DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS
CLOCK TOWER BUILDING — P.O. BOX 2004
ROCK ISLAND. ILLINQIS 61204-2004

REFLY TO

AYTENTION OF March 22, 1995

Planning Division

SEE DOCUMENT DISTRIBUTION LIST

The Rock Island District of the U.S. Army Corps of
Engineers has enclosed for your review a copy of the Feature
Design Memorandum ({FDM) with Environmental Assessment (EA),
and a draft Finding of No Significant Impact (FONSI) , for
the Des Moines Recreational River and Greenbelt, Red Rock
Multi-Purpose Trail, Segment 4.

This document addresses proposed construction of a
segment of multi-purpose trail along the north side of
Lake Red Rock, Marion County, Iowa.

The FDM is being circulated for a 30-day public review
period, commencing from the date of this letter. If at the
end of the 30 days, no comments are received that alter the
determination that no significant environmental impact will
result, the FONSI will be signed and kept on file at the
office of the Rock Island District, U.S. Army Corps of
Engineers.

Please send any comments to the address listed below:

District Engineer

U.S. Army Engineer District, Rock Island
ATTN: Planning Division

Clock Tower Building

P.0O. Box 2004

Rock Island, Illinois 61204-2004

Sincerely,

Colonel, U.S. Army
District Engineer

Enclosure
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DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM #10
WITH ENVIRONMENTAL ASSESSMENT

RED ROCK MULTI-PURPOSE TRAIL
SEGMENT 4

LAKE RED ROCK, IOWA

1. INTRODUCTION

a. Purpose, Scope and Organization of Report

(1) Purpose: The purpose of this report is to establish the project requirements
and to evaluate the project on the basis of engineering, economic, and environmental
viability.

(2) Scope: This report includes a project description, alignment alternatives, real
estate considerations, operation and maintenance considerations, a detailed cost
estimate, a plan for project implementation, an economic analysis, design analyses, a
consultant’s report and an environmental assessment.

(3) Organization: This report was prepared by the U.S. Army Corps of
Engineers, Rock Is'and District, and Hanson E~rineers, Incorporated, The planning and
design study completed by Hanson Engineers, Inc. is located in the section
“Consultant’s Report”. The environmental assessment completed by the Rock Island
District is located in the section “Environmental Assessment”. Appendices for all
sections to include the appendices to the Environmental Asses-~2nt and the
Consultant’s Report are grouped together at the end of this document.

b. Project Authority

The Des Moines Recreational River and Greenbelt (hereinafter referred to as the
Greenbelt) was authorized on August 15, 1985 by Public Law 99-88, the 1985
Supplemental Appropriations Act. The Greenbelt calls for the development, operation,
and maintenance of a recreational area on, and along, the Des Moines and Boone Rivers
from Fort Dodge and Webster City, [owa, downstream to relocated U.S. Highway 92 in
the vicinity of Red Rock Dam. A Greenbelt location and vicinity map can be found on
Plate 1 of the Consultant’s Report. Red Rock Multi-Purpose Trail, Segment 4 is one of
many Greenbelt Projects.

c. General Design Memorandum

The Gener..! Design Memorandum (GDM) for Gree- belt covers the
administration, comprehensive plan, plan for initial develc pment and coordination of
this project, and discusses the conditions for Federal participation. The comprehensive -
plan addresses the entire Greenbelt. The Red Rock Multi-Purpose Trail, Segment 4
project is one of the projects included in the comprehensive plan.

d. Other Reports

A list of Feature Design Memorandums (FDM) prepared for other Greenbelt
projects follows:



FDM #1: Bennington Bridge Access, May 1986

FDM #2: Jester Park Campground Improvements, August
1989

FDM #3: Red Rock Multi-Purpose, Segment 1, May 1989

FDM #4: Lutheran Hospital Bike Trail, March 1990

FDM #5: Dragoon Trail Scenic Road Route, October
1991

FDM #6: Red Rock Multi-Purpose Trail, Segment 2,
March 1991

FDM #7:  Hamilton County Scenic Overlooks, Canceled

FDM #8: Downtown River front Plaza/Amphitheater,
August 1992

FDM #9:  Red Rock Multi-Purpose Trail, Segment 3,
March 1993

e. vis ommittee

A Greenbelt Advisory Committee was established in accordance with the
Conference Report on H.R. 2577, dated July 29, 1985. This committee is compesed of
local officials from the cities, counties, and state governments in the Greenbelt project
areas as well as from the Corps of Engineers. Atthe September 4, 1987 meeting, the
advisory committee recommended nine separable projects, including the Red Rock
Multi-Purpose Trail, Segment 4 project, to the Corps of Engineers for construction.

f Princiol { Guideli

Principles and Guid-lines activities were accomplished by a combination of
activities documented in the September 1987 General Design Memorandum (GDM) and
Programmatic Environmental Impact Statement (PEIS), in the workings of the Advisory
Committee, and in this report. A number of alternatives for the overall project were
addressed in the PEIS and the plans were formulated in the GDM for each separable
element in coordination with the local sponsors and the Advisory Committee.

Extensive public involvement activities and public meetings have been conducted on a
continuing basis under the guidance of the Greenbelt Advisory Committee.

g. Local Sponsor

The Red Rock Multi-Purpose Trail System, as described in the Greenbelt General
Design Memorandum, is authorized to be funded entire.y by the Federal government.
Segment 4, like Segments 1, 2 and 3, is not cost-shared with a local sponsor and does
not require a local cooperation agreement. The project is funded entirely by the Federal
g-overnment and will e built entirely on land owned by th= Federa! government. The
C orps of Engineers is the project sponsor.



2. DESCRIPTION OF PROJECT

a. Project Purpose

The purpose of Segment 4 is to provide a recreational facility for use by the
public. The project makes areas of publicly owned land which are presently accessible
only to hikers, accessible to pedestrians_bicyclists, and cross country skiers. Segment 4
will connect to a previously constructed trail at Wallashuck Recreation Area and run
northwest alongside Lake Red Rock terminating at Cordova Park near State Highway
14. Segment 4 is the last in a series of trail segments which will provide a continuous
multi-purpos= trail between the Fed Rock Dam Tailwater Area and State Highway 14.

b. Project Location

The project is located along the northeast shore of Lake Red Rock in Township 77
North, Range 19 West, Sections 33, 32 and 31 , and Township 76 North, Range 19
West, Section 12, 11, 1, 2, 3, 4, and 5 (U.S.G.S. , Pella and Otley, 15' quadrangle),
Marion County, Jowa. The project bezins at Wallashuck Recreation Area and runs
northwest alongside Lake Red Rock for approximately 8.6 miles.

c. ject Description:

(1) The project involves the construction of 43,360 feet of asphalt surfaced trail
and 2,050 feet of concrete surfaced trail. The trail will have a paved width of 10 feet
with a 2-foot or 3-foot earth shoulder on each side depending cn right-of-way
availability, The trail crosses several small drainage channels. All drainage channels
are crossed via culvert and embankment except for two locations which are crossed via
a bridge. The terrain the trail passes through 1s generally very hilly with both forested
and grassland areas.

(2) Segment 4 is only one segment of the Red Rock Multi-Purpose Trail system
authorized by the Greenbelt General Design Memorandum (see Figures 2-1 and 2-2).
Segment 1, described in FDM #3, involved the construction of approximately 1000 feet
of trail and a 500-foot-long-bridge over the Des Moines River. Segment 2, described in
FDM #6, involved the construction of approximately 10,700 feet of trail to include an
underpass below Marion County Highway T-15 and a 400-foot-long bridge over a
portion of Lake Red Rock. Segment 3 as described in FDM #9, involved the
construction of approximately 10,000 feet of trail to inciude a 150-foot-long timber
bridge and 1,250-foot long embankment through Lake Red Rock.
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3. ALIGNMENT ALTERNATIVES .
a. truction Within L Red R |

(1) Description: The proposed trail will be constructed in the Lake Red Rock
flood control pool between Stations 429+00 and 448+00 as shown in Plates 26 and 27
of the Consultant’s Report. The elevation of the maximum flood control pool at Lake
Red Rock is 780 feet above sea level. Conservation pool at Lake Red Rock is at
elevation 742, except during autumn (Sept. 15 to Dec. 15) when the pool is raised to
elevation 744 for the benefit of migrating water fowl. A duration curve and frequency
curve for Lake Red Rock is shown in Figures 3-1 and 3-2 respectively. A tabulation of
elevation and duration is shown in Table 3-1. It should be noted that the duration curve
and tabular data is for the period between 15 April and 15 October which is when the
trail will receive most of its use.

(2) Inundation: Constructing the trail below elevation 780 will result in the trail
being periodically inundated. Approximately 1,900 feet of trail will be constructed
below elevation 780. Approximately 300 feet of trail will be constructed as low as
elevation 765. Allowing for one-foot of wave run-up the trail will be able to be used by
the public until the lake reaches elevation 764. Trail closure gates will be installed at
elevation 783 at both ends of the inundated portion of trail. The closure gates will be
shut for a high water event of elevation 764 or greater which will result in
approximately a 2,000-foot section of trail between the closure gates being closed to the
public. As shown in Figure 3-2, an elevation of 764 results in a percent exceedence
probability of 16 percent which roughly translates to a 6-year-flood-event. As shown in
Table 3-1, the average length of duration for elevation 764 is about five weeks.
Therefore, approximately a 2,000-foot portion of the proposed trail will be closed to the
public, statistically, every 6 years for a period of approximately five weeks.

(3) Compensation for Lost Storage in the Flood Control Pool: Construction
within the Lake Red Rock flood control pool will involve placing approximately 28,000
cubic yards of earth fill material within the flood control pool. The borrow area for the
earth fill material is located within the flood control pool so placement or the earth fill
will not decrease flood storage volume.

(4) Alternatives: Constructir.g the trail within the flood control pool can be
avoided by purchasing privately owned lands. The authority for this project, Public
Law 99-88 as approved on August 15, 1985, authorizes the United States to acquire
privately owned lands by either purchase, donation, or exchange from willing sellers.
Public Law 99-88 specifically states that the purchase of private property must be with
the consent of the owner and that no condemnation authority is authorized. The Corps
of Engineers has not been able to obtain permission from adjacent land owners to
purchase the properties necessary to avoid construction within the flood control pool.
Since the project authority does not allow for the condemnation of private property,
construction outside of the flood control pool is not a viable alternative.

of Priv wned Lands Near Dutchman’s Landi ivision

(1) Description: The proposed trail alignment will require the purchase of
privately owned lands between Stations 339+60 and 389+00 as shown on Plates 21-25
of the Consultant’s Report. The private property which must be purchased for
construction of the proposed alignment either lies within or is immediately adjacent to
the existing right-of-way limits for Marion County Highway G-28. .



00l

06

papesoxy owl] %
08 0L 09 0S¢ )4 ] 0¢ Ol

fﬁ[

A\

1890100 G} - ludy G|
uoljeinq |00d Y00y P8y

ov.

21 74

0S4

GG.L

094

=174

0LL

GlL

( GADN ) 1994 Ui uoneAs(g

08

o84

Figure 3-1: Red Rock Pool Duration




| -

S

A3 IIgEqO4Y SIUSPBEDIXT JuadJEd
Oo¥ OZ O O 05 09 02 08 0B

56

868 B885° 686

s

8L

854

1954

OoB8L

894

<Ll

9LL

ADUSINDIJIJ UOIFENITT HI0H pPIY

084

oL

C Q' O N) uorienarxy

Figure 3-2: Red Rock Pool Elevation Frequency



Elevation

730
742
743
T44
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
778
776
777
778
779
780
781
782
783
784
785

Table 3-1: Red Rock Pool Duration

Red Rock Pool Duration

15 April -

1917 =~
days
13800
13240
4427
3843
2133
1967
1842
1728
1627
1541
1468
1393
1314
1246
1172
1105
1038
960
859
787
722
666
599
519
427
329
283
251
230
186
155
1338
115
89

15 Octobker
1991

Percent # Events

100.0%
95.9%
32.1%
27.8%
15.5%
14.3%
13.3%
12.5%
11.8%
11.2%
10.6%

110.1%

9.5%
9.0%
8.5%
8.0%
7.5%
7.0%
6.2%
5.7%
5.2%
4.8%
4.3%
308%
3.1%
2.4*
2.1%
1.8%
1.7%
1.3%
1.1%
1.0%
.8%
-6%
4%
.3%
.13
.0%
.0%
.0%
.0%
.0%
.0%
.0%
.0%

75
95
131
116
67
57
50
45
37
30
29
29
28
28
29
27
25
26
21
19
16
13
15
i5
16
11

OOOOOOONN&O\UWMMG\O\QO&

Ave Length
184.0
139.4

33.8
33.1
31.8
34.5
36.8
38.4
44.0
51.4
" 50.6
48.0
46.9
44.5
40.4
40.9
41.5
36.9
40.9
41.4
45.1
51.2
39.9
34.6
26.7
29.9
35.4
35.9
38.3
31.0



(2) Alternative Alignments #1 and #2: Alternative Alignment #1 is the segment
of trail between Stations 378+90 and 391+34 as shown on Plate 23 of the Consultant’s
Report. This segment of trail will involve the purchase of private land as shown.
Preliminary tract ownership research indicates that there are known title problems with
the private land which must be purchased. Clearing the title problems may take six
months to a year. A six month to one year delay will adversely affect the project
schedule. To avoid a delay to the project schedule, Alternative Alignment #2 as shown
on Plate 24 of the Consultant’s Report was developed. Alternative Alignment #2 goes
around the private property which Alternative #1 passes through, thus avoiding the
purchase of private property between Stations 378490 and 391+34. Alternative #1 is
the desired alignment and will be constructed if the private land can te acquired in time
to meet the project schedule. If the private land cannot be acquired in tiine to meet the
project schedule then Alternative # 2 will be constructed between Stations 378+90 and
391+34.

(3) Altemative Alignment #3

(a) Alternative #3 is an alternative alignment for the segment of trail between
Stations 337+00 and 391-+35 as shown in Figure 2-1. The proposed trail alignment
between Stations 339+60 and 389+00 will require the purchase of privately owned
lands. The purchase of private lands for this segment of trail can be avoided by
constructing Alternative Alignment #3. Alternative Alignment #3 will depart from the
proposed trail alignment as shown on Plate 21 of the Consultant’s Report at Station
337+00 and run south along the U.S, Government property boundary. Alternative
Alignment #3 goes around the Dutchman’s Landing Subdivision peninsula and ties into
the proposed trail alignment at Station 391+35. Alternative Alignment #3 stays within
the U.S. Government property boundary for its entire length of 7, 600 feet.

%) Alternative AL snment #3 will require that approximately 5,740 feet of trail be
constructed below elevation 780. Approximately 5,050 feet of trail will be constructed
as low as elevation 765. Allowing for three feet of wave run-up, the trail will be able to
be used by the public until the lake reaches elevation 762. Trail closure gates will be
installed at elevation 783 at both ends of the inundated portion of trail. The closure
gates will be shut for a high water event of elevation 762 or greater which will result in
approximately a 5,800-foot section of trail between the closure gates being closed to the
public. As shown in Figure 3-2, an elevation of 762 results in a percent exceedence
probability of 18 percent which roughly translates into a 5-year-flood-event. As shown
in Table 3-1, the average length of duration for elevation 762 is about seven weeks.
Therefore, the construction of Alternative Alignment #3 will require that approximately
a 7,800-foot portion of the proposed trail will be closed to the public, statistically, every
5 years for a period of approximately seven weeks. The proposed trail alignment
between Stations 339+60 and 389+00 is above elevation 780 for its entire length and
will never be closed due to inundation.

(¢) The estimzied cost of Alternative Alignment #3 is $1,449,600. The estimated
cost of the proposed trail between Stations 337+00 and 391+35 is $880,000.
Alternative #3 will run along the shoreline of Lake Red Rock and through existing
wooded areas. The proposed trail alignment between Stations 339+60 and 389+00 will
run along Highway G-28 which is much less desirable in terms of aesthetics, traffic
noise and traffic proximity to the trail users,

(d) After considering real estate concerns, time of inundation, aesthetics, traffic,

and cost, the proposed trail alignment between Stations 339+60 and 389+00 was
selected as the best altemative.
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4. REAL ESTATE REQUIREMENTS. The majority of the proposed trail will be
located on lands which were acquired by the United States as a part of the Red Rock

Dam and Lake Red Rock Project. Portions of the trail will be located on U. S. lands
which nave been outgranted for use by others. Red Rock Trails Segment IV project
requires 173.86 acres. Of this, 142.17 acres are owned by the U. 8. Government and
31.69 acres are in private ownerships.

a. 1. S. Government

The U. S. Government owns 142.17 acres that are affected by this project. Of that,
114.82 acres will be used for trail right-of-way and 27.35 acres are proposed for borrow
areas. Portions of this government owned land are presently leased for public park and
recreational purposes to Marion County Conservation Board. In addition, the County
has obtained right-of-way easements to authorize the use of Federal land for public
highway purposes. The existing leases for the lands managed by the County will be
modified to allow the proposed development within the lease areas. The Corps of
Engineers will obtain permission from the County to construct the trail within the
proposed road easement areas.

b. Landowners

There are three known private landowners. From these landowners, 31.69 acres will
be acquired in fee simple title. This acreage acquisition includes the possibility that
Marion County will have to maintain highway rights-of-way easements, plus the
acreage acquisition includes uneconomic use areas from the landowners.
Commencement of fee title and right-of-way acquisition is scheduled to begin in June
1995.
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5. QPERATION AND MAINTENANCE CONSIDERATIONS
a. Qperation

Operation of the project is the responsibility of the Corps of Engineers. Operation
will include enforcing applicable load limits, vehicle restrictions, and closure devices
required to maintain the safe operation of the facility.

b. Maintenance

Maintenance of the project is the responsibility of the Corps of Engineers.
Maintenance activities will include shoulder and pavement inspection and repair, riprap
inspection and repair, culvert and bridge inspection and repair, culvert clean out,
pavement markings, traffic control, sign replacements, and mowing adjacent to grassed
areas as required.

C. ration and Mainten T Wi ] n

The segment of trail from Station 43 +92.5 to Station 289+60 will be constructed
on U.S. Government owned land currently leased to the Marion County Conservation
Board for the operation and maintenance of Cordova Park and Robert’s Creek Park.
Marion County has expressed an interest in operating and maintaining the segment of
trail that fall within their lease areas. An agreement between the Corps of Engineers
and Marton County concerning nneration and maintenance of the segment of trail
cons*ructed on land currently leased to Marion County will be finalized during the
preparation of the Real Estate Design Memorandum. Since operation and maintenance
of the Segment 4 project is the responsibility of the Corps of Engineers, construction of
the trail is not dependent upon the operation and maintenance agreement with Marion
County.

12



6. COST ESTIMATE
a. General

This section contains the detailed cost estimate which was prepared for the
Red Rock Multi-Purpose Trail, Segment 4 Feature Design Memorandum. It includes
construction, planning, engineering and design, and construction management costs.
The current working estimate (CWE) prepared for this Feature Design Memorandum
(FDM) was developed after review of project plans, discussions, with design team
members, and review of costs for similar construction projects. The Micro Computer
Aided Cost Estimating System (MCACES GOLD ver.5.30) incorporating local wage
and equipment rates was utilized to assemble and calculate project element costs.
These costs and appropriate contingencies, are presented in accordance with EC1110-
2-536, Civil Works Project Cost Estimating - Code of Accounts.

b. Price Level

Project element costs are based on March 1995 prices. These costs are
considered fair and reasonable to a well equipped and capable contractor and include
overhead and profit. Calculation of the Fully Funded Estimate (FFE) was done in
accordance with guidance from CECW-B Memorandum dated 23 Feb. 94, Subject:
Factors for Updating Study/Project Cost Estimates for the FY 1996 Budget
Submission. Table 5-1 shows the Project Cost Summary.

c. Presentation of Estimated Costs

(1) The Segment 4 project was broken down into several major items of
construction. They are presented in the following order:

Segment 4A, Part 1: Station 397 +90 to 498+27
Segment 4A, Part 2: Station 309+70 to 397+90
Additive 1: Station 236+00 to 309+79
Additive 2: Station 189+60 to 236+00
Segment 4B: Station 43+92 to 1839+60

(2) Tables 5-3 to 5-7 show a summary of the Project Construction Cost
Estimate.

d. Contingency Discussion

(1) After review of project documents and discussion with personnel
involved in the project, cost contingencies were assigned which reflect the uncertainty
associated with each cost item. Per EC1110-2-263, these contingencies are based on
qualified cost engineering judgment of the available design data, type of work

13



TABLE 5-1: Project Cost Summary

DES MOINES RECREATIONAL RIVER AND GREENBELT, RED ROCK MULTI-PURPQOSE TRAIL, SEGMENT 4

PROJECT COST SUMMARY, MARCH 1995

ACCOUNT FEATURE

0t LANDS AND DAMAGES

14, RECREATION FACILITIES

SEGMENT 44, PART 1
SEGMENT 4A, PART 2
ADDITIVE 1

ADDITIVE 2
SEGMENT 4B

30. PLANNING, ENGINEERING AND DESIGN
FEATURE DESIGN MEMO  $485.000
PLANS & SPECS $330,000
ENGR DURING CONSTR $20,00¢

31. CONSTRUCTION MANAGEMENT
CONTRACT ADMIN $150,000
SHOP DWG REVIEW $30,000
QUALITY ASSURANCE $310,000

SUBTOTAL

COMBINED TOTAL PROJECT COST

NOTES:

LI BN

H

CURRENT FULLY
WORKING ESTIMATE FUNDED ESTIMATE
(CWE} (FFE}
FEDERAL MNON-FEDERAL FEDERAL NON-FEDERAL
53,000.00 s 53,000.00
1,470,000 $1,520,800
1,090,000 $1,125,900
£.180,000 $7.500,380
730,000 $795,500
970,000 51,504,100
$835,000 931,100
$490, L0 $546,400
6,828,000 a 3 7777100 0

6,828,000 5 7777100

1. TOTAL PROJECT COST IS 100% FEDERAL COST; PROJECT LANDS WILL BE GOVERNMENT OWNED.
2. CONSTRUGTION FOR SEGMENT 4A, Part 1 & SEGMENT 4A, Part 2 SCHEDULED FOR AUG 95 - OCT 96, GIVING INFLATION FACTOR OF 1.035.
CONSTRUCTION FOR ADDITIVE 1, ADDITIVE 2, AND SEGMENT 48 SCHEDULED FOR MAR 96 - JULY 97 GIVING INFLATION FACTOR OF 1.083.

CONSTRUCTION MANAGEMENT COSTS HAVE INFLATION FACTOR OF 1.145.
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TABLE 5-2: Project Cost Estimate for Lands and Damages

DES MOINES RECREATIONAL RIVER AND GREENBELT, RED ROCK MULTI-PURPOSE TRAIL, SEGMENT 4

PROJECT COST ESTIMATE, MARCH 1985

ACCOUNT
CODE ITEM
0t. LANDS AND DAMAGES
o1.- BICYCLE TRAIL
01.A--  PLANNING
01.B.--  ACOQUISITION
0LE--  APPRAISAL
01M.--  LANDS

SUBTOTAL
CONTINGENCIES, Average of
TOTAL, SEGMENT 4

REASONS FOR CONTINGENCIES: 1. UNKNOWN SITE CONDITIONS, 2.

