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Planning for the Erosion Process

* Preservation of vegetative covers

* Energy dissipation covers .

* Energy dissipation mats
* Energy dissipation armors
* Flow bypass/diversions
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Rill Erosion
Gully Erosion |

Channel Eroslon







- U.S. climate data

Temperature - Precipitation - Sunshine - Smowfall Us Climate Data on

l-ln-nthl-.r ' il at ry I& B ‘ O‘F‘m(a o You are here: United States > Minnesota = Minneapolis

Climate Minneapoalis - Minnesota =C | °F Minneapalis weather averages
Jan Feb Mar Apr May Jun annual high temperature: 55.1°F
average high in =F: 24 2o 41 58 =] 79 annual low temperature: 37.2°F
Average low im ®*F: a 13 24 37 449 L4 Average temperature: 45.15°F
Ay, precipitation in inch: D.91 0.7%9 1.89 2.68 3.35 4,25 Average annual precipitation - rainfall: 30.54 inch
Days with precipitation: 8 7 11 9 11 13 | |l:ra ¥S per year with precipitation - ramfall: 112 days
Hours of sunshine: 140 166 200 231 272 302 Annual hours of sunshine: 2607 hours
Average snowfall in inch: 12 B8 10 3 o o Av. annual snowfall: 55 inch
Jul Aug Sep Oct Now Dec £ ] BEDN - | 3
average high in =F: 83 BO 72 58 41 27
Average low im *F: =] 62 52 40 26 12
Av. precpitation in inch: 4.06 4,29 3.07 .44 1.77 1.14
Days with precipitation: 10 10 =1 a B8 a
Hours of sunshine: 343 208 237 193 115 112 Minneapolis Climate Graph - Minnesota Climate Chart
Average snowfall in inch: o o o 1 9 12
Sinch
aoeF
Airnchi
SO°F
Zinch
&0°F
Zimch
20°F Limch
oeF Gimch
[___J . s Hisgh B Frecipitation Ot FX

Climate data for minneapolis intl ap, Longitude: -93.228%, Latitude: 44, 8831
Average weather Minneapolis, MM - 55401 - 1981-2010 normals

Climograph of Minneapolis on your websibe

Jan: January, Feb: February, Mar: March, &pr: april, May: May, Jum: June, Jul:
July, Aug: August, Sep: September, Oct: October, Now: November, Dec:
December
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The year in weather

2019
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Monthly precipitation for 2014  (measured in inches)

SNOWFALL (snow, ice pellets, hail)

———- ——pm———— —————— ————————— —————————

PRECIPITATION (the liquid content of rain, snow, hail)

0.0in.
22.7
(12.2) - snovig:]'i 0 O Average reci it:g:: - A:lreecriagi:ation“
18.2 snowtfall** P p: P P:
(7.7) *$1981-2010, 30-year average.
a7 @ 11.36 5.6
(4.25) 9.4 (11.9)
(103) 7 (9.3)
24 &2 (g gg) 2.27 2.90
. 2.66 - - g
0.82 (2.66) (4.04) (4:30) 0.92 el 0.87 0.86
0 0 0 0 0 (3.08) (2.43) ‘1_77) {1'16]
o [z o o s O mml © :
January February March April May June July August September October November December
Sources: National Weather Service, State Climatology Office, DNR Division of Ecological and Water Resources RAY GRUMNEY - Star Tribune

Avg. high Avg.low Avg. Diff.from Precip. Diff.from Snow" Diff.from

temp. temp. temp. normal (inches) normal (inches) normal

Jan. 184 -2.5 80 -7.6 142 0.52 227 105
Feb. 175 -02 86 -123 141 064 184 107
Mar. 339 171 255 -73 082 -1.07 47 -56
April 514 34 427 -438 6.27 361 | 7 46
May 67.8 493 G586 -05 455 119 | 0 0.0
June 78 6l 69.5 0.7 11.36 711 0 0

July 806 625 715 -23 227 177 0 0.0
Aug. 818 648 733 21 290 -140 0 0.0
Sept. 722 532 627 0.7 092 -216 0 0.0
Oct. 584 40 49.2 0.3 175 -0.68 0 -0.6
Nov. 324 185 254 -83 087 -09 9.4 0.1
Dec. 296 189 243 51 086 -0.27 5.6 -6.3
2014 51.8 34.7 43.3 -2.8 35.4 481 67.8 14.1

Source: Western Regional Climate Center  *Snow, ice pellets or hail; T=trace amount
(Research assistance from InYoung Choi MNDNR Climatology Volunteer)



How Predictable Is U.S. Weather?
Based on data from 120 NWS weather stations, 1994-2013

Least predictable PREDICTABILITY
Rapid City, S.D. LESS J MoRE
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What is Rain?

e 2 year, 2to 3 inches in 24 hours?
* 1.5 inches in 10 minutes?
* 1 inch rain each day, for the next five days?

* Frozen, or saturated soils, next day greater than 2
inches?

 [Totals, and intensity, duration, frequency?]
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Precip & Operations

R T e N | Bt e
0 I S I m——csssee I__. ..... I I I I l I. ...... II"" ------ I-Iu*
3 4 5 6 7 8 9

s Ave Precip (in)

s 2014 Precip
(in)

I Sediment Risk
(x100)

2 per. Mov.
Avg. (Ave
Precip (in))

1 2 10 11 12
M Ave Precip (in) 0.9 0.77 1.89 2.66 3.36 4.25 4.04 4.3 3.08 2.43 1.77 1.16
M 2014 Precip (in) 1.42 7.7 0.82 6.27 4.55 11.36 2.27 2.9 0.92 1.75 0.87 0.86
m Sediment Risk (x100) 0.02 0.04 0.05 0.5 0.9 1 1 0.8 0.4 0.3 0.03 0.02
January February March Clear  April Strip ~ May Excavate June Install  July Install August September Oct Nov Dec
Minor Minor & Grub Topsoil and Haul Structures Structures Rough Grade Fine Grade Est Cover Minor Minor



What is Sediment Discharge Risk?

Erosion potential changes with contractors operations
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What is a SWPPP?

e Communication tool

* Developed by owner

* Phasing, estimated & tabulated quantities, plan locations,
application details, estimated costs, overall responsibilities

* Implemented by contractor

* Avoidance, minimizing, restoration, quality control, scheduling,
site management, amending, monitoring rain, corrective
actions, documentation



5 Required Permit Items for Erosion Prevention

1. Non-structural practices things like planned phasing, Ieavin$ green
space alone until actually needed, areas properly marked off,
minimize need or planned phasing to be on slopes 3:1 and greater

2. Structural practice items of cat-walking, water bypass diversions,
rapid covers, rapid repairs

3. All exposed (note the word all) soil areas must be stabilized (defined
as immediately) includes stockpiles with significant clay, silt or
organic matter;

a)  within 7 days (special/impaired),
b) 24 hours MNDNR Promulgated work restrictions;
c) otherwise 14 days

4.  Wetted perimeter of ditches from a 2-year return interval type storm,
last 200 ft. to a surface water or where the water leaves the project

5. Pipe outlets with appropriate energy dissipation within 24 hours of
the potential of discharge



TRENCH APPROX.
SEE DETAILS 107 WIDE = 87 CEER
2/3 & 33

FOR CHAKMEL TREMCHMNG WETHOO,
SEE DETAIL B/3 & §/3
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CHANNEL BLAMKET EMD /s ey 2 ROWS OF STAPLES,
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EA, [IR.

SOIL FILLED

FROM SOL FILE
SEE DETAILS COMPACT WITH FOOT
2/3 & 3/3
CHANNEL TRENCHING
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10" WIDE « 8" DEEP
SEE DETAILS 473 & 5/3 .
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T SNGPATED SAA No scAE N
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Layout Detail Sheet

NOTES

1. More than the minimum of one fastener per square yard may be
requinred due to conditions such as blanket composition, soi type,
surface unformlity, and flow velocity.

