WATER PERMIT NO. 8647-3

Name of Applicant: Lance Johnson

Address: 109 N Pearl St, Plankinton SD 57368 Phonc: 605 680-9977
Amount of Water Claimed: 47.6 AF Total Acres: NA

Source of Water Supply: runoff

Water to be used for: fish & wildlife propagation County: Aurora

Type of Waste Disposal System:

Location: 8 miles north of Plankinton

PRIORITY Date Received: 8-9-22 Application/License F'ee:  $700
Corrected Application Received: Period of Annual Usc: January 1 — December 31
Remarks:

Diversion Point: SE 1/4 SE, 1/4 Sec 3-T104I\-

R64W

Water Impounded: S 1/2 SE 1/4 Sec 3-T104N- ‘%

R64W

Depth of Well: NA

W_cll Driller:
Remarks:
Type of Map: aerial

Prepared by:

Reviewed and the Number Assigned on: 8-9-22 By: Karen Schlaak

Notice of Hearing - date to intervene:




SOUTH DAKOTA
WATER PERMIT NO. 8647-3

Date of first receipt of application August 9, 2022.

The Chief Engineer, on behalf of the Water Management Board, issues Water Permit No. 8647-3 to Lance
Johnson, 109 N Pearl St. Plankinton SD 57368 authorizing the construction of the water use system and the

placing of water to beneficial use subject to the following limitations, conditions and qualifications:

L.

WATER MANAGEMENT BOARD

By:

Water Permit No. 8647-3 authorizes impoundment of 47.6 acre-feet of water from runoff by reconstructing
a dam on an unnamed tributary of the west branch of Firesteel Creek located in the SE 1/4 SE 1/4 Section 3
with water impounded in the S 1/2 SE 1/4 Section 3: all in T104N-R64W. This permit authorizes
impoundment of sufficient water annually to maintain water to the outlet elevation. The water is for fish

and wildlife propagation and located approximately 8 miles north of Plankinton SD.

The water appropriated shall be used for the purpose of fish & wildlife propagation and may not exceed the
amount of water needed for beneficial use.

The water is to be used during the following described annual period: January 1 — December 31.

The date of approval of Permit No. 8647-3 is November 7, 2022.

The date from which applicant may claim right is August 9, 2022.
One-fifth of the construction is to be completed on or before May 7, 2025,

All construction is to be completed on or before November 7. 2027.

Water is to be put to beneficial use on or before November 7, 2031.

Water rights obtained in compliance with the laws of the State of South Dakota may not be unlawfully
impaired by this appropriation.

QUALIFICATIONS

Water Permit No. 8647-3 authorizes storage of up to 47.6 acre feet of water and sufficient water annually
to maintain the water level to the outlet elevation.

Low flows as needed for downstream domestic use, including livestock water and prior water rights must
be by-passed.

The final plans and specifications for the dam will need to be reviewed for compliance with South
Dakota’s Safety of Dams Rules and approved by the Chief Engineer prior to construction.

Yy —
&/ LENL o WY GVt
Eric Gronlund, Chief Engineer date

Water Rights Program
Department of Environment and Natural Resources



FORM 2: Application for uses other than irrigation

—  PAID
Mail 1o - .

1 No. %(_pq‘? - 3 .Hyd.rologic Unit ~
‘ L0100/, . - AUS__ 3 2020
u_, 0) _

SI) DANR, Water Rights ;
523 F Capitol Ave Basin Jomes Fx’i_VW o Ck# N
Picrre, SD 57501-3182 . ,
| Newspaper SOLLM'] L:b-l‘(()‘(‘a chu_l Rec't#
| ph. {605) 773-3352 .
| L. 'C(fhﬁ(lna/ﬂ {office use only) RECEIVED
|
Application for Permit to Appropriate Water in South DakodH 9 2022
OFFICE OF
Check use(s) of water: WATERO
Municipal Water Distribution System Recreational Institutional
Rural Water System Commercial Fish & Wildlife Geothermal
Domestic (over 18 gpm) Industrial Other
TFype of Application: /| New DVested Right (Use predates Mar 2, 1955) DFuture Use Reservation
(check one) Place to Beneficial Use Water Reserved by Future Use Permit No.
Amendment/Correction to Permit No.
Description of amendment/corTection: (re. change diversion poini(s), add diversion point(s), change usc, etc.)
Nobujd Ffaded dem on dry dewd
1. Namc to Appear on Water Permit L ance Tornsan
Matling Address (09 © Pearl st Plank: aten sh §736Y
{Address) (Cuty) . {Srate) {7ip Code)
Phone Mobile (Of~Gf-9%)7  Lmail _ Jome§ ® snaxyalley.ret
2. Amount of water claimed _*CFSor __ _ _**GPMand ‘_{7.@ __ ***AFor Gallons
Flow rate and volume are both required. (*Cubic Feet per Second)  (**Gallons per Minute) (***Acre Feet - storage capacity of dam/dugout or annual use)
3. Source of water supply N I\ adun dow — Funo Ff
4. Location of point of diversion TOYN, RHW, 3pc 3 SEYSEY County burmm

(example - 3 wells in SW1/d NE1/ section 1 2-TIO4N-R53IW)
If not a public water supply (c.g. municipal), will water be used outside of the area described above? [Yes [#No

If "Yes," where will water be used? U\M@fLm‘(puﬂfd é’dt- S, selte See 3 - T1oy /- R/

(example NWI1/4 soction 12-T104N-R53W)

5. County or counties where water will be used Aurirn o
6. Annual period during which water is to be used T - ec 3

7. Give a description of the project. When available include any preliminary engineering report or other reports or
information that will help explain the project. (Attach sheet if more space is needed)

Bk ol repace o prevondy Failed vy dam don AL
a  feaer  dows ond sp.‘llm/ wL m{-er- cado | S*Lﬂ-uf?w-f.
; Comtrntin plons  ncfufed

ce Aohosen Owoner , the applicant, certify under
Title {1f applicabic)

Name of Person
penalty of perjury that | have read this application, examined the attached map, and that the matters stated are true. [ further certify, if
acting on behalf of an entity or individual other than myself, that | am authorized to submit this apphcauon.

2021-08 Attachments: Attach Form 2A if diversion is from a well or dugout, or if storage of water is proposed. Also, attach

map and any other technical information. (sce instructions)




Form 2A Supplemental Information
(Complete appheable portions only)

(type or print)
1. Well Information (check one or both as apphcabtc) O Drilling new well(s) [J Using existing well(s)
a) If new wells, how many Have test holes been drilled?” [JYes [JNo Drilledby o
(if yes, please provide copics of logs)
b} ]fexis[ing wells, how many . Provide copy of Iog(s), if available. Dnlled by B
For cither existing or proposed wells:
¢) Well Depth (required) Depth to Top of Water Bearing Matenal Depth to Water from Surface
d) Distance to nearest domestic well on applicant’s property Property owned by others o
2. Wastewater Disposal System Information
a) Type of System (i.¢. septic tank, drain ficld)
b) System Capacity (gallons) Year Constructed
¢) Connected to the City of . ~ Sanitary System

3. Dugout Information

a) Surface Dimensions Depth

b) Depth to water (ground surface to water level)

4. Water Storage Dams

If the proposed water usc system contains one or morc storage dams, please furnish the information requested below
for cach dam. The locations of the dams need to be shown on the map submitted with the application.

a) It a private engineering firm or government agency was involved in the design of this dam, please give their
name and address:

- dets— UA‘MI'\‘(;A— TTomTTTT T _—. b} Freeboard LS &t
p_e%m‘w\ Cryiree - ¢) Crest Width 12. By
! Ren Chravel Crest Length yil .Yl L
| 2/21 N. Webb Ld | ste 209 d) Height D L
. Grnd Tslad, NE (FFO3 | ¢) Primary Outlet Capacity /8 W cfs
k— ¢ — If pipe, diameter 24 "
I'; T f) Secondary Spiltway Capacity 15 ¢y
yWater Suface Spillway Width 35 §4
£) X & Y Slope (e.z. 3to 1 is a typical slope)
A y d Upstrcam 9 4.
x X

Downstream Y 4 |
/ ‘\a \ h) Area of Impoundment __ ~®2F—g (D aL

i) Storage Y7, (> Acre Feet

j) Drainage Area Above Dam Acres

2021-08



Plankinton Dam APE
Aurora County, T. 104 N., R. 64 W.
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DUCKS UNLIMITED

SPECIFICATIONS
101 GENERAL CONDITIONS
102 SUPPLEMENTAL CONDITIONS
201 MOBILIZATION
202 SITE PREPARATION
203 EXCAVATION
204 EMBANKMENT CONSTRUCTION
205 WATER
301 WATER CONTROL STRUCTURES
303 CULVERT AND PIPE INSTALLATION
308 RIPRAP, REVETMENT & AGGREGATE PLACEMENT

PLAN INDEX
1 LOCATION & VICINITY MAPS
2 OVERALL PLAN
3 EMBANKMENT & EXCAVATION DETAILS

ESTIMATED QUANTITIES

MOBILIZATION 1L.8.
SITE PREPARATION 1L.S.
EXISTING EMBANKMENT REMOVAL***
SPILLWAY EXCAVATION"*
EMBANKMENT CONSTRUCTION*** 5510 C.Y.-P*
WATER 55 M-GAL*
24" WATER CONTROL STRUCTURE 12' TALL 1EA
24" DIAMETER CMP, 14 GAUGE 105 L.F.-A*
DU CLASS Il RIPRAP 24 CY.-A*

25% CUT TO FILL SHRINKAGE FACTOR HAS BEEN APPLIED TO FILL QUANTITY
“PAYMENT WILL BE BASED ON ACTUAL AMOUNT USED OR INSTALLED
~*PAYMENT WILL BE BASED ON THIS PLAN QUANTITY

**INCIDENTAL TO EMBANKMENT CONSTRUCTION

BEN CHAVEZ
UTLTES NOE: BEFORE THE START OF CONSTRUCTION, THE OWNER OF ANY UTILITES INVOLVED 2121 N. WEBB ROAD, SUITE 309 RECONSTRUCTION s g E |
WUST BE NOTIFED, THE CONTRACTOR IS RESPOMSIBLE FOR GIVING THIS NOTICE BY CALLING GRAND ISLAND, NE 68803 LOCATION & VICINITY MAPS gD v CC
DIGGER'S HOTUNE® AT (B00) 331-5866 AT LEAST 4B HOURS PRIOR TO ANY WORK (308) 5794374 Ki\Land Projscts SO\SD-578~1 Hob Bruns Dem\Final\SD~578~1 Bon Bruns.dwg w ]wm Exd [PPROVED B7-
£/29/22 1 0F & cc

DUCKS UNLIMITED
BOB BRUNS DAM RECONSTRUCTION

LOCATED IN THE NEY; OF SECTION 3
TOWNSHIP 104N, RANGE 64W, 5TH P.M.
AURORA COUNTY, SOUTH DAKOTA

IN COOPERATION WITH

BOB BRUNS, NAWCC
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CONSTRUCT EMBANKMENT (5510 C.v.) ! H ¢ s [} \

- WHICH INCLUGES 25X SHRINKAGE i

- 7T T 10 ELEVATION 1438.0, 12" TOP WIDTH
SIOE SLOPES, LENGTH = 422

)
o,

46 LF.

7 v
TE SPILLWAY TO ELEVATION 1437.8
(873 C.Y.), 35 BOTTOM WIOTH, 41 SDE

s

PROTECTION AREA (12 C.Y)
’ N\ \
’ A

] i ! !
4 A Yuso | (O I Y
1448 sl
EVBANKMENT CONSTRUETION NOTES: CERRHE
1. STRIP AND STOCKPILE APPROXIMATE £ TOPSOIL FROM PROPOSED EXISTING EMBANKMENT REMOVAL |. — — 11440
AREA RESPREAD TOPSOIL OVER RECLAMED BORROW AREA, BORROW AREA SHALL BE RECLAMED WITH 4:1 o —
MINIMUM SLOPES. COST OF TOPSOIL WORK SHALL BE CONSICERED INCIDENTAL TO 'SITE PREPARATION'. Ji—

2. EMBANKMENT FILL TO BE PLACED IN LIFTS OF NO WORE THAT 8" AND COMPACTED PRIOR T0 PLACING
SUBSEQUENT LIFTS.

3. EMBANKMENT FILL MATERAL SHALL BE SUITABLE FOR EMBANKWENT CONSTRUCTION. THE EMBANKMENT
BE OBTANED FROM THE DESIGNATED BORROW AREA.

FLL MATERWL SHALL ass | o

COMFACTED nu—\ v o
1430 |
FINISHED GROUND:

1430
: ) J
sl tﬂ = 1425 [ = = - = = —%'%ﬂm o — 1428
NG GROUND. STRUCTURE STA: 2+77.00
PIPE INv. ELEV: 1427.00
STRIP 8% OF TORSOIL, STOCKPILE, AND SCARFY B* PRIOR
To NG COMPACTED FILL. RESPREAD TOPSOWL OVER
| COMPACTED CWBANKMENT.
1420 1420
als £ alg aig o
EMBANKMENT SECTION I 3 2 3 353 3
SCALE 1728" ;iﬁ _?d 5';“‘ e §§‘
GENERAL NOTES
. —o+sa 0-00 1400 200 son 400 5400
1. GNE FOOT CONTOUR INTERVAL SHOWN, SOMITRWCRON NOTES:
VETER 1. EXCESS SPOIL GENERATED FROM EXISTNG EMBANKMENT REMOVAL AND
# FESOLUTON ACRIAL IMAGERY [5 SHoM. SPILLWAY EXCAVATION THAT IS NOT USED IN EMBANKMENT CONSTRUCTION
T SHALL B2 SPOLED IN AN UPLAND AREA NEAR THE EMBANKWENT. HORZONTAL SEALE 1"=40°
4. SPOT ELEVATIONS (NDICATED BY 4 X00LX ARE RANDOMLY LOGATED AND ARE 3. WK CONIROL STRUCTURE. BMALL BE. & DUIETER ALLL ROUND. M
s socm & 4 NE STRUGTURE FABRICATED FROM CORRUGATED METAL PIPE WTH STOP
BASED N suRmce g 06 GUIDES AND STCP LOGS 10 MARAGE. WATER LEVELS.
THS MATERIAL, DATA AND NFORMATION [S T<E PROPER™Y OF DUCKS UNUMITED, NG. T
MAY NOT BE USED OR REPRODUCEC FDR ANY PURPOSE WITHOUT THE PRIOR WRITTEN
CONSENT AUTHORIZED OF . IED, PagurcT N0, SO-579-1 A
REPRESETHTATION AT KIND REGARDING THS WATERIAL, DATA 0B BRUNS DA s 2
AND N/ i, INCLUDING, BUT NOT LMITED 10, ACCH TERIAL, DATA
IND WEOATION 1 AT THE USERS. SDLF RSt 87 USNC AKY.OF TH MATERAL, CATA K . Eneadnon DAy R TE
a
AND INFORMATION, UISER AGREES THAT DUCKS UNUMITED, INC. IS NOT RESPONSIBLE FOR i & Latlt]
THEIR USE OF THE MATERIAL, DATA AND INFORMATION OF THE RESULTS THEREOF K\Lond Projects SDN\SD-570-1 Bob Brune Dam\fina\SD-578~1 Bod Bruns.dwg APPROVED. g [APPRIVID BT
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Great Plains Regional Office

, 2525 River Road
DUCKS Bismarck, ND 58503-9011
{701) 355-3500 » Fax (701) 355-3575

UNLIMITED www.ducks.org

August 2, 2022
To whom it may concern,

Please see the attached materials for an application of a water permit for a dam construction project in
Aurora County. Ducks Unlimited has partnered with landowner Lance Johnson to complete the project,
which will replace a previously failed dam with a new dam, spillway, and water control structure. | have
included a site map and construction plans as references, please feel free to reach out if you would
prefer a digital version. All survey work and design has been completed by Ducks Unlimited engineering
staff. Ducks Unlimited staff will also facilitate all permitting for the landowner,

If you have any further questions, or would like additional materials, please let me know. I look forward
to hearing from you.

Thank you,
n=_"
Bruce Toay
Manager of Conservation Programs — South Dakota
Ducks Unlimited
PO Box 427
lpswich, SD 57451

605-380-0684
btoay@ducks.org

Conservation for Generations



RECEIPT

WATER RIGHTS PROGRAM
South Dakota Department of Agriculture and Natural Resources

Date August 9, 2022

RECEIVED OF Bruce Toay, Ducks Unlinited for Lance Johnson PO Box 427 Ipswich SD 57451

The following amount in fees for services rendered as provided for by law:

Fee for Application for Permit No. 3(1)‘/ -3 to Appropriate Water, to $500.00
construct and to put water to beneficial use
Fee for Application for Permit No. to Appropriate Water for $
Future use
Fee to retain Future Use Permit No. after period of seven years. $
Fee for Inspecting Constructed Works, confirming beneficial use and issuing $200.00
Water License No. Sl 2-3 -
Fee for Filing Transfer Form $_
Fee for $
Fee for Issuing New Well Driller’s License No. $
Fee for Renewal of Well Driller’s License No. $
Fee for Issuing Well Pump Installer’s License No. $
Fee for Renewal of Well Pump Installer’s License No. 3
(Any Other Work Provided by Law) TOTAL $700.00

By 2/1(4, /-’Ul/em,fw*: O.Q

Chief Engineer




Kilts, Whitney (Dﬁﬂt)

I - I
From: Ben Chavez <bchavez@ducks.org>
Sent: Thursday, September 15, 2022 1:52 PM
To: Kilts, Whitney (DENR)
Cc: Bruce Toay; Mitch Messmer
Subject: RE: [EXT) Dam project
Follow Up Flag: Follow up
Flag Status: Flagged

We will proceed with design that meets the dam hazard classification that you defined for this project.
Thanks,

Ben

From: Kilts, Whitney {DENR) <Whitney.Kilts@state.sd.us>
Sent: Thursday, September 15, 2022 11:05 AM

To: Ben Chavez <bchavez@ducks.org>

Subject: RE: Dam project

'CAUTION: _This email originated outside of Ducks Unlimited. . ]

Ben,

Thank you. 1 took a look at hazard classification. | expect that we will assign a downstream hazard classification of
category 3 or low hazard to this dam. We consider a reservoir water level of at least top of dam or slightly above for our
hazard classifications, in case that rare extreme flood event comes along and causes overtopping even with a spillway.

Thanks,

Whitney Kilts

Water Rights Program

Department of Agriculture and Natural Resources
523 E. Capitol Ave. Pierre SD, 57501
605.773.3352

danr.sd.qov

From: Ben Chavez <bchavez@ducks.org>

Sent: Tuesday, September 13, 2022 4:18 PM

To: Kilts, Whitney (DENR) <Whitney Kilts@state.sd.us>
Subject: RE: [EXT] Dam project

Whitney,

Attached is a stage-storage table to the top of the embankment. Keep in mind that there will be a constructed spillway
to keep the flood flow from overtopping the embankment.



Thank you for assisting Ducks Unlimited with our project,

From: Kilts, Whitney (DENR) <Whitney. Kilts@state.sd.us>
Sent: Thursday, September 8, 2022 11:02 AM

To: Ben Chavez <bchavez@ducks.org>

Subject: RE: Dam project

'CAUTION: - This email originated outside of Ducks Unlimited. ]

Yes.

From: Ben Chavez <bchavez@ducks.org>

Sent: Thursday, September 8, 2022 11:01 AM

To: Kilts, Whitney {DENR} <Whitney Kilts@state.sd.us>
Subject: RE: [EXT] Dam project

The only way | would be able to calculate storage to the top of the dam would be to use LiDAR data in addition to our
field survey data. Would that be acceptable?

From: Kilts, Whitney {DENR) <Whitney Kilts@state.sd.us>
Sent: Thursday, September 8, 2022 10:19 AM

To: Ben Chavez <bchavez@ducks.org>

Subject: RE: Dam project

L}

‘CAUTION: _This email originated outside of Ducks Unlimited.

Ben,

Thank you for the update. If you happen to have the storage in the reservoir with the reservoir level at the top of the
dam {elevation 1439) calculated ahead of the review plans being done, | would appreciate it if you could send it to me.
That way | can get the hazard class finalized ahead of time and can get through the plan and specification review faster.

If you have any questions on the Safety of Dams Rules, please feel free to reach out.
Thanks,

Whitney Kilts

Water Rights Program

Department of Agriculture and Natural Resources
5§23 E. Capito! Ave. Pierre SD, 57501
605.773.3352

danr.sd.gov

From: Ben Chavez <bchavez@ducks.org>

Sent: Thursday, September 8, 2022 5:19 AM

To: Kilts, Whitney (DENR) <Whitney Kilts@state.sd.us>
Subject: RE: [EXT] Dam project




Whitney,

The plans were incomplete and were for landowner approval on concept. | will be working with our office P.E. on
developing a set of plans for your review.

From: Kilts, Whitney (DENR) <Whitney Kilts@state.sd.us>
Sent: Thursday, September 8, 2022 9:02 AM

To: Ben Chavez <bchavez@ducks.org>

Subject: RE: Dam project

=

[CAUTION: - This email originated outside of Ducks Unfimited. | _ ]

Greetings Mr. Chavez,

Sorry for the delay in reaching out, | have been out of the office most of the last two weeks. | wanted to check on if you
had any questions on the South Dakota Safety of Dams Rules. | also wanted to check if you would like a copy of my notes
on what is missing from the plans in order for the Safety of Dams review to continue?

Also for you awareness, we only received three plan sheets with the application despite the page numbering on the
sheets indicating that there should be four.

Thanks,

Whitney Kilts

Water Rights Program

Department of Agriculture and Natural Resources
523 E. Capitol Ave. Pierre SD, 57501
605.773.3352

danr.sd.qov

From: Bruce Toay <btoay@ducks.org>
Sent: Monday, August 29, 2022 3:11 PM

To: Kilts, Whitney {DENR) <Whitney.Kilts@state.sd.us>
Cc: Ben Chavez <bchavez@ducks.org>
Subject: RE: [EXT] Dam project

Good afternoon Whitney,

Thanks for following up. If possible, | would like to proceed with the Water Permit Application and the Safety of Dams
review at the same time.

I've cc’d our engineer Ben Chavez, who put the plans together. He should be able to get you any of the details needed
for the Safety of Dams review. I'm happy to help in any other way, but he’s the expert! His phone number is 308-379-
4974 if a phone call is easier.

Let us know if you need anything else.

Bruce



Bruce Toay
@ Manager of Conservation Programs
. Souwrh Dohow
DUCKS P.OBox 427
UNLIMITED | &iecasn
Censervation tor Ger.erations

broay@duckn . or
weerw. cucks org e 9

From: Kilts, Whitney (DENR) <Whitney_ Kilts@state.sd.us>
Sent: Friday, August 26, 2022 5:42 PM

To: Bruce Toay <btoay@ducks.org>

Subject: Dam project

[CAUTION: - This email originated outside of Ducks Unlimited. _ )

Greetings Mr. Toay,

| am the engineer reviewing the water permit application for Lance Johnson in Aurora County. Based on the submitted
information it appears that the proposed structure will also fall under the regulation of the SD Safety of Dams Rules,
avaible here: https://sdlegislature.gov/Rules/Administrative/26562. A determination on if a dam falls under the SD
Safety of Dams Rules is based on dam height and maximum storage capacity {volume in the reservoir at the crest of the
dam). The information provided with the application identified proposed dam height as 13ft, proposed top of dam as
being at elevation 1439 and proposed storage at elevation 1437.5 as 47.63 acre-feet, which indicates that this dam as
currently proposed will exceed 6 ft in height and have a maximum storage capacity of 50 acre-feet or more and
therefore would fall under the regulation of the SD Safety of Dams Rules.

The review of the water permit application will continue, however the Safety of Dams plans and specifications review
requires more information then what was submitted. Both a water permit and approval of the plans and specifications
by the Chief Engineer for compliance with the SD Safety of Dams Rules are needed before construction can begin. The
minimum contents of plans and specification required for the Safety of Dams review can be found in Rule 74:02:08:09 at
the above link. Additionally, please be aware that the plans and specifications will have to be prepared by or under the
supervision of a professional engineer licensed in SD. The name and license number of the professional engineer
licensed in SD responsible for the design should be provided as part of the information for the Safety of Dams review.

Are you wanting to wait until the water permit application process is complete to submit final plans and specification for
the Safety of Dams review, or do you want to try and get the missing information for the Safety of Dams review
submitted so the Safety of Dams review can be done alongside the water permit application review? If the second,
should | work through you to get the missing information for the Safety of Dams review or would it be better to work
directly with the design engineer for the project?

Thanks,



STAGE-STORAGE CAPACITIES OF EAST EMBANKMENT

PROJECT: SD-579-1 BOB BRUNS
FSL @ 14375 9/43/2022
EMBANKMENT STAGE STORAGE TABLE
SURFACE | AVG | CONTQUR CUMULATIVE
AREA AREA | INTERVAL | VOLUME VOLUME
ELEVATION {AC) {AC) (FT) (AC-FT) [AC-FT)
1426.0 0.007

0.073 0.5 0.036

1426 5 0139 0.036
0 204 0.5 0.102

1427.0 0.269 0.138
0.338 0.5 0.169

14275 0.407 0.307
0.463 0.5 0.232

1428.0 0.519 0.539
0.591 0.5 0.295

14285 0.662 0.834
0.840 05 0.420

1429 0 1.018 1.254
1.211 05 0.605

1429 5 1.404 1.860
: 1797 05 0.899

1430.0 2191 2758
2.375 0.5 1.188

1430.5 2.560 3 946
2.814 0.5 1.407

1431.0 3.069 5353
3.237 0.5 1619

14315 3.405 6972
359 0.5 1,796

1432.0 3777 8.767
. 3.985 05 1992

14325 4.193 10.760
4 468 05 2234

1433.0 4744 12.994
4.993 0.5 2.496

1433.5 5242 15 491
5.489 0.5 2.750

1434 0 5757 ° 18.240
6047 05 3.023

1434.5 6 336 21.264
65.581 0.5 3.261

1435.0 6.826 24.554
7.118 0.5 3,559

1435.5 7.410 28.113
7.815 0.5 3908

1436 0 8.220 32021
8655 05 4327

1436.5 9.089 36 348
9.529 05 4765

1437.0 9970 41113
13.035 0.5 6.518

1437 5 16.100 47 631
14.004 0.5 7017

1438.0 11.967 54647
12.469 0.5 6.235

1438 5 12.972 60,882
13.558 0.5 6.779

1439.0 14,145 67,661

FSL

TOP



DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182
danr.sd.gov

RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 8647-3, Lance Johnson

Pursuant to SDCL 46-2A-2, the following is the recommendation of the Chief Engineer, Water
Rights Program, Department of Agriculture and Natural Resources concerning Water Permit
Application No. 8647-3, Lance Johnson, 109 N Pearl Street, Plankinton SD 57368.

The Chief Engineer is recommending APPROVAL of Application No. 8647-3 because 1) there
is reasonable probability that there is unappropriated water available for the applicant’s proposed
use, 2) the proposed diversion can be developed without unlawful impairment of existing
domestic water uses and water rights, 3) the proposed use is a beneficial use and 4) it is in the
public interest as it pertains to matters of public interest within the regulatory authority of the
Water Management Board with the following qualifications:

1.

(S

Water Permit No. 8647-3 authorizes storage of up to 47.6 acre feet of water and sufficient
water annually to maintain the water level to the outlet elevation.

Low flows as needed for downstream domestic use, including livestock water and prior
water rights must be by-passed.

The final plans and specifications for the dam will need to be reviewed for compliance
with South Dakota’s Safety of Dams Rules and approved by the Chief Engineer prior to
construction.

See report on application for additional information.

Eric Gronlund, Chief Engineer
October 7, 2022



Report to the Chief Engineer
Water Permit Application No. 8647-3
October 18, 2022

Water Permit Application No. 8647-3 by Lance Johnson proposes to impound 47.6 acre-feet of
water from runoft by constructing a dam on an unnamed tributary of the West Branch of Firesteel
Creek located in the SE Y SE V4 Section 3 with water impounded in the § Y2 SE Y4 Section 3: all
inthe T104W-R64W in Aurora County. This application, if approved, will authorize impoundment
of sufficient water to maintain water to the outlet clevation. The water is for fish and wildlife
propagation. This site is located approximately cight miles north of Plankinton, SD.

Water Source: unnamed tributary of the West Branch of Firesteel Creek

South Dakota Codified Laws (SDCL) and Administrative Rule of South Dakota (ARSD)
SDCL 46-2A-9

Pursuant to SDCI, 46-2A-9. a permit to appropriate water may be i1ssued only if there is a
reasonable probability there is unappropriated water available for the applicant’s proposed use, the
proposed diversion can be developed without unlawful impairment of existing domestic water uses
and water rights, and the proposcd use is a beneficial use and in the public interest as it pertains to
matters of public interest within the regulatory authority of the Water Management Board. This
report will address availability of unappropriated water and potential for unlawful impairment to
existing rights that are pertinent to this application.

ARSD Chapter 74:02:08

Administrative Rule of South Dakota (ARS13) Chapter 74:02:08 provides the minimum design
standards for dams above the heights and storages specitied in ARSI 74:02:07:01(7). Construction
may not begin on a new dam as defined by ARSD 74:02:07:01(7) until plans and specifications
have been approved by the chief engineer and a water permit application. if' neceded, has been
approved.

Review of the Water Source

Water Permit Application No. 8647-3 proposes to impound 47.6 acre-feet of water trom runoft by
constructing a dam on an unnamed tributary of the West Branch of Firesteel Creek. This unnamed
tributary is located within the James River basin in northeastern Aurora County. It flows in a
generally eastern direction to a confluence with another unnamed tributary betfore confluencing
with the West Branch of Firesteel Creek (shown in Figure 1). Hamilton (1985} describes streams
in Aurora County as gencrally ephemeral, typically flowing only in late winter to early spring duc
to snow melt and as a result of intense thunderstorms in late spring and summer.
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Report on Water Permit Application No. 8647-3
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Water Availability

The watershed area above the proposed dam location was delineated using five meter resolution
IFSAR elevation data and Nation Resource Conservation Service (NRCS) Engineering Tools for
ArcMap. This resulted in an estimated watershed area above the dam of 2,773.3 acres (or 4.3 mi?).
The soils in the watershed are primarily in hydrologic soil group C (USDA-NRCS, 2022). Land
cover in the watershed is a mix of pasture/hay and cultivated crops (MRLC, 2022). Using fair
hydrologic conditions, the curve number (or soil cover complex number) for pasture is 79 and for
straight row crops in good hydrologic condition the curve number is 85 for soils in hydrologic soil
group C (USDA-NRCS, 1986). Since with curve numbers, the higher the curve number the more
runoff occurs when estimating average watershed runoff, a curve number of 79 will be used to
yield a more conservative estimate of water availability.

The NRCS annual surface yield method for South Dakota was used to estimate annual surface
yield for the drainage area upstream of the proposed dam location (USDA-NRCS, 1984). This
NRCS method estimates the volume of runoff which can be expected for a twelve-month period
at certain annual probabilities using contributing drainage area, soil cover complex number, and
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Report on Water Permit Application No. 8647-3

watershed location (USDA-NRCS, 1984). For example. the 80 percent occurrence estimate has an
80 percent chance of occurring cach year. The annual surface yiclds for the drainage area at the
percent chances of occurrence provided by the NRCS method are presented in Table 1.

Table 1: Estimated Total Annual Yield of Surface Runoff (USDA-NRCS, 1984)

Percent Chance of Probability of Inches ot Annual Yield | Annual Yield (acre-
Occurrence Occurrence per Acre feet)
80 0.8 0.31 71.6
50 0.5 0.74 171.0
20 0.2 1.85 427.6
10 0.1 2.8 647.1

To estimate the percent chance of occurrence of enough annual runoff to provide a full fill of the
reservoir to the clevation of the primary spillway (normal storage, 47.6 acre-feet). the total runotf
from Table 1 was plotted against probability of occurrence (showing in Figure 2) (chance of
occurrence was converted to probability of occurrence). The plotted data shows a very good
correlation (the closer a r square value is to 1 the better the fit or correlation of the trendline to the
data points) to a logarithmic trendline (shown on Figure 2). Solving the trendline for a volume of
47.6 acre-fect results in an estimated percent chance of annual occurrence of 82% to go from dry
to tull normal storage.
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Report on Water Permit Application No. 8647-3
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Figure 2: Plot of annual yield for the watershed above the proposed dam against probability of
occurrence (note percent in Table 1 have been converted to decimal). Note this plot and
trendline is only applicable for this specific watershed location and area.