QUANTITY  UNIT

- o s e

10.00%

Jo
Jog
JOB
JoB

UNIT PRICE

5UM
SUM
SUM
SUM

$

AMOUNT  CONTINGENCY CON %

1500 %
20000 $
4000 %

48,000

52 800

4. QUANTITY UNKNOWNS, 5. DIFFICULT SITE ACCESS, 6. LUNKMOWN FINAL DESIGN

15

150
2,000
400

4,800

UNKNOVWN HALUL DISTANCE, 3. UNIT PRICE UNKNOWN,

10.0%
10.0%
10.0%
10.0%

REASONS

W W W W



TABLE 5-3: Project Cost Estimate for Segment 4A, Part 1

DES MOINES RECREATIOMAL RIVER AND GREENBELT, RED ROCK MULTI-PURPOSE TRAIL, SEGMENT 4, SEGMENT 4A, PART 1
PROJECT COST ESTIMATE, MARCH 1935

ACCOUNT
CODE ITEM QUANTITY UNIT  UNIT PRICE AMOUNT  CONTINGENCY CON% REASONS
1403 BICYCLE TRAIL
14038 MOBILIZATION & DEMOBILIZATION 1 JOB SUM H 22804 % 2280 10.0% 25
14038 CLEARING AND GRUBBING 11.70 ACR § 47BOOO § 55926 % 5,593 10.0% 1
14038 STRIPPING 5,576 Ccy s 200 % 11,152 2,230 200% 1,26
14038 BIKE TRAIL EMBANKMENT 39791 C¥ s 600 % 238,746 $ 59,687 25.0% 1.6
14038 AGGREGATE BASE COURSE 2,996 TON  § 21.00 % 62,915 $ 6,292 10.0% 235§
14038 FRIME COAT 3,300 GaL % 200 % 5500 % 650 10.0% 36
14038 BITUMINOUS CONCRETE PAVEMENT 1,482 TON B 5000 % 74100 3 7410 100% 235
1403.B PAVEMENT PAINT STRIPING 10,037 LF 5 C15 § 1506 % 151 10.0% g
14038 STABILIZED AGGREGATE SHOULDER 409 sy 3 110 $ 450 % 45 100% 2,35
14038 STEEL BARRIER POSTS 4 EA S 64000 3 2560 % 256 10.0% 148
14038 CULVERT, 18" DIA. 362 LF s 2000 $ 7240 3 724 00% 146
14038 CULVERT, 24" DiA. 236 LF $ 2900 % 6,644 § €84 10.0% 1,486
14028 CULVERT, 30" DIA. 40 LF $ 3500 % 1,400 § 140 10.0% 146
14038 CULVERT, 26" BlA 386 LF 5 5100 % 19,686 $ 1,969 100% 1486
14.03.8 CULVERT APRONS 32 EA § 16700 § 5344 $ 634 10.0% 146
14038 GULVERT RIPRAP 186 TON % 3000 3 5580 % 658 100% 1,46
14038 CULVERT BEDDING STONE 691 sy $ 415 § 2,868 % 287 100% 146
14.0.3.8 RETAINING WALL 10,883  §F $ 2600 % 304,724 3§ 60,945 200% 146
14038 RETAINING WALL RIPRAP 544 TON % o0 % 11,424 § 2,285 200% 1486
14038 FENCE 1,451 LF 5 2300 8 42,673 § 4208 10.0% 36
14038 FRENCH DRAIN 1,654 LF 3 700 % 11,578 % 2,316 200% 146
14038 DITCH EROSION PROTECTION 5,000 Y $ 135 § 6750 % 1,350 20.0% 36
14.0.3.8 P.C.C. PAVEMENT 2278 5Y 3 2000 % 45560 $ 4556 100% 256
14038 BRIDGE 1,930 SF 5 9500 % 183,350 § 27.503 150% 135
14038 SEEDING B8.80 ACR § §92.00 % 785 § 1,962 250% 135
140238 LANDSCAPING 123 Mi $ 3300000 § 40590 % 4,059 10.0% 135
14038 LANDSGAPING PARKING LOT 1 EA 5 581500 § 5815 % 1,163 200% 135
14038 PARKING LOT 1 EA $ 6350000 % 63,500 $ 9,525 150% 1,35
14038 SIGNS 1 Joe SuM H 2,800 § 560 200% 1,35
14038 SEEDING OF BORROW AREA #1 6.90 ACR % 9200 & €155 S .. 1539 250% 135
SUBTOTAL $ 125789
CONTINGENCIES, Average of 16.81% $ 211,469
TOTAL, SEGMENT 4A, PART 1 i $ 1469364

REASONS FOR CONTINGENCIES: 1, UNKNOWN SITE CONDITIONS, 2, UNKNOWN HAUL DISTANCE, 3. UNTT PRICE UNKNOWN,
4. QUANTITY UNKNOWNS, §. DIFFICULT SITE ACCESS, 6. UNKNOWM FINAL DESIGN
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TABLE 5-4: Project Cost Estimate for Segment 4A, Part 2

DES MOINES RECREATIONAL RIVER AND GREENBELT, RED ROCK MULTI-PURPQOSE TRAIL, SEGMENT 4, SEGMENT 4A, PART 2
PROJECT COST ESTIMATE, MARCH 1995

ACCOUNT
CODE ITEM QUANTITY UNIT UNITPRICE ~ AMOUNT  COMTINGENCY CON%  REASONS
14. RECREATION
14.0.3- BICYCLE TRAIL
14038  MOBILIZATION & DEMOBILIZATION 1408 SUM $ 22804 $ 2,280 100% 25
14038 CLEARING AND GRUBBING Z210ACR  $ 240000 § 53040 § 5,304 10.0% 1
14038 STRIPPING 8330CY § 200 8 16660 % 3332 200% 126
140.3.8 BIKE TRAIL EMBANKMENT 28433CY % 600 $ 168798 § 42,200 250% 186
14038 AGGREGATE BASE COURSE 3381 TON  § 2100 § 71001 8§ 7,100 100% 235
14038 PRIME COAT 3700 GAL  § 160 § 5920 § 592 100% 36
14038 BITUMINGUS CONCRETE PAVEMENT 1654 TON  § 5000 % 82700 $ 8,270 100% 235
14038 PAVEMENT PAINT STRIPING 8,820 LF $ 015§ 1323 % 132 10.0% 8
14038 STABILIZED AGGREGATE SHOULDER 447 5Y $ 110§ 492§ 49 100% 235
14038 STEEL BARRIER POSTS 4 EA $ 64000 § 2560 § 256 1W00% 148
14038 CULVERT. 18" DiA. 535 LF $ 2000 % 10,700 3§ 1,070 10.0% 1486
14038 CULVERT. 24" DIA. 547 LF 13 900 % 15863 § 1.586 100% 1,48
14038 CULVERT, 30" DIA ' 67 LF s 3500 % 2345 § 235 100% 1,46
14038  CULVERT APRONS 52 EA s 140.00 § 7.280 § 728 100% 1,46
1403.B  CULVERT RIPRAP 273TON & 2100 § 57133 § 573 100% 148
14038  CULVERT BEDDING STONE 1,017 8Y - 415 § 4227 $ 422 100% 1486
14038  CULVERT EXTENSION, 24" 65 LF s 7500 § 4875 § 488 100% 148
14038 RETAINING WALL 8,800 SF 5 2800 § 246400 $ 49,280 200% 146
14038 RETAINING WALL RIPRAP 150 TON  § 2100 $ 3150 % 530 200% 146
14038 FENCE: 920 LF $ 3000 § 27600 3 2,760 100% 36
14038 SHEET PILE WALL 2,262 SF $ 2500 § 65 11,310 200% 136
14038 FRENCH DRAIN 813 LF s 700 $ 4791 § 858 200% 1486
14038 DITCH ERQSION PROTECTION 5.000 SY s 135§ 6750 § 1,350 no% 36
14038 SEEDING 9ACR § 89200 § 8o § 2,007 250% 1356
1403B  LANDSCAPING 085 MI § 2300000 § 28,050 % 2805 100% 135
14038  LANDSCAPING PARKING LOT 1 EA $ 581500 § 5815 $ 1.163 00% 1,35
14038 PARKING LOT 1 EA $ 6350000 $ 63,500 § 9,525 150% 135
14038 SIGNS 1 JOB SUM $ 2500 § 500 00% 135
14038  SEEDING OF BORROW AREA #3 19 ACR § 89200 § 1695 § 424 250% 1,35
SUBTOTAL $ 930843
CONTINGENCY, Average of 16.89% s 157,229
TOTAL, SEGMENT 4A, PART 2 § 1087872

REASONS FOR CONTINGENCIES: 1. UNKNOWN SITE CONDITIONS, 2. UNKNOWN HAUL DISTANCE, 3. UNIT PRICE UNKNOWN,
4. QUANTITY UNKNCWNS, 5. DIFFICULT SITE ACCESS, 6. UNKNOWN FINAL DESIGN



TABLE 5-5: Project Cost Estimate for Additive 1

DES MOINES RECREATIONAL RIVER AND GREENBELT, RED ROCK MULTHPURPOSE TRAIL, SEGMENT 4, ADDITIVE 1
PROJECT COST ESTIMATE, MARCH 1935

ACCOUNT
CODE

14
14.0.3.-
14.0.3.8
14038
14.03.8
14028
14038
14.0.3.8
14038
14.03.B
14.03B
14.0.3.8
14038
14.03.B
14038
14038
14038
14038
14038
14038
14038
14038
14038
14.03F
14038
14038
14038

IEASONS FOR CONTINGENCIES 1. UNKNOWN SITE CONDITIONS, 2. UNKNOWN HAUL DISTANCE, 3. UNIT PRICE UINKNOWN,
4. QUANTITY UNKNOWNS, 5. DIFFICULT SITE ACCESS, 6. UNKNOWN FINAL DESIGN

ITEM

RECREATICN

BICYCLE TRAI

CLEARING AND GRUE BING
STRIPPING

BIKE TRAIL EMBANKMENT
AGGREGATE BASE COURSE

PRIME COAT

BITUMINOUS CONCRETE PAVEMENT
FAVEMENT PAINT STRIPING
STABILIZED AGGREGATE SHOULDER
STEEL BARRIER POSTS

CULVERT, 18" DHA.

CULVERT, 24" OIA,

CULVERT APRONS

CULVERT RIPRAP

CULVERT BEDDING STONE
RETAINING WALL

RETAINING WALL RIPRAP

FENCE

REMOVE AND REMNSTALL GUARDRAIL
DITCH EROSION PROTECTION
FRENCH DRAIN

SEEDING

LANDSCAPING

LANDSCAPING PARKING LOT
PARKING LOT

SIGNS

SUBTOTAL
CONTINGENCY, Average of
TOTAL, ADDITIVE 1

QUANTITY UNIT  UNIT PRICE

12.40 ACR
4,100 CY
10,248 CY
2,800 TON
3,075 GAL
1,377 TON
7379 LF
2,600 5Y
3 EA
73 LF
324 LF
12 EA
65 TON
2,004 8Y
14,889 SF
1,288 TON
6,034 LF
2,600 LF
667 SY
2512 LF
1% ACR
03 MI
i EA
1 EA
1 JOB

16.01%

A AR AR R AP B AR WY A @A AN

18

4,800.00
2.00
6.00

21.00
1.60
£0.00
0.15
1.10
£640.00
20.00
23.00
134.00
30.00
415
28.00
21.00
29.00
280
1.35
6.60
892.00
33,000.00
5,815.00
€3,500.00
5UM

AMOUNT

58,520
8,200
61,488
58,800
4920
68,850
1,107
2,860
1,920
1,460
9,356
1,608
1,950
8,317
416,892
27,048
174,986
1.280

16,579
9,812
9,900
5815

63,500

P 2100

O i A AR A AR E R H AN AN N AN s

$ 1025208

§ 1189352

CONTINGENCY CON %

5,952
+,640
15,372
5,880
492
6,885
11
286
192
146
540
161
185
832
83,378
5,410
17,499
728
180
3,316
2453

1,163
5,525

WA A A AR AR AR AR R 8

L

$ 164,144

10.0%
20.0%
25.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
20.0%
20.0%
10.0%
10.0%
20.0%
20.0%
25.0%
10.0%
20.0%
15.0%
20.0%

REASDNS

1286
16
235
386
235

235
146
146
146
148
146
146
1486
146
36
15
3,6
14,6
1.3.5
135
135
135
135



TABLE 5-6: Project.Cost Estimate for Additive 2

DES MOINES RECREATIONAL RIVER AND GREENBELT, RED ROCK MULTI-PURPOSE TRAIL, SEGMENT 4, ADDITIVE 2
PROJECT COST ESTIMATE, MARCH 1995

ACCOUNT
CODE

14.0.3.-

14038
14038
14038
14038
14038
14.02.8
14.0.3.8
14038
14038
14038
14038
1403B
14038
14.0.3.8
14028
14038
14038
14038
14038
14038
14038
14.038
14038
14038
14038
14038
14.03.8

REASONS FOR CONTINGENCIES: 1. UNKNOWN SITE CONDITIONS, 2. UNKNOWN HAUL DISTANCE, 3. UNIT PRICE LINKNOWN,
4, QUANTITY UNKNOWNS, 5. DIFFICULT SITE ACCESS, 6. UNKNOWN FINAL DESIGN

ITEM

RECREATION

BICYCLE TRAIL

CLEARING AHD GRUBBING
STRIPPING

BIKE TRAIL EMBANKMENT
AGGREGATE BASE COURSE
PRIME COAT

BITUMINOUS CONCRETE PAVEMENT

PAVEMENT PAINT STRIPING

STABH.IZED AGGREGATE SHOULDER

STEEL BARRIER POSTS
CULVERT, 18° DIA,

CULVERT, 24" DIA.

CULVERT, 30" DIA.

CULVERT, 36" DIA.

CULVERT APRONS

CULVERT RIPRAP

CULVERT BEDDING STOME
CULVERT EXTENSION, 30"
RETAINING WALL
RETAINING WALL RIPRAP
FENCE

DITCH ERQSION PROTECTION
FRENCH DRAIN

SEEDING

LANDSCAPING
LANDSCAPING PARKING LOT
PARKING LOT

SIGNS

SUBTOTAL
CONTINGENCY, Averaga of
TOTAL, ADDITIVE 2

QUANTITY UNIT  UNIT PRICE

7 ACR
2234 CY
16,218 CY
1,762 TON
1,933 GAL
866 TON
4640 LF
279 5Y
2 EA
145 LF
444 |F
120 LF
75 LF
25 EA
125 TON
687 8Y
70 LF
6,462 5F
104 TON
1,123 LF
333 8Y
418 LF
6 ACR
067 MI
1 EA
1 EA
1.J08

16.66%

““ﬂﬁ““““ﬂ“h““"ﬂmﬁﬁ“ﬂﬂﬂ“““ﬂ

19

4,800.00
200
7.30

21.00
1.60
B80.00
015
116
€40.00
20,00
29.00
35.00
51.00
14500
23,00
415
75.00
28.00
21.00
26.00
135
7.00
892.00
33,000.00
§,815.00
63,500.00
SUM

AMOUNT

33,600
4 468
118.389
37,002
3,003
69,260
696

$
s
3
1
s
s
1
$
5 1,280
$ 2,900
$ 12,876
5 4,200
3 3,825
3 3625
] 28715
13 2,851
¥ 50F0
5 180,936
S 2,184
H 32,567
3 450
5 2,433
s 5352
$ 22110
$ £.815
3 63,500

S 623,698

$ 727616

CONTINGENCY CON%

884
29,600
3.700

6,928

285
525
26,187
437
3257

587
1,338
2211
1,163
9,525

Mﬂ!M“mﬂﬂ“ﬁ“ﬂﬂﬂﬂﬁﬂﬂ“mﬂﬂﬂ“ﬂ““

|

$ 103,918

10.0%
20.0%
250%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
20.0%
20.0%
10.0%
20.0%
20.6"%
25.0%
10.0%
20.0%
15.0%
200%

REASONS

1256
1.8
235
6
235

235
146
1,46
1,46
146
148
146
146
146
1,46
1486
146
36
36
145
135
135
135
135
125



TABLE 5-7: Project Cost Estimate for Segment 4B

DES MOINES RECREATIONAL RIVER AND GREEMBELT, RED ROCK MULTI-PURPOSE TRAIL, SEGMENT 4, SEGMENT 4B
FPROJECT COST ESTIMATE, MARCH 1995

ACCQUNT
<ODE

14.0.3.-

14038
14038
14.03.8
14038
140.38
14.0.3.8
14038
14038
14038
14038
14038
14038
14.0.38
14038
14.03B
14038
1403°
14038
14038
14038
14038
14638
14038
14038
14038
14038
14038
14038
14038
14038
14.0.3.8

REASONS FOR CONTINGENCIES: 1. UNKNOWN SITE CONDITIONS, 2. UNKNOWN HAUL DISTANCE, 3. UNIT PRICE UNKNOWN,
4. QUANTITY UNKNOWNS, 5. DIFFICULT SITE ACCESS, 6. UNKNOWN FINAL DESIGN

ITEM

RECREATION

BICYCLE TRAIL

MOBILIZATION & DEMOBILIZATION
CLEARING AND GRUBEBING
STRIPPING

BIKE TRAIL EMBANKMENT
AGGREGATE BASE COURSE
PRIME COAT

BITUMINCIUS CONCRETE PAVEMENT
PAVEMENT PAINT STRIPING
STABILIZED AGGREGATE SHOULDER
STEEL BARRIER POSTS
CULVERT, 18" DIA.

CULVERT, 24" DiA.

CULVERT, 30" DIA.

CULVERT, 36" EMA.

CULVERT, 48" [MA.

CULVERT APRONS

CULVERT R'PRAP

CULVERT BEDDING STONE
CULVERT EXTENSION, 18"
CULVERT EXTENSION, 35"
CULVERT EXTENSION, 48"
DITCH ERQSION PROTECTION
FREMCH DRAIN

COVERED BRIDGE

SEEDING

LANDSCAPING

LANDSCARING PARKING LOT
PARKING LOT

SIGNS

SEEDING OF BORROW AREA #4
SEEDING OF BORROW AREA #5

SUBTOTAL
CONTINGENCY, Average of
TOTAL, SEGMENT 4B

QUANTITY UNIT  UNIT PRICE

I JOB

12 ACR
75 CY
31466 CY

5,530 TON

8,070 GAL

2719 TON
14,568 LF
449 5Y
4 EA
595 LF
513 LF
189 LF
208 LF
B7 LF
64 EA

367 TON
544 BY
38 LF
90 LF
9 LF
6466 SY
674 LF
1 EA

B.3 ACR
276 MI
1 EA
1EA

1408

22 ACR  §

3BACR $

R R . . I I I " I I T I IR B B B

14.42%

20

SUM
4,800.00
200
5.50
21.00
1.60
50.00
Q15
1.10
54000
2000
2900
500
51.00
54.00
157.00
21.00
4.15
99.00
92.00
120.00
1.35
6.80
25,100.00
652.00
3300000
581500
63,500.00

SUM
892.00
£92.00

AMOUNT

22,804
57,600
14,030

173,062

118,130

9712
135,950
2,185
494
2,560
11,900
14,877
6,615
10,508
8,568
10,048
7,707
2258
3762
8280
10,800
5729
4583
25,100
7404
91,080
5815
63,500
4125
1,962

ISR L I T T " T T~ T R N R R B T T TR T I L B

§  B42639

3 954189

CONTINGENCY CON%

2.280
5,760
2,806
43266
11,613
o
13,595
219
439
256
1,190
1.488
662
1,061
557
1,005

376
828
1.080
1,746
97
5,020
1,851
9,108
1,163
9,525
825
491

WA A A A T B B A A A A AR AN AN

L

$ 121,550

10.0%
10.0%
20.0%
25.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
10.0%
20.0%
200%
200%
250%
10.0%
200%
15.0%
20.0%
25.0%
25.0%

REASONS



involved, and uncertainties associated with the work and schedule. Costs were not
added to contingency amounts to cover items which are identified project
requirements. The following discussion of major project features indicates the basis
for contingency selection and assumptions made. For other elements not addressed
below, the assignment of contingencies was deemed appropriate to account for the
uncertainty in design and quantity calculation and further discussion is not included.

(2) 14.0.3.B Bike Trail Embankment. Quantities for this feature were
developed by the Engineering Consulting firm, Hanson Engineers, Inc., during the
design process. Construction methods for this work are similar to previously
constructed trails in the Lake Red Rock area. For this reason, contingency amounts
for this concern are not excessive. The most important consideration on this work
item is the fact that the trail alignment is not finalized at this time and may change
slightly during the development of plans and specifications. Thus, the bike trail
embankment item is given 25 percent contingency to account for the differing haul
distances and the changes in the cut and fill amounts which may occur and that are
unknown at this time.

(3) 14.0.3.B Retaining Wall. Quantities and layout for this feature were
developed by Hanson Engineers, Inc. and are based on historical records that they
have compiled on projects of similar scope. The work in this item is the installation
of a retained earth system consisting of a layered grid backfilled with granular
material. This wall would then have a facing panel system attached to it. The facing
panels assumed for the cost estimate are composed of concrete blocks. The cost for
this item was a historical unit price provided by Hanson Engineers, Inc. so the
contingency assigned to it was kept lower than a developed cost contingency would
have been. The contingency amount attached to this work is 20 percent.

(4) 14.0.3.B Bridge. This item describes the installation of a prefabricated
steel bridge with a cast in place concrete deck. The material cost of the bridge is
based on a quote from an established supplier which supplied several other bridges for
projects of this type in the Lake Red Rock area. The chief concern for changes in
design at this time are the overall length of the bridge and the size and dimensions of
the abutments and mid-span concrete pier, any one of which could effect the cost.

For this reason the contingency of 15 percent is applied, a number that is high enough
to cover the risks mentioned and at the same time not excessive.

(5) 14.0.3.B Sheet Pile Wall. Quantities for this feature of work were
developed by Hanson Engineers, Inc. The structure consists of a steel sheet pile wall
with attached precast concrete panels to provide an aesthetic enhancement. There are
some design considerations to be finalized on this item so the contingency of 20
percent is given to account for the changes that may occur.

(6) 14.0.3.B Covered Bridge. This work item is for the relocation and
installation of an existing covered bridge that is being donated by Marion County.

21



The bridge is presently located about 8 miles away from its proposed location on the
trail (Station 59+80). The costs involved will be to: (a) move bridge to new site on .
trail, (b) install new abutments, (c) install new floor support beams, and (d) install

bridge. Since the costs for the tasks just described are not based on historical records

and had to be developed using assumptions, the contingency of 20 percent is applied

to the item.

(7) The project’s overall construction cost contingency is 13.9 percent.

The engineering and design for this project includes all planning and design
work necessary to complete the Feature Design Memorandum and prepare
construction plans and specifications. This cost also includes engineering support
during construction. The design effort for the construction was analyzed to determine
the man-year effort required. This estimate is based on monies expended to date,
discussions between the project engineer and project manager, and historical data and
experience gained on other projects of similar nature.

f. Feature 31. Construction Management

Construction management includes the following items: review of project
reports, plans and specifications, and conferences of construction staff to become
familiar with design requirements; biddability, constructability, and operability
reviews; pre-award activities to acquaint prospective bidders with the nature of work;
administration of construction contracts; administration of A/E contracts which
provide for supervision and inspection; establishment of benchmarks and baselines
required for layouts of construction, relocations, and clearing; review of shop
drawings, manuals, catalog cuts, and other information submitted by the construction
contractor; assure specifications compliance by supervision and inspection on
construction work, conferences with the contractors to coordinate various features of
the project and enforce compliance with schedules; sampling and testing during the
construction phase to determine suitability and compliance with plans and
specifications; negotiation with the contractor on all contract modifications, including
preparation of all contract documents required therefore; estimate quantities,
determine periodic payments to contractors, and prepare, review and approve contract
payments; review and approve construction schedules and progress charts; prepare
progress and completion reports; project management and administration not
otherwise identified; and district overhead. These costs may be incurred at the job
site, an area office, or at the District Office. For the construction of the Red Rock
Multi-Purpose Trail, Segment 4, the estimated cost of construction management is
$490,000 for a construction contract with a 2 year duration and an estimated value of
$5.5 million.

22



7. PLAN IMPLEMENTATION
a. Schedule for Design and Construction

(1) The project has been broken into five parts to facilitate the award of
construction contracts. The project parts were determined based upon logical points to
end the trail facility in the event parts of the project cannot be constructed due to real
estate or future funding constraints. The five trail parts are:

Segment 4A, Part 1: Station 397490 to 498 +27
Segment 4A, Part 2: Station 309+70 to 397 +90
Additive 1: Station 236400 to 309+79
Additive 2; Station 189+60 to 23600
Segment 4B: Station 43+92 to 189+60

(2) Plans and specifications are scheduled to be completed and construction
initiated in FY 95 for Segment 4A, Parts 1 and 2. The initiation of construction in FY
95 of Segment 4A, Part 2, is dependent upon the acquisition of private lands by June 30,
1995. In the event that the required lands to construct Segment 4A, Part 2 are riot
available by June 30, 1995, then construction will be initiated in FY 95 on Segment 4A,
Part 1, Segment 4B, Additive 1 and Additive 2. The scheduled completion date for the
construction contract initiated in FY95 1s the first quarter of FY 97.

(3) Plans and specifications are scheduled to be completed and construction
initiated in FY 96 for the parts of Segment 4 which are not covered under the first
construction contract. The second construction contract is scheduled for completion in
the fourth quarter of FY 97. The initiation of the second construction contract for
Segment 4 is dependent upon future federal funding for the Des Moines Recreational
River and Greenbelt Program.

(4) Landscaping for the Segment 4 trail is scheduled for design completion and
contract award in FY 97 with a completion date in FY 99. The initiation of landscaping
for the Segment 4 trail is also dependent upon future federal funding for the Des Moines
Recreational River and Greenbelt Program.

b. Implementation Responsibilities

The Corps of Engineers is responsible for design, construction, and operation and
maintenance of this project.

¢. Coordination

(1) Close coordination has been maintained bet vcen planning, engineering, and
operations personnel within the Rock Island District. Government officials from the
State of lowa, Marion County, City of Pella and the City of Knoxville have been kept
informed of the projects status through the Greenbelt Advisory Committee meetings.
There is strong local support for the project.