2. Provide Check Siots per manufacturer's recommendations.

3. Roll ends may be spliced in a check slot.

4. See Standard Specification 8-01.3(3).
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BLANKET PLACEMENT
IN CHANNEL
STANDARD PLAN 1-60.20-00
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Pasco Bakatich il 08-31-07
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3.4 STAPLES PER SQ. YD.
(4.1 STAPLES PER SQ. M)

3.75 STAPLES PER SQ. YD.
(4.5 STAPLES PER SQ. M)

1,7 STAPLES PER SQ.
(2.0 STAPLES PER SQ. M)

YD.

Recommended Staples per Roll
on 6.67 ft. (2.03 m) Wide x
108 ft. (32.92 m) Long Rolls

(80 sq. yd. / 66.89 sq. m)
PATTERN QUANTITY
A 56
B 92
C 136
D 272
E 300




X X X
3
L5 -
X % &'
3
x x *
X %

SLOPES FLATTER THAN 1:2
(120 STAPLES PER 100 SQ YD)

- P es
el X x x|
-
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I
* X x|
X X X =

SLOPES FLATTER THAN ls2
(120 STAPLES PER 100 SQ YD)

Slope Length 100, less than 1:3

e X +X]
15'-= b
X X 4!
3 *
X X B
X X
% * X

SLOPES 1:2 TO 1:1
(170 STAPLES PER 100 SQ YD)

STANDARD 6.5 FT BLANKET STAPLE PATTERN

25
< = 3 x K
e
o “ » —-;( K= 1.25
o o
I X X
X % X
Ix X X ¥

SLOPES 1:2 TO 1al
(170 STAPLES PER 100 SQ YD)

STANDARD 8 FT BLANKET STAPLE PATTERN

Slope length 300 less than L

2
EX X X ES X

—= 20"
{fx X X X A 4
X X X X ]

CHANNEL AND DITCH APPLICATIONS
(350 STAPFLES PER 100 SQ YD)

CHANNEL AND DITCH APPLICATIONS
(350 STAPLES PER 100 SQ YD)

grade less than 1%

REFERENCE DATE

WHERE BLANKET CONTINUES

g
SHOULDER
EIDEWALK

CURB

AT BEGINNING OF BLANKET

CHECK SLOT REQUIREMENTS

DIG & INCH BY & INCH TRENCH.

BACKFILL TRENCH WITH SOIL AND COMPACT.

INSERT BLANKET INTO ENTIRE TREMCH PERIMETER.
STAPLE BLANKET EVERY 2 FOOT ALONG THE BOTTOM
OF THE TRENCH.

CHECK sLOT

—"v—‘ i 1
PR L,

CHECK SLOT ALTERMNATIVE

HYDRAULIC BONDED
FIBER MATRIX

S

BLANKET OVERLAP

GENERAL BLANKET INSTALLATION REQUIREMENTS

BLANKETS SHOULD BE LAID PARALLEL OR PERPENDICULAR
TO THE DIRECTION OF WATER FLOW.

OVERLAP ADJACENT STRIP EDGES A MINIMUM OF 4 INCHES.

OVERLAP BLANKET 7 INCHES (MIN. AT EACH END. OVERLAP BOTTOM END OF UPPER
BLANKET OVER TOF END OF LOWER BLANKET., STAPLE ALONG OVERLAP EVERY L5 FEET.

THE UPPERMOST BLANKET OF ALL SLOPE APPLICATIONS MUST START IN 4 CHECK SLOT.
IF SLOPE LENGTH (L)IS 100 FT OR GREATER, INSERT BLANKET INTO A CHECK SLOT
173 FROM THE BOTTOM OF THE SLOPE.

STANDARD SHEET NO.

TITLE:

PERMANENT EROSION CONTROL

STANDARD APPROVED:

BLANKET STAPLE PATTERN FOR SLOPES

STATE PROJ. NG, (TH )

SHEET NO. _ OF SHEETS




Presentation Players

* Dr. Pl Costs (Probable Installation Costs), nickname PIC
* Mr. IM Low (Incredible Method Low)
e Mr. IM High (Incredible Method High)



TEP Agenda

 MPCA NPDES/SDS Permit requirements

« MNDOT Standard Specification requirements
 TEP Plan setup

* Estimating costs

 Temporary erosion control practices, best practices,
best management practices

 Non-structural TEP



Temporary EC Permit

: >k

Reguirements
* Appropriate EC for every * Unforeseen conditions

Etage of Zlonstructlon]c h + Stockpiles
* Estimated quantities for the , . .

life of the contract F'.Sh >pawning
 Knowledge of works not * Pipe outfalls

shown on the plans * Timing of EC installation
* Plan locations for the EC * Soil steepness

* Slope lengths

* Soil type (erodibility)
e Landform flows

* |ssues of precipitation
e All Season (winter)

*Estimating costs & pay items implied, but not required



Initiate Immediate Stabilization

12. “Initiated immediately” means taking an action to comme nce stabilization as soon as practicable,
but no later than the end of the work day, following the day when the earth-disturbing activities
have temporarily or permanently ceased, if the Permittee(s) know that construction work on that
portion of the site will be temporarily ceased for 14 or more additional calendar daysor 7 calendar
days where Appendix A.C.1.a applies. The following activities can be taken to initiate stabilization:

1. prepping the soil for vegetative or non-vegetative stabilization
2. applying mulch or other non-vegetative product to the exposed soil area
3. seedingor planting the exposed area

4. starting any of the activitiesin # 1 — 3 on a portion of the area to be stabilized, but not on the
entire area and

5. finalizing arrangements to have stabilization product fully installed in compliance with the
applicable deadline for completing stabilization












Table V.7 Values of P for Construction Sites®

Erosion Control Practice P
Surface Condition with No Cover S
Compact, smooth, scraped with bulldozer or scraper A A g e g
across the slope (track imprint up & down) 1.20 A SATW R 2 S
Same as above, except raked with bulldozer and root By S T g}
raked across the slope 90 R TS
Loose as a disked plow layer 1.00 = ==F=7 ;.\@-;:"f fone. .
Rough irregular surface, equipment tracks in all e g BN 5&,
directions .90 = T S
Loose with rough surface > 0.3 meters depth 80 Buidozer tresds cresce NN ~,;..2
Loose with smooth surface < 0.3 meter depth 90 Froowes pervendicular. _ SOl 5=
Compact with bulldozer track imprints perpendicular \\”/Q;"::,,«;
to the slope .80 AA oz
3 - >
Structures
Small sediment basins
0.09 ha basin/ha 0.50
0.13 ha basin/ha 0.30
Downstream sediment basin
With chemical flocculants 0.10
Without chemical flocculants 0.20
Erosion control structures
Normal rate usage 0.50
High rate usage 0.40
Strip building 0.75







SI2: Scheduling and, installing soil
covers (C-factor erosion red ;cn" 0to97%)

San - \ - v v
\- o TRy .
v ) - > - N 5 2
; : 7 g S J . < 2 : \
= 7 7 > > -~







Table V.5
C Values and Slope — Length Limits (SL)
For Construction Sites*

Mulch
Type APr';I:‘:a;Rz?em Slope Percent C SL
No mulch or seeding All 1.00

Straw or hay mulch disc 1.0 <5 0.20 200
anchored on slope 1.0 6-10 0.20 100
15 <5 0.12 300

15 6—10 0.12 150

2.0 £5H 0.06 325

2.0 6—-10 0.06 200

20 11-15 0.07 150
2.0 16 - 20 0.11 100

2.0 21-25 0.14 75

2.0 26 -35 0.20 75

Erosion Control Blanket N/A 21-25 0.05 300
26 - 35 0.07 200

36 - 50 0.14 150

51— 67 0.20 100

Wood Chips 6.7 <15 0.08 75
6.7 16 — 20 0.08 50

12.1 <15 0.05 150

121 16 - 20 0.05 75

25.0 <15 0.02 200

25.0 16 — 20 0.02 150

250 21—33 0.02 100







SI14: Scheduling and, doing soil.
prep, seeding, and cover

7

4




SI5: Finalizing arrangements

* Scheduling the work of Sl1, SI2, SI3
* Phone call documentation

* Email documentation

e Personal discussion notes |




NPDES describes maximum exposures of soil;
SWPPP must list project specific timeframes

TORM WATER T T WPP
PROJECT DESCRIPTION/LOCATION

THE ST. CROIX RIVER CROSSING PROJECT WILL CREATE A NEW RIVER CROSSING OVER THE ST. CROIX RIVER BETWEEN STILLWATER, MINNESOTA AND

HOULTON, WISCONSIN, ALONG WITH NEW ROADWAYS ON BOTH SIDES OF THE BRIDGE. THE ST, CROIX RIVER IS A NATIONAL WILD AND SCENIC RIVER
WITH INVALUABLE SCENIC, RECREATIONAL, AND GEOLOGIC VALUE.

