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STATE OF IOWA

GRUNDY COUNTY, IA

ENGINEER
SHIVE-HATTERY, INC
ATTN: DAN JENSEN
4125 WESTOWN PARKWAY, SUITE 100
WEST DES MOINES, IOWA  50266
PH: (515) 223-8104
FX: (515) 223-0622

LAND OWNER:
STEVE HENZE
25622 200TH ST,
GRUNDY CENTER, IOWA 50638
(319) 939-2941

CONTACT INFORMATION:

GRUNDY COUNTY

IOWA DEPARTMENT OF AGRICULTURE AND LAND STEWARDSHIP
MIKE BOURLAND, PE
502 E. 9TH STREET
DES MOINES, IA, 50319
PH: (515) 242-6130

DIKE

RIENBECK

GRUNDY
CENTER

CONRAD

WELLSBURG

GRU881507A-FP WETLAND
IOWA DEPARTMENT OF AGRICULTURE AND LAND
STEWARDSHIP

PROJECT DRAWING  COORDINATE SYSTEM:
HORIZONTAL: NAD83 IOWA STATE PLANE NORTH ZONE (1401)
VERTICAL: NAVD88
UNITS: U.S. SURVEY FEET

PAGES, SHEETS OR DIVISIONS COVERED BY THIS SEAL:

My License Renewal Date is:  DECEMBER 31, 

Printed or typed name:

License Number:

Signature: Date

I HEREBY CERTIFY THAT THIS ENGINEERING DOCUMENT DESCRIBED
BELOW WAS PREPARED BY ME OR UNDER MY DIRECT PERSONAL
SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER  THE LAWS OF THE STATE OF IOWA.

ALL SHEETS

DANIEL JENSEN

2023

25063

CIVIL ENGINEER

NRCS NEM PART 105 CERTIFICATION
THE SIGNING PROFESSIONALS HEREBY
CERTIFY THAT, TO THE BEST OF THEIR
PROFESSIONAL KNOWLEDGE,
JUDGEMENT, AND BELIEF, THESE PLANS
MEET APPLICABLE NRCS STANDARDS.
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C000 Cover Sheet
C001 Project Quantities & Notes

CD01 Existing Site Conditions

C201 Grading Plan

C202 Cut Fill Plan
C203 Embankment Plan and Profile
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C302 Tile Plan and Profile
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C601 Seeding Plan
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ESTIMATED PROJECT QUANTITIES:

GENERAL NOTES:                                                                                                                                                                                                                                                                                                                       
1. THE LOCATIONS OF UTILITY MAINS, STRUCTURES AND SERVICE

CONNECTIONS PLOTTED ON THIS DRAWING ARE APPROXIMATE ONLY AND
WERE OBTAINED FROM RECORDS MADE AVAILABLE TO SHIVE-HATTERY, INC.
THERE MAY BE OTHER EXISTING UTILITY MAINS, STRUCTURES AND SERVICE
CONNECTIONS NOT KNOWN TO SHIVE-HATTERY, INC. AND NOT SHOWN ON
THIS DRAWING.  THE VERIFICATION OF EXISTENCE OF, AND THE
DETERMINATION OF THE EXACT LOCATION OF, UTILITY MAINS, STRUCTURES
AND SERVICE CONNECTIONS SHALL BE THE RESPONSIBILITY OF THE
CONSTRUCTION CONTRACTOR(S).

2. IOWA CODE 480, UNDERGROUND FACILITIES INFORMATION, REQUIRES
VERBAL NOTICE TO IOWA  ONE-CALL 1-800-292-8989, NOT LESS THAN 48
HOURS BEFORE EXCAVATING, EXCLUDING WEEKENDS AND HOLIDAYS.

3. THE MEANS OF THE WORK AND THE SAFETY OF THE CONTRACTOR'S
EMPLOYEES ARE SOLELY  THE RESPONSIBILITY OF THE CONTRACTOR.

4. NO WORK SHALL BE PERFORMED BEYOND THE PROJECT LIMITS WITHOUT
PRIOR AUTHORIZATION FROM THE OWNER'S REPRESENTATIVE.

5. REPLACE ANY PROPERTY MONUMENTS REMOVED OR DESTROYED BY
CONSTRUCTION.  MONUMENTS SHALL BE SET BY A LAND SURVEYOR
REGISTERED TO PRACTICE IN THE STATE OF IOWA.

6. ALL DEBRIS AND TRASH ENCOUNTERED DURING CONSTRUCTION WITHIN THE
PROJECT LIMITS, OR DIRECTED BY THE ENGINEER, SHALL BE PROPERLY
DISPOSED OF.

7. CONTRACTOR IS RESPONSIBLE FOR ALL CONSTRUCTION DE-WATERING
THAT IS REQUIRED AT NO ADDITIONAL COST TO THE DIVISION.

8. REPAIR OR REPLACE DAMAGE TO EXISTING FACILITIES (TILE, UTILITIES,
FENCES, ETC.) DESIGNATED TO REMAIN, AT NO ADDITIONAL EXPENSE TO
THE OWNER.  ALL AREAS DISTURBED BY CONSTRUCTION, INCLUDING
STAGING AREAS AND HAUL ROUTES, ARE TO BE REWORKED TO THEIR
EXISTING CONDITIONS AND SEEDED AT NO ADDITIONAL COST TO THE
DIVISION IF OUTSIDE OF PROJECT LIMITS AND NOT APPROVED BY ENGINEER.

9. WORK WHICH DOES NOT CONFORM TO THE REQUIREMENTS OF THE
CONTRACT WILL BE CONSIDERED UNACCEPTABLE.  UNACCEPTABLE WORK,
WHETHER THE RESULT OF POOR WORKMANSHIP, USE OF DEFECTIVE
MATERIALS, DAMAGE THROUGH CARELESSNESS OR ANY OTHER  CAUSE,
FOUND TO EXIST PRIOR TO THE FINAL ACCEPTANCE OF THE WORK, SHALL
BE REMOVED AND REPLACED IN AN ACCEPTABLE MANNER, AS REQUIRED BY
THE OWNER AT THE CONTRACTOR'S EXPENSE.

10. WORK DONE CONTRARY TO THE INSTRUCTIONS OF THE OWNERS
REPRESENTATIVE, WORK DONE BEYOND THE LINES SHOWN ON THE PLANS
OR ANY EXTRA WORK DONE WITHOUT AUTHORITY WILL NOT BE PAID FOR.

11. A SHRINKAGE FACTOR OF 25% WAS ESTIMATED FOR THIS PROJECT.  THE
CONTRACTOR SHALL MAKE CHANGES IN EARTHWORK AS NEEDED TO
ADJUST FOR INACCURACIES INHERENT WITH ESTIMATING THE SHRINKAGE
FACTOR.  THESE CHANGES SHALL ONLY BE MADE AFTER CONSULTATION
AND APPROVAL BY THE ENGINEER AND DIVISION.

12. CONTOURS AND SPOT ELEVATIONS SHOWN ARE TO FINISHED GRADE.

13. THE CONTRACTOR SHALL KEEP ALL ROADS OPEN TO THROUGH TRAFFIC AT
ALL TIMES.

14. ALL WORK WITHIN THE PUBLIC RIGHT OF WAY SHALL BE COORDINATED WITH
THE GOVERNING AUTHORITY AND SHALL BE DONE IN ACCORDANCE WITH
THEIR STANDARDS.