(2) The Rock Island District has coordinated with the Marion County
Conservation Board for the segment of trail within Cordova Park and Robert’ Creek
Park and with the Marion County Engineer for the portions of the trail which will be
built within the existing right-of way for Marion County Highway G-28.
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9. RECOMMENDATION

I recommend the construction of the Red Rock Multi-Purpose Trail, Segment 4,
under the authority of the Des Moines Recreational Greenbelt, at a Federal cost of
$6,828,000. The Federal government is responsible for operation and maintenance of

this project.

Date Charles S. Cox
Colonel, U.S. Army
District Engineer
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LAKE RED ROCK MULTI-PURPOSE TRAIL °
SEGMENT 4

LAKE RED ROCK, IOWA

INTROD N

a.

Purpose and Scope of Report

‘The purpose of this report is to document the efforts of Hanson

Engineers Incorporated on the Lake Red Rock Multi-Purpose Trail
Segment 4 planning study. This report includes a project description,
design considerations, design methods and survey control, supporting
documentation and calculations, and plates of the proposed plans.

DESCRIPTION OF PROJECT

a.

Project Purpose

The purpose of Segment 4 is to provide a recreational facility for use
by the public. The project makes areas of publicly owned land, which
are presently accessible only to hikers, accessible to pedestrians,
bicyclists, and cross country skiers. Segment 4 will connect to a
previously constructed trail at Wallashuck Recreational Area. Segment
4 is the last in a series of trail segments, which will provide a
continnous multi-purpose trail between the Red Rock Dam Tailwater
Area and State Highway 14.

Project Location

The project is located along the northeast shore of Lake Red Rock in
Township 77 North, Range 19 West, Sections 33, 32, and 31 and
Township 76 North, Range 19 West, Sections 12, 11, 1, 2, 3, 4, and 5
(U.S.G.S., Pella and Otley, 15’ quadrangles), Marion County, Iowa.
The project begins at Wallashuck Recreational Area and runs
northwest alongside Lake Red Rock for approximately 8.6 miles.

Project Description

The project involves the construction of 43,360 feet of asphalt surfaced
trail and 2,050 feet of concrete surfaced trail. The trail will have a
paved width of 10 feet with a 2-foot or 3-foot earth shouider on each
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side depending on right-of-way availability. The trail crosses several
small drainage channels. All drainage channels are crossed via culvert
and embankment except for two locations, which will be crossed via a
bridge. The terrain the trail passes through is generally very hilly with
both forested and grassland areas.

3. DESIGN CONSIDERATIONS

a.

Civil Design

The proposed horizontal alignment and vertical profile were designed
to minimize alterations of the natural terrain and clearing of vegetative
cover while maintaining gradients and curves that would not be too
difficult or dangerous for the users to negotiate. The proposed trail
design was selected because it provides a recreational facility that best
meets both environmental and user requirements.

Geometrics are based on August 1991 American Association of State
Highway and Transportation Officials (AASHTO) criteria for the
development of new bicycle facilities. Grades on the trail are kept
below or close to 5 percent. Vertical crest curves were selected to
allow for adequate stopping sight distance at 20 mph, and verticai sag
curves were selected to avoid abrupt changes in grade. All horizontal
curves have a minimum design speed of 20 miles per hour. The trail
is 10 feet wide to accommodate both bicycle and pedestrian traffic.
The design criteria for the project is shown in Table 1. Documentation
of the design criteria is in Appendix E.

Conservation of Existing Resources

One of the major design objectives for this project is to minimize
disturbance to existing natural resources. Particular care was taken in
selecting the horizontal alignment to follow the natural contours of the
land as much as possible and still maintain geometric design criteria.
The design profile was determined by following the existing ground
line as close as practical. During the preparation of plans and
specifications, minor changes will be incorporated into the horizontal
alignment to minimize the clearing of large diameter trees, and to
incorporate the resource management needs of the park managers.
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Project Type:

Facility Type:

Design Speed:
Lanes:

Shoulders:

Earth Slopes & Ditches:

Grades:

Vertical Alignment:

Horizontal Alignment:
Vertical Clear Zone:
Horizontal Clear Zone;
Superelevation:
Roadway Barriers:
Bridge Width:

Drainage, Culverts:

Proj.Rep

TABLE 1

Design Criteria
Lake Red Rock

Multi-Purpose Trail Segment 4

New Construction

Multi-Purpose Trail (Bicycles, Pedestrians, Cross Country
Skiers)

General - 20 mph  Grades > 4% - 30 mph
10 ft (2% cross slope) - 8 ft (min.)

3 ft (8% cross slope) - 2 ft (min.)

Fills: 3:1
Cuts: 3:1
Ditch Depth: 1 ft (min.)

5% (max.) 500 ft maximum length on 5% grade

Sag Curves: Ko =120 L=KA L, =401t

Crest Curves: A < 4 L=L,.,=40ft
A=4-7 L = AS%900
A>7 Ko = 18.0 L=KA

S = (400/(7.5 + 3G)) + 73.4 (when G is negative grade)
S = Stopping Sight Distance (ft)

G = Grade (ft/ft)

A = Algebraic Grade Difference (%)
L = Curve Length (ft)

Roygn = 95 ft Rog o = 250 ft

10 ft

10 ft each side of centerline

2% (min.) - 4% (max.)

4.5 ft height (min.)

10 ft (min.)

18 in. pipe (min.)
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in tion 432+
Description

The trail crosses a large drainage channel at Station 432+ 00.
The drainage area is 23.04 acres. Two alternatives for crossing
the channel were considered. The following is a brief
discussion of each alternative.

Bridge Crossing

A 193-foot long prefabricated bridge was designed to cross the
channel. The bridge deck will be 10 feet wide. The bridge
would be supported by one concrete pier and two concrete
abutments. A structural analysis and cost estimate for the
bridge is located in Appendix C. The preliminary estimated
construction cost for the bridge is $171,000.

The elevation of the bridge superstructure was based on
AASHTO design criteria for safe approach gradients to the
structure. The design profile for the trail would be a 300 foot
vertical curve with a beginning grade of negative 4 percent and
an ending grade of zero percent.

Crossing the channel via a bridge would minimize the clearing
of existing trees and alterations to the existing natural terrain.
A bridge would also require a higher maintenance cost than a
culvert.

Culvert and Embankment Crossing

The other viable alternative considered for crossing the channel
was a culvert and embankment. This alternative would involve
constructing a 7,600 cubic yard embankment over a 48 inch
diameter culvert. The embankment would be constructed of fill
from a borrow area and would have side slopes of 3H-1V. The
preliminary estimated construction cost for this alternative is
$122,000. The advantages of a culvert and embankment
crossing are lower constru. .;~n and maintenance costs. Based
on this analysis, a culvert vas selected as the best alternative
for the crossing.
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in tion 459+20
Description

The trail crosses a large drainage channel at Station 459+ 20.
The drainage area is 65.3 acres. Two alternatives for crossing
the channel were considered. The following is a brief
discussion of each alternative.

Bridge Crossing

A 193-foot long prefabricated bridge was designed to cross the
channel. The bridge deck would be 10 feet wide and
constructed of concrete to minimize maintenance. The bridge
would be supported by one concrete pier and two concrete
abutments. A structural analysis and cost estimate for the
bridge is located in Appendix C. The preliminary estimated
construction cost for the bridge is $191,000. See Bridge
Drawings for more information.

The elevation of the bridge superstructure was determined from
AASHTO design criteria for safe approach gradients to the
structure. The design profile for the trail would be a 300 foot
vertical curve with a beginning grade of negative 1.25 percent
and an ending grade of 4 percent.

Crossing the channel via a bridge would minimize the clearing
of existing trees and alterations to the existing natural terrain.
A bridge would also require a higher maintenance cost than a
culvert. :

Culvert and Embankment Crossing

The other viable alternative considered for crossing the channel
was a culvert and embankment. This alternative would involve
constructing a 11,500 cubic yard embankment over a 60 inch
diameter culvert. The embankment would be constructed of fill
from a borrow area and would have side slopes of 3H-1V. The
preliminary estimated constructic 1 cost for this alternative is
$176,000. The advantage of a culv :rt and embankment crossing
is lower maintenance costs.

After considering costs, aesthetics, and impact to existing

natural resources, and wildlife, a bridge was selected as the best
alternative for the crossing.
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TOSSIng at ion 59+

The Marion County Conservation Service offered a covered bridge for
use on the multi-purpose trail. The bridge is 40 feet long and 16 feet
wide. The bridge will be located over a small drainage channel at
Station 59+80. See Covered Bridge Drawings for more information.

Retaining Wall Evaluation

Embankment and retaining wall alternatives were investigated at
several locations. These locations were selected for an analysis to
determine if constructing a retaining wall system would be more
economical than the required earthwork.

Most of the locations are where the proposed trail is to be constructed
adjacent to the existing county highway (CH G-28). In each case, the
earthwork required with or without a retaining wall was computed.
The retaining wall was assumed to be some type of proprietary
retained earth system consisting of a layered grid backfilled with
granular material. Three facing types were evaluated: concrete
panels, concrete blocks, and gabions.

In each case, the facing would be attached to the grid. A summary of
the locations is in Table 2. The summary includes quantities, unit
costs, total costs, and recommendation for each location.

Drainage at retaining walls would be determined during preparation
of plans and specifications depending on the retaining wall facing
selected.

Safety

The eight typical sections, as shown in Sheets 5 and 6 of the plans,
were developed to provide safe travel for users of CH G-28 and the
multi-purpose trail.

Typical Sections #1, #2, and #6 have more than 10 ft horizontal
clearance between the road shoulder and trail shoulder. This
clearar e is more than double the recommended minimum distance of
5 ft in the AASHTO guide; therefore, guardrail protection was not
considered necessary for these sections.
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LAKE RED ROCK MULTI-PURPOSE TRAIL - SEGMENT 1V
MARION COUNTY, IOWA

i 13-Feb-95

Concrete Panel

$25/sq ft of wall face

Concrete Bilocks

$20/sq ft of wall face

Gabions

$15/sq ft of wall face

JWISERS\TRANGAS 204 ARETWALL WK1

Retaining Wall Cost is face area * unit cost
Retaining Wall Cost includes cost of backfill material
Excavation cost for fill placed below 780 ft is added to Borrow Cost

CONTRACT NO DACW25-93-D-0011 0004
HE! # 9452044 ﬁ
I
. TABLE 2 _
Borrow/Retaining Wall Analysis !
|
|
Start End Borrow Retaining Wall | Retaining Wall | Retaining Wall | Retaining Wall | Excavation Borrow Retaining Wall | Retaining Wall | Retaining Wall | Recommendation and
Station Station Volume Voiume Height Length Area for fill < 780 ft Cost Concrete Panel | Concrete Blocks Gabions Comments
{cu yd) {cu yd) (ft) {ft) (sq ft) (cu yds) Cost Cost Cost ﬁ
129+08 Rt | 134+46 Rt 4772 1089 6 538 3228 4772 $86,006.51 $72,377.18 $56,237.18 | Borrow - Lower cost.
146+92 Rt | 150+59 Rt 968 280 3 367 1101 0 &b $29,103.28 $24,026.44 $18,521.44 | Borrow - Lower cost.
177400 Rt | 180450 Rt 3941 1724 6.5 350 2275 1970.5 5,460.00 $67,248.37 $57,790.27 |  $46,415.27 | Borrow - Lower cost.
196400 Rt |202+00 Rt 8270 1703 6 600 3600 5540.9 | $80,053.60 $99,310.67 $84,110671 368 Retajning Wall - Lower Cost, Minimize fill below 780 ft.
208+00 Rt |210+76 Rt 3536 667 | 6.5 276 1794 1768 | $31,824.00 $48,232.46 $40,774.071 $31 8 | Retajning Wall - Lower Cost, Minimize fill below 780 ft.
215+53 Rt |218+00 Rt 7383 1903 10 247 2470 0| $51,681.00 $72,402.05 $63,253.90 | Retaining Wall - Lower Cost, Minimize fill below 780 ft.
242400 Rt [268+00 At 45229 1733 3 2600 7800 45221 ; g0 S$iEg17A YD Retajning Wall - Robert's Creek Dam\protect rip-rap
284+00 Rt|292+34 Rt 19510 3064 8.5 834 7089 19510 | $214,610.00 6 Retajning Wall - Lower Cost, Minimize fill below 780 ft.
340+00 Rt | 344+00 Rt 12562 1716 9 400 3600 11305.8 | $133,157.20 . Retaining Wall - Lower cost, Minimize fill below 780 ft.
376+00 Rt |381+20 Rt 22530 3351 10 520 5200 7434.9 | $187,449.60 | Retaining Wall - Lower cost, Minimize fill below 780 ft.
416+00 Rt |430+51 Rt 38309 5323 75 1451 10882.5 38309 | $421,399.00F  $299040.78 -  BOSEIORA7. . GE 7| Retaining Wall - Lower cost, Minimize fill below 780 ft.
430+51 Rt | 433456 Rt 10788 7272 14 305 4270 10788 , : $150,950.25 $137,349.51 $115,999.51 | Borrow - Culvert Location
430+51 Lt |433+56 Lt 10788 7819 13 305 3965 10788 3 $148,080.08 $134,936.84 $115,111.84 | Borrow - Culvert Location
|
i
l
|
Stationing based on 90% submittal alignment All retaining walls are assumed to be reinforced earth systems of layered grid attached
Unit Costs Borrow Volume was calculated by road design software to a facing of concrete panels, concrete blacks, or gabions.
Retaining Wall Volume was scaled from plotted cross-sections |
Excavation $4/cu yd Retaining Wall Height was scaled from plotted cross-sections All feasible alternatives are highlighted for each section analyzed.
Borrow $7/cu yd Borrow Cost is volume * unit cost The facing design would be selected a:::& preparation of plans and specifications.
,_
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Typical Sections #3, #5, and #7 have a 5 ft land strip between the
county highway shoulder and the path as recommended in the
AASHTO guide. The use of guardrail along the road is considered to
be a danger to vehicles outweighing the benefit provided to the trail
users and is not recommended.

Where possible, a vertical separation between the road and the trail
will be provided to discourage trail users from going from the trail to
the road.

Typical Section #4 provides a horizontal and vertical separation
between the road and trail. This separation meets the requirements
of the AASHTO guide and guardrail is not recommended.

Typical Section #8 is located on the Roberts Creek Dam. There is not
enough width to provide a 5 ft land strip, so guardrail will be at the
county highway shoulder’s edge. A 4.5 ft fence or rail will be provided
between the guardrail and the trail. A 4.5 ft fence or rail will also be
provided between the trail and dam embankment which is protected
with riprap.

Several fences and rail types were analyzed. A wooden fence is
recommended over a chain link fence because of its lower construction
cost and more appealing appearance when compared with the
surrounding rural terrain, The preferred wooden fence is a four rail
fence as used in Segment IIB,

During the plans and specifications phase, special consideration will
need to be given to those locations where the trail crosses access roads,
especially near intersections with the county highway (CH G-28).
Signing and pavement markings, especially with regard to sight
distances, grades, and turning movements, will need to be included.

Since some of the trail would be alongside the county highway, the
impact of the trail on the county highway clear zone was evaluated.

Many of the existing county highway slopes are 2:1 which, according to
the AASHTO Roadside Design Guide are non-recoverable and
considered to be a hazard. There is therefore no clear zone outside
of the edge of the shoulder. There i3 currently no guardrail along the
county highway where the trail would be located. The trail would have
a horizontal and vertical separation from the county highway. The trail
would provide a recovery area for vehicles on the county highway. The
county highway clear zone would not be reduced by the proposed trail
and guardrail would not be required.
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Profile Design

The trail profile is designed to follow the existing ground as close as
feasible while maintaining AASHTO minimum grades and 20 mph
design speed. The profile is designed to always be above the pool
level of 780 ft except from Station 429+ 00 to Station 448+ 00. Some
areas were analyzed to determine if lowering the profile would result
in a significant decrease in the amount of embankment required and
increase the separation between the county highway and the trail.

For grades greater than 4 percent, the horizontal alignment was
designed for a 30 mph design speed. There are three locations of
grades greater than 4 percent. The first location is from Station
352400 to Station 355+00. The grade is 4.5 percent. The horizontal
alignment is on tangent. The second location is from Station 355+ 00
to Station 358+00. The grade is 5.5 percent. The horizontal
alignment has a design speed greater than 30 mph. The third location
is from Station 365 + 50 to Station 374 +50. The grade is 4.22 percent.
The horizontal alignment is on tangent and a curve with a design
speed greater than 30 mph.

Pavement Design

Five pavement designs were analyzed.

4" full depth bituminous concrete on compacted subgrade.
3" bituminous concrete on 6" compacted aggregate base.
5" portland cement concrete on compacted subgrade.

4" shredded wood on 4" compacted aggregate base.

6" aggregate on compacted subgrade.

e e

All five designs would support expected load of pedestrians and
cyclists. Selection should be based on support of intended trail uses,
reflection on local environment and harmony with landscape.

The 3" bituminous concrete on 6" compacted aggregate design is
recommended for the following reasons:

Provides universal access t . users.
Consistent with previous t 1! segments,
Requires low maintenance.

Provides an all weather surface.
Provides a smooth riding surface.

N W=
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The 5" PCC on subgrade is recommended for the segment of trail that
is below pool elevation (780 ft). This segment is from Station 429+ 00
to Station 448+ 00,

Construction inspection should be used to insure pavement depth and
adequate compaction of subgrade and 6" aggregate base. Heavy
vehicle loads should be restricted. Emergency and maintenance
vehicles only should be allowed on the trail.

Pavement Cross Slope

The pavement cross slope would be 4 percent for all horizontal curves
with a radius less than 250 feet (design speed = 30 mph). All other
curves and tangents would have a cross slope of 2 percent. Cross slope
would be to the inside of all horizontal curves.

Borrow Excavation Below 780 Feet and 748 Feet

Some material would be placed below the high water elevation of 780
feet. This amount is approximately 28,000 cubic yards. Of this 28,000
cubic yards, 7,360 cubic yards would be in the retaining wall systems.
The borrow area at Station 450400 can provide this quantity of
material and replace the lost storage for the lake.

Some material would be placed below 748 feet from Station 431+00
to Station 434+ 00. This amount is approxunately 1,320 cubic yards.
The borrow area at Station 450+00 can provide this quantity of
material.

Erosion, Scour Protection and Ditches

Erosion and scour protection at drainage structures were analyzed.
Due to the Hich erodibility of the native soil, it was recommended that
all drainage structure outlets be protected with riprap. A standard
volume of riprap was assumed for all outlets, This volume was 6 ft
wide, 12 ft long, and 1 ft deep. The width of riprap was increased
accordingly for drainage structures with widths greater than 6 feet.

E -osion protection of ditches was analyze d. Due to the high erodibility
of the native soil, it was recommended that all grades 4 percent or
greater be provided with erosion protection until vegetation is
established.
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The county highway ditch would need regrading to inlet the left trail
ditch at Station 150+00. The left trail ditch would need to be
deepened to 2 feet. The culvert inlet would be at the left trail ditch
and outlet to a ravine on the right. The regraded county highway ditch
and the left trail ditch would need riprap protection.

The road ditch from Station 491+ 00 on the right would be filled in by
the trail earthwork. This road ditch would need to be regraded during
trail construction.

A ditch would be added to the top of the backslope from Staticn
490+50 to Station 494+00 on the left. This is shown on Typical
Section #9 in the plans. A minimum 15 ft wide area would allow
access to the ditch for maintenance.

The slopes between the county highway and the trail in typical sections
#3 and #4 are recommended to be protection by erosion control
measures. An open graded aggregate ditch, 2 ft wide and deep, is
recommended between the slope and the left edge of the trail,
Underdrains (6" dia.) are recommended every 50 ft to outlet the open
graded aggregate left ditch to the right trail ditch.

Hydraulic calculations for all drainage structures are in Appendix B.

Quantities

The 8.6 mile project was broken into 4 segments. Segment 4B is from
Station 43+92 to Station 189+60. Segment Add2 is from Station
189+ 60 to Station 236+00. Segment Addl is from Station 236+ 00 to
Station 309+79. Segment 4A is from Station 309+70 to Station
498+28. Construction quantities were calculated and reported for
each segment. The quantities are in Appendix F. A mass diagram was
developed for each segment. The mass diagrams are in Appendix G.

Utilities

Based on the incomplete utility information provided by the Corps, the
utility relocation quantity is assumed to be minimal.

Alterrtive Alignment

An alternative alignment was analyzed for the area from Station
378+00 to Station 392+00. The alternate alignment is labeled as
Alternative #2 on the plans. This alternate alignment diverts from
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Alternative #1 at Station 378+00. Alternative #2 follows the

. government property line and joins Alternative #1 at Station 394 +27
(Station 391+34).
4, DESI THODS AND VEY CONTROL
a. Design and Survey Equipment and Methods

Microstation softwarc by Intergraph, LACES (Lamutt and Associates
Civil Engineering Software), and Geodimeter were used for survey and
design. Design and survey were periormed according to accepted
-engineering practice.

b. Horizontal and Vertical Control

Horizontal control was determined by traverse. Vertical control was
determined by the provided mapping.
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z ra / K SHEET11.DGN . |SHT. LB |PLAN AND PROFILE SHEET STA. 260+00 TO $TA. 282+00
SHEET 12 .0CN SHT. 19 [PLAN AND PROF ILE SHEET STA. 282+0Q TO STA. 30400
rmTQI SHEET13.DGN SHT. 20 |PLAN AND PROF ILE SHEET STA. 304+00 T0 STA. 326300
= GREENBELT VICINITY MAP SHEET 14.DGN SHT. 2| |PLAN AND PROFILE SHEET STA. 326+00 TQ STA. 348400
SHEET15,0GN SHT. 22 |PLAN AND PROFILE SHEET STA. 348+00 T0 STA. 370+00
™ scas SHEET16.DCN SHT, 23 |PLAN AND PROF ILE SHEET STA. 370+00 TO S¥A. 392+00
—p W = SHEET16A.DGN _ |SHT, 24 |FLAN AND PROF {LE SHEET STA. 378+89.92 TO STA. 394+27.3 I
ale iy . . |SHEET17.DGN SHT. 25 |PLAN AND PROF JLE SHEET STA. 392400 TO STA. 414+00
Sl By, ¢ SHEET 18 .D6N HT. 26 |PLAN AND PROF.ILE SHEET STA. 414400 TO STA. 436+00
G ww , [SHEET19.D6N 7. 27 IPLAN AND PROFILE SHEET STA. 436+00 TO STA. 458+00
= SHEET20.D6N €HT. 2B |PLAN AND PROFILE SHEET STA. 458+00 TO STA. 480+00
5 . SHEETZ | .DGN SHT. 29 |PLAN AND PROFILE SHEET STA. 480+00 T0 STA. 498+00
@
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N e T N
gl <V Y
- | = < & -
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1
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.
5028 513291.0290  2137953,6%70 5119 520919.0182  2114300.5085 8062  520610.0542  2113903.8884 9033 S515572,8300  2124813.6300 3089 520181,1200 ~2111471.6000 #0272 FED - i $1a8 x
- C ROCK MARINA :
” 5051 513153.4830  2133483.2630 5120 520900,1823  2112742.5981 3000  $11744.7000  2137064.9000 903 5IST17.4600  2129988,6400 9060  520333.1200 2111579.4000 AN un STA. 43805
sosz  S1T82T.7760  2123421.2310 5121 S521313,.4760  2110796.7149 9001  $13196.2400  2134423.2000 9035 515989.5900  2130097,8500 9061  520556.5300 2111486, 1000 v o
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5035  $21936.6160  2110542.4190 5211 %13268.9030  ZI35813.3330 9003  SI2162.1500  2134134.3200 : 2037  518881.6000  Z119456.2300 9063  515377.0400  2129343.3400 - il
: +29, 66 Pr P
5036  523539.0790  2109664,9530 §400  512975.0406  2i3I3TTI.I650 8001 S18909.2200  2120114.2900 9038 S1BT91.6100  2119237.2600 . . ! K IV
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5108 515842.3634  2(30453.0258 5410 51B403.2T46  Z1IT2T7.9734 9019  511765.9800  2137131.4200 9047  519737.8600 2115179.5600 ) # , , , e
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|
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; ‘| U.$. ARMY EMGINEER DISTRICT
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" ROCK 1SLAND. [LLINOIS
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i
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e w.uu DESIGN SPECIFICATIONS & MATERIAL PROPER TIES |epesi Deser 1ot 1on Sors Foaroved
— ClEe g 1992 A.A,5.H.T.0. SPECIFICATIONS !
s i WITH 1993 & 1994 INTERINS.
L . Lt *
1< 00 v.c 122 PEDESTRIAN / BICYCLE LOADING = 85 P.S.F,
A 00° v.C. i VEHICLLAR LOADING = 10,000 LBS.
. X = +1.968 Ena 00
w 2 TllllllllJ@.ll..\ SUPERSTRUCTURE STEEL PROPERTIES:
2 8 T 3 " STRUCTURAL TUBING: ASTM ASB8, GRADE B ! T ———
S g SHAPES & PLATES: ASTM A588, GRADE B _ +S.
z 2 i 2 ' 8. 6 _ g CORPS OF ENGINEERS
g = P 2 SUBSTRUCTURE_MATERIAL_PROPERTIES: i s s ROCK ISLAND. ILLINOIS
i ,
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3 ol . - | .
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5 3 2 . 1
CLEAR / GRUB / STRIP- ¢ COUNTY
HIGHWAY G-28 - TRAIL
SEED SEED 29-0 A &
TRIM LINE _W
oo B - ),
' TRIM OVERHANGING BRANCHES : A D
" =-|O... ) . . .—.lo.. | lOH-._ 10° rO: _L..uth..
H EXISTING PAVEMENT SURFACE TREATED [ERRTH] PAVEMENT TEARTH]
-0 .| 1 2-gm  3-0v 10°-0 Fe0r 20 2-0" SHOULDER DER SHOULDER
af ¢ EARTH PAVEMENT
& m SHOULDER mﬁ TRAIL SHOULDER : W
L] 1 .
H ' PROFILE. " HANDRAIL OR FENCE
: : m CRATE WITH RETAINED EARTH
: : PROVIDE
: : EROSION
; : PROTECTION
EXISTING GROUND LINE —
N TYPICAL SECTION *3
COMPACTED FILL STA. 268400 TO STA. 234456 OPEN GRADED RETAINED EARTH
STRIP 6 MIN. \ STA. 412+78 TO STA. 429+32 AGCREGATE WHERE NEEDED
oF TOPSOIL COMPACT EXISTING SUBGRADE ¢ COUNTY ! ”
HIGHWAY G-28 - VARIES 1 ¢ TRAIL
TYPICAL SECTION *1
. T . v
SRR s S :
STA. 150+00 TO STA. 198+00 i SHOULDER SHOUY SHOULDER
STA. 200400 TO STA, 208+58
STA. 210+4TT 70 STA. Z16+52 w
STh. 226466 TO STA. 232+00
STA. 236400 T0 STA. 242+67 _
STA. 300+09 TO STA. 336+25 ! ,
STA. 389+00 TO STA. 412+88 e .
STA. 429+4Z TQ STA. 490+50 - .
STA. 494+00 TC STA. 498400 PROVIDE F
EXISTING EROSION
SLOPE ! PROTECTION
PROFILE HANDRAEL OR FENCE
i s~ WITH RETAINED EARTH
TYPICAL SECTION *4 “
STA. 129430 TD STA. 133482 B
; STA. 1a8+00 TO STA. 150400
i STA. 198+00 TO STA, 200+00
STA, 208458 TO STA. 210477
* STA. 336425 TO STA. 342+00 S PIPE_UNDERDRAIN -
"% OPEN GRADED RETAINED EARTH
[ % AGGREGATE WHERE NEEDED
¢ COUNTY B
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‘ !
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U.S. ARMY ENGINEER DISTRICT
CORPS DF ENGINEERS
ROCK ISLAND. ILLINDIS
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DES WOINES RECREATIONAL RIVER ANO QREEMGELT
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W.J.D.
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$Th. 294+56 TO STA. 300+09 INCREASED WHERE REQUIRED FOR xém»%_n s Dot g 20 1995 |™*  [Sotioitorion mimers
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CURVE 130
P.l. STA= 48432.20
&= 155%3g-53"