Once filled annual water losses from the reservoir will be mainly due to evaporation and seepage;
losses to fish and wildlife propagation are assumed to negligible in comparison to evaporation and
seepage losses. Using data from 1956 to 1970, NOAA (1982) provided annual free water surface
evaporation data for the contiguous United States. Utilizing NOAA (1982), the estimated annual
free water surface evaporation for the proposed dam site is 45 inches per year (approximately 3.75
ft per year). Poudyal (2006) created average pan evaporation maps for the State of South Dakota.
Utilizing Poudyal (2006), average April-October pan evaporalion rate is estimated at 48 inches
and average November-March pan evaporation rate is estimated at 10 inches for the proposed dam
site. Poudyal (2006) suggests a correction factor of 0.7 to adjust pan evaporation to reservoir or
lake cvaporation, which results in an estimated reservoir evaporation of 40.6 inches per year
(approximately 3.4 ft per year). Average annual precipitation in the White Lake, SD area
(approximately 13 miles to the southwest of the proposed dam site) is 21.33 inches per year (1.79
feet) (US Climate Data, 2022). So net loss between direct precipitation and evaporation is 1.6 to 2
feet. Based on the submitted reservoir storage information, storage in the reservoir from the crest
of the ecarthen spillway to 1.6 to 2 ft (estimated net loss between evaporation and direct
precipitation) below the crest of the earthen spillway is approximately 15.6 to0 19.5 acre-feet.
Information is not available to estimate losses to seepage since what is average loss to seepage for
a dam is usually not known until after years of operation and is typically not measured.
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Report on Water Permit Application No. 8647-3

Based on the annual surface runoff yicld estimates the amount of runoff needed to fill the proposed
reservoir to the primary spillway elevation from dry has an approximately 82 percent chance of
occurrence annually. To put this into a frame of reference of a 10 ycar period, on average enough
annual runoff to completely fill the reservoir to normal storage from empty is estimated to occur
about every cight years out of a 10 year period. This estimate is not a guarantee of what will occur
in any given 10 year period, but an on average, over time, estimate. There is also a better than 82
percent chance of sufficient runoff occurring to replace the estimated annual evaporation losses.
‘I'he annual surface runotf yield estimates indicated that on average sufficient water is expected to
be available for the project. However, the water source might not be a relitable source during multi-
year drought periods.

Existing Users

There are no water rights/permit or location notices on tile between the proposed dam location and
the West Branch of Firesteel Creek (Water Rights. 2022a and 2022b). There are also no water
rights/permits the between the confluence of the unnamed tributary that this proposed dam is
located on and the West Branch of Firesteel Creek and the confluence of the West Branch of
Firestcel Creck with Firesteel Creek (Water Rights, 2022a). These confluences are shown in Figure
1 and a closer map of the proposed dam location is shown in Figure 3.
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Report on Water Permit Application No. 8647-3

Legend

¥ 86473

Figure 3: 2020 'SA imagery of the area downstream of the proposd dam

Given the lack of water rights/permit between the proposed dam location and the confluence of
the West Branch of Firesteel Creek with Firesteel Creek. the application, if approved, ts not
expected to unlawfully impair existing appropriative users. Approximately 0.5 strcam miles
downstrcam of the proposed dam location, this unnamed tributary confluences with another
unnamed tributary of the West Branch of Firesteel Creek. This relatively short distance between
the proposed dam location and the confluence with another tributary, in addition to there being an
80% probability of annual watershed yield excecding the requested dam storage, indicates that this
application, if approved, would not be expected to unlawfully impair downstream domestic users.
Out of an abundance of caution, a low flow bypass requircment for downstream domestic use 1s
recommended as a qualification. The submitted preliminary design for the proposed dam includes
a low-level water control structure that could be used to bypass low flows as nceded.

Review of the Proposed Dam
The proposed dam was designed by Ducks Unlimited. The dam is designed to have a height of' 13

feet. Pool data for the dam is summarized in Table 2.
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Report on Water Permit Application No. 8647-3

T'able 2: Summary of Storage Information

Elevation (ft) Storage (acre-ft)
Water Control Structure invert 1427.0 0.54
Full Service Level (crest of earth cut
spillway) (Normal Storagc) 1437.5 47.6
Top of Dam (Maxium Storage) 1439.0 67.7

Dams to which the South Dakota Satety of Dams Rules apply are defined in ARSD 74:02:07:01(7)
as = an artificial barrier, including appurtecnant works, which impounds or diverts water and which
is 25 feet or more in height from the natural bed of the strcam or watercourse measured at the
downstrecam toc of the barrier or from the lowest elevation of the outside limit of the barrier, if it
1s not across a strcam channel or watercourse, to the maximum water storage clevation or has an
impounding capacity at maximum water storage elevation of 5 acre-feet or more. A barrier is not
considered a dam tor the purposc of this chapter if the height does not exceed 6 feet regardless of
storage capacity or if the storage capacity at maximum water storage clevation does not exceed 15
acre-feet regardless of height.” Since the height of the proposed dam exceeds 6 feet and the
maximum storage exceeds 50 acre-feet, the South Dakota Safety ot Dams Rules apply to this
structure as proposed in the preliminary design information submitted with the application.

Based on the provided dam height, dam storage. and level of development in the area downstream
of the proposed dam site. The dam will be classificd as a small-sized, catcgory 3 dam under the
ARSD Chapter 74:02:08 Safety of Dams rules. A category 3 dam is defined as a low hazard dam
whose failure may cause limited damage to agricultural lands or county and township roads or
minimum economic loss. Only preliminary concept plans were submitted with the application so.
pursuant 1o ARSD Chapter 74:02:08, the final plans and specification for the dam will need to be
approved by the Chief Engincer prior to construction.

Conclusions

1. Water Permit Application No. 8647-3 proposes to impound 47.6 acre-feet of water
from runoff by constructing a dam on an unnamed tributary of the West Branch of
Firesteel Creek located in the SE V4 SE % Section 3 with water impounded in the S 2
SE V4 Section 3; all in the T104W-R64W for fish and wildlife propagation.

2. The annual surface runoft yield estimates indicated that on average sufficient water 1s
expected to be available for the project.

3. Approval of this application is not expected to unlawfully impair existing water
rights/permits.
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Report on Water Permit Application No. 8647-3

4. Ifthe application is approved, a low flow bypass requirement for downstream domestic
use is recommended as a qualification.

5. The final plans and specifications for the dam will need to be reviewed for compliance
with South Dakota’s Safety of Dams Rules and approved by the Chiet Engineer prior
to construction.

Whitney Kilts

SDDANR-Water Rights Program
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runoff by reconstructing
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branch  of  Firesteel
Creek located in the SE
1/4 SE 1/4 Section 3
with water impounded
in the S 1/2 SE 1/4

Section 3; all in TIO4N-

.of water, and 4) it is In

sufficlent watar annually
lo maintain water to the
outlet elevation. The
water is for fish and
wildlite propagation and
located approximately 8
miles north of Plankinton
SD.

Pursuant to SDCL
48-2A-2, tho  Chief
Engineer recommends
APPROVAL of Application
No, 86847-3 with
qualifications  because
1} unappropriated waler
is available, 2) existing
domestic water uses
and water rights will not
be untawfully impaired,
3) it s a beneficial use

the public interest as
it pertains to matters
within  the regulatory
authority of the Waler
Management Board.
The Chiaf Engineers
recommendation with
qualifications, the
application, and staff
report are available at
https://danr.sd.gov/
public or contact Ron
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or other information, at
the Water Rights Program
address provided below.
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oppesing this application
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application, upon
approval,  will  cause
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NOTICE OF
APPLICATION

NO. 8647-3
' to Appropriate Water

Notice is given that Lance
Johnson, 108 N Pearl $t,
Plankinton SD 57368 has
filed an application for a

+ water permit to impound 47.6
acre-feet of water from runoff
by reconstructing a dam on
an unnamed tributary of
the west branch of Firesteel
Creek located in the SE 1/4
SE 1/4 Section 3 with water
impounded in the S 1/2 SE 1/4

4 Section 3; all in T104N-R64W.
If approved, this application
will authorize impoundment
of sufficient water annually to
maintain water to the outlet
elevation. The water is for
fish and wildlife propagation

«and located approximately 8
miles north of Plankinton SD.

¢ .

Pursuant to SDCL 46

,2A-2, the Chiel Engineer
recommends APPROVAL

" of Application No. 8647-3
with qualifications because
1) unappropriated water

- is available, 2) existing
domestic water uses and

‘water rights will not be
unlawfully impaired, 3) it is a
beneficial use of water, and 4)

.it is in the public interest as

1it pertains to matters within

“the regulatory  authorily
of the Water Management
Board. The Chief Engineer’s
recommendation with
qualifications, the application,

and staff report are available
at hitps://danr.sd.gov/public
or contact Ron Duvall lor
this information, or other
information, at the Water
Rights Program address
provided below.

Any person interested in
opposing this. application or
recommendation shall allege
that the application, upon
approval, will cause - injury
to the person that is unique
from any injury suffered
by the public in general.
The injury must concern
a matter either within the
regulatory authority found

in SDCL 46-2A-9 for ‘approval

or denial of the application,
or other matter concerning
the application within the
regulatory authority of the
board to act upon as defined
by SDCL 46-2-9 and 46-2-11, or
both. Any person meeting the
petitioner requirements and
wishing to be a party of record
in a contested case hearing
shall file a written petition to
oppose the application with
BOTH the applicant and Chief
Engineer. A petition opposing
the application shall be filed on
a form provided by the Chief
Engineer. The petition form
is available online at https://
danr.sd.gov/public or by
contacting the Chief Engineer.
The Chief Engineer’s address
is “Water Rights Program,
Foss Building, 523 E Capitol,
Pierre SD 57501" or call (605)
773-3352. The applicant’s
mailing address is given
above. If contesting the Chief

-— il A S

Engineer's recommendation,
the applicant shall also file a
petition. A petition filed by
either an interested person or
the applicant must be filed by
November 7, 2022,

The petition shall -include
a statement describing the
unique injury upon approval
of the application on the
petitioner, the petitioner’s
reasens for opposing the
application, and the name
and mailing address of the
petitioner or the petitioner’s
legal counsel, if legal counsel

Water Management Board.
If a petition opposing the
application or contesting the
recommendation is filed, then
a hearing will be scheduled,
and the Water Management
Board will consider this -
application. Notice of the
hearing will be given to the
applicant and any person
filing a petition.

(Published October 27; 2022,
at the total approximate
cost of $55.03, and may he
viewed free of charge at www.
sdpublicnotices.com.

is obtained. f

. —

Any interested person
may file a comment on the
application with the Chief
Engineer. The comment shall
be filed on a form provided
by the Chief Engineer and is
available online at https://
danrsd.gov/public or by
calling (605) 773-3352 or
writing the Chief Engineer at
the address provided above.
Filing a comment does not‘
make the commenter a party
of record or a participant in
any hearing that may be held.
Any comment must be filed by
November 7, 2022.

- v — R, o

-

If the applicant does not
contest the recommendation
of the Chief Engineer and
no petition to oppose the
application is received, the
Chief Engineer shall act on
the application pursuant to!
the recommendation with
no hearing held before the

e - TwS— -



STATE OF SOUTH DAKOTA o - ACKNOWLEDGEMENT

County of __ Aurora

On this the ¢ 17— day of &TO‘M/ ,20 7L~ | before me, _ Brian Reis__, the
undersigned officer, personally appeared __Jghw R.vl Ghvdgay T, known to me (or
satisfactorily proven) to be the person(s) whose name(s) is/are subscribed to the within instrument
and acknowledged that he/she/they executed the same for the purposes thercin contained.

In witness whereof | hereunto set my hand and official seal.

4
3 -BRIAN REIS
(Geac) NOTARY PUBLIC
 \SYi5/ SOUTH DAKOTA

My Commission Expires: - iy Commissin Expires 107312024

_ i
Notary Public, State of South Dakota j




Schlaak, Karen

_ L I
From: Schlaak, Karen
Sent: Wednesday, October 19, 2022 3.09 AM
To: ‘rcrandall@plainsman.com’
Subject: FW: 8647-3, Lance Johnson
Attachments: FORMBS FRM.doc; 8647-3public.short_final.docx

Attached is a notice to be published on October 28, 2022.

Lance Johnson, 109 N Pearl St, Plankinton SD 57368 (605 680-9977) and/ or Bruce Toay, Ducks Unlimited, PO Box 427,
Ipswich SD 57451 (605 380-0684} have been notified to contact you to authorize publication and arrange for payment.

Please send the affidavit or return the attached Proof of Publication form ASAP to the Water Rights Program, 523 E
Capitol, Pierre SO 57501.

Let me know if you have questions. Please acknowledge receipt of this email.

K.arév. Schlang
DANR - Water Rights Program

(605) 773-3352
Website: https://danr.sd.gov




Schlaak, Karen

L _ I I I
From: Schlaak, Karen

Sent: Wednesday, October 19, 2022 9:07 AM

To: sdmail@siouxvalley.net

Subject: 8647-3, Lance Johnson

Attachments: 8647-3publicshort_final. docx; FORMB.FRM.doc

Attached is a notice to be published on October 27, 2022.

Lance Johnson, 109 N Pearl St, Plankinton SD 57368 (605 680-9977} and/ or Bruce Toay, Ducks Unlimited, PO Box 427,
lpswich SD 57451 {605 380-0684) have been notified to contact you to authorize publication and arrange for payment.

Please send the affidavit or return the attached Proof of Publication form ASAP to the Water Rights Program, 523 E
Capitol, Pierre 5D 57501.

Let me know if you have questions. Please acknowledge receipt of this emait.

K.ares Seriaae
DANR - Water Rights Program

(605) 773-3352
website: htips://danr.sd.gov




DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

NOTE: TO BE SURE OF PUBLICATION ON
THE CORRECT DATES, CONTACT
THE NEWSPAPERS RIGHT AWAY.

October 19, 2022

Lance Johnson
109 N Pearl St
Plankinton SD 57368

Dear Mr. Johnson:

Water Permit Application No. 8647-3 for fish & wildlife propagation use have been examined and found to
comply with the South Dakota Water Laws and applicable rules. A notice has been sent to the South Dakota Mail
printed at Plankinton SD (Ph # 605 942-7770) and the Plainsman printed at Huron SD (Ph # 605 353-7414). You
will need to contact the newspapers and authorize publication of this notice. For your information, a copy of the
notice, the recommendation of the Chief Engineer and report on the application are enclosed. Please review the
notice prior to publication and notify this office. if you have any corrections or questions.

Be sure to contact the above newspapers to authorize publication of your Notice and to arrange for payment.
Early contact with the papers can eliminate delays. Upon receiving authorization from you, the publishers have
been instructed to publish your notice. The newspapers have also been instructed to send us the Proof of
Publication. We must receive Proof of Publication before action can be taken on the application.

Sincerely,

Witum Botlack,

Karen Schlaak
Water Rights Program
(605) 773-3352

enclosures
NOTE: If you plan to contest any part of the Chief Engineer's recommendation, you must file a petition

pursuant to the procedures outlined in the attached notice of hearing. The Water Management
Board will then consider your concerns during a hearing on the application.

emailed: Bruce Toay, Ducks Unlimited



Instruction to Newspaper - Publish the Notice on October 27, 2022, The applicant is responsible for payment.

NOTICE OF APPLICATION NO. 8647-3 to Appropriate Water

Notice is given that Lance Johnson, 109 N Pearl St, Plankinton SI> 57368 has filed an application for a water
permit to impound 47.6 acre-feet of water from runoff by reconstructing a dam on an unnamed tributary of the
west branch of Firesteel Creek located in the SE 1/4 SIE 1/4 Scction 3 with water impounded in the S 1/2 SE 1/4
Section 3: all in TI04N-R64W. If approved, this application will authorize impoundment of sufficient water
annually to maintain water to the outlet elevation. The water is for fish and wildlife propagation and located
approximately 8 miles north of Plankinton SD.

Pursuant to SDCI. 46-2A-2, the Chief Engineer recommends APPROVAL of Application No. 8647-3 with
qualifications because 1) unappropriated water is available, 2) existing domestic water uses and water rights
will not be unlawfully impaired, 3) it is a beneficial use of water, and 4) it is in the public interest as it pertains
to matters within the regulatory authority of the Water Management Board. The Chief Engineer’s
recommendation with qualifications, the application, and staff report are available at https://danr.sd.gov/public
or contact Ron Duvall for this information, or other information, at the Water Rights Program address provided
below.

Any person interested in opposing this application or reccommendation shall allege that the application, upon
approval, will cause injury to the person that is unique from any injury suffered by the public in general. The
injury must concern a matter cither within the rcgulatory authority found in SDCL 46-2A-9 for approval or
denial of the application, or other matter concerning the application within the regulatory authority of the board
to act upen as defined by SDCL 46-2-9 and 46-2-11, or both. Any person meeting the petitioner requirerments
and wishing to be a party of record in a contested casc hearing shall file a written petition to oppose the
application with BOTH the applicant and Chief Engincer. A petition opposing the application shall be filed on a
form provided by the Chief Engineer. The petition form is available onlinc at https://danr.sd.gov/public or by
contacting the Chicf Engineer. The Chief Engincer's address is "Water Rights Program, Foss Building, 523 E
Capitol, Picrre SD 575017 or call (605) 773-3352. The applicant’s mailing address is given above. If contesting
the Chief Engincer's recommendation, the applicant shall also file a petition. A petition filed by cither an
interested person or the applicant must be filed by November 7, 2022,

The petition shall include a statement describing the unique injury upon approval of the application on the
petitioner, the petitioner's reasons for opposing the application, and the name and mailing address of the
petitioner or the petitioner's legal counsel, if legal counsel is obtained.

Any interested person may filc a comment on the application with the Chicf Engineer. The comment shall be filed
on a form provided by the Chief Engincer and is available online at https://danr.sd.gov/public or by calling (605)
773-3352 or writing the Chief Engineer at the address provided above. Filing a comment does not make the
commenter a party of record or a participant in any hearing that may be held.  Any comment must be filed by
November 7, 2022.

If the applicant does not contest the recommendation of the Chief Engineer and no petition to oppose the
application is received, the Chief Engineer shall act on the application pursuant to the recommendation with no
hearing held before the Water Management Board. 1f a petition opposing the application or contesting the
recommendation is filed, then a hearing will be scheduled, and the Water Management Board will consider this
application. Notice of the hearing will be given to the applicant and any person filing a petition.

Published once at the total approximate cost of



Schlaak, Karen

R M
From: Schlaak, Karen
Sent: Wednesday, October 19, 2022 920 AM
To: lance@siouxvalley.net
Cc: btoay@ducks.org
Subject: Water Permit Application No. 8647-3
Attachments: 4236.pdf

Attached is a copy of the report, chief engineer recommendation and information regarding the public notice for your
water permit application.

As stated in the letter, someone needs to contact the papers as soon as possible to authorize publication and arrange for
payment.

This information is being mailed to you today.

K2ven Sonilak
DANR - Water Rights Program

(605) 773-3352
Website: hitps://danr.sd.gov




DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182
danr.sd.gov

Lance Johnson
109 N Pearl St
Plankinton SD 57368

Dear Mr. Johnson:

Enclosed is Water Permit No. 8647-3 authorizing construction of the water diversion system and beneficial
use of the water. not exceeding the limits as specified in the Water Permit.

Form 10, Notice of Completion of Works and Application of Water to Beneficial Use, is enclosed. Please
return this completed form after you have finished the system and have put the water to beneficial use. An
investigation can then be scheduled so the water license may be issued. thus completing the acquisition of

a water right.

An informational sheet ?Common Water Right Questions? is also enclosed. This sheet is intended to answer
some of the questions associated with obtaining and keeping a water right.

Sincerely,

e MenLlund

Eric Gronlund. Chief Engineer
Water Rights Program
(605) 773-3352

enclosures

email: Bruce Toay, Ducks Unlimited



Schlaak, Karen

M

From: Schlaak, Karen

Sent: Tuesday, December 6, 2022 9:16 AM
To: Bruce Toay

Subject: Water Permit No. 8647-3
Attachments: Untitled Extract Pages.pdf

Attached is a copy of the water permit issued to Lance Johnson.

Karewn Sonllar

DANR - Water Rights Program
{605) 773-3352

Website: https://danr.sd.gov




DEPARTMENT of AGRICULTURE

and NATURAL RESOURCES
JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182
danr.sd.gov

STATE OF SOUTH DAKOTA ) Affidavit of Public Notice
) SS on DANR Website
COUNTY OF HUGHES )

Pursuant to SDCL § 46-2A-4, public notice of the following application was posted on the
DANR web site at https://danr.sd.gov/public. The posted public notice is the same notice as
published in the pertinent newspaper(s) and a copy of the public notice is maintained in the
application file. If the application is contested, the posting is moved to the DANR contested case
website at https://danr.sd.gov/public/ContestedCase.aspx until final action is taken on the
application pursuant to SDCL § 46-2A-4.

Application No.: 8647-3
Name of Applicant: Lance Johnson

Date of Posting: 10/25/2022

Date of Removal: 12/8/2022

M /2 A/Aa

Ron Duvall, Water Rights Permitting Administrator Date /

Ik/h
Subscribed and sworn to before me, a notary public, this ? day of %LC, _,20 2‘9"

[ Dihbaake

Notary Public - South Dakota
My commission expires: %/7/2035

g —_— [
'3 KAREN SCHLAAK &/
SEAL) [\ NOTARY PUBLIC 5’21

‘g:Q/:, State of South Dakota "\{,

T e S e (B e PP om0




File No. 8647-3
FILE DOCUMENTATION

SUBJECT: Bob Bruns Dam Spillway
DATE: 2025 August 20

Bruns Dam is a small, category 3 dam constructed following issuance of Water Permit No. 8647-
3, but prior to Safety of Dams confirmation that the design was compliant with South Dakota
Laws and Rules. The as-built plans provided indicate Bruns Dam has a water control structure
consisting of a 24-inch corrugated metal pipe (CMP) going through the dam at the location of the
original stream channel and an earthen chute at the left end of the embankment. The water
control structure in the center of the dam may be considered the primary spillway and the
spillway on the left end as the secondary or emergency spillway. The water control structure
includes a riser with aluminum stop-logs up to an elevation of 1,437.0 feet (vertical reference
frame not provided) when all stop-logs are installed. The earthen chute is trapezoidal, 60 feet
wide at its base, with 3:1 sloping sides of variable length as needed to create the design slope and
shape. For the rest of this report, the CMP water control structure will be treated as the primary
spillway, and the earthen chute as the emergency spillway.

Pursuant to ARSD 74:02:08:07.01, a small size category 3 dam with an emergency spillway must
be able to safely pass a 25-year frequency flood if the product of the intermediate storage
capacity times the effective height is less than 3,000. The intermediate storage capacity is
defined as the volume in acre-feet in the reservoir at the crest of the emergency spillway. From
the as-built drawings submitted, the reservoir elevation at the emergency spillway is 1,437.5 feet
and the storage at that elevation is 46.316 ac-ft. The elevation of the lowest point in the cross
section taken along the center line of the dam is not called-out in the drawing, but the scale of the
drawing and elevation-capacity table indicate it is 1,426.0 feet, making the effective height of the
embankment at intermediate storage 11.5 feet. Therefore, the product of the effective height and
intermediate storage capacity is 533 (acre-feet?). Thus, the dam’s design meets the requirements
for ARSD 74:02:08:07.01 and the spillway must be capable of passing a 25-year (4 percent)
flood.

Using USGS Streamstats for that basin, the 25-year flood is 286 cfs. The applicant submitted a
report using HydroCAD, a modeling software commonly used for dam spillway calculations.
The 25-year, 24 hour flood modeled in HydroCAD produced peak flood of 281.83 cfs, which is
reasonably close to the value estimated by Streamstats. During the modeled 25-year, 24 hour
flood, the peak flow estimated was 272.6 cfs in the emergency spillway and 9.20 cfs in the
primary spillway when the reservoir elevation was 1,438.31 feet. The top of embankment, per
the drawings, is 1,439.00 feet. Therefore, the HydroCAD model indicates the spillways of Bruns
Dam can pass the required flood flow without overtopping. Different modeling techniques would
be required to determine if those flows would not cause substantial erosion to the spillway.

N A
Kimberly C. Dreanén, E.I.

DANR Water Rights Program Engineer 111




DUCKS UNLIMITED

SPECIFICATIONS

DUCKS UNLIMITED

PROJECT

BOB BRUNS DAM RECONSTRUCTION

LOCATED IN THE SE}; OF SECTION 3
TOWNSHIP 104N, RANGE 64W, 5TH P.M.

AURORA COUNTY, SOUTH DAKOTA

IN COOPERATION WITH
BOB BRUNS, NAWCC

0 o3 \ 35

Y 33

o B iU 4

- PkOJECT LOCATION

4 13
LA =

I— PROJECT LOCATION

BUFFALO | VERALD we | wooor

101 GENERAL CONDITIONS

102 SUPPLEMENTAL CONDITIONS

201 MOBILIZATION

202 SITE PREPARATION

203 EXCAVATION

204  EMBANKMENT CONSTRUCTION

205  WATER

301  WATER CONTROL STRUCTURES

302  STRUCTURE AND CULVERT APPURTENANCES

303  CULVERT AND PIPE INSTALLATION

304  CAST-IN-PLACE REINFORCED CONCRETE

305  RIPRAP, REVETMENT & AGGREGATE PLACEMENT

PLAN INDEX

1 LOCATION & VICINITY MAPS

9 OVERALL PLAN

3 EMBANKMENT & EXCAVATION DETAILS

4 SPILLWAY DETAILS

5 SPILLWAY PROTECTION DETAILS

6 WATER CONTROL STRUCTURE DETAILS
ESTIMATED QUANTITIES

MOBILIZATION 1L.S.

SITE PREPARATION 1LS.

EXISTING EMBANKMENT REMOVAL***

SPILLWAY EXCAVATION***

EMBANKMENT CONSTRUCTION 5,510 C.Y.-P**

WATER 55 M-GAL*

48" WATER CONTROL STRUCTURE 13' TALL 1EA.

24" DIAMETER CMP, 14 GAUGE 100 L.F.-P**

DU CLASS Il RIPRAP 12 C.Y. P

INLET CHANNEL 40 LF.-P*

TURF REINFORCEMENT MAT 23,000 S.F.-p*

25% CUT TO FILL SHRINKAGE FACTOR HAS BEEN APPLIED TO FILL QUANTITY
*PAYMENT WILL BE BASED ON ACTUAL AMOUNT USED OR INSTALLED
**PAYMENT WILL BE BASED ON THIS PLAN QUANTITY

***INCIDENTAL TO EMBANKMENT CONSTRUCTION

25

VICINITY MAP
NOT TO SCALE

ALL WRITTEN SCALES ARE ACCURATE ON 24x36 INCH SHEETS

IRCLLLLLEIV N

- PROJECT LOCATION

LOCATION MAP

NOT TO SCALE

: BEFORE THE START OF CONSTRUCTION, THE OWNER OF ANY UTILITIES INVOLVED

UTILITIES NOTE:
MUST BE NOTIFIED. THE CONTRACTOR IS RESPONSIBLE FOR GIVING THIS NOTICE BY CALLING
"DIGGER'S HOTLINE® AT (800) 781—7474 AT LEAST 48 HOURS PRIOR TO ANY WORK.

BEN CHAVEZ

2121 N. WEBB ROAD, SUITE 309
GRAND ISLAND,
(308) 379-4974

DU _REGIONAL _ENGINEER:
CASEY CAMPBELL, PE

2121 N WEBB RD., SUITE 309
GRAND ISLAND, NE 68803
(308) 385-8832

NE 68803

¢,
4
£y [N
' Ay
EITTTTTI A
K:\Land Projects SD\SD—579—1 Bob Bruns Dam\Final\SD—579—1 Bob Bruns.dwg

PROJECT NO.  SD—579-—1
BOB BRUNS DAM
RECONSTRUCTION
LOCATION & VICINITY MAPS
APPROVED BY: APPROVED

cc

i




EMBANKMENT STAGE STORAGE TABLE

LONG: W98" 29" 11.0459" 5 o 2 15,924,308. LS : 5 [SURFACE| AVG |CONTOUR CUMULATIVE
; = : S e E e % : AREA | AREA |INTERVAL|VOLUME| VOLUME
LAT: N43® 50° 05.0595" & =% : 4 = ELEVATION| (AC) | (AC) FT) | (ACFT)| (ACFT)
LONG: W98 29' 08.3004" : - 14260 | 0007
3 S\ GaRe 0073| 05 | oo3s
: 14265 | 04139 0038
0204 05 0102
14270 | 0269 0138
0338 05 0169
14275 | 0407 0307
0483 05 0232
14280 | 0519 0539
0591| 05 0295
14285 | 0662 0834
0840| 05 0420
14200 | 1018 1.254
1211 05 0605
14205 | 1.404 1880
1797 | 05 0899
14300 | 2191 2758
2375| 05 1188
14305 | 2560 3946
2814 05 1407
14310 | 3080 5353
3237| 05 1619
14315 | 3405 6972

3591 0.5 1796

EXISTING 6' WIDE BY 14320 | 3777 =
8' TALL RC.E. TO 3e85| 05 ;
REMAIN UNDISTURBED. | 14325 | 4193 10760

4.468 05 2234

14330 | 4744 12994
49a3| 05 | 249
14335 | 5242 15.491
> . : 5409| 05 | 2750
= ; 1 A \ e T r 14340 | 5757 18240
A : 1 3 6047| 05 3023
14345 | 6.336 21.264
6581 05 | 329
14350 | 6.826 24.554
7118| 05 | 3550
1435 | 7.410 28113
7815 05 | 3908
1430 | 8.220 32021
8655 05 4327
14365 | 9.089 36.348
9.52¢8 05 4785
: 14370 | 9970 41113
i : - : , = 10408| 05 | 5208
INSTALL WATER CONTROL STRUCTURE . - : 5 g 14375 | 10842 [ FULLSERVIGELEVEL | 46316

- WITH INLET AND OUTLET PIPES WITH

EROSION PROTECTION AND CHANNEL
EXCAVATION SEE DETAILS ON SHEET 3.