THE OVERALL PROJECT IS COMPRISED OF SEVERAL SMALLER PROJECTS, INCLUDING RECONSTRUCTION IN MINNESOTA OF TH 36 FROM THE

OAKCREEN/CREELEY INTERSECTION THROUCH THE NEW INTERSECTION AT TH 35 AND CONSTRUCTION OF TH 64 IN WISCONSIN BETWEEN THE RIVER AND
THE 150m OVERPASS IN THE TOWN OF ST. JOSEPH,

THIS SWPPP ADDRESSES THE EARLY FOUNDATION CONSTRUCTION OF 5 PIERS IN THE WATER,
PROJECT SCHEDULE

ESTIMATED CONSTRUCTION START DATE: APRIL 2013
ESTIMATED CONSTRUCTION END DATE:  JULY 2014

SPECIAL AND IMPAIRED WATERS

LAKE ST, CROIX IS AN IMPAIRED WATER FOR TURBIDITY, THE ENTIRE REACH OF THE ST. CROIX RIVER, A NATIONAL WILD AND SCENIC RIVER,
IS CLASSIFIED AS A SPECIAL WATER IN APPENDIX A OF THE 2008 NPDES CONSTRUCTION STORMWATER PERMIT ADMINISTERED BY THE MINNESOTA
POLLUTION CONTROL AGENCY (MPCA), DUE TO THE PROJECT'S PROXIMITY TO THIS SPECIAL WATER, ADDITIONAL BEST MANAGEMENT PRACTICES
(BMPS) UNDER PARTS C.1, C.2 AND C.3 IN APPENDIX A OF THE PERMIT ARE REQUIRED.

ENVIRONMENTALLY SENSITIVE AREAS

IN ADDITION TO THE S$T. CROIX RIVER, THE CONTRACTOR SHALL BE AWARE OF THESE ENVIRONMENTALLY SENSITIVE AREASt WETLANDS, MUSSELS,
AND OSPREY NEST. THE MUSSELS AND OSPREY NEST WILL BE RELOCATED BEFORE THE START OF CONSTRUCTION.

9. ALL EXPOSED SOIL AREAS MUST BE TEMPORARILY OR PERMANENTLY STABILIZED NO MORE THAN 7 DAYS AFTER CONSTRUCTION ACTIVITY ON
THAT PORTION OF THE SITE THAT HAS TEMPORARILY OR PERMANENTLY CEASED., IN NANY INSTANCES, THIS WILL REQUIRE
STABILIZATION TO OCCUR MORE THAN ONCE DURING ROUGH CRADING. RAPID STABILIZATION METHODS 1, 2, 3 OR 4 WILL BE
USED TO PROVIDE TEMPORARY COVER, AS APPROPRIATE, IN THESE AREAS.

10. THE NORMAL WETTED PERIMETER OF ANY TEMPORARY OR PERMANENT DRAINACE DITCH THAT DRAINS WATER FROM THE CONSTRUCTION SITE
OR DIVERTS WATER AROUND THE CONSTRUCTION SITE MUST BE STABILIZED WITHIN 200 LINEAL FEET FROM THE PROPERTY EOGE
OR POINT OF DISCHARGE TO ANY SURFACE WATER. STABILIZATION MUST OCCUR WITHIN 24 HOURS OF CONNECTION TO A
SURFACE WATER, EXISTING GUTTER, STORM SEWER INLET, DRAINAGE DITCH, OR OTHER STORMWATER CONVEYANCE SYSTEM
ACCORDING TO MN/DOT SPEC 1717.2A2, RAPID STABILIZATION METHOD 4 WILL BE USED TO STABILIZE THESE AREAS, THE
REMAINDER OF THE DITCH MUST BE STABILIZED WITHIN 7 DAYS OF CONNECTINC TO THE SURFACE WATER. PERMANENT EROSION
CONTROL BLANKET OR RAPID STABILIZATION METHOD 4 WILL BE USED TO STABILIZE THESE AREAS. DISC ANCHORED MULCH AND
HYDRAULIC SOIL STABILIZERS ARE NOT ALLOWED TO BE USED FOR PERMANENT DITCH STABILIZATION.

11, OUTLETS INTO SURFACE WATERS SHALL BE STABILIZED WITH ENERGY DISSIPATION WITHIN 24 HOURS OF BEING CONSTRUCTED.

12.  ALL EXPOSED SOIL AREAS WILL BE STABILIZED PRIOR YO THE ONSET OF WINTER. ANY WORK STILL BEING PERFORMED WILL BE SNOW
NULCHED, SEEDED, OR BLANKETED WITHIN THE TIME FRAMES IN THE NPDES CONSTRUCTION STORMWATER PERMIT.



Permanent EC, else Temporary.
Either work it, or stabilize it.

* 24 hours: Last 200 If where water leaves the project
area, 2 yr wetted perimeter flow

e 24 hours: fish, 200 ft back from waters
e 24 hours: culvert/pipe outfalls

e 7 days: special or impaired

* 14 days, not as above



Discharge conveyance stabilization
BMP liners for urban projects

* Required 200 If from point of discharge within 24
hours, over the life of the contract

* Erosion prevention blanket
* Wood fiber blanket, various widths of 4, 6.5, 8, and 16 feet

Rock aggregate liner
Geotextile

Plastic

Crushed bituminous liner
Concrete/bituminous gutter



Why TEP is important.

e Sediment controls will always fail without TEC
* TEC also fail

e Storm event total rain, frequency, duration and intensity
Exceed performance limits

e ASHTO failure limits generally defined to mean 0.5 inch
soil loss



Temporary

Surface Condition with No Cover

Table V.7 Values of P for Construction Sites*®

Erosio_n Control Practice

S

* All interim erosion prevention programs
require a temporary insurance program
of sediment controls for times of active

works, while within permit exposed
soils timeframes during active

construction activities. Schedule Traps.

Structures

Small sediment basins

0.09 ha basin/ha
0.13 ha basin/ha

Downstream sediment basin

With chemical flocculants
Without chemical flocculants

Erosion control structures

Normal rate usage
High rate usage

Strip building

0.50
0.30

0.10
0.20

0.50

0.40
0.75

e B NX e, «
Bulldozer treads create ¥ o
grooves perpendicular,
10 the slope,
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« Sprinkle 3.5 oz. ¢

of matting sect

5°on the top, lower portion
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EXTENT OF WATER AT

DESIGN VOLUME.

INSTALL SAFETY FENCE

WTH SIGNAGE APPROX. P
10° 0uT (@)

/7

POND INFLOW (3)

~ e

>

R
/ |

ROPE TO FACILITATE
SKIMMER
MAINTENANCE

T POST/‘

CONSTRUCTION STORM WATER POND — PLAN

—o

3" UNDISTURBED

@

DESIGN DEPTH

——-|

STONE PAD UNDER
SKIMMER{4'Wx4'LX1.5'H)
CLASS Il RIFRAP

CONSTRUCTION STORM WATER POND — SECTION

L1V R

’ 3H: 1V RECOMMENDED

NOTES:

®DES\GN POND VOLUME AT THE DESIGN DEFTH (D) TO HOLD 2.5-INCHES OF
WATER OVER THE INFLOW DRAINAGE AREA (SEE POND SIZING CHART BELOW).
INSTALL SAFETY FENCE AROUND QUTER EXTENT AND WARNING SIGNS AT ALL
FOUR SIDES STATING DROWNING HAZARD .