D= 60%18°-41"
R= 95.00°
Tz 439.67

/€= 35481

S.E.= 0.04°/¢
P.C. STA= 43492.54

f | P.T, STAz 46.50.55

.- CURVE ;165

PJ. 5Ta= 544+04.42

& 96722023

0= 501841

R= 95.0" |

T= _om.mo._
14

C. STA= 52+98.22

L
E=
W.ma« 0.04%"
P.T. STA= 54+58,01

CURVE 140
P, STA= 50+89.14

P.T. $TAz 51+05.64

CURVE 175" -
P, STAz 56+42.8%
& .Ec.uco..-om.n. :

SE.= 0.04°/
P.C. STA= 56+55.]6
P.T. $TA= 57+08.08

CURVE 150
P.l. 5TA= 51+49.06
& 48%~54°-19"
D= 60°-18'-41~
R= wm.o..

E= 9.36

S.E.= OuOA' 47

P.C. STA= 51+05.86
P.T. 5TA= §1+86.95

CURVE 185
P,l. STA= 60+89,5%
&7 TeS-06/-437
D= 28°-38°-52"
R= 200.0°
T= 156,57
L= 265.68'
E= 54.0°
S.£.= 0.04°/°
P.C. STh= 59+32.98
P.T. STAz 61+38.66

{
\ CURVE 135 CURVE 205 CURVE 215
P.l. STA= 66+01,88 P.I. STA= £7+493.23 P.l. STAz TO+56.19
] & 126™10-51' & 35%25'-34 o6 13%307-22"
; =3 D= 60%-18"-41" b= 22*-55°-06" D= 45°-507-12"
2 R= 95.0° R= 250.0° R= 125.0°
= T= 18718’ T= 79.85 T= 14,80
L= 209.22' L 154,58° L= 29,47
g E= 114,91 Bz 1244 €= 0.87
S S.£.= 004!/ S.E. 0.02' S.E.= 0,04/
m P.C. STA= '&A+14.T] P.C. STA= 67+13.38 P.C. STA: 704+43.39
i P.T. STA= TO+I2.95

P.T. STA= §6+423,92 P.T. 5TA= €8+67.96
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£ 00277
e STAT 6T+12.358

,[P.T. 5Ths 66+67.96

\T. STA= S5T+08.08

PiC. STA= 5140586
P.T. STA= 51+26.95

5.E.= 0,047/
P.C. 5TA= TO+4},33
P.T. STA= T0+72.85

i = !
; / /7 . CURVE 140 . CURVE 150 CURVE 165 .
[ : P.I. STA= 50+89,14 P.l. STAs 51+49.06 P.. STA= 54+04,42
i N & 128°-2¢-21” & 48%54-19” & 9Be-22-234
i _ £0°18%41 D= §018'-4i" Dz 60°-13"-41"
i 95,0’ k R= 95.0° R: 95.0°
196.32 T= 43.20¢ T= 106.20°
= 212.32 L= BLOY L= 159,19
123.10° E= .36 E= 4749
E.2 004/ S.E.= 0.047/" §.E.= 0.04'/

P.C. STAs 52498.22

P.T. $TA: 54458.01

CURVE 175 . . CURVE 185 CURVE 195~
Pl §TA= 56H42,89 P.J. STAs 60+89.55 P.I. STA= 66+01.88
& 70*-00'-09" - oF TR%-08-437 o 126%10°-51"

= 45*-50%-]2” 0= 28%-38'-52 b= 60°-18"-4]
125.0"° R= 200.0° fiz 95.0°

§7.53 Ta 156.57" T= 187.18

= 152,721 L= 265.68 Lz 209.22

= 216" - £= 54.0 E= 114,91

Eaz 0,04/ S.E.= 0.04'/" 5.E= 0.04/"

.C. 5TAs 55455.36 P.C, STAz 59+32.98 P.C. STA= B4+l4.71
P.T, 5TA= 61+98.66 P.T. 5TA= 66+23.92

CURVE 225

CURVE 1205 CURVE 215 ) )
PJ. STA= 6749323 P.1. STA= TO+58.19 P.J. STA= 75+16.89
& 35°-257-34 & 13%-30°-22" A 39%-27°-257
De 22*-55'-08" © D= 45%-30"-i2" D= 28%-38'-52"
R= 280.0° R= 125.0¢ Rz 200.0° .
T= 79.85 T= 148" T= Thi12Z
L= 154.58 L= 29,47 L= 137,73
12.49° E= Q.87 Ex 12.47"

S.Es 0,047
P.C. STA= T4H5.16
P,T. STA= T5+82.89

®

CURVE 230 .  CURVE 240 " CURVE 250 -
P.l. STA= T79+88.2] P STA= 82435.92 P.1. STA= 84+38,14
& @030z - & 331y-197 & 23°-55'-51
D= 78%-3@52" D= 28*-38'-62" D= 38711'-50"
R= 200.0"; Re 200.0¢ . Re 50,0
Te 14,07 | T= 59,85 T= 3LT9
Lx 28.10° L= 116,32" Ls 62.66'
€2 0.49 L E= 8.76° . E= 33¥
S.E.= 0,04/ S.E. 0,047 S.Er 0.0477
P.L. STA=. 79+74.14 F.C. STA= 81+76.07 P.C. STA= 84+06,35
P.T, 5TA= 80+02.24 P.T, STAs B2+92.38 P.T. 5Tas 84469.00
CURVE 260
P.l. STA= B7T+00.67
& B405-31"
D= 38%i1-50"
R 150.0°
T- 135,28
a0 : . L- [72015
870 E= 52.0°
B " : , SE= 0,047
: F.C. STA= B5+65.39
. = ] P.T. STA= 8748555
| + v
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CURVE; 240
P.l. STA= {82435.92
& 3319119
D 28°-38°-52"
= 200.0°,
= 59,85 !
i= 116,327
= g,76

TR A O\
N

x
214

847

S.E.= 004/
P.C. STA=|BI+76,07
P.T. 5TA=|82+92,38

CURVE 270
P.1. STA= 91+28.13
&= 101°-0f-39+

= 28°-3l-82~

= 200,07

= 242,174

= 352,65

E= 114,521

S.E= 0,04/

P.C. STAz 88+485,39
F.T, STAz 92+438,05

CURVE i 305
P.L_STA= 199+|7,34
£ 71*-45%03"

D= 32*-44'~26"

R: 175.0°

T= 126.56*

L= 219,15

Es 4097

S 0,04/

P.T. STA= 93409.9F

P.C, S5TA=/96490.78

CURVE 250
P.l, STA= B4+38.14
& 236=55"-51"
D= 39%11°-50"

R= 150.0" R= 150.0
Ta 31,19 T= 135.28°
L= 62.66" L= 220,15
E= 3.3} E= 6199
S.E.= 0,047 5.E.= Q.04

P.C. STAs B4+36.35
P.T. 5TA= B4+69.00

CURVE 280
P.J. 'STA= 93+02.99
& 6740734
0 60°18'-41"

R= 95.0° R= 95.0°
T= 63,69 T= 153.61°
Lz 112,21 L= 1935.22".
E= 13.37T E= 85.61

S.E.=z 0,04/
P.C. STA= 92+33,30
P.T. STA= 93+51.52

CURVE 315
Pl STA= 107+41.44
& 154°-52'-56"
D= 3{*-49'-52"

R= 180.0 Rs 95.0°
T= 807.9% = 32.92
L= 456,58 Ls £3.39"
E= B47.80" Ex 5.54°
5.k 00477 SE.= 0.04'/7

P.C. STA= 99+33.45
P.T. STA= 104+20.03

CURYE 260
P.I. STA: 87400.67
A B4%-05°-31"
D= 38°11"-50"

P.C. STA®s B5+465.39
P.T, 5TA= B7+85,55

CURVE 230
Pl STA= 95+83.60
& 16*-31°-53
D= 60%18-41"

5.E.5 0.04'/
PG, STA= 94+29.99
P. T, STA= 96+23.21

CURVE 325
P.I. $TAs 104+65.08
o Jg%-137-44%
D= 6Q*18'-41"

P.T. STA= 104+95.54

CURVE ‘335 CURVE 345 CURVE 355
Pl 'STA= 105+96.97 P.. STA:= 106+92,57 P STA= 113+60.22
& 90°-00F-06" o0 AT-04"-03" &7 TB%-35'-50"
D= 60*-181-41" D= 60%18'-41" D= 22%55'-06"
R= 95.0° Re 95.0° R: 250.0° .
T= 960" |- T= 4137 T= 204.61°
L= 149,231 L= 78.04° L= 342.95'
; E= 39.35° Es 8.62' (E= 73.06°
o ) S.E.= 0,04}/ _ S.E.= 0.04'/ S.Ex 0,02/
\ P.C. STA= 105+01.97 P.C. STAs 10645120 P.C. STA= 1145561
/ : / f N _.7 P.T. STA=|106451.20 P.T. STA» 107+29.24 P.T. STA= 114+498.56
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CURYE 325

P S5TA= 1D4-+65.08
& 39°%13 -4

D= 60%19/-R1"

R= 95.0° |

s 0.04°/

- |S.E.s 0.
,C. STA= 10443216
P.T. STA= [04+85,54

i

CLRVE 355

AP.L STA= .=u+.m¢.nn‘

& T@*-35°-B0" -

= 0,027
. STA= [11+55.61

P.C. STA= m»m....:.wn .

P.T. $TA= 124435.52

CURVE 335
Pl §TA= mOm.nmm.mq

L
Es
s.Ex 0,047
P.C. STAs 10540197
P.T. STA= 106+451.20

CURVE 350
Pl 5TA= 1ITH3.14
o 34%-16°-17"
D= 28%-38°-52"
R= 200.0°

P.C. S5TAn 116+457.42

P.T. STa= HTHTT.AGE

CURVE 85

S.E: 0,047
P.C. STAs 124+96.52
P.T. STAs 12748196

. CURVE 345
P.1.'STAz 106+32.57
A AT"-04'-03

P.C.' $TA= 106+51.20
P.T. STA= 107+29.24

CURVE. 360

E.= 0.02'/7 )
L. 5TA= 119467.88
1. STA= 121+83.4]

CURVE 50

© P STA= 128+473.63

o TT%09-12”

D= 60%-18'-41"

R= 95.0"

T= 7577 .

L= 127.93

E= 26,52

S.E.s 0.04'7

P.C, STA= 127497.85
P.T. §TA= 129+25.78

| | 1

{

"CURVE 405
P.L STA= |31+47.02
& 211909
D= 4%-58'-40"
R= 1151.00
1= 216.62'
Ls 42823
Es 2021
S,E.: 0,02/
P.C. STAT 129+30.41
P.T. 5TA= 133+88.63 R
o
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CURVE 85
P.I. STA= 126+69.68
& 8146’ 16"

0= 28°-38'-52-
AR 200.0°

T= 1T3.16" |

=Ip.C. STA= 124+36.52

ZIP.T. STA: 12748196

Aeoe 53%235-F2

CURVE 415
13411553
o

D= GO%-18-1”
R= 95.00 !
T= 4778
L> 88.54° ﬁ

—1E= 1134

S.E.z 0.04°4"
P.C. STA= y37+91,63
P.T. 5TA= 13B+80.19

CURVE 485

P.J. STAr 146+61.82
& 3B%2263
D2 60*-18'-41”

Rz 95.0'

T= 33.07 !

L= 63.64

E= 559

JS.E.x 0,047

P.C. STA= |46+28.75
P.T, STA= [46+92.3%

|

CURVE 90
P.1. §TA= 128+73.63
& 11 09-12¢

D= 601841

R= 95.0°

T= 15,77 -

L= 127.93°

Es 26.52'

S.E.= 0,04/

P.C. STA 127497.85

CP.T. STAs 129+25.78

CURVE 425 :
P.l. §TAx 135+404,55
834-52°-20"

60*-18*-41"

il k214
R U [ LI L O
4 o0
o on
[Sl=4
52

R.T. STA= 136+48.2T

CURVE 465
F.J. $Ta= 140+8L35
o 52%-427-32"
D= 45°-50'-12"
R= 125.0°
T= 61,93
Ls 114,99
E= 14.5*
S.E.= 0.04° /7
PC. STA= 140+19,42
P.T. STA= j41+34,42

CURVE 435
P.J. STA= 148476.65
A= TB*-36"-46"
D= GO*-1B"-41"
R= 95.0° :
T= 77.7T7"
L= 130.34
E= 27.78"
S.E.= G047
P.C. S5TA= 147+98.88
P.T. STA= 149+29.22

CURVE 405 :
P STA= I31447.02
& 21"1%'-00"

D= 4%-58°-40"

R= 1151.00°

1= 216.62"

L= 428,23

E=: 20.61’

SE.= 002

P.C. STAs 129+30.41
P.T. STA= 133458.63

CURVE 440
P STA= [37+00.70
2 44°-26'-44"
D¢ G0*187-41"

P.C. 5TA= 136+70.89
P.T, 5TA# 137+44.58

CURVE 475
PI STA= 143+T7.77
o B1™AL-26~

S.E= Q047 -
P.C. S$TA= 143403.12
P.T. STA= 144437.71

CURVE 505
P.I. STA= 150406.88
b TE*-49-23"
D= 60%18"-41"
R= 95.0°
T= 15.3%
L= j27.38°
Ez 26.24
S.E= 0,04/
P.C. $TAs 14943155
P.T. STAz 150+58.93

CURVE 515
P, STA= 153442.67
& 48%-367-08”
D= 60-18"-41"

oesweo [wur b T 3mam)
™
ATT1]

Li

[

: R+ 5.0’
i T= 42.90'
_ Lz 80.59"
_ E= 9,24’
S.E.= 0.02'/°
_ P.C. STA= 152+99.77
P.T. STA= 153+80.36
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DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM NO. 10
WITH ENVIRONMENTAL ASSESSMENT

RED ROCK MULTI-PURPOSE TRAIL
SEGMENT 4

LAKE RED ROCK, IOWA
ENVIRONMENTAL ASSESSMENT
I. PROJECT PURPOSE AND ALTERNATIVES

(1) The purpose of this Environmental Assessment is to address the
environmental impacts of construction of a multi-purpose trail segment described in
Section 2 of the main report. Alternatives to the proposed action include the No
Federal Action alternative and other designs and alignments for trail construction.

(2) The selected design will traverse a variety of landscapes and will
combine with previously constructed trail segments to provide non-motorized access
between the Wallashuck Recreation Area and Iowa State Highway 14. Objectives
considered in formulating trail design and alignment included remaining within
existing Federal boundaries, maximizing user safety, minimizing impacts to
terrestrial habitat, minimizing impacts to wetlands and other aquatic habitat,
minimizing trail length below the Red Rock flood pool elevation, and maximizing
aesthetic values.

(3) Preliminary review of alternative trail designs included examination
of alignments which would have increased trail length, and of designs which would
either raise the trail above the flood pool to increase its usability or would lower it
to decrease embankment needs. (See Section 3 for additional information on design
alternatives.) Alternatives which increased trail length could have increased
aesthetic benefits for trail users; however, greater adverse effects on terrestrial and
aquatic resources would be expected during construction. Designs or alignments
which kept the trail surface above the flood pool would, in most cases, reduce
impacts to aquatic resources, but would significantly increase project costs or
require condemnation of private lands. Consequently, the overall impact of these
alternatives to the human environment natural resources is expected to be equal or
greater than those anticipated for the preferred plan. With no Federal action, no
project impacts would occur; however, no long-term benefits to recreation would be
expected.

II. MAJOR FINDINGS AND CONCLUSIONS
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The project is expected to be beneficial to recreation resources in the
Lake Red Rock area with no significant impacts to natural, cultural, economic, or
social resources. For this reason, an Environmental Impact Statement (EIS) will
not be prepared for this action. Construction of Segment 4 will require the
placement of earth fill below the calculated Ordinary High Water (OHW) elevation
of 748.0 NGVD in an area designated as a wetland. State of Iowa Section 401
Water Quality Certification has been requested for compliance with the Clean
Water Act, and a Section 404(b)(1) Evaluation has been prepared (Appendix B).

III. RELATIONSHIP TO ENVIRONMENTAL REQUIREMENTS

(1) The project will comply with Federal environmental laws, Executive
orders and policies, and State and local policies including the Clean Air Act, as
amended; the Clean Water Act, as amended; the Endangered Species Act of
1973, as amended; the Federal Water Project Recreation Act; the Fish and
Wildlife Coordination Act of 1958, as amended; the Land and Water
Conservation Fund Act of 1966, as amended: the National Environmental
Policy Act of 1969, as amended; and the National Historic Preservation Act of
1966, as amended.

(2) The project is located primarily on federally owned lands and Marion
County owned right-of-way for Highway G-28. Approximately 2.5 acres of land will
be purchased from a neighboring landowner and result in the conversion of land
currently farmed to other uses. Approximately 0.4 acre of this parcel is considered
prime and unique farmland. A Farmland Conversion Impact Rating has been
prepared and coordinated with the Marion County Soil Conservation Service (see
Appendix A-14). A loss of 0.63 acres of wetlands will occur from construction. One
of the borrow sites to be used for the project is located within the flood control pool
of Lake Red Rock so that flood storage volume will not be decreased by the
placement of earth fill in that wetland. This borrow site will be excavated and
shaped to create a 1.25 acre wetland to serve as mitigation for the 0.63 acre fill (see
plates B-1,2, and 3 of Appendix B). This segment of the Des Moines River is not a
federally recognized wild or scenic river. Therefore, this action will not conflict with
the provisions of the Farmland Protection Policy Act of 1981; Executive
Order 11990, Protection of Wetlands; Executive Order 11988, Flood Plain
Management; or the Wild and Scenic Rivers Act of 1968.

IV. AFFECTED ENVIRONMENT

(1) The project site is located in Sections 2, 3, 4, 5, 11, and 12, Township
76 North, Range 19 West, and in Sections 31, 32, and 33, Township 77 North, Range
19 West, Marion County, Iowa. Segment 4 begins at the entrance road to
Wallashuck Recreation Area at the northern terminus of Segment 3 construction
(Greenbelt Multi-Purpose Trail at Red Rock).

(2) The portion of the proposed alignment located on Federal property is

zoned for low density recreation, high density recreation, or forest. The alignment
traverses a variety of land use and habitat types, including second-growth forest
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areas, wooded ravines, agricultural fields, sparsely vegetated flood control pool,
developed recreation areas, plantations of trees and prairie grasses, and county
roadsides. The compartment report for the Natural Resources Inventory System
states that management emphasis in this area will be placed on improving the
value for recreational pursuits, protecting and enhancing unique habitats,
improving forest, and improving wildlife viewing possibilities and aesthetics.

(3) Field reconnaissance of the proposed alignment revealed several
areas to contain very high quality stands of native oak-hickory forest. Station
locations through these high quality timber stands include 116+00-124+00, 140+00-
144+00, 186+00, 191+00-193+00, 201+00-204+00, and 311+00-320+00 (see plan and
profile plates from Consultants Report). These areas will receive minimal
disturbance during the clearing and grubbing stage of trail construction. Several
locations along the preliminary alignment contained sapling-sized oak and hickory
suitable for transplanting prior to clearing and grubbing. Reforestation efforts will
attempt to utilize these forest resources. '

(4) Borrow material to be used for trail construction will likely be
obtained from three out of five designated sites (see plate #7 of Consultants Report).
Site #1 (6.9 acres) is a lake shoreline site located within the flood control pool of
Lake Red Rock in Section 12, Township 76 North, Range 19 West (Station 450+00).
Approximately 100,000 cubic yards of borrow material is available, including 1,320
cubic yards used to compensate for construction fill below elevation 748.0. This site
will be excavated and shaped to create wetland conditions. Site #3 (1.9 acres) 1s an
upland location along the entrance road to Fifield Recreation Area (Section 3,
Township 76 North, Range 19 West, Station 301+00). Approximately 7,500 cubic
yards of borrow material will be removed from the west roadside. Site #4 (2.2 acres)
is an upland location in Cordova Recreation Area (Section 32, Township 77 North,
Range 19 West, Station 181+00). The site is currently occupied by a picnic shelter
which will be replaced after removing approximately 6,500 cubic yards of borrow
material. Two additional borrow sites have been identified as back-up sites should
any problems arise with the areas listed above. Sites #2 and #5 are both upland
areas north of Marion County Highway G-28. Site #2 (12.6 acres) is in Section 12,
Township 76 North, Range 19 West (north of Station 425+00). Site #5 (3.8 acres) is
in Section 31, Township 77 North, Range 19 West (north of Station 405+00-485+00).
No more than 100,000 cubic yards would be removed from either back-up borrow
site should one of the aforementioned sites be unavailable. Borrow sites will be
shaped and groomed to blend in with the local terrain after construction. Borrow
activity will not affect significant cultural resources or other environmental
concerns.

(5) Wildlife species found in the project area include songbirds and
small mammals such as mice, shrews, voles, squirrels, rabbits, opossums, raccoons,
and skunks. In addition, game species such as white-tailed deer, bobwhite quail,
ring-necked pheasant, and wild turkey may utilize this area. The mature forest
also provides habitat for the northern flicker and other woodpecker species, as well
as nesting cavities for owls and small mammals.
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V. AFFECTED NATURAL RESOURCES

(1) Construction of the Segment 4 trail alignment will result in the loss
of some woody and herbaceous vegetation. The area to be cleared and grubbed for
construction of the 43,360-foot trail segment is approximately 80.2 acres (53.1 for
the trail and 27.1 for all borrow activity). Approximately one-third of this area is
forested habitat that will be affected. Following construction, all disturbed areas
outside the paved trail surface will be reseeded and reforested where appropriate;
however, replacement of mature trees will require several decades to complete.

(2) The long-term effect of the project is expected to be beneficial to
man-made resources in the area with no significant adverse effect on natural
resources. No mining activity is present in the project area, and no mineral
resources will be affected by the proposed action. Minor, temporary impacts to
noise levels and air quality may occur as a result of construction and
transportation of materials. No long-term significant impacts are anticipated, and
no air quality standards should be violated.

