 0.00 0.11
0.02 0.05 0.02 0.12
0.04 0.06 0.04 0.13
0.05 0.06 0.06 0.14
0.07 0.07 0.08 0.15
0.09 0.07 0.10 0.16

To 0.11 0.08 To 0.11 0.17
0.14 0.08 0.15 0.17
0.18 0.08 0.19 0.17
0.21 0.08 0.23 0.17
0.25 0.08 0.27 0.17
0.29 0.08 0.30 0.17
0.32 0.08 0.34 0.17
0.36 0.08 0.38 0.17
0.39 0.08 0.42 0.17
0.43 0.08 0.46 0.17
0.46 0.08 0.49 0.17
0.50 0.08 0.53 0.17

TS 0.54 0.08 TS 0.57 0.17
0.68 0.06 0.71 0.14
0.83 0.05 0.86 0.11
0.97 0.04 1.00 0.10
112 0.04 1.14 0.08
126 0.03 1.28 0.08
1.41 0.03 1.43 0.07
155 0.03 157 0.06
1.70 0.02 171 0.06
184 0.02 1.86 0.05
1.99 0.02 2.00 0.05
2.13 0.02 214 0.05
2.28 0.02 2.29 0.04
2.42 0.02 243 0.04
2.57 0.02 2.57 0.04
271 0.02 271 0.04
2.86 0.01 2.86 0.03
3.00 0.01 3.00 0.03
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SECTION 9 BRIDGE FOUNDATION LOADINGS
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PAGE 1 OF 2
ENGINEERS + CONSULTANTS _— e
CLIENT SCDOT SUBJECT GEOTECH LOADS Prepared By CDR DATE 7/6/18
PROJECT NO. 2006320.20 (SC-557) Reviewed By DATE
End Bent #1: Loads Acting on One Pile PaxiaL
X e
PaxiaL PiateraLx | PrateraLz M; My PLaTERAL X ! .

Load Case kip kip kip kip-ft kip-ft Note: PLateraL ziS infout of page
Service | _ | . My is in/out of page
Service ll 150.0 16 8.0 0.0 0.0 L HP 14x73 Steel Pile
Service lll e A
Service IV
Strength | V -

Strength Ii Partial Plan of Interior Bent Cap e

Stretjgth 1] 200.0 2.0 12.0 0.0 0.0 Note: Z-Axis is along the workline

Strength IV
Strength V

End Bent #5: Loads Acting on One Pile P axiaL
M;
I:’AXIAL PLATERAL X PLATERAL Z MZ MX X PLATERAL X o
Load Case kip kip kip kip-ft kip-ft T Note: PLateraL z IS in/out of page
Service | My is in/out of page
. —_——e

Service I 050 07 s 00 00 “2> WP 14x73 Steel Pile
Service lll ’____| > 7

Service IV

Strength | N A

Strength I Partial Plan of Interior Bent Cap e

Strength lll 1550 13 1.7 0.0 0.0 Note: Z-Axis is along the workline
Strength IV

Strength V
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PAGE 2 OF 2
ENGINEERS + CONSULTANTS - -
CLIENT SCDOT SUBJECT GEOTECH LOADS Prepared By CDR  DATE 7/6/18
PROJECT NO. 2006320.20 (SC-557) Reviewed By DATE
Interior Bent #2 & #3: Loads Acting on One Shaft
PAXIAL
PaxiaL PiateraLx | PrateraLz M; My X M;
Load Case kip kip kip kip-ft kip-ft T PLaTERAL X >
Service | Note: P_ateraL zis infout of page
Service ll 810.0 16.8 107 117.0 218.0 T N—r Myis infout of page
Service Il L 4.0ft Dia. Drilled Shaft
Service IV O —> 7
Strength |
Strength Il T
Strength lll 1155.0 15.6 -20.7 114.0 -384.0 Partial Plan of Interior Bent Cap
Strength IV Note: Z-Axis is along the workline T
Strength V
Interior Bent #4: Loads Acting on One Shaft
PAXIAL
PAXIAL PLATERAL X |:’LATERAL z MZ MX X MZ
Load Case kip kip kip kip-ft kip-ft PLaTERAL X N
Service | T Note: P ateraL zis infout of page
Service |l 640.0 15.7 125 96.0 -60.0 e M is infout of page
Service Il 42> 40t Dia. Drilled Shatt
Service IV Q —» 7
Strength |
Strength Ii -
Strength il 925.0 16.1 -23.2 102.0 -180.0 Partial Plan of Interior Bent Cap
Strength IV Note: Z-Axis is along the workline e
Strength V
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SC 557 Bridge over Crowders Creek
Final Bridge Geotechnical Engineering Report

APPENDIX

SECTION 10 EMBANKMENT STATIC SETTLEMENT
ANALYSES
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Settle3D Analysis Information
SC 557 Over Crowders Creek
Project Settings
Document Name Begin Bridge Embankment
Project Title SC 557 Over Crowders Creek
Analysis Begin Bridge Embankment Single Drainage
Author JFH
Company FsME
Stress Computation Method Boussinesq
Time-dependent Consolidation Analysis
Time Units days
Permeability Units feet/day

Use average properties to calculate layered stresses

Improve consolidation accuracy
Ignore negative effective stresses in settlement calculations