APPROXIMATE PROPERTY LINE |+

OVERALL PLAN VIEW
SCALE 1"=100"

GENERAL NOTES CONSTRUCTION NOTES ABBREVIATIONS LIST
1. ONE FOOT CONTOUR INTERVAL SHOWN. 1. EXCESS SPOIL GENERATED FROM EXISTING EMBANKMENT REMOVAL AND SPILLWAY EXCAVATION THAT IS NOT USED BTM. = BOTTOM
IN EMBANKMENT CONSTRUCTION SHALL BE SPOILED IN AN UPLAND AREA NEAR THE EMBANKMENT. C.L CENTER LINE
2. 2020 1 METER RESOLUTION AERIAL IMAGERY IS SHOWN. CMP = CORRUGATED METAL PIPE ROUND
2. DO NOT OPEN UP ANY SAND LENSES THAT WILL INCREASE SEEPAGE FROM ANY EXCAVATION AREAS. FINISHED CMPA = CORRUGATED METAL PIPE ARCH
3. ITALICIZED TEXT DENOTES EXISTING FEATURE OR EXISTING ELEVATION. SLOPES SHALL BE 4:1 OR FLATTER. THE COST OF TOPSOIL WORK ON THE BORROW AREAS SHALL BE CONSIDERED CONC. = CONCRETE
INCIDENTAL TO "SITE PREPARATION.” DIA. DIAMETER
4. SPOT ELEVATIONS INDICATED BY -¢-XXX)CX ARE RANDOMLY LOCATED AND ARE E = EASTING COORDINATE OR EAST
BASED ON SURFACE MODEL ELEVATIONS. 3. IF THE IDENTIFIED BORROW AREAS ARE SHORT OF SOIL MATERIAL, ADDITIONAL BORROW AREAS WILL BE EV. = ELEVATION
IDENTIFIED NEAR THE EXISTING BORROW AREAS. EMB. EMBANKMENT
EXIST. = EXISTING
4. BORROW AREAS WILL REQUIRE ONE PASS WITH A FINISH DISK AFTER BORROWING IS COMPLETE. I(I;\R/ = I(f;\l‘\\lLé%‘Ef
5. ALL AREAS THAT REQUIRE EARTHWORK WILL BE STAKED IN THE FIELD BY DUCKS UNLIMITED. LAT = LATITUDE (WGS84)
LONG = LONGITUDE (WGS84)
6. THE CONTRACTOR SHALL PROVIDE AN ADEQUATE SEED BED TO ALLOW SEEDING WITH STANDARD SEEDING L.F. = LINEAR FEET
EQUIPMENT. THIS WILL INCLUDE USE OF A HARROW OR OTHER MEANS IN ORDER TO LEAVE A SMOOTH, MISC = MISCELLANEOUS
TRACK—FREE FINISH ON ALL DISTURBED AREAS. BACK DRAGGING WITH A DOZER IS NOT AN ACCEPTABLE FINISH. N = NORTHING COORDINATE OR NORTH
P.C. = POINT OF INTERSECTION
P.L POINT OF INTERSECTION
P.T POINT OF TANGENCY

RCB = REINFORCED CONCRETE BOX CULVERT

ROAD
REM. = REMOVE
REQ'D = REQUIRED
S = SOUTH
W = WEST OR WITH
WCS = WATER CONTROL STRUCTURE

*NOTE: NOT ALL ABBREVIATIONS IN THIS
LIST APPEAR ON THESE PLAN SHEETS

THIS MATERIAL, DATA AND INFORMATION IS THE PROPERTY OF DUCKS UNLIMITED, INC. IT

MAY NOT BE USED OR REPRODUCED FOR ANY PURPOSE WITHOUT THE PRIOR WRITTEN HORIZONTAL AND VERTICAL CONTROL OPUS SOLUTION— COORDINATES ARE UTM ZONE 14
CONSENT OF AN AUTHORIZED AGENT OF DUCKS UNLIMITED, INC. DUCKS UNLIMITED, INC. GRID COORDINATES IN US FEET [NADB3]. THEY WERE ESTABLISHED FROM THE WGS84 CKS PROJECT NO. _SD=579-1 DESIGNED BY: BC
MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND REGARDING THIS MATERIAL, DATA ELLIPSOID WITH INFORMATION FROM A TRIMBLE R10 SURVEY GRADE GPS RECEIVER ON UNLIMITED BOB BRUNS DAM e
AND INFORMATION, INCLUDING, BUT NOT LIMITED TO, THE ACCURACY OF THE MATERIAL, DATA MARCH 14, 2022 AT DUCKS UNLIMITED CONTROL POINT DU—211-16 AND CALIBRATED S —
AND INFORMATION OR ITS SUITABILITY FOR ANY PURPOSE. ALL USE OF THE MATERIAL, DATA TO AN OPUS POSITION OCCUPIED FOR 26 MINUTES AND SENT TO NGS FOR SOLUTION. INC RECONSTRUCTION SURVEYED BY: TE
AND INFORMATION IS AT THE USERS SOLE RISK. BY USING ANY OF THIS MATERIAL, DATA THE VERTICAL CONTROL CAME FROM THE SAME SOLUTION USING GEOID 12A CONUS IN . OVERALL PLAN VIEW CHECKED BY: CC
AND INFORMATION, USER AGREES THAT DUCKS UNLIMITED, INC. IS NOT RESPONSIBLE FOR THE NAVDBB. THE FULL OPUS SOLUTION REPORT IS ON FILE AT THE DUCKS UNLIMITED GREAT PLAINS REGIONAL OFFICE - ROV <
THEIR USE OF THE MATERIAL, DATA AND INFORMATION OR THE RESULTS THEREOF. ENGINEERING DEPARTMENT IN GRAND ISLAND, NEBRASKA. K:\Land Projects SD\SD-579-1 Bob Bruns Dam\Final\SD-579—1 Bob Bruns.dwg  |DATE' SHEET NO. APPROVED BY: APPROVED BY:

10/19/23 2 OF 6 cc




/ EXISTING EMBANKMENT REMOVAL
/‘ CROSS SECTION LINE

Pl 0+61.92
N:15,924,122.92
E:1,775,840.85

|

| BP: 0+00.00
\ N:15,924,069.68
"\ E:1.775.872.47

\
\
Pl: 5+46.23

N:15,924,042.05
E:1,775,895.22

1+39.64
N:15,924,193.39
E:1,775,808.07

Pl: 1490.17 y
?11573547332758 EXCAVATE INLET CHANNEL TO ELEVATION 1427.0 TO
T ENSURE POSITIVE DRAINAGE TOWARDS INLET PIPE
SIDE SLOPES AT 4:1. PLACE SPOIL MATERIAL ON
EMBANKMENT SLOPE

,—EXCAVATE EXISTING EMBANKMENT TO
ELEVATION 1430.5 (3,450 C.Y.)
3:1 SIDE SLOPES

Fis0 |

Pl 2421.36
N:15,924 268.23 \
£1,775,813.19
= t=— S CONSTRUCT EMBANKMENT 5,510 C.Y. WHICH
—S=aC == INCLUDES 25% SHRINKAGE FACTOR TO

E'*‘Szggz-z‘% === ELEVATION 1439.0, 12' TOP WIDTH 4:1 SIDE
Y D e el j g Pl TH = . F.
1o e SLOPES, LENG 336.59 L
5, “5
N 4
Pl; 2+76.96 FSL 14375 _~

N:15,924,262.85
E:1,775,867.44

Yazs 7 i

EP: 4+50.00
N:15,924,305.61—

¢?447,[7

EXCAVATE SPILLWAY. SEE
DETAILS ON SHEET 4

Pl 3+26.94 |
N:15,924,216.33 2 £:1,776,081.41
£:1,775,885.70 3
k. /
R Pl: 3+71.93 . s
= —N:15,924,175.19
E:1,775,903.91 i
S & BP: 0+00.00 4440
L 7441.0 N:15,923,861.24
N.15P$22325'83 T E:1,776,152.39 P
£1775.953.10 Bl AsAs ey, i ! INSTALL 10" X 20' X 1.5' DEEP
‘}' i N:15,924,109.33 426 INSTALL INLINE WATER CONTROL STRUCTURE (13' TALL) ROCK RIPRAP EROSION
£:1,775,936.20 WITH 24" DIAMETER INLET PIPE (40 LF.) & PROTECTION AREA (12 C.Y.) P 4350
( . 24" DIAMETER OUTLET PIPE (60 L.F.) A %4410
i \ 4 S UPSTREAM PIPE INVERT = 1427.0 & X
R DOWNSTREAM PIPE INVERT = 1427.0 7437.0
EXISTING EMBANKMENT REMOVAL PLAN VIEW SEE DETAILS ON SHEET 5.
SCALE 1"=40 *%4.‘70.0 :
4ﬁd(].a
1445 1445 EMBANKMENT PLAN VIEW
SCALE 1°=40'
EXISTING GROUND AT
EMBANKMENT REMOVAL S5
CROSS SECTION 1445
EMBANKMENT CONSTRUCTION NOTES:
FINISHED GROUND AT
1440 o ' T 1440 " EMBANKMENT CENTER LINE
1 1. STRIP AND STOCKPILE APPROXIMATE 6" TOPSOIL FROM EXISTING EMBANKMENT REMOVAL AREA. STA: 0423.22 STA: 4+45.68
RESPREAD TOPSOIL OVER RECLAIMED BORROW AREA. BORROW AREA SHALL BE RECLAIMED WITH 3:1 ELEV.: 1439.00 ELEV.: 1439.00
MINIMUM SLOPES. COST OF TOPSOIL WORK SHALL BE CONSIDERED INCIDENTAL TO "SITE PREPARATION”.
- R : S = {1440
2. EMBANKMENT FILL TO BE PLACED IN LIFTS OF NO MORE THAT 8" AND COMPACTED PRIOR TO PLACING 1440 z TOP OF EMBANKMENT ELEVATION = 1439.00
SUBSEQUENT LIFTS. T 55
1435 1 1435 3. EMBANKMENT FILL MATERIAL SHALL BE SUITABLE FOR EMBANKMENT CONSTRUCTION. THE EMBANKMENT S 4 1
FILL MATERIAL SHALL BE OBTAINED FROM THE EXISTING EMBANKMENT REMOVAL AND THE SPILLWAY = A 7
EXCAVATION. I =S e 4 [ s |
1435 |- - e - e A - 1435
¢ /
1430 |- 1430 | SR 1
| 12' ™~ 1
g | /
COMPACTED FILL g & = : y
FINISHED GROUND AT —/ | / EXISTING GROUND AT ]
EMBANKMENT REMOVAL 1430 [ - - 5 1 e EMBANKMENT CENTER LINE 1430
CROSS SECTION FINISHED GROUND TOP OF EMBANKMENT o STRIP 6" OF TOPSOIL, STOCKPILE, AND SCARIFY 6' ~ | /
ELEVATION 1439.0 PRIOR TO PLACING COMPACTED FILL. RESPREAD ~ i /
1425 [— 1425 TOPSOIL OVER COMPACTED EMBANKMENT. H . . /
41 W a—
—EXISTING CROLND ELEVATION, TYPICAL - R S e R N[
FINISHED GROUND ELEVATION, TYPICAL B 1425 |- e e - = INSTALL 13" TALL WATER 1425
U TEET TYPIBAL EXISTING GROUND EXISTING GROUND ELEVATION, TYPICAL |_CONTROL STRUCTURE
[ ' FINISHED GROUND ELEVATION, TYPICAL STRUCGIURE ST 247200
1420 I 1420 ' PIPE INV. ELEV.: 1427.00
[ Ol ° STRIP 6" OF TOPSOIL, STOCKPILE, AND SCARIFY 6" PRIOR FILL DEPTH, TYPICAL
= 2o 210« TO PLACING COMPACTED FILL. RESPREAD TOPSOIL OVER
g Blen Ble COMPACTED EMBANKMENT.
< |9 <21
- ~{Z - 1420 Tt 1420
o ~|8 l o|8 mn|8 0|8 -8 0|8 nl8 ~|S o~
~0+25 0+00 0+50 1400 1450 EMBANKMENT CROSS SECTION S g m glgo £lan silg o glgo NE NER 6lgw @
SCALE 1"=5' 3 2B~ 2|3 2|3+ 2|3 §|8e Q8= Qo= 2B 2
EXISTING EMBANKMENT REMOVAL CROSS SECTION
HORIZONTAL SCALE 1"=40" -0+50 0+00 0+50 1+00 1450 2+00 2+50 3+00 3+50 4+00 4450 5+00
VERTICAL SCALE 1
CONSTRUCTION NOTES e
RESLAL Pleeg,, EMBANKMENT PROFILE VIEW
1. EXCESS SPOIL GENERATED FROM EXISTING EMBANKMENT REMOVAL AND SPILLWAY EXCAVATION THAT IS NOT USED T , ¢ HORIZONTAL SCALE 0
IN EMBANKMENT CONSTRUCTION SHALL BE SPOILED IN AN UPLAND AREA NEAR THE EMBANKMENT. \)\()r IR VERTICAL SCALE 1"=4'
2. DO NOT OPEN UP ANY SAND LENSES THAT WILL INCREASE SEEPAGE FROM ANY EXCAVATION AREAS. FINISHED {O 28008,
SLOPES SHALL BE 4:1 OR FLATTER. THE COST OF TOPSOIL WORK ON THE BORROW AREAS SHALL BE CONSIDERED -® G %o,
INCIDENTAL TO "SITE PREPARATION." 0® @E -No o,
e .
3. IF THE IDENTIFIED BORROW AREAS ARE SHORT OF SOIL MATERIAL, ADDITIONAL BORROW AREAS WILL BE
. IDENTIFIED NEAR THE EXISTING BORROW AREAS.
4. BORROW AREAS WILL REQUIRE ONE PASS WITH A FINISH DISK AFTER BORROWING IS COMPLETE.
5. ALL AREAS THAT REQUIRE EARTHWORK WILL BE STAKED IN THE FIELD BY DUCKS UNLIMITED. f—
6. THE CONTRACTOR SHALL PROVIDE AN ADEQUATE SEED BED TO ALLOW SEEDING WITH STANDARD SEEDING
EQUIPMENT. THIS WILL INCLUDE USE OF A HARROW OR OTHER MEANS IN ORDER TO LEAVE A SMOOTH,
TRACK—FREE FINISH ON ALL DISTURBED AREAS. BACK DRAGGING WITH A DOZER IS NOT AN ACCEPTABLE FINISH.
THIS MATERIAL, DATA AND INFORMATION IS THE PROPERTY OF DUCKS UNLIMITED, INC. IT
MAY NOT BE USED OR REPRODUCED FOR ANY PURPOSE WITHOUT THE PRIOR WRITTEN
CONSENT OF AN AUTHORIZED AGENT OF DUCKS UNLIMITED, INC. DUCKS UNLIMITED, INC o DUCKS PROJECT NO. _SD=579-1 DESIGNED BY: BC
MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND REGARDING THIS MATERIAL, DATA » )
AND INFORMATION, INCLUDING, BUT NOT LIMITED TO, THE ACCURACY OF THE MATERIAL, DATA Y1y, rett UNLIMITED BOB BRUNS DAM DRenh B EC
AND INFORMATION OR ITS SUITABILITY FOR ANY PURPOSE. ALL USE OF THE MATERIAL, DATA Brpgset INC. RECONSTRUCTION SURVEYED BY: TE
AND INFORMATION IS AT THE USERS SOLE RISK. BY USING ANY OF THIS MATERIAL, DATA e oFFicE EMBANKMENT & EXCAVATION DETAILS [gueckep av: CC
AND INFORMATION, USER AGREES THAT DUCKS UNLIMITED, INC. IS NOT RESPONSIBLE FOR R e APPROVED BY- APPROVED BY: -
THEIR USE OF THE MATERIAL, DATA AND INFORMATION OR THE RESULTS THEREOF K:\Land Projects SD\SD-579—1 Bob Bruns Dam\Final\SD-579~1 Bob Bruns.dwg DATE: H - : :
10/19/23 3 0F 6 cc




1445 1445
EXISTING GROUND AT
SPILLWAY CENTER LINE
1440 | S ——{ 1440
STA: 0+05.53
ELEV.: 1437.50
STA: 2+06.39
—_ ELEV.: 143529
T Eamewawsse SLOPE = _
L
14385 | —{ 1435
FINISHED GROUND AT
SPILLWAY CENTER LINE
EXISTING GROUND ELEVATION, TYPICAL
FINISHED GROUND ELEVATION, TYPICAL
’7 CUT DEPTH, TYPICAL
1430 T 1430
= <15 ¢ NETS o 08
(=11 Nl g =117 Fedite]
2 327 bt IRY 229
~0+50 0+00 0+50 1400 1450 2+00 2450
SPILLWAY PROFILE VIEW
HORIZONTAL SCALE 1"=20'
VERTICAL SCALE 1’
>

GENERAL NOTES

BOTTOM OF SPILLWAY
ELEVATION VARIES

FINISHED GROUND

30.0' J
¢
60.0'

TYPICAL SPILLWAY SECTION
SCALE 1"=20'

1. ONE FOOT CONTOUR INTERVAL SHOWN.

2. 2020 1 METER RESOLUTION AERIAL IMAGERY IS SHOWN.

3. ITALICIZED TEXT DENOTES EXISTING FEATURE OR EXISTING ELEVATION.

4. SPOT ELEVATIONS INDICATED BY $XXXX.X ARE RANDOMLY LOCATED AND ARE
BASED ON SURFACE MODEL ELEVATIONS.

THIS MATERIAL, DATA AND INFORMATION IS THE PROPERTY OF DUCKS UNLIMITED, INC. IT
MAY NOT BE USED OR REPRODUCED FOR ANY PURPOSE WITHOUT THE PRIOR WRITTEN

CONSENT OF AN AUTHORIZED AGENT OF DUCKS UNLIMITED, INC.

DUCKS UNLIMITED, INC.

MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND REGARDING THIS MATERIAL, DATA

AND INFORMATION,

AND INFORMATION OR ITS SUITABILITY FOR ANY PURPOSE.
IS AT THE USERS SOLE RISK.

AND INFORMATION

INCLUDING, BUT NOT LIMITED TO, THE ACCURACY OF THE MATERIAL, DATA

ALL USE OF THE MATERIAL, DATA
BY USING ANY OF THIS MATERIAL, DATA

AND INFORMATION, USER AGREES THAT DUCKS UNLIMITED, INC. IS NOT RESPONSIBLE FOR
THEIR USE OF THE MATERIAL, DATA AND INFORMATION OR THE RESULTS THEREOF.

BP: 0+00.00
N:15,924,327.57
E:1,776,029.93

-457-439. o

,4%%,

———

0 10 20 40
SPILLWAY CENTER LINE

%440.0

PC: 0+54.61
N:15,924,363.07
E:1,776,071.42

EXCAVATE SPILLWAY TO VARIABLE ELEVATION,
2,060 C.Y. CUT, 60" BOTTOM WIDTH,

AND 3:1 SIDE SLOPES. USE EXCAVATED SOIL
MATERIAL ON EMBANKMENT FILL

PT: 0+95.51
N:15,924,372.97
E:1,776,109.67

PC: 1+06.52
N:15,924,370.77
E:1,776,120.46

*%444. o

EP: 2+19.97 %
N:15,924,284.91 e \_ O -
E:1,77e,159,34\/ X L &
> G 7442.0 TURF REINFORCEMENT MAT NOT SHOWN IN
° ) THIS VIEW. SEE SHEET 5 FOR MAT DETAILS.
o R
5 = PT: 1+43.41 \
Q = N:15,924,350.19 \
\ E:1,776,149.83
G0

q%14.7.[7

SPILLWAY PLAN VIEW
SCALE 1"=20'

CONSTRUCTION NOTES

1. EXCESS SPOIL GENERATED FROM EXISTING EMBANKMENT REMOVAL AND SPILLWAY EXCAVATION THAT IS NOT USED
IN EMBANKMENT CONSTRUCTION SHALL BE SPOILED IN AN UPLAND AREA NEAR THE EMBANKMENT.

2. DO NOT OPEN UP ANY SAND LENSES THAT WILL INCREASE SEEPAGE FROM ANY EXCAVATION AREAS. FINISHED
SLOPES SHALL BE 4:1 OR FLATTER. THE COST OF TOPSOIL WORK ON THE BORROW AREAS SHALL BE CONSIDERED

INCIDENTAL TO "SITE PREPARATION."

3. IF THE IDENTIFIED BORROW AREAS ARE SHORT OF SOIL MATERIAL, ADDITIONAL BORROW AREAS WILL BE
IDENTIFIED NEAR THE EXISTING BORROW AREAS.

4. BORROW AREAS WILL REQUIRE ONE PASS WITH A FINISH DISK AFTER BORROWING IS COMPLETE.
5. ALL AREAS THAT REQUIRE EARTHWORK WILL BE STAKED IN THE FIELD BY DUCKS UNLIMITED.
6. THE CONTRACTOR SHALL PROVIDE AN ADEQUATE SEED BED TO ALLOW SEEDING WITH STANDARD SEEDING

EQUIPMENT. THIS WILL INCLUDE USE OF A HARROW OR OTHER MEANS IN ORDER TO LEAVE A SMOOTH,
TRACK—FREE FINISH ON ALL DISTURBED AREAS. BACK DRAGGING WITH A DOZER IS NOT AN ACCEPTABLE FINISH.

AS-BUILT

eI parde®

““‘

DUCKS PROJECT NO. _ SD—=579—1 DESIGNED BY: BC
UNLIMITED BOB BRUNS DAM lorawn Br:  BC |
INC. RECONSTRUCTION SURVEYED
GREAT PLAINS REGIONAL OFFICE SPILLWAY DETAILS CHECKED BY: CC
K:\Lond Projects SD\SD—-579—1 Bob Bruns Dam\Final\SD-579—~1 Bob Bruns.dwg DATE: SHEET NO APPROVED BY: APPROVED BY:
10/19/23 4 0F & cc




8.0

_~4_OA‘

TURF REINFORCEMENT MAT
SHALL BE PROPEX LANLOK\
435, OR APPROVED EQUAL

—T 6.0
. o

-
4]

LDRIVE 18" GEOPINS WITH 1}5" WASHER
0 HEAD FULL LENGTH INTO GROUND,
WITHOUT DAMAGING THE TURF
W REINFORCEMENT MAT.

PIN SPACING & [AYOUT DETAIL

SCALE: 1"=4'

PROPEX LANDLOK 435,
OVERLAP TURF REINFORCEMENT OR APPROVED EQUAL
MAT A MINIMUM OF 6". GEOPINS
SHALL BE PLACED AT 12" ON

CENTER.

TURF REINFORCEMENT MAT OVERLAP DETAIL
SCALE: 1"=1"

TURF_REINFORCEMENT MAT & SEEDING NOTES:

TURF REINFORCEMENT MAT (PROPEX LANDLOK 435, OR APPROVED EQUAL) MUST
BE USED TO COVER THE CREST AND SLOPES OF THE SPILLWAY. CORRECT
INSTALLATION IS CRITICAL TO PREVENT EROSION AND ENSURE THE SPILLWAY
INTEGRITY. INSTALLATION STEPS MUST BE FOLLOWED IN ORDER:

1. APPLY 2" TO 4" OF STRIPPINGS TO THE SLOPES AND BOTTOM OF THE
SPILLWAY. 2" TO 4" STRIPPINGS NEED TO BE PLACED ON TOP OF THE MAT
AFTER INSTALLATION. STRIPPINGS MUST BE SPREAD AS EVENLY AS POSSIBLE AND
SHALL BE FREE OF DEBRIS OR CLUMPS OF VEGETATION. THIS WILL BE
CONSIDERED INCIDENTAL TO "TURF REINFORCEMENT MAT" BID ITEM.

2. SEED OVER THE STRIPPINGS WITH A BROADCAST SEEDER (HAND HELD
BROADCASTERS ARE ACCEPTABLE). SEED WILL BE SUPPLIED BY DUCKS UNLIMITED.
THE DUCKS UNLIMITED ENGINEER MUST BE NOTIFIED 2 WEEKS PRIOR TO
SEEDING. BROADCAST RATES WILL BE SUPPLIED BY THE DUCKS UNLIMITED
BIOLOGIST. THIS WILL BE CONSIDERED INCIDENTAL TO "TURF REINFORCEMENT MAT"
BID ITEM.

3. DIG THE KEY IN TRENCH AT THE TOP OF THE SLOPE AND THE OPPOSITE
SPILLWAY SIDE. SEE DETAILS THIS SHEET.

4. ONCE THE MAT IS KEYED IN, IT CAN BE ROLLED DOWN THE FACE OF THE
SLOPE AND MUST BE CUT OFF ONCE IT REACHES OPPOSITE SPILLWAY SIDE KEY
—IN TRENCH. KEY—IN TRENCH IS NEEDED AT THE TOE OF THE UPSTREAM AND
DOWNSTREAM ENDS, 18" GEOPINS WITH 1}’2" WASHER HEAD MUST BE DRIVEN
WITHIN THE BOTTOM OF THE KEY—IN TRENCH. SEE DETAILS THIS SHEET FOR
OVERLAP REQUIREMENTS.

5. AFTER INSTALLATION, ONE WATERING APPLICATION MUST BE DONE BY THE

CONTRACTOR. THIS CAN BE DONE IMMEDIATELY AFTER INSTALLATION. CARE MUST
BE TAKEN NOT TO WATER SO MUCH AS TO CREATE WASHOUTS UNDER THE MAT.
THIS WILL BE CONSIDERED INCIDENTAL TO "TURF REINFORCEMENT MAT" BID ITEM.

THIS MATERIAL, DATA AND INFORMATION IS THE PROPERTY OF DUCKS UNLIMITED, INC. IT
MAY NOT BE USED OR REPRODUCED FOR ANY PURPOSE WITHOUT THE PRIOR WRITTEN
CONSENT OF AN AUTHORIZED AGENT OF DUCKS UNLIMITED, INC. DUCKS UNLIMITED, INC
MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND REGARDING THIS MATERIAL, DATA
AND INFORMATION, INCLUDING, BUT NOT LIMITED TO, THE ACCURACY OF THE MATERIAL, DATA
AND INFORMATION OR ITS SUITABILITY FOR ANY PURPOSE. ALL USE OF THE MATERIAL, DATA
AND INFORMATION IS AT THE USERS SOLE RISK. BY USING ANY OF THIS MATERIAL, DATA
AND INFORMATION, USER AGREES THAT DUCKS UNLIMITED, INC. IS NOT RESPONSIBLE FOR
THEIR USE OF THE MATERIAL, DATA AND INFORMATION OR THE RESULTS THEREOF

INSTALL 23,000 S.F. OF TURF REINFORCEMENT MAT
(TRM), THIS AREA INCLUDES OVERLAPS AND
CUTOFF TRENCH PLACEMENT. IF CONTRACTOR
ORDERS 8’ WIDE BY 140" LONG TRM ROLLS THEN
21 FULL TRM ROLLS ARE NEEDED.

TRM CUTOFF REQUIRED

TRM CUTOFF TRENCH LIMITS

TOP OF SLOPE OF
SPILLWAY EXCAVATION.

TOE OF SLOPE OF
SPILLWAY EXCAVATION.

SEE SHEET 4 FOR SPILLWAY GRADING PLAN
CONTOURS NOT SHOWN FOR CLARITY.

EXCAVATE 1' DEEP BY 0.5' WIDE CUTOFF TRENCH TO
KEY IN TURF REINFORCEMENT MAT. AFTER MAT IS
INSTALLED AND STAKED, MATERIAL MUST BE
BACKFILLED AND COMPACTED OVER KEYED-IN MAT.

DRIVE 18" GEOPINS WITH 1}’2" WASHER HEAD
THROUGH MAT BEFORE BACKFILLING TRENCH,

PLACE AT 12" 0.C. INSIDE TRENCH

EOTTTTII A

TURF_REINFORCEMENT MAT (TRM) PLAN

Y S
-+

40

VIEW
SCALE 1"=20'
EXCAVATE 1' DEEP BY 0.5 WIDE CUTOFF TRENCH TO
KEY IN TURF REINFORCEMENT MAT. AFTER MAT IS
INSTALLED AND STAKED, MATERIAL MUST BE
BACKFILLED AND COMPACTED OVER KEYED—IN MAT.
EXISTING GROUND
VAR'/ES \‘P\:_\‘ES
L
3 A
DRIVE 18" GEOPINS WITH 1)5" WASHER
HEAD THROUGH MAT BEFORE BACKFILLING
BOTTOM OF SPILLWAY o TRENCH, PLACE AT 12" 0.C. INSIDE TRENCH
30.0' ELEVATION VARIES
TURF REINFORCEMENT MAT G
60.0'

SPILLWAY CROSS SECTION A-A
SCALE 1"=20'

AS-BUILT

SD-579-1

DESIGNED BY: BC

DUCKS PROJECT NO.
UNLIMITED
INC.

| GREAT PLAINS REGIONAL OFFICE

BOB BRUNS DAM
RECONSTRUCTION
SPILLWAY PROTECTION DETAILS
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K:\Lond Projects SD\SD—579—1 Bob Bruns Dam\Final\SD-579—1 Bob Bruns.dwg DATE: SHEET NO
10/19/23 5 OF 6 ec

APPROVED BY:

APPROVED

BY:




STOPLOG GUIDE, WELD GUIDE TO RISER,
SEAL SPACE BETWEEN GUIDE & RISER
WITH BITUMINOUS MATERIAL (SEE 4 EL. "B

DETAIL) E— )
L 3X3"X1 /4"
TWELD & 1%

{ RISER
§ rd

SEE DETAIL "A" +—" {

2

i

1'—6" ¢

|»zvo‘ ; RISER SIZE —»!«—z.o'
,,,,,, == { plbaiad
WELD CONDUIT TO RISER \ /
WITH CONTINOUS WELD )
(TYP. ON BOTH CONDUIT)
SEE DETAIL "B" \

i

SEE TABLE

EL: Y67

~—SEE LOCKING ROD SLOT DETAIL

7/8" OPENING FOR STOPLOG GUIDE PROTRUSION REMOVABLE:
2 1/2" |/~ SHALL BE FABRICATED TO ALLOW 1" BAR GRATE
s SPACING AROUND GUIDE
1 3/4 s
Gl
O T p/a 6" HEAVY DUTY HINGES WELDED TO
4» 2" X 2" X 1/8" STRAP TO ‘ RISER COVER & LID.(2 REQ'D)
T BE WELDED 70 LID OF - [
s RISER COVER r

TOP OF STR.— —

1/4" X 2" STRAP _/ 6*

WELD TO I.D. OF PIPE

ALUMINUM LOCKING ROD SLOT DETAIL

3"x6" OPENING

RISER COVER R 2"x 3/16" VERTICAL
STRAP WELD ALL AROUND
CIRCUMFERENCE OF RISER COVER

NOT TO SCALE

ﬂ — : BAR GRATE 1
| \CHANNEL FRAME FOR |
R 3/16" [ NOTES: BAR GRATE
1. WELD A 2"x 3/16" STRAP TO THE BOTTOM EDGE CHANNEL FRAME FOR
| FEREN
CHUER AL BE THETAIIE 56 [ OF THE COVER, AROUND ENTIRE CIRCUMFERENCE BAR GRATE REMOVABLE BAR GRATE NOT
mé gPNST’Nf/EE,, S”;FSE;EBSRT:CSN 16/ 2. COVER SIZE SHALL BE DETERMINED BY THE SHOWN FOR CLARITY. FRONT VIEW
Btk : RISER DIAMETER PLUS 4"
T 7 s SDE VEW  FRONT VEW OF BAR GRATE

3. HINGED DOOR LENGTH SHALL BE DETERMINED BY
THE RISER DIAMETER MINUS 5" EITHER SIDE OF
RISER.

B

6'X6'X18" CAST IN PLACE

STOPLOG CHANNEL

ALUMINUM RISER COVER DETAIL

NOT TO SCALE

\3/8” ALUMINUM

L
.

NOTE: ALL WELDS TO BE CONTINUOUS 1/4"
FILLET WELDS UNLESS OTHERWISE NOTED.

CONCRETE BASE 2 C.Y. .
#4 REBAR, 12"C—-C BOTH WAYS

ALUMINUM CONTROL STRUCTURE DETAIL

NOT TO SCALE

BOLT SLOTS 7/16"
WIDE AND 1" LONG
FOR 3/8" SS BOLTS

WELD ON 0.D.
OF CULVERT

[ .
/’,//\f\

7.\
l\ ) /

MASTIC COMPOUND OR RUBBER
GASKET TO SEAL BETWEEN FLANGES.

FLANGE FOR CONNECTING
CORRUGATED ALUMINUM PIPES

NOT TO SCALE

— BEAVER GUARD

2 \

DETAIL "A"

NOT TO SCALE

TOP OF
rCONC BASE

CMP CONTROL
STRUCTURE

CONTINUOUS
WELD REQUIRED

~ WELD EVERY 5TH CORRUGATION

ALUMINUM BEAVER GUARD DETAILS

NOT TO SCALE
2 REQ'D (1 @ EACH END OF STRUCTURE)

g}?;éoc CONTINUOUS FILLET BETWEEN
X CORRUGATED METAL 1 3/4"—~ |
L CONTROL STRUCTURE &
STOPLOG GUIDE FILL SPACE WITH BITUMINOUS
e FILLER (TO BE INSTALLED BY 2
%CETT'I/%HECAL? FABRICATOR) 1/4" ——f——
ALUMINUM STOPLOG GUIDE DETAIL
NOT TO SCALE
ALUMINUM STOPLOG CHANNEL DETAIL
NOT TO SCALE
g
gf_",.gf RISER TOP OF EMBANKMENT ELEV. "A"
| ¢ os |
WETLAND SIDE RISER COVER (SEE DETAIL)
\ SLOPE — SEE TABLE
SLOPE — SEE TABLE =
/
L/3 L1/3 L1/3 L2/3 L2/3 L2/3
—BEAVER GUARD
FLOW nen
| DIRECTION ELE
o . = T
| Pl | |
[R] i \¥ | L2 = ‘
18" CONCRETE BASE EL. "C" ) | /
/ 1 J 10
/ \ INSTALL PIPE ANCHORS ATTACHED TO
gVS_TAISLS"P‘EPER'?F?CATJ%RE?QSATJGC"E{E%ELO 2 - 36" EARTH AUGERS ON EITHER X s s _/
SIDE OF PIPE, WRAP 1/4" STAINLESS SIDE OF PIPE, WRAP 1/4" STAINLESS 20" LONG x 10" WIDE x 1.5 DEEP RIPRAP
STEEL CABLE OVER TOP OF PIPE AND STEEL CABLE OVER TOP OF PIPE AND MAT OVER FILTER FABRIC APPROX. 12 C.Y.
ATTACH TO EACH EARTH AUGER. ATTACH TO EACH EARTH AUGER.
TYPICAL SECTION OF ALUMINUM WATER CONTROL STRUCTURE LOCATION
NOT TO SCALE
PIPE RISER - - nn - - e Ay NO. OF
STRUCTURE FSL EL. "A EL. "B EL. "C EL. "D EL. "E W L1 L2 ¢ 0s H STOPLOGS SLOPE
SIZE GAUGE SIZE GAUGE *x
WCS 24" 14 48" 10 1437.50 | 1439.00 1439.00 1425.50 1427.00 1427.00 iz 40’ 60" 8’ 13.0' 32* 4:1
H = (EL. "B" - EL. "D") + 1’
* INCLUDES 1 — 2" STOPLOG
*+ DOES NOT INCLUDE STOPLOG INSTALLED IN BOTTOM OF STRUCTURE WITHOUT LIFTING LUGS. CONSTRUCTION NOTES:
1. CONTRACTOR SHALL PROVIDE AND INSTALL RIPRAP WITH FILTER FABRIC. COST SHALL BE INCLUDED IN "DU
CLASS Il RIPRAP”.
5 2. CONTRACTOR SHALL PROVIDE AND INSTALL 36" EARTH AUGERS WITH STAINLESS STEEL CABLE AROUND PIPE.
1-1/2 i COST SHALL BE INCLUDED IN "WATER CONTROL STRUCTURE—INSTALLATION".
. avnedstEgg,
: ‘ 4 3. CONTRACTOR SHALL PROVIDE AND INSTALL CONCRETE BASE COST SHALL BE INCLUDED IN "WATER CONTROL® . "’h,l
L L. STRUCTURE—INSTALLATION". O (S TR R A g ’
; N
1/4 hY (q{

< S(Opg ‘ PIPE i; oA 5@??’ EL. D"
N
PIPE INSTALLATION DETAIL
NOT TO SCALE
//
1/4" S.S CABLE ﬂ\/
4
CABLE CLAMPS
2 REQ. MIN. \
3/4"6 — =
—— — s,
— 4
-

FLATTEN END OF ROD TO APPROX.
3/8"x1 1/2" & DRILL 1/2"¢ HOLE

[n——

NOTE: REQ'D ON ALL L1 & L2 PIPE SECTIONS. INSTALL
ANCHOR AT THIRD POINT FROM END OF PIPE.