@PWD WIBTH (W) SHALL BE APPROXMATLY HALF THE LENGT (L),
@PWO INFLOW MUST BE CONVEYED TO FREVENT EROSION.

() POND OVERFLOW MUST BE PROPERLY DESIGNED) TO CONVEY STORM WATER IN
EXCESS OF THE POND VOLUME TO THE RECEIMNG WATERWAY WTHOUT
CAUSING EROSION. THIS MAY INCLUOE A RISER PIFE DROP STRUCTURE WITH
PIPE THROUGH THE EMBANKMENT WITH SEEPAGE COLLARS AND/OR A POND
OVERFLOW SPILLWAY.

@PDNO SIDE SLOPES SHALL BE LINED TO PREVENT EROSION.

THE POND SKIMMER DEVICE SHALL BE DESIGNED 10 SKIM WATER FROM
WTHIN §—NCHES OF THE POND SURFACE AND DRAIN THE DESIGN POND
VOLUME OVER A PERIOD OF 72 HOURS WITH A CONSTANT FLOW RATE. SEE
SPECIAL PROVSIONS FOR MATERIALS. INSTALL OIL ABSORBENT BOOM AROUND
EXTIRE PREIMETER OF SKIMMER.

(T) THE ARM PIPE TO THE SKIMMER SHALL HAVE A LENGTH OF 1.4 TIMES THE
DESIGN POND DEPTH (A MINIMUM OF & FEET) OR AS RECOMMENED BY
MANUFACTURE

THE BOTTOM OF THE ARM FIPE SHALL BE ATTACHED TO THE RISER
STRUCTURE OR DIRECTLY TO A FIPE THROUGH THE EMBANKMENT TO CONVEY
SKIMMER WATER DOWNSTREAM. SEE SHEET XX FOR CONMECTION EXAMPLES,

\NST.HLL THREE POND FIBER BAFFLES IN THE POND FROM THE INFLOW 10 THE
SKIMMER DEVICE WITH A SPACING OF ONE QUARTER THE BASIN LENGTH (L)
TWO POND FIBER BAFFLES MAY BE INSTALLED IN PONDS LESS THAN
20-FEET N LENGTH WTH A SPACING OF ONE THIRD THE BASIN LENGTH, SEE
POND BAFFLE DETAIL.

(i) wmmm———

g &

Basin Bottom Length (L) (ft)
w
£

Basin Sizing vs. Watershed Size

Deslgn Depth
Deift Design Dipth

D=5#

Design Depth
D=10ft

For Pand Side
Slope = M1V

i) 5

15
hed Size (acres)

POND SIZING CHART

STANDARD SHEET NO. TLE:
XXX KXK
STANDARD APPROVED: Yok
STATE PROJ. NO. (H ) SHEET NO.  OF SHEETS










Table V.3 Magnitude of Soil Erodibility Factor, K *

Effe CtS Of SO | | ( U S |_ E ) K for Organic Matter Content ( % )

Technical Class 0.5 2 4
Sand ’ 0.05 0.03 0.02
~ Finesand i 0.16 0.4 0.10
Very fine sand : | 0.42 0.36 0.28
oamy sand o Q2 10 o6
» Higher.numbers will requige, higher dagree of BIVIPs
Loamy very fine sand 0.44 0.38 0.30
Sandy loam 0.27 0.24 0.19
~ Finesandy loam' 0.35 0.30 0.24
Very fine sandy loam 0.47 0.41 0.35
Loam 0.38 0.34 0.29
Silt loam — 0.48 0.42 0.33
Silt 0.60 0.52 0.42
Sandy clay loam 0.27 0.25 0.21
Clay loam L . 0.28 0.25 0.21
Silty clay loam 0.37 0.32 0.26
Sandy clay 0.14 0.13 0.12
Silty clay 0.25 0.23 0.19
Clay 0.13-0.2

*Adapted from Stewart et al. ( 1975 ). The values shown are estimated average of broad ranges
of specific soil values. When a texture is near the border line of two texture classes, use the average

of the two K values.
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Why soil knowledge matters

 Soil physical properties
* Low, medium, high cohesion
e Straw fibers on sand
* Wood fibers on everything else

* Length of slope matters

* Max for straw/hay mulches: 325 ft “Steep Slopes”
* Max for blanket: 300 ft means slopes that
« Max for FRM: 300 ft are 1:3 (V:H) (33.3
percent) or steeper
 Slope Steepness matters in grade

* Max for straw/hay: 1:3
 Max for blanket: 1:1
e Max for FRM: 1:1









BMP Types (Tools) of TEP

Mulch Materials

Type 1
(straw/hay)

Type 3
(Cert WF
Straw))

Type 4
(Straw +
SFM)

Type 5
(wood slash)

Type 7
(prairie
harvest)

Type 8
(prairie hay)

Hydraulic Erosion
Control Products

Natural
tackifier

Synthetic
tackifier

PAM

Compost
Matrix

Hydraulic
Mulch

SFM
BFM
FRM

Rolled Erosion
Control Products

Category 00
Category O

Category 3A& B
Category 4A & B

Category 6
TRMs

Covers

Plastic
Geotextiles
Riprap
Aggregates

Retention of
Vegetation

Staged
removals
Green space
preservation
Buffers



Temporary Exposed Soil Stabilization:
3882 Mulch Materials

Flow Chart Decision Matrix
Sheet 1.

20144IsW1

Determine time of year

with exposed soil

Apply Mulch Type 1 [Hay or
straw), Type 6 (Wood
Slash), or as per Winter
Mulching {2575.3.C.7]

Are there frozen ground Yas A
conditions?
No
Determine type of
potential erosion
Is the mulch for trackout
Yes
control? l
Apply Mulch Type 6
No (Wood Slash) following
Detail Sheet

‘the mulch for tempora
or permanent landscape

Apply Mulch Type 5

(e i) Delay seeding unfil condi-

tion are correct. May
need to apply temporary
covers to remain within
stabilization timeframes.

due to raindrop energy soil
detachment?

%the erosion due to shes
flow soil detachment?

5 the erosion duz

Yes

etermine application area, Field
condition of bearing capacity (rut
prevention), tillage or anchoring ca
pability

—— No

Is mulch for permanent seed-
ing operation?

Yes

an mulch application occd
within 24 hours of seeding?

Yes

Apply appropriate
Rapid Stabilization
Method.

No 4

Is temporary soil

stabilization greater than 2

acres contiguous?

No

Is the sail safe (»3:1) for
disk anchering?

5 the soil in a loose, friab

s wheel rutting happenifig
upon mulch placement or

Are prevailing winds greater
than 15 MPH?

No

in wrong direction for retaining

mulch long encugh for
anchoring?

No

Apply Mulch Type 4
(Typically Type 1 and SFM
overspray) at slope length
and steepness limits, or

other EC BMP

Apply Mulch Type 4
(Typically Type 1 and SFM
overspray) or other EC BMP

Yes —l

Stop operation or accept as
is, fix ruts that have oc-
curred, apply other stabili-
zation BMP

Yes 1

If unable to apply uniform-
Iy, delay to different time

of day, or apply other EC

BMP
Yes -T

termine slope steepness and slope
length (application rate at 90 percent,
coverage, approximately 2 tons per,
acra).

No

Is the slope less
than 3:1 and less than 325
feet long?

Yes

Is the slops between200
and 325 feet?

Maximum limit for mulch is
325 feet, at a slope steep-
No ness not to exceed of 5
percent. Add contour slope
breaks of RECP every 75
feet when at limit.

Yes ‘l

Slope steepness not to
exceed 10 percent. Add
contour slope breaks of
RECP every 75 feet when
at limit.

Yes ‘l

Slope steepness not to

Is the slope between 150
and 200 feet?

No

Is the slope between 100
and 150 feet?

exceed 15 percent. Add

No
contour slope breaks of
RECP every 75 feet when at
limit.
s the slope betwean 75 Yes

and 100 feet?