15. SUBMIT MANUFACTURER'S CERTIFICATION AND MATERIAL DATA FOR ALL
MATERIALS DELIVERED TO THE PROJECT SITE AS REQUESTED BY THE
OWNERS REPRESENTATIVE.

16. CONSTRUCTION SURVEY STAKING WILL BE PAID FOR BY THE OWNER AND
PROVIDED BY THE ENGINEER.  CONTROL POINTS WILL BE SET FOR USE WITH
GPS CONTROLLED GRADING, IF DESIRED.  CONTRACTOR SHALL PRESERVE
STAKES TO THE EXTENT FEASIBLE.  ANY RE-STAKING COSTS WILL BE THE
RESPONSIBILITY OF THE CONTRACTOR.

17. NEITHER SHIVE-HATTERY OR IDALS GUARANTEE THE PRACTICE TO HOLD A
PERMANENT POOL OF WATER

ESTIMATE REFERENCE INFORMATION:
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ITEM NO. ITEM DESCRIPTION SPEC. NO. UNIT BID QUANTITY AS-BUILT QUANTITY

1 SITE CLEARING, PREPARATION, & WASTE DISPOSAL IA-1 LS 1
2 BUFFER SEEDING IA-6 AC 1.7
3 MOBILIZATION & DEMOBILIZATION CS-8 LS 1.0
4 DRAINAGE TILE INVESTIGATION AND REMOVAL IA-9 LF 415
5 EARTHFILL, EMBANKMENT FILL IA-23 CY 3,222
6 TOPSOIL, STRIP SALVAGE, AND RESPREAD, 6" (P) IA-26 CY 1,462
7 TOPSOIL, STRIP SALVAGE, AND RESPREAD, 12" (P) IA-26 CY 1,160
8 SCARIFY/RECOMPACT POOL EXCAVATION AREAS IA-23 SY 8,375
9 RIPRAP, CLASS 'E' WITH GEOTEXTILE FABRIC IA-61 & IA-95 TON 191

10 3" ROADSTONE, CONSTRUCTION ENTRANCE IA-61 TON 15
11 EROSION STONE IA-61 TON 45
12 48" CMP WATER CONTROL STRUCTURE IA-51 & IA-620 LS 1
13 NON-PERFORATED HDPE FIELD TILE, DUAL WALL, 15'' IA-46 LF 735
14 18" CORRUGATED METAL PIPE, 16GA, TILE OUTLET IA-51 LF 20

15 15" CORRUGATED METAL PIPE, 16 GA, TILE OUTLET IA-51 LF 20

16 12" CORRUGATED METAL PIPE, 16 GA, DRAWDOWN PIPE IA-51 LF 74
17 12" FLARED END SECTION IA-51 & IA-31 LS 1
18 CROP DAMAGE IA-1 AC 0.0
19 12" HICKENBOTTOM RISER OR EQUAL IA-46 LS 1

20 12" DUAL-WALL NON-PERFORATED HDPE TILE IA-46 LF 140.0

21 ALUMINUM TOE WALL DROP STRUCTURE IA-81; IA-1410;
IA-31 LS 1

22 STRUCTURE SEEDING IA-6 AC 0.8

1. IF A CULTURAL RESOURCE IS IDENTIFIED DURING
CONSTRUCTION, STOP IMMEDIATELY AND NOTIFY LOCAL
NATURAL RESOURCES CONSERVATION SERVICE OFFICE.

CULTURAL RESOURCES NOTE:

DRAINAGE AREA 4.2 (OVERLAND); 139 (TILE) ACRES
WETLAND POOL AREA 2.4 ACRES
DEEP WATER AREA (>3 FT DEEP) 0.1 ACRES
NORMAL POOL ELEVATION 936.0 FEET
AVERAGE POOL DEPTH 1.6 FEET
MAXIMUM POOL DEPTH 3.3 FEET
POOL STORAGE 3.8 ACRE-FEET
BERM ELEVATION 937.5 FEET
BERM STORAGE 7.8 ACRE-FEET
LENGTH OF BERM 1161 FEET
AUXILIARY SPILLWAY ELEVATION 936.8 FEET
AUXILIARY SPILLWAY WIDTH 20 FEET
WEIR LENGTH 14.2 FEET
DROP HEIGHT 1.9 FEET
STILLING BASIN LENGTH 20 FEET
TIME OF CONCENTRATION 0.172 HOURS
WEIGHTED RUNOFF CURVE NUMBER 84 -----
25-YEAR STORM DESIGN FLOW 25.26 CFS
100-YEAR STORM DESIGN FLOW 34.63 CFS
100-YEAR FLOOD SURF. ELEVATION 936.76 FEET
ESTIMATED SEDIMENT STORAGE 253 YEARS
TOTAL EASEMENT AREA 9.419 ACRES

2-year HWE* 936.2 FEET
10-YEAR HWE* 936.28 FEET
25-YEAR HWE* 936.32 FEET
50-YEAR HWE* 936.36 FEET
100-YEAR HWE* 936.4 FEET
NOTES:
1. ASSUMES LOW STAGE OF SOUTH FORK BLACKHAWK CREEK
2. APPROXIMATE 100-YEAR HWE OF BLACKHAWK CREEK ~940 FEET
3. WETLAND INUNDATION THROUGH AUXILIARY SPILLWAY EXPECTED IN FLOOD EVENTS LARGER THAN THE 2-YEAR FLOOD ON SOUTH
FORK OF BLACKHAWK CREEK, HOWEVER DETAILED MODELING HAS NOT BEEN COMPLETED

WETLAND PARAMETERS:

ITEM NO. DESCRIPTION

1
SITE CLEARING, PREPARATION, & WASTE DISPOSAL: THIS SHALL BE CONSIDERED FULL COMPENSATION TO REMOVE ALL TREES, STUMPS, WOODY MATERIAL AND BRUSH FROM WITHIN THE PROJECT
LIMITS.  TREES AND STUMPS SHALL BE HAULED OFF OR BURNED AND BURRIED. BURY PITS SHALLY BE APPROVED BY THE ENGINEER.  THIS ITEM ALSO INCLUDES THE REMOVAL AND PROPER OFF-SITE
DISPOSAL OF ALL WASTE ENCOUNTERED.

2 BUFFER SEEDING: THIS ITEM INCLUDES SEEDING FOR ALL AREAS ABOVE NORMAL POOL AND WITHIN EASEMENT BOUNDARY, EXLUDING THOSE AREAS WHERE STUCTURE SEEDING IS SPECIFIED. SEE
SEEDING PLAN.

3 MOBILIZATION & DEMOBILIZATION: THIS ITEM INCLUDES THE MOBILIZATION AND DEMOBILIZATION OF THE CONTRACTOR'S FORCES AND EQUIPMENT FOR PERFORMING THE WORK UNDER CONTRACT.
ANY OTHER WORK NECESSARY TO COMPLETE THE SCOPE OF WORK BUT NOT QUANTIFIED SHALL BE CONSIDERED INCIDENTAL TO THIS ITEM.

4 DRAINAGE TILE INVESTIGATION AND REMOVAL: THIS ITEM INCLUDES THE EXPLORATORY EXCAVATIONS REQUIRED TO LOCATE AND REMOVE TILES SHOWN ON THE PLANS.  THIS IS FULL COMPENSATION
FOR EXCAVATION, BACKFILLING, AND REMOVAL OF THE TILE TRENCHES.