PIPE ANCHOR DETAIL

NOT TO SCALE

THIS MATERIAL, DATA AND INFORMATION IS THE PROPERTY OF DUCKS UNLIMITED, INC. IT
MAY NOT BE USED OR REPRODUCED FOR ANY PURPOSE WITHOUT THE PRIOR WRITTEN
CONSENT OF AN AUTHORIZED AGENT OF DUCKS UNLIMITED, INC. DUCKS UNLIMITED, INC
MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND REGARDING THIS MATERIAL, DATA
AND INFORMATION, INCLUDING, BUT NOT LIMITED TO, THE ACCURACY OF THE MATERIAL, DATA
AND INFORMATION OR ITS SUITABILITY FOR ANY PURPOSE. ALL USE OF THE MATERIAL, DATA
AND INFORMATION IS AT THE USERS SOLE RISK. BY USING ANY OF THIS MATERIAL, DATA
AND INFORMATION, USER AGREES THAT DUCKS UNLIMITED, INC. IS NOT RESPONSIBLE FOR
THEIR USE OF THE MATERIAL, DATA AND INFORMATION OR THE RESULTS THEREOF.

‘—I 8" lv
1 1

]
W\ T
5/8"(5 BAR WELDED TO TUBULAR ALUM. AS

SHOWN (2 REQ"D. PER STOPLOG)

NOTE: CONTRACTOR SHALL FURNISH, FABRICATE AND INSTALL.
(STOPLOGS TO BE FABRICATED FROM 3/16" TUBULAR ALUM. LENGTH OF
STOPLOGS SHALL BE 1" LESS THAN DISTANCE BETWEEN CHANNELS).

ALUMINUM STOPLOG DETAIL

NOT TO SCALE

CENTERED 1" FROM END OF ROD. ___ S
=S 15593 %
1=1/2" i 3/4° RO LINEAR FT. OF 4 = e %
CONTROL STR i = a & CASEY D CAMPBELL &
_“f"_ [Ny S L LU, 4 Fodl. —~—1 2" 0 BAR . E e =4 2T
f-——RISER 1.0.+ 3" — l l I I - e ;
- I LA .o“ @o 17 - X3 .c. 5
1 ) o “
LOCKING ROD DETAIL . -, e U O e ~
NOT TO SCALE [ —-— ‘;:9 o 7]:1 D:‘:\\f.g" &
e = - 22 <
DUCKS PROJECT NO. #%79—1 DESIGNEQQ}: BC
UNLIMITED| BOB S DAM oraypdY.  BC
STOPLOG_LIFTING HOOK DETAIL @INC. RECONSTRUGEIN 5 4 113 Yomeven v, 1€
2 REQUIRED GREAT PLAINS REGIONAL OFFICE WATER CONTROL STRUCTURE DETAILS CHECKED BY: CC
K:\Land Projects SD\SD-579-1 Bob Bruns Dam\Final\SD-579—-1 Bob Bruns.dwg DATE: SHEET NO. APPROVED BY: APPROVED BY:
10/19/23 6 OF 6 cc )
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201 MOBILIZATION

201.10 DESCRIPTION

The work shall include the supply of all labor, material and equipment to transport all needed labor,
material and equipment to and from a project site to successfully complete that project as shown on the
plans or described by the Engineer. When work consists of construction in a number of different
locations at a given project site, mobilization shall include the transportation of the required labor,
material and equipment between the various locations at the project site.

201.20 METHOD

The Contractor shall conduct all mobilization operations in a timely orderly, manner. Unless otherwise
approved by the Engineer, mobilization operations shall commence no later than one week after the pre-
construction meeting. Mobilization shall commence no later than one week after project completion and
be finished within two weeks of project completion. During all operations, the Contractor is responsible
for maintaining public and private property in original condition.

201.30 METHOD OF MEASUREMENT

Mobilization shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Mobilization shall be
measured in the following manner:

1) Lump Sum (LS): Mobilization shall be measured on a lump sum basis during completion of the
entire project.
2) Each (EA): Mobilization shall be measured per (each) mobilization required to complete

identified phases of a project that need to be completed at different construction times.

201.40 METHOD OF PAYMENT

The completed work for Mobilization, measured as specified, shall be paid for at the contract unit price.
Payment shall be made according to the following schedule:

1) 25% of contract unit price at project start up.
2) 50% of contract unit price at half project completion.
3) 100% of contract unit price at project completion.

The unit price bid for mobilization shall include supplying all materials, equipment, labor and any
incidental items necessary for performing all mobilization operations described in this specification.
Unless separate mobilizations are required to completed different phases of the work shown on the plans,
a Contractor may be eligible for a separate mobilization payment when the Contractor is required to
discontinue work by the Corporation for reasons other than seasonal termination of work. The payment
shall be commensurate to the amount of equipment and materials that are required to be removed from the
project site and that payment shall not exceed the original unit price specified for mobilization.
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202 SITE PREPARATION

202.10 DESCRIPTION

This specification shall cover the supply of all labor, materials, and equipment required for clearing and
grubbing, and site preparation. The work shall include:

a) Removal from site and disposal of all trees, roots, brush, stone, rubbish and all other surface litter
in designated areas by burying or burning.

b) Coordination of necessary clearing and grubbing operations to allow timely completion of
construction staking of a project.

C) Grubbing to remove grass and debris.

d) Stripping of six (6) inches of topsoil and re-spreading after construction is completed, unless
otherwise specified on the plans.

e) Final clean up of the site prior to demobilization will require the spreading and shaping of all
materials stockpiled or moved to facilitate construction including but not limited to vegetative
material.

202.20 CONSTRUCTION METHODS

Clearing shall consist of the cutting, removing, disposal and cleaning up of all timber, brush and fallen
timber, stumps, shrubs, and rubbish. Trees and shrubs designated for preservation shall be marked and
protected from scoring, barking or other injury during construction operations.

Grubbing shall consist of the removal and disposal of all roots, stumps, imbedded logs or objectionable
debris to a depth of not less than twelve (12) inches below the original ground surface. Where no trees or
brush exist, grubbing shall consist of removal of grass and debris prior to placement of fill material.

Topsoil stripping and stockpiling shall be performed for the footprint of all embankments and at the
surface area of all excavations and at the base of temporary stockpiles and waste area unless otherwise
noted on the plans. Unless otherwise specified, upon completion of the construction, the stockpiled
material shall be spread and finished to a reasonably smooth surface.

Trees, logs, stumps, brush and other debris shall be burned and buried or chipped, or disposed of in areas
designated by the Engineer. All burning is subject to local or state ordinances. Areas such as borrows,
pits, and excavations so designated shall be left in a neat and finished appearance free from debris. All
materials disposed of shall be covered with clean fill and leveled in such a way as to promote drainage.

202.30 METHOD OF MEASUREMENT

Site preparation shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Site preparation shall be
measured in the following manner:

1) Lump Sum (LS): Site preparation shall be measured on a lump sum basis of site preparation
operations. No separate measurement will be made for topsoil removal and replacement, clearing
and grubbing or coordination of clearing and grubbing operations for construction staking.

2) Cubic Yard-Plan (CY-P): Site preparation shall be measured on a plan quantity basis of site

preparation operations. This quantity shall be the neat line site preparation quantity for the
specified depth at the footprint of the embankment or the surface area of potholes and channels as
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calculated from the construction plans. This measurement shall not include clearing and grubbing
or topsoil stripping and stockpiling of borrow areas as these quantities are considered incidental
to embankment construction unless otherwise noted on the plans. No separate measurement for
clearing and grubbing or coordination of clearing and grubbing operations for construction
staking will be made.

Cubic Yard-Staked Quantity (CY-S): Site Preparation shall be measured on a staked quantity
basis of site preparation operations. This quantity shall be the area of work, as determined by
superimposing the construction staking notes on the original ground elevations, multiplied by the
specified depth. This measurement shall not include clearing and grubbing or topsoil stripping
and stockpiling of borrow areas as these quantities are considered incidental to embankment
construction unless otherwise noted on the plans. No separate measurement for clearing and
grubbing or coordination of clearing and grubbing operations for construction staking will be
made.

Linear Feet (LF): Site preparation shall be measured on a linear feet basis. The length shall be
the actual staked centerline distance of site preparation completed according to plans and
specifications.

Acre (AC): Site preparation shall be measured on an acre basis. The dimension shall be the
actual staked outside dimensions of site preparation completed according to plans and
specifications.

Hourly-Recorded (HR-R): Site preparation shall be measured on a per diem basis. The per diem
basis shall be the actual hours as recorded from an approved rpm/hr recording system for each
piece of equipment used to complete the excavation portion of this project. No separate recording
shall be made for mobilization and idling of equipment, unless otherwise specified.

When Site Preparation is not listed on the Standard Bid Form or when a unit price bid has not been
entered for Site Preparation, it shall be considered incidental to the excavation, embankment, structure,
and piping operations and no measurement shall be made.

202.40

METHOD OF PAYMENT

The completed work for site preparation, measured as specified, shall be paid for at the contract unit
price. The unit price bid for site preparation shall include supplying all materials, equipment, labor and
any incidental items necessary for performing all site preparation operations described in this
specification.
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203 EXCAVATION

203.10 DESCRIPTION

This specification shall cover the supply of all labor, materials, and equipment required for the
excavation, hauling and spreading of materials from within the limits of the cut area as shown on the
plans, including but not limited to, excavation of designated areas; peninsula cutoffs; silt removal; pothole
and dugout construction; and key trench construction. The work shall include control of water during
excavation, the shaping of slopes to the lines and grades shown on the drawings and the disposal of
materials within designated areas. Unless otherwise specified, all material to be excavated shall be
considered unclassified regardless of their nature or the manner in which they are removed. In the case
that drilling and blasting is required, due to size of density of rock encountered, extra work will be
considered.

203.20  CONSTRUCTION METHODS

203.21  SITE PREPARATION

Prior to any excavation, sites shall be cleared and grubbed with topsoil removed in accordance with the
specification for SITE PREPARATION. Material cleared and grubbed shall be disposed of per the
Engineer's directions. Topsoil removed shall be stockpiled and later re-spread on those areas at a
thickness of four (4) inches, unless otherwise specified.

203.22 EXCAVATION

Excavation shall mean the removal of all materials encountered within the limits of excavation as shown
on the drawings or as staked by the Engineer. Excavation shall be performed in as nearly a continuous
operation as possible, trimmed and leveled to conform to the required lines, grades and tolerances. Areas
over-excavated shall be replaced with suitable materials compacted to a density at least equal to that of
the in-situ material or to the satisfaction of the Engineer.

Suitable material excavated from the excavation areas shown on the plans shall be used in any
embankments called for on the plans. This shall include areas stripped of topsoil or unsuitable material
that need to be backfilled with suitable material or key trenches. Placement of these embankments or
backfills shall be done in accordance with the specification for EMBANKMENT CONSTRUCTION.

Excavated material unsuitable for embankments shall be deposited in locations shown on the plans or as
directed by the Engineer. Unsuitable excavated materials shall be deposited as uniformly and
continuously as possible in successive layers. No specific compaction will be required but where the
material is placed with equipment other than tractor scrapers, blading and leveling is required to minimize
voids. The fill shall be leveled upon completion to conform to lines and grades and enable the area to be
seeded.

Rock excavation operations shall be controlled by the Contractor to produce the size gradations specified
for other parts of the work, if the rock is designated by the Engineer as suitable for use.

203.23 DISPOSAL OF WASTE MATERIALS

All surplus or unsuitable excavated materials designated as waste by the Engineer shall be disposed of at
the locations shown on the plans or as directed by the Engineer.
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203.24  CONTROL OF SURFACE AND SUBSURFACE WATER

The Contractor is responsible for control of surface water, subsurface water, and drainage during the
construction period. All temporary fills, crossings, and culverts necessary to promote drainage during
construction will be installed and removed at the Contractor's expense prior to acceptance of the work.
Any claims arising from upstream or downstream damages as a result of the construction or failure of
these temporary works will be the Contractor’s responsibility.

It is the responsibility of the Contractor to control the surface and sub-surface water and drainage in any
excavation area, dewatering placement area and borrow area. Should material quality lessen through
inadequate drainage, the Contractor may be directed by the Engineer to construct drainage facilities or
develop an alternate borrow area at the Contractor’s expense.

203.30 METHOD OF MEASUREMENT

Excavation shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. No measurement for
over-excavation shall be made. Excavation shall be measured in the following manner:

1) Lump Sum (LS): Excavation shall be measured on a lump sum basis and no separate measure-
ment shall be made for the volume of material excavated.

2) Cubic Yards-Plan Quantity (CY-P): Excavation shall be measured on a plan quantity basis. This
guantity shall be the neat line excavation quantities calculated from the construction plans.

3) Cubic Yards-Staked Quantity (CY-S): Excavation shall be measured on a staked quantity basis.
The quantity shall be calculated by superimposing construction staking notes on original ground
and using average end area methods of volume calculation.

4) Cubic Yards (CY): Excavation shall be measured on a volume basis. The volume to be paid for
shall be made by superimposing final cross- sections on applicable stripped or original ground
profile sections and using average end area methods of volume calculation. No measurement for
overexcavated materials shall be made.

5) Linear Feet (LF): Excavation shall be measured on a linear feet basis. The length shall be the
actual staked centerline distance of excavation completed according to plans and specifications.
6) Hourly-Recorded (HR-R): Excavation shall be measured on a per diem basis. The per diem basis

shall be the actual hours as recorded from an approved rpm/hr recording system for each piece of
equipment used to complete the excavation operations. No separate recording shall be made for
mobilization and idling of equipment, unless otherwise specified.

When a unit price bid has not been entered for Excavation, it shall be considered incidental to the
embankment, structure, and piping operations and no measurement shall be made.

203.40 METHOD OF PAYMENT

The completed work for excavation, measured as specified, shall be paid for at the contract unit price.
The unit price bid for excavation shall include supplying all materials, equipment, labor and any
incidental items necessary for performing all excavation operations described in this specification. No
payment shall be made for dewatering or the control and drainage of surface/sub-surface water. No
payment for excavation of suitable material will be made when excavating in a designated borrow area to
obtain material that is to be placed, measured and paid in accordance with the specification for
EMBANKMENT CONSTRUCTION.
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204 EMBANKMENT CONSTRUCTION

204.10 DESCRIPTION

The work shall include the supply of all labor, material and equipment required to complete the
construction of key trenches, dams, dikes, berms, levees or roadway embankments as shown on the plans
and as staked in the field. The work shall include:

a) Excavation of suitable materials from borrows or excavations.

b) Placement of materials from designated borrow areas or excavation into embankments such as
dams, dikes, berms, levees or roadways.

C) Leveling and trimming of embankments and borrow areas.

204.20  CONSTRUCTION METHODS

204.21  SITE PREPARATION

Prior to any embankment or key trench construction, sites shall be cleared and grubbed with topsoil
removed in accordance with the specification for SITE PREPARATION. Material cleared and grubbed
shall be disposed of per the Engineer's directions. Topsoil removed shall be stockpiled and later re-spread
on those areas at a thickness of four (4) inches, unless otherwise shown on the plans.

204.22 FILL MATERIAL

Unless otherwise specified, all material shall be placed in loose lifts of not more than eight (8) inches
thickness and shall be compacted by suitable compaction equipment to a minimum of 95% of maximum
density as determined by the Standard Proctor Method ASTM D698. Moisture content shall be in the
range of -1% to +3% of optimum moisture content. Field tests conforming to standard ASTM testing
methods will be scheduled at the discretion of the Engineer to ensure compliance with these
specifications.

If material is placed into embankments during freezing conditions, any frost developed during
embankment construction shall be removed prior to continuing fill operations. Embankments shall not be
constructed during periods when the embankment material freezes while being placed and compacted.

Fill material shall be free from boulders, concrete, snow, stumps or other vegetation.

204.23 KEY TRENCH CONSTRUCTION

The Contractor shall not commence key trench construction until such work as specified in the
specification for SITE PREPARATION has been completed to the satisfaction of the Engineer.

Where specified on the plans, the key trench excavation shall be made to the lines and grades shown on
the drawings but may be altered during construction upon the direction of the Engineer to adjust for
variation in soil conditions. Excavated material, if acceptable in quality to the Engineer, may be
stockpiled for use in site preparation or embankment construction. Unacceptable materials shall be
disposed of by placing into designated areas. The key trench completed to the original ground surface
elevation shall be rough leveled prior to commencing embankment construction.
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204.24 EMBANKMENT CONSTRUCTION

The Contractor shall not commence embankment construction until such work as specified in the
specification for SITE PREPARATION and the key trench, where specified, has been completed to the
satisfaction of the Engineer.

Embankment material excavated from ditches/borrows with tractor-scraper units shall be placed in
successive layers across the entire width of the embankment. Each layer must be spread as deposited
longitudinally along the embankment with each layer not exceeding eight (8) inches in thickness. With
the Engineer's approval, the initial layer may be increased in thickness in wet areas to provide a working
pad capable of supporting the hauling equipment. The embankment at all times must be maintained in a
reasonably level condition and hauling equipment shall be directed over the full width of each layer to
facilitate uniform compaction. Adequate equipment shall be used to obtain the minimum compaction
specified in Section 204.22 of this specification.

Where embankment material is excavated with bucket equipment from ditches or borrow, it shall be
deposited into the embankment within reach of the equipment. To prevent berm failure, stock piling on
berms will not be permitted. Materials shall be placed and spread in layers with each layer after
spreading not to exceed eight (8) inches in thickness.

All embankments will be construction staked to final grade elevations shown on the drawings.
Embankments shall be brought to these elevations using embankment material graded to a tolerance of +/-
0.1 feet. Topsoil or riprap materials are to be placed on top of embankment construction. Topsoil depths
shall be four (4) inches, unless otherwise specified, while riprap depths shall be as specified on the
drawings. All embankment construction must be as continuous as possible and the fill maintained such
that drainage is assured at all times.

Should fill settlement occur during the construction of the embankment and within seven days of
substantial completion, and prior to acceptance of the work, additional material shall be placed and
trimmed to achieve final grade by the Contractor at his own expense. After embankments have been
constructed to grade, they shall be leveled and trimmed to conform to the lines, grades and cross-sections
shown on the plans and/or as staked. Acceptance of finished embankment may be made progressively
during the course of construction upon the request of the Contractor. A completed embankment once
accepted by the Engineer shall not be used by the Contractor for haulage, access or other purposes
without the consent of the Engineer.

Water used in conjunction with embankment construction activities shall be applied and paid as described
in the specification for WATER.

Cold weather embankment construction - Embankment construction may not proceed if material freezes
while being placed and compacted however when weather conditions are such that embankment
construction may proceed, the contractor may be permitted to excavate any frozen foundation soils or
previously installed fill and proceed with the embankment construction for so long as weather will permit,
but only if and to the extent approved by the engineer and with the understanding that additional costs
involved shall be borne by the contractor. The frozen soil shall be wasted and replaced with other
suitable soil as may be necessary to construct the embankments as specified.

204.25  TRIMMING

The crest, side slopes and berms of the embankment shall be leveled and trimmed to conform to the lines
and grades shown on the drawings. The crest shall be constructed to the elevation shown on the plans
prior to acceptance of the work. Acceptance of the finished embankment may be made progressively
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during the course of construction upon the request of the Contractor. Once accepted by the Engineer, the
Contractor shall not use a completed embankment for haulage, access or other purposes.

204.26 HAUL ROADS AND BORROW AREAS

The construction, maintenance and removal of all haul roads from the borrow areas shall be the
responsibility of the Contractor and be considered incidental to the work. Borrow areas shall be
maintained during construction in a graded condition such that drainage is assured and that operations can
resume quickly after precipitation periods. No borrow shall be obtain outside of designated borrow areas
or designated depths or elevations without approval from the engineer, responsible agency and
landowner. Following completion of the work, borrows are to be left in a graded condition acceptable to
the Engineer and all haul roads, access roads and temporary crossings are to be removed.

204.27  CONTROL OF SURFACE AND SUBSURFACE WATER

The Contractor is responsible for control of surface water, subsurface water, and drainage during the
construction period. All temporary fills, crossings, and culverts necessary to promote drainage during
construction will be installed and removed at the Contractor's expense prior to acceptance of the work.
Any claims arising from upstream or downstream damages as a result of the construction or failure of
these temporary works will be the Contractor’s responsibility.

It is the responsibility of the Contractor to control the surface and sub-surface water and drainage in any
excavation area, dewatering placement area and borrow area. Should material quality lessen through
inadequate drainage, the Contractor may be directed by the Engineer to construct drainage facilities at the
Contractor’s expense.

204.30 METHOD OF MEASUREMENT

Embankment construction shall be measured on a unit basis. The unit shall be shown in the Unit Price
Table of the Standard Bid Form for the pay item corresponding to this specification number. No
measurement for embankment constructed beyond the staked limits will be made. Embankment
construction shall be measured in the following manner:

1) Lump Sum (LS): Embankment shall be measured on a lump sum basis of placed embankment.
No separate volume measurement shall be made.

2) Cubic Yard-Plan Quantity (CY-P): Embankment shall be measured on a plan quantity basis. This
guantity shall be the neat line quantity of placed embankment including site preparation
calculated from the construction plans. This measurement shall also include site preparation
guantities. Site preparation quantities to be added to embankment quantities shall be calculated
as described in the specification for SITE PREPARATION. This measurement shall not include
clearing and grubbing or topsoil stripping and stockpiling of borrow areas as these quantities are
considered incidental to embankment construction.

3) Cubic Yard-Staked Quantity (CY-S): Embankment shall be measured on a staked quantity basis
of placed embankment. This quantity shall be measured by superimposing the construction
staking notes on the original ground elevations and using the average end method of volume
calculation. This measurement shall also include site preparation quantities. Site preparation
guantities to be added to embankment quantities shall be calculated as described in the
specification for SITE PREPARATION. When indicated on the plans or unit table, an
appropriate shrinkage factor will be applied to this calculation. This measurement shall not
include clearing and grubbing or topsoil stripping and stockpiling of borrow areas as these
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guantities are considered incidental to embankment construction unless otherwise indicated on
the plans or unit price table.

Cubic Yards (CY): Embankment shall be measured on a volume basis of placed embankment.
The volume to be paid for shall be made by cross sectioning designated borrow areas minus
topsoil quantities and using the average end method of volume calculation. No measurement
shall be made for overbuild areas.

Linear Feet (LF): Embankment shall be paid on a linear feet basis. This quantity shall be
measured by the actual staked centerline distance of all embankment constructed according to
plans and specifications.

Hourly-Recorded (HR-R): Embankment shall be measured on a per diem basis. The per diem
basis shall be the actual hours as recorded from an approved rpm/hr recording system for each
piece of equipment used to complete the embankment operations. No separate recording shall be
made for mobilization and idling of equipment, unless otherwise specified.

No separate measurement shall be made for the fill around pipes, pipeline, and water control structures.
This work shall be considered incidental to those bid items.

204.40

METHOD OF PAYMENT

The completed work for embankment construction, measured as specified, shall be paid for at the contract
unit price. The unit price bid for embankment construction shall include supplying all materials,
equipment, labor, and any incidental items necessary for performing all embankment construction
operations described in this specification. No payment shall be made for dewatering or the control and
drainage of surface/sub-surface water.
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205 WATER

205.10 DESCRIPTION

The work shall include the supply of all labor, material, and equipment required to add water to
embankments as directed by the Engineer. The work shall include:

a) Locating and procuring a suitable water source.
b) Delivery of water to the site, applying and mixing water with embankment material.

205.20 MATERIALS

Water used for construction shall be reasonably clean and shall not affect normal soil characteristics.

205.30 CONSTRUCTION METHODS

Water shall be applied to the embankment areas (or borrow areas) in a way that maintains the specified
moisture content. Sufficient equipment shall be on the project site to secure and maintain the specified
moisture content until the required density is secured. Water shall be applied uniformly over the working
area.

20540 METHOD OF MEASUREMENT

Water shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the Standard
Bid Form for the pay item corresponding to this specification number. Water shall be measured in the
following manner: Note MGAL is defined as 1000 gallons.

1) Lump Sum (LS): Water shall be measured on a lump sum basis for applied water. No separate
measurement shall be made.

2) MGAL - Plan Quantity (MG-P): Water shall be measured on a plan quantity basis. The quantity
shall be the one thousand gallon (KGAL) increments as calculated using soil investigation
information and listed on the plans or shown on the Standard Bid Form. No measurement shall
be made for the volume of water applied.

3) MGAL - (MG): Water shall be measured on a volume basis. The water measured shall be the
actual amount of applied water in one thousand-gallon (KGAL) increments used in the
construction of the project. The amount used shall be measured in the field as agreed to by the
Contractor and the Engineer.

205.50 METHOD OF PAYMENT

The completed work for water, measured as specified, shall be paid for at the contract unit price. The unit
price bid for water shall include supplying all materials, equipment, labor and any incidental items
necessary for performing all water operations described in this specification.

10
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206 CONSTRUCTED TOPOGRAPHY

206.10 DESCRIPTION

This specification shall cover the supply of all labor, materials, and equipment required for the
construction of potholes, dugouts, basins, meandered channels, or other topographic reconstruction as
shown on the plans. The work shall include the excavation, hauling and spreading of materials from
within the limits of the cut area, control of water during excavation, the shaping of slopes to the lines and
grades shown on the drawings and the disposal of materials within designated areas.

206.20  CONSTRUCTION METHODS

206.21  SITE PREPARATION

Prior to any excavation, sites shall be cleared and grubbed with topsoil removed in accordance with the

specification for SITE PREPARATION. Material cleared and grubbed shall be disposed of per the
Engineer's directions. Unless otherwise specified, the debris shall be placed in the spoil areas and secured
by incorporating it into the earth fill. Preparation of the site shall be done in a manner that destroys as
little vegetation as feasible outside the area to be occupied by the topographic feature and the associated
spoil areas. Topsoil removed shall be stockpiled and later re-spread on those areas at a thickness of four
(4) inches, unless otherwise specified.

206.22 EXCAVATION

Excavation shall mean the removal of all materials encountered within the limits of excavation as shown
on the drawings or as staked by the Engineer. Excavation shall be performed in as nearly a continuous
operation as possible to conform to the required lines, grades and tolerances. Areas over-excavated shall
be replaced with suitable materials compacted to a density at least equal to that of the in-situ material or
to the satisfaction of the Engineer. The depth specified is nominal so the actual depth may vary 3 inches
(0.25%) above and below the specified depth. The side slopes of the excavated basins shall be free of
abrupt changes and blend into the existing ground contours.

Connection ditches shall have 3:1 or flatter side slopes. For curved segments, a scour hole effect shall be
obtained by over-excavating the outside of the ditch with the inside of the curve being shallower.

Material excavated from the designated locations shall be used to create multiple upland habitat
conditions based on the height, shape, and location of habitat mounds. Where designated on plans, spoil
shaped into a mound shall be placed 25 to 30 feet from edge of basin. The side slopes of the mound shall
be 6:1 or flatter. Large spoil areas may be shaped into multiple mounds. The completed earth fill in the
mounds and ridges shall be left rough graded such that the area can be reseeded using conventional
seeding equipment. No compaction of the earth fill will be required. Where designated on plans, spoil
shaped into a ridge shall be continuous, with a minimum height of 1 foot. The ridge shall be used on the
down slope side of a basin to impound additional water over the basin area. Unless otherwise specified,
all material to be excavated shall be considered unclassified regardless of their nature or the manner in
which they are removed.

11
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206.23 CONTROL OF SURFACE AND SUBSURFACE WATER

The Contractor is responsible for control of surface water, subsurface water, and drainage during the
construction period. All temporary fills, crossings, and culverts necessary to promote drainage during
construction will be installed and removed at the Contractor's expense prior to acceptance of the work.
Any claims arising from upstream or downstream damages as a result of the construction or failure of
these temporary works will be the Contractor’s responsibility.

It is the responsibility of the Contractor to control the surface and sub-surface water and drainage in any
excavation area, dewatering placement area and borrow area. Should material quality lessen through
inadequate drainage, the Contractor may be directed by the Engineer to construct drainage facilities at the
Contractor’s expense.

206.30 METHOD OF MEASUREMENT

Constructed topography shall be measured on a unit basis. The unit shall be shown in the Unit Price
Table of the Standard Bid Form for the pay item corresponding to this specification number. The
Standard Bid Form shall list the appropriate unit of measurement for each applicable feature, i.e.,
potholes, dugouts, channels, etc. Constructed Topography shall be measured in the following manner:

1) Lump Sum (LS): Topographic features shall be measured on a lump sum basis and no separate
measurement shall be made for the volume of material excavated.
2) Acre-Plan Quantity (AC-P): Surface areas shall be measured on a plan quantity basis. This

guantity shall be the neat line areas as calculated from the construction plans.

3) Cubic Yards-Plan Quantity (CY-P): Topographic features shall be measured on a plan quantity
basis. This quantity shall be the neat line excavation quantities calculated from the plans.

4) Cubic Yards-Staked Quantity (CY-S): Topographic features shall be measured on a staked
guantity basis. The quantity shall be calculated by superimposing construction staking notes on
original ground and using average end area methods of volume calculation.

5) Cubic Yards (CY): Embankment shall be measured on a volume basis of placed embankment.
The volume to be paid for shall be made by cross sectioning designated borrow areas minus
topsoil quantities and using the average end method of volume calculation. No measurement
shall be made for overbuild areas.

6) Linear Feet (LF): Topographic features shall be measured on a linear feet basis. The length shall
be the actual staked centerline distance of excavation completed according to plans and
specifications. No measurement shall be made for over-excavation, or excavation guantities or
operations conducted outside of given stakes.

7) Each (EA): Topographic features shall be measured on an individual feature basis. The estimated
number of features will be shown on the Standard Bid Form. The volume of material excavated
from individual sites will vary. A neat line plan quantity estimate of material to be excavated will
be shown on the plans.

8) Hourly-Recorded (HR-R): Topographic features shall be measured on a per diem basis. The per
diem basis shall be the actual hours as recorded from an approved rpm/hr recording system for
each piece of equipment used to complete the constructed topography operations. No separate
recording shall be made for mobilization and idling of equipment, unless otherwise specified.

Mobilization of equipment between the individual feature sites will not be measured. This work shall be
considered incidental to the construction of the topographic feature.
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20640 METHOD OF PAYMENT

The completed work for constructed topography, measured as specified, shall be paid for at the contract
unit price. The unit price bid for constructed topography shall include supplying all materials, equipment,
labor, and any incidental items necessary for performing all operations described in this specification. No
payment shall be made for dewatering or the control and drainage of surface/sub-surface water. No
payment for excavation of suitable material will be made when excavating in a designated borrow area to
obtain material that is to be placed, measured and paid in accordance with the specification for
EMBANKMENT CONSTRUCTION.
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301 WATER CONTROL STRUCTURES

301.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials, and equipment required to
complete the installation of the water control structures as called for on the drawings and/or specified
herein. These water control structures may include but are not limited to the following:

a) Stoplog control structures

b) Gate control structures
C) Fixed level control structures
d) Any other structures specified on the plans

This work shall consist of coupling the structure to the pipe; excavation; bed preparation; installation of
structure and associated hardware with the use of a concrete base pad or form, reinforcement, and
concrete placement, or framing and supports as shown on the plans. Work shall also include the supply,
placing and compaction of backfill to the lines and grades shown on the drawings or as specified.

301.20 MATERIALS

301.21  SUPPLY OF MATERIALS

Unless otherwise specified, the Contractor shall supply all couplers, nuts, bolts, riser controls, stoplog
channels, sealants, and all accessories necessary to complete the installation as shown on the plans or
recommended by the material manufacturer.

The structure material, diameter and length shall be as specified on the plans. All culverts, inlet and
outlet pipes, and appurtenances shall match the material and coating of the base riser unless otherwise
specified on the plans. All materials supplied by the Contractor shall be subject to inspection by the
Engineer.

The following specifications for each material type shall be adhered to.

1) Aluminum corrugated metal pipe risers. The minimum acceptable series for aluminum CMP
shall be 3000 Series. The material shall meet the requirements of AASHTO M197.

a) Pipe shall be close riveted or of a "lock seam™ construction. Unless otherwise specified
all pipes shall have a 2-2/3" x 1/2" corrugation. The gauge of the pipe shall be as follows
unless otherwise specified on the plans:

Pipe 2-2/3” x %2 Corrugations 3” x 1” Corrugations
Diameter Metal Thickness Metal Thickness
12"-21" 14 NA
24"-36" 12 14
42"-54" 10 12
60"-96" 8 10
b) All welds shall be 3/16” fillets unless otherwise specified on the plans and should

conform to Welded Joint Requirements of the latest edition of the AISC Manual. All
bolted connections shall utilize stainless steel bolts, nuts, and washers, grade 18-8 or 304
or better.
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C) The minimum acceptable series for all structural aluminum, channels, angles, plates,
rounds, etc. shall be 5000 Series, unless otherwise specified.
d) The portion of the riser that will be embedded in the concrete base shall be coated with

asphalt mastic prior to installation.