Slope steepness not to
exceed 20 percent. Add
contour slope breaks of
RECP every 75 feet when
at limit.

Is the slope less than 75
feat?

Y
Slope steepness not to
exceed 35 percent.




Temporary Exposed Soil Stabilization:
Hydraulic Erosion Control Products

Flow Chart Decision Matrix

Start Here

Determine time of year

with exposed soil

Yes
+
Install rock aggregate,
straw mulch, remove
No snow for RECP, or FRM

Determine type of
potential erosion

due to raindrop energy soil
detachment?

No

Is the erosion due to
shest flow soil detach-

Determine amount of soil
erosion prevention failure

risk willing to assume

Is the exposed soil above
DNR promulgated fish spawn
times?

Yes

Install daily

No

plastic or geotextile

cover of

Determine desired func-
tional longevity of HECP

S - S —

— Yo —————————P

Install appropriate RECP or mineral
based Hydraulic Matrix
(Hydrocrete). Do not use Organic
based HECP.

No

Yes I

Does Erosion
prevention need to last

less than 3 weeks? Yes
v
Apply Hydraulic
N
f Mulch

Erosion Prevention less than &

weeks or dust suppression? Yes
Apply Hydraulic
No Synthetic Tackifier

Erosion Prevention less

than 3 months

No

Erosion prevention les:
than 12 months

Yes

Apply Hydraulic Bonded
No Fiber Matrix, with limits as
listed in this matrix doc.

rosion Preventiol
mare than 12 months or
over-winter?

Determine soil organic

matter and textural type

15 there soil?

-z

Apply Hydraulic Natural
Yes
Tackifier over mulch

Are the soils high
in sand, small aggregate
<0.375 inches)?

Is there concern of
organic contamination of
grading soil?

Are the soils low in
organic matter
(<2 percent)?

No

No Add Hydraulic
PAM Tackifier

Are the soils low in
Yes
clay (<5 percent)?

1

Add Hydraulic

No PAM Tackifier

Are the soils high in
silt (= 35 percent)?

— Yes ——————»

Add Hydraulic

No PAM Tackifier

Are the sails high in
Clay (= 15 percent)?

Determine slope steep-
ness

Apply Hydraulic Fiber Reinforced
Matrix within limits of this ma-
rix doc.

Determine soil expo-

sure length

Apply Hydraulic
Compost Matrix

s the slope less than 6:17

No

Yes

1s the slope less than 3:1?

No

Is the slope less than 2:1?

Yes

Is the slope less than 1:1?

Is the slope steeper than 1:17

Is the slope length less
than 300 ft horizontal?.

Is the slope length less
than 30 ft horizontal?

Yas

v

Apply Hydraulic Sta-
bilized Fiber Matrix

No

Is the slope length less
than 50 ft horizontal?

Yes

4

Apply Hydraulic
Bonded Fiber Matrix

No

s the slope length less
than 75 ft horizontal?

Yes

¥

Apply Hydraulic

No

Fiber Reinforced

7y
Yes

s the slope length less
an 100 ft horizontal?

No




Temporary Exposed Soil Stabilization:
Rolled Erosion Control Products

Flow Chart Decision Matrix

2015dIsV1
Start Here

Determine time of year Install slope or ca

ance blanket shown in the
Plan

with exposed soil

Can the snow be removed
(backhoe, dozer)?

Is it Winter or frozen soil
conditions?

No No
v

Install rock aggregate,

Determine location

i i straw mulch
of potential erosion wl
s the area a ditch or ared Go to Matrix Chart A
— Yes ——| Concentrated Flows

of concentrated flows

No

Is the area a slope?

Determine desired func-
tional longevity of HECP

— Yes

No

s the area around
No

ponds, above wetland diver-
sions, or Curb

Apply Category 3B (wood

—_— .
ves fiber, natural net)

Erosion Prevention less

than 6 weeks

Erosion Prevention less

than 3 months

No

Erosion prevention less
than 12 months

No

rosion Prevention less
than 24 months or over-
winter?

No

greater than 24 meonths or perma-
nent soil/plant reinforcemen
Yes

!

Go to Matrix Chart B
Turf/Shoot Reinforcement
Blankets & Mats

[

Yes ————p

No

Determine slope steep-

ness

the slope less than 6:

s

urban or wildlife section?

No

Is the slope less than 4:1
(25%)?

No

Is the slope less than 3:
(35%)?

Is the slope less than 2:1
(50%)?

the slope less than 1.5:
(67%)?

No

Is the slope less than 1:1
(100%)?

Apply Category 00
(no stitching)

Determine soil expo-
sure length limits

T

No

e slope less tha
8 feet long and a wildlif
nesting area?

Yes

}

Apply Category 0
(no netting)

Is the slope length less
than 300 ft horizontal3.

Do not install Blanket
without a slope break or

terrace to 300 ft or less

Yes

Is the slope length les:
than 200 ft horizontal?.

Na

Is the slope length less
han 150 ft horizontal2

Yes

No

s the slope length less
than 100 ft horizontal?

No

5 the slope length less
han 50 ft horizontal?

Yes

No

Apply Category 3 A (sandy
loam) or 3B (all other soil

types)

Apply Category 3B
(wood fiber)

Apply Category 4 A

(Straw/coconut)

Apply Category 4 B
(Wood fiber)




Three focus locations of TEP

Focus Area Estimating Quantities

* Temporary —Rapid * 5 x per month/stage
« Straw, HECP

* RECP (Ditches, abutments,
culverts, pond rings)

* Temporary — Routine * 5 X per year
* Straw, RECP, HECP

« Temporary - Permanent * 1x per project



Temporary Systems

* Temporary —Rapid: hydromulch, blanket, plastic
geotextile, riprap, aggregates

* Temporary —Routine: straw, hydromulch, blanket

: seed, fertilizer, mulch,
hydromulch, blanket, riprap



emporary Types of Erosion control

-
STA. 273+23
PL. 30" ¥ 76’ RC PIPE CULVERT DES 3006 +2 - 30" RC PIPE APRONS WITH SAFETY GRATE AT INLET
PL.5 TYPE 1 DISSIPATOR RINGS SPACED 5° CENTER TO CENTER FROM QUTLET APRON
PL. RANDOM RIPRAP CLASS III ON GEOTEXTILE FILTER TYPE IV AT OUTLET
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EROSION STABILIZATION MAT CLASS 2
_® _ FILTER LOG TYPE COMPOST LOG
(1) FOR ENTRANCE PIPE SIZE AND LENGTH, SEE ENTRANCE - CULVERTS CHART. 8
(2 PL.GROUTED RIP RAP FLUME, SEE CONSTRUCTION DETAIL FOR ADDITIONAL INFORMATION. =R
(3 PLACE RANDOM RIPRAP. SEE RANDOM RIPRAP CHART FOR RIPRAP SIZE AND QUANITIES. &
=

DITCH BLOCK

ENTRANCE PIPE RANDOM HIPR.&.F@
CENTERLINE PIPE CULVERT RANDOM RIPRAP
PRECAST CONC. HEADWALL
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Methods of Payment

e Wishful thinking

* Magic

* Incidental

* Lump sum

* Unit item

* Unit price absent of pay item

* Force account (time and materials)
e Supplemental agreement



Engineer’s (Rough) Estimates

Per acre, installed Per acre, installed

RSM 1: S800 e Cat 3 Blanket: S7,260
RSM 2: S1,200 * Cat 4 RECP: $10,890
RSM 3: S3,600 * HM (30% Cat3): S2,900
RSM 4. S12,000 < BFM: (80% Cat3): $6,500
RSM 5 « FRM (90% Cat3):  $9,000
Rapid Seed Mixture: $350 e Type 1 straw: S400
Rapid Plastic: S5,000 * Type 3 Cert WF: 51,200

Rapid Geotextile: $25,000 < Type 5 Wood Slash: $2,500
Rapid Topsoil: $2,000 ¢ Compost blanket: $11,000



ESTIMATED QUANTITIES

COST PARTICIPATION:

(A] 100% RAMSEY COUNTY S.A
ITEM TOTAL WEST TWIN EDGERTON LABORE (B} 816% FEDERAL, 12.2% STA
TAB. ITEM NOTE UNIT estmatep |¥¢ FEDERALL  VADNAIS LAKE AREA AREA LOCAL FUNDS
LETTER | NUMBER NO. 13% STATE AREA AREA (C) 74.4% FEDERAL, 11.1% STA
QUANTITY ) = (<) o 3.6% CITY OF LITTLE CANAI
_ _ LITTLE GANADA LOGAL FUB
N 2573512 | TEMPORARY DITCH CHECK TYPE 3 ONET [EFTE] 13283 (D} 45.8% FEDERAL, 6.0% STAT
N 2573.513 | TEMPORARY DITCH CHECK TYPE 7 CUYD 38 %88 30.8% CITY OF LITTLE CANJ
N 2573.520 | SEDIMENT REMOVAL BAGKHOE HOUR T 7] LITTLE GANADA LOGAL FUR
N 2573,530 |INLET PROTECTION TYPE D 7] EACH 50 50
2573801 | ERDSION CONTROL SUPERVISOR LUMP SUM 1 3
N 2573.602 |INLET PROTECTION m EACH 408 408 '
N 2573603 |ROCKLDG 3 LN FT 308 508 INDEX
N 573,604 |RAPID STABILIZATION METHOD 4 50 YD 18545 18545
N | 2573505 |RAPID STABILIZATION METHOD 1 ACHE 14 14 TAB. | SHEET
[ 2573,606 | RAPID STABILIZATION METHOD 2 ACRE 1 1 LETTER | NO.
N 2573.600 |RAPID STABILIZATION METHOD & TON ] 7] - PR T
N 2573.823 |RAPID STABILIZATION METHOD 3 M GALLONS ] 3 5 4 __[PERMANE
T 311 TRAFFIC C
N.O | 2575501 |SEEDING ACRE 268 208 '
N,O | 2575511 |MULCH MATERIAL T¥PE 1 TON 454 4
N, O 2575513 |MULCH MATERIAL TYPE 8 CU YD 172 172
N, O | 2575519 |DISKANCHORING ACRE 248 248
0 2575523 | ERDSION CONTROL BLANKETS CATEGORY 1 i) 50 YD 098 2808
N.O | 2575523 |EROSION CONTROL ELANKETS CATEGORY 3 ] QYD 38385 38385
N,0 | 2575523 |EROSION CONTROL BLANKETS CATEGORY 4 ia) S0 YD 34378 34378
N 2575532 | COMMERCIAL FERT ANALYSIS 10-10-20 POUND 18878 16878
0 2575532 | COMMERGIAL FERT ANALYSIS 22-5-10 FOUND 62285 B2285
2575541 |MOWING i5) ACRE 15 15
2575545 | WEED SPRAYING i5) AGRE 45 45
N 2575608 | SEED MIXTURE 150 POUND 70 3370
] 2576608 | SEED MDCTURE 250 POUND 9940 2040
0 2575608 | SEED MIXTURE 280 POUND 2412 2412
0 2575608 | GEED MIXTURE 310 POUND 341 347
[ 2575608 | SEED MIXTURE 350 POUND 889 888
o 2576608 | HYDRAULIC SOIL STABILIZER TYPE 1 POUND 4608 2806
N 2575608 | HYDRALLIC SOIL STABILIZER TYPE 6 POUND 5575 5575
T 2581.501 | REMOVABLE PREFORMED PLASTIC MARKING UNFT 50938 50939
T 2581603 | REMOVABLE PREFORMED PLASTIC MASK [BLACK) [ LN ET 2500 2500
NOTES:

(1) SEE SHEETS 1211, 1212, AND 1214 FOR DETAILS OF SUGGESTED TYPES AND SHEETS 1224 THRU 1385 FOR PLANS OF SUGGESTED TYPES,

PAYMENT FOR INLET PROTECTION BY THE EACH SHALL INCLUDE ALL DEVICES NECESSARY TO PROTECT THE STRUCTURE FOR THE
LIFE OF THE PROJECT. EACH STRUCTURE PROTECTED SHALL BE PAID FOR ONLY ONGE, WITH NO SEPARATE PAYMENT MADE FOR
MULTIPLE INSTALLATIONS REQUIRED ON THE SAME STRUCTURE,
{2} SEE SHEET NO, 1213 FOR DETAIL
(%) SEE SHEET NO. 1217 FOR DETAIL

{4) INCLUDES MAINTENANCE.
(5} SEE SPECIAL PROVISIONS.
(8) TO BE USED AS DIRECTED BY THE ENGINEER,



(5) INCLUDES QUANTITIES FOR LUSE AS SILT FENCE TYPE SUPER DUTY. SEE DETAILS ON SHEETS 1215 AND 1216,
(6) TO BE USED AT BRIDGE ABUTMENT CORNERS. SEE DETAIL ON SHEET NO. 1218,

(7) SEE NOTE NO. 8 ON SHEET NO. 1222 FOR USE,

(13) SEE DETAILS ON SHEET NO. 1217,
(14) SEE SHEETS 1211, 1212, AND 1214 FOR DETAILS OF SUGGESTED TYPES
AND SHEETS 1224 THRU 1385 FOR PLANS OF SUGGESTED TYPES.