5 EARTHFILL, EMBANKMENT FILL: THIS ITEM INCLUDES THE  EXCAVATION AND PLACEMENT OF EARTHFILL MATERIAL REQUIRED TO CONSTRUCT THE WETLAND. COMPACTION SHALL BE NRCS METHOD 2,
6" LIFTS. MOISTURE CONTENT SHALL BE NEAR OPTIMUM. SEE SHEETS C201 & C202 FOR LIMITS OF EXCAVATION AND EARTHFILL.  INCLUDES A 25% SHRINKAGE FACTOR.

6 TOPSOIL, STRIP, SALVAGE, AND RESPREAD, 6" LAYER (P): THIS ITEM INCLUDES THE STRIPPING, STOCKPILING, AND REPREAD OF THE TOP 6" OF EXISTING MATERIAL FROM ALL AREAS TO BE EXCAVATED,
EXCLUDING THE EBMANKMENT FOOTPRINT.  RESPREAD 6" LAYER OF TOPSOIL AFTER EXCAVATION IS COMPLETE.

7 TOPSOIL, STRIP, SALVAGE, AND RESPREAD, 12" LAYER (P): THIS ITEM INCLUDES THE STRIPPING, STOCKPILING, AND REPREAD OF THE TOP 12" OF EXISTING MATERIAL FROM  THE EMBANKMENT
FOOTPRINT.  RESPREAD 12" LAYER OF TOPSOIL OVER EMBANKMENT AFTER EXCAVATION IS COMPLETE.

8 SCARIFY/RECOMPACT POOL EXCAVATION LIMITS: THIS ITEM INCLUDES SCARIFICATION, MOISTURE CONDITIONING, AND RECOMPACTION OF 8" OF CLAY MATERIAL IN ALL AREAS WHERE EXCAVATION
OCCURS INSIDE THE NORMAL POOL. MOISTURE CONSTANT SHALL BE NEAR OPTIMUM FOR RECOMPACTION.

9 RIPRAP, CLASS 'E' WITH GEOTEXTILE FABRIC: THIS ITEM INCLUDES PROCURMENT, EXCAVATION,  AND PLACEMENT OF CLASS 'E' RIPRAP OVER GEOTEXTILE FABRIC. GEOTEXTILE FABRIC IS SUBSIDIARY TO
THIS ITEM.

10 3" ROAD STONE: THIS ITEM IS FOR FURNISHING AND PLACING THE 3" ROAD STONE FOR THE STABILIZED CONSTRUCTION ENTRANCE

11 EROSION STONE: THIS ITEM INCLUDES ALL MATERIAL, LABOR, AND EQUIPMENT NECESSARY TO PLACE EROSION STONE AS SPECIFIED AT THE 15" TILE OUTLET AS SHOWN ON C302.

12 WATER CONTROL STRUCTURE: THIS ITEM INCLUDES  ALL MATERIAL, LABOR, AND EQUIPMENT NECESSARY TO CONSTRUCT OF THE DRAW DOWN STRUCTURE, FLAT GRATING, LOCKING MECHANISM,
ALUMINUM STOP LOGS, STOP LOG REMOVAL TOOLS AND APPURTENANCES AS SHOWN ON THE PLANS.

13 NON-PERFORATED HDPE FIELD TILE, DUAL WALL, 15'': THIS ITEM INCLUDES LL MATERIAL, LABOR, AND EQUIPMENT FOR THE MATERIAL, PLACEMENT, BACKFILL, AND RODENT GUARDS OF THE DUAL
WALL 15" NON-PERFORATED HDPE TILE DIVERSION PIPE AS SHOWN ON C201

14 18" CORRUGATED METAL PIPE, 16GA, TILE OUTLET: THIS ITEM INCLUDES THE COSTS FOR MATERIAL, EXCAVATION, PLACEMENT, JOINTING, BEDDING, RODENT GUARDS, AND BACKFILLING OF THE 20 LF
18" CMP END SECTION FOR THE PROPOSED FIELD TILE OUTLET TO THE WETLAND.

15 15" CORRUGATED METAL PIPE, 16 GA, TILE OUTLET: THIS ITEM INCLUDES THE COSTS FOR MATERIAL, EXCAVATION, PLACEMENT, JOINTING, BEDDING, RODENT GUARDS, AND BACKFILLING OF THE 20 LF
15" CMP END SECTION FOR THE PROPOSED FIELD TILE OUTLET TO THE CREEK.

16 12" CORRUGATED METAL PIPE, 16 GA, DRAWDOWN PIPE: THIS ITEM INCLUDES THE COSTS FOR MATERIAL, EXCAVATION, PLACEMENT, JOINTING, BEDDING, ANTI-SEEP COLLARS, RODENT GUARDS, AND
BACKFILLING OF THE CMP FOR THE DRAWDOWN STUCTURE

17 15" FLARED END SECTION: THIS ITEM INCLUDES THE COST AND PLACEMENT OF THE 15" PRINCIPAL SPILLWAY FLARED END SECTION AS SHOWN ON C301

18
CROP DAMAGE: THIS ITEM CONSISTS OF CROP DAMAGE THAT RESULTS FROM CONSTRUCTION ACTIVITIES. IT IS RECOMMENDED CONTRACTOR REMOVE CORN RESIDUE RATHER THAN KNOCK IT
DOWN.PAYMENT FOR CROP DAMAGE WILL BE MADE TO THE NEAREST 0.1 ACRE AS MEASURED BY THE ENGINEER OR THEIR REPRESENTATIVE. THE UNIT RATE FOR CROP DAMAGE WILL BE DETERMINED
BY THE DIVISION NEAR THE COMPLETION OF CONSTRUCTION AND ADDED TO THE CONTRACT WITH A CHANGE ORDER. PAYMENT WILL BE MADE TO CONTRACTOR WHO WILL PAY LANDOWNER.

19 12" HICKENBOTTOM RISER OR EQUAL: THIS ITEM INCLUDES THE MATERIAL, EXCAVATION, PLACEMENT, INSTALLATION, AND BACKFILL OF THE 12" HICKENBOTTOM RISER LOCATED IN THE PLUNGE POOL
AS SHOWN ON C301.

20 12" DUAL-WALL NON-PERFORATED HDPE TILE: THIS ITEM INCLUDES THE MATERIAL, EXCAVATION, PLACEMENT, JOINTING, AND BACKFILL OF THE 12" DUAL-WALL NON-PERFORATED HDPE DRAIN TILE. SEE SHEET C301 FOR
LENGTHS, LOCATIONS AND ELEVATIONS.

21 ALUMINUM TOE WALL DROP STUCTURE: THIS ITEM INCLUDES ALL MATERIALS, EXCAVATION, METAL FABRICATION, BACKFILL, CONCRETE, AND APPURTENANCES TO CONSTRUCT THE ALUMINUM TOE WALL DROP STRUCTURE
AS DETAILED ON SHEETS C504 -C506. SUBMIT SHOP DRAWING TO ENGINEER FOR APPROVAL PRIOR TO FABRICATION.