(3) Minor, temporary increases in turbidity and levels of suspended
sediments would occur but are expected to return to original levels following
construction. No long-term adverse impacts to water quality are anticipated.
Construction of Segment 4 will require the placement of fill below the calculated
OHW elevation of 748.0 into an area designated as a wetland; therefore, a Section
404(b)(1) Evaluation has been prepared (Appendix B).

(4) Two federally threatened species, prairie bush clover (Lespedeza
leptostachya) and western prairie fringed orchid (Platanthera praeclara); and two
federally endangered species, bald eagle (Haliaeetus leucocephalus) and Indiana bat
(Myotis sodalis), are listed for Marion County, lowa.

(a) The prairie bush clover and the western prairie fringed orchid are
considered to potentially occur statewide in Iowa based on historical habitat. The
prairie bush clover occupies dry to mesic prairies with gravelly soil. The western
prairie fringed orchid occupies wet grassland habitats. These species will be
searched for before any prairie remnants are disturbed. The project is not expected
to impact either species.

(b) Bald eagles utilize large trees along the shoreline of the Des Moines River
below Red Rock Dam as resting and feeding perches during winter months. The
proposed alignment is primarily located in upland areas upstream of the dam, and

construction and use of the trail are not expected to disrupt eagle feeding or roosting
habits.

(¢) The Indiana bat uses large trees with cavities or loose bark as summer
roosts, and uses caves as winter hibernacula. The presence of the species in the
vicinity of the proposed project was documented by Dr. John Bowles of Central
College in Pella, Towa, during surveys conducted from 1980 through 1983. Although
the Indiana bat may potentially occur within any of the habitat types found in the
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project area, the mature upland forest tracts have the greatest potential for
utilization as summer maternity roosting habitat.

(d) In planning and designing the proposed trail alignment, the Rock Island
District has incorporated several measures to avoid direct impacts to the Indiana
bat and minimize adverse effects to potential summer roosting habitat for the
species. The trail alignment was designed to minimize impacts to mature woody
vegetation where possible. To avoid the potential for direct impacts to summer
maternity roosts, no clearing of wooded areas will be allowed during the period from
May 1 through August 30, and minimal clearing will be allowed of trees with a
diameter at breast height (dbh) of 11 inches or more. Prior to construction, the
alignment will be reinspected and minor adjustments will be made, where possible,
to further minimize loss of potential roost trees.

(e) State-listed endangered, threatened, or special concern species for Marion
County include only the Indiana bat, and no adverse impacts to the species are
expected to result from this action.

V1. AFFECTED CULTURAL RESOURCES

(1) Four archeological sites are recorded within the proposed multi-purpose
trail and borrow site project areas. Sites 13MA271 and 275 were recorded in 1986
by Gilbert Commonwealth for the Corps (Roper 1986). Additional investigation was
recommended for these sites at that time. Site 13MA538 and 539 were identified by
American Resources Group under contract for the present action.

(2) Sites 13MA271 and 275 were reevaluated for the present action. Site
13MA271 was intensively shovel tested (n=35) and found to be completely destroyed
by erosion. Thirty-one shovel tests were excavated on site 13MAZ275 yet only one
artifact was recovered. Neither site is considered eligible for the National Register
of Historic Places.

(3) Sites 13MA538 consists of a Woodland period artifact scatter and feature
remnant. The site is limited to the severely eroded terminus of a southerly trending
ridge spur. The artifact scatter consisted of nondiagnostic chipped lithic debitage
and prehistoric ceramic material. The feature remnant consisted of a scattering of
burnt sandstone. The scatter and feature remnant were devoid of archeological
integrity as the original artifact bearing A-horizon had completely eroded away.
Shovel testing, post hole excavations, and cutbank inspection failed to identify
buried cultural horizons. The site was determined to ineligible for inclusion into the
National Register of Historic Places.

(4) Site 13MA539 is a late nineteenth/early twentieth century
farmstead/residence located primarily outside of the proposed impact area. The site
has been severely disturbed by park development. Due to the poor integrity and the
relatively recent age of site 13MA539, it is not considered eligible for inclusion into
the National Register of Historic Places.
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{(6) The multi-purpose trail and borrow areas were surveyed and cleared for
cultural resources. The Corps letters dated 17 January and 27 February 1995 and
the State Historical Society of Iowa (Iowa State Historic Preservation Office, SHPO)
replies of 1 February and 7 March 1995 (R&C#: 950163098) document this
clearance (Appendix A).

(6) If the scope or design of the project should change, or if the execution of
the project should uncover any item of archaeological, historical, or architectural
interest, the Corps will ensure that reasonable efforts are taken to avoid or
minimize harm to the property until its significance can be determined (36 CFR
800.11).

VII1. SOCIAL IMPACT ASSESSMENT

(1) Community and Regional Growth. No significant impacts to
community or regional growth would result from construction of the proposed multi-

purpose trail.

(2) Displacement of People. The proposed project would not require any
residential relocations or displacement of people.

(3) Farm Displacement. No farmstead displacement would result from
the proposed project.

(4) Community Cohesion. The construction of the multi-purpose trail
segment will have a positive impact on community cohesion. The proposed project
will add new recreation facilities and extend an existing multi-purpose trail from
one recreation area to another. The planned facilities will enhance the recreation
opportunities available at Lake Red Rock, making the site accessible to more
recreationists and attracting visitors from beyond the immediate area.

(5) Public Facilities and Services. Public facilities and services would
greatly benefit from the proposed trail which would allow greater accessibility for
trail users and provide for a more enjoyable recreation experience. Construction of
the trail segment will help fulfill the current and projected public demand for
recreation trails within the Des Moines Recreational River and Greenbelt
boundaries.

(6) Life, Health, and Safety. The new multi-purpose trail would provide
non-motorized passage between the affected recreation amenities, reducing
potential life, health, and safety threats associated with the highway routes that
trail users currently travel to access the recreation areas. Portions of reservoir land
in the project area are currently open to public hunting. Use of these portions of
trail may need to be restricted during late fall and winter to avoid conflicts in use.
Trail use is low at these times, and, because the trail will remain open in areas
where hunting is not currently allowed, no significant reduction in use is
anticipated.
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(7) Property Values and Tax Revenues. The property is located on
Federal lands, county right-of-way, and a small portion of privately owned land to

be purchased by the Government. The project is not anticipated to significantly
affect property values or tax revenues.

(8) Business and Industrial Growth. No business relocations would be
necessitated by the proposed multi-purpose trail. No changes in business activity
would be noticed during or after construction. For these reasons, the project is not
expected to affect business and industrial growth in the region.

(9) Emplovment and Labor Force. Construction of the project would
slightly increase employment in the area but would have no noticeable effect on the
employment and labor force in Marion County, Iowa.

(10) Noise Levels. Heavy machinery would generate temporary
increases in noise levels during construction. This increase has the potential to
disturb visitors or users of the existing trail. There will be no permanent impact to
sensitive receptors.

(11) Aesthetic Values. There will be a temporary adverse impact to
aesthetic values during construction of the proposed trail. In areas where trail
bridges will be constructed, a slight, negative impact will remain for a few years
because of the clearing necessary to allow access of construction equipment. There
will be no permanent negative impact on the aesthetic values of the project area.

VIII. COORDINATION

(1) Coordination has been maintained throughout the planning and
design process with the U.S. Environmental Protection Agency, the U.S. Fish and
Wildlife Service, the lowa Department of Natural Resources, and the State Historic
Preservation Officer (SHPO). Copies of coordination letters and telephone
conversation records are contained in Appendix A. Development of the multi-
purpose trails at Lake Red Rock was proposed and coordinated in the Resource
Master Plan, Design Memorandum No. 24b for Red Rock Dam and Lake Red Rock
{December 1976).

(2) The Greenbelt Multi-Purpose Trail project was documented and
coordinated in the programmatic EIS for the Greenbelt General Design
Memorandum, dated September 1987. FDMs with environmental assessments
were prepared for Segments I, II, and IIT of the Red Rock component of the Multi-
Purpose Trail in May 1989, January 1991, and March 1993, respectively. This
action was not selected for review by the State of Iowa under Executive Order
12372, State Single Point of Contact; therefore, the project has been coordinated
with the Governor’s Representative for Civil Works, which is the Department of
Natural Resources.
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IX. FONSI

FINDING OF NO SIGNIFICANT IMPACT

DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM NO. 10

RED ROCK MULTI-PURPOSE TRAIL
SEGMENT 4

LAKE RED ROCK, IOWA

I have reviewed the information provided by this Environmental Assessment, along
with the data obtained from cooperating Federal, State, and local agencies and from
the interested public. Based on this review, I find that construction of the proposed
trail segment will not significantly affect the quality of the human environment.
Therefore, it is my determination that an Environmental Impact Statement is not
required for this action. This determination will be reevaluated if warranted by
later developments.

Alternatives considered along with the preferred action were:
- No Federal Action
- Other trail alignments and designs

Factors considered in making a determination that an Environmental Impact
Statement was not required are as follows:

a. The action is expected to enhance low-density recreational use on land
zoned for that purpose.

b. The selected alignment was designed to minimize adverse effects on
natural resources while providing non-motorized access between developed
recreation areas across public lands.

c¢. No significant social, economic, environmental, or cultural resource impacts
are anticipated as a result of this action.

Charles S. Cox
(Date) Colonel, U.S. Army
District Engineer
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GRIGGS/dnd/5547
SEPTEMBER 2 1, 1994

Planning Division (1165-2~26a)

SEE DISTRIBUTION LIST

The Rock Island District of the U.S. Army Corps of Engineers
(Corps) is preparing plans to construct a segment of bike trail
on the north side of Lake Red Rock. The trail segment will be
located in Sections 2, 3, 4, 5, 11 and 12, Township 76 North,
Range 19 West, and in Sections 31, 32, and 33, Township 77
North, Range 19 West, Marion County, Iowa (see attached map).

This action represents one component of the Des Moines
Recreational River and Greenbelt, Multi-Purpose Trall project.
The Multi-Purpose Trail project was included in the Greenbelt
General Design Memorandum and programmatic Environmental
Impact Statement (GDM/EIS), prepared by Rock Island District
in September 1987. This component will be referred to in
future correspondence as Red Rock, Segment 4.

The proposed action involves construction of an asphalt-

surfaced or Portland cement multi-purpose trail approximately
8.7 miles long. This trail will provide access by foot and
bicycle traffic between Wallashuck, Fifield, and Cordova
Park Recreation Areas on the north side of the reservoir.
The trail will be located on federally owned property, Marion
County owned right-of-way, and on one parcel to be purchased
from a neighboring landowner. All Federal land is zoned for
recreation and forest.

The trail alignment traverses a variety of land use and
habitat types. These include lake shoreline areas, developed
recreation areas, plantations of trees and prairie grasses,
and natural areas with herbaceous, shrub, or deciduous forest
cover. The alignment will be refined to minimize disturbance
to natural areas and to be compatible with existing recreation
uses.

A Feature Decrign Memorandum with Environmental Assessment
(EA is being prepared for this action and, when completed,
wili be provided to your office for review. We request
your comments on this action concerning your agency’s area of
interest, in writing, within 30 days of the date of this letter.
Comments received in response to this letter will be incorporated
into the EA. : .



If you have any questions or need additional information
regarding this project, please call Mr. Kevin Griggs of our
Environmental Analysis Branch, telephone 309/794-5547.
Written responses may be sent Lo our address above, ATTN:
Planning Division.

Attachment
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Gary L. Loss, P.E.
Chief, Planning Division
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COM: 309/793-5800
FAX: 309/793-5804

October 18, 1994

Colonel Charles S. Cox

District Engineer

Department of the Army

Rock Island District Corps of Engineers
Clock Tower Building, P.O. Box 2004
Rock Island, Illinois 61204-2004

Dear Colonel Cox:

We have reviewed your September 21, 1994, request for information
concerning listed or propu-:1 threatened and endangered species
that may be affected by the proposed multi-purpose trail on the
north side of Lake Red Rock in Marion County, Iowa.

To facilitate compliance with Section 7(c) of the Endangered
Species Act of 1973, as amended, Federal agencies are required to
obtain from the Fish and Wildlife Service informaticn concerning
any species, listed or proposed to be listed, which may be
present in the area of a proposed action. Therefore, we are

furnishing you the following list of species which may be present
in the concerned area:

Classification Common Name (Scientific Name) Habitat
Endangered Indiana bat (Myotis sodalis) small strean
corridors with
well developed
riparian woods
Endangered Bald eagle wintering
(Haliaeetus leucocephalus)
Threatened Prairie bush clover dry to mesic
(Lespedeza leptostachya) prairies with
gravelly soil
Threatened Western prairie fringed orchid mesic to wet
(Platanthera praeclara) prairies




The endangered Indiana bat (Myotis sodalis) is known to occur in
Marion County, Iowa. Based on our phone conversation of .
September 23, 1994, we understand that approximately 15 to 20

acres of forest will be cleared. The forest congists

predominantly of elm and ash with some hickories. cConstruction
through this area will avoid all trees with a diameter at breast
height of eleven inches or more.

The endangered bald eagle (Haliaeetus leucocephalus) is listed as
wintering along large rivers, lakes and reservoirs in Marion
County, Iowa. During the winter, they perch in large shoreline
trees to rest or feed on fish. They roost at night in groups in
large trees adjacent to the river in areas that are protected
from the harsh winter elements. There is no critical habitat
designated for this species and the only restrictions that apply
to the eagle are that it not be harassed, harmed or disturbed
when present.

The prairie bush clover (Lespedeza )eptogtachva) and the western
prairie fringed orchid (Platanthera praeclara) are considered to
potentially occur statewide in Iowa based on historical habitat.
The prairie bush clover occupies dry to mesic prairies with
gravelly soil. The western prairie fringed orchid occupies wet
grassland habitats. There is no critical habitat designated for
these species. Federal regulations prohibit any commercial
activity involving these species or the destruction, malicious
damage or removal of these species from Federal land or any other
lands in knowing violation of State law or regulation, including
State criminal trespass law. These species should be searched
for whenever prairie remnants are encountered.

These comments provide technical assistance only and do not
constitute the report of the Secretary of the Interior on the
project within the meaning of Section 2(b) of the Fish and
Wildlife Coordination Act, do not fulfill the requirements under
Section 7 of the Endangered Species Act, nor do they represent
the review comments of the U.S. Department of the Interior on any
forthcoming environmental statement.

We appreciate the opportunity to comment on this project. If you
have additional questions, please contact Melanie Kruse.

Sincerely,

% Riéard C: 7Nilson

Field Supervisor

MK:sjg
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December 5, 19594

Planning Division (1165-2-26a)

Mr. Marvin Mensching

Marion County Soil
Conservation Service

P.0. Box 47

1445 Lake Drive

Knoxville, Iowa 50138

Deaxr Mr. Mensching:

The Rock Island Diétrict of the U.S. Army Corps of
Engineers (Corps) requests action for processing of Form
AD-1006 Farmland Conversion Impact Rating (Enclosure 1).

The area for potential conversion is a 2.49-acre parcel
located in the S1/4 of NE1/4 of Section 12; Township 76
North; Range 19 West; Marion County, Iowa (see enclosed map,
Enclosure 2).

Also enclosed are copies of the initial coordination
letter (Enclosure 3) and an internal Corps memo (Enclosure
4) describing the purpose’ for land aquisition and landowner
information.

Due to time constraints for awarding a construction
contract in FY 95, the scheduled completion date for the
Environmental Assessment has been moved up to February 15,
1995. An expeditious response would be appreciated.

If you have questions or need additional information
regarding this project, please call Mr. Kevin Griggs of
our Environmental Analysis Branch, telephone 309/794-5547.
Written responses may be sent to our address above, ATTN:
Planning DPivision.

Sincerely,

ORIGINAL SIGNED BY
PATRICK T. BURKE, P.E.

Dudley M. Hanson, P.E.
chief, Planning bivision

Enclosures _
CP (all wo/encls): V£D—E (Grigys)
Dist File (PD) ED-DG (Monfelli)
PD (Herrmann) RE
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. TERRY E. BRANSTAD, GOVERNOR DEPARTMENT OF NATURAL RESOURCES
. ' LARRY J. WILSON, DIRECTOR

January 3, 1995

District Engineer
U.S. Army Corps of Engineers
ATTN: Planning Division
Rock Island District, Clock Tower Bidg.
P.O. Box 2004
Rock Island, lllinois 61204-2004

Re: Des Moines Recreational River and Greenbelt, Multi-Purpose Trail
Project, Red Rock, Segment 4

Dear Sir:

The lowa Department of Natural Resources has reviewed the FAX in regard
to the preparation of plans to construct a segment of the bike trail on the
north side of Lake Red Rock, referred to as the Red Rock, Segment 4.

The following comments were received in regard to this proposed
construction work: The Indiana bat (Myotis sodalis, state and federal
endangered) is known from this part of the state and may occur in the area
of this project. Indiana bats are found in areas of mature upland forest and
along the wooded corridors of small streams. They forage for insects
beneath the canopy. Females form maternity colonies under loose bark of
trees. Trees 11 inches or greater in diameter as described in the attached
guidelines are potential roost trees,

If trees of this size are to be cleared between May 1 and August 31, please
contact the IDNR Division of Parks, Recreation and Preserves at (515)
281-8524 or 89€7. You may need to surve . 1abitat in the construction
zone to determi.ie if the area is potential s.iwmer habitat for the Indiana
bat. The enciused guidelines provide information about the habitat
requirements and survey methods for Indiana bat summer habitat.

Enclosed is a copy of the IDNR GUIDELINES FOR PROTECTION OF
INDIANA BAT SUMMER HABITAT.

A-7
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Rock Island Corps of Engineers, Page 2

Iif it appears that you will disturb potential Indiana Bat summer habitat, we
suggest that you confact the U.S. Fish and Wildlife Service regarding this
project. Their office at Rock Island may be reached at telephone number
(309) 793-5800.

Thank you for the opportunity to review and comment on these proposed
trail projects.

Sincerely,
LARRY J. WILSON, DIRECTOR
JIOWA DEPARTMENT OF NATURAL RESOURCES

Enclosure
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January 17, 1995
Planaing Division

Ms. Patricia Ohlerking

Chief, Community Programs Bureau
Review and Compliance Program
State Historical Society of Iowa
Capitol Complex

Des Moines, Iowa 50319

Dear Ms. Ohlerking:

The Rock Island District of the U.S. Army Corps of Engineers
(cOrps) is forwarding a draft report (enclosure 1) entitled

Iv ngll Aligngggt. ngg Bed Rocg. ug;ign goungx. Igga, authored
by Jim Snyder and David McConkey. The report was completed by
American Resources Group, Limited of Carbondale, Illinois, and
is Cultural Resources Management Report No. 256. The work was
performed under Contract DACW25-93-D-0012, Work Order No. 22.

The field investigation identified two previously unrecorded
archeological sites, Sites 13MA538 and 13MA539, and revisited
two prev.susly record.l sites, Sites 13MA271 and 13MA275. The
Contractor evaluated these sites and has recommended clearance
from an archeological perspective due to extensive erosion and
disturb-ance. After reviewing the report, the opinion of the
Corps is that no significant historic properties are located

within the Red Rock Segment IV Greenbelt trail alignment or
borrow areas.

Two additional borrow areas will be utilized which were not
surveyed under the present work order. Borrow area B is an
existing quarry measuring approximately 2 acres and is located
in the SE 1/4, SEl1/4, SEl1/4 of Section 2, Township 76 North,
Range 19 West (grid overlay on the southwest corner of section)
United States Geological Survey, Pella, Iowa, 7.5 quadrangle
topographic map (enclosure 2). Excavations will be limited to
previously impacte« areas of the existing gquarry.

Lorrow area D ueasures approximately 2 acres and is located
in the NW1/4, SEl/4, SW1/4 of Section 32, Township 77 North
Range 19 West (grid overlay on the southwest corner of section)
United States Geological Survey, Pella, Iowa, 7.5 quadrangle



topographic map (enclosure 3). This area was surveyed for
historic properties in 1986 by Gilbert Commonwealth for the
Corps and was cleared at that time. The opinion of the Corps

is that no significant historic properties are located within
these additional borrow areas.

We request your written comments on this project within
30 days of the date of this letter. If you have any questions,
please call Mr. Jim Ross of our Environmental Analysis Branch,
telephone 309/794-5540, or write to our address above, ATTN:
Planning bivision.

Sincerely,

ORIGINAL SIGNED BY
PATRICK T. BURKR, PE.

Dudley M. Hanson, P.E.
Chief, Planning Division

Enclosures

CF:

Dist File (PD) (w/encls)
PD (Herrmann) (wo/encls)
véD-E (Ross) (wo/encls)
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State Historical Society of Iowa

The Historical Division of the Department of Cultural Affairs

February 1, 1995 In reply please refer to
RC#: 950163098

Dudley M. Hanson, P.E. :
Chief, Planning Division a Pp ; E
Department of the Army

Rock Island District, Corps of Engineers

Clock Tower Building, P.O. Box 2004

Rock Island, Illinois 61204-2004

RE: COE - MARION COUNTY - CONTRACT NUMBER DACW25-93-D-0012, WORK
ORDER NO. 22 - GREENBELT SEGMENT IV TRAIL ALIGNMENT, LAKE RED ROCK
- REVIEW OF PHASE [ SURVEY AND ADDITIONAL BORROW AREA I.OCATIONS

Dear Mr. Hanson,

We have received and reviewed the information you submitted to our office concerning the
above referenced project, including the draft report by Jim Snyder and David McConkey of
American Resources Group, Ltd. entitled Phase I Archaeological Investigati

reenbelt Segme rail Alignment, Lake Red Rock, Marion Jowa. Based on
your project description, a review of the above referenced report, and a review of our
records and maps, we make the following comments and recommendations,

In general, the draft report was well written and comprehensive. We concur with the
consultant’s opinions regarding the National Register eligibility of three of the four
archeological sites involved in the proposed project area. The fourth site (13MAS538) was
not adequately shovel tested during the Phase I survey for its potential National Register
eligibility to be assessed.

Previously recorded site 13MA271 appears to be a limited activity site that has been almost
completely destroyed by erosion. It was tested with 35 shovel tests, only one of which
yielded a single flake. This site is not eligible for the National Register of Historic Places.
Site 13MA275 was also previously recorded and produced a Middle Archaic point in 1986.
Thirty-one shovel tests excavated at the site produced only a single flake. This site is not
eligible for the National Register.

Newly recorded site 13MAS539 is located almost entirely outside the proposed impact area
and consists of a destroyed nineteenth to early twentieth century farmstead or residence.
This site was thoroughly shovel tested and documented. Because of the poor integrity and

relatively recent date of this historic site, it is not considered eligible for nomination to the
National Register.

3 402 Iowa Avenue 0 600 E. Loc%l;fl 1 0O Montauk
Iowa City, lowa 52240-1806 Des Moines, lowa 50319-0290 Box 372 .
(319) 335.3916 (515) 281-6412 Clermont, lo va 52135-0372
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Newly recorded site 13MA358 yielded a surface scatter of chipped lithic and prehistoric
ceramic material as well as the remains of a feature. Shovel testing consisted of eight tests
excavated away from the area of the surface scatter. The area documented as the main site
area (Figure 6, page 34) was not subjected to shovel testing and provided fair to good (25%-
50%) surface visibility. The feature remnant was located adjacent to the cutbank in the main
site area. Apparently no further documentation in the form of photographs, sketch maps,
etc. has been provided for this feature. Although this site appears to have been subjected to
extensive erosion along the shoreline and possibly to deflation within the main site area, the
Phase I testing and documentation strategy was not adequate to document these facts. The
fact that this site yielded one feature along with an artifact scatter indicates that other
subsurface features and cultural material may be present. :

Limited Phase I testing is recommended for the main area of 13MAS538. A series of shovel
tests should be excavated in the area which yielded the cultural material. Based on the
results of these shovel tests, one or two 1 m x 1 m tests might be determined appropriate, at
the consultant’s discretion. Such additional testing should provide a better basis for a
determination of the site’s National Register eligibility.

Proposed Borrow Area B is located in an existing quarry with low archeological potential.
This area has also been previously surveyed (Review and Compliance #850463072) with no
archeological sites recorded. There is a small cemetery (Karr Cemetery) recorded on the

1965 Otley topographic map east of Borrow*Area B. This cemetery should be avoided by all
construction and activity.

Proposed Botrow Area D is located in an area which has been previously surveyed by
Gilbert Commonwealth in 1986 (Review and Compliance #860963000) with no archeological
sites recorded. Both borrow areas are located on the Otley 7.5’ USGS quadrangle map.