TEMPORARY EROSION CONTROL AND TURF ESTABLISHMENT N
an CONC. ST | por Temp.| Teme. | Teme.| seo INLET MULCH | MULCH enosion|enosion| comm. | YD
(RANDONY MED. FENCE . ' . . : RAPID | RAPID | RAPID | RAFID | RAPID SEED *| soiL
BALE SILT | SED. | PIPE | DITCH | DITCH| REM. |INLET | PROT.| ROCK MAT. | MAT. CONT. | CONT. | FERT.
PLAN SHEET PUPRAP|RIPRAP) BARR. | ¢, x| TYPE | cunt. | vRaP | own|cueck |creck| sack [pror.| Tvee | Log | STAS: | STAS. | STAS.| STAS. | STAR-|eepngl '8 | Tvee | Tvpe [ 0P ouavacerfauaveer | uacvss| STEE
STATION RANGE ) @ 8337 (4) SI.ICED STILL | EXCAV.|DRAIN| TYPE | TYPE | HOE | (14} D (13) 1 2 s 4 5 115} 1 -] CAT. 3 | CAT. 4 |10-10-20 8
WATER L] 3 7 m (10) ve | 0m (18) (14 (20)
(&) &) (21)
cu Yo|cu yo[um Fr] EacH Jun Frjun Frfcu volum Friun Fricu yo| Hour | EacH | eacH Jun Fr| AcRe | AcRE [ mGAL | 50 ¥D | TON | ACRE |POUND| TOMN [CU YD| ACRE | SQ YD | 0 YD | POUND | POUND
STAGE 1 PHASE 1
SBISE STA B81+50 TO STA. B76+50 08 | 09 5.3 187 | &1 01 8 [X]
SBISE STA. 8T8+50 TO STA. 891+50 &3 136 44 28 1 20 0.8 ] 183
SBISE S5TA. 881+50 TO NBASE STA. B04+50 ABT a2 16 T 1 0.1 10 0.4 14 0e 0.3 202 TD
MB3SE STA. BO4+50 TO STA. B17+50 5
NB3SE STA. B30+50 TO STA. B43+50 14 50 50 28 16 | 44 0.2 8 1 25| 100 48 24 253 500
NB35E STA. B43+50 TO STA. B56+50 20 562 201 217 | 88 1.8 8 1 36 49 | 184 8.1 40 | 234 145 (1] 800
NB3I5E STA. B56+50 TO STA. B8B+50 24 04 15.9 33 | 104 01 16 1 20 35 140 87 03] 33 ™ 698
NB3SE STA. BAB+50 TO STA. 882+50 14 | 282 21.3 140 [X] 12 3 a0 | 120 58 73| 30 228 603
MEASE STA. 882+50 TO STA. 835+50 18.7 837 96 44 2.8 ] 1 04 0.2 22 BE 40 6.2 2.0 o3 432
MB3ISE STA BOS+50 TO STA. 08+50 28 710 o0 | 283 | 44 24 3 1 32 0.2 26 105 [ 23 | 1aTe 522
NBISE STA. 808+50 TO STA. 621450 2.8 122 178 6.2 1 18 08 37 1.6 0.8 545 178
WBISE STA. 821+50 TO STA. 636+50 280 20 1.2 45 25 12 248
NBI5E STA 838+50 TO STA. 851+50 5.2 1 [X] 03 10 0.5 0.3 51
MNEISE 5TA. 951+50 TO STA. 67180 A5 45 13 0.2 2 4 o7 28 1.1 0.8 473 133
EBSE4 STA. B85+48 TO STA. §93+50 5.2 2 0.1 02 10 0.5 02 a8
EBGS4 STA. B93+50 TO STA. 1008+50 14 31 21.3 0.2 1 1 @5 | 08 0.8 26 1.2 21| 08 123
EBSC4 STA. 1006+50 TO STA. 1018+50 305 1 04 14 0.7 04 73
EBAS4 STA, 10718+50 TO STA. 1032+50 1.4 43 791 27| 200 44 31 a 0.2 22 88 38 1.9 &7 20 438 275
6B4C0M3S STA 325+50 TO STA. 338+50 32| 884 85 85 212 B8 0.4 1.1 1853 35 139 6.1 238 a0 2180 697
EBGS4 5TA. 1099+22 TO STA. 1111450 54 54 0.2 1
JIGGS POND AND DRYWALL POND 10.7 1 2] 4418 43
STAGE 1 PHASE 2
SBISE STA. B91+50 TO NB3ISE STA. B4+50 40 16 | 104 3 0.1 578
NB35E STA. B04+50 TO STA. 817450 ] 38 9 20 0.2 8 04 02 38
WB35E STA B17+50 TO STA 830+50 81 12 0.3 10 05 0.3 51
NB35E STA. B30+50 TO STA, 843+50 2 [%] Fid 1.3 0.7 135
NB35E STA B43+50 TO STA. 856+50 48 | 44 2 23 91 [ 23 456
NB35E STA. B21+50 TO STA. 836+50 80 1 0.6 24 12 0.6 118
NB3SE STA. 936+50 TO STA. $51+50 220 | 158 [ 2 0.3 400 0.1 ] 0.3 0.1 27
NB35E STA B51+50 TO STA. 965+50 24 | 231 83 (=] 16.8 40 0.3 4 1 1.2 73 [X] 4 o1 | 118 320 20
EB&S4 STA. 600-+-48 TO STA. 863+50 B
EB&84 STA. 003+50 TO STA. 1006+50 0.8 23 53 40 ] 112 K] 3 01 16 188 14
EBE34 STA, 1008450 TO STA. 1018+50 08| 23 5.3 140 0.1 ] 1412 15
EBSS4 STA. 1016+50 TO STA. 1032450 14 35 116 | 52 [ 20 31 124 60 30 528 620
TABULATION 10OF 5 TOTALS 152 | 1888 | 297 43| 48m2 g2 | s8] a1 ] m122 [1032 ]| 188 147 24 | 184 40| 08 3] se2 | 38| 36| 1453 | 673 | 509 | 335 | 1104 509 7261 1075
GENERAL NOTE:
~SEE SHEET NOS. 1224 THRU 1385 FOR TEMPORARY ERDSION CONTROL AND TURF ESTABLISHMENT PLAN LOGATIONS.
NOTES:
(1) TO BE USED AT THE DOWNSTREAM END OF SEDIMENT TRAPS. SEE DETAIL ON SHEET NO. 183, (B) NOT USED, (15) APPLIED AT A RATE OF 40 POUNDVACRE,
(2) TO BE USED AT THE OUTLET FOR THE TEMPORARY PIPE DOWN DRAIN AND FOR ROCK WEEPER. (8) NOT USED. {18) APPLIED AT A RATE OF 2 TONIACRE.
SEE DETAILS ON SHEETS 1218 AND 1218 (10) CULVERT STANDPIPE. SEE DETAIL ON SHEET NO. 1213, {17) TO BE USED FOR ROCK WEEPER. SEE DETAIL ON SHEET NO. 1218,
3 TOBE USED FOR SILT FENCE TYPE SUPER DUTY. SEE DETAILS ON SHEETS 1215 AND 1216. (11) NOT USED. (18) STRAW BLANKET (CATEGORY 3). INCLUDES MAINTENANCE.
(4) SEE DETAIL ON SHEET NO. 1218. (12) NOT USED, {18) STRAW COCONUT BLANKET (CATEGORY 4), INCLUDES MAINTENANCE.

{20) APPLIED AT A RATE OF 200 POUNDVAGRE.
(21) APPLIED AT A RATE OF 2500 POUNDACRE.
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10 hour work day installer
accomplishment goals

Under ideal conditions Under lousy conditions
* Blanket: 10,000sqyd  * RECP: 4,000 sq yd
e Straw/crimp: 24,200 sq yd

e Straw/crimp: 96,800 sq yd

* BFM: 16,594 sqyd  ° BFM: 4,937 sq yd

Under probable conditions
* RECP: 7,000 sq yd

 Straw/Crimp: 82,280 sq yd
 BFM: 9,874 sq yd



Blanket Cost History Comparison, 10 hour day
What is the difference between a good and bad Day?

Ideal conditions Lousy conditions

Cost Item 10,000 sq yd 4,000 sq yd
Cat3 WF NN Material S 7,500.00 S 3,000.00
Labor-laborer S 1,500.00 S 1,500.00
Labor-equipment operator S 750.00 S 750.00

Equipment $ 1,500.00 $ 1,500.00
Overhead (50%) $ 5,625.00 S 3,375.00
Profit (15%) $1,687.50 $1,012.50
Total Work Value S 11,062.50 S 8,137.50
Bid Pay Item Value ($1.25) S 12,500.00 S 5,000.00

Difference $1,437.50 S (3,137.50)
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Rapid Stabilization Methods

3 Season Winter
 Method 1 Mulch, disk * Snow mulching
anchored . 1 blanketi
- Method 2 Mulch, glued rozen soif blanketing
 Method 3 HSS, seed, * Rock
fertilizer
e Method 4 Blankg’g, Seed, All Season
Fertilizer _
e Method 5 Rock * Riprap

Method SP Seed * Geotextiles



RS: Method 1

* Type 1 Mulch @ 2 tons per acre (hay or straw)
* Disc anchored
* 0.5 to 2 acres coverage per location



VI R0n



RS: Method 2

* Type 1 Mulch @ 1.5 tons per acre

* Type 5/6 Hydraulic Soil Stabilizer @ 750 pounds per acre
 Wood fiber
* Cellulose/wood fiber blends

* 0.5 to 2 acres coverage per critical location






RS: Method 3

* Type 6 Hydraulic Soil Stabilizer @ 350 pounds per 1000
gallons of slurry mix

* Seed mixture 190 @ 10 pounds per 1000 gallons of slurry
mix

* Fertilizer 10-10-20 @ 50 pounds per 1000 gallons of slurry
mix

* Water @ 875 gallons per 1000 gallons of slurry mix
* Note: 1000 gallons of slurry mix will cover 1/6 acre.