22 STUCTURE SEEDING: THIS ITEM INCLUDES SEEDING, MULCHING, & FERTILIZING THE EMBANKMENT, TILE COVER BERM, AUXILIARY SPILLWAY, AND OUTLET CHANNEL. SEE SEEDING PLAN.
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8" CLAY TILE

8" CLAY TILE

8" PE TILE

CRP CONTRACT AREA BOUNDARY
PROVIDED BY FSA. LIMIT DISTURBANCE.

100-YEAR FLOODPLAIN

8" PE FIELD TILE

PROPOSED PROJECT GRADING LIMITS
3.5 ACRES

APPROXIMATE PROPERTY BOUNDARY

CLEAR VEGETATION AND STRIP TOPSOIL .
RESPREAD TOPSOIL AFTER GRADING IS

COMPLETE. SEE TOPSOIL STRIPPING NOTE.

8" PE TILE MAIN AT
DIVERSION
IE  = 937.30

LOCATE AND REMOVE 65 LF EXISTING
TILE.

LOCATE AND REMOVE 70 LF OF
EXISTING TILE

LOCATE AND REMOVE 230' OF
EXISTING CLAY TILE

CONSTRUCTION ENTRANCE
PLACE 15 TONS OF 3" ROADSTONE

AT EXISTING FIELD ENTRANCE

EXISTING BRIDGE

IE  = 931.70

IE  = 931.60

IE  = 930.10

PROPOSED PROJECT GRADING LIMITS

LOCATE AND REMOVE 50 LF EXISTING
TILE DOWNSTREAM OF DIVERSION.

PROJECT EASEMENT BOUNDARY
9.42 ACRES
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REMOVAL NOTES:
1. CONTRACTOR SHALL IMMEDIATELY REPORT TO THE

ENGINEER ALL PREVIOUSLY UNKNOWN TILE LINES WITHIN
THE PROJECT AREA.  DISCOVERED TILE LINES SHALL
REMAIN UNCOVERED FOR FURTHER EVALUATION.

2. ALL DRAIN TILE FOUND DURING EXCAVATION  SHALL BE
REMOVED, EXTENDING 10 FEET BEYOND THE EMBANKMENT
FOOTPRINT.

3. STRIP, STOCKPILE, AND RESPREAD 12" OF TOPSOIL  IN THE
EMBANKMENT FOOTPRINT (0.70 ACRES) AND 6" WITHIN ALL
OTHER DISTURBED AREAS WITHIN THE EASEMENT
BOUNDARY (2.5 ACRES). RESPREAD 12" OF TOPSOIL WITHIN
EMBANKMENT FOOTPRINT AND 6" IN ALL OTHER DISTURBED
AREAS.

LEGEND
EXISTING LINE TYPEDESCRIPTION

PROPERTY LINE

DRAIN TILE

GRADING LIMITS

MAJOR CONTOUR

MINOR CONTOUR

800

801

CRP CONTRACT BOUNDARY

EXISTING STREAM

100-YR FLOODPLAIN BOUNDARY



0+00

1+00

2+00

3+00

4+00

5+00

6+00

7+00

0+
00

1+
00

2+
00

0+
00

1+00

2+00

2+82.83

93
5

935

93
4

93
4

936

935

935936

936

937
937

940
940941

941

0+00

1+00

2+00

3+00

4+00 5+00

6+
00

7+
00

8+00

9+00

10+00

11
+0

0

12+00

13+00

935

940

936

937

938

939

935

936

93
7

93
8

939

936

94
0

94
0

94
1

94
1

938

939

935

935

933

933

934

934

936

93
6.7

593
6.7

5

93
6.7

5

0+
00

1+00

2+00 2+25

25.0%

SUBMERGED BERM
TOP ELEVATION = 935.50

10' TOP WIDTH

CENTERLINE  BERM
ELEV: 1137.50
TOP WIDTH = 10'

BORROW AREA
EXCAVATE POOL AREA
BOTTOM ELEV. 932.75

WETLAND DIVERSION TILE
735 LF OF 15" DUAL WALL HDPE TILE @  0.11% GRADE
DAYLIGHT 6" (MIN.) ABOVE NORMAL POOL.
LAST 20 LF SHALL BE 18" CMP (755 TOTAL LF)

AUXILIARY SPILLWAY
ELEV: 936.75

20' BOTTOM WIDTH

NORMAL WATER LEVEL
ELEV = 936.00
AREA= 2.4 ACRES
MAX DEPTH = 3.25 FEET

100-YEAR FLOODPLAIN
APRX. ELEV =  940'

THROUGH PROJECT AREA

APPROXIMATE PROPOSED EASEMENT
AREA = 7.3 ACRES

MAINTAIN EXISTING 8" BYPASS TILE

EXISTING 8" TILE

INTERCEPT 8" PE TILE MAIN  DOWNSTREAM OF
JUNCTION.
8" INVERT ELEVATION = 937.30 AT DIVERSION LOCATION.

LOCATE AND REMOVE 50
FEET OF 8" TILE

DOWNSTREAM OF DIVERSION.
CAP END AND SEAL WITH

CONCRETE.

100-YEAR FLOODPLAIN

EASEMENT BOUNDARY
AREA= 9.42

TILE DIVERSION OUTLET

BORROW AREA
EXCAVATE POOL AREA
BOTTOM ELEV. 934.0

INTERCEPT EXISTING TILE  AT
933.64'. INSTALL 66 LF OF 8"

NON-PERFORATED DUAL WALL
FIELD TILE @ 1.4% AND DAYLIGHT

TO  DITCH BOTTOM AT 932.7'.

TOP OF DAM ELEVATION - 937.5

IE = 932.70

IE = 933.64

MOUND SOIL FOR COVER UP
TO APPROXIMATE ELEVATION
= 939.5 TO MAINTAIN 2.5 - 3.0'
COVER OVER TILE

MOUND SOIL FOR COVER OVER TILE UP
TO APPROXIMATE ELEVATION = 941.0
MAINTAIN 2.5 - 3.0' COVER OVER TILE

GRADE TO DRAIN

45 TONS EROSION STONE

STRIP AND RESPREAD TOPSOIL
WTIHIN WETLAND AND
EMBANKMENT LIMITS. SEE NOTE 1.

EXISTING CONTOUR - MAJOR

EXISTING CONTOUR - MINOR

EXISTING STREAM

NORTH
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LEGEND
PROPOSED LINE TYPEDESCRIPTION

TOP OF DAM ELEVATION

NORMAL WATER ELEVATION

MAJOR CONTOUR

MINOR CONTOUR

800

801

PRINCIPAL SPILLWAY

RISER STRUCTURE

NOTES:

1. STRIP, STOCKPILE, AND RESPREAD 12" OF TOPSOIL  IN THE
EMBANKMENT FOOTPRINT (0.70 ACRES) AND 6" WITHIN ALL OTHER
DISTURBED AREAS WITHIN THE EASEMENT BOUNDARY (2.5 ACRES).
RESPREAD 12" OF TOPSOIL WITHIN EMBANKMENT FOOTPRINT AND 6" IN
ALL OTHER DISTURBED AREAS WITHIN THE PROPOSED EASEMENT.

