STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Roy COOPER JAMES H. TROGDON, Il
GOVERNOR SECRETARY

October 29, 2018

Mr. James Lastinger

U.S Army Corps of Engineers

3331 Heritage Trade Drive, Suite 105
Wake Forest NC 27587

Subject: As-Built Report for Stream Mitigation Project U-2707, Forsyth County,
TIP Project No. U-2707, USACE Action ID: SAW-1998-20439,
NCDWR Project No. 2012-0470

Dear Mr. Lastinger,

Please find enclosed the As-Built Report for the subject stream mitigation project.
The Division 9 Resident Engineer responsible for administering the contract has certified
that the site was constructed according to the construction plan sheets, with any
exceptions noted in this As-Built Report.

Elevation shots were taken during construction to ensure that the project was built
in accordance with the design files. During initial survey it was noted that existing
topographical elevations did not match the design file in certain areas. Adjustments were
made to the stream profile after consultation with the resource agencies. These changes
are noted in the attached as built plans.

Fencing was also adjusted after consultation with the resource agencies. Fencing was
installed along a utility line easement along the northern portion of the site.  This
resulted in a loss of Type Il Reforestation. Additional Type Il Reforestation was
completed along the southern portion of the stream to compensate for this loss. These
areas are shown in the attached as built plans.

The following information has been included as part of the As-Built Report: 1)
As-Built Plan Sheets, 2) Photo Point Locations, Permanent Cross-Section Locations and
Vegetation Plot Maps, 3) Planting Plan and Restoration Detail Sheets. The sites will be
monitored as described in the associated permit requirements.

Mailing Address: Telephone: (919) 707-6000 Location:
NC DEPARTMENT OF TRANSPORTATION Fax: (919) 212-5785 1020 BIRCH RIDGE DRIVE
ENVIRONMENTAL ANALYSIS UNIT Customer Service: 1-877-368-4968 RALEIGH, NC 27610

1598 MAIL SERVICE CENTER

RALEIGH, NC 27699-1598 Website: www.ncdot.gov


http://www.ncdot.gov/

If you should have any questions or require additional information, please contact

Mr. Randy Griffin at (919) 707-6121. Thank you once again for your continued support
and cooperation.

Sincerely,

DocuSigned by:

8C1643F6874A457 ...
Philip S. Harris, 11, P.E., CPM, Unit Head
Environmental Analysis Unit

Enclosures

CC:

Mr. Monte Matthews, USACE

Mr. Dave Wanucha, NCDWR

Ms. Amy Chapman, NCDWR

Ms. Marla Chambers NCWRC

Ms. Marella Buncick USFWS

Mr. Todd Bowers, USEPA

Mr. David Harris P.E., NCDOT- REU

Mr. Jordan Scott P.E., NCDOT-Div. 9 Resident Engineer
Ms. Amy Euliss, NCDOT-Div. 9 Environmental Officer
Mr. Randy Griffin, NCDOT-EAU



(oY SEE SHEET 1-A FOR INDEX OF SHEETS ™A TE \ P = T = )
= SEE SHEET 1-8 FOR CONVENT IONAL SYMBOLS STA'T E OF NQRTH C A\R@LI[NA\ NC. U-2707 1
DIVISION OF HIGHWAYS i Ve T o
34845.1.1 STP-3000(1) P.E.
34845.2.2 STP-3000(1) RW & UTIL,
34845.3.3 CONST.
N FORSYTH COUNTY
N~
C\ll LOCATION: CLEMMONS - SR 3000 (IDOLS ROAD), FROM SR 2999
b (HAMPTON ROAD) TO US 158 (CLEMMONS ROAD)
g’ TYPE OF WORK: GRADING, DRAINAGE, PAVING, SIGNALS,
D AND STRUCTURES B
-Y5- Sta, 13+62.68 =,:\
E BEGIN CONSTRUCTION \
As Built Plans RYG S0
0 VICINITY MAP o . %\)
2 FORSTIH (CONNTN Stream Mitigation % e
% | op®
g END TIP PROJECT U-2707 o v
_L- POT STA. 121+66.90 ‘:« _
= , R B
i ljS 158