* 0.5 to 1.5 acres coverage per critical area

* (Seed Mix 190: red and alsike clovers, creeping alfalfa, hairy vetch, smooth
bromegrass, perennial ryegrass, and slender wheatgrass)



Type

Compost
Mulch
Stabilized Fiber
Bonded fiber

Fiber Reinforced

Slope

3:1

2:1

2:1

1:1

>1:1

Slope
Length Functional
Limits Longevity

(ft) (mo)

300 >36
30 3
50 6
75 12

100

SLOPI

25’

HFCP Design

Rate (Ib/ac)
Specified

3500

1H:1V

2100
2500*

3500

2H:AV

3900

3H:V

_ 4H:V

50’ 75’ 100’
SLOPE LENGTH )

FaM = [
srM = [
SFM =
Wood Fiber = [N
Blends and Paper = [N

HYDRAULICALLY- APPLIED EROSION CONTROL SELECTION GUIDELINE
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RS: Method 4

Erosion Control Blanket Category 3 (Straw or wood fiber,
2S)

Seed mixture 190 @ 2 pounds per 100 square yards
Fertilizer 10-10-20 @ 8 pounds per 100 square yards
100 to 800 square yards coverage
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RS: Method 5

* Rip Rap Class Il
* Geotextile Type Il
* 10 to 20 tons per location
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2575 Establishing Turf and Controlling Erosion

* Winter season

* Winter seeding (can be on snow)
Winter mulching (can be on snow)
Winter blanketing (must be on soil)

Hydromulch (FRM, must be on soil, timing and
coordination essential)

Winter rock
Plastic
Geotextiles
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All Season Plastic/Geotextile Sheeting Soil Cover

-

STEEL REINFORCING BAR DETAIL

TEMPORARY COVER FABRIC
SIOURE FABRIC WITH AMCHOR
RESTRAMERS.

PE CVIVE
TENPORARY COVER ON SLOPE

MNOIOR RES TRACR
SAO0ATS SHOme

_SECTION,
TEMPORARY COVER FASRIC
SCOME FABRIC iTx ANCHOR

SECTION
ANCHOR RESTRAINER KEY TRENCH DETAIL
PESTRAINERS, (STEEL BAR AND WOOQOEN LATH)

PERSPECTIVE SECTION
TEMPORARY COVER ON STOCKPILE TEMPORARY COVER ON SLOPE
2 % TEMPORARY SEDIMENT CONTROL
- wo GEOTEXTILE SHEETING 121
Beal | AN A DULY ACCISTORD MROFESSIonL (eClin (oalh sare
targ 01710706 mec.w0. 20300 oosarr STAVE PROL ND: - oo st s SHEET NO. ____ OF ____ SHEETS







Special Resource Contro







TEP as Sediment control

 Blanket/sod buffer rings, perimeter control
 Staged, stabilized, and migrating topsoil perimeters
* Construction exits



Blanket Perimeter



- “Herizontal Perimeter Control'Blanket










Sod really does trap sedjments!

<
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Slash Mulch

\
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Exit Controls

e Exit trackout control is thh sediment control and
erosion prevention



Exit Detail

PUBLIC ROAD

VAT ATV
LA

-~ RADIUS &S
REQUIRED (3)

@

1

% ) @) § EgEE;FI?‘iE[mN
g ?EE%‘ENTG’ SURFACE FLOW SPECTFIC X
| TR

4

=

N

ENTRANCE WIDTH
AS REQUIRED

SLASH MULCH, CRUSHED ROCK, OR SHEET
PAD CONSTRUCTION EXIT @@

HIGH STRENGTH GEOTEXTILE FABRIC
—— (TWO LAYERS SEWN TOGETHER TO

/ FORM POCKETS)

LOVOSOSOSONSONSOSDSON
TRAFFIC FLOW .rf
MIN, 2 DIA, HIGH TENSIL—

REINFORCED RIBS

SHEET FAD

&' MIN, DEFTH OF 1" To 2" —/
CRUSHED ROCK OR SLASH MULCH

— GEOTEXTILE FABRIC

| TAFER EDCES

— CORRUGATED STEEL PANELS

/ CEOTEXTILE FABRIC
.
—— CROSS SLOPE 3% OR FLATTER

¢ {
g )
¢ 0
( FUBLIC ROAD 5
s
I'e
N
0 2
\ FI
Fo
10 FT
MIN. RADIUS AS
REQUIRED (7)
~
® =
. [~~— RUMBLE PAD I#FE_R[ EDGES -
I @ T (3 O ) |
Z | SEDIMENTIA) B8 - ow B |
G| Jhap TN EsuRpacE FLow ] jl{l
E o
1o FT
MIN.

“~— SLASH MULCH,

CRUSHED ROCE,
SHEET FAD, OR
OTHER PER

R

ENTRANCE WIDTH
A5 REQUIRED

RUMBLE PAD -
CONSTRUCTION EXIT &

SPECIFICATION.

— = S r
&' MIN, DEPTH OF 1"

\— COMPACTED S0IL 10 2 CRUSHED Rock OR
\SH WULC

RUMELE PaD

NOTES:
SEE SPECS. 2573 & 3802,

{1:' MINIMUM LENGTH SHALL 3E THE GREATER OF 50 FEET OR A LENGTH SUFFLCIENT TO
ALLOW A& MINIMUM OF 5 TIRE ROTATI 5 ON THE PROVIDED PAD. MINIMUM LENGTH
SHALL BE CALCULATED USING THE LARGEST TIRE WHICH WILL BE USED IN TYPICAL
OPERATIONS.

(E) FROVIDE RADIUS OR WIDEN PAD SUFFICIENTLY TO PREVENT VEHICLE TIRES FROM
TRACKING OFF OF PAD WHEN LEAVING SITE.

@ IF RUMOFF FROM DISTURBED AREAS FLOWS TOWARD CONSTAUCTICON EXITS, PREVEMT
RLUNOFF FROM DRAINING DIRECTLY To PUBLIC ROAD OVER STRUCTION EXIT 2Y
CROWNING THE EXIT OR SLOPING TO OME SIDE. IF SURFACE GRADING IS
INSUFFICIENT, PROYIDE OTHER WEANS OF INTERCEFTING RUNOFF.

(4) IF RUMOFF FROM CONSTRUCTION EXITS WILL DRAIN OFF OF PROJECT SITE, PROVIDE
SEDIMENT TRAP WITH STARILIZED OVERFLOW,

f;) IF A TIRE WASH OFF 15 REQUIRED THE CONSTRUCTION EXITS SHALL BE GRADED TO
DRAIN THE WASH WATER TO & SEDIMENT TRAP.

(B} MINIMUM LENGTH OF RUMBLE PAD SHALL BE 20 FEET, 0R AS REQUIRED TO REMOVE
SEDIMENT FAROM TIRES, IF SIGMIFICANT SEDIMENT IS TRACKED FROM THE SITE, THE

&

RUMBLE PAD SHALL BE LENGTHENED OR THE DESIGN MODIFIED TO PROVIDE
\ AT 11 ADDITIONAL VIBRATION. WASH-OFF LENGTH SHALL BE AS REQUIRED TO EFFECTIVELY
— REMOVE CONSTRUCTION SEDIMENT FROM VEHICLE TIRES.
7=~ e~ MAINTENANCE OF CONSTRUCTION EXITS SHALL OCCUR WHEN THE EFFECTIVENESS OF
SEDIMENT REMOVAL HAS BEEN REDUCED. MAINTENANCE SHALL CONSIST OF REMOVING
neLack —! SEDIMENT AND CLEANING THE MATERIALS OR PLACING ADDITIONAL MATERIAL (SLASH
NPL MULCH OR CRUSHED ROCK) OVER SEDIMENT FILLED MATERIAL TO RESTORE
GROUND EFFECTIVENESS,
[STANDARD SHEET WO. TITLE:
E OR CR 5-297,405 (5 OF 7)
SLASH MULCH OR CRUSHED ROCK 5-297.405 F 7 TEMPORARY SEDIMENT CONTROL
STANDARD APPROVEDY CONSTRUCTION EXITS
DECEMBER 11, 7013
STATE PROJ. ND. (TH ) SHEET NO. OF SHEETS
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PUBLIC ROAD

RADIUS AS
REQUIRED (2)

) ~— SLASH MULCH,
CRUSHED ROCK,

! SHEET PAD, OR

= 5 OTHER PER

2 | SEDIMENT(4) & SPECIFICATION.

W TRAP

z

=

ENTRANCE WIDTH

AS REQUIRED

SLASH MULCH, CRUSHED ROCK, OR SHEET
PAD CONSTRUCTION EXIT ®@®
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