Steel corrugated metal pipe risers. Where stated as acceptable on the plans, steel corrugated
metal risers shall be made of galvanized or aluminized Type Il steel. Galvanized steel corrugated
metal pipe shall meet the composition requirements of AASHTO M218. The aluminized Type Il
steel shall conform to the requirements of AASHTO M274.

a) Pipe shall be close riveted or of a "lock seam™ construction. Unless otherwise specified
all pipes shall have a 2 2/3" x 1/2" corrugation. The gauge of the pipe shall be as follows
unless otherwise specified on the plans:

Pipe 2-2/3” x %2 Corrugations 3” x 1” Corrugations
Diameter Metal Thickness Metal Thickness
12"-21" 16 NA
24"-36" 14 16
42"-54" 12 14
60"-96" 10 12
b) Risers made of galvanized or aluminized Type Il steel shall be coated unless otherwise

indicated on the plans. This coating shall be a 10 mil polymeric film laminate. The
coatings shall be applied to both the inside and outside of the riser.

C) All welds shall be 3/16” fillets unless otherwise specified on the plans and should
conform to Welded Joint Requirements of the latest edition of the AISC Manual. All cuts
and welds required for riser fabrication shall be brushed or sprayed with a bituminous
coating.

Pre-cast concrete risers. Where stated as acceptable on the plans, pre-cast concrete structures

shall conform to the requirements of ASTM C478. The risers shall be of the length shown on the

plans. All pipe shall be connected to the riser utilizing a flexible watertight connector as shown
on the plans or as approved by the Engineer.

Fiberglass, High Density Polyethylene (HDPE) Pipe, and Polyvinyl Chloride (PVC) Pipe Risers.

Where stated as acceptable on the plans, Fiberglass, HDPE, and PVC risers shall be approved by

the Engineer and shall be of the length shown on the Plans.

a) The minimum acceptable series for all structural aluminum, channels, angles, plates,
rounds, etc. shall be 5000 Series, unless otherwise specified.

b) All bolted connections shall utilize stainless steel bolts, nuts and washers, grade 18-8 or
304 or better.

C) The pipe stubs for the structure shall incorporate a gasketed bell and spigot design or

engineer approved alternate with the ability to accept watertight HDPE or PVVC pipe. The
gasketed joint shall meet the requirements of ASTM F477 with a minimum watertight
performance of 10.8 psi. 36" through 60” diameters shall have a reinforced bell and
spigot.

d) The structure manufacturer shall weld and/or bond all stub joints on both the interior and
exterior of the riser.
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e) Fiberglass risers shall be of three-piece construction. The two-piece exterior shell shall
consist of two molded fiberglass shells with reinforcing ribs and flanges. The fiberglass
shall be a polyester resin. The center stop gate shall be of polyethylene construction.

f) HDPE risers shall have a smooth interior and annular exterior corrugations. The
Engineer shall approve the pipe utilized for the structure. The material shall meet the
requirements of ASTM D3350 with a minimum cell classification 335420C. 12” to 48”
risers shall meet the requirements of AASHTO M294, Type S. 54” and 60” risers shall
meet the requirements of AASHTO MP7.

& PVC structure shall be constructed of %2” thick or greater extruded pvc sheets, connected
by anodized aluminum corners, sealed with waterproof caulking, and secured with
stainless steel connections. The structure shall be similar to the inline water level control
structure as manufactured by Agri-Drain Corp., or approved equal. Structure shall
include a metal lid with attachment accessories.

5) Where called for the plans, annular connecting bands shall be the same material and have the
same coating, corrugations, and gauge as specified for the pipe that is to be connected.

a) The connecting bands shall be either 24” in width or have a minimum of nine (9)
corrugations. The minimum circumferential overlap shall be six (6) inches. If helical
pipe is used, a minimum of four (4) re-rolled annular corrugations shall be formed to
allow the use of the annular overlapping connecting bands.

b) To provide for a watertight joint, a closed cell expanded gasket or engineer approved
equal shall be used in conjunction with connecting band. The gasket shall be at least 24”
in width, 3/8” thick, with an unstretched diameter ten (10) percent less than normal pipe
size and shall comply with ASTM D1056, Grade SCE-43. Mastic shall be placed on
each side of the gasket.

C) The binders for the connecting bands will consist of a minimum of 6 rods and tank lugs,
three (3) per side, in accordance with the plans. The minimum rod diameter shall be
7/16” with %" threads. All rods and lugs shall be galvanized.

6) When called for on the plans, the Contractor shall supply to the site ready mix concrete, or site
mix concrete in accordance with the specification for CAST-IN-PLACE REINFORCED
CONCRETE. Forms, reinforcing steel or wire mesh, for the concrete pad for the control
structure will be the responsibility of the Contractor. Installation of a concrete base for all
prefabricated risers shall be considered incidental to the riser installation and no separate
measurement or payment shall be made for this work.

301.22 HANDLING AND STORAGE OF MATERIALS

All materials shall be handled and stored in careful and workmanlike manner to the satisfaction of the
Engineer. Any dents or depressions as a result of storage and handling during transportation or
installation shall not be allowed. The Contractor shall be responsible for replacement and reinstallation of
the damaged riser at his own expense.

301.30  CONSTRUCTION METHODS

301.31  CONTROL OF SURFACE/SUBSURFACE WATER

The Contractor is responsible for control of surface water, subsurface water, and drainage during the
construction period. All temporary fills, crossings, and culverts necessary to promote drainage during
construction will be installed and removed at the Contractor's expense prior to acceptance of the work.
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Any claims arising from upstream or downstream damages as a result of the construction or failure of
these temporary works will be the Contractor’s responsibility.

It is the responsibility of the Contractor to control the surface and sub-surface water and drainage in any
excavation area, dewatering placement area and borrow area. Should material quality lessen through
inadequate drainage, the Contractor may be directed by the Engineer to construct drainage facilities at the
Contractor’s expense.

301.32 CMP, FIBERGLASS, HDPE, & PVC CONTROL STRUCTURE INSTALLATION

Prior to installation of the control structure, any protective coating that has been removed from the
structure exposing the pipe shall be recoated. Welding, drilling, bolting or otherwise attaching devices,
temporary or permanent, to the structure to assist in structure installation is prohibited.

The Contractor shall compact the in-situ material below the base elevation prior to assembly and erection
of the structure. This bed shall be fully leveled and compacted throughout the full width and length of the
trench and to the exact grade as specified, so that the structure shall be uniformly and evenly supported
across its footprint.

The control structure, as delivered to the site, shall be cast-in-place into the concrete foundation or as
shown on the plans. Cast-in-place concrete, reinforcing, mixing, delivery and placement shall be carried
out in accordance with the specification for CAST-IN-PLACE REINFORCED CONCRETE.

The structure shall be supported with adequate falsework so as to maintain the lines and grades shown on
the plans, and to maintain those lines and grades without movement, until the concrete has reached the
strength as specified herein.

Care shall be taken in the placement of the concrete so as not to splash concrete on the control structure.
All concrete splashed on the structure shall be cleaned off immediately, to the satisfaction of the
Engineer.

Contractor shall install the bottom stoplog as shown on the plans. All other stoplogs, slide gates,
tiedowns, lock, grating, railing, and assembly tools shall be removed from the control structure prior to
installation of the control structure in the concrete base. All of these items shall be re-installed after
completion of structure installation.

Falsework, chairs, or supportive devices used in supporting the control structure in the formwork, and to
be permanently incorporated in the concrete shall be of the same material and shall be considered as
reinforcement. All such falsework, chairs, and supportive devices shall be approved by the Engineer prior
to installation. No supportive devices shall protrude from the finished surface of the concrete, unless
approved by the Engineer.

Culvert assembly and installation shall be carried out in accordance with the specification for CULVERT
AND PIPE INSTALLATION.

301.33 CONCRETE CONTROL STRUCTURE INSTALLATION

The Contractor shall compact the in-situ material below the base elevation prior to assembly and erection
of the structure. This bed shall be fully leveled and compacted throughout the full width and length of the
trench and to the exact grade as specified, so that the structure shall be uniformly and evenly supported
across its footprint.
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The control structure shall be set or cast-in-place to the lines and grades shown on the plans.
Reinforcement, stoplog channels, gate bolts and other items to be cast-in-place shall be installed as called
for on the plans. Falsework, chairs, or supportive devices to be permanently incorporated in the concrete
shall be of the same material and shall be considered as reinforcement. All such falsework, chairs, and
supportive devices shall be approved by the Engineer prior to installation. No supportive devices shall
protrude from the finished surface of the concrete unless approved by the Engineer.

The structure shall be finished in accordance with the specification for CAST-IN-PLACE
REINFORCED CONCRETE and once completed, slide gates, stoplogs, grating or railing as specified
in the plans shall be installed.

Any culvert or inlet/outlet pipe to be used in conjunction with a pre-cast or cast-in-place concrete control
structure shall be installed according to the specification for CULVERT AND PIPE INSTALLATION.
That portion of the culvert, which is to be embedded in the concrete, shall have a 1/2" thick butyl or
mastic gasket between the culvert and concrete. The gasket shall meet the requirements of ASTM D1056
for "RE" closed all grades while the mastic shall meet AASHTO M190 Type "A" specification.

301.34 BACKFILL

If, in the opinion of the Engineer, the site-excavated material is unsuitable for backfill, the Contractor
shall supply, from an assigned borrow area, suitable impervious backfill material. No granular backfill
will be allowed unless approved by the Engineer. The payment for supplying this impervious fill shall be
considered incidental to the water control structure installation.

If no compaction is specified on the plans or in the specifications the Contractor shall compact the
backfill to in-situ conditions or embankment compaction requirements whichever is greater.

Initial backfill shall be deposited in horizontal, uniform layers not exceeding six (6) inches in thickness
before compaction, and each layer shall be thoroughly compacted throughout to ensure thorough tamping
of backfill around the structure and under the haunches of the pipe stubs. This is to be achieved by hand
compaction for a distance of two (2) feet from the structure. Hand compaction of fill material shall be
accomplished by the application of motor driven hand tampers or other approved equipment in such a
manner that every point of the surface of each layer will be compacted. Each layer will be inspected and
approved by the Engineer prior to proceeding with the next layer of fill.

After the above initial backfilling has been completed and approved, the remaining backfill, consisting of
suitable site material, shall be placed in layers not exceeding eight (8) inches before compaction. Each
layer shall be compacted by mechanical means to a density equivalent to that of the surrounding
unexcavated material. Each layer will be inspected and approved by the Engineer prior to proceeding
with the next layer of backfill.

No boulders, rock, ice, snow, organic material, or debris shall be permitted in the trench. This material
will be classified as unsuitable material and treated as such.

Compaction equipment or methods that produce horizontal or vertical earth pressures which may cause
excessive displacements or which may damage the installation shall not be used.

Backfill shall be executed to the lines and grades shown on the plans and as specified herein. No separate
measurement shall be made for backfill. Compensation shall be included as payment for water control
structures.
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301.35 APPURTENANCE INSTALLATION

Any appurtenances to be used in conjunction with a water control structure shall be installed according to
the specification for STRUCTURE AND CULVERT APPURTENANCES.

301.40 QUALITY CONTROL

30141 WORKMANSHIP AND MATERIALS

All workmanship and materials furnished and supplied under this specification are subject to close and
systematic inspection and testing by the Engineer including all operations from the selection and
production of materials through to final acceptance of the specified work. The Contractor shall be wholly
responsible for the control of all operations incidental thereto, notwithstanding any inspection or approval
that may have been previously given. The Engineer reserves the right to reject any materials or works,
which are not in accordance with the requirements of this specification.

301.42  ACCESS

The Engineer shall be afforded full access for the inspection and control testing of materials, both at the
site of work and at any plant or borrow pit used for the supply of the materials, to determine whether the
materials are being supplied in accordance with this specification.

301.50 METHOD OF MEASUREMENT

Water control structure installation shall be measured on a unit basis. The unit shall be shown in the Unit
Price Table of the Standard Bid Form for the pay item corresponding to this specification number. Water
control structure installation shall be measured in the following manner:

1) Lump Sum (LS): Water control structure installation shall be measured on a lump sum basis of
installed structure(s). No separate measurement of control structure(s) shall be made.
2) Each (EA): Water control structure installation shall be measured on an individual basis.

Measurement shall be made for each structure installed.

No separate measurement shall be made for the excavation, installation, and removal of cofferdams,
dewatering, backfill, compaction, assembly and installation of pipe unless otherwise noted on the plans.
This work shall be considered incidental to the water control structure installation measurement described
herein.

301.60 METHOD OF PAYMENT

The completed work for water control structures, measured as specified, shall be paid for at the contract
unit price. The unit price bid for water control structures shall include the supply of all equipment,
materials, labor and any other incidental items necessary to install water control structures as described in
this specification and shown on the plans. No payment shall be made for dewatering or the control and
drainage of surface/sub-surface water.
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302 STRUCTURE AND CULVERT APPURTENANCES

302.10 DESCRIPTION

The work shall include the supply of all labor, materials, equipment and any other incidental item
necessary to complete the installation of appurtenances associated with water control structures and
culverts as called for on the plans and/or specified herein. These appurtenances include but are not
limited to:

a) Covers, lids and trash racks for water control structures
b) Stoplogs for water control structures

C) Water control gates for structures or culverts

d) T-sections for culverts

e) Fish screens for water control structures

f) Locking rods
0) Lifting hooks

This work shall include the installation of the various appurtenances to the associated water control
structure or culvert. Work shall include all hardware necessary to install the appurtenance per
manufacturer's recommendations or as specified on the plans or herein.

302.20 MATERIALS

302.21  SUPPLY OF MATERIALS

Unless otherwise specified, the Contractor shall supply all required appurtenances and those accessories
recommended by the material manufacturer or required to complete installation of the appurtenance. All
appurtenances shall be constructed as shown on the plans.

Corrugated metal pipe appurtenances and anti-seep diaphragms shall be of the same design, material and
gauge as the water control structure or culvert it is attached to unless otherwise shown on the plans.

All bolted connections shall utilize stainless steel bolts, nuts and washers, grade 18-8 or 304 or better.

With the exception of the water control gates, all appurtenances shall be of the same material and color as
the associated water control structure unless otherwise specified on the plans or described herein.
Painting of non-submerged steel components shall consist of one shop coat of zinc base primer with two
coats of alkyd enamel flat paint to both sides of the material. All submerged steel components shall be
painted or galvanized. Prior to painting, all components shall be cleaned free of rust and scaling.
Painting of submerged components shall consist of 2 part epoxy finish Sherwin Williams Zinc Clad 1V,
parts B69 A 8 630-1147 and B69 V 8 630-1154 or equivalent as approved by the engineer.

302.22 HANDLING AND STORAGE OF MATERIALS

All materials shall be handled and stored in a careful and workmanlike manner to the satisfaction of the
Engineer.

Any dents or damage caused by mishandling during transportation or installation shall not be allowed.
The Contractor shall be responsible for replacement and reinstallation of damaged appurtenances at
his/her own expense.
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302.30 INSTALLATION

All appurtenances shall be installed per manufacturer’s recommendations or as specified on the plans or
herein. Water control gates shall be installed to provide a watertight seal with the culvert. The Contractor
shall install the gate with all-necessary framework and hardware to allow efficient operation of the gate.
Planking/grating, railing, and bracing shall be provided as shown on the plans or specified herein.

Anti-seep diaphragms and associated fittings shall be attached to the culvert at the stations shown on the
plans. Diaphragms should be located midway between two adjacent seams or at least four feet from a
field joint. Backfill operations shall be carried out as not to damage diaphragms.

302.40 QUALITY CONTROL

30241  WORKMANSHIP AND MATERIALS

All workmanship and materials furnished and supplied under this specification are subject to close and
systematic inspection and testing by the Engineer including all operations from selection and production
of materials through the final acceptance of the specified work. The Contractor shall be wholly
responsible for the control of all operations incidental thereto, notwithstanding any inspection or approval
that may have been previously given. The Engineer reserves the right to reject any materials or works,
which are not in accordance with the requirements of this specification.

302.42  ACCESS

The Engineer shall be afforded full access for the inspection and control testing of materials, both at the
site of work and at any plant used for the supply of the materials, to determine whether the materials are
being supplied in accordance with this specification.

302.50 METHOD OF MEASUREMENT

Appurtenances shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the

Standard Bid Form for the pay item corresponding to this specification number. Appurtenances shall be

measured in the following manner:

1) Incidental (INC): Supply and installation of the appurtenances shall be considered incidental to
the construction and installation of the associated water control structure and no measurement
shall be made. This shall apply when appurtenances is not listed on the Standard Bid Form.

2) Lump Sum (LS): Appurtenances shall be measured on a lump sum basis of installed
appurtenances. No separate measurement shall be made for individual appurtenances.
3) Each (EA): Appurtenances shall be measured on an individual basis. Measurement shall be made

for each appurtenance installed.

302.60 METHOD OF PAYMENT

The completed work for structure and culvert appurtenances, measured as specified, shall be paid for at
the contract unit price. The unit price bid for structure and culvert appurtenances shall include supplying
all materials, equipment, labor and any incidental items necessary to install appurtenances as described in
this specification or shown on the plans.
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303  CULVERT INSTALLATION

303.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials and equipment required to
complete the installation of all culverts with associated earthwork called for on the drawings and/or
specified herein.

This work shall consist of excavation; cofferdams and dewatering; preparing the bed for the pipe;
assembly of the pipe sections, installation of pipe sections; and backfill and compacting to the lines and
grades shown on the drawings, as specified.

303.20 MATERIALS

303.21  SUPPLY OF MATERIALS

Unless otherwise specified, the Contractor will supply all materials necessary to complete the installation
as shown on the plans or recommended by the material manufacturer.

All culverts and inlet and outlet pipes shall be of the diameter and length as shown on the plans. The pipe
shall match the material and coating of the base riser unless otherwise specified on the plans. All
materials supplied by the Contractor shall be subject to inspection by the Engineer.

The following specifications for each material type shall be adhered to.

1) Steel corrugated metal pipe. Where stated as acceptable on the plans, all steel CMP shall be
made of galvanized or aluminized Type Il steel. Galvanized steel corrugated metal pipe shall
meet the composition requirements of AASHTO M218. The aluminized Type Il steel shall
conform to the requirements of AASHTO M274. Pipe shall be close riveted or of a "lock seam™
construction. Unless otherwise specified all pipes shall have a 2 2/3" x 1/2" corrugation. The
gauge of the pipe shall be as follows unless otherwise specified on the plans:

Pipe 2-2/3” x %" Corrugations 3" x 1” Corrugations
Diameter Metal Thickness Metal Thickness
12"-21" 16 NA
24"-36" 14 16
42"-54" 12 14
60"-96" 10 12
a) Pipe made of galvanized or aluminized Type Il steel shall be coated. This coating shall

be a 10 mil polymeric film laminate or unless otherwise specified on the plans. The
coatings shall be applied to both the inside and outside of the pipe. All spray coatings
shall conform to AASHTO M243.

b) All welds shall be 3/16” fillets unless otherwise specified on the plans and shall conform
to the Welded Joint Requirements of the latest edition of the AISC Manual.

2) Where called for the plans, annular connecting bands shall be the same material and have the
same coating, corrugations, and gauge as specified for the pipe that is to be connected.

a) The connecting bands shall be either 24” in width or have a minimum of nine (9)
corrugations. The minimum circumferential overlap shall be six (6) inches. If helical

22



3)

4)

5)

6)

DU 303

pipe is used, then a minimum of four (4) re-rolled annular corrugations shall be reformed
into annular corrugations to allow the use of 21 inch wide watertight annular overlapping
connecting bands of the same gauge as the pipe. All bands shall have the same coating as
the pipe and shall be installed using a 5X grade bituminous sealer at least ¥4 thick over
the entire pipe area to be banded.

b) A closed cell expanded gasket shall be used in conjunction with connecting band when
called for on the plans. The gasket shall be at least 24” in width, 3/8” thick, with an
unstretched diameter ten (10) percent less than normal pipe size and shall comply with
ASTM D1056, Grade SCE-43. Mastic shall be placed on each side of the gasket.

C) The binders for the connecting bands will consist of a minimum of 6 rods and tank lugs,
three (3) per side, in accordance with the plans. The minimum rod diameter shall be
7/16” with %" threads. All rods and lugs shall be galvanized.

Aluminum corrugated metal pipe. The minimum acceptable series for aluminum CMP shall be
3000 Series. The material shall meet the requirements of AASHTO M197.

a) Pipe shall be close riveted or of a "lock seam™ construction. Unless otherwise specified
all pipes shall have a 2-2/3" x 1/2" corrugation. The gauge of the pipe shall be as follows
unless otherwise specified on the plans:

Pipe 2-2/3” x %" Corrugations 3” x 1” Corrugations
Diameter Metal Thickness Metal Thickness
12"-21" 14 NA
24"-36" 12 14
42"-54" 10 12
60"-96" 8 10
b) All welds shall be 3/16” fillets unless otherwise specified on the plans and shall conform

to the Welded Joint Requirements of the latest edition of the AISC Manual. All bolted
connections shall utilize stainless steel bolts, nuts, and washers, grade 18-8 or 304 or
better.

High Density Polyethylene (HDPE) Pipe. Where stated as acceptable on the plans, watertight

HDPE pipe shall have a smooth interior and annular exterior corrugations. The pipe shall be

approved by the Engineer and shall be of the length shown on the Plans.

a) The material shall meet the requirements of ASTM D3350 with a minimum cell
classification 335420C.

b) The pipe shall incorporate a gasketed bell and spigot design. The gasket shall meet the
requirements of ASTM F477 with a minimum watertight performance of 10.8 psi.

C) 12” to 48” HDPE pipe shall meet the requirements of AASHTO M294, Type S.
d) 54 and 60” HDPE pipe shall meet the requirements of AASHTO MP7.

e) 36" through 60” diameters shall have a reinforced bell and spigot. The gasket
corrugation shall be reinforced with a closed cell structural foam core.
Pre-cast concrete pipe shall conform to the requirements of ASTM C443 for gasketed pressure

pipe unless otherwise indicated on the plans. Pre-cast concrete box culverts shall conform to the
requirements of ASTM C1433.

PVC pipe shall conform to the requirements of ASTM Designation: D 2241 and be joined by bell
and spigot type connections. The belled portion of the pipe for use with rubber gaskets shall
conform to the requirements of ASTM Designation: D 3139. The pipe joint shall be tightly
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sealed against infiltration and exfiltration by means of a locked-in-rubber sealing ring. The
connection shall also permit the thermal expansion or contraction of the pipe.

Fittings shall be either injection molded PVC plastic pipe fittings, conforming to the requirements
of ASTM Designation: D 2466 or D 3139, or machined pipestock fittings conforming to the
requirements of ASTM Designation: D 2241.

7) When called for on the plans, the Contractor shall supply to the site ready mix concrete, or site
mix concrete in accordance with the specification for CAST-IN-PLACE REINFORCED
CONCRETE. Forms, reinforcing steel or wire mesh, for the concrete pad for the control
structure will be the responsibility of the Contractor. The installation of this concrete shall be
considered incidental to the culvert installation and no separate measurement or payment shall be
made for this work.

303.22  HANDLING AND STORAGE OF MATERIALS

All materials shall be handled and stored in careful and workmanlike manner to the satisfaction of the
Engineer. Any dents or depressions as a result of storage and handling during transportation or
installation shall not be allowed. The Contractor shall be responsible for replacement and reinstallation of
the damaged pipe at his own expense.

303.30 CONSTRUCTION METHODS

303.31 CONTROL OF SURFACE/SUBSURFACE WATER

The Contractor is responsible for control of surface water, subsurface water, and drainage during the
construction period. All temporary fills, crossings, and culverts necessary to promote drainage during
construction will be installed and removed at the Contractor's expense prior to acceptance of the work.
Any claims arising from upstream or downstream damages as a result of the construction or failure of
these temporary works will be the Contractor’s responsibility.

It is the responsibility of the Contractor to control the surface and sub-surface water and drainage in any
excavation area, dewatering placement area and borrow area. Should material quality lessen through
inadequate drainage, the Contractor may be directed by the Engineer to construct drainage facilities at the
Contractor’s expense.

303.32 EXCAVATION

The Contractor will be required to excavate the base to the lines of excavation and to a depth of the invert
elevations as shown on the plans. Base excavation shall extend a minimum of three (3) feet or one pipe
diameter, whichever is greater, beyond the ends and sides of the pipe, or pipes, and the excavation shall
be transitioned to meet the existing channel slopes. If necessary, the excavation shall be dewatered in
order to prevent disturbing the natural soil conditions at the base of the excavation and to allow the
placing and compacting of the backfill material in the dry.

Cofferdams will be required for all excavations in active watercourse channels and in areas of ground
water seepage. Cofferdams must be built to withstand all the forces to which they may be subjected and
shall be located such as to give sufficient clearance for the construction of cutoff trenches and/or sump
pits for dewatering unless otherwise provided. Cofferdam placement, maintenance and removal shall be
the responsibility of the Contractor and shall be considered as incidental to the placement of the culvert.

24



DU 303

Dewatering shall be accomplished by constructing cut-off trenches and sump pits around the outside
perimeter of the pipe beds. These shall be excavated to a depth of no less than two (2) feet below the
elevation of the base of the excavation. Trenches and sump pits shall be shored and braced with cribs as
necessary. The Contractor will be required to provide sufficient pumping capacity to lower and maintain
the ground water approximately one (1) foot below the base of excavation.

The excavated base shall be inspected by the Engineer prior to commencement of backfilling. If the
Engineer deems further excavation to be required below the bottom of the excavation line shown on the
plans and specified herein, the Contractor shall excavate such additional materials as directed by the
Engineer. The work involved in doing this additional excavation will be classified as extra work and will
be paid for as such.

The Contractor shall not over excavate below specified lines and grades. |If, in the opinion of the
Engineer, the Contractor over excavates material in an area, he shall replace at his expense the over
excavated material with suitable site material and compact that material to a density equal to the
surrounding in-situ material, or to the satisfaction of the Engineer.

Excavated material not required as backfill shall be classified as "surplus material™ and will be dealt with
as shown on the plans. Unless otherwise specified, disposal of surplus material shall be considered
incidental to the bid item culvert and pipe installation.

No separate payment shall be made for excavation. Compensation shall be included as payment for the
bid item culvert and pipe installation.

303.33 INSTALLATION OF AND ASSEMBLY OF CULVERTS

The Contractor, after preparation of the bed, shall assemble the pipe sections, progressively in accordance
with the manufacturer's instructions or as directed by the Engineer.

Concrete pipe shall be laid with the groove end of each section upgrade and the sections shall be tightly
joined. Lifting holes shall be plugged with a precast plug and sealed with mastic or grout. Concrete
culvert sections shall be tied together with approved fastners and wrapped with a non-woven geotextile
fabric.

All pipe supplied to the site shall be inspected prior to assembly, for chipping or damage in handling and
shall be repaired as directed by the Engineer. Welding, drilling, bolting or otherwise attaching devices
(temporary or permanent) to the structure to assist in structure installation is prohibited.

All materials damaged, distorted by more than five (5) percent of nominal dimensions, lost, broken or
deemed unsuitable due to the Contractor's method of installation, handling or from neglect shall be
replaced by the Contractor at his expense.

303.34 BACKFILL

All materials to be used for bed preparation and backfill will be suitable site material as approved by the
Engineer. In the event that no suitable site material is available from designated borrow areas for the pipe
installation, the Contractor shall supply suitable material from an approved borrow area. The payment for
placing this fill will be classified as extra work and will be paid for as such. Material used for backfill
from designated borrow areas will be installed per the details specified in the specification for
EMBANKMENT CONSTRUCTION. No separate payment will be made for excavation and backfill.

The Contractor shall compact the in-situ material below the invert elevations prior to assembly and
erection of the pipe. This bed shall be fully leveled and compacted throughout the full width and length
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of the trench and to the exact grade as specified, so that the barrel of the pipe shall be uniformly and
evenly supported throughout its entire length.

Initial backfill shall be deposited in horizontal, uniform layers not exceeding six (6) inches in thickness
before compaction, and each layer shall be thoroughly compacted throughout to ensure thorough tamping
of backfill under the haunches and around the pipe. This is to be achieved by hand compaction for a
distance of two (2) feet from the pipe circumference. Hand compaction of fill material shall be
accomplished by the application of motor driven hand tampers or other approved equipment in such a
manner that every point of the surface of each layer will be compacted. Each layer will be inspected and
approved by the Engineer prior to proceeding with the next layer of fill.

After the above initial backfilling has been completed and approved, the remaining backfill, consisting of
suitable site material, shall be placed in layers not exceeding eight (8) inches before compaction. Each
layer shall be compacted by mechanical means to a density equivalent to that of the surrounding
unexcavated material. Each layer will be inspected and approved by the Engineer prior to proceeding
with the next layer of backfill.

No boulders, rock, ice, snow, organic material or debris shall be permitted in the trench. This material
will be classified as unsuitable material and treated as such.

Compaction equipment or methods that produce horizontal or vertical earth pressures which may cause
excessive displacements or which may damage the installation shall not be used.

Backfill shall be executed to the lines and grades shown on the plans and as specified herein. No separate
measurement shall be made for backfill. Compensation shall be included as payment for culvert and pipe
installation.

303.35  ROAD SURFACE AT CULVERT CROSSING

Any road material removed as necessary for the installation of the culvert shall be replaced with material
of the same quality to the width, depth, consistency and compaction of existing road on each side.

303.40 QUALITY CONTROL

303.41  WORKMANSHIP AND MATERIALS

All workmanship and materials furnished and supplied under this specification are subject to close and
systematic inspection and testing by the Engineer including all operations, from the selection and
production of materials, to final acceptance of the specified work. The Contractor shall be wholly
responsible for the control of all operations incidental thereto notwithstanding any inspection or approval
that may have been previously given. The Engineer reserves the right to reject any material or work that
is not in accordance with the requirements of this specification.

303.42  ACCESS

The Engineer shall be afforded full access for the inspection and control testing of materials, both at the
site of work and at any plant or borrow pit used for the supply of the materials, to determine whether the
materials are being supplied in accordance with this specification.
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303.50 METHOD OF MEASUREMENT

Culvert installation shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of
the Standard Bid Form for the pay item corresponding to this specification number. Culvert installation
shall be measured in the following manner:

1) Incidental (INC): Supply and installation of the culverts shall be considered incidental to the
construction and installation of the associated water control structure and no measurement shall
be made. This shall apply when culvert installation is not listed on the Standard Bid Form.

2) Linear Feet (LF): Culvert installation shall be measured on a linear foot basis. The linear feet
measured shall be the actual bottom length of an installed culvert size group. No measurement
shall be made for couplers.

3) Each (EA): Culvert installation shall be measured on an individual basis. Measurement shall be
made for each culvert installed.
4) Lump Sum (LS): Culvert installation shall be measured on a lump sum basis per size group of

culvert placed. No measurement shall be made for linear feet of culvert installed.

No separate measurement shall be made for the excavation, installation and removal of cofferdams,
dewatering, backfill, compaction, assembly and installation of pipe. This work shall be considered
incidental to the culvert installation measurement described herein.

303.60 METHOD OF PAYMENT

The completed work for culvert and pipe installation, measured as specified, shall be paid for at the
contract unit price. The unit price bid for culvert and pipe installation shall include supplying all
materials, equipment, labor and any incidental items necessary for the installation of culverts as described
in this specification. No payment shall be made for dewatering or the control and drainage of
surface/sub-surface water.
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304 CAST-IN-PLACE REINFORCED CONCRETE

304.10 DESCRIPTION

The work shall include the supply of all labor, materials, and equipment necessary to complete the
construction of all cast-in-place concrete as shown on the plans and/or specified herein. The work shall
include, but is not limited to the following:

a) Supply, erection and removal of all formwork
b) Supply and placement of reinforcement
C) Supply, placing and curing of concrete
d) Finishing of all concrete surfaces as specified

Unless otherwise specified herein or on the plans, the materials and work shall adhere to the requirements
of the American Concrete Institute’s “Specification for Structural Concrete”, ACI 301-05.

304.20 MATERIALS

304.21 CEMENT

The cement shall be Portland Cement ANSI/ASTM C150, Type Il A unless otherwise specified by or
acceptable to the Engineer.

304.22  ADMIXTURES

All air-entraining agents shall conform to the specifications in ASTM C260. Use of calcium chloride
shall not be allowed. Use of other admixtures shall only be allowed when approved by the Engineer.
Approval will only be given when it is shown that the specified admixture will not affect the integrity of
the concrete. Approved use of an admixture still requires concrete to meet specified slump, air and
strength requirements.

304.23  WATER

Mixing water for concrete shall be fresh, clean, and potable.