BEGIN BRIDGE
BEGIN CONSTRUGTION /‘ -L- STA. 87+74.04
Y- Sta, 9+80.00 e

BEGIN TIP PROJECT U-2707
-L- PC STA. 11+15.99

'L°’°’q
&
END -Y2-
«  ARMSBURG RD [7 END CONSTRUGTION
-Y4- Sta. 17+99.93
- '!!4"~
. " 7 ROAD
T0 7 !“ 2\ ot Y
CLEMMONS ya 82 T D N >
—_— Y d=Eoda —
~CLEMMONS : ;G gt .
Y LINTT -Fr.»‘ 3 MUDDY CREEK
9 -L- KV~ N\, BEGIN BRIDGE
R e ~Y- STA.16+27.88
"; N 4 END_BRIDGE
B ~Y- STA. 18 +35.38
S (V} END CONSTRUCTION
N Q ~¥3- Sta.]2+60.00
=)
*3 N END_CONSTRUCTIO,
¥a U -Y- Sta. 25+30.00
( [ L % PROPSED TRAFFIC SIGNAL
[ﬁ: E ( 4 Y Y Y Prepared In the Office of: Y ¥ A
2 c ) GRAPHIC SCALES DESIGN DATA PROJECT LENGTH HYDRAULICS ENGINEER
ADT 2016 = 11,140
ii g K 7,? ADT 2036 = 17,840 LENGTH ROADWAY TIP PROJECT U-2707=2.004 MI
K - 1 2 ty 2012 STANDARD SPECIFICATIONS
PLANS = 0 LENGTH STRUCTURE TIP PROJECT U-2707=0.089 MI
H D = 60 % PROJECT ENGINEER m—‘_‘*“—u'"
0 i 507 100 T = 4 % * TOTAL LENGTH TIP PROJECT U-2707=2.093 MI RIGHT OF WAY DATE: ROADWAY DESIGN ENGINEER
2 [ L_ A V = 50 MPH
||_E (HOR|ZONTAL) * TTST =1% DUAL 3% PROJECT DESIGN ENGINEER
o 0 5 10 20 FUNC CLASS = LETTING DATE:
Q ENL M |l | UROAN COLECTOR e BT SR y
\_ I\ PROFILE (VERTICAL) A SUB REGIONAL TIER A~ A B B, A )




5/28/99

REVISIONS

-27@7\as-built\§-2707_NS1_AB.dgn

s\U

As Built Plans
MORPHOLOGICAL MEASUREMENTS TABLE

UT TO MUDDY CREEK
-R1- Sta. 0+00.00 to Sta.9+20.00

Variables Existing Channel Proposed Reach USGS Station Reference Reach
/. Stream type C/E5 Ch CE 41
2.Drainage area 049 SQ MI(36 ACRES) 045 SQ MI(288 ACRES) 055 SQ MI(355 ACRES)
3. Bankfull width Mean: 11.36 Mean: 1200 Mean: 1548
Range:  886-1480 Range: Range:  1180-17.70
4. Bankfull mean depth Mean: 0r2 Mean: 083 Mean: 129
Range:  058-0.85 Range: Range: 123141
5.Width/ depth ratlo Mean: 1556 Mean: 144 Mean: 1297
Range:  1365-1748 Range: Range:  1142-14.37
6.Bankfull cross—sectional area Mean: 077 Mean: 1000 Mean: 233
Range:  593-1400 Range: Range:  2000-22.70
7.Bankfull mean velocity Mean: 538 Mean: 530 Mean: 290
Range: Range: Range:
8. Bankfull dlscharge,cf s Mean: 53 Mean: 53 Mean: 58
Range: Range: Range:
9. Bankfull max depth Mean: 160 Mean: 140 Mean: 194
Range:  096-2.37 Range: 140-140 Range: 160-2J2
/0.Width of floodprone area Mean: 1867 Mean: 2100.00 Mean: 17125
Range:  4869-186000 | Range: Range:  16200-186.00
/I, Entrenchment ratio Mean: 14 Mean: 222 Mean: 11.30
Range:  329-1768 Range: Range:  1006-1445
/2. Meander length Mean: 5092 Mean: 95J0 Mean: 8030
Range:  3109-7307 Range:  80J0-102.00 Range:  64.32-11400
/3.Ratio of meander length fo bankfull | Mean: 448 Mean: 793 Mean: 519
width Range: 247-643 Range: 668-850 Range: 4J6-1.37
/4.Radius of curvature Mean: 2220 Mean: 3347 Mean: 1844
Range:  1001-32.89 Range:  2800-49.00 Range:  II73-25.30
/5.Ratio of radius of curvature to Mean: 196 Mean: 279 Mean: 19
bankfull width Range:  088-290 Range:  2.33-408 Range: 076-163
/6. Belt width Mean: 6.38 Mean: 2191 Mean: 3192
Range: 1.28-14.48 Range: 1152-4144 Range:  1254-54.25
/7.Meander width ratio Mean: 056 Mean: 183 Mean: 206
Range: 0JI-127 Range:  096-343 Range: 081-351
/8. Sinuosity (stream length/valley Mean: 106 Mean: 12 Mean: 141
length) Range: Range: Range:
/9.Valley slope Mean: 000670 Mean: 000839 Mean: 001230
Range: Range: Range:
20. Average slope Mean: 000632 Mean: 0.0080 Mean: 0.008r2
Range: Range: 00080-00080 Range:
21. Pool slope Mean: 000606 Mean: 000194 Mean: 000221
Range: 00008/-001136 | Range: 000120-000200 Range: 000/75-0.00267
22.Ratlo of pool slope to average slope | Mean: 096 Mean: 024 Mean: 025
Range: 043-150 Range: 0/5-025 Range: 020-031
23.Maximum pool depth Mean: 194 Mean: 183 Mean: 287
Range: 140-247 Range: 183-183 Range:  285-2.89
24.Ratio of pool depth to average Mean: 271 Mean: 220 Mean: 222
bankfull depth Range: 195-345 Range:  220-2.20 Range: ~ 221-223
25. Pool width Mean: 1169 Mean: 12.00 Mean: 16.30
Range: 9J6-14.22 Range: Range:  1260-2000
26.Ratio of pool width to bankfull Mean: 103 Mean: 10 Mean: 105
width Range: 081-125 Range: Range: 08/-1.29
27. Pool to pool spacing Mean: 6122 Mean: 5350 Mean: 5198
Range:  29.34-7863 Range:  3900-6200 Range:  3573-68.22
28.Ratio of pool to pool spacing to Mean: 539 Mean: 446 Mean: J3.36
bankfull width Range:  258-692 Range: 3.25=517 Range: 2.31-44
29.Ratio of lowest bank height fo Mean: N/A Mean: 10 Mean: 106
bankfull height (or max bankfull depth)| Range: N/A Range: Range: 10-1/5

PROJECT REFERENCE NO.