In summary, 13MA271, 13MA275 and 13MAS539 are not eligible for the National Register
of Historic Places. 13MAS538 will require limited Phase II testing before its eligibility can be
adequately determined. New borrow areas "B" and "D" are in areas that have already been
subjected to archeological survey. With the stipulation that all construction and activity in
the vicinity of Borrow Area D should avoid completely the nearby Karr Cemetery to the
east, project approval is recommended for the new borrow areas. At this time, project
approval is recommended for all but Survey Area 1 in the vicinity of 13MAS538. This office
should be notified of testing results.

A-12
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Should you have any questions or if this office can be of further assistance to you, please
contact the Review and Compliance program at 515-281-8743.

Sincerely,
Kirsten Hoffman, Archeologist
Community Programs Bureau

cc:  David McConkey, American Resources Group, Lid.
Jim Ross, Planning Division, Rock Island Corps of Engineers

A-13




U.S. Department of Agriculture

- FARMLAND CONVERSION IMPACT RATING

Date Of
~ PART | {To be camplated by Federal Agency). t&ongggnfggtgt%gfum I
Fedaral Agency Inv
U.5. Army Corps of Engineers
County And State

_Mﬂ;m,i CO'-.E‘.EL_ Iowa

I -MB-‘.., S ——
'-i""-:? A _‘H*

Alternative Site Hat H!

PART Il (To be completed by Federal Agency) Ste A Site B Site C Se D
A. - Totat Acres To Be Converted Directly
B. Total Acres To Be Converted Indirectly
C. Total Acres In Site
PART IV (TG 5% Compleged by SCS] Land Evalyauon informatio :
= A, ; Total: Acres ?ﬂme:And AJnique Farmland ¢ i iHetr ﬁ, iﬁ
B, 'Total Acres Statewitle And Local Important Farmland - LTy
C. Percentage Of Farmland §n County Or Local Govt. Unit To Be Converted
D. _Percentage Of Farmland (n Govt, Jurisdiction With Same Or Higher Relative Vaius
I’AR'I' V (To be completed by 5CS} Land Evaluation Criterion -
: - RelativeValug Of Farmland To Be Converted {Scale of O to. IOOPomts}
PART VI (To be completed by Federal Agency) Masimum ®
Site Assessmient Criteria (These criteria are explained in 7 CFR 658.,5(b) Paints
1. Area In Nonurban Use 15
2. Perimeter In Nonurban Use 10
3. Percent Of Site Being Farmed 20
4. Protection Provided By State And Local Government 0
5. Distance From Urban Builtup Area 15
6. Distance To Urban Support Services 15
7. Size Of Present Farm Unit Compared To Average 0
8. Creation Of Nonfarmable Farmiand 0
8. Awvailability Of Farm Support Services 5
10. On-Farm lnvestments 15
11. Effects Of Conversion On Farm Support Services 0
12. Compatibility With Existing Agricultural Use 0
TOTAL SITE ASSESSMENT POINTS 160 35
PART VH (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100 60
;’?t}aal&&%t_f”ﬁeﬁ?funent {From Part Vi above or a focal 160 ¢s
TOTAL FOINTS (Total of above 2 lines) 260 155
' Was A Local Site Assessment Used?
Site Selected: SITE A Date Of Selection g February 1995 Yes O No B

Reason For Selection:

Site A was the only site considered for alignment of Lake Red Rock Trails, Segment 4.

A~
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February 13, 1995
Planning Division

Mr. Michael J. McNerney
American Resources Group, Ltd.
127 North Washington Street
Carbondale, Illinois 62901

Dear Mr. McNerney:

The Rock Island District of the U.S. Army Corps of Engineers
(Corps) has reviewed your draft report prepared under Contract
DACW25-93~D-0012, Work Order No. 22, for the Greenbelt Segment IV
Trail Alignment, Lake Red Rock, Marion County, Iowa.

The Towa State Historic Preservation Office (SHPO)} did not
accept portions of the draft report and recommended additional
fieldwork. Enclosed is a copy of the SHPO letter for your files
and for inclusion as part of a correspondence appendix to the
ravised draft and final reports. Please include this letter in
that appendix as well.

Additional fieldwork is required at Site 13MA538 in order to
adequately assess the National Register of Historic Places (NRHP)
potential significance. Per telephone conversations between the
district archeoclogist and SHPO representative, specific fieldwork
requirements have been developed. These requirements differ
somewhat from those stated in the SHPO letter and include the
following: photographic documentation of the archeological site
and feature remnant; a detailed plan view of the feature remnant;
documentation of the vertical extent of the feature; shovel
testing (if possible) within the surface scatter to determine
the presence/absence of subsurface archeological deposits; and
photographic documentation, mapping, and evaluation of a sample
of the cutbank exposure profile in order to determine the presence
and/or potential for buried archeological remains.

Complete documentation is necessary in order to adequately
evaluate the rec )mmendations made about tite 13MAS38 in"the
draft report. 1c is imperative that ttz field investigation
be completed no .ater than February 17, 1995.

Also enclosed is a marked-up copy of the draft report
containing recommended revisions. Please submit the revised

draft report with the revisions and additions by February 24,
1995,

A-15



If you have any questions regarding this matter, please
call Mr. Jim Ross of our Environmental Analysis Branch, telephone

309/794-5540 (FAX 309/794-5157), or write to our address above,
ATTN: Planning Division.

Sincerely,

ORIGINAL SIGNED py

J. Paul VanHoorebeke
Authorized Representative
of the Contracting Officer

Enclosures

CF (all wo/encls):
Dist File (PD)

PD (Herrm )
vPD-E (Ro¥s, Griggs)
ED-DG (Hess)
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ROSS/dmd /5540
February 27, 1995

Plznning Division

Ms. Patricia Ohlerking

Chief, Community Programs Bureau
Review and Compliance Program
State Historical Society of Iowa
Capitol Complex

Des Moines, Iowa 50319

Dear Ms. Ohlerking:

The Rock Island District of the U.S. Army Corps of Engineers
(Corps) is forwarding a revised draft report (Enclosure 1)

entitled wwmummm_

authored by Jim Snyder and David HcConkey. The report was
completed by American Resources Group, Limited, of Carbondale,
Illinois, and is cultural Resources Management Report No. 256.
The work was performed under Contract DLCW25-~93-D-0012, Work
Order No. 22.

A revised draft report was requested by the Corps in order
to adecately docume-+ Site 13MA538. Since the writing of the
original draft report, the Corps has identified the location of
Site 13MAS538 as a potential flood pool borrow site. Therefore,
it was necessary for a Corps archeologist to visit the location
and evaluate its potential for deeply buried historic proper-
ties. The borrow site will be located in the fractional El/2,
SW1/4, NW1/4, Section 12, Township 76 North, Range 19 West,
Otley, Iowa, 7.5 United States Geological Survey (USGS)
topographic map (taken from northwest corner of Section) and
will measure approximately 3 acres. Site 13MA538 occupies
the eastern half of the proposed borrow area {Enclosure 2).

Additional fieldwork was conducted ac Site 13MA538 on
February 15, 1995. The investigation addressed deficiencies
in the original documentation as identified in the State
Historic Preserva*ion Office letter dated February 1, 1995
(RC#: 950163098). A Corps archeologist monitored the additional
investigation whi:h consisted of photographic decumentation
of the site, feature remnant, and cutbank profile: plan view
mapping of the feature remnant; limited shovel testing within
the artifact scatter; and determination of the vertical extent
of the feature remnant. The Corps archeologist evaluated the

i
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potential for Site 13MA538 and the new borrow site location
for containing buried historic properties. That investigation
consisted of ground truthing the Contractor’s original descrip-
tion of the topographical location of the site and profile
mapping of the cutbank exposures.

The investigation confirmed the Contractor’s original
evaluation of the site as severely eroded (Enclosures 3 and 4).
Shovel testing identified approximately 5 cm of A horizon in
one test located in the northernmost portion of the surface
scatter limits. The remainder of the site, including the arti-
fact scatter and feature remnant, were documented on sterile B
horizon, exposed through deflation and completely devoid of
archeclogical integrity. Thiz was determined on the basis of
surface examination and shovel test excavation. This is also
true of the feature remnant (Enclosure 5). The red sandstone
is no longer in context, as any associated fill or cultural
horizon has eroded away. Soll probes were advanced into the
feature in order to determine if there was any vertical extent.
The tests documented yellowish brown clayey loam that was
consistent with sterile subsoil identified on the surface
and documented in shovel test excavations across the site.

Visual inspection of the entire cutbank profile and eroding
bank failed to document any buried historic properties or
buried surfaces with archeological potential (Enclosure 6).

The topographical location of the site is at the terminus of a
southerly trending ridge spur overlooking tha Des Moines River
floodplain. The potential for a buried archeological site on
this ridge spur is very low. The Corps archeologist excavated a
series of overlapping profiles along two transects from elevation
744 to 760 feet Above Sea Level (ASL). Two generalized profiles
were developed from this data (Enclosures 7 and 8). Detailed
soil information is presented in knclosure 7).

Exanination of the two exposures failed to identify any
buried historic properties or any buried surfaces with archeo-
logical potential. Shovel test excavations above elevation
760 ASL documented surface soils consistent with that identi-
fied as Stratum 1 in Enclosure 8. This would suggest that
the generalized soil profiles are representative of the higher
elevations as well in light of the topographical setting.

These facts, coupled with the severe erosion documented at Site
13MA538, indicate that the Phase I survey documentation exhausted
the research potential of the site and that the newly proposed
borrow excavations will not impact buried historic properties.

A-18



After reviewing the revised draft report and having had a
Corps archeologist visit Site 13MA538 and evaluate its potential
for containing buried historic properties, the opinion of
the Corps is that Site 13MAS538 is not significant and that no
significant historic properties are located within the Red Rock
Segment IV Greenbelt trail alignment or proposed borrow areas.

We request your written comments on this project as soon
as possible., If you have any questions regarding this matter,
please call Mr. Jim Ross of our Environmental Analysis Branch,
telephone 309/794-5540, or write to our address above, ATTN:
Planning Division.

Sincerely,

ORIGINAL SIGNED BY
PATRICK T. BURKE, PR,

Dudley M. Hanson, P.E.
Chief, Planning Division

Enclosures

CF (wo/encls):

Dist File (PD) (w/encls)
PD (Herrmann)

VFD-E (Ross, Griﬁés)
ED-DG (Hess)
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State Historical Society of Iowa

The Historical Division of the Departinent of Cultural Affairs .
March 7, 1995 In reply please refer to:
RC#¥: 950163098

Mzt. Dudley M. Banson, P.E.

Chief, Plarming Division

Department of the Army .

Rock Island District, Corps of Engincers
Clock Tower Building, P.O. Box 2004
Rock Island, II. 61204-2004

RE: COE - MARION COUNTY - CONTRACT NUMBER DACW25-93-D-0012, WORK
ORDER NO. 22 - GREENBELT SEGMENT IV TRAIL ALIGNMENT, LAKE RED ROCK
- 13MA538 - ADDITIONAL BORROW DESIGNATION AND ADDITIONAL PHASE I
SURVEY

Dear Mr. Hanson:

We have received and reviewed the information you submitted to our office conceming the
aboverefuunulpmject, mcludjngtlnrcvmddnﬁl’haselmponcnnﬂed Phase |

sub:mttedb " " Ltd Basedona
review of this report and other additional information submitted, we maln: the following
comments anxl recommendations.

‘We concur with the consultant and Corps that 13MA538 contains no intact subsurface
deposits of prehistoric cultural material and is not eligible for the National Register of
Historic Places. Additicnal Phasc I investigation and documentation carried out at the site
indicate that 13MAS538 has been severcly eroded. The sandstone featire recorded during the
Phase I survey is out of context, and there is no evidence at this site for deeply buried
components.

The vicinity of 13MAS538 has been designated a5 an additional borrow area associated with
the above referenced project. Because these site' has poor integrity and no evidence of buried
components, project approval is recommended for the use of this area for bormow as well as
for trail construction. Because 13IMAS538 is not Natiopal Register eligible, there are no
potentially significant historic properties within the Red Rock Segment IV Greenbelt trail
alignment or borrow areas. Project approval is therefore recommended.

However, if the proposed project work uncovers an item or items which might be of
archeological, historical, or architectural interest, or if important new data come 1o light in
the project arca, you should make reasonable cfforts to avoid or minimize harm to the

[ 402 [owa Avenue Capitol Comq {0 Montauk
- lowa Clty, Towa 52240 owa 50319 Bux 372
(319) 335-3916 %15) 281-5111 Clermont, lowa 52135
(19) 423-1173
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property until the significance of the discovery can be determined.  If additional borrow
areas or other design modifications are designated in association with this project, additional
Phasc I surveys should be condncted. Our office should be notified of survey results.

Should you have any questions or if this office can be of further assistance, please contact
me at the phone number listed below.

Sincerely,

¥
Kirsten Hoffman, Archeologist
Comiounity Programs Bureau
(515) 281-4358

cC: Fim Ross, Rock Isiand COE

TOTAL P.G3
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS
CLOCK TOWER BUILDING =~ P.O. BOX 2004
ROCK ISLAND, ILLINQIS 61204-2004

REFLY TR
ATTENTION OF:

March 7, 1995

Engineering Division
General Engineering Section

Mr. Ralph Turkle

Water Quality Planning Section

Jowa Department of Natural Resources
Wallace State Office Building

900 East Grand Street

Des Moines, Iowa 50319-0034

Dear Mr. Turkle:

The Corps of Engineers, Rock Island District, is constructing
a "Des Moines Recreational River and Greenbelt" project called
"Red Rock Multi-Purpose Trail - Segment 4.% This project will
connect to an existing multi-purpose trail at the Wallashuck
Recreation Area and run northwest along the shore of Lake Red
Rock to Highway 14.

The trall in the project is approximately 8.6 miles in length
and has an asphalt paved width of 10 feet with 3-foot-shoulders
on each side. The trail will cross several small intermittent
streams and drainages via culverts and fill and one intermittent
stream via a 193-foot-long steel-truss bridge.

The construction of the trail will involve placing
approximately 28,000 cubic yards of earth f£ill material and 1,400
cubic yards of riprap bank protection within the Lake Red Rock
flood control pool between the elevations of 742 and 780. The
borrow site for the earth £fill material is located within the Red
Rock flocod control pool so that flood storage volume will not bhe
decreased by the placement of the earth f£fill. The riprap will be
clean quarry run rock.

The total estimated volume of fill materials to be placed
below the calculated Ordinary High Water (OHW) elevation of 748
is 1,320 cubic yards. The £ill material placed below the
calculated Ordinary High Water (OHW) elevation of 748 will
consist entirely of earth fill material.
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An Environmental Assessment (EA) will be prepared by the Rock
Island District. Aspects requiring processing under Section 404
of the Clean Water Act are in progress. A copy of our report
will be forwarded to your office for review. We are requesting
your expedient review and issuance of 401 Water Quality
Certification for the proposed project. Enclosed is an
application packet containing the required forms and project
information.

If you have any questions regarding the project, please call
Mr. Timothy Hess of my staff at 309/794-5587, or you may write to
the following address:

District Engineer

U.S. Army Engineer District, Rock Island
ATTN: Engineering Division (Tim Hess)
Clock Tower Building, P.O. Box 2004

Rock Island, Illinois 61204-2004

Sincerely,

ot L il

Robert W. Kelley, P.E.
Chief, Engineering bDivision

Encleosure
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DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM NO. 10
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DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM NO. 10
WITH ENVIRONMENTAL ASSESSMENT

RED ROCK MULTI-PURPOSE TRAIL
SEGMENT 4
LAKE RED ROCK, IOWA

APPENDIX B

CLEAN WATER ACT
SECTION 404(b)(1) EVALUATION

1. PROJECT DESCRIPTION

a. Location. The project is located along the northeast shore of Lake Red
Rock, about 4 miles southwest of the town of Pella in Marion County, lowa.

b. General Description. The project is an 8.6-mile multi-purpose trail
segment. The trail will have a surfaced width of 10 feet with 2- or 3-foot shoulders
on each side. The majority of the trail will be asphalt surfaced, except for a portion
within the Red Rock flood pool that will be paved with concrete. The trail alignment
will cross several intermittent streams via culvert and embankment, except for two
locations, which will be crossed via a bridge. Trail construction will involve
placement of fill material in a 0.63 acre site classified by Federal regulatory
jurisdiction as wetland or “waters of the United States”, necessitating the
preparation of this 404(b)(1) Evaluation. Mitigation for this wetland impact will be
excavating and shaping a nearby upland shoreline borrow site (Borrow site #1) to
maximize potential wetland benefits at that location (see plates B-1,2, and 3 of this
appendix).

c. Authority and Purpose. The Des Moines Recreational River and
Greenbelt was authorized and funded by Public Law 99-88, as approved on August
15, 1985. The project is for the development, operation, and maintenance of a
recreational and greenbelt area on and along the Des Moines River in Iowa from
U.S. Highway 20 in Fort Dodge, downstream to U.S. Highway 92 in the vicinity of
the Red Rock Dam. Development of multi-purpose trails is one of the projects
included in the comprehensive plan for the Greenbelt.

d. General Description of Dredged and/or Fill Material. Earth fill,
composed of silt and clay alluvium, will be obtained from a site in the NE 1/4 of the

SW 1/4 of Section 12, Township 76 North, Range 19 West (Borrow site #1, Station
450+00). Because this borrow site is located within the Lake Red Rock flood control
pool, flood storage volume will not be reduced by the fill required at Station 431+00
- 434+00. Borrow activity will remain above the 748.0 shoreline contour (OHW
elevation). The borrow area will be scalloped and shaped with relatively flat slopes
to maximize potential wetland habitat. This effort will serve as mitigation for the
wetland fill described below (see plate B-2). Slopes on the land-side of the borrow
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area will be shaped approximately 4:1. Lake-side slopes will be shaped
approximately 5:1 and will include a culvert at elevation 741.25. Skimmed topsoil
will be spread over shallow excavated areas to a depth of one-foot to facilitate plant
growth through natural revegetation from the existing seed bank.. After final grade
the culvert will maintain a 2-foot, 1.25 acre wetland at normal pool (see plate B-3).
The borrow area has been designed to avoid additional wetland impacts while
creating wetland mitigation.

e. Description of Proposed Discharge Site. Construction of the trail will
involve placing approximately 1,320 cubic yards of earth fill material within Lake
Red Rock below the calculated Ordinary High Water (OHW) elevation of 748.0
NGVD. The fill is necessary to cross a small drainage (via culvert) in the NE 1/4 of
the SW 1/4 of Section 12, Township 76 North, Range 19 West (Station 431+00 to
434+00). The area of wetland to be impacted is 0.63 acres.

f. Description of Disposal Method. The fill material will be placed at the
construction site by mechanical means.

2. FACTUAL DETERMINATIONS

a. Physical Substrate Determinations. The substrate of the Des Moines
River at the project site is generally composed of sand, silt, and gravel. The
riverbank under the embankment site contains varying layers of modern alluvium
of mixed sand and silt.

b. Water Circulation, Fluctuation, and Salinity Determinations.
Water chemistry, clarity, color, odor, taste, dissolved gas levels, nutrients, and
eutrophication will not be affected by the project. Salinity determinations are not
applicable to the area. Circulation, flow, velocity, stratification, and hydrologic
regime will not be significantly affected. Water level fluctuations are primarily
determined by Red Rock Reservoir which both stores and releases water in
conjunction with its flood control purpose. The proposed project would cause no
noticeable change in water level fluctuations. Current pattern may be slightly
altered near the fill area.

c. Suspended Particulate/Turbidity Determinations. There will be a
minor, temporary increase in suspended particulates and turbidity during
construction. Following project completion, these factors should return to pre-
construction levels.

d. Contaminant Determinations. Construction materials will be
chemically stable and noncontaminating. Construction will take place in a non-
industrial, non-commercial area where the soil is unlikely to be contaminated.
Neither the fill nor its placement will cause relocation or increases of contaminants
in the aquatic ecosystem. Certification of the project under Section 401 of the Clean
Water Act has been requested from the lowa Department of Natural Resources, and
all requirements will be met prior to construction.
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e. Aguatic Ecosystem Determinations. The proposed action should have
no noticeable adverse effect on the aquatic ecosystem. No significant impacts to
benthos, plankton, or nekton are anticipated. The mitigation wetland is expected to
enhance the local aquatic ecosystem by providing protected shallow water habitat.

f. Threatened and Endangered Species Determinations. Two federally
threatened species, prairie bush clover (Lespedeza leptostachya) and western prairie

fringed orchid (Platanthera praeclara); and two federally endangered species, bald
eagle (Haliaeetus leucocephalus) and Indiana bat (Myotis sodalis), are listed for
Marion County, Iowa. Threatened and endangered species are discussed in the
preceding Environmental Assessment. It was determined that there would be no
significant impacts to any of the listed species. The Indiana bat is the only state-.
listed threatened or endangered species in the project area and again, no significant
impacts are anticipated.

g. Proposed Placement Site Determinations. Alternatives to avoid filling
wetlands were explored as were methods to minimize any adverse impacts. The
zone of wetland impact is located within a narrow corridor bordered by Lake Red
Rock to the west and private property, which the owner is unwilling to sell, on the
east. The proposed project may cause minor, temporary increases in turbidity
during construction; however, no violations of water quality standards should occur
and turbidity levels are expected to return to original levels following construction.
The proposed action will have no effect on municipal or private water supplies;
recreational or commercial fisheries; or water-related recreation, aesthetics, parks,
national historic monuments, or similar preserves.

h. Determination of Cumulative Effects on the Aquatic Ecosystem.
Cumulative impacts from construction would be minor. A loss of 0.63 acres of

wetland would occur with the creation of 1.25 acres of replacement wetland to be
developed from the borrow area. The earth fill would be chemically stable and
noncontaminating. Therefore, no detrimental cumulative or secondary impacts are
expected to occur.

i. Determination of Secondary Effects on the Aguatic Ecosystem. No
adverse secondary effects are expected.
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3. FINDINGS OF COMPLIANCE WITH THE RESTRICTIONS ON
DISCHARGE

a. No significant adaptations of the 404(b)(1) guidelines were made relating to
this evaluation.

b. The alternative of No Federal Action was not feasible because it did not
provide non-motorized access to surrounding recreational areas.

¢. Certification under Section 401 of the Clean Water Act has been requested
from the Iowa Department of Natural Resources and will be acquired prior to
project construction.

d. The project would not introduce toxic substances into nearby waters or
result in appreciable increases in existing levels of toxic materials.

e. No significant impacts to Federal or State listed threatened or endangered
species will result from the project.

f. The project is located in an inland freshwater system. No marine
sanctuaries are involved.

g. No municipal or private water supplies would be affected. Minor impacts
would result from construction. No sensitive or critical habitats would be affected,
and no long-term adverse impacts would occur.

h. Project construction materials will be physically and chemically stable.

i. A 0.63 acre wetland area will be impacted by earth filling. Mitigation for
this impact will be the excavation and shaping of a borrow area and installation of a
culvert to create a 1.25 acre wetland.

j. The proposed actions will not significantly affect water quality or the
aquatic ecosystem and are in compliance with the requirements of guidelines for
Section 404(b)(1) of the Clean Water Act, as amended.

(Date) Charles S. Cox
Colonel, U.S. Army
District Engineer
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DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM NO. 10
WITH ENVIRONMENTAL ASSESSMENT

RED ROCK MULTI~PURPOSE TRAIL
SEGMENT IV

APPENDIX C
GEOTECHNICAL APPENDIX

1. SCOP

This appendix presents the soil exploration program and the
geology, design, and analysis of the proposed project based
on soil conditions encountered in the field. The scope of
the study includes the review of Red Rock Dam foundation
reports, field trips by the Geotechnical Branch personnel to
the proposed project site, analyses of the detailed
geotechnical investigation, and discussions with in-house
personnel.

2. LOCATION

The project is located along the northeast shore of Lake Red
Rock, about six miles east of the town of Pella in Marion
County, Iowa. It begins at Wallashuck Recreational Area and
runs northwest alongside Lake Red Rock for about 8.6 miles,
paralleling County Road G-28 much of the way.

3. PROJECT DESCRIPTION

The proposed project consists of the construction of
approximately 8.2 miles of asphalt-surfaced trail and 0.4
miles of concrete-surfaced trail. The trail will consist of
ten feet of paved width with 2-3 feet of earth shoulder on
each side. The trail crosses several small drainage
channels. All drainage channels are crossed via culvert and
embankment except for two locations which will be crossed
via a 193-foot prefabricated bridge and a 40-foot wooden
bridge. In several cases, the proposed trail will run along
the existing embankment slope of County Road G-28. The
trail will require a retaining wall at these locations (see
plate 5 of the main report).