304.24  AGGREGATES

Aggregates shall be free from dirt and organic material and shall meet the following gradation:

Aggregate % Passing by Weight
Type 1” Sieve 3/4” Sieve | 1/2” Sieve | 3/8” Sieve | #4 Sieve
Coarse 100 90-100 20-55 0-15 0-5
3/8” Sieve | #4 Sieve #8 Sieve #16 Sieve | #30 Sieve | #50 Sieve | #100
Sieve
Fine 100 95-100 80-100 50-85 25-60 10-30 2-10

Aggregates will be inspected and approved by the Engineer prior to use.
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304.25 REINFORCING STEEL

Reinforcing steel, except as otherwise specified, shall be deformed bars rolled from new billet stock, and
shall conform to the requirements of ASTM A615, Grade 60. Sizes, details and locations of bars shall be
as shown on the drawings and as may be specified herein.

All reinforcing steel shall be free of all dirt, scale, oil, grease, and other coating that may reduce bonding
to concrete. The required reinforcing shall be of the size and grade specified on the plans.

304.26  STORAGE AND HANDLING OF MATERIALS

Cement shall be stored off the ground in a dry location at all times.

Aggregates shall be stored separately in a manner that will prevent segregating, mixing, and intrusions of
foreign materials.

Reinforcement shall be stored on skids or racks off the ground.

304.30 CONSTRUCTION METHODS

All excavation and backfill associated with concrete structures shall be conducted in accordance with the
specification for EXCAVATION and the specification for WATER CONTROL STRUCTURES.

304.31  WORKMANSHIP

Work shall be supervised by a competent foreman at all times and shall be performed by skilled and
experienced workmen.

304.32  MIX REQUIREMENTS

All concrete shall be either site mix or ready-mix to achieve a 4,000 psi 28 day compressive strength, a 1
to 4 inch slump, and 4 to 6 percent air entrainment.

For the installation of corrugated metal pipe risers as described in the specification for WATER
CONTROL STRUCTURES, the concrete used to pour the base shall have the following design mix:

PER CUBIC YARD DESIGN MIX
6 bags cement (Portland Cement ANSI/ASTM C150, Type 11A, 94 Ib. ea.)
36 gallons water (adjust for moisture in aggregate)

2875 pounds of aggregates (38% fine aggregate)

Unless otherwise noted the Contractor shall submit a concrete mix design to the Engineer for all other
concrete used in construction prior to the pouring of that concrete. Acceptance of this design by the
Engineer does not relieve the Contractor's responsibility to meet above strength, slump or air
requirements.

304.33 MIXING AND PLACING

The Contractor shall notify the Engineer two working days in advance of any concrete pour. This
advance notice will allow the Engineer to schedule the concrete testing and inspection services. No
concrete shall be poured without notification or approval of the Engineer.
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Concrete shall be mixed only in quantities required for immediate use. Mixing procedures shall be
approved by the Engineer prior to commencement. Water may be added on site by the Contractor as
needed as long as slump and air requirements are met. Failure to adhere to these requirements may result
in rejection of that batch. The minimum mixing time for all site batch mixes shall be 10 minutes and 75
revolutions for all mixes delivered by transit mixers. No concrete shall be placed in forms after mixing
longer than 1-1/2 hours.

The concrete temperature shall be maintained between 50°F to 90°F during all phases of mixing and
placement. When weather conditions will affect the concrete temperature it shall be kept within the stated
range by methods approved by the Engineer.

Cold weather concreting procedures shall include but will not necessarily be limited to; preheating of
forms and subgrade prior to pouring, heating of poured concrete for a minimum of 5 days and adequate
protection of poured concrete during curing. Preheating of forms and subgrade as well as poured concrete
shall be done in a manner to maintain temperatures between 50°F and 90°F. All procedures shall be
outlined to the Engineer for approval prior to any concrete pour.

Hot weather concreting procedures shall include but will not necessarily be limited to; temperature
control of concrete materials, wetting of subgrade, forms, and reinforcement prior to concrete placement
and moist curing of poured concrete. All procedures shall be outlined to the Engineer for approval prior
to any concrete pour.

Formwork, falsework, and reinforcing shall be inspected and approved by the Engineer prior to concrete
placement. Earth surfaces shall be firm, moist, contain no frost or ice, and be free of debris. All
formwork shall be oiled or moistened prior to concrete placement.

All reinforcement shall be accurately placed to the dimensions shown on the drawings and shall be
secured in place by bar supports, spacers, chairs, wiring and nails. No welding of reinforcement shall be
allowed. Bars shall be located so as to have the minimum concrete cover as shown on the drawings.
Unless otherwise specified, the minimum cover when cast against earth shall be three inches at all times.

Where not otherwise shown or specified, bars in tension shall be lapped 36 diameters and bars in
compression 24 diameters, but not less than twelve (12) inches in either case.

Bar supports and spacers shall be of steel or plastic and of suitable design and strength to hold the
reinforcement accurately in place before and during the placing of concrete.

Footing reinforcement shall be supported on hychairs set on concrete blocks whose top surface is flush
with the subgrade, or hung from supports above the forms with sufficient steel hangers. Steel in slabs on
the ground shall be supported on hychairs to ensure its proper position in the slab. Hychairs shall be set
on concrete bricks or concrete blocks whose top surface is flush with the subgrade surface.

Shop drawings and reinforcing bar shop lists shall be submitted for approval by the Engineer prior to any
pour.

Concrete shall be placed by hand, buggy, trough or suitable placement method. Concrete shall not be
allowed to freefall more than five feet. Concrete shall be handworked or mechanically vibrated to
achieve a dense, homogenous, structure free of cold joints and honeycombing. If cold joints are
necessary in pouring a structure the Contractor shall install waterstops at all such joints. All exposed
edges shall be chamfered as shown on the plans. All exposed concrete not in forms shall be sealed or
closed by giving these areas a float finish prior to the final broom finish.
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Formwork shall not be removed until the concrete has hardened adequately to prevent surface damage
and support applied loads. Forms shall remain on poured structures a minimum of 3 days unless
otherwise directed by the Engineer. For cold weather concrete pours, forms shall remain on poured
structures for a minimum of 5 days, unless otherwise directed by the Engineer. Under no circumstances
shall backfilling occur prior to the minimum required days listed above.

304.34 FINISHING

All minor surface defects, small honeycomb areas, or broken edges shall be repaired using a drypack
mortar consisting of 1 part cement and 2-1/2 parts of fine sand. Exposed steel forming ties shall be
removed to a depth of one (l) inch below the planned concrete surface and the surface defect repaired with
a dry pack mortar. All repairs shall be done in an efficient and timely manner after formwork is removed.
Any necessary repairs shall be made prior to application of the concrete finish coat.

All exposed concrete surfaces shall have a grout cleaned or sack rubbed finish per ACI 301-05 or have
two (2) coats of a cement-based waterproofing finish, approved by the Engineer, applied. This finish
shall extend to a minimum of six (6) inches below the finished backfill lines.

Concrete shall be cured by means of waterproof paper, polyethylene or placement compound. Curing
treatment shall be applied after concrete surfaces are finished.

304.35  TESTING

Unless otherwise specified, the Engineer or Engineer’s representative will perform concrete testing during
the course of the work to determine if specifications have been met. Testing shall include slump and air
content measurements. Failure to meet specified requirements will mean rejection of that batch. In
addition, four cylinders shall be made for compressive strength tests. Cylinders shall be taken randomly
during a pour. Until notification by the Engineer, all cylinders shall be stored as close to the placed
concrete as possible and covered from, or exposed to, the elements in the same manner as the placed
concrete.

One cylinder shall be tested at 7 days and two at 28 days to determine the compressive strength. If either
of the 28-day specimens fails to achieve 4000 psi, the fourth cylinder will be tested at 56 days and must
achieve 4000 psi. If both cylinders achieve 4000 psi at 28 days, the fourth cylinder may be discarded.
Failure of a cylinder to meet the specified strength for any pour shall require the removal of the concrete.
In the event that the concrete does not meet the required strength, the Contractor may attempt to show that
the placed concrete meets the specifications. This would require that the Contractor, at their own
expense, hire a private, licensed concrete testing firm to perform an in-situ test. The firm and the method
must be approved by the Engineer.

30440 METHOD OF MEASUREMENT

Reinforced concrete shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of
the Standard Bid Form for the pay item corresponding to this specification number. Reinforced concrete
shall be measured in the following manner:

1) Lump Sum (LS): Reinforced concrete shall be measured on a lump sum basis of placed concrete.
No separate measurement of volume shall be made.
2) Cubic Yards-Plan Quantity (CY-P): Reinforced concrete shall be measured on a plan quantity

basis. The quantity shall be the neat line volume of placed concrete calculated from the
construction plans.
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3) Cubic Yards (CY): Reinforced concrete shall be measured on a volume basis. The volume shall
be the actual number of cubic yards of concrete placed. The volume shall be measured in the
field using load tickets from the concrete supplier. No measurement for excess or wasted
concrete shall be made.

No separate measurement will be made for reinforced concrete placed as a base for water control
structures. The concrete shall be considered incidental to those bid items.

304.50 METHOD OF PAYMENT

The completed work for cast-in-place reinforced concrete, measured as specified, shall be paid for at the
contract unit price. The unit price bid for cast-in-place reinforced concrete shall include supplying all
materials, equipment, labor and any incidental items necessary for performing all concrete installation
operations described in this specification.
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305 RIPRAP, REVETMENT & AGGREGATE PLACEMENT

305.10 DESCRIPTION

This work shall consist of supply and placement of rock riprap, filterstone, concrete revetment or other
aggregate as protective covering along the side slopes, bases of channels, slopes around culverts, and on
embankments or such other places as may be indicated on the plans, as specified herein, or as directed by
the Engineer.

305.20 MATERIALS

305.21 BEDDING MATERIAL

Where called for on the plans and unless otherwise specified, material used for bedding shall be well-
graded sand and gravel with the following gradation:

Percent (%) Passing by Weight
3” Sieve 1” Sieve 1/2” Sieve #4 Sieve #100 Sieve
100 75-85 45-65 15-35 0-15

The bedding material shall be from a source approved by the Engineer.

305.22  FILTER FABRIC

Unless otherwise specified, filter fabric shall be utilized, and considered incidental, in the installation of
all riprap and revetment. The filter fabric shall be a nonwoven polyester or polypropylene geotextile.
This geotextile shall have a minimum grab tensile strength of 150 pounds as determined by ASTM
D4632. The geotextile shall have a maximum opening size equivalent to a #70 U.S. standard sieve.

The contractor shall supply all pins and other items necessary to fasten the filter fabric to the ground so it
will not slide or form gaps when placing rock riprap.

All materials shall be handled and stored in a careful and workmen-like manner to the satisfaction of the
engineer.

For concrete revetment, the geotextile shall be bonded to the base of the concrete block mats with an
overlap of two to three feet incorporated on one end and one side adjacent to each other.

305.23  RIPRAP

The contractor shall supply rock, which will consist of fieldstone or rough, unhewn quarry rock. Stone
containing shale, sandstone, or other material that will disintegrate readily shall not be used. Class
designations shall be based on the following gradations:

Riprap Percent of Total Weight Smaller Than Given Size

Class 30” 24" 18” 12” 9” 6” 3”
Class | 100 100 100 100 100 35-80 0-20
Class Il 100 100 100 50-75 10-50 0-10

Class Ill | 100 100 50-75 10-50 0-10

Class IV | 100 85-100 60-80 20-40 0-20
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If the rock riprap class designation is not specified on the construction plans, CLASS | rock riprap shall
be acceptable. The rock shall be approved by the Engineer prior to installation.

305.24 CONCRETE BLOCK REVETMENT

Concrete block revetment systems shall be supplied in a manner that meets the requirements as specified
on the plans. Unless otherwise specified, the concrete shall be in accordance with the specification for
CAST-IN-PLACE REINFORCED CONCRETE. The cables shall be stainless steel aircraft cable of
Type 302 or 304 stainless and of Type 1 x 19 construction. Stainless steel clamps of the type and number
recommended by the revetment manufacturer shall be provided. Anchors shall be provided in accordance
with the manufacturer’s recommendations.

305.25 OTHER AGGREGATE

Any other aggregate as called for on the plans shall be supplied in a manner that meets the gradation as
specified on the plans. The rock shall be approved by the Engineer prior to installation.

305.30 CONSTRUCTION METHODS

305.31  SUBGRADE PREPARATION

The areas on which the rock, revetment or other aggregate is to be placed shall be graded to the lines
shown on the plans. The soil surface shall be smooth and free from any obstructions to provide adequate
contact area between the soil and the bedding material or filter fabric.

305.32 BEDDING MATERIAL

When called for on the plans, a six (6) inch layer of bedding material shall be placed as shown prior to the
placing of any riprap or revetment.

305.33 FILTER FABRIC

The filter fabric shall be placed under all riprap in such a way that there is adequate contact area between
the soil and the fabric. Installation shall start on the downstream end of the slope. Pins shall be installed
to prevent the filter fabric from sliding or forming gaps during installation of the filter material and
placement of the rock riprap.

When filter fabric is to be placed on a slope, an anchor trench shall be constructed on the top of the slope
and a toe trench shall be constructed on the lower end of the installation. The trenches shall be
perpendicular to the slope and must be at least one foot wide and one foot deep. The filter fabric shall be
placed in the anchor trench and the toe trench. The trenches shall be backfilled and compacted to
adequately anchor the filter fabric.

Where a seam is needed to provide a continuous coverage of the filter fabric, the two pieces of filter
material shall be overlapped a minimum of two feet. Pins shall be placed in the overlap area to prevent
slipping during placement of the filter material and rock riprap.

Great care shall be taken to protect the filter fabric from damage either from the wheels or tracks or any
sliding caused by the equipment.
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The fabric shall not be exposed to the sun for more than seven days. If the fabric meets the requirements
of ASTM D4255, less than 30% strength loss at 500 hours, the maximum exposure shall be 30 days.

305.34  RIPRAP

Riprap shall be placed by equipment capable of controlling the drop of the rock riprap. The maximum
drop of the rock shall be three (3) feet. Pushing or rolling rocks over the geotextile will not be allowed.
Placement will be in such a manner that the smaller stones will be uniformly distributed throughout the
mass. Sufficient handwork shall be done to provide a neat and uniform surface, with the depth being
specified herein and as shown on the plans. The surface may not vary from the theoretical surface by
more than 4" at any point for riprap, unless otherwise specified.

305.35 CONCRETE BLOCK REVETMENT

The concrete revetment mats shall be laid from the downstream end of the project to the upstream end to
ensure the geotextile joints are shingled to direct flow over the joint and prevent undermining. The gaps
between each mat shall not be greater than two (2) inches or they shall be filled using a grout mixture as
recommended by the manufacturer. The outside edges of the mat system shall be entrenched and buried
at least one block into the ground. After installation of the mat system, the top surface shall be covered
with topsoil and seeded, if specified on the plans.

305.36  OTHER AGGREGATE

Upon completion and approval of the subgrade preparation by the Engineer, the aggregate shall be placed
and compacted on the prepared subgrade to the dimensions shown on the plans. The location and method
of placement shall be shown on the plans. Equipment used for placement operations shall be approved by
the Engineer.

30540 METHOD OF MEASUREMENT

Riprap, revetment and aggregate placement shall be measured on a unit basis. The unit shall be shown in
the Unit Price Table of the Standard Bid Form for the pay item corresponding to this specification
number. Riprap, revetment and aggregate placement shall be measured in the following manner:

1) Lump Sum (LS): Riprap revetment and aggregate placement shall be measured on a lump sum
basis of placed riprap. No measurement for volume or weight shall be made.
2) Square Yard (SY): Riprap, revetment and aggregate placement shall be measured on a square

yard basis. The quantity shall be the neat line measured quantity of the finished surface
completed and accepted in-place, at the specified thickness. No separate measurement shall be
made for excess riprap or aggregate.

3) Cubic Yard - Plan (CY-P): Riprap and aggregate placement shall be measured on a cubic yard-
plan basis. The quantity shall be the neat line quantity of installed riprap material calculated from
the construction plans. No separate measurement shall be made for excess riprap or aggregate.

4) Ton (TN): Riprap and aggregate placement shall be measured on a ton basis. The measurement
shall be made by the collection of weight tickets from the supplier and shall be based on the short
ton. Measurement shall be based on the actual amount of placed riprap or other aggregate. No
measurement shall be made for excess rock.

No separate measurement shall be made for the filter fabric or bedding material used in the riprap
placement. The supply and installation of these materials shall be considered incidental to the riprap
placement.
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305.50 METHOD OF PAYMENT

The completed work for riprap, revetment and aggregate placement, measured as specified, shall be paid
for at the contract unit price. The unit price bid for riprap, revetment and aggregate placement shall
include supplying all materials, equipment, labor, and any incidental items necessary for performing all
riprap and aggregate installation operations described in this specification.
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306 TOE DRAIN INSTALLATION

306.10 DESCRIPTION

The work shall include the supply of all labor, materials, and equipment necessary to complete the toe
drain installation as shown on the plans and/or specified herein. The work may include, but is not limited
to:

a) Trench excavation
b) Supplying and installing a drainage medium
C) Supplying and installing geotextile fabric, pipe and fittings

306.20

MATERIALS

306.21

DRAINAGE MEDIUM

The drainage medium shall be filter sand meeting the gradation requirements of ASTM C33 - Concrete
Sand Gradation Requirements:

% Passing by Weight
3/8” Sieve | #4 Sieve #16 Sieve | #50 Sieve | #100 Sieve | #200 Sieve
100 95-100 45-80 10-30 2-10 Less than 5

306.22  PIPE & FITTINGS

The collector pipe shall be perforated polyvinyl chloride (PVC) pipe with a geotextile wrap as described
below. The discharge pipe shall be non-perforated PVC pipe. The collector and discharge pipe shall
meet the requirements of AASHTO M278.

306.23  GEOTEXTILE FABRIC

The filter fabric shall be a nonwoven polyester or polypropylene geotextile. This geotextile shall have a
minimum grab tensile strength of 90 pounds as determined by ASTM D1682. The geotextile shall have
an equivalent opening size between a #40 - #100 U.S. standard sieve.

The fabric shall not be exposed to the sun for more than seven days. If the fabric meets the requirements
of ASTM D4255, less than 30% strength loss at 500 hours, the maximum exposure shall be 30 days.

306.30 METHOD OF CONSTRUCTION

306.31  TRENCH EXCAVATION

The trench shall be excavated to the dimensions and elevation shown on the plans by a method approved
by the Engineer. Where excavations shall be carried out through soft or saturated soil conditions, bracing
and shoring of the trench, excavating flatter side slopes, or other method of stabilizing the side slopes may
be necessary. In no instance shall the trench remain open at the end of a working day.
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306.32  DRAINAGE MEDIUM

The filter sand used as a drainage medium shall be placed in the loose lifts not greater than 12" and
compacted to a minimum relative density of 70% as determined by ASTM D4253 and ASTM D4254. A
drainage medium is only required for the collector pipe.

306.33 COVER MATERIAL

Material placed over the drainage medium shall be designated on the plans and compacted as required in
the construction specification for that material.

306.34 COLLECTION AND DISCHARGE PIPE

The collection and discharge pipe shall be installed in the excavated trench on stable material. 1f material
stability is questionable the Engineer will require coarse material placed as a foundation for the pipe.
Backfill material shall be embankment material compacted to 95% of standard proctor.

306.40 METHOD OF MEASUREMENT

Toe drain installation shall be measured on a unit basis. The unit shall be shown in the Unit Price Table
of the Standard Bid Form for the pay item corresponding to this specification number. Toe drain
installation shall be measured in the following manner:

1) Lump Sum (LS): Toe drain installation shall be measured on a lump sum basis of installed toe
drain. No separate measurement shall be made for trench excavation, drainage medium, or
collection and discharge pipe.

2) TRENCH - Linear Feet (LF): Trench excavation shall be measured on a linear foot basis. The
guantity shall be the actual linear feet of trench excavation parallel to the embankment. No
measurement for volume of material excavated or excess trench excavation shall be made.

3) DRAINAGE MEDIUM

a) Lump Sum (LS): Drainage medium shall be measured on a lump sum basis of installed
medium. No separate measurement shall be made for volume of medium used or excess
drainage medium.

b) Cubic Yards - Plan Quantity (CY-P): Drainage medium shall be measured on a plan
guantity basis. The quantity shall be the neat line cubic yard measurement of installed
drainage medium. No measurement shall be made for drainage medium installed above
and beyond the lines and grades shown on the construction plans.

4) PIPE - Linear Feet (LF): Pipe shall be measured on a linear foot basis. The quantity shall be the
actual linear feet of installed pipe parallel and perpendicular to the embankment. No
measurement for excess pipe material shall be made.

306.50 METHOD OF PAYMENT

The completed work for toe drain installation, measured as specified, shall be paid for at the contract unit
price. The unit price bid for toe drain installation shall include supplying all materials, equipment, labor
and any incidental items necessary for performing all toe drain installation operations described in this
specification. No payment shall be made for dewatering or the control and drainage of surface/sub-
surface water. No payment for excavation of suitable material will be made when excavating in a
designated borrow area to obtain material that is to be placed, measured and paid in accordance with the
specification for EMBANKMENT CONSTRUCTION.
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307  SHEET PILING

307.10 DESCRIPTION

The work in this section shall consist of furnishing and installing the specified kinds and types of sheet
piling at the location(s) shown on the plans. This shall include the furnishing of all labor, materials, tools,
equipment, transportation, and any incidental items required to provide and install the sheet piling. This
shall also include delivery of the sheet piling to the project site and removal of excess sheet piling from
the project site.

307.20 MATERIALS

Sheet pile material shall be made of new, standard ASTM A36 grade steel, and be of the sections shown
or specified on the plans. Alternate sheet piling may be used if approved by the Engineer and if it has a
thickness and section modulus equal or greater than that specified on the plans. The sides of each piling
shall be furnished with an interlock that is continuous for the full length of the pile. The interlock shall
have an opening of sufficient width to allow free slippage of the adjoining sheet pile.

Sheet pile dimensions and weight variations shall be within the tolerances as shown on the plans.
Unacceptable sheet pile shall not be driven.

A sufficient amount of sheet piling shall be provided to construct a structure of the dimensions shown on
the plans. If an alternate sheet pile section is approved for use by the Engineer, then structure width
dimensions may vary slightly. This variance (plus or minus) may not equal more than one section width
of the original specified section. In addition, it is the Contractor's responsibility to ensure that the
specified structural steel will fit the alternate sheet piling.

307.30  SHIPPING

Sheet pile material shall be obtained and supplied to the project site in a timely manner. Piling shall be
handled in such a manner as to ensure no injury to the pile.

307.40  DRIVING

307.41 EQUIPMENT

The Contractor shall provide the necessary driving equipment that is capable of driving the specified
sheet pile to the depth and alignment shown based on the soils information provided and knowledge of
equipment capability.

Driving hammers may be drop, single acting, double acting, diesel, vibratory, or as approved by the
Engineer. Drop hammers shall weigh between 1000-3000 Ibs. with drops of 12 to 48 inches. Single
acting, double acting and diesel hammers shall develop at least 7000 ft-lbs. with ram weights of at least
1400 Ibs. Vibratory hammers shall be at least 40 hp and capable of driving at a minimum of 1000 vpm.
Regardless of the type of hammer utilized, the energy developed by the hammer shall be of sufficient
energy to adequately drive the sheet pile without damaging it.

Pile driver leads shall be of a type that will hold the pile and pile hammer in proper alignment during the
driving operations and shall be long enough to preclude the necessity for the use of punches or chasers.
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Leads for drop hammers shall be steel or steel shod. Generally, the recommendations of the pile hammer
manufacturer shall be followed with respect to pile leads.

Piles shall be protected at all times from damage during driving. This shall include but is not limited to
the use of suitable caps, rings, heads, blocks, and mandrels. A driving cap shall be used at all times and
the heads of the steel piles shall be cut square to accept this cap. It will be the Contractor’s responsibility
to provide those items (driving heads, mandrels, etc.) necessary to drive special types of piles per pile
manufacturer's recommendations.

307.42 DRIVING

The contractor will be required to provide the engineer a 24-hr. notification prior to the commencement of
driving sheet pile. The piling shall be driven in such a manner as to ensure perfect interlocking
throughout the entire length of each pile. The piles shall be held in proper alignment during driving by
means of assembling frames or other suitable temporary guide structures. Temporary guide structures
shall be removed when they have served their purpose. Pre-excavation or trenching shall not be allowed.

All piles shall be driven to the depth shown or specified on the plans unless directed by the Engineer in
the field. If a pile hits refusal prior to reaching the required depth and can no longer be driven without
damage to the pile or driving it out of alignment then driving of the pile shall cease. Refusal shall be
determined by inability of driving equipment to drive a pile more than one inch with four blows of the
driving hammer operating at normal capacity. If a pile is starting to deform or move out of alignment
prior to determining if it has hit refusal then driving shall also cease.

If it appears that a pile has encountered a boulder or some other obstruction within the first five feet of
driving then the pile shall be pulled and the area excavated. The obstruction shall be removed if possible
with the excavation backfilled and compacted prior to re-driving of the pile. If the obstruction cannot be
removed then the excavation shall be backfilled and re-compacted with the pile re-driven to the
obstruction unless the Engineer directs otherwise. In all cases of refusal the undriven portion of sheet pile
shall be cut at shown or specified elevations and saved on site for inspection and measurement by the
Engineer prior to removal of this material from the site by the Contractor.

Under no circumstances shall the top of the pile vary from the design centerline alignment by more than
one inch (horizontal or vertical).

307.43  PILE CUTOFF

The Contractor shall cut the piles off at the elevations shown or specified on the plans. The head of each
pile, after cutoff, shall be sound, undamaged material. The length of cutoff shall be sufficient to permit
the removal of all damaged material.

307.44  DEFECTIVE PILES

Any pile damaged, driven out of its proper location, driven below the specified cutoff elevation or
inaccurately cut off shall be corrected by one of the following methods, whichever is approved by the
Engineer in the field.

a) The defective pile shall be pulled and replaced or re-driven.
b) A new pile shall be driven adjacent to the defective pile.
C) The defective pile shall be spliced or built up or a sufficient portion of the footing shall be

extended to properly embed the pile.
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All piles pushed up due to the driving of adjacent piles or by any other cause shall be driven down again
to their specified elevation. Any sheet pile ruptured in the interlock, or otherwise damaged during
driving, shall be pulled and replaced.

307.45 CORRECTIVE SURFACE HEAVE

Any excess material resulting from displacement of earth by pile driving shall be removed. Materials
disturbed by pile driving shall be reconditioned and compacted to a density equal to that of the adjacent
undisturbed material.

307.50 METHOD OF MEASUREMENT

Sheet piling shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Sheet piling shall be
measured in the following manner:

1) Lump Sum (LS): Sheet piling materials and/or installation shall be measured on a lump sum basis
of furnished and installed sheet pile material. No separate measurement shall be made for square
feet of sheet pile material installed.

2) Square Feet - Plan Quantity (SF-P): Sheet piling materials and/or installation shall be measured
on a plan quantity basis. The quantity shall be the neat line square feet of sheet pile material
furnished and installed to design depths as measured from the construction plans.

The measurement for sheet piling installation shall be reduced for that amount of sheet pile material not
driven to design depths. No separate measurement shall be made for installation of sheet pile material
driven past design depths.

307.60 METHOD OF PAYMENT

The completed work for sheet piling materials and installation, measured as specified, shall be paid for at
the contract unit price. The unit price bid for sheet piling materials and installation shall include
supplying all materials, equipment, labor and any incidental items necessary for performing all sheet pile
operations described in this specification or shown the plans.
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308 STEEL PILING

308.10 DESCRIPTION

The work shall consist of furnishing all labor, materials, tools, equipment and any incidental items
necessary to drive steel piling as called for on the plans. Any non-driven piling shall be structural steel
and paid for as such.

308.20 MATERIALS

All steel piles shall be made of ASTM A36 structural steel. Steel piles shall consist of shapes of the
section provided on the plans or approved by the Engineer.

308.30 CONSTRUCTION METHODS

308.31  HANDLING

Piling shall be handled in such a manner as to ensure no injury to the pile.

308.32 EQUIPMENT FOR DRIVING

The pile hammer selected for a particular job shall conform to the minimum ram weight and energy
requirements specified as follows:

Gravity Hammers |  Power Driven Hammers

Min. Weight Min. Ram Weight | Energy

Pile Length (Ibs.) (Ibs.) (ft-1bs.)
Less than 50 ft. 2,400 1,500 7,000
a) If a gravity hammer is used for driving, it is preferable to use a heavy hammer and operate with a
short drop. The maximum height of a drop shall be ten feet.
b) The Contractor shall furnish the Engineer with the manufacturer's specifications and catalog for

all steam or air hammers used, showing all data necessary for computing the bearing value of
piles driven. Gravity or drop hammers shall be weighed in the presence of the Engineer, or a
certificate of weight shall be furnished to the Engineer. Hammers so weighed shall have the
exact weight stamped on them.

When necessary to protect the pile against damage during the driving, the top of the pile shall be equipped
with a driving cap of adequate size and type. A shock block of approved type and size shall also be used
on the upper side of the driving cap, when necessary. Generally, the recommendations of the pile
hammer manufacturer shall be followed with respect to driving caps and shock blocks.

Pile driver leads shall be of a type that will hold the pile and pile hammer in proper alignment during the
driving operations, and shall be long enough to preclude the necessity for the use of punches or chasers.
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Leads for drop hammers shall be steel or steel shod. Generally, the recommendations of the pile hammer
manufacturer shall be followed with respect to pile driver leads.

308.33  DRIVING

The Contractor shall notify the Engineer two working days in advance before beginning any pile driving
operations and shall provide the necessary cooperation for determining the bearing capacity. This
advance notice will allow the Engineer to schedule any testing and inspection services. No piles shall be
driven without notification or approval of the Engineer.

In order to reach minimum depth, and if approved by the Engineer, water jetting and/or pre-boring shall
be done. Pre-boring may be done with a power auger and/or steel mandrel (spud).

All piles shall be installed full length to plan alignments and grades.

308.34  PILE CUTOFF

After being driven the piles shall be cut off at the elevations shown on the plans. The head of each pile,
after cutoff has been made, shall be sound, undamaged material. When a cap is used, the top of each pile
shall be cut off so as to provide uniform bearing for the cap without the use of shims or fills.

308.35 DEFECTIVE PILES

Any pile damaged, driven out of its proper location, driven below the specified cutoff elevation or
inaccurately cut off shall be corrected by one of the following methods, whichever is approved by the
Engineer in the field.

a) The defective pile shall be pulled and replaced or re-driven.
b) A new pile shall be driven adjacent to the defective pile.
C) The defective pile shall be spliced or built up or a sufficient portion of the footing extended to

properly embed the pile.

All piles pushed up by the driving of adjacent piles or by any other cause shall be driven down again to
their specified elevation.

308.40 PILE PERFORMANCE

Substantial refusal shall be considered to be a penetration of 1/8” per blow. The piles shall be driven to
substantial refusal or to the bottom tip elevation shown on the plans, whichever comes first. Where a
bearing is specified on the plans, the pile shall be driven to that bearing or substantial refusal, whichever
comes first.

FORMULAS FOR DETERMINING APPROXIMATE BEARING CAPACITIES

1) Gravity hammers

o_ 3WH W+01
$S+05 W+M
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2) Power-driven hammers (Timber piles)

_ 3.5E ><W +0.1M
S+02 W+M

3) Power-driven hammers (Steel H-Piles)

_ 3.5E ><W +0.2M
S+02 W+M

WHERE:

P= Safe bearing capacity in pounds.

W= Weight of the striking part of hammer in pounds.

H= Height of fall in feet.

E = W x H for single acting steam hammers; it also equals the foot-pounds of energy per blow for each full
stroke of either single acting or double acting hammers as given by the manufacturer's rating for the speed at
which the hammer operates.

S= Average penetration in inches per blow for the last five blows for the gravity hammers and for the last
ten blows for the power driven hammers.

M= Total weight of pile plus weight of the driving cap.

These formulas will apply when:

a) The gravity hammer has free fall.

b) The height of the fall of gravity hammer will produce energy per blow of between 28,000 and 36,000

c) The head of the pile is free from broomed or crushed fiber.

d) The penetration of the pile is at a reasonably uniform rate.

e) There is not noticeable bounce after the blow. When there is noticeable bounce, twice its height shall be
deducted from H to determine the value of the H formula.

308.50 METHOD OF MEASUREMENT

Steel piling shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Steel Piling shall be
measured in the following manner:

1) Lump Sum (LS): Steel piling shall be measured on a lump sum basis of furnished and installed
steel piles. No separate measurement shall be made for linear feet of steel piling furnished and
installed.

2) Linear Feet-Plan Quantity (LF-P): Steel piling shall be paid on a plan quantity basis. The
quantity shall be the neat line linear feet of steel piling furnished and installed as measured from
the construction plans. No separate measurement shall be made for excess steel piles ordered to
assist in driving operations.