SHEET NO.

u-2ror

NS-—I

AW SHEET NO.

HYDRAULICS
ENGINEER
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.£ PROJECT REFERENCE NO. SHEET NO,
3 0 U=2707 NS=2
) AW SHEET NO.
As Built Plans e
UT TO MUDDY CREEK
—RI- Sta. 9+20.00 to Sta. 18+ 00.00
Variagbles Existing Channel Proposed Reach USGS Station Reference Reach
. Stream 1ype C/E5 Ch CE 4/1
2.0rainage area 049 SQ MI(316 ACRES) 049 S0 MI(3l6 ACRES) 055 SQ MI(355 ACRES)
3. Bankfull width Mean: 11.36 Mean: 1396 Mean: 1548
Range:  886-1480 Range: Range:  1190-1770
4. Bankfull mean depth Mean: 0re Mean: 107 Mean: 129
Range:  058-085 Range: Range: 123141
5.Width/depth ratio Mean: 1556 Mean: 13.00 Mean: 1297
Range:  1365-1748 Range: Range:  1142-14.37
6. Bankfull cross—sectional area Mean: 1047 Mean: 1500 Mean: 2133
Range: ~ 593-1400 Range: Range:  2000-2270
7. Bankfull mean velocity Mean: 538 Mean: 353 Mean: 290
Range: Range: Range:
8. Bankf ull discharge, cfs Mean: 53 Mean: 53 Mean: 58
Range: Range: Range:
9. Bankfull max depth Mean: 160 Mean: 175 Mean: 194
Range:  096-2.37 Range: 161-176 Range: 160-212
10.Width of floodprone area Mean: 11867 Mean: 210000 Mean: 17125
Range:  4869-180.00 Range: Range: 1620018600
/I. Entrenchment ratio Mean: 4 Mean: 222 Mean: 1130
Range:  3.29-1768 Range: Range:  1006-1445
2. Meander length Mean: 5092 Mean: 9748 Mean: 8030
Range:  3109-73.07 Range:  9107-1205/ Range:  64.32-11400
13.Rafio of meander length to bankfull | Mean: 448 Mean: 6.9 Mean: 519
width Range: 247643 Range: 6.51-86 Range: 416-1.37
/4.Radius of curvature Mean: 2220 Mean: 3388 Mean: 18.44
Range:  100/-32.89 Range:  2800-4900 Range:  I173-25.30
/5. Ratio of radius of curvature To Mean: 196 Mean: 242 Mean: 1/9
bankfull width Range:  088-290 Range: 20=35 Range: 076-163
/6. Belt width Mean: 6.38 Mean: 2320 Mean: 3192
Range:  1.28-1448 Range:  1200-4400 Range:  1254-54.25
I7.Meander width ratio Mean: 056 Mean: 166 Mean: 206
Range: 0li-1.27 Range: 086-34 Range: 08/-351
/18.Sinuosity (stream length/valley Mean: 106 Mean: 13 Mean: 141
length) Range: Range: Range:
19.Valley slope Mean: 0.00670 Mean: 000498 Mean: 001230
Range: Range: Range:
20. Average slope Mean: 000632 Mean: 00044 Mean: 000872
Range: Range:  00044-0.0044 Range:
2]. Pool slope Mean: 000606 Mean: 00017 Mean: 000221
Range: 00008/1-001136 | Range: 0.00110-0.00/30 Range: 00075-000267
. 22.Ratio of pool slope to average slope | Mean: 0% Mean: 027 Mean: 025
g Range: 0J3-180 Range:  025-0.30 Range: 0.20-0.3/
g 23.Maximum pool depth Mean: 194 Mean: 240 Mean: 28/
o Range: 140-2.47 Range: 240-240 Range: ~ 285-289
= 24.Ratio of pool depth to average Mean: 271 Mean: 240 Mean: 222
5 bankfull depth Range: 195-345 Range:  240-240 Range:  221-223
Z 25. Pool width Mean: 1169 Mean: 1400 Mean: 16.30
Range: 916-14.22 Range: Range:  1260-20.00
5 26.Ratio of pool width to bankfull Mean: 103 Mean: 10 Mean: 105
g width Range: 08/-125 Range: Range: 081-129
S 27. Pool to pool spacing Mean: 61.22 Mean: 56.20 Mean: 5198
2 Range:  29.34-7863 Range: 50007100 Range:  3573-68.22
=, 28. Ratlo of pool To pool spacing to Mean: 539 Mean: 401 Mean: 3.36
e bankfull width Range: ~ 258-692 Range:  357-507 Range:  2.31-44I
29.Ratio of lowest bank height fo Mean: N/A Mean: 10 Mean: 106
bankfull height (or max_bankfull depth)| Range: N/A Range: Range: 10-115
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X

RI
Sta. 0+ 00.00 to 9+20.00

TYPICAL SECTION RIFFLE
BANKFULL AREA 10.0 SQ FT

_BANKFULL ELEVATION _

1,40

10.00" MIN. 4,80’ 2.40' 4,80 10.00’ MIN,

TYPICAL SECTION POOL LEFT
BANKFULL AREA 11.9 SQ FT

BANKFULL ELEVATION _

1.83'

1.00'
10.00' MIN, 4.00' 7.00

10.00" MIN.