4. REGIONAL AND SITE GEOLOGY

a. The area surrounding lLake Red Rock lies in the province
known as the Southern Iowa Drift Plain. Throughout most of
the region, the glacial drift consists of till belonging to
the Kansan stage of glaciation underlain by some earlier
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Nebraskan till. The Kansan age ended approximately one-half
million years ageo. The surface has not been glaciated since
and very little, if any, direct glacial topography remains.
Since the Kansan age, the valleys south of Des Moines have
established broad floodplains with far-reaching tributaries.
At the beginning of the Wisconsinan glaciation 14,000 to
16,000 years ago, loess was deposited across the area and
the present landscape began to develop its current form. On
the uplands the loess averages fifteen feet in thickness,
thinning to little or nothing on the steeper valley sides.

b. The topography of this area is one of steeply rolling
hills interspersed with areas of uniformly level upland
divides and level alluvial lowlands. Individual hillsides
often display a texture of fine rills or drainageways that
give a ribbed or furrowed appearance. Near the larger
drainage features such as the Des Moines River, the
tributary valleys become more deeply incised into the drift
until they encounter bedrock, an ancient soil profile, or
paleosol, whereupon downward erosion slows and lateral
erosion and valley widening begins.

c. The paleosol is a clay rich layer, often several feet
thick, below the loess, which retards the downward
percolaiion of water and may produce seeps or springs where
it intercepts the surface. The upper bedrock in this area
consists of Pennsylvanian age cyclic deposits of sandstone,
siltstone, shale, limestone and coal. The more resistant
units are occasionally exposed at tributary valley nick
points or along eroded hillsides and often are stained red
to yellow by iron compounds. Older Mississippian age
deposits of carbonates and sandstones underlie these but are
not exposed in the project area.

5. GEOTECHNICAL INVESTIGATION

a. A detailed geotechnical investigation was conducted to
obtain subsurface information and engineering properties of
different soils encountered along the proposed project site.
This investigation included soil drilling and sampling,
field testing, and laboratory testing.

b. A total of fifty borings were taken along the proposed
trail alignment. Borings were taken at the worst of the
existing County Road G-28 embankment slopes where the trail
will be located; proposed trail embankment locations; the
two bridge locations; the proposed borrow areas; and along
the trail alignment. The borings were Grilled to depths
varying from 5 to 45 feet below the ground surface. The
boring locations are shown on plates 8 through 28 in the
main report. The boring logs are shown in plate C-1 through
C-4,
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6. G oC S

a. The subsurface exploration procedures were in accordance
with U.S. Army Corps of Engineers and ASTM standards as
follows:

(1) EM 1110-1-1804, "Geotechnical Investigations"

(2) EM 1110-2-1907, "Soil Sampling"

(3) ASTM D 1586, "Penetration Test and Split-Barrel
Sampling of Soils"

b. The fifty soil borings (5 to 45 feet deep} were made
with an all-terrain vehicle (ATV) mounted rotary drilling
rig Central Mine Equipment (CME) Model 850. The borings
were advanced using hollow stem augers (3-1/4" inside
diameter) to stabilize the sides of the borehole.

7. SAMPLING PROCEDRURES

a. Structure and embankment soil samples were obtained
using a 2-inch outside diameter split spoon sampler as part
of the standard penetration test (ASTM D 1586). These
borings were sampled at 2-1/2 foot intervals. The CME Auto
Hammer used to drive the standard split spoon has an assumed
efficiency of 90%. “N” value data should be normalized to
60% as per ETL-1110-1-138.

b. Sampling at borrow sites and along the trail alignment
was accomplished using a five foot long 3 inch 0.D. split
barrel continuous system. Bag samples (about 50 lbs. each)
from the five borrow sites were also obtained to perform
representative standard proctor compaction tests.

8. TESTING PROGRAM

The purpose of the laboratory testing program was to
classify and provide engineering properties of the soils
encountered. The laboratory testing program consisted of
the following tests: (a) visual classification, (b)
moisture content, and (¢} Atterberg limits. Visual
classification was performed on al samples. All soil
samples were tested for moisture c: rtzent. Selected fine-
grained representative samples were tested for Atterberg
limits. The standard proctor compaction tests were also
performed on samples from representative borrow sites in
accordance with ASTM D 698.
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9. EARTH EMBANKMENTS

a. The highest compacted embankment will be constructed
between Stations 430+00 and 434+00 and is shown on plate 25
of the main report. It will be approximately 34 feet high
at its highest point with a 16 foot crown to accommodate the
multi-purpose trail (see plate C-12). Both side slopes of
the embankments will be constructed to a uniform slope of 1
vertical (V) on 3 horizontal (H).

b. The embankment will be constructed of impervious
materials classified as CL, CL~CH, and CH with not less than
50 percent by weight passing the no. 200 sieve. The
embankment's low point will be at elevation 744 MSL .
Elevation 742 is normal low pool; however, every year during
autumn (Sep 15 to Dec 15), the conservation pool is raised
to 744 for the benefit of the migrating water fowl.
Therefore, the embankment will not be under water under
normal circumstances.

¢. Construction of the compacted impervious embankment will
be controlled by moisture and density control to eliminate
slope stability problems and to provide an embankment of low
compressibility. For moisture control, a range of plus 2 to
minus 2 percentage points deviation from the optimum
moisture content will be used (see plates C-8 through C-11).
For density control, the uncompacted lift thickness (9
inches with tamper-type roller and 12 inches with rubber-
tired roller} of impervious fill will be compacted to not
less than 95 percent of maximum density, utilizing a 25-blow
proctor compaction test in accordance with EM 1110-2-1906
while using standard compaction equipment.

d. Both contractor quality control (CQC) and government
guality assurance (GQA) testing will serve to assure that a
quality embankment is constructed using this construction
plan. The contract~> should be required to run field in-
place density tests (ASTM D 1556 or ASTM D 2167) for every
4,000 cubic yards of embankment placed (minimum of one test
per day during embankment placement). Any materials
encountered that become too wet or tco dry for proper
compaction will require the contractor to either dry-back or
pre-wet the material prior to rolling operations.

10. EMBANKMENT PROTECTION

a. Based on observations along County Road G-28, no
embankment protection due to wave action is necessary. The
highest pool elevation ever was 782.67 MSL in July 1993.
Except for Stations 429+00 to 448+00, the multi-purpose
trail is above elevation 780. The lowest point on the trail
is at Station 436+00 at elevation 760.
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b. The proposed embankment at Station 432+50 has its low
point at elevation 744 MSL (sheet 25 of 28 in the main
report). However, due to the fact that it is on a 100 foot
wide inlet that is about 3,100 feet from the main pool, no
wave action is expected to occur at this point.

11. FOQUNDATION FOR THE EARTH EMBANKMENT AT STATION 432450

a. The entire foundation beneath the proposed embankment at
Station 432+50 will be cleared and stripped to remove
vegetation and other deleterious materials to a dz2pth of 6
inches. All tap roots, lateral roots, or other projections
over 1.5 inches in diameter within the embankments'
foundation areas will be removed to a depth of three feet
below natural ground surface.

b. A field investigation was made to ascertain the proposed
earth embankment's foundation conditions (Bore RRB-94-37 in
plate C-4). The top stratum consists of a gray lean
clay(CL). It is five feet thick and has a moisture content
ranging from 18 to 30 percent. The standard penetration
test "N" values that were recorded during the drilling
operation ranged from 2 to 4 blow counts. Beneath this
strata is a black shale bedrock from elevation 739 MSL. The
bore was extended eight feet into the bedrock. The standard
penetration test “N” values recorded for the shale ranged
from 8 to 74 blow counts.

12. FOUNDATION FOR THE 193 FOQT PREF CATED BRIDGE

a. Two abutments and one pier (Stations 458+23 to 460+16)
will be built on steel HP piles to support a 193-foot long
prefabricated bridge as shown on plates 3 and 27 in the main
report. Borings RRB-94-41, RRB-94-42, and RRB-94-43 were
taken to determine the engineering characteristics of the
foundation materials and to provide criteria for the
proposed bridge foundation design (see plate C-3).

b. The bridge soil borings are about 20 feet from the final
location of the abutments and pier due to a realignment of
the trail after the borings were completed. The subsurface
information seems consistent enough not to warrant obtaining
additional borings for the final plans and spacifications
portion of the project.

c. Based on the borings in plate C-3, the top 17 to 32 feet
of stratum consist of sandy lean clay (CL) and clayey sand
(SC). This material has a natural moisture content ranging
from 8 to 25 percent with an average natural moisture
content of 19 percent. The standard penetration test "N"
values were also recorded during drilling operation. The
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values ranged from 3 to 23 blow counts with an average "NV
value of 14 blow counts.

d. All three borings were extended to bedrock. A soft to
moderately soft shale layer was encountered beneath the top
strata. The top elevation at which this shale was
encountered ranged approximately from 748 to 749.5 MSL and
had a strata thickness of 9 to 13 feet. The standard
penetration test “N” values ranged from 33 to 71 blow counts
with an average “N” value of 52 blow counts.

e. A dark gray hard, massive, shalz was encountered at
elevations 736.6 to 740.1 MSL. The piles will need to be
driven to this layer indicating a length of about 41 feet in
the ground for the piles at the west abutment, a length of
about 28 feet at the pier, and a length of about 38 feet at
the east abutment.

13. FOUNDATION FOR THE 40' WOODEN BRIDGE

a. Two abutments (Stations 59+60 to 60+00) will be built on
steel HP piles to support a 40-foot long wooden covered
bridge as shown on plates 4 and 8 in the main report.
Borings RRB-94-49 and RRB-94-50 were taken to determine the
engineering characteristics of the foundation materials and
to provide criteria for the proposed bridge foundation
design (see plate C-4).

b. These soil borings are about 30 feet from the final
location of the abutments due to a realignment of the trail
after the borings were completed. The subsurface
information seems consistent enough not to warrant
additional borings for the final plans and specifications
portion of the project.

c. Based on the borings in plate C-4, the top 11 to 13.5
feet of stratum consist of a krown lean clay (CL). This
material has a natural moisture content ranging from 15 to
25 percent with an average natural moisture content of 21
percent. The standard penetration test "N" values were also
recorded during the drilling operation. The values ranged
from 7 to 25 blow counts with an average "N" value of 13
blow counts.

d. Beneath the lean clay, a layer of clayey sand with
sandstone (SP-SC), shale with sandstone (SH), and sandstone
(SS) was encountered. The top elevation of this material
ranged approximately from 791.5 to 793.4 MSL and had a
strata thickness of 7 to 11 feet. The natural moisture
content ranged from 8 to 26 percent with an average of 15
percent. The standard penetration test “N” values ranged
from 60 to 90 blow counts with an average “N” value of 73
blow counts.
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e. A black shale bedrock was encountered at elevations
782.4 to 784.5 MSL. This bedrock had standard penetration
test “N” values of 55 to 131+ with an average “N” value of
81 blow counts. The piles need to be driven to this layer
(although the layer above this one indicated high “N” values
as well). If this is the case, the piles will have a length
of about 22 feet in the ground at both the east and west
abutments.

14. GROUNDWATER

a. Groundwater level cobservations were monitored during
drilling operations and were noted on the boring logs as
shown in plates C-1 through C-4. Based on these
observations, groundwater levels were only encountered at
borings RRB-94-41, RRB-94-42, and RRB-94-43 (the
prefabrication bridge location). The groundwater elevations
ranged from 729 to 733 MSL. The water levels should be
expected to fluctuate with changes in the climatic
conditions and reservoir levels.

b. The only other boring where a groundwater level was
observed was at boring ~’B-94-49 (wooden bridge location)
where the groundwater elevation was 784.4 MSL. Since the
highest pool elevation ever was 782.67 MSL and since normal
pool is 742 MSL, it is suspected that this groundwater is
from a pinched water table.

15. SLOPE STABILITY

a. The stability of slopes was analyzed by Spencer's
procedure for Circular Arc and Non-circular Slope Stability
Analvsis in accordance with EM 110-2-1902, "Engineering
Design Stability of Earth and Rockfill Dams," dated 1 April
1970. The selected critical section was determined with the
UTEXAS3 software program.

b. A detailed study of all embankment sections and soil
profiles along the trail alignment indicated that the most
critical embankments were the existing County Road G-28
embankments when the proposed trail alignment runs along the
enbankment slope, especially since a retaining wall will be
used at these locations (note Typical section #3 on sheet §
of 28 of the main report). Two areas appeared to have
surface sloughing (later found to be surface erosion), one
at Station 289+00 and the other at Station 421+60, and were
therefore analyzed for slope stability. A third critical
area was determined by analyzing the remaining worst
embankment sections and soil profiles along the trail
alignment as shown in Table C-1. The area at Station 208+90
was determined to be the most critical.
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¢. To estimate the stability of each embankment, a range of
conservative unconsolidated undrained shear strengths (Q)
was assumed for the most severe configuration of compacted
embankment and foundation. The undrained shear strength of
the compacted impervious embankment was estimated based on
test results of similar scils from construction of similar
projects. This was then compared to undrained shear
strengths (Q) determined from “N” values. In all cases, the
undrained shear strength from “N” values was lower and
therefore more conservative, and was therefore used.

d. The District's experience with the performance of
impervious embankments during high water provided a basis
for judging the adeguacy of the proposed sections for slope
stability during falling or constant Lake Red Rock Reservoir
stages. Slope stability analyses were considered
unnecessary for any loading condition other than the end of
construction condition.

e. The slope stability analysis for the embankment after
construction at Station 208+90 is shown in plate C-~-5.
Boring RRB-94-18 in plate C-2 was used to provide the
information for the analysis. The computed minimum safety
factor was found to be 2.14. This exceeds the 1.3 that is
required by EM 1110-2-1913, "Design and Construction of
Levees," dated March 31, 1978. Therefore, no slope
stability problems are expected at this embankment.

f. The slope stability analysis for the embankment after
construction at Station 289+00 is shown in plate C-6.
Boring RRB-94-23 in plate C-2 was used to provide the
information for the analysis. The computed minimum safety
factor was found to be 2.70. This exceeds the 1.3 that is
required by EM 1110-2-1913, "Design and Construction of
Levees," dated March 31, 1978. Therefore, no slope
stability problems are expected at this embankment.

g. Due to the appearance of an area that appeared to he a
slough aleng the slope of the embankment at Station 289400,
a further investigation was performed. It was determined
that surface erosion rather than sloughing is responsible
for a 1:1.3 vertical to horizontal bench between elevations
776.0 MSL and 779.8 MSL along the embankment slope. The
bench runs from Station 284+60 to 290+90 (a total of 630
feet). This is verified by the fact that the Red Rock pool
level was above elevation 776.0 in 1993 for a total of 55
days. Lack of vegetatiocon on the bench and driftwood at the
base of the bench verifies this conclusion. Further,
digging was performed at various places along the base of
the bench and it was discovered that a sandy topsoil layer
18 inches thick covered a much stronger and firmer lean clay
as shown in boring RRB-94-23. It is 'recommended that the
retaining wall footing at this location be placed at least
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three feet into the embankment or below the frost line,
whichever is deeper. '

h. The slope stability analysis for the embankment after
construction at Station 421+60 is shown in plate C-7.
Boring RRB-94-36 in plate C-4 was used to provide the
information for the analysis. The computed minimum safety
factor was found to be 2.87. This exceeds the 1.3 that is
required by EM 1110-2-1913, "Design and Construction of
Levees," dated March 31, 1978. Therefore, no slope
stability problems are expected at this embankment.

i. Due to the appearance of a slough area along the slope
of the embankment at Station 421+60, a further investigation
was performed. It was determined that surface erosion
rather than sloughing is responsible for a 1:0.72 vertical
to horizontal bench between elevations 774.7 and 778.6 MSL
along the embankment slope. The bench runs from Station
417480 to 430420 (a total of 1,240 feet). This is verified
by the fact that the Red Rock pool level was above elevation
774.7 in 1993 for a total of 62 days. Lack of vegetation
along the bench and driftwood at the base of the bench,
verifies this conclusion.. Further, digging was performed
at various places along the base of the bench and it was
discovered that a sandy topsoil lLayer 18-24 inches thick
covered a much stronger and firmer lean clay as shown in
bore hole RRB-94-36. It is recommended that:the retaining
wall at this location be placed at least three feet into the
embankment.

j. The entire contact surface between the multipurpose
trail and the existing slope embankment along County Road G-
28 is to be cleared and stripped to remove vegetation and
other deleterious materials to a depth of 6 inches. All tap
roots, lateral roots, or other projections over 1.5 inches
in diameter within the embankments' foundation areas are to
be removed to a depth of three feet below natural ground
surface.

16. SETTLEMENT

The proposed earth embankment at Station 432+50 was found by
far to be most critical with respect to settlement. The 34-
foot high embankment will impose a maximum load of 2.13 tons
per square foot on a 5-foot thick stratum of lean
consistency clay foundation stratum. A summary of the
settlement analysis is shown in plates C-12 through C-15; it
indicates total settlement to be approximately nine inches.
The specifications will require that the embankment be
overbuilt by two percent to allow for any consolidation of
the embankment and settlement in the foundation. The
embankment will require three months for 80% primary
consolidation.

C-9



17. BORROW MATERIAL

a. The borrow material for the proposed multi-purpose trail
embankment will be removed from areas as shown on sheet 7 of
28 of the main report. The borrow areas, their stationing,
and their corresponding bore holes are listed below:

BORROW AREA STATION BORING BORING
(RRB-94-) LOCATION
1 450+00, 200 LT 40 Plate C-4
2 420+00, 900 LT 34,35 Plate C-4
3 301+00, 100 LT 25 Plate C-2
4 181+00, 300 LT 16 Plate C-~1
5 148+50, 300 LT 47 Plate C-4

b. The material indicated by the borings consists of clays
(CL, CL-CH, and CH). The borrow sites are relatively
similar in soil content although stratas of the different
types ~f clay are different at each site. Therefore, three
representative samples were selected for compaction test
results (see plates C-8 through C-11).

c¢. The natural moisture content in the borrow sites ranges
from 12 to 29 percent with an average moisture content of
about 19 percent. Atterberg limits testing revealed a range
of 32/21 (liquid limit/plastic limit) to 51/28. The optimum
moisture content was determined to vary from 15 to 20
percent with a maximum dry density of 104.2 to 112.8 1lbs/cu
ft. Groundwater was not encountered in any borings.

d. The borrow materials appear suitable for the multi-
purpose trail and embankment construction. The borrow
material will require some drying prior to placement. No
compaction or shear strength difficulties with this material
are anticipated.
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RED ROCK BIKE TRAIL STAGE IV

Proctor Sample #1 (Moisture-Density Relationship)

Date Sample Taken:

Hole Number: RRB-94-34,35 12/8/94
Standard Proctor Compaction Sample Depth (34): 1.0-12.0 ft
Curve. Automatic (Rainhart) Sample Depth (35): 1.0-9.0 f
Hammer Used. (ASTM D-698) Max Dry Density: 104.2 pef|
Atterberg Test Results: Optimum Moisture: 20.0%
LL: 48 Soil Class.: CL-CH Br. Med, Clay (Alluvium)
PL: 17 Retained on #4 Sieve(gravel): 0.0%
PI: 29 Retained on #200 Sieve(sand): 1.5%

106

104

102 -

100

Dry Density, pef

92
12.0%

14.0%

Compaction Curve for Sample #1

1 T T

16.0% 18.0% 20.0% 22.0% 24.0% 26.0%

Moisture Content, %

sl ctandard Proctor Compaction Curve
— = = 80% Saturation Curve
—O—Zera Air Voids Curve G=2.70 (Assumed}

28.0%
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RED ROCK BIKE TRAIL STAGE IV

Proctor Sample #2 (Moisture-Density Relationshi

106

104

102

100
8.0%

Hole Number: RRB-94-34, 35|Date Sample Taken: 12/8/94

Standard Proctor Compaction Sample Depth (34): 13.0-20.0 ft

Curve. Automatic (Rainhart) Sample Depth (35): 10.0-20.0 ft

Hammer Used. (ASTM D-698) Max Dry Density: 112.8 pcf]
Atterberg Test Results: Optimum Moisture: 15.0%
LL 39 Soil Class.: CL Br. Sandy Lean Clay (Till)

PL: 14 Retained on #4 Sieve(gravel): 0.1%
Pl 25 Retained on #200 Sieve(sand): 30.2%
Compaction Curve for Sample #2

118 ~ e
116
114
112

R .

* 110

g

&

g. 108

a

10.0% 12.0% 140%  160% 18.0% 20.0%
Moisture Content, %

A  Standard Proctor Compaction Points
—@—Zero Air Voids Curve G=2.70 (Assumed)
— —= — 90% Saturation Curve
— Standard Proctor Compaction Curve
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RED ROCK BIKE TRAIL STAGE IV -

Proctor Sample #3 (Moisture-Densi

Hole Number: RRB-94-16

Standard Proctor Compaction
Curve. Automatic (Rainhart)
Hammer Used. (ASTM D-698)

Atterberg Test Results:

LL: 38
PL: 20
PI: 18

Relationshi

Date Sample Taken: 12/13/94
Sample Depth: 7.0-12.0 ft
Max Dry Density: 106.1 pofi
Optimum Moisture: 19.8%
Soil Classification:

CL Brown Lean Clay (Alluvium)

Retained on #4 Sieve{gravel): 0.0%
Retained on #200 Sieve(sand). 0.6%

- (19.8,108.1)

SR

Compaction Curve for Sample #3

Dry Density, pcf

12% 14% 16%

18% 20% 22%
Moisture Content, %

24%

26%

A  Standard Proctor Compactio: Points
—8—Zero Air Voids Curve G=2.70 (Assumed)
— — — 90% Saturation Curve
—— Standard Proctor Compaction Curve

28%
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. Subject: Des Moines Recreational River and Greenbelt Multi-Purpose
Trail, Seg. IV

| Date: Feb 95 [ Computed By: ND [Checked By: Sz |[Sheet 1 of 3

Settlement Analysis
Station 432450

B |

P

. ~ El. 778
3 o 3 |

.4/

v""” l
| ‘ // Pr-a/"o;.a o & .n t"J.-‘.hj’ P ] ! ! 34’ 4.

Gpporsr = 125 peF .
15, '_pt‘ :
T Z et rs Spptace "l

El 74
2.5 £1.
5 # M Conprossible Layer Y, =128 pc
i 2
¥ vy P red
Black Shale
Assumptions:
Ave. Moisture Content of Compression Index, Cc:
Comp. Layer (Wn)= 25% Cc = .009(LL-10) = .288
Ave. LL (WL) = 42 Cc = .37(€ec + .003WL +
Ave. PL (WP) = 20 .0004Wn - .34) = .172
Specific Gravity = 2.67 Cec = .30(eo - .27) = .119
eo=WGs = (.25) (2.67) = .668 Use Ce = 0.172 as recommended

by Joseph E. Bowles, which has
a reported 86% reliability

Reference:

(1) Soil Mechanics in Engineering Practice by Karl Terzaghi and
Ralph Peck

(2) Foundation Analysis and Design, 3rd Edition by Joseph E. Bowles
. (3) Physical and Geotechnical Properties Soils by Joseph E. Bowles
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Trail, Seg. IV
| Date: Feb 95 | Computed By: ND [ Checked By: SZ [Sheet 2 of 3 |

Subject: Des Moines Recreational River and Greenbelt Multi-Purpose P

Po:
€ mid depth of layer No. 1 = 2.5 (125-62.4) = 157 psf

Ap @ layer 1 Boussinesq coefficient * h * m
(.991) * (34) * (125) = 4,212

As = oF "H log 10 Po_+ P
1l + eo Pe

Depth Po ap H LIS
{feet) 4 (p.s.£) (p.s.£.) (feet) (feet)

o

2.5 157 4,212 5 0.74

5
Total Settlement = .74 feet = 9 inches
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. Subject: Des Moines Recreational River and Greenbelt Multi-Purpose

Trail, Seg. IV
[ Date: Feb 95 [ Computed By: ND [Checked By: SZ |Sheet 3 of 3
2
Cv

= time to reach 80% primary consolidation

time factor = 0.57 *

=
<
I

Cv = Coefficient of consclidation
= 0.22 ft?/day (PLATE C-15)

H = thickness of consolidating clay layer, single drainage

0.57 (5 ft)2 = &5 days

0.22 ft*/day

tgo=

Allow three months for 80% of primary consolidation

* From Soils and Foundations by Cheng Liu and Jack B. Evett, p.179

PT.ATE M=-T4d
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DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM #9
WITH ENVIRONMENTAL ASSESSMENT

RED ROCK MULTI-PURPOSE TRAIL
SEGMENT IV

APPENDIX D
ECONOMIC ANALYSIS

1. Introduction

This analysis examines the economic feasibility of construction of an additional
8.6 miles of multi-purpose trail to extend the existing trail at Lake Red Rock, Marion
County, Iowa. The proposed trail will enhance the recreation experience afforded at the
federally owned and managed park complex. In addition, the trail segment will help
fulfill current and future demand for trail facilities in central lowa.

> Existing Condit

Existing recreational facilities at Lake Red Rock include various multi-purpose
trails which have been linked through the construction of Segments [, II, and IiI of the
Greenbelt project. Segments I. I and III provide a total of 13.4 miles of trail at the Lake
Red Rock recreational complex. This 13.4 mile trail system connects four multi-purpose
day use and overnight recreation areas, and is heavily used by walkers, cyclists, skaters,
nature observers, and others.