No separate measurement shall be made for steel piles furnished and installed below design depths.
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308.60 METHOD OF PAYMENT

The completed work for steel piling, measured as specified, shall be paid for at the contract unit price.
The unit price bid for steel piling shall include supplying all materials, equipment, labor, and any
incidental items necessary for performing all steel piling operations described in this specification or
shown on the plans.
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309 STRUCTURAL STEEL

309.10 DESCRIPTION

The work of this section will cover the fabrications, supply and placement of the structural steel portions
of the project. The work shall consist of supplying all labor, materials and equipment required to furnish
and install catwalk, catwalk frame, stoplog channels, bracing, grating and sheet piling cap, all non driven
H-pile, and all other structural steel frames shown on the plans.

309.20 MATERIALS

Catwalk metal grating shall be of the dimensions and type as shown on the plans. The grating shall be
galvanized and attached to the structural steel frame as per the manufacturer's recommendations. Where
aluminum catwalk grating has been specified, the aluminum shall be isolated from the steel at all points of
contact in a manner acceptable to the Engineer.

All structural channels, angles, and plates specified shall be ASTM A36 steel.

Unless otherwise specified, handrail shall be 2" x 2" x 3/16" structural tubing or 1 1/2” schedule 80 steel
pipe welded and painted.

Fasteners, bolts and anchors shall be ASTM A36 steel.

Arc-welding electrodes shall conform to the requirements of the American Welding Society
Specifications for Iron and Steel Arc Welding Electrodes, latest edition.

309.30  FABRICATION

Fabrication shall be shown on the drawings. Weld all contact edges with a continuous 1/4” fillet weld.
The technique, appearance and quality of all welds made shall conform to the American Welding Society
code for Arc-Welding in Building Construction.

Shop drawings and a materials list shall be submitted for approval by the Engineer.

309.40  PAINTING

The catwalk, handrails, bracing, grating and miscellaneous steel shall be given one shop coat of zinc base
primer and one coat of zinc base primer after erection is completed. Apply two coats of alkyd enamel flat
black paint to all exposed structural steel surfaces. The non-driven H-piles, sheet piling cap and stoplog
channels need not be painted.

309.50 METHOD OF MEASUREMENT

Structural steel shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Structural steel shall be
measured in the following manner:

1) Incidental (INC): Supply and installation of the structural steel shall be considered incidental to
the construction and installation of the associated water control structure and no measurement
shall be made. This shall apply when structural steel is not listed on the Standard Bid Form.
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2) Lump Sum (LS): Structural steel shall be measured on a lump sum basis of constructed structural
steel. No separate measurement for pounds of steel required to construct the structural steel
portion of a project shall be made.

3) Each (EA): Structural steel shall be measured on an individual structure basis. Measurement
shall be made for each structure comprising the project and no separate measurement shall be
made for pounds of steel used in construction.

No separate measurement shall be made for excess material used to construct design structures.

309.60 METHOD OF PAYMENT

The completed work for structural steel, measured as specified, shall be paid for at the contract unit price.
The unit price bid for structural steel shall include supplying all materials, equipment, labor and any
incidental items necessary for performing all structural steel operations described in this specification or
shown on the plans.
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311 REMOVAL OF EXISTING CULVERTS AND STRUCTURES

311.10 DESCRIPTION

The work of this section shall include the excavation, removal, cleaning, and stockpiling of culverts and
structures designated to be removed.

311.20 CONSTRUCTION METHODS

311.21 EXCAVATION

Excavation shall be performed in a workmanlike manner, approved by the Engineer, to prevent damage to
salvageable material.

311.22 DISMANTLING AND REMOVAL

The material shall be dismantled and removed in a careful and workmanlike manner. Equipment or
facilities that may damage portions of the material shall not be used. Any salvageable material damaged
by the Contractor, during the removal operation, by neglect or poor workmanship, shall be replaced or
paid for by the Contractor. All salvageable material shall be cleaned, sorted and stored in an area
designated by the Engineer. The Contractor shall prepare a list of all salvaged material.

311.23 DISPOSAL OF MATERIAL

All salvageable material shall be handled carefully to avoid damage. All material shall be piled neatly at
a location, on site, as directed by the Engineer. All salvageable material as identified on the plans shall
become the property of the owner and shall not be used by the Contractor for any of his construction
operations. Non-salvageable materials shall become the property of the Contractor and removed from the
site unless otherwise directed by the engineer.

311.30 METHOD OF MEASUREMENT

Removal of existing culverts and/or structures shall be measured on a unit basis. The unit shall be shown
in the Unit Price Table of the Standard Bid Form for the pay item corresponding to this specification
number. Removal of existing culverts and/or structures shall be measured in the following manner:

1) Lump Sum (LS): Removal of existing culverts and/or structures shall be measured on a lump sum
basis of removed culverts and/or structures.

2) Each (EA): Removal of existing culverts and/or structures shall be measured on an individual
basis. Measurement shall be made for each existing culvert or structure removed.

3) Linear Feet (LF): Removal of existing culverts and/or structures shall be measured on a linear
foot basis. Measurements shall be made for each linear foot of existing culvert and/or structure
removed.

311.40 METHOD OF PAYMENT

The completed work for removal of existing culverts and/or structures, measured as specified, shall be
paid for at the contract unit price. The unit price bid for removal of existing culverts and/or structures
shall include supplying all materials, equipment, labor and any incidental items necessary for performing
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removal and salvage operations described in this specification or shown on the plans. No separate
payment shall be made for disposal of removed culverts and/or structures.
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312 TILE DRAIN LOCATION AND REMOVAL

312.10 DESCRIPTION

The work of this section shall include the location, identification and removal of all tile drains within the
project site.

312.20  CONSTRUCTION METHODS

312.21 EXPLORATION

Tile exploration and location shall be performed in a manner approved by the Engineer. Unless otherwise
specified on the plans, the minimum depth of exploration shall be five (5) feet. The Contractor shall be
responsible for reporting to the Engineer the size, location, elevation, type and number of tiles found.

312.22 EXCAVATION

Excavation shall be performed in a workmanlike manner, approved by the Engineer. Excavation shall be
performed as shown on the plans.

312.23 REMOVAL AND BLOCKAGE OF EXISTING TILES

All individual subsurface drain lines shall be broken and surface inlets shall be removed. The length
removed shall be sufficient to prevent any drainage influence from the tile. This length will vary based
on the site conditions. The minimum length removed shall range from fifty (50) feet in heavy clay soil to
one hundred (100) feet in sandy or organic soils.

Tile removal from beneath any proposed berm, dike, or levee shall occur in the following manner:

1) When both an inside borrow ditch and an outside borrow ditch are utilized, the entire length of
tile, from the inside toe of the inside borrow ditch to the outside toe of the outside borrow ditch,
shall be removed.

2) When only an inside borrow ditch is utilized, the entire length of tile, from the inside toe of the
inside borrow ditch to twenty (20) feet beyond the outside toe of the berm, shall be removed.

3) When only an outside borrow ditch is utilized, the entire length of tile, from twenty (20) feet
inside the inside toe of the berm to the outside toe of the outside borrow ditch, shall be removed.

4) When borrow ditches are not utilized, the entire length of tile, from twenty (20) feet inside the
inside toe of the berm to twenty (20) feet beyond the outside toe of the berm, shall be removed.

312.24 DISPOSAL OF MATERIAL

All salvageable material shall be handled carefully to avoid damage. All material shall be piled neatly at
a location, on site, as directed by the Engineer. All salvageable material as identified on the plans shall
become the property of the owner and shall not be used by the Contractor for any construction operations.
Non-salvageable materials shall become the property of the Contractor and shall be removed from the site
unless otherwise directed by the engineer.
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312.30  METHOD OF MEASUREMENT

Location and/or removal of existing tile drains or structures shall be measured on a unit basis. The unit
shall be shown in the Unit Price Table of the Standard Bid Form for the pay item corresponding to this
specification number. Location and/or removal of tile drains shall be measured in the following manner:

1) Lump Sum (LS): Removal of existing drain tiles and/or structures shall be measured on a lump
sum basis of removed drain tiles and/or structures.

2) Each (EA): Removal of existing tile drains shall be measured on a per unit basis. The
measurement will be the number of drains found and removed from toe to toe of the proposed
dike.

3) Linear Feet (LF): Removal of existing tile drains shall be measured on a linear foot basis. The

measurement will be the actual linear feet of tile drains removed.

4) Linear Feet — Exploration (LF-EXP): When specified as “Exploration” only, exploration for
existing tile drains shall be measured on a linear foot basis. The measurement will be total linear
distance in feet of exploration conducted.

312.40 METHOD OF PAYMENT

The completed work for tile drain location and removal, measured as specified, shall be paid for at the
contract unit price. Due to the unknown quantity of tile to be removed, the variance in quantity discussed
in Section 101.401 of the Scope of Work in the General Conditions is waived. Adjustment in the unit
price for an increase or decrease in the quantity of tile removed will not be granted. The contractor will
be paid the unit price bid for each tile removed, regardless of the quantity. The unit price bid for the
location and removal of tile drains shall include supplying all materials, equipment, labor and any
incidental items necessary for performing all operations described in this specification or shown on the
plans. No separate payment shall be made for disposal of removed tile drains.
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313 PUMP INSTALLATION

313.10 DESCRIPTION

The work shall include the supply of all labor, materials and equipment necessary to complete the
installation of the pump as specified on the plans. The work shall include supplying all pump features
shown on the plans. These may include but are not limited to the pump, pump motor, strainer basket with
vortex plate, vacuum valve, control panels, circuit breaker, motor starter, on/off switch, low water shut-
off diodes, high water auto start up, CMP pipe, flap gates, canal gates, trashrack, dresser couplers, grate,
support beam, discharge basins, catwalk structure, concrete, pump sump, excavation, embankment, and
pressure shutoff switch. The work shall include a warranty from the vendor as described in this
specification.

313.20 MATERIALS/SHOP DRAWINGS

All materials described in this specification shall be shown and listed on shop drawings. Shop drawings
are required prior to construction. Shop drawings are to be submitted with the bid if an alternative pump
or pump feature is proposed.

The control panel shall be designed for outdoor use and shall have heat tape as part of installation to avoid
condensation on the inside of the control panel. Unless otherwise specified on the plans, a separate,
external, main shutoff shall be provided for all pump installations. Unless otherwise specified on the
plans, a low water shutoff control shall be provided for all pump installations.

313.30  ELECTRICITY

Power, as required for the application, shall be supplied to the pump unless otherwise specified. The
power shall be supplied in accordance with the specification for SUPPLY OF ELECTRICAL POWER.
The Contractor must connect the power supply to the control panel with all connections in accordance
with local, state, and federal requirements.

313.40 INSTALLATION

Installation shall be made according to manufacturer's recommendations. The pump supplier and
Contractor shall both have a representative present during initial pump start-up operations, and such
personnel shall remain available until the pump is operating in a manner acceptable to the Owner and
Engineer.

313.50 WARRANTY

The pump manufacturer shall supply a warranty to the Owner or Property Manager that shall provide that:

For a period of one (1) year from the date of installation, to absorb repair or replacement costs, including
materials and labor, of any pump feature, described in this specification, that fail to function as intended
under normal operation conditions subject to maintenance at intervals recommended by the manufacturer.
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313.60 METHOD OF MEASUREMENT

Pump installation shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of
the Standard Bid Form for the pay item corresponding to this specification number. Pump installation
shall be measured in the following manner:

1) Lump Sum (LS): Pump installation shall be measured on a lump sum basis. No Separate
payment shall be made for the supply and installation of various components required for pump
installation.

313.70 METHOD OF PAYMENT

The completed work for pump installation, measured as specified, shall be paid for at the contract unit
price. The unit price bid for pump installation shall include supplying all materials, equipment, labor and
any incidental items necessary to perform all installation operations as described in this specification and
shown on the plans.
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314 WATERWELL DRILLING

314.10 DESCRIPTION

The work shall include the supply of all labor, materials, and equipment necessary to complete the
installation of water wells and associated equipment as shown on the plans and/or specified herein.
Unless otherwise specified, the Contractor shall furnish all labor, equipment, and supplies required to
complete the test pumping after the well installation.

314.20 PERMITS, LAWS, AND ORDINANCES

The Contractor shall, at his own expense, obtain all certificates and licenses required of him by law for
the execution of this contract. The Contractor shall comply with all local, state, and federal laws and
regulations relating to the performance of the work in this contract.

314.30 MATERIALS

31431 TEMPORARY OUTER WELL CASING FOR GROUTING

The temporary casing is not required to be new or non-used, and shall be removed as grouting of the well
progresses. The temporary casing remains the property of the Contractor.

31432  WELL CAP

The well cap will be of the same material as the well casing and be suitable for reducing the well casing
diameter to the diameter of the supply line.

314.33  SCREENING OR PERFORATING

Because of the uncertainty as to the type of water-bearing strata which may be encountered and utilized,
the following alternatives may be considered at the option of the Engineer: open bottom casing;
perforated casing; or screened to fit the size casing being used.

a) Open Bottom Casing. An aggregate pack shall be placed in the bottom of the well. The
aggregate shall extend a minimum of five (5) feet below the bottom of the casing and a minimum
of three (3) feet up into the casing from the bottom, for a total of at least eight (8) feet. The
aggregate shall be uniformly graded and composed of hard, durable particles, free of dirt and
organics. It shall pass a No. 4 screen and be retained on a No. 16 screen.

b) Perforated Casing. The Contractor shall be prepared and equipped to perforate the casing and/or
install a section of perforated casing at any depth determined by the Engineer who will establish
the size and extent of the perforations, and direct the Contractor to proceed. The Contractor shall
remove any protrusions from the inside of the casing that may have been caused by perforating.

C) Screened Casing. The Contractor shall provide a one-quart sample of the water-bearing strata to
the Engineer along with his preliminary recommendation as to screen materials, type, length, and
opening size to be used. If a determination is made to use a screen, the Engineer will establish
the screen materials, type, length, and opening size to be used and will direct the Contractor to
proceed. The screen used shall be stainless steel, unless otherwise approved by the Engineer. If
the Engineer elects to use gravel packing in conjunction with the screen, the gradation of the
gravel and thickness of the gravel or sand layer shall be as specified. The gravel shall be placed
to avoid segregation of finer and coarse particles.
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314.40 INSTALLATIONAND EXECUTION

314.41 DRILLING AND CASING

1) A well hole of suitable size to permit the installation of a protective casing shall be drilled and
cased by the Contractor for the entire depth of the well or as approved by the Engineer. The
depth of cased well eligible for payment shall be approved in writing by the Engineer.

2) The well shall be drilled and the casing installed with sufficient accuracy in the vertical alignment
to permit the installation and operation of the submersible pump or hand pump at a later date, if
necessary. The casing shall be thoroughly swabbed, using alkalis, if necessary, to remove oil,
grease, or joint dope. Cleaning shall be considered incidental work.

3) The annular opening between the protective casing and the temporary casing shall be filled with
cement grout. The grouting shall be done continuously and in such a manner that will force the
grout from the bottom of the opening toward the surface. The well shall be grouted a minimum
of twenty (20) feet. If a pitless adapter is shown on plans, the grouting shall extend twenty (20)
feet below this unit. No grouting is necessary above the pitless adapter.

4) The temporary casing shall be withdrawn as grout is placed, so grout will fill the void between
the protective casing and natural ground. No drilling operations or other work in the well(s) will
be permitted until the grout has firmly set.

5) Cement grout shall be a mixture of one bag of Portland cement (94 Ibs,) and five to six gallons of
water. Up to five (5) percent commercial bentonite clay, by weight, may be added.
6) Alternate methods of grouting must meet all local laws and regulations and are subject to

approval in advance by the Engineer.

314.42 POLLUTION PROTECTION

In order to avoid pollution by surface water and to assure ample drainage away from the well, the top of
the casing shall be extended two feet above the surface of the ground. At the completion of the well, a
well cap shall be installed on the top of the casing to prevent contaminating substances from entering the
well. The Contractor shall take such reasonable measures as necessary to prevent contamination of the
well when work is not in progress at the site.

31443  WELL LOG AND SOIL SAMPLES

The Contractor shall keep a complete well log for the well, and shall keep samples of each water-bearing
stratum. The well log shall contain entries for each stratum of water-bearing formation. The samples
shall be kept in transparent plastic containers of approximately one pint capacity each and identified by
labels showing the depth at which each was encountered. The Contractor shall furnish these plastic
containers. The samples shall be given to the Engineer. One copy of the well driller's report including
the well log shall be submitted to the Engineer within 15 days after completion of the well. All pertinent
test pumping data shall be recorded on the well log.

314.44  DEVELOPMENT AND TESTING

It is possible that more than one water-bearing stratum will need to be tapped to secure the desired
amount of water. The Contractor shall make such necessary tests at each water-bearing stratum
encountered. The Contractor shall furnish all necessary pumps, compressors, plungers, bailing, or other
needed equipment. The Contractor shall develop the well by such approval methods as shall be necessary
to give the water-bearing formation the maximum practical quantity of such strata or sands as may, during
the life of the well, be withdrawn when the well is pumped under maximum conditions or drawdown.

55



DU 314

314.45  TEST PUMPING FOR YIELD AND DRAWDOWN

After the well has been completely constructed, cleaned out, and the depth of the well accurately
measured, the Contractor shall notify the Engineer and make the necessary arrangements for conducting a
final pumping test.

The Contractor shall furnish and install necessary pumping equipment capable of pumping to the required
point of discharge. He shall also furnish, install, and maintain equipment of approved size and type for
measuring the flow of water. Such equipment may be a weir box, orifice, water meter, or other approved
mechanism. To measure the elevation of the water level in the well, a steel or electric tape shall be
furnished, or an airline complete with gage, hand pump and check valve shall be provided. Unless
otherwise permitted, the air line shall be securely fastened to the pumping unit and shall terminate
approximately at the maximum desired pumping level stated herein, but shall in no case be nearer than
two feet to the end of the suction pipe.

The pumping test shall be conducted at the maximum rate of flow, which will not damage the water-
bearing aquifers, until the water level stabilizes. The Contractor shall record the static water level and the
static pumping level for each flow measurement. During the pumping test, the drawdown in feet below
static level and pumping rate shall be measured at least every five minutes until the drawdown stabilizes,
and every ten minutes thereafter.

The well shall be pumped near the maximum rate, approximately 50 percent drawdown, until drawdown
and yield are constant at that rate. Drawdown may be considered constant when three measurements,
taken one hour apart, are the same. The drawdown and yield shall be recorded. The Engineer may
request the drawdown at several pump discharge rates. After completion of the pumping test, water level
recovery shall be recorded every five minutes until static water depth is reached.

The pumping unit shall be operated at such rates of discharge and for such periods of time as directed,
excepting that the final test shall be run for a minimum period of one hour. Accidental interruptions may,
if so agreed upon between the Contractor and the Engineer, be compensated for by correspondingly
extending the time of the completion of the test run. After the completion of the final test, the Contractor
shall remove, by bailing, sand pumping, or other methods, any sand, stones, or foreign material that may
have become deposited in the well.

314.50 METHOD OF MEASUREMENT

Water well drilling shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of
the Standard Bid Form for the pay item corresponding to this specification number. Water well drilling
shall be measured in the following manner:

1) Lump Sum (LS): Water well drilling shall be measured on a lump sum basis of an installed well.
No separate measurement shall be made for linear foot of well or excess materials.
2) Linear Feet (LF): Water well drilling shall be measured on a linear foot basis of actual installed

well. No measurement for excess well drilling or materials shall be made.

314.60 METHOD OF PAYMENT

The completed work for water well drilling, measured as specified, shall be paid for at the contract unit
price. The unit price bid for water well drilling shall include supplying all materials, equipment, labor
and any incidental items necessary to perform all well drilling operations as described in this specification
and shown on the plans.
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315 SUPPLY OF ELECTRICAL POWER

315.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials, equipment and incidental items
required to provide, install or relocate electric service lines as shown on the plans.

315.20 MATERIAL

The materials shall be of the industry standard required to meet the voltage and power requirements of the
electrical facilities. They shall conform to all electric codes applicable at the project site. The Contractor
shall notify the Engineer of what materials will be installed.

315.30 CONSTRUCTION

The electric cooperative or power company responsible for supplying power must approve the installation
plan prior to construction. Installation of the electric service line shall conform to all electric codes
applicable at the project site. For relocated lines, the existing line shall be cut and abandoned at a point
determined by the Engineer in the field. The line shall be relocated as shown on the plans or staked by
the Engineer. Installation of the new line shall conform to all electric codes applicable at the project site.

315.40 METHOD OF MEASUREMENT

The supply of electrical power shall be measured on a unit basis. The unit shall be shown in the Unit
Price Table of the Standard Bid Form for the pay item corresponding to this specification number.
Supplying electrical power shall be measured in the following manner:

1) Lump Sum (LS): Supplying electrical power shall be measured on a lump sum basis of
installed/relocated power line. No separate measurement shall be made for linear footage of
power line or excess materials.

2) Lineal Feet (L.F.): Supplying electrical power shall be measured on a lineal foot basis. The
measurement will be the actual linear feet of electric power line installed.

315.50 METHOD OF PAYMENT

The completed work for supplying electrical power, measured as specified, shall be paid for at the
contract unit price. The unit price bid for supplying electrical power shall include supplying all materials,
equipment, labor and any incidental items necessary to perform the power line installation operations as
described in this specification and shown on the plans.
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316 DIKE AND ACCESS ROAD SURFACING

316.10 DESCRIPTION

The work shall include the supply of all labor, materials, and equipment necessary to complete the dike
and/or access road surfacing as shown on the plans and/or specified herein. The work shall consist of
preparing the subgrade, and furnishing and installing the surfacing on the dike or access road as shown on
the plans and in accordance with this specification.

316.20 SUBGRADE PREPARATION

Before any site grading, road grading or placing fill material for dikes, roads, parking areas or other areas
designated by the Engineer, the foundation areas shall be cleared and grubbed, and topsoil removed in
accordance with the specification for SITE PREPARATION.

The subgrade shall be constructed to an elevation and cross section that, when compacted, will be in
conformity with the lines, grades and cross sections shown on the plans or established by the Engineer.
All soft areas and other portions of the subgrade that will not compact readily shall be removed as
directed. Rocks that interfere with the trimming of the subgrade and all roots and other foreign matter
brought to the surface shall be removed and disposed of satisfactorily. All holes or depressions made by
the removal of materials as described above shall be filled with approved material. All fill material shall
be placed in accordance with the specification for EMBANKMENT CONSTRUCTION.

The subgrade shall be scarified to a depth not less than six (6) inches, and re-compacted. At the time the
base material or surface course is placed, the subgrade shall have “required stability”. The required
stability shall be such that no rutting or displacement of the dike, road bed, or parking area will occur
under the operation of the equipment used for compaction.

The Contractor shall protect and repair any damage to the subgrade from his own and public traffic. The
subgrade shall at all times be completed for a sufficient distance ahead of hauling and placing base or
surface material to allow an adequate opportunity for inspection. No materials shall be placed on the
subgrade until it has been checked, inspected, and approved by the Engineer.

316.30 MATERIAL

Surfacing material shall be coarse aggregate consisting of hard, durable particles or fragments of stone,
gravel, or slag. Organic materials or those that break up when alternately frozen and thawed or wetted
and dried shall not be used. Surfacing material shall conform to the following grading and physical
requirements:

1) Grading requirements
Aggregate Type Percent Passing by Weight
1” Sieve | 3/4” Sieve | 3/8” Sieve | #4 Sieve | #10 Sieve | #40 Sieve | #200 Sieve
Coarse 100 90-100 60-85 25-60 20-65 10-35 3-10
2) L.A. Abrasion Loss 50% max
3) Percent Shale or Soft Rock 12% max

58



DU 316

316.40 TESTING

A sieve analysis by wash screening shall be conducted on a representative sample of material to be
obtained at the discretion of the Engineer. A certified testing laboratory shall perform the sieve analysis
and the test results shall be furnished to the Engineer for his approval. A sieve analysis is required for
each stockpile of material prior to placement. A sieve analysis is required each time the source of the
material changes. The Contractor shall pay for all laboratory costs.

316.50  PLACEMENT

Upon completion and approval of the subgrade preparation by the Engineer, the gravel shall be placed
and compacted on the prepared subgrade to the dimensions shown on the plans. Equipment used for
placement operations shall meet the requirements of the state or local highway department standard
specifications or be approved by the Engineer. Material sources requiring the material to be blended to
achieve the specified gradation may be blended at the material stockpile site or on areas designated by the
field engineer. All blending of materials shall be done in a uniform manner to provide the specified
gradation.

316.60 METHOD OF MEASUREMENT

Dike and access road surfacing shall be measured on a unit basis. The unit shall be shown in the Unit
Price Table of the Standard Bid Form for the pay item corresponding to this specification number. Dike
and access road surfacing shall be measured in the following manner:

1) Lump Sum (LS): Surfacing shall be measured on a lump sum basis of installed surfacing. No
separate measurement of surfacing material or excess surfacing material shall be made.

2) Cubic Yards - Plan Quantity (CY-P): Surfacing shall be measured on a plan quantity basis. The
guantity shall be the neat line quantity of installed surfacing material calculated from the
construction plans. No separate measurement of surfacing material or excess surfacing material
shall be made.

3) Ton (TN): Surfacing shall be measured on a ton basis. The measurement shall be made by the
collection of weight tickets from the supplier and shall be based on the short ton. Measurement
shall be based on the actual amount of placed surfacing. No measurement shall be made for
excess rock.

4) Ton - Plan Quantity (TN-P): Surfacing shall be measured on a plan quantity basis based on a
short ton weight. The quantity shall be calculated using the neat line dimensions of installed
surfacing as shown on the construction plans. No separate measurement of surfacing material or
excess surfacing material will be made.

5) Linear Feet (LF): Surfacing shall be measured on a linear feet basis. The quantity shall be
measured taking the actual centerline distance of placed surfacing material.

316.70 METHOD OF PAYMENT

The completed work for dike and access road surfacing, measured as specified, shall be paid for at the
contract unit price. The unit price bid for dike and access road surfacing shall include supplying all
materials, equipment, labor and any incidental items necessary to perform all road surfacing operations as
described in this specification and shown on the plans.
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317 FENCING

317.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials and equipment necessary for the
installation of fencing as called for on the plans and/or specified herein. The fencing may include but is
not limited to:

a) Woven wire fence

b) Chain link fence

C) Barbed wire fence

d) Electric predator fence

e) All posts, gates and necessary hardware associated with the above

317.20 MATERIALS
317.21 SUPPLY OF MATERIALS

Unless otherwise specified, the Contractor will supply all materials to complete the installation as shown
on the plans.

1) Barbed Wire. Galvanized barbed wire fencing material shall meet the requirements of ASTM A
121 (minimum 12 % gauge). Aluminum coated barbed wire shall meet the requirements of
ASTM A 585, Type | (Aluminum Coated) or Type Il (Aluminum Alloy) barbs at the option of the
manufacturer.

2) Fence Posts. Fence posts shall be steel manufactured in accordance with ASTM A 702 and can
be painted. Fitting, hardware and other appurtenances shall be galvanized in accordance with
ASTM A 120, by current standard practice, and be of standard commercial grade. Weathering
steel posts shall meet the requirements of AASHTO M 222. Aluminum alloy posts shall meet the
requirements of AASHTO M 181.

On slopes greater than 2:1, there will be one wood line post (4” x 6 ¥2”) for every steel posts. All
wood posts shall be straight and all knots trimmed flush with the surface.

317.30 CONSTRUCTION METHODS

317.31  POSTS

The spacing of line posts shall be be every 16 ¥’ and each will be set to a depth of at least 22”. Anchor
plates on steel posts will be at least 3” — 4” below the ground surface. All wood posts will be tamped
firmly, especially in the initial stages of setting a post. The posts shall be set in reasonably close
conformity to the alignment and grade shown on the plans or as directed by the Engineer. An intersection
post shall be set in line with intersecting fences shown on the plans. Both intersecting fences shall be
connected to the intersection post. All posts shall be set plumb and to the required depth, anchored and
braced in accordance with the plans. Posts that are bent or otherwise damaged shall be removed and
replaced.
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317.32  FENCE FABRIC OR WIRE

Fence will be four (4) wires unless otherwise shown on the plans or specified. Spacing of the bottom
wire will be 16” from the ground, followed by 22” — 30” — 40”. Wire should never be kinked or nicked.
Wire must be taunt with due consideration for contraction and expansion. Not more than % mile of wire
is to be stretched at one time. Dead end corners and gates with wire ends wrapped around posts twice and
twisted back on stretched wire.

317.33  GATES

Gates of the size and type specified shall be erected in an approved manner at the locations shown on the
plans or as directed by the Engineer. Gate braces will be installed the same as line braces if it is less than
40 rods to the next brace, the gate brace will consist of 3 brace posts and 2 horizontal poles. Smooth wire
will be used for all bales on the gate posts, as well as the loop for opening the gate. The fabric or wire
used for the gates shall meet the same requirements as specified for the fence. The hinge post and latch
post of all gates shall be set in concrete.

317.34  BRACING

Corner braces for short runs of less than 80 rods will consist of 3 brace posts and 2 horizontal poles which
are to be at least 8’ long. Corner braces for longer runs will consist of 5 brace posts and 4 horizontal
poles.

31740 QUALITY CONTROL

All workmanship and materials furnished and supplied under this specification are subject to close and
systematic inspection and testing by the Engineer including all operations, from the selection and
production of materials, through final acceptance of the specified work. The Contractor shall be wholly
responsible for the control of all operations incidental thereto notwithstanding any inspection or approval
that may have been previously given.

The tops of all posts shall be a uniform height above the ground. The finished fence shall be substantially
true to line, taut and solid at all points. All surplus excavated material and other debris shall be disposed
of properly. The Engineer reserves the right to reject any materials or works, which are not in accordance
with the requirements of this specification.

31750 METHOD OF MEASUREMENT

Fencing shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Fencing shall be
measured in the following manner:

1) Lump Sum (LS): Fencing shall be measured on a lump sum basis of installed fence. No separate
measurement shall be made for linear feet of fence or excess materials.
2) Linear Feet (LF): Fencing shall be measured on a linear foot basis. The quantity shall be the

actual linear feet of installed fence. No measurement for excess fence or fencing materials shall
be made. No measurement shall be made for gates.

Concrete, where required for post setting, shall be considered incidental to the fencing measurement
described herein. No separate measurement shall be made.

61



DU 317

317.60 METHOD OF PAYMENT

The completed work for fencing, measured as specified, shall be paid for at the contract unit price. The
unit price bid for fencing shall include supplying all materials, equipment, labor and any incidental items
necessary to perform all fencing installation operations as described in this specification and shown on the
plans. No separate payment shall be made for pedestrian/vehicle gates or cattle guards.
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318 BUILDINGS

318.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials, and equipment required to
complete the installation of the buildings or enclosures as called for on the drawings and/or specified
herein. These buildings may include but are not limited to the following:

a) Pump houses
b) Equipment storage
C) Any other structures specified on the plans.

This work shall include, but is not limited to, supplying and installing the following components as shown
on the plan; walls, roof, door, framing, supports, skylights, gutters, ventilation as required by pump/motor
manufacturer and downspouts.

318.20 MATERIALS

All materials described in this specification shall be shown and listed on shop drawings. Shop drawings
are required prior to construction. Shop drawings are to be submitted with the bid if an alternative
building or building feature is proposed.

Unless otherwise specified on the plans, all buildings specified as pump house shall be able to
accommaodate the removal of the pump and/or motor, i.e., removal roof, hatch, etc.

318.30  SITE PREPARATION

The site shall be leveled and prepared as indicated on the plans.

318.40 INSTALLATION

Where called for on the plans, concrete slabs, floors, or pads shall be placed in accordance with the
specification for CAST-IN-PLACE REINFORCED CONCRETE.

For prefabricated buildings, the installation shall be made according to manufacturer's recommendations.
The manufacturer shall supply a warranty to the project Owner or Property Manager that shall provide
that for a period of one (1) year from the date of installation, to absorb any repair or replacement costs,
including materials and labor, of any building feature, described in this specification, that fails to function
as intended under normal conditions subject to maintenance at intervals recommended by the
manufacturer.

All other buildings shall be constructed as shown on the plans and in accordance with all state and local
building codes.

31850 QUALITY CONTROL

All workmanship and materials, furnished and supplied under this specification, are subject to close and
systematic inspection and testing by the Engineer including all operations, from the selection and
production of materials, through final acceptance of the specified work. The Contractor shall be wholly
responsible for the control of all operations incidental thereto, notwithstanding any inspection or approval
that may have been previously given.
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The finished building shall be square and walls plumb, all mortar joints shall be properly finished, all
doors and windows shall seal properly and locks shall function. All surplus excavated material and other
debris shall be disposed of properly. The Engineer reserves the right to reject any materials or works,
which are not in accordance with the requirements of this specification.

318.60 METHOD OF MEASUREMENT

Buildings shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Buildings shall be
measured in the following manner:

1) Lump Sum (LS): Buildings shall be measured on a lump sum basis. No Separate payment shall
be made for the supply and installation of various components required for the building
installation.