TYPICAL SECTION POOL RIGHT
BANKFULL AREA 11.9 SQ FT

__ BANKFULL ELEVATION.

1.83

10,00 MIN,

1.00
7.00" 4,00 10.00' MIN,

A

A

AN

As Built Plans

RI

Sta. 9+20.00 to 18+ 00.00

TYPICAL SECTION RIFFLE
BANKFULL AREA 15.0 SQ FT

PROJECT REFERENCE NO. SHEET NO.
u-2ro7 NS-3
MW _SHEET NO.
HYDRAULICS
ENGINEER

4:1
_ BANKFULL ELEVATION __
1.7¢'
10.00' MIN. 5,50 3.00 5.50' 10,00’ MIN,
TYPICAL SECTION POOL LEFT
BANKFULL AREA 19.2 SQ FT
k
BANKFULL HLEVATION __
240
10.00" MIN, 4,62' 2,00" 7.38' 10.00" MIN,

TYPICAL SECTION POOL RIGHT

BANKFULL AREA 19.2 SQ FT

41
_ _ANKFULL ELEVATION _
2.40
10.00' MIN, 7.38’ 2,00 4.62'

10.00" MIN,

A

A2

A
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As Built Plans

NOTES:

1) All excavation shall be performed in only dry or isolated
sections of channel.

2) Impervious dikes are to he used to isolate work from
stream flow when necessary.

3) All graded areas shall be stabilized within 24 hours.

4) Maintenance of stream flow operations shall be incidental
to the work. This includes polyethylene
sheeting, diversion pipes, pumps and hoses.

5) Pumps and hoses shall be of sufficicient size to dewater

EXAMPLE OF PUMP-AROUND OPERATION

s-built\

the work area. { N
\
SPECIAL STILLING BASIN ‘\ I
(SEE PROJECT SPECIAL PROVISIONS) \ ]
Utilize a Stabilized Outlet Instead of /
a Special Stilling Basin If Pumping \
Clean Water !

SPECIAL STILLING BASIN

| (SEE PROJECT SPECIAL PROVISIONS)
IMPERVIOUS DIKE I " DEWATERING PUMP
(SEE PROJECT SPECIAL PROVISIONS) I \
| \
IMPERYIOUS DIKE | | S
(SEE PROJECT SPECIAL PROVISIONS) | i iy
y CHANNEL

TEMPORARY
FLEXIBLE HOSE

SPECIAL STILLING BASIN
WITH ROCK PAD

Special Stilling Basin

Existing Terrain

15,0 - 20.0 f.

~
PUMP-AROUND PUMP =

i
/8.0 in. {203 mm) of

Sediment Control Stone S Hank
Filier Fabric

Not To Scale Note: Pravide Stabilized Outlet to Streambank

PROJECT REFERENCE NO. SHEET NO.

u-2707 NS-4

RW SHEET NO.

HYDRAULICS
ENGINEER

SEQUENCE OF CONSTRUCTION FOR TYPICAL WORK AREA
1. INSTALL SPECIAL STILLING BASIN(S)..
2. INSTALL UPSTREAM PUMP AND TEMPORARY FLEXIBLE HOSE.

3. PLACE UPSTREAM IMPERVIOUS DIKE AND BEGIN PUMPING
OPERATIONS FOR STREAM DIVERSION,

4. PLACE DOWNSTREAM IMPERVIOUS DIKE AND PUMPING
APPARATUS., DEWATER ENTRAPPED AREA. AREA TO BE DEWATERED SHALL
BE EQUAL TO ONE DAY’S WORK,

5. PERFORM STREAM RESTORATION WORK IN ACCORDANCE WITH THE PLANS.

6. EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEFORE REMOVAL
OF IMPERYIOUS DIKES. REMOVE IMPERVIOUS DIKES, PUMPS, AND
TEMPORARY  FLEXIBLE HOSE. (DOWNSTREAM IMPERVIQUS DIKES FIRST).

7. ALL GRADING AND STABILIZATION MUST BE COMPLETED IN ONE DAY WITHIN
THE PUMP AROUND AREAS BETWEEN THE IMPERVIOUS DIKES.
THE IMPERVIOUS DIKE LOCATIONS AS SHOWN ON THIS SHEET ONLY SHOW THE
UPPER AND LOWER EXTENT OF WORK FOR EACH STREAM SEGMENT. THE
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE LOCATION
OF THE IMPERYIOUS DIKE(S) FOR EACH DAY'S WORK.

8. REMOVE SPECIAL STILLING BASIN(S) AND BACKFILL, STABILIZE DISTURBED AREA
WITH SEED AND MULCH.

IMPERVIOUS DIKE
(SEE PROJECT SPECIAL PROVISIONS)
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As Built Plans

PROJECT REFERENCE NO.