2. MAXIMUM SIDE SLOPES OF ALL EXCAVATED AREAS TO BE 3:1 OR
FLATTER.

3. COMPACTION SHALL BE NRCS IA-23 METHOD 2. SEE SPECIFICATIONS.

EXISTING TILE

WATER LEVEL CONTROL STRUCTURE



25.0%
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M

EARTHWORK TABLE
CLASSIFICATION

CUT
(CY)

TOTAL FILL + 25%
SHRINK (CY) NET (CY)

GENERAL GRADING 3,322 3,322 0

ELEVATIONS TABLE
CUT/FILL MINIMUM ELEVATION (FT.) MAXIMUM ELEVATION (FT.) COLOR

CUT -5.0 -4.0

CUT -4.0 -3.0

CUT -3.0 -2.0

CUT -2.0 -1.0

CUT -1.0 0.0

FILL 0.0 1.0

FILL 1.0 2.0

FILL 2.0 3.0

FILL 3.0 4.0

FILL 4.0 5.0

NOTES:
1. EMBANKMENT  AND SUBMERGED BERM FILL SHALL BE PLACED IN LIFTS NOT MORE THAN 6" THICK. COMPACTION SHALL BE METHOD 2.
2. EARTHWORK SHALL BE BALANCED ON SITE. A 25% SHRINKAGE FACTOR WAS USED FOR CALCULATION PURPOSES.
3. SELECT, LOW PERMEABILITY SOILS RESERVED FOR UPSTREAM FACE OF EMBANKMENT BELOW NORMAL WATER  LEVEL
4. AREAS OF CUT WITHIN THE NORMAL POOL SHALL NOT DISTURB UNDERLYING SAND LAYER. NOTIFY ENGINEER IF SAND IS ENCOUNTERED.
5. CONTRACTOR SHALL SCARIFY, MOISTURE CONDITION, AND RE-COMPACT 8" OF UNDERLYING CLAY MATERIAL AFTER EXCAVATION IN AREAS OF

CUT WITHIN THE NORMAL POOL (8,375 SY).
6. MOISTURE CONTENT SHALL BE MAINTAINED AT NEAR OR ABOVE OPTIMUM MOISTURE CONTENT FOR EARTHFILL. SEE SPECIFICATIONS.

NORTH



940941
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25.0%

AUXILLIARY SPILLWAY
ELEV = 936.75

PRINCIPAL SPILLWAY

NWL = 936.0

TOP OF DAM = 937.5

EMBANKMENT CENTERLINE ALIGNMENT
TOP WIDTH = 11.0'

ELEV = 937.50

CRP BOUNDARY

EXISTING BRIDGE

U
 AVEN

U
E

920

925

930

935

940

945

950

920

925

930

935

940

945

950

0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00 13+00

STA 1+32.31
EL 933.54 STA 6+19.19

EL 931.95

STA 12+26.62
EL 937.50

STA 0+66.47
EL 937.50

EL 936.75

PRINCIPAL SPILLWAY
SEE SHEET C301

PROPOSED GRADE AT CENTERLINE OF DAM
ELEVATION = 937.5

REMOVE EXISTING 8" TILE
WITHIN EMBANKMENT

FOOTPRINT
REMOVE EXISTING 8" TILE

WITHIN EMBANKMENT
FOOTPRINT

EXISTING GRADE AT
CENTERLINE OF DAM

NORMAL WATER
LEVEL ELEV = 936.0

AUXILLIARY SPILLWAY
OVERBUILD EMBANKMENT TO

937.70 TO ACCOMODATE
FUTURE SETTLEMENT

STRIP, STOCKPILE AND RESPREAD
12" OF TOPSOIL WITHIN

EMBANKMENT FOOTPRINT

DRAWDOWN STRUCTURE
SEE DETAIL ON C502

A B C D E F

A B C D E F
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DAM EMBANKMENT PLAN VIEW
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9+
00

0+00

1+00

2+00

2+
25

93
2 93

3

PRINCIPAL SPILLWAY
CENTERLINE ALIGNMENT

DRAWDOWN STRUCTURE DISCHARGE
12" FLARED END SECTION
IE = 933.0

35 TONS CLASS E RIP RAP MOUNDED AROUND INTAKE RISER
PLACE WITH CARE TO ENSURE INTEGRITY OF CMP PIPE

30 LF 12" CMP DRAWDOWN PIPE
18" CMP INTAKE WITH TRASHRACK

RIM = 935.00
IE = 933.00

SEE DETAIL

CMP WATER LEVEL CONTROL STRUCTUREINSTALL STOPLOG STORAGE STRUCTURE ADJACENT TO WATER LEVEL CONTROL STRUCTURE

30° BEND

13 LF 12" CMP DRAWDOWN PIPE

31 LF 12" CMP DRAWDOWN PIPE

ALUMINUM DROP SPILLWAY
SEE DETAIL C504 - 506

PREFABRICATED 22.5° BEND OR RADIUS
PER PIPE MANUFACTURERS
SPECIFICATIONS

PREFABRICATED 45° BEND OR RADIUS PER
PIPE MANUFACTURERS SPECIFICATIONS

20 LF 12" NON-PERFORATED
HDPE DUAL-WALL TILE

85 LF 12" NON-PERFORATED
HDPE DUAL-WALL TILE

55 LF 12" NON-PERFORATED
HDPE DUAL-WALL TILE

12" HICKENBOTTOM RISER

5' X 5' ANTI-SEEP
COLLARS

927

930

935

940

927

930

935

940

0+00 1+00 2+00 2+25

10'

2'

NORMAL WATER LEVEL = 936.00

EXISTING GROUND SURFACE

PROPOSED GROUND SURFACE

LAST 20LF SHALL BE 15" ALUMINIZED CMP PIPE. DAYLIGHT TO CREEK.

PLUNGE POOL
PLACE 36 TONS CLASS E RIP
RAP OVER GEOTEXTILE FABRIC

ALUMINUM DROP SPILLWAY
SEE DETAIL C504 - 506

12" NON-PERFORATED DUAL-WALL
HDPE TILE. DRAIN TO CREEK.

IE = 931.0

12" HICKENBOTTOM RISER

EXCAVATE BED AND BANK MATERIAL AND PLACE 120 TONS CLASS
E RIP RAP OVER GEOTEXTILE FABRIC. MATCH EXISTING GRADES IN
CHANNEL AND LAY BACK SLOPES TO 4 TO 1. CONTRACTOR SHALL
ENSURE RIP RAP IS PLACED ON STABLE BASE WITHIN STREAM
BED. OVEREXCAVATION AND BACKFILL WITH GRANULAR MATERIAL
MAY BE REQUIRED.
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0.45%
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93
5

936
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93
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93
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5

25.0%

TIE PROPOSED 15" DIVERSION TILE
TO EXISTING 8" TILE.
INVERT ELEVATION = 937.30

EXISTING 8" TILE

735 LF OF 15" DUAL WALL HDPE TILE AT 0.11% GRADE

LOCATE AND REMOVE 50 FEET OF EACH
TILE DOWNSTREAM OF DIVERSION. CAP
EACH END AND SEAL WITH CONCRETE.

EXISTING 8" TILE

PROPOSED DIVERSION
LOCATION

PREFABRICATED 11.25° BEND OR RADIUS
PER PIPE MANUFACTURERS SPECIFICATIONS

45 TONS EROSION STONE 18"
THICK OVER FILTER FABRIC

10
'

20 LF 18" CMP END SECTION WITH
RODENT GUARD.

925

930

935

940

945

950

955

925

930

935

940

945

950

955

0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 7+75

STA 0+00.01
EL 937.30

STA 7+23.48
EL 936.50

15" NON-PERFORATED DUAL WALL HDPE TILE @ 0.11% GRADE

TIE 15" TILE INTO EXISTING JUNCTION. CAP
AND ABANDON DOWNSTREAM TILE IN
PLACE.