318.70 METHOD OF PAYMENT

The completed work for buildings, measured as specified, shall be paid for at the contract unit price. The
unit price bid for buildings shall include supplying all materials, equipment, labor and any incidental
items necessary to perform all building installation operations as described in this specification and shown
on the plans. No separate payment shall be made for concrete pads or floors.
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319 TIMBER DECKING AND RAILING

319.10 DESCRIPTION

The work shall include the supply of all labor, material and equipment required for the installation of all
decking and railings as shown on the plans. All wood construction shall be in compliance with minimum
standards set by the most recent edition of BOCA National Building Code, Chapter 23 and the National
Design Specification for Wood Construction (NDS) as published by the American Forest and Paper
Association, formerly the National Forest Products Association.

319.20 SUPPLY OF MATERIALS

Structural framing members shall be southern pine, No. 1, S4s with minimum design values as published
in the NDS. All lumber shall be preservative treated in accordance with AWPA C2 or C9, except
handrails. All decking and rail cap shall be properly installed to prevent cupping.

All handrails shall be select western red cedar grade D or better, S4S, 15% maximum moisture content,
grade stamped on ends. Installed handrail shall be smooth and free of splinters.

All hardware and fasteners shall be hot-dipped galvanized or stainless steel 304 or 316.

All concrete necessary for post footings shall be mixed and placed in accordance with the specification
for CAST-IN-PLACE REINFORCED CONCRETE.

319.30 CONSTRUCTION METHODS

All decking and railings shall be constructed as shown on the plans and in accordance with all applicable
building codes.

319.40 METHOD OF MEASUREMENT

Decking and railing installation shall be measured on a unit basis. The unit shall be shown in the Unit
Price Table of the Standard Bid Form for the pay item corresponding to this specification number.
Decking and railing installation shall be measured in the following manner:

1) Lump Sum (LS): Timber decking and railing installation shall be measured on a lump sum basis
of installed lumber. No separate measurement of decking and railing shall be made.
2) Linear Feet (LF): Timber decking and railing shall be measured on a linear foot basis. The

guantity shall be the actual linear feet of installed decking and railing. No measurement for
excess deck or rail or decking or railing materials shall be made.

No separate measurement shall be made for the hot-dipped galvanized or stainless steel hardware and
fasteners used in the decking and railing installation. No separate measurement shall be made for the
concrete or other materials required for the footings. The supply and installation of these materials shall
be considered incidental to the decking and railing installation.

319.50 METHOD OF PAYMENT

The completed work for timber decking and railing, measured as specified, shall be paid for at the
contract unit price. The unit price bid for decking and railing shall include supplying all materials,
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equipment, labor and any incidental items necessary to perform all decking and railing installation
operations as described in this specification and shown on the plans.
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320 WATER PIPELINE INSTALLATION

320.10 DESCRIPTION

This specification shall cover the supply of all labor, materials and equipment required for the installation
of a water pipeline and associated appurtenances including any valves, fittings and thrust blocks shown on
the plans.

320.20 MATERIALS

The specifications for the water pipeline pertaining to dimensions, psi rating, composition, or any
specification pertinent to the pipe shall be shown on the plans or approved equal by Engineer prior to
bidding.

320.21  POLYVINYL CHLORIDE PIPE (PVC)

PVC pipe shall conform to the requirements of ASTM Designation: D 2241 and be joined by bell and
spigot type connections. The belled portion of the pipe for use with rubber gaskets shall conform to the
requirements of ASTM Designation: D 3139. The pipe joint shall be tightly sealed against infiltration
and exfiltration by means of a locked-in-rubber sealing ring. The connection shall also permit the thermal
expansion or contraction of the pipe.

Fittings shall be either injection molded PVC plastic pipe fittings, conforming to the requirements of
ASTM Designation: D 2466 or D 3139, or machined pipestock fittings conforming to the requirements of
ASTM Designation: D 2241.

320.22  WELDED STEEL PIPE

Welded steel pipe shall be of the length, diameter, and metal thickness shown on the plans and shall

conform to the following:

1) Pipe shall conform to the applicable requirements of AWWA Standard C200, Section 3,
manufactured from steel sheets conforming to ASTM A570/A570M, Grade 33 or 36, plates
conforming to ASTM A283/A283M Grade C or D, or ASTM A572 Grade 290 (42); or it shall be
manufactured to meet the requirements of ASTM A53, Grade B or ASTM A139 Grade B or C.

2) Inside and outside surfaces shall be blast cleaned with sand, steel grit, steel shot or a combination
of steel and steel shot to remove mill scale and rust. Exterior of pipe and fittings shall be coated
with Standard 1-mil Asphaltic Coating per AWWA C151.

Flanges, mechanical couplings or field welded joints may be used, as conditions require to join the pipe.

320.23 DUCTILE IRON PIPE

Ductile iron pipe shall be of the length, diameter, and metal thickness shown on the plans and shall
conform to the following:

All ductile iron pipe shall be designed and manufactured in accordance with AWWA C150 and AWWA
C151.
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Exterior of pipe and fittings shall be coated with Standard 1-mil Ashphaltic Coating per AWWA C151.

Flanges or mechanical couplings may be used to join the pipe as conditions allow.

320.24  HIGH DESITY POLYETHYLENE (HDPE) PIPE

Where stated as acceptable on the plans, HDPE pipe shall have a smooth interior lining and annular
exterior corrugations.

1) 4” to 8” pipe shall meet AASHTO M252, Type S. The joint shall be watertight according to the
laboratory requirements of ASTM D3212. Joints shall remain watertight when subjected to a 1.5
degree axial misalignment.

2) 127 — 48 pipe shall meet AASHTO M294, Type S. The joint shall be watertight according to the
requirements of ASTM D3212.

3) 60” pipe shall meet AASHTO MP7, Type S.

Gaskets shall be made of polyisoprene meeting the requirements of ASTM F477 with the addition that the
gaskets shall not have any visible cracking when tested according to ASTM D1149 after 72 hour exposure
to 50 PPHM ozone at 104 degrees F. Gaskets shall be installed by the pipe manufacturer and covered
with a removable wrap to ensure the gasket is free from debris. A joint lubricant available from the
manufacturer shall be used on the gasket and bell during assembly.

Fittings shall conform to AASHTO M252, AASHTO M294 or AASHTO MP7. Fabricated fittings shall
be welded at all accessible interior and exterior junctions.

Installation shall be in accordance with ASTM D2321 with the exception that minimum cover is
trafficked areas shall be one foot (1 ft.).

320.25  GATE VALVES

Valves shall have non-rising stems, unless otherwise specified, with inside screw and shall open to the
left or counterclockwise. Valves shall be equipped with double O-ring stem seals conforming with
AWWA C500. All valves shall have the manufacturer’s names, catalog number and working pressure
molded or stamped thereon. Valves shall be painted as specified in AWWA C500, Section 27, and shall
be furnished complete with all accessories. End of valve shall fit the pipe or fitting to which it will be
attached ( mechanical or flanged).

Materials equivalent to the specified materials may be used only upon approval by the engineer.

320.30 EXCAVATION

320.31 EXCAVATION

Pipeline construction shall be made by open cut unless otherwise specified or approved of by the
engineer. All open trenches shall be adequately shored and/or braced to provide a safe working
environment. It shall be the contractor’s responsibility to comply with the requirements of OSHA as
pertaining to men working in an open trench.

All excavated material not suitable for backfill shall be removed and disposed of in an acceptable manner.

Trenches in which the pipe is to be laid shall be opened in accordance with the plans so pipe can be laid to
the alignment and grade required. Pipeline shall be laid true to line and grade as shown on the plans.
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The Contractor shall not over excavate by digging below specified lines and grades. If, in the opinion of
the Engineer, the Contractor over excavates, he shall replace at his expense the material with suitable site
material and compact that material to a density equal to the surrounding insitu-material.

320.32  CONSTRUCTION IN FILL AREAS

Where pipelines are to be installed in fill areas, suitable fill shall be placed and compacted to 95% of the
maximum density at optimum moisture as determined by the Standard Proctor test.

320.33 ROCK EXCAVATION

Where rock is encountered in trench excavation, whether solid or in the form of loose rock, shale, or large
boulders, it shall be removed by approved methods to the extent that no projection of rock shall be nearer
than six (6) inches to any part of the pipeline and fittings when laid.

Cost of loose rock excavation shall be considered incidental to pipeline installation. Cost of solid rock
excavation shall be considered extra work and paid for at a rate negotiated in the field.

320.40 INSTALLATION AND ASSEMBLY OF PIPE

The contractor, after preparation of the bed, shall assemble the pipe sections, progressively in accordance
with the manufacturer’s instructions.

All pipe supplied to the site shall be inspected prior to assembly, for chipping or damage in handling and
shall be repaired as directed by the Engineer.

All materials damaged, lost broken or deemed unsuitable due to the Contractor’s method of installation,
handling or from neglect shall be replaced by the Contractor at his expense.

32041  THRUST BLOCK CONSTRUCTION

Thrust blocks shall be constructed at the station and elevation shown on the plans. Concrete placement
shall conform to specification for Cast-In-Place Concrete.

320.50  BACKFILL

Backfill over all pipe to a depth of twenty-four (24) inches shall be carefully placed in layers
approximately six (6) inches thick, each layer being thoroughly tamped and compacted by hand or
pneumatic tamper in place. Special care shall be taken in using a mechanical tamper directly over the
pipe. Above 24”, backfill shall be deposited in 12" layers and compacted to a density of at least 90% of
the maximum density at optimum moisture content as determined by the AASHTO Standard Proctor test.

No boulders, rock, ice, snow, organic material or debris shall be permitted in the trench. This material
will be classified as unsuitable material and treated as such.

Compaction equipment or methods that produce horizontal or vertical earth pressures which may cause
excessive displacements or which may damage the installation, shall not be used.

Backfill shall be executed to the lines and grades shown on the plans and as specified herein.
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320.60 QUALITY CONTROL

320.61 WORKMANSHIP AND MATERIALS

All workmanship and materials furnished and supplied under this specification are subject to close and
systematic inspection and testing by the Engineer including all operations, from the selection and
production of materials, to final acceptance of the specified work.

The contractor shall be wholly responsible for the control of all operations incidental thereto
notwithstanding any inspection or approval that may have previously been given. The Engineer reserves
the right to reject any materials or works which is not in accordance with the requirements of this
specification.

320.62  GENERAL REQUIREMENTS

All excavation, dewatering, backfill, compaction, thrust block construction, assembly, and installation of
water pipeline shall be considered as incidental to construction of the water pipeline and no separate
payment will be made for this work unless otherwise specified herein.

320.63  TESTING

Pipeline shall be hydro-static pressure tested, when indicated on the plans, at 100 psi for a minimum
duration of 2 hours. All blocking must be in place and pipe properly backfilled. Contractor may at his
discretion test pipeline in segments.

Allowable leakage shall be within the limits shown on the following chart:
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ALLOWABLE LEAKAGE FOR PVC PIPE WITH ELASTOMERIC
JOINTS IN U.S. GALLONS PER HOUR

Average Test Pressure in Line - P.S.1.

Pipe Size, 50 100 150 200 250
Inches Allowable Leakage Per 1,000 Ft.

4" 0.19 0.27 0.33 0.38 0.43

6" 0.29 0.41 0.5 0.57 0.64

8" 0.38 0.54 0.66 0.76 0.85

10" 0.48 0.68 0.83 0.96 1.07

12" 0.57 0.81 0.99 1.15 1.28

VOLUME OF WATER REQUIRED IN GALLONS
PER 100 FEET OF PIPE

Pipe Size U.S. Gal/100 Ft.
4" 70
6" 153
8" 259
10" 405
12" 573

Allowable leakage shall be within the limits shown on the following chart:

320.70 METHOD OF MEASUREMENT

Water pipeline installation shall be measured on a unit basis. The unit shall be shown in the Unit Price
Table of the Standard Bid Form for “WATER PIPELINE INSTALLATION” bid item. Water pipeline
installation shall be measured in the following manner:

1) Lump Sum (L.S.): Water pipeline installation shall be measured on a lump sum basis of installed
pipeline.
2) Linear Feet (L.F.): Water pipeline installation shall be measured on a linear foot basis. This

guantity shall be the actual linear feet of installed pipeline.

320.80 METHOD OF PAYMENT

Water pipeline installation shall be paid for at the unit price bid for “WATER PIPELINE
INSTALLATION” and measured as specified herein. The unit price bid for water pipeline installation
shall be payment in full for the supply of all materials, equipment, labor and any other incidental items
necessary for performing pipeline operations described in this specification.
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401 SOIL EROSION AND POLLUTION CONTROL

401.10 DESCRIPTION

The work shall include the supply of all labor, materials and equipment necessary for the construction and
maintenance of erosion controls and to minimize the production of sediment and other pollutants to water
and air during construction operations. It is the Contractor’s responsibility to adhere to all Local, State
and Federal regulations regarding the control of soil erosion, sedimentation, and pollution. The work and
measures may include, but are not limited to the following as shown on the drawings or as specified
herein.

a) Staging of Earthwork Activities - The excavation and moving of soil materials shall be scheduled
so that the smallest possible areas will be unprotected from erosion for the shortest time feasible.

b) Diversions - Diversions shall be used to divert water away from work areas and/or to collect
runoff from work areas for treatment and safe disposition.

c) Stream Crossings - Stream crossings shall be used where fording of streams by equipment is
necessary.

d) Silt Fence - Silt fence shall be used to trap sediment from areas of limited runoff. Silt fence is
temporary and shall be removed when permanent measures are installed.

e) Sediment Basins - Sediment basins shall be used to settle and filter out sediment from eroding
areas to protect properties and streams below the construction site.

f) Filters — Rock and straw bale filters shall be used to trap sediment from areas of limited runoff.
Straw bales are temporary and shall be removed when permanent measures are installed.

g) Waterways - Waterways shall be used for the safe disposal of runoff from fields, diversions and

other structures or measures.

401.20 MATERIALS
40121  SUPPLY OF MATERIALS

Unless otherwise specified, the Contractor will supply all materials necessary to complete the installation
as shown on the plans or recommended by the material manufacturer.

Silt fences are intended to intercept and detain small amounts of sediment from disturbed areas in order to
keep the sediment from leaving the site. The Contractor shall supply and install the silt fence as specified
unless otherwise identified on the plans. Silt fence shall be installed on the contour and constructed so
that flow cannot bypass the ends. It shall be buried at the base and cleaned of soil when appropriate.
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Silt Fence TABLE 1. Specifications for
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Description Heavy Duty Standard
Geotextile
Type Woven Woven
Width 48 inches 36 inches
Grab Tensile Strength ASTM D4632 | 100 Ib minimum 100 Ib minimum
Apparent Opening Size ASTM | 20-70 Sieve 20-70 Sieve
D4751
UV Stability 70% minimum 70% minimum
USTM D4355 500 hr.
Top-fastening Component Overlap around Sewn-in cord
Woven-wire backing
Net Backing
Material Woven Wire or
Plastic Mesh
Minimum Weight 14-1/2 gauge
Minimum Mesh Opening 2 inches
Maximum Mesh Opening 6 inches
Minimum Width 30 inches
Tensile Strength 100 Ib/ft
ASTM D4595
UV Stability 70% minimum
ASTM D4355 500 hr.
Heavy Duty Standard
Posts
Material Metal Wood
Minimum Size 1.25 Ib/ft 1% inx 1% in
Minimum Length 5 feet 4 feet
Minimum Embedment 2 feet 1.5 feet
Maximum Spacing 8 feet 8 feet
Type of Post Fasteners U-shaped clips Gun staples
No. 16 gauge wire 1.5inch long
Min. Fasteners Per Post 3 5

CONSTRUCTION METHODS

GENERAL REQUIREMENTS

73

Construction operations shall be conducted in such a manner to reduce erosion and sedimentation to a
practical minimum. Temporary or permanent controls shall be constructed to the extent possible prior to
clearing and grubbing operations. Clearing and grubbing shall not be done until the area is needed in the
construction operation.

The construction site shall be maintained in a clean and sanitary condition during construction operation.
Trash barrels shall be provided at the site and periodically emptied.
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Installation of all controls shall be accomplished as specified on the plans or with the approval of the
Engineer in accordance with the manufacturer’s published recommended practice.

401.32 INCIDENTAL EROSION AND POLLUTION CONTROL ITEMS

These items shall consist of installing measures, supplying all materials and equipment, and performing
all work to control erosion and minimize the production of sediment and other pollutants to the water and
air during construction operations. Such measures shall include, but are not limited to, silt fences and
other measures listed in this specification or deemed necessary by the Engineer.

All state and local laws governing soil erosion and pollution control shall be followed. The Engineer
shall have sole authority in determining when pollution control measures are necessary, when pollution
control measures are functioning properly, and when silt fences for this item of work are required.

With the exception of silt fence, the Contractor shall determine which soil erosion and pollution control
measures to install, provided that the measures are in accordance with applicable laws. The Contractor
shall maintain all soil erosion and pollution control measures.

Earth stockpiles shall be in the area located on the drawings and protected with silt fences to control
runoff and erosion in such a manner as to minimize the production of sediment and other pollutants to the
water during construction operations.

40140 CHEMICAL POLLUTION

The Contractor shall provide tanks or barrels to be used to dispose of waste oils or other chemical
pollutants produced as a by-product of the work under the contract, such as drained lubricating or
transmission oils, greases, soaps, asphalt, etc. At the completion of the work, all storage tanks or barrels
shall be removed and disposed of at the Contractor’s expense in accordance with all Local, State and
Federal regulations.

Sanitary facilities shall not be placed adjacent to live streams, wells, or springs. They shall be located at a
distance sufficient to prevent contamination of any water sources.

40150 AIRPOLLUTION

All Local, State and Federal regulations concerning the burning of brush or slash or disposal of other
materials shall be adhered to. Fire prevention measures shall be taken to prevent the start or the spreading
of fires that may result from any contract work. Firebreaks or guards shall be constructed at locations as
shown on the drawings.

All public access or haul roads used during construction of the project shall be watered or treated with
dust palliative when necessary to control the dust raised by the hauling equipment.

401.60 MAINTENANCE, REMOVAL AND RESTORATION

All measures and works shall be adequately maintained in a functional condition as long as needed during
the construction operation. Sediment shall be removed periodically or as directed by the Engineer. Upon
sediment removal, all trapped sediment from the controls must be disposed of in the spoil area as shown
on the plans. All temporary measures shall be removed and the site restored as nearly to original
conditions as practicable as directed by the Engineer. All temporary measures and materials become the
property of the Contractor upon removal.

74



401.70

DU 401

METHOD OF MEASUREMENT

Soil erosion and pollution control shall be measured on a unit basis. The unit shall be shown in the Unit
Price Table of the Standard Bid Form for the pay item corresponding to this specification number. Soil
erosion and pollution control shall be measured in the following manner:

1)

2)

3)

4)

401.80

Lump Sum (LS): Soil erosion and pollution control shall be measured on a lump sum basis of
installed devices. No separate payment shall be made for excess material.

Linear Feet (LF): Soil erosion and pollution control shall be measured on a linear feet basis. The
length shall be the actual length of soil erosion control measures installed according to plans and
specifications.

Square Yard (SY): Soil erosion and pollution control shall be measured on a square yard basis.
The quantity shall be the neat line measured quantity of the finished surface completed and
accepted in-place.

Each (EA): Soil erosion and pollution control measures shall be measured on an individual basis.

The type and number of controls paid for shall be specified on the plans and itemized on the
Standard Bid Form.

METHOD OF PAYMENT

The completed work for soil erosion and pollution control, measured as specified, shall be paid for at the
contract unit price. The unit price bid for soil erosion and pollution control shall include supplying all
materials, equipment, labor and any incidental items necessary for performing all operations described in
this specification and shown on the plans.
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402  SEEDING AND MULCHING

402.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials, equipment and incidental items
required to complete the seeding and mulching operations as shown on the plans or specified herein. This
specification shall cover the preparation of areas to be seeded, furnishing and placing required seed,
fertilizer, and other materials necessary for the complete seeding of the areas of this project requiring the
establishment of turf.

40220 MATERIALS

402.21  SEED MIXTURE

Seed mixtures shall be composed of certified seed of the purity, germination, and proportions, by weight,
as specified on the plans or in a special provision. Seed shall be furnished separately or in mixture in
standard, sealed containers with (1) seed name; (2) lot number; (3) net weight; (4) percentages of purity
and of germination and (5) percentage of maximum weed seed content clearly marked for each kind of
seed. The Contractor shall furnish the Owner duplicate signed copies of a statement by the vendor,
certifying that each lot of seed has been tested by a qualified laboratory for seed testing within six months
of date of delivery.

402.22 MULCHING MATERIAL

Straw or excelsior mulches shall be of an approved material. Devices used to hold the net in place shall
be of the material and design specified on the plans or approved by the Engineer.

402.30 SEEDING SEASON

The Contractor shall obtain the permission of the Owner to proceed with a dormant seeding during the
late fall. If fall dormant seeding is not approved, the Contractor shall complete all seeding the following
spring prior to June 15.

40240  SOIL PREPARATION

Areas to be seeded that have been damaged by erosion shall be restored prior to seeding. All areas to be
seeded shall be finished to the grades shown on the plans, plus 4" for topsoil thickness, and then
cultivated to provide a reasonably firm, but friable seedbed, free of lumps and clods detrimental to
seeding operations. A minimum of 1 inch of surface soil shall be in a loose condition.

402.50 APPLICATION

Mechanical seeders, seed drills, landscape seeders, cultipacker seeders, fertilizer spreaders, or other
approved mechanical seeding equipment shall be used to apply the seed and fertilizer in the amounts and
mixtures shown on the plans. When a hydro-seed method is used, the capability of the equipment shall be
adequate as approved by the Engineer to effectively cover the area to be seeded. Areas that are
inaccessible may be sown by the broadcast method. All areas shall be visually inspected for uniformity of
application. Hand-operated seeding devices may be used when seed and fertilizer are applied in dry form.
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Application shall start at the top of the slope and work downward. All application rates shall be approved
by the Engineer prior to application.

402.60 QUALITY CONTROL

402.61 WORKMANSHIP AND MATERIALS

All workmanship and materials furnished and supplied under this specification are subject to close and
systematic inspection and testing by the Engineer including all operations, from the selection and
production of materials, to final acceptance of the specified work.

The Contractor shall be wholly responsible for the control of all operations incidental thereto
notwithstanding any inspection or approval that may have been previously given. The Engineer reserves
the right to reject any work or materials that are not in accordance with the requirements of this
specification.

402.62 CARE DURING CONSTRUCTION

The Contractor shall be responsible for protecting and caring for seeded areas until acceptance of the
work. The Contractor shall repair any damage to seeded areas caused by construction operations without
additional compensation.

402.70 METHOD OF MEASUREMENT

Seeding shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Seeding shall be
measured in the following manner:

1) Lump Sum (LS): Seeding shall be measured on a lump sum basis. No measurement of area
seeded will be made.

2) Acre-Plan Quantity (AC-P): Seeding shall be measured on a plan quantity basis. This quantity
shall be the neat line areas to be seeded as calculated from the construction plans.

3) Acre (AC): Seeding shall be measured on an area basis. The quantity shall be determined by
actual field measurements of the number of acres seeded. No measurement will be made for
excess seeding of project areas.

No measurement shall be made for the supply and installation of mulch where required. This shall be
considered incidental to seeding operations.

402.80 METHOD OF PAYMENT

The completed work for seeding, measured as specified, shall be paid for at the contract unit price. The
unit price bid for seeding shall include supplying all materials, equipment, labor and any incidental items
necessary for performing all seeding operations described in this specification. No separate payment shall
be made for mulching. Mulching will be considered incidental to seeding operations.
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403 HERBICIDE APPLICATION

403.10 DESCRIPTION

The work of this section shall include the supply of all labor, materials, equipment and incidental items
required to complete the herbicide application as shown on the plans.

403.20 MATERIALS

Herbicides shall refer to any substance or mixture of substances intended for preventing, destroying,
repelling, or mitigating any undesirable plants, fungi, or microorganisms and any substance or mixture of
substances intended for use as a plant regulator, defoliant, or desiccant. The material used for each
particular application shall be listed on the plans or provided by the Engineer.

403.30 APPLICATION

The work shall be performed by an appropriately licensed and recognized applicator. It is the
Contractor’s responsibility to adhere to any and all Federal, State and Local laws, regulations, and
standards that pertain to the purchase, storage, handling, application, and disposal of regulated and non-
regulated herbicides.

Appropriate measures shall be taken to address and minimize the risks to humans and non-target plants
and animals. Any non-target damage caused by drift or poor application practices shall be the
responsibility of the contractor.

40340 METHOD OF MEASUREMENT

Herbicide application shall be measured on a unit basis. The unit shall be shown in the Unit Price Table
of the Standard Bid Form for the pay item corresponding to this specification number. Herbicide
application shall be measured in the following manner:

1) Lump Sum (LS): Herbicide application shall be measured on a lump sum basis. No measurement
of the applied area will be made.

2) Acre-Plan Quantity (AC-P): Herbicide application shall be measured on a plan quantity basis.
This quantity shall be the neat line areas to be treated as calculated from the construction plans.

3) Acre (AC): Herbicide application shall be measured on an area basis. The quantity shall be
determined by actual field measurements of the number of acres treated. No measurement will be
made for excess treatment of project areas.

403.50 METHOD OF PAYMENT

The completed work for herbicide application, measured as specified, shall be paid for at the contract unit
price. The unit price bid for herbicide application shall include supplying all materials, equipment, labor,
and any incidental items necessary for performing all operations described in this specification.
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404 TRAFFIC MAINTENANCE AND CONTROL

404.10 DESCRIPTION

The work shall include the supply of all labor, materials and equipment necessary to protect and maintain
traffic and to protect the work while the contract is in force. The work and measures may include, but are
not limited to, the following as shown on the drawings or as specified herein; furnishing, erecting, and
maintaining signs, barricades, warning lights, and other traffic control devices.

404.20 MATERIALS

All materials shall conform to those found in the current State Manual of Uniform Traffic Control
Devices for the state in which the project is located.

404.30 CONSTRUCTION REQUIREMENTS

All barrels, signs, cones, warning lights, and barricades shall be erected in accordance with the Manual on
Uniform Traffic Control Devices unless otherwise specified on the plans. No construction work shall be
started until the proper signs and traffic control devices are installed. All applications shall follow the
requirements of the Manual on Uniform Traffic Control Devices. The Contractor shall provide a watch
person who shall patrol the entire job and detour route if any at least once before 8 a.m. each day and
once again before dark each day, including days the Contractor is not working until or otherwise directed
by the Engineer. The watch person under the Contractor's supervision will be responsible for making sure
all signs, barricades, cones, warning lights and markers are in good condition and working order and that
the travel way is in good condition. Additional signs and barricades may be required as directed by the
Engineer.

40440 METHOD OF MEASUREMENT

Traffic control shall be measured on a unit basis. The unit shall be shown in the Unit Price Table of the
Standard Bid Form for the pay item corresponding to this specification number. Traffic Control shall be
measured in the following manner:

1) Lump Sum (LS): Traffic maintenance and control shall be measured on a lump sum basis. No
measurement of traffic maintenance and control will be made.
2) Incidental (INC): Traffic maintenance and control shall be considered incidental to work being

performed. No separate measurement will be made for traffic maintenance and control.

404.50 METHOD OF PAYMENT

The completed work for traffic control, measured as specified, shall be paid for at the contract unit price.
The unit price bid for traffic control shall include supplying all materials, equipment, labor, and any
incidental items necessary for performing all operations described in this specification.
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Report of Examination of Works and/or Application of Water to Beneficial Use
For Permit No. 8647-3

[ have this day, August 15, 2025, made a thorough examination of the water use system constructed by Lance
Johnson, 109 N Pearl St, Plankinton, SD 57368 of Permit No. 8647-3, bearing the priority of August 9, 2022
authorizing the storage of 47.6 acre-feet of the waters of unnamed tributary of the west branch of Fireststeel
Creek for fish and wildlife propagation purposes, in Aurora County.

D. Compliance with Permit Requirements:
1) Permit qualifications being abided by Y

2) Exceptions to compliance are: None

E. Condition and Location:
1. The system is in good condition with the point(s) of diversion located as follows: PRIMARY SPILLWAY
LOCATION From the SE corner Sec 3 T104N R64W, 840 ft N & 440 ft W, Lat 43.83514 Long -
98.48567 (SE Y4 SE Y4).

2. The works are capable of storing 47.6 acre-feet of water which is to be used for fish and wildlife
propagation. The license should be issued for 47.6 acre-feet of storage.

3. All structures, wells and lands on map Y

F. Comments or other permit(s) associated with the project:

2023 FSA maps and ArcGIS was used to construct the site map.

Since the dam was constructed in 2024 and is not shown on the 2023 FSA map, the coordinates of the
north and south ends of the dam were established with GPS technology.

The structure appears to have been constructed in accordance with the given NRCS design
specifications that can be found on Page 4 of the Permit Application materials.

It would be a good idea to establish an improved vegetation on the dam to protect against erosion.

The address and the phone number on the application materials are current. I talked to Mr. Johnson on
the phone during the field inspection.

=

Darrell DeBoer
Water Rights Inspector Date report completed: August 25, 2025
DENR, Water Rights Program

Page 1 of 1




PIC 1. Looking south at upside of dam near the entrance to the secondary spillway.

PIC 2. Looking north along the centerline of the dam with poor to fair vegetative cover.
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PIC 3. Primary outlet technology using a Seabreeze water control stucture to maintain a
specified depth in the pond.

PIC 4. Looking north at the 24-inch primary outlet discharge pipe. Note: the soil was
saturated indicating seepage through and under the dam.




PIC 5. Looking east along the centerline of the secondary outlet. Note: the sparse
vegetative cover.

FIG 6. Looking east downstream from the dam.



PIC 7. It feels so good on a hot day, but uncontrolled cattle access can cause bank erosion
and overgrazed vegetation.
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Darrell DeBoer
Water Right Inspector
DANR-Water Rights Program




DEPARTMENT of AGRICULTURE
and NATURAL RESOURCES

JOE FOSS BUILDING

523 E. CAPITOL AVE

PIERRE SD 57501-3182

danr.sd.gov

JUN 1 8 2075

8647-3
[Lance Johnson
109 N Pearl St

Plankinton SD 57368

Dear Mr. Johnson:

Enclosed is Water License No. 8647-3. This is the final water right document completing your
process of obtaining a Water Right. Included with your license is a map prepared by the staff
engineer who conducted the field investigation.

So long as you use the water beneficially, as stated in the Water License, State Water Laws
provide that you have a continuing right to use the water. If you have any questions, please
contact Amanda Dewell, Permitting Administrator, at 605-773-3352.

Sincerely,

Adam Mathiowetz, PE
Acting Chief Engineer
SD DANR — Water Rights Program

NOTE: Please be advised that the investigation found poor to fair vegetation cover across the
dam, with some evidence of possible seepage, which could cause bank erosion. It is the
recommendation of the Water Rights Program that you take measures to mitigate any failure of
the dam.

enclosures



STATE OF SOUTH DAKOTA
WATER LICENSE NO. 8647-3

(1) Lance Johnson, 109 N Pearl St, Plankinton, SD 57368. made Application No. 8647-3, August 9, 2022,
for a water permit to impound 47.6 acre-feet of water in a dam on an unnamed tributary of the west branch
of Firesteel Creek, Aurora County, for fish & wildlife propagation. Permit No. 8647-3, with a priority date of
August 9, 2022, was approved on November 7, 2022, and issued to the applicant for diversion of water with
construction of the described water supply system to be completed on or before November 7, 2027, and for
the application to beneficial use of water on or before November 7, 2031.

(2) It is certified that the permit holder has complied with the provisions of South Dakota State Law relating
to completion of the construction of the water supply system and is entitled to impound 47.6 acre-feet of
water in the dam for beneficial use. The location of the diversion point is:

- Primary (Spillway Location: 840 ft N & 440 ft W of the SE corner Sec 3-T104N-R64W (SE': SE Y4)
(Latitude 43.83514 & Longitude -98.48567)

(3) The water is to be used during the following described annual period: January 1 — December 31.

(4) The permit holder has complied with the provisions of South Dakota State Law relating to the application
of water to beneficial use for fish & wildlife propagation.

(5) Pursuant to South Dakota Water Law 46-5-30. I, Lance Johnson , the holder and/or owner of Water Right
No. 8647-3 is issued a license to appropriate water, the right to impound 47.6 acre-feet of water in a dam on
an unnamed tributary of the west branch of Firesteel Creek, with a priority date of August 9, 2022, from the
location specified in (2) of this license for fish & wildlife propagation.

This license is subject to South Dakota Water Law, any limitations or conditions listed in Water Right No.
8647-3 and subject to the following qualifications:

1. Water Permit No. 8647-3 authorizes storage of up to 47.6-acre feet of water and sufficient water
annually to maintain the water level to the outlet elevation.

2. Low flows as needed for downstream domestic use, including livestock water and prior water rights
must be bypassed.

3. The final plans and specifications for the dam will need to be reviewed for compliance with South
Dakota’s Safety of Dams Rules and approved by the Chief Engineer prior to construction. (Plans and
Specification are on file with the Water Rights Program.)

Ay 7= 6/16/2026

Adam Mathiowetz, PE date
Acting Chief Engineer
SD DANR — Water Rights Program
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