SHEET NO.

u-2707 NS-5
MW _SHEET NO.
HYDRAULICS
ENGINEER
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AND STEEPER
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POOL - TO - POOL (L)

K té)]./
v"v
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r’o‘q‘:%':‘
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k¥
%, hat AN r | BANKFULL
3 ND Bt
R/UYK
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% RELETEOOOTEE oA TYPICAL POOL
Bt DETAIL
»o0L
TYPICAL PLAN
5 POOL - 10 - POOL (L) s
| TYPICAL RIFFLE WITH
| POOL | oLIDE ArrrLE I AUN Sl POOL | OLIDE | AIPPLE BANKFULL BENCH
: ‘ : .
E E ] i E b ‘ TIE TO
e W /" ExieTIng

¥ % ! v % DANKPULL—, r . j s
T i ’ :

TYPICAL POOL WITH
BANKFULL BENCH

Wh” = BANKFULL WIOTH i
Opax = NAXINUN DEPTH

Wy = BOTTON WIDTH
Wyge = FLOOD PROKE AREA WIOTH

| PooOL 1 OLIDE | RIFFLE | RUN o | POOL | ALIDE | RIFFLE

y Y i CROSS VANE CONSTRUCTION

; : ' ’ ; IN MEANDER-BEND

8 5 b 5 PLAN VIEW CROSS-SECTION DIMENSIONS

E AtRRLE '=' a § RIPFLE POOL

FLOW dLorg = REACH A1 Wikt [Omax [ "o | Mron[bkr [Omax | %o | Wepa ["0EP

Sta. 0+00 - 8ta, 9+20 12,0 | 1.40 | 2.40 238 12,0 | 1.83 | 1.00 >33 14.4
Bta, 9420 - 8ta, 18400 [ 14,0 | 1.78 | 3.00 >38 14.0 | 2.40 | 2.00 >38 13.0

RIFFLE PoOL

REACH R2

ot [Onax | "o | ®oe| oxt |Onan | P | Peon | pie
N/A | N/A | N/A | N/A | WA | N/A | N/A | R/A | N/A

TYPICAL PROFILE FOR ARMORED RIFFLE SECTION

CHANNEL TYPICAL DETAIL

NOT TO SCALE

NOTHS! |
1. THE COORDINATES FOR EACH CINVEN Or MDXUP (Ex, "m1Y "ma")|

AND_EACH KEAD OF AIPFLE (EX. "HA1", "HA2") ARE INDICATED |
OX THE PLAN BHEETS, |
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As Built Plans

PROJECT REFERENCE NO.

SHEET NO.

u-2707

NS-6

RW SHEET NO.

HYDRAULICS
ENGINEER

MATTING
ANCHOR TRENCH
IN TRENCH ON 1' CENTERS

ANCHOR OVERLAP
ON 1' CENTERS

ANCHORS ON
3' CENTERS

DIRECTION
OF FLOW

SRELRKES
KRS o2
- KL %: y % ol / ANCHORS
SRS R3S 5
&’ ’ ’ ‘ b, %% : /

2" x 2" (nominal)
WOODEN STAKE

#4 STEEL
REINFORCEMENT BAR

4”

»] JDIANETER BEND
| |~ " QVERLAY(MIN) 4,AY:{"—T
|
PLAN VIEW .
18" FLOODPLAIN/ _y'
COIR FIBER EXISTING
MATTING GROUND
1" (nominal)
ANCHORS ON STAPLE
3' CENTERS " H,
EXTEND MATTIN A
TO NWSEL L &" mIN
Z 12“
?NCCHEONRTSEROSN
IN TRENCH Y
= e M/L\TZING SHALL gE
= PLACED IN TRENCH
A AND BACKFILLED ANCHOR OPTIONS
STREAM BED s o
| NOTES:
1. IN AREAS TO BE MATTED, ALL SEEDING, SOIL
TYPICAL CROSS SECTION " AMENDMENTS, AND SOIL PREPARATION MUST BE

COMPLETED IN ACCORDANCE WITH THE PROJECT

SPECIFICATIONS PRIOR TO PLACEMENT OF COIR |

| FIBER MATTING.
| 2. REBAR OR STAPLES MAY BE USED IN PLACE OF

COIR FIBER MATTI NG DETAIL . WOODEN STAKES AS DIRECTED BY THE ENGINEER.E

NOT TO SCALE
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AS BUILT NOTE:
1. Constructed
each riffle

Riffles were added in
section during repairs

made in July-August 2017 after
approval from resource agencies

As Built Plans

PROJECT REFERENCE NO.

SHEET NO.

u-27o7

NS-7

MY SHEET NO.

HYDRAULICS
ENGINEER

ELEVATION POINT

TOP OF
L//___BANK

HEAD OF
RIFFLE

!

BOULDERS
(SEE NOTE
FOR SIZE) !

BURY BOULDERS BELOW BED

2" NOM, THICKNESS WELL GRADED MIX
OF (50%) CLASS "A”, AND (50%) NO. 5
AND/OR 57 STONE

ROCK CROSS
VANE

FABRIC

SECTION A-A

TOE
/////_
HEAD of | B
|_RIFFLE | ?
":2”6;:"‘\\ | MIN%MUM
f%ﬁ%%o
§%§Eﬁ%cf§%9
OIS
COIR FIBER

2%50 Riffl MATTING (TYP.)
%f%g

OO

90

O

O,
S
e O

D
S

i

REACH R1
Whkf (ft) 12.0
Dmax (ft) 1.40
REACH R2
Whkf (ft) 14,0
Dmax (ft) 1.76

D
O
90,

-
SRS

@
S
/ﬁ

o

TOE OF
RIFFLE

COIR FIBER
MATTING (TYP)

CONSTRUCTED RIFFLE DETAIL

NOT TO SCALE

— Dmax

1/3 Dmax

CENTER BOULDER 2"-4 "

SECTION B-B

2" NOM. THICKNESS WELL GRADED
MIX OF (50%) CLASS "A", AND
(50%) NO. 5 AND/OR 57 STONE

1/3 Dmax

Q
Q

SoeaspmR |

SECTION C-C

TOE

|
1. BOULDERS SHOULD BE NATIVE STONES
| OR SHOT ROCK, ANGULAR AND OBLONG,
| WITH AN AXIS APPROXINATELY
| 2Lx4Wx3D
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As Built Plans

PROJECT REFERENCE NO.