DAYLIGHT TILE AT 6" (MIN.)
ABOVE NORMAL POOL

IE = 936.5
EXISTING GRADE AT CENTERLINE

OF PROPOSED TILE

MOUND SOIL  TO MAINTAIN 2.5 - 3.0'
FEET OF COVER OVER TILE

MOUND SOIL TO MAINTAIN 2.5 - 3'
OF COVER OVER TILE

45 TONS EROSION STONE 18"
THICK OVER FILTER FABRIC

LAST 20 LF SHALL BE 18" CMP
PIPE WITH RODENT GUARD.
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NOTES:

1. TILE SHALL BE INSTALLED PER NRCS IA-46
2. TILE TRENCH SHALL BE EXCAVATED WITH A PROPERLY SIZED TILE SPOON TO ENSURE HAUNCH SUPPORT.
3. CONTRACTOR RESPONSIBLE FOR FURNISHING AND INSTALLING PREFABRICATED FITTINGS AND APPURTENANCES TO INSTALL TILE

AS SHOWN AT NO ADDITIONAL COST TO OWNER.
4. THE CONTRACTOR SHALL FIELD VERIFY ALL THE LOCATIONS, ELEVATIONS, GRADES AND SIZES



12" HDPE

PROPOSED
GRADE

CLASS 'E' RIP RAP
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 F
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W

D
EP

TH

6"

18"

36"
MAX.

VA
R

IE
S 

- 2
.5

' (
M

IN
.)

15
"

PROPOSED GRADE

HAND-PLACED
MATERIAL, NO ROCKS.
TAMP IN LIFTS

SOLID PIPE
(NON-PERFORATED

SLOPE CONTINUOUSLY
TOWARD OUTLET

15
"

BACKFILL WITH
EXCAVATED
MATERIAL AND
COMPACT IN LIFTS

A3 TILE TRENCH
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MATCH INVERTS

D

2D CONCRETE COLLAR OF 3,000 PSI MINIMUM STRENGTH
CONCRETE, MINIMUM 2D WIDE CENTERED ON JOINT,
MIN 6'' THICKNESS FOR FULL 2D WIDTH.  THICKNESS
CAN TAPER DOWN BEYOND THE 2D WIDTH.

FlowFlow

NEW SECTION OF TILE
EXISTING TILE

A B C D E F

A B C D E F
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A4 TILE DAYLIGHT AT WETLAND

JOINT
COUPLING

20 LF18" ALUMINIZED CMP
OUTLET SECTION

FINAL GRADE

N
O

R
M

AL
 P

O
O

L 
D

EP
TH

6"

NWL

PROPOSED 15" DUAL WALL TILE

INSTALL RODENT GUARD

A2 TILE JOINT COUPLING
A1 TILE OUTLET TO BLACK HAWK CREEK

SEAL CONNECTION WITH FERNCO COUPLER OR APPROVED
EQUAL AND INSTALL CONCRETE COLLAR OF 3,000 PSI
MINIMUM STRENGTH CONCRETE, MINIMUM 2D WIDE
CENTERED ON JOINT, MIN 6'' THICKNESS FOR FULL 2D WIDTH.
THICKNESS CAN TAPER DOWN BEYOND THE 2D WIDTH.

BOTTOM OF EXCAVATION,
CONTRACTOR SHALL USE TILE SPOON
OR APPROVED EQUIVALENT TO
ENSURE HAUNCH SUPPORT

EROSION STONE. 18" THICK
OVER CLASS I NON-WOVEN
GEOTEXTILE

15" CMP, 16 GA



EXISTING SOIL SURFACE

7
16" HOLES LOCATED AS SHOWN,
PRE-PUNCHED BY SIGN
FABRICATOR.  FASTEN SIGN TO
POSTS WITH 3/8" DIA. STEEL BOLT &
NUT SET, SEE BOLT, WASHER, &
NUT FASTENER DETAIL THIS SHEET
(4 SETS REQ'D. PROVIDED AND
INSTALLED BY CONTRACTOR).
SIGN PANEL TO BE 0.080" THICK
ALUMINUM SUBSTRATE WITH 3M (OR
EQUAL) ENGINEER GRADE REFLECTIVE
SHEETING. SIGN PANELS FURNISHED BY
THE DIVISION OF SOIL CONSERVATION.
SIGN PANEL INSTALLED BY CONTRACTOR.

BACKFILL WITH CONCRETE
(PREFERRED), CLEAN STONE
(ACCEPTABLE), OR  HAND-TAMPED
EARTH IN SMALL LIFTS (SUBJECT
TO ENGINEER'S APPROVAL)

2 EACH OF 4"x4"x12'
PRESSURE-TREATED POST
(TYP.). POSTS SEALED WITH
THOMPSON'S WATER SEAL OR
EQUAL. POSTS, SEALANT, AND
INSTALLATION PROVIDED BY
CONTRACTOR.

SIGNAGE NOTES:

1. DIVISION WILL FURNISH  SIGN PANEL. CONTRACTOR IS RESPONSIBLE FOR PROVIDING POSTS,
HARDWARE, AND INSTALLATION.

2. ALL EXPOSED WOOD SHALL BE SEALED WITH THOMPSON'S WATER SEAL OR EQUAL MEETING ASTM
D-4446-08.

3. ALL STEEL HARDWARE PIECES SHALL BE GALVANIZED OR RUST RESISTANT.

4. NYLON AND STEEL WASHERS SHALL BE USED AS SHOWN ON THE BOLT, WASHER, NUT FASTENER
DETAIL ABOVE.

5. CLEAR UTILITIES WITH IOWA ONE-CALL (800) 292-8989 BEFORE EXCAVATING FOR POSTS.

6. SECURE DIVISION AND LANDOWNER APPROVAL FOR SIGN LOCATION BEFORE INSTALLATION.

7. COSTS FOR POSTS, HARDWARE, WOOD SEALANT AND SIGN INSTALLATION SHALL BE INCIDENTAL TO
MOBILIZATION.

8. CONTRACTOR SHALL INSTALL SIGN POSTS USING A PLYWOOD OR OTHER SUITABLE TEMPLATE TO
MAINTAIN ACCURATE POST SPACING AND ALIGNMENT DURING BACKFILLING OF THE POST HOLES.  TO
AVOID BENDING OF THE SIGN PANELS, POSTS SHALL NOT BE INSTALLED OR BACKFILLED WITH SIGN
PANELS ATTACHED.

9. ONE (1) PROJECT SIGN IS REQUIRED UNLESS NOTED OTHERWISE.

TOP
PANEL

9"

30"

48"
9"

30
"

3"
 (T

YP
.)