Stage Settings

Stage # Name Time [days]
1 Stage 1 0
2 Stage 2 150
3 Stage 3 200
4 Stage 4 250
5 Stage 5 300
6 Stage 6 350
7 Stage 7 400
8 Stage 8 500
9 Stage 9 600
10 Stage 10 700
11 Stage 11 800
12 Stage 12 900
13 Stage 13 1000
Results

Time taken to compute: 0.632021 seconds

Stage: Stage1=0d
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Data Type Minimum Maximum
Total Settlement [in] 0 0
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 0
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 0
Effective Stress [ksf] 0 2.6454
Total Stress [ksf] 0 4.455
Total Strain 0 0
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004 2.64471
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0 0.52908
Stage: Stage2=150d
Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0  0.59965
Stage: Stage 3 =200d
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Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0 0.59965
Stage: Stage 4 =250 d
Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0  0.59965
Stage: Stage 5=300d
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Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0 0.59965
Stage: Stage 6 =350 d
Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0  0.59965
Stage: Stage 7 =400 d
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Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0 0.59965
Stage: Stage 8 =500 d
Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0  0.59965
Stage: Stage 9 =600 d
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Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0 0.59965
Stage: Stage10=700d
Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0  0.59965
Stage: Stage 11 =800 d
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Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0 0.59965
Stage: Stage12=900d
Data Type Minimum Maximum
Total Settlement [in] 0 3.92663
Consolidation Settlement [in] 0 0
Immediate Settlement [in] 0 3.92663
Secondary Settlement [in] 0 0
Loading Stress [ksf] 0 3
Effective Stress [ksf] 0 4.94734
Total Stress [ksf] 0 6.75694
Total Strain 0 0.03
Pore Water Pressure [ksf] 0 1.8096
Excess Pore Water Pressure [ksf] 0 0
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.004  4.94703
Over-consolidation Ratio 1 1
Void Ratio 0 0
Permeability [ft/d] 0 0
Coefficient of Consolidation [ft*2/d] 0 0
Hydroconsolidation Settlement [in] 0 0
Average Degree of Consolidation [%] 0 0
Undrained Shear Strength 0  0.59965
Stage: Stage 13 =1000 d
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Data Type Minimum Maximum

Total Settlement [in] 0 3.92663

Consolidation Settlement [in] 0 0

Immediate Settlement [in] 0 3.92663

Secondary Settlement [in] 0 0

Loading Stress [ksf] 0 3

Effective Stress [ksf] 0 4.94734

Total Stress [ksf] 0 6.75694

Total Strain 0 0.03

Pore Water Pressure [ksf] 0 1.8096

Excess Pore Water Pressure [ksf] 0 0

Degree of Consolidation [%] 0 0

Pre-consolidation Stress [ksf] 0.004  4.94703

Over-consolidation Ratio 1 1

Void Ratio 0 0

Permeability [ft/d] 0 0

Coefficient of Consolidation [ft*2/d] 0 0

Hydroconsolidation Settlement [in] 0 0

Average Degree of Consolidation [%] 0 0

Undrained Shear Strength 0 0.59965
Embankments
1. Embankment

Center Line (75, 75) to (75, 150)

Number of Layers 1

Near End Angle 90 degrees

Far End Angle 90 degrees

Base Width 181

L Left Bench Left Angle Height Unit Weight Right Angle Right Bench

ayer Stage Width (ft) (de . 3 .
g) (ft) (kips/ft®) (deg) Width (ft)
Stage 2 =
1 91 =0 d 0 26 24 0.125 26 0

Soil Layers

Ground Surface Drained: Yes

Layer # Type Thickness [ft] Depth [ftf] Drained at Bottom
1 Soft Clay 4 0 No
2 Firm Silt 23 4 No
3 Hard Silt 12 27 No
Project
SC 557 Over Crowders Creek
?‘1 [ N Analysis Description Begin Bridge Embankment Single Drainage
h.-i ’l £ Drawn By JFH Company F&ME
Date File N . .
e ries0 3,020 ate "eame  Begin Bridge Embankment.s3z




?'1':,1} ' SC 557 Over Crowders Creek: Page 9 of 10
N
I] 4
|] |
—la9
Soil Properties
Property Firm Silt Hard Silt Soft Clay

Golor C
Unit Weight [kips/ft3] 0.11 0.115 0.1
Saturated Unit Weight [kips/ft®] 0.115 0.12 0.105
Immediate Settlement Enabled Enabled Enabled
Es [ksf] 500 400 100
Esur [ksf] 500 400 100
Undrained Su A [kips/ft2] 0 0 0
Undrained Su S 0.2 0.2 0.2
Undrained Su m 0.8 0.8 0.8
Piezo Line ID 1 1 1
Groundwater

Groundwater method Piezometric Lines
Water Unit Weight ~ 0.0624 kips/ft®

Piezometric Line Entities

ID Depth (ft)
1 10 ft

Query Points

Point # (X,Y) Location Number of Divisions
2 75, 112.162 Auto: 57

Field Point Grid

Number of points 306
Expansion Factor 2

Grid Coordinates
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X [ft] Y [ft]
256 240.5
256 -15.5
106 -15.5
106 240.5
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Settle3D Analysis Information
SC 557 Over Crowders Creek

Project Settings

Document Name Begin Bridge Embankment_DD

Project Title SC 557 Over Crowders Creek

Analysis Begin Bridge Embankment Double Drainage
Author JFH

Company FsME

Stress Computation Method Boussinesq

Time-dependent Consolidation Analysis

Time Units days

Permeability Units feet/day

Use average properties to calculate layered stresses
Improve consolidation accurac