SHEET NO.

u-2ror

NS-8

MW SHEET NO.

HYDRAULICS
ENGINEER

HEADER ROCK ,TYP:
SEE PROFILE FOR
ELEVATION

1/3 1/3 1/3 FLOW
BANKFULL BANKFULL BANKFULL

WIDTH WIDTH WIDTH ENZNZ N

e P oo - CAAAK

BANKFULL
BANKFULL

#57 STONE

FILTER FABRIC

POOL EXCAVATED PER
DIRECTION OF ENGINEER

KEY IN VANE TO BANK
MINIMUM OF AT AN
ELEVATION EQUAL TO

BANKFULL OR SLIGHTLY

LOWER
PLAN VIEW
BOULDER DIMENSIONS (FT)
REACH | HEIGHT | LENGTH | WIDTH
R1 2 4 3
R2 2 4 3

\ 4

SN NN,
> R
LR

BACKFILL, TYP:
#57 STONE, TYP.

ROCK CROSS VANE DETAIL

/§v<\4Q<g§?

EXCAVATED TRENCH
FOR ROCK CROSS VANE

CONSTRUCTION
SECTION A-A

BANKFULL——\\

2’ ‘R\\\\\\
FILTER FABRIC, TYP.

-«—SET HEADER ROCK BACK
A MINIMUM OF 1/3 WIDTH
OF THE FOOTER ROCK

D V

BED

EXCAVATED POOL
FOOTER ROCK, TYP.

\\\¥—ROCKS IN VANE ARM SHOULD

NOT BE GAPPED OR HAVE ANY
SIGNIFICANT SPACES

TIE VANE ARM INTO
BANKFULL ELEVATION

HEADER
/[_“4ROCKS

BACKFILL;
TYP.
#57 STONE

MINIMUM

FOOTER
ROCKS

ROCKS IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
SIGNIFICANT SPACES

SECTION B-B

VANE ARM T

BETWEEN HE

2
4. CLASS "A”
4

DIRECTION
5

IES INTO BANKFULL.

. DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.

STONE CAN BE USED TO REDUCE VOIDS
ADERS AND FOOTERS.

. COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

OF THE ENGINEER.

. POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.

NOT TO SCALE —

SRR
1. DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

j
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PROJECT REFERENCE NO. SHEET NO.
U-2707 NS—9
RAW SHEET NO.
HYDRAULICS
ENGINEER
As Built Plans
NEW STREAMBANK SHALL UNGOMPAGTED i)
BE TREATED AS . v \ v
HIN: OF 1FT BEYOND INVERT i EERESE
OF EXISTING CHANNEL FLOW @/&%‘Q%§A
'-'>" ) \ Y/
S NN A
s, g%%%%% ;§g§§§%\ .
e s
+ COMPACTED —/ COMPACTED
BACKFILL SECTION A=A BACKFILL
MATERTAL - (SEE PROJECT
SPECIAL PROVISIONS)
L(E)NS;HMIN'
feu

BACKFILL
EXISTING
CHANNEL

COMPACTED
BACKFILL

®

\
RATEND CHANEL ook SECTION B-B
OF EXISTING CHANNEL
PLAN VIEW STREAM PLUG

NOT TO 8CALE

ES:

CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE
PROJECT SPECIFICATIONS.

BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING
CHANNEL AND PROPOSED CHANNEL.

BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 1FT BELOW THE INVERT
OF THE EXISTING CHANNEL.

BLOCK SHOULD EXTEND A MINIMUM OF 3FT BEYOND THE LIMITS OF THE
EXISTING STREAM CHANNEL.

INSTALL EROSION CONTROL MATTING AND S8EED IN ACCORDANCE WITH
THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING.
%ggPéﬁgIRegﬁFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF
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PROJECT REFERENCE NO. SHEET NO.
u-2r0or NS-II
RAWY SHEET NO.
HYDRAULICS
ENGINEER

LIVE STAKE DETAIL

uilt

-built\l

\as

o
~
~
=
o
o
[
Rty
0
o

LIVE STAKE

SQUARE CUT —\

BUDS (FACING UPWARD) —-

S

N

LIVE CUTTING (
(172"'-2" (1I2-50mm) DIAMETER)

ANGLE CUT 30°-45° : Z

NATURAL FIBER

LIVE STAKES

EXISTING/PROPOSED
GROUND

EXISTING
STREAMBED

BANK STABILIZATION WITH LIVE STAKES

NOTE:

l. LIVE STAKES SHALL BE EVENLY SPACED 2’ APART.