54
"

48
"

BOLT, WASHER, &
NUT

FASTENER DETAIL
NOT TO SCALE

STEEL
WASHER

HEAD

NYLON WASHER
AGAINST FACE OF SIGN

STEEL WASHER
BACK OF POST NUT
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FLARED END SECTION FOOTING

1'
-6

" (
M

IN
)

4"

1'-6"

4'
-0

"

CMP FLARED END SECTION WITH TRASH TRACK

#3 CLOSED HOOPS @ 12" OC

(6) #5 HORIZ BARS

FILTER FABRIC

CAST-IN-PLACE
OR PRECAST

CONCRETE FOOTING

3"
CLEAR (TYP)

D2 FLARED END SECTION FOOTING W/ RIP-RAPA2 PROJECT SIGN

SECTIONAL ELEVATION A-A
RISER DETAIL

#4 BARS @ 12''
OC BOTH WAYS

48" CIRCULAR
CORRUGATED METAL
RISER WITH STEPS
RIM = 938.50

CHANNEL IRON FOR
CHECK BOARDS -
SEE DETAIL

7.0'

CAST IN PLACE
BOTTOM STOP
LOG MINIMUM 3''

NOTES:
1) PROVIDE STRUCTURE SHOP DRAWINGS FOR ENGINEERS REVIEW AND

APPROVAL BEFORE FABRICATION OF WATER CONTROL STRUCTURE.
2) WATER CONTROL  STRUCTURE TO BE PRE FABRICATED CORRUGATED

METAL RISER STRUCTURE WITH WATERTIGHT SEALS AT SECTION JOINTS
AND PIPE PENETRATIONS.

3) STOP LOG CHANNEL IS TO BE ANCHORED TO THE WALLS AND FLOOR
PRIOR TO PLACING CONCRETE INVERT.

4) POUR CONCRETE INVERT AFTER STOP LOG CHANNEL IS INSTALLED.
CAST BOTTOM STOP LOG INTO PLACE WITH THREE 12" DIA "J BOLTS".

5) PROVIDE MANHOLE STEPS.
6) PROVIDE MATCHING PADLOCKS FOR ALL LOCKING STRUCTURES.

PROVIDE OWNER WITH FOUR KEYS.

FLAT GRATING WITH HINGE BY
HAALA INDUSTRIES OR APPROVED

EQUIVALENT (PS4X4H)

PROVIDE ACCESS
STEPS

A4 WATER CONTROL STRUCTURE

IE = 933.0IE = 933.0

PLAN VIEW
A

Flow

A

48'' DIAMETER
C.M. RISER

DETAIL A

#4 BARS @ 12''
OC BOTH WAYS

18'' DIAMETER C.M.
DRAWDOWN PIPE

CONCRETE BASE

7.
0'

7.0'

STEPS

18
"

18'' DIAMETER C.M.
DRAWDOWN PIPE

2'' ALUMINUM STOPLOGS

BOT = 932.0

Flow

18"

E4 CORRUGATED METAL RISER

NWL = 936.0

PROPOSED
GRADE

BEEHIVE INLET
GRATE - SEE DETAIL

C
.M

 P
IP

E
SE

E 
SH

EE
T 

C
30

3

WELDED COUPLER
WITH THREADED BANDS

C.M. RISER
SEE SHEET C303

SEAM

30
.00

°

WELDED COUPLER
WITH THREADED BANDSTOP VIEW

SE
E 

SH
EE

T 
C

30
3

SLOTTED PERFORATIONS: 2"X6" SLOTS
SPACED 8" HORIZONTAL AND 6" VERTICAL.

OFFSET 4" AND 8" FROM TOP OF STRUCTURE

CLASS 'E' RIP RAP

STOP LOG STORAGE STRUCTURE

LOCKING BAR
2"X2" X1

4" ANGLE 36" LONG. INSTALL
1

2" BOLT W/ WELDED NUT FOR HINGE
AT ONE END.  DRILL 12" HOLE FOR

PADLOCK AT OTHER END.

6"X1
2" EYEBOLT CAST

INTO SLAB FOR HINGE

4.5 LF 24" DIA DUAL WALL
HDPE BURIED FOR STOP

LOG STORAGE STRUCTURE

COMPACTED SUB-BASE,
8" THICK

135°

INSTALL STOP LOGS
TO 938.00

RIM=935.0

24" DIA. COVER. AGRIDRAIN GR24P
GRATE AND COLLAR OR APPROVED

EQUAL.
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2.00''

6.
00

''

0.75''

NOTE:
ALL ALUMINUM STOP-LOGS SHALL BE PROVIDED BY CONTRACTOR.
CONTRACTOR IS RESPONSIBLE FOR CUTTING STOP-LOGS AS
SHOWN.  THE 0.75'' DIMENSION IS CRITICAL AND NEEDS TO BE
CENTERED IN THE STOP-LOG TO AVOID LEAKAGE.  THE FINISHED
SURFACE SHALL BE SMOOTH TO PROVIDE A FLAT SURFACE FOR
THE STOP-LOG ABOVE IT.  THE CONTRACTOR SHALL DELIVER 10
STOP-LOGS TO THE SITE.  THE COST OF THE STOP-LOG WORK IS
INCIDENTAL TO THE OUTLET CONTROL STRUCTURE.

12''

8.
00

'

2.25''

NOTE:
TWO (2) LIFTING HOOKS REQUIRED

1
2'' DIAMETER ROD

1 1/4'' DIAMETER INSIDE
BEND.  HOOK TO BE IN
LINE WITH HANDLE.

WATER CONTROL STRUCTURE

L 3 X 3 X 3 8
GALVANIZED (TYP)

ALUMINUM STOP LOG 1'' LESS THAN
TIGHT FIT.  FIELD VERIFY LENGTH.

CONTINUOUS WELD

2.
0"

2.
5'

'

2.
5'

'

6''3''1''3''

0.
75

''

LIFTING HOLES
LIFTING HOLES

STOP LOG AND CHANNEL DETAIL

NOTES:
1. CONTRACTOR TO DRILL 38" HOLES IN TOP OF STOP LOG CHANNELS AND

PROVIDE TWO (2) PADDLE LOCKS TO LOCK THROUGH CHANNELS TO
PREVENT LOGS FROM BEING LIFTED OUT WHEN LOCK IS IN PLACE.

2. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FROM FABRICATOR FOR
ENGINEER REVIEW.

STOP LOG CROSS SECTION

LIFTING HOOK DETAIL
E2 CMP ANTI-SEEPAGE COLLAR

5.0'

2.
5'

2.
5'

2"

2"

BAND

1
2"x2" SLOTTED HOLES

FOR 38" DIA BOLTS

SLOTTED HOLES
@ 8" O.C.

BAND

CONTINUOUS WELD BETWEEN
BAND AND COLLAR

A

A
BOTTOM

OF COLLAR

CORRUGATED METAL
SHEET WELDED TO

CENTER OF BAND

TOP
OF BAND

12"

SECTION A-A

CONTINUOUS WELD

A4 HICKENBOTTOM RISER

1.
5'

 M
IN

.

24"

SECURE WITH 4
RUST RESISTANT
SCREWS

NON-PERFORATED
SECTION

3.
5'

CONCRETE JOINT
SEAL

INTAKE 90
PROPOSED 12 INCH
DUAL WALL HDPE
OUTLET TO CREEK

TRASH RACK (BAR GUARD)

12" DIAMETER MINIMUM INTAKE

INSTALL (3) 6.0' LONG
POSTS AROUND RISERS AND
CONNECT TO INTAKE WITH
GALVANIZED 12 GUAGE WIRE

PROPOSED GRADE
(DROP SPILLWAY)

NOTE:

1. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FROM FABRICATOR FOR
ENGINEER REVIEW.