2. LIVE STAKES SHALL BE DRIVEN UNTIL APPROXIMATELY
¥,0F LIVE STAKE IS WITHIN GROUND
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PROJECT REFERENCE NU. l IHEET NU,
U=2701 | NS-I2
: MW SHEET NO.
As 3uilt Plans UGS

PLANTING DETAILS [] TYPE 1 STREAM3ANK REFORESTATION SHALL 3E PLANTED 3 FT.TO 5 FT.
ON CENTER, RANDOM SPACING, AVERAGING 4 FT.ON CENTER,
APPROXIMATELY 2724 PLANTS PER ACRE.

(] TYPE 2 STREAM3ANK REFORESTATION SHALL 3E PLANTED 6 FT.TO 10 FT. ON CENTER, RANDOM
LIVE STAKES PLANTING DETAIL 3AREROOT PLANTING DETAIL
DI33LE PLANTING METHOD SPACING, AVERAGING 8 FT.ON CENTER, APPROXIMATELY 680 PLANTS PER ACRE.

REVISIONS

USING THE K3C PLANTING JAR [] NOTE: TYPE 1AND TYPE 2 STREAM3ANK REFORESTATION SHALL 3E

PAID FOR AS "STREAM3ANK REFORESTATION”
LIVE STAKE

r STREAM3ANK REFORESTATION TYPICAL

=

i

5

SQUARE CUT ‘\

BUDS (FACING UPWARD) —__
by

=N

T
I

T
=
=11

T
I
T
1]

"E“
1T

i
I
Tt
It

=

P ===

1. Insert planting bar . Remove planting bar
7 as lho&vnland pull handle and plaxée s:}:\edung at 3'21 '};’:ﬁ&lmgdbﬁmm
toward planter, correct depth, i
L EETiG from seedling.
(172'-2" DIAMETER)
2 - 3 Feet
ANGLE CUT 30°-45° \
I

1
5

=
2]
5,

11
e

Ilill
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I
1T
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2 f
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4, Pull handle of bar . Leave compaction
hole open. Water

toward planer frming " iing ol s op e g STREAM3ANK REFORESTATION
. ﬁé% MIXTURE, TYPE, SIZE,AND FURNISH SHALL CONFORM TO THE FOLLOWING:
TYPE 1
PLANTING NOTES: 50% SALIX NIGRA 3LACK WILLOW 2 ft- 3 ft LIVE STAKES

50% CORNUS AMOMUM SILKY DOGWOOD 2 ft- 3 ft LIVE STAKES
TYPE 2

o

COR FIBER MAT
LIVE STAKES

PLANTING 3AG
During planting, seedlings
shall be kept in a moist
canvas bag or similar

-bu1lt\§27@7_NS12_AB.dgn

es\U-2707\as

Eiles
2 )

13 SRS

07:46

-2018
ngineerin

g

K

container to prevent the
root systems from drying.

25% FRAXINUS PENNSYLVANICA ~ GREEN ASH 12 in - 18 in 3R

&& EHO 25% QUERCUS PHELLOS WILLOW OAK 12 in- 18 in 3R

WM L g 25% QUERCUS MICHAUXII SWAMPCHESTNUT OAK 12 in - 18 in 3R
A EXISTING/PROPOSED

Planting bar shall have a i i

e e Mangoier 25% 3ETULA NIGRA RIVER 3IRCH 12 in - 18 in 3R
cross section, and shall

STREAMBED be 12 inches long,
4 inches wide and

Linch thick at center, [0 SEE PLAN SHEETS FOR AREAS TO 3E PLANTED

BANK_STABILIZATION WITH LIVE STAKES

NOTE: o\
LIVE STAKES SHALL BE DRIVEN UNTIL APPROXIMATELY 3/4

OF LIVE STAKE IS WITHIN GROUND ROOT PRUNING UE STREAM_}ANK REFORESTATION

All seedlings shall be root
pruned, if necessary, so that

?8 il:c‘i\t:s ﬁ?{,‘i T}:’:e than DETAIL SHEET

\E

17-0CT

e
L

root collar, N.CD.O.T.- ROADSIDE ENVIRONMENTAL UNIT
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PROJECT REFERENCE NO. SHEET NO.
U-2707 NS-13
() W SHEET NO.
As Built Plans ol
Station | Cuve/Tangent Number | Cwve/Tangent Length () | Chord/Tangent Bearing Chord Length (i) Delta Augle Radius {ft)
PTRI-26 o PCRI-2? 881 N 5709 1607°E
Northing 826494.3736 14+01 26 Cunve RI-27 1745 N 43°3948.18"E 43.50 77741 042" (RT) 3500
Basiup 1597877.6360 PTRI-2? 0 PCRI-28 908 N §2°30' 2029°E
: 14+57.79 Curve R1-28 37.68 N 45°3708.9"E 35.08 74° 26' 399° LT 2000
; PTRI-28 1o PCR1-29 8.64 N 8723 3630°E
Station | Cwrve/Tangent Number | Cwve/Tangent Length () | Chord/Tangent Bearing Chord Length (f9) Delta Angle Radius {ft) 15+04.11 Curva R1-29 30.64 N 47° 38 30.64"E 46.78 78725 08.69" (RT) 372.00
0-00.00 Potnt 45000 PTRI-20 10 PCRI-30 620 X §6°49' 04.95°F
Point 45000 to PC Ri-1 1048 N 61° 41" M40 15+60.95 Curve RI-30 16.67 N 47 293667 E 43.00 78° 38 36.63" (LT) 3400
0-1043 Cuve R1-1 FTRT N 740X 2449'F 2095 24541 20.78"(RT) 49.00 PTRI-30 0 PCRIAL 787 N8 100836 F
PTRI-1 0 PCRI-2 384 N 86°23'0488°F 16+15.49 Curve RI-31 5092 N 45°3¢'2741"E 47.38 747 48' 3809" (RT) 3800
03543 CuneR1-2 4282 N SIP367°E 40.20 20° 05 33.42" (LT) 3500 PTRI-31 0 PCRI-32 8.06 N §2° 58' 46.45"°E
PTRI-200 PORI-3 $.61 N 16°17' 2646 167447 Cuve RI-32 5192 N 41°39°33.30°E 47.54 82°38' 2630° (LT) 36.00
0+33.86 CuveR1-3 48.84 N 61525 2975"E 43.94 90° 16 06.57" (RT) 3100 PTRI-32 o PCRI-3? 11.79 NO°X'20.15°E
PTRI-3w0 PCRI-4 973 8737 26" 2697 F 17+38.18 Curve RI-33 8043 N A7721'3865"E 7170 47 02 3659" (RT) 49.00
14242 Cunve R1-4 34.40 N 62°01'43.33"E 40.09 867033037 (LT) 3500 PC RL-33 o Pomt 45001 16.30 $85°370286'E
PTRI-4 PCRI-S 749 N 17°29'53.66"E 1833 01 Dot 45001
2+04 32 Cune R1-3 44.23 N S 44 12.80'F 4033 34° 28 38.45"(RT) 3000
PTRI-5® PCRI-6 523 $78°01'2788"E
23379 Cune R1-6 46.76 N 60°06 55.79"F 4271 83743'12.66" (LT) 3200
PTRI-60 PCRI-7 703 N 18°15'1046"E
3+0737 CuneR1-? 17.16 N S6°51099°E 43.67 77° 11 40.66" (RT) 3500
PTRI-7m PCRI-B 741 S 84732 5088 E
326214 Cune R1-S 5242 N 146.39"E 43,14 317 10 7.46° AT 3700
PTRI-S®m PCRI-D 744 N 14716 3265°F
4-2200 CuneR1-0 50.33 N 63°594448'F 4423 99° 26 23.64"(RT) 2000
PTR1-0 10 PC RI-10 372 S66°17 03.70"E
4-7805 Carve RI-10 1984 N 62430365 F 4332 101759 45.29" LD 2800
PTRI-1010 PCRI-11 189 N 11743 BOI'E
543278 Curve RI-11 274 N 50727 410V E 1882 77 2@ 13.42" (RT) 39.00
PTRI-11 10 PC RI-12 6.18 N 897 12 2443°E
545176 Cuve RI-12 3046 N 5173P4S40'E 36.67 7521 18.07°(LT; 30.00
PTRI-1210 PCRI-12 164 N 137 SV 0636°E
6+3530 Curve RI-13 4752 N 60°4733.87'E 1238 937 S2 3561 RT) 20.60
PTRI-1310 PCRI-14 6.15 $ 72715 5862°E
6+8048 Curve RI-14 025 N 60°2507.50"E 5278 04° 17 47.57°(LT) 36.00
PTRI-14 10 PCRI-1S 623 N 13726 1381°E
745405 Cuve RI-15 3419 N 48727 14.01'E 321t 69° S§ 00.40" (RT) 28.60
PTRI-1S10 PCRI-16 562 N 83724 1421°E
749477 Cuve RI-16 45,15 N 41740 42.02°F 11.26 83527 (2.58°(LT) 3160
PTRI-16w0 PCRI-17 10.20 N 07 02 4838 W
§+50.12 Cuve RI-13 4030 N 40° 1§30.95"E 1533 £0°42'38.65" (RT) 35.00
PTRI-17 10 PCRI-1§ 503 N §0%20' S0.28°E
00446 Cuve RI-18 SL70 N 31° 17 40.66°E 1554 98 44 19.23°(LT) 30.00
PTRI-1810 PCRI-19 585 X 16704 28.96" W
0+6201 Curve RI-10 4002 N 3G°2P0183°E 1330 967 S106.77" (RT) 25.60
PTRI-10 10 PCR1-20 430 N 787 46' 21.82°F
10+15.02 Cuve RI-20 <331 N 38735 2106'E .04 50° 27 21 52° (LT 3800
PTRI-20 0 PC R1-21 768 N 1735 4070°W
10+76.01 Curve RI-2t 3003 N 307 13 330FE 36.63 81747 728" (R 2800
PTRI-21 to PC RI-22 674 N 807 06’ S758°E
1142258 Curve RI-22 21 N 28737 28.08'E 1530 162759 3500 LD 2560
PTRI-22m PCRI-23 443 N22°ST LA W
11-80.16 Curve R1-23 56.65 {2751 0041E 49.54 101°26' 21.65" RTy 32.00
PTRI-23 m PCRI-24 7
s St e = TN v
PTRI- 24 PCRI-25 329
12+00.92 Curve R1-25 51.80 47243 82° 27 00.41°(RT) 36.00
PTRI-25 m PCRI-26 1045
133321 Cunve RI-26 3924 3667 72730 0744 AT 3100
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