1. Concrete shall have a minimum compressive strength at 28 days equal to 3500 psi.
2. All reinforcing steel bars shall be Grade 60 - #4 bars.
3. Aluminum sheets shall be structural plate (2 1/2" x 9" corrugations) 0.100" thickness and shall be Alloy 5052 conforming to ASTM

B 209 or AASHTO M21.
4. Aluminum angles shall be Alloy 6061-T6 conforming to ASTM B 308.
5. Bolts shall be 3/4" diameter galvanized carbon steel conforming to ASTM A 307.
6. Seam sealant shall be knife-grade asphalt mastic or polymer adhesive sealant tape, Manus-Bond 64-A, or equal.

BILL OF MATERIALS

STRUCTURE DIMENSIONS

Item Quantity Unit
Aluminum Drop Structure 1 each

Concrete (3500 psi) 4.0 cu.yd.

Reinforcing Steel, Grade 60 - #4 Bars 215 lb.

Overfall Height (D) 1.9 ft.

Notch Depth (H) 1.8 ft.

Headwall Height (A) 4.2 ft.

Headwall Length (S) 9.2 ft.

Notch Width (W) 7.0 ft.

Weir Length (L) 14.2 ft.

Straight Portion of Weir (B) 1.5 ft.

Added Upstream Channel Width (Wa) 0.0 ft.

Upstream Channel Bottom Width (Wu) 14.6 ft.

Downstream Riprap Length (RL) 20.0 ft.

Downstream Riprap Height (Rh) 2.0 ft.

Concrete Apron Elevation 934.1 ft.

Weir Crest Elevation 936.0 ft.

Top of Headwall Elevation 937.8 ft.

Auxiliary Spillway Elevation 936.75 ft.

Top of Embankment Elevation 938.8 ft.

ISOMETRIC VIEW

2:1

2:1

3:1

8' MinTop
3:1

2D+Wa

Direction of Flow

B

RL

NOT TO SCALE

Top of Fill to  be a minimum
1 ft. Higher than Top of Headwall

H

4.
0'

R
h

D

W

S

A

 Riprap

Wu/2

Riprap

3:009:00

6:00

Left Right

2:1

2:1 or

flatter

** Quantity includes covered surfaces only (no allowance for laps,
anchorage, etc.)
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A4 NRCS ALUMINUM "TOEWALL" DROP SPILLWAY
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CONCRETE & REINFORCING STEEL
HALF ELEVATION
(Looking Upstream)

CONCRETE & REINFORCING STEEL
HALF PLAN

ALUMINUM STRUCTURE & RIPRAP
 HALF PLAN

W
/2

L/2

6"

Concrete Floor

6"

B

W + 1'-6"

3" 3"

W/2
3"

S

W
/2

 +
 B

 +
 6

"

 4
 @

 1
2"

 O
.C

.

 2 @ 12" O.C.
Varies

 1 @ 12" O.C.

℄

Symmetrical About Centerline

H
D

A
1'

 M
in

.

3" x 3" x 1/4"
Aluminum Angle Headwall
Stiffener

Symmetrical About Centerline

3"

 1 @ 12" O.C. 2 @ 12" O.C.

6" or 0"

5"
4"

4 
3 

@
8"

Location of field- bolted
splice (Detail B) will vary to fit

sheets furnished

ALUMINUM STRUCTURE & RIPRAP
HALF ELEVATION
(Looking Upstream)

℄

XX

NOT TO SCALE

4.0'

6"

Riprap

Concrete cutoff wall

2:12:1

2:1

3:
1

3:1
2

1
2

1

12
"

3"
 c

lr

3"

S

1. W = width for both aluminum structure headwall opening (weir diameter) and downstream
channel bottom width.

2. S = length for both aluminum headwall and concrete cutoff wall.
3. For steel schedule and concrete dimensions, see page 3.
4. Ends of riprap are shown vertical but may be sloped for ease of construction at Contractor's

option, as long as minimum dimensions shown are maintained. No extra payment will be
made for additional rock required for sloped edges.

5. Geotextile shall extend along all riprap surfaces which come in contact with soil.
6. Bar spacings marked "Varies" shall be no greater than 12" nor closer than 3"; adjust

adjacent bars if needed.

Varies

4.0
'

R
h

Downstream riprap with geotextile

3"
 c

lr

2 3

B

2 3

A

SECTION X-X

Mastic

3/4" Dia. Bolts
@ 9 5/8" O.C.

3-1/2" lap

Upstream channel bottom width Wu=W+4D+2Wa

Va
rie

s

2'
-9

"

2:1 or flatter
2:1 or flatter

Wa

2S + W + 1'-6"

Lap splice, typ.

Lap splice

6" max.
3" min.

or flatter

9"

Upstream riprap
w/geotextile

2.5"

A B C D E F

A B C D E F
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A4 NRCS ALUMINUM "TOEWALL" DROP SPILLWAY
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1 3/4"

Mastic

3/4" Dia. Bolts
@ 4 1/2" O.C.
Vertically

1 
1/

4"

3/4" Dia.
Bolts @ max. 10"

spacing

3"x3"x1/4" Aluminum Angle Headwall
Stiffener

1 20 2'-4" 6'-10" 9 9'-2" 82'-6" W + 2 C Leg = W 2 + B + 1'

2 Str. - - 18 2'-4" 42 2[RoundUp(S - .25')] Given

3 Str. - - 10 14'-2" 141'-8" Given W
2 + S + 1.42'

4 Str. - - 7 8 56 RoundUp(W
2  + B + 0.5') W + 1.0'

B

C

1. Forms are not required for concrete apron or cutoff wall if excavated soil will stand vertically. Side slopes above the top of the
concrete shall be 1.5:1 or flatter.

2. When necessary, the site shall be dewatered in accordance with Iowa Construction Specification IA-11, Removal of Water. A
sump pump and crushed rock may be needed.

3. Set aluminum structure to grade and place reinforcing bars.  Apply asphalt mastic between aluminum sheets before bolting
together. Check elevations of the weir, top of floor and bottom of cutoff trench. Check that the reinforcing steel has the required
minimum cover.

4. Wrap reinforcing bars with three layers of electrical tape, or equal, where they pass through the aluminum sheets.
5. Place the concrete floor and cutoff wall in one continuous pour.
6. Backfill around structure with moist soil. Place backfill in 6 inch layers and tamp to a density equivalent to adjacent required

earthfill. Remove dry soil from sides of excavations as backfill is placed so that moist soil is tamped against moist soil. Keep
backfill approximately level around all parts of the structure.

7. Place riprap with geotextile bedding and complete grading and shaping.
8. Seed, fertilize and mulch all disturbed areas in accordance with the seeding plan.

Paint angle faces with
asphalt mastic before
field bolting together

STEEL REINFORCING NOTES:

1. Radius of bend for Type 20 bar = 2".

2. Alternate splice locations for Mark 3
bars may be used at Contractor's
option, with Engineer's approval.
Minimum splice length is 1'-9".

3. Minimum splice length for Mark 4
bars is 1'-4".

1/4    1/2@9

3" x 3" x 1/4"
Aluminum Angle

1/4    1/2@10

 4 @ 12" O.C.
9"

3"

12"

3"clr

3" Min.

12
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NOTES:

1. Field drill 7/8" holes as required in the aluminum structure. Place steel reinforcement through holes. Wrap rebar
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