3. Trail System Improvements

(a) Segment IV of the Red Rock multi-purpose trail is estimated to be
approximately 8.6 miles long, beginning at the Wallashuck Recreation Area and running
along the north shore of Lake Red Rock to Iowa State Highway 14 (see Figure 1). It will
provide access to the 0.5 mile Robert’s Creek Nature Trail «t Robert’s Creek County Park
and the 1 mile Cordova Nature Trail at North Efk Rock State Park. This new trail
segment will provide ease of access and increase safety for those recreationists who had
previously driven from K bert’s Creek and Cordova Nature T:zil or walked along Marion
Cou ty Road G-28 to rezch the multi-purpose trail.

(b) A total of 22.0 miles of continuous trail will now be accessible at the Lake
Red Rock recreation complex. In addition, the City of Pella has constructed a 3-mile
bicycle trail from Pella to connect with the Federal Boundary Trail at Howell Station,
making the Lake Red Rock recreation complex accessible to additional recreationists.
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(c) Construction of the new trail would help fulfill current and forecasted
public demand for recreation trails suitable for hiking, walking, and cycling. The need
for additional miles of trail is supported by the market analysis provided in the Des
Moines Recreational River and Greenbelt General Design Memorandum (GDM). The
GDM reported that because of the increasing popularity of trail recreation over 500
additional miles of trail would be required to fulfill Greenbelt market area demand
through 1995. The proposed multi-purpose trail would enhance recreation opportunities
for trail users at Lake Red Rock and within the Des Moines Recreational River and
Greenbelt boundaries. The project makes areas of publicly owned land which are
presently accessible only to hikers, accessible to bicyclists, skaters, cross county skiers,
and disabled individuals.

4. Benefit Computation

(a) The criteria to be used for selecting an appropriate procedure for
evaluating recreation projects is detailed in Figure 6.7 of the Guidelines for Conducting
Civi! Works Planning Studies (ER 1105-2-1200). The steps indicated in the Guidelines
result in selection of the Unit Day Value Method for determining the benefits associated
with the proposed trail at Lake Red Rock. This criteria is shown in table D-1.

Table D-1
Selection Criteria
for Evaluating Recreation Improvements

Lake Red Rock
Criteria Answer

Is a regional model available? No
If “No”, do uses affected involve specialized

recreation activities? No
If “No”, do expected recreation costs exceed 25-

percent of expended total project costs? Yes
If “Yes”, do specific annual Federal recreation

costs exceed $1,750,000 FY91 (51,000,000 FY82)? No

If “No”, then use Unit Day Values for evaluating
recreation benefits resulting from the proposed
project.

(b)  The Guidelines selection criteria detailed in table D-1 allow consideration
for the size of the recreation benefit created and the nature of the activities affected.
Selection of a specific evaluation procedure is based on these components as well as the
relative importance of any specialized recreation activity, the advantages of the respective
methods, and cost considerations. Following the decision criteria and considering the
small scale of the proposed project, the Unit Day Value Method is the preferred
evaluation procedure for this analysis.




(c) Judgment factor points were used to determined both the existing “without .
project” and the proposed “with project” conditions. There is no existing trail connecting

the main camping, recreation area of the federal complexes at Lake Red Rock to the

Robert’s Creek or Cordova Nature Center trails. Access to these areas from the existing

trail, which ends at the Wallashuck Recreation Area, is by walking alongr County

Highway G-28.

(d)  Table D-2 presents the summary for the Unit Day Value Method
Assessment of the recreation experience on Segment IV multi-purpose trail for biking,
hiking, or walking usage.

Table D-2
Unit Day Value Assessment

Judgment Factor Points
Without With

Recreation 5.0 10.0  New trail would enhance recreation experience for

Experience bikers, hikers, and sightseers by linking multi-
purpose trail allowing access from the Corps
of Engineers recreation facilities to the self-guided
interpretive trails at Robert’s Creek County Park
and the recreation facilities and trails at North Elk
Rock State Park. The new trail would provide a
safer recreation experience by eliminating the use
of the county highway or road shoulder to connect
with other segments of existing trail.

Availability 2.0 6.0 New trail would provide an additional recreation
of experience in central lowa with its rolling topo-
Opportunity graphy that is mainly along a bluffline on Lake
Red Rock, and create an excellent outdoor
opportunity for users based on length of total trail
network and connections to unique recreation
areas.

Carrying 2.0 10.0  New trail would be 8.6-miles long and would

Capacity connect to the existing Lake Red Rock Trail
system at Wallashuck Recreation Area, creating
optimum facilities for users and fulfilling a small
portion of latent demand.

Accessi- 6.0 15.0  New trail would connect and link existing .
bility recreation amenities at the eastern edge of the
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reservoir by continuing the existing trail from

the Wallashuck Recreation Area to the county and
state trails, providing safe and good quality

access roads to the site, and good access within the
Lake Red Rock recreation complex. Good access
roads to the site will make the trail easily
accessible to disabled visitors. Use of a county
highway or road shoulder as the existing trail for
access between these sites would be eliminated.
The new trail also provides a vital link for the
new trail from Pella, Iowa, to the Lake Red Rock

complex.
Environ- 3.0 11.0  New trail has a high aesthetic quality as it affords
mental unlimited lake viewing from an elevated position

on the north shore bluffline overlooking Lake Red
Rock. Eliminates problem of traffic and traffic
noise while using the state highway to go from one
recreation site to another.

Total Points:

Without Project  18.0 With Project  52.0
Point Value $3.19 $5.32
Net increase in value per Cyclist/Hiker = $2.13

(e) As indicated in table D-2, the proposed trail improvement would provide
an enhanced recreation experience, increased opportunity for use of a longer multi-
purpose trail, increased trail carrying capacity, improved accessibility to and between
Lake Red Rock recreation amenities, and increased opportunity to view the
environmental features of the area. These benefits are detailed in the Guidelines, Section
VIII, paragraph 6-115 Unit Day Value Method.

() Based on ER 1105-2-100, Revised Table 6-28 (FY95), the Unit Day Value
of one user on the existing trail network at Lake Red Rock is $3.19. Following
completion of the proposed 8.6-mile extension from Wallashuck Recreation Area, this
value for cyclistsshikers would increase by $2.13 to $5.32 per recreationist.

5. - inated Use of New Trail

(@  The Des Moines Recreational River and Greenbelt General Design
Memorandum (GDM) reported that a minimum of 500 additional miles of multi-purpose
trail within the Greenbelt boundaries would be required to fulfill demand through 1995.
The 1990 SCORP, conducted by the State of lowa, reflected state recreational needs on a
county and regional basis, and indicated demand for an additional 77 miles of foot trail in
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the area. Based on the GDM market analysis, it was assumed that the Segment IV
proposed 8.6-mile trail at Lake Red Rock would be fully utilized during the peak summer
months of cycling/hiking season. Using the design criteria detailed in the GDM, a total
of 24,200 walkers, hikers, and cyclists would use the trail on a prime weekend day
without overcrowding the trail.

(b) Survey data for Rock Island District managed recreation areas indicate that
80-percent of all recreation takes place on weekends. Following the methodology in the
GDM, the maximum daily recreation use of the proposed new trail segment, without
overcrowding, was converted to peak monthly use:

Cyclists/Hikers:

(24,200 X 2 X 43) - 8 = 260,150

peak daily number weeks  80% of peak monthly

use of new of days per recreation use of

trail per weekend month  occurs on proposed
weekends trail

{c) Attendance for fiscal years 1992, 1993 and 1994 was used to determine
the average monthly usage by percent of total usage. Peak monthly use was converted to
estimated annual new trail use by applying monthly recreation attendance trends at the
Lake Red Rock complex. Expected monthly trail use of the proposed 8.6-miles segment
of trail is summarized in table D-3.

Table D-3
Expected Monthly Use of Proposed Trail
Month Recreationists Percent
January 11,908 0.9
February 18,778 1.4
March 40,305 : 29
April 73.282 5.3
May 176,792 12.9
June 248,242 18.1
July 260,150 18.9
August 260,150 18.9
September 151,601 ; 11.0
Qctober 79,236 5.8
November 35,267 2.6
December 18.778 _14
Total 1,374,490 100.0
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(e) Based on the data in table D-3, the annual number of recreationists using
for the proposed 8.6-mile trail would be approximately 1,374,500. This figure is a
conservative estimate of annual use, and was adjusted to reflect recreation activity in the
Greenbelt area based on prior years’ surveys. This figure assumes no overcrowding of
facilities and does not include recreationists from adjoining non-federal recreational areas
who would use this trail. It should be noted that winter use of the trail would include-
hiking, sightseeing, and general winter activities.

6. Average Annual Benefit

(a) Approximately once every five years, a 1900-foot section of trail may be
inundated for about 6 weeks between 15 April and 15 October. Allowing time for closure
and clean up, this would reduced benefits by 2.8 percent annually.

(b) Assuming no change in annual visitation or use of the new trail, 1,374,500
hikers and cyclists would benefit from the 8.6-mile trail addition for the life of the project
(50 years). Based on the new increase in value per recreationist, the average annual
benefits for the trail improvement are $2,845,700 [1,374,500 x $2.13 less $82,000
(82,927,700 x 2.8% for inundation)].

7. Average Annual Cost

Construction, operation, and maintenance costs detailed in this report are presents
at January 1995 price levels. Interest during construction is not calculated as project
benefits accrue as each phase of the trail construction is completed. A detailed cost
estimate is shown in the main report. Operation and maintenance costs include additional
costs incurred due to inundation. Replacement costs for asphalt overlay on the trail are
estimated at $500,000, and will be incurred once every 20 years during the life of the
project. These costs were discounted to the base year and annualized over the 50-year
planning period. A summary of annual costs, computed at a 7-3/4 percent discount rate
and a 50-year project life, is presented in table D-4.

Table D-4
Summary of Annual Costs
Red Rock Trail Segment [V
March 1995 Price Levels

Estimated Project Cost $ +«28,000
Annualized First Cost $ 542,100
Annual Operation and Maintenance $ 50,000
Replacement Costs $ 9,300

Total Annual Cost $ 601,400




8. Economic Summary

Table D-5 presents a summary economic analysis for the proposed recreation
enhancement project. As indicated, the project is economically justified with net annual
benefits totaling $2,245,200 and a benefit-to-cost ratio of 4.7.

Table D-5
Benefit and Cost Summary
(7-3/4 Percent Discount Rate
March 1995 Price Levels)

Total First Cost - $6,828,000
Annual Benefit $2.845.700
Annual Cost $ 601,400

Average Annual Cost 542,100

Annual Operation/Maintenance 50,000

Replacement Costs 9,300
Net Annual Benefit $2,244,300
Benefit-to-Cost Ratio 4.7

. Sensitivi lysi

To determine the effect of lower and higher usage on the project, the benefit-to-
cost determination was developed using a plus or minus 20 percent in user estimates from
table D-3. As shown below, a reduction in the projected future usage of the trail would
not significantly affect the benefit-to-cost ratio.

Table D-6
Comparison Summary
(7-3/4 discount rate-March 1995 price levels)

_ZQOE +2Q0£

Estimated Users: 1,099,600 1,649,400

8.6 mile trail @$2.13 $2,342,100 $3,513,200

less inundat;on (65,6(0) (98,400)
Estimated Annual Benefit $2,276,500 $3,414,800
Total Annual Cost $ 601,400 $ 601,400
Net Benefit $1,675,100 $2,813,400
Benefit-to Cost Ratio 3.8 57
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HYDROLOGY AND HYDRAULIC ANALYSIS SUMMARY

Drainage areas were determined using USGS quad maps. For drainage areas
greater than 25 acres, the Iowa regression equation for hydrologic region 3 was used
to calculate the discharge. For drainage areas less than 25 acres, the Soil
Conservation Service TR-55 method was used to calculate the discharge.

The minimum pipe size for this project is 18 inch diameter. At steep drainage
basin slopes, an 18 inch pipe was determined to be adequate for drainage areas up
to 1.5 acres. Flatter drainage basin slopes produce lower discharges, therefore, for
drainage areas less than 1.5 acres an 18 inch pipe was assumed and no further
computations were performed.

The bike path is to be constructed adjacent to County Highway 28 and cross
several existing culverts. These culverts will need to be extended underneath the
bike path and will have no increase in drainage area.

A spreadsheet was assembled that requires input of the drainage area, the
drainage basin length, and the basin slope between the 10 percent and 85 percent
points in the basin length. With this information, the spreadsheet determines which
discharge method to use and calculates the discharge. Knowing the discharge and
inputting the upstream and downstream flowline elevations and the downstream
channel slope, width, and sideslope the culverts were sized using HY8, Version 4.0.

The Rational Method, Q=CIA, was used to determine ditch capacity. Ditch

drainage areas and rainfall intensities were calculatec to determine the discharge in
the ditch. The actual discharge was then compared to the ditch capacity.
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Table 2.+ _egional flood-frequency equat. .s
=8F1 eqUAaC. .1S

Hydrologic region 1

(19 stations)

Y

Equation for

Standard error

indicated (percent)
recurrence terval

Q, = 2114062 61

Q, = 502a°-6¢ 37

Q) = 757a°:60 28"
Q- 1,149A0'57 2

Q, -"1,50040+ 60 21

Q00 - 1,880A0'60 24

Hyﬂiofbgfﬁ”Eéhion 3 f

(119 stations)

Equation for

Standard error

Hydrologic region 2
{8l stations)

Equation for Standard error

indicated . 7(percent)
recurtence interval

q, =-196"%7 55
Q= 402a%3 39

q,, = 5708733 14

Qs - 8217 3

Q5o = 1,0204%°% © 33

Qg = 1.230a%°3 3¢

Hydrologic region 4
(24 stations)

Equation for Standard error

indicated {percent) indicated (percent)

recurrence interval ~ recurrence interval

Q, = 1294062 44 gy =377 g
Qg = 2654739 36 q =672 . 7y

0.57 0.70
Q10 = 381A. _ 35 QlO - 984 31
Qs = 5554033 37 T Qys = 1454068 29
P RS L :

QueIREYS »ﬂﬁnﬁ*ﬁ--* 39g9' (3 Qs, -180a°%% - 39

) cr,0.53 - 0.65 .

QlOO = B51A 41 QIOO w 227A . 30

Hydrolbgic region 5
(8 stations)

3

Equation for

Standard error

indicated (percent)
Iecurrence inggrval
q, = 30a°-%6 27 - {19,»-
(A
o - 0T 2 Us
& 0.74 Q :
#Qp, = 414 20 A 7 25 ACres
2 - : .
-2 0.77
Inf = 454 24
-2$°25 0.79 ) ,
5_;;‘050 -~ 474" 24 .
L _ 0.80 . .
;;%0100 50A° 26 28
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S TR-55, APPENDIX "D" 2EAX DISCHARCZ CCMPUTATION SHEET

.j PROJECT A‘ME‘ ﬂsp /eo.{ 7;2;:4:&.. - -g—G"umE"-”—jI - By , Date
( | . ’

Checked » Date

v - .. . o o = s
L]

Steps
! 1. Given: *Drainage Area (DA) = Acres
Szorm Type & Duracion = II _24 -gours
*Design Frequerncy - 50 ~Years’
*Rainfall Depth (p) = (o | Inches
*Average Watershed Slope = A Sissap
*Runoff Curve No. (CY) = 7+~ 5

2, Table 2-1: Use RT and CN as input to this or similar table,

Runoff Volume (Q) = F. 37 Inches
3%* varershed Shape Adjuscmene (Figure E-1):
- *Hydraulic Length = Fe.
Equivalent Drainage Area = Acres
Watershed Shape Factor - . = Actual DA

Equivalent DA

Use Equivalent DA if Watershed Shape Adjustmenr (Step 3) is to be applied.
(§lopes: Flat <« 3%; Moderate 3% to ¢ 8%; Steep 87 and above)

Peak Discharge per inch of Q = ‘ cfs/inch of runoff

5'.*.* Watershed Slope Interpolation (Table E-1):

Use Equivalent DA if Watershed Shape Adjustment (Step 3) is to be applied.
Slope Adjustment factor = .

6** Ponding & Swamp Storage Ad{ustment (Tables E-~2, E-3, E-4)

*% of Ponding and Swanmpy Area = o % (Based on Actual DA)
*lLocation Iin Watarshed (check one):
Design Point (E-2)__; Center or Spreadout (Z-3)__; Upper Reaches (2-4)__

Ponding Adjustment Facror = /,O®

7. Lasic Peak Disch:rge wicth Watershed Adjustments (qp):

From Stepd (4) (2) (3) %= (3)%* (6)**
Peak Discharge Watershed Slope Ponding

clP " per inch of Q X Q * [Shape factor © Factor ~  Factor _:l

q_ = efsfia x 337 in x | . x , x__/.00 |

- cfs
® .

*Input Data i
**0ptional Adjustamenrs. If the adjustnment "is not used, the Facror = 1.0

-7 -
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Table 2-2.--Runoff curve numbers for selected sgricultural, suburban, and

urban land use. (Antecedent moisture condition II, and I, = 0.28)

IYDROLOGIC SOIL GROU?

yd .
L/C)s:.-.- =75 -

/ypu. A

LAND USE DESCRIPTION , ) . A 3 c D
Cultivated londl/; uithout eonservation treatoent . 72 | 8L |88 I
3 vith conservatfon treatment 62 71 ] 18 81
Pasture or ranga land: poor condition 68 79 /86-\ By
good conditioa mer pw Fie 14 Leove » |6 \_‘y 80
Headow; good condition Lt , . 30 | s8 Tl\\‘ls
Wood or Forest land: thin stsnd, poor cover, no mulch 3] . -66 11
: good coverd/ . 25 | 55 f 10 17
. Y \
i S
Open Spages,-lawms, parks, golf courses, cemeteries, etc. '
good condition: grass cover on 757 or more of the area 39 61 L Go
fair condition: grass corer on 507 to 75% of the area ) 62 19 8.
\
Cozmsrelel and business areas {83X fepervious) 8y oz ol 95
Industrisl dlstricts (728 {opervious). ' 81" | 88 g1 | 93
Illesldenth.l:!, .
Averize lot size *  Average ¥ Inpervlnulﬁ" )
1/8 acre or less - 65 Lo 17 85 | 90 | g2
1/% acre . .+ 38 . 6L | 15 83 ar
1/3 acre . - 30 ST {72 | 8L | 86
3/2 acre i ) 25 . sh | 70 | 80 | 85
1 scre ) . . 2 : 51 | 68 | 12 | 84
Paved parking lots, rools, drivevers, ete.d/ §8 4] L] e8

.

Btrests and roads:

paved with curbs and storn severs:/ . 98 | 98 | 98 | 58
gravel . . 76 85 89 t 9
dirt T2 82 ar 89

' A

v

3 for u mors detatled deseription of agricultural land use curve pusters vefer to
lational Engineering Mandbook, Scctlon ¥, Hydrolegy, Chepter 9, Aug. 1972.

3/ Good cover 13 protected from grariog end litter end brush cover soil.

3/ corve numbers are computed assuming the runoff from tha house and drivevay
§s Alrected tovards the street vith & piniloum of roof vater directed to lewns
vhere additional infiltration could occur,

LY The reasining parvious areas {lavn) are considered to be lo gocd pasture condltion
for these curve pumbers.

3 In pooe varmer climates of tha country a curve punber of 93 nay be used.



Table 2-1.-~Runoff depth in inches for selected Cil's and rainfall amounts

Rainfall Curve Humber (CN)L/
(inches) - — — —
6o 65 70 15 80 85 90 95 98
1.0 (] ) (] 903 0,08 0,17 0.32 956 .79
1.2 ] ] €03 8.07 .15 0.28 0.4 9.7Th 9.99
1.4 © 002 006 .13 e.24 0.39 061 ¢.92 1.18
1.6 ®.0L 0.05 ¢.11 0,20 0.3 0.52 9.76 1.11 1.38
1.8 8.03 0.09 0.7 #.29 e.hh 0,65 0.93 1.29 1,58
- 2.0 .06 o4 o2k .38 0.56 e.80 1.09 1.8 1.77
a - 2.5 0.17 0.30 e.46 9.65 €.89° 118 1.53 1.96 2.27
5 3.0 .33 e#.51 6.72 0.96 1.25 1.59 1.98 2.hs 2,78
g h.o ¢.76 1.03 1.33 1.67 =2.0h 2.k6 2,92 3.k3 3.77
H 5.0 1.30 1.65 2,04 2.h5 2.80 3.37 3.88 4.h2 1,76
i 6.0 1.92 2.35. 2.80 /3. 3.78  L4.31  b4.85 S.h1  5.76
7.0 2.60 3.10 3,62 k.69 5.26 5.82 6.L1 6.76
8.0 3.33  3.90 L.hu7 n 5.62 6.22 6.8 T.h0 T.76
‘9.0 b0 "h.72 s, 5.9 6.57T T.19 1.79. 8.k0 8.76
10.0 4,90 5.57 .23 6.88 7.52 8.16 8.78 9.% ' 9.76
11.0 5.72 6 7.13 7.82 8.48 9.1% 9.77 10.39 10.76
12.0 6.56 7T .8.05 8,76 9.h5 10.12 10.96 11.39 11.76
1/ 1o obtain run'fr depths for CH's and other rainfall amounts not
shown in thiy teble, use an erithmetic interpolation.

gfl G. { . lﬁnuf-’ﬂ.‘“’

Dovsee Loomi= 337"
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Table E-1.--Slope ad Justment factors by drainage areas

ad

FLAT SLOPES

.Slope

(per- 10 20 50 100 200 500 1,000 2,000

‘eent) acres Acres &cres acres acres acdres acres geres
0.1 0.49 0.47 0.44 0.43 0.42 0.41 Q.41 0.40
0.2 61 .59 .56 .55 + 54 .53 .53 .52
0.3 .69 - .67 .65 .64 .63 .62 .62 .61
0.4 .76 74 72 .71 .70 .69 63 .69
0.5 .82 .80 .78 7 .77 .76 .76 .76
0.7 .90 .89 .88 .87 .87 .87 .87 .87
1.0 1.00 . 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.5 1.13 1.14 1.14 1.15 1.16 1.17 1.17 1.17
2.0 1.21 1.24 1.26 1.28 1.29 1.30 1.31 1.31

MODERATE SLOPES
3 .93 .92 .91 .90 | .90 «90 .89 .89
4 1.00° 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.04 1,05 1.07 1.08 1.08 1.08 1.09 1.09
6 1.07 1.10 1,12 1.14 1.15 1.16 1.17 1.17
7 1.09 1.13 1.18 1.21 1.22 1.23 1.23 1.24
STEEP S1OPES

8 .92 .88 .84 .81 - .80 .78 .78
9 + 9% .90 .86 .84 .83 .82 .81

10 .96 .92 .88 .87 .86 .85 B4

11 .96 .94 .21 .90 .89 .88 .87

12 97 .95 .93 .92 .91 .90 .90

i3 .97 .97 .95 .94 + 94 .93 .93

14 .98 .98 .97 .96 .96 .96 .95

15 .99 .99 .99 .98 .98 .98 .98

16 1.00 1.00 1.00 1.00 1.00 1.00 1,00

20 1.03 1.04 1.05 1.06 1.07 1.08 1.09

25 1.06 1.08 1.12 1,14 . 1.15 1l.16 1,17

30 1.09 .11 1,34 1,17 1.20 1.22 1.23

- 40 1.12 1.16 1.20 1.24 i.29 1.31 1,33
50 1.17 1.21 1.25 1.29 1.34. 1.37 1.40
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' . JﬁD . /2/7%4 ”.-.:.I':'.f{;,u":’,ii!-:-'_f ) L . ‘
YRS .‘ﬂﬁ RN ’Z/Iﬁ/?l/ S G - o Co L GESZO LS

( Laote Ked Fock 206

Culvert Size Deter177:v20 75
FROCEDURE

| _ doted  1gloe
1) Locote Froposed Culvert on Plam * based on Culverd focats

Showrn on drainage areq plots. (S#a Frerr g art Culvert b,
5757//'017:)45 ‘o PF } .

2) Caleutate Frotrle Grode Elev, @ & Avp. Culvert

- 3) Estinahe pPree /er?g//? aric’ Z/ifF L ¥ DO3F L Fromr  coritoer—
- plo? and ' corprd r/i?. Eley

" 76_‘.'_ —, - USFL = Noatura] Channel! or
1 FEL 1 - Bpre §.
4 - (whiichever /s /aw‘ér)

: / f 7o Estirnate plos /errglly o
OsFL < | - B Elev's assuvrre pipe
Notural Cronmiel Elev. Site. = proe size for exishy
: cUlverds urder CH B i,
s1ze rgistage. arée.

4) Defermivie.  doonstrearm chomne! Sope. ard  sechon fronr cordour plo
(Assume  Fropezordal sector)), TH1is  wrll pe =ed fo
‘spmale  farlvote eprh. Most oF M pree=s  f Cchannels are
orl such steep sbhpes Hot W cloes gp/ —"‘/'917/}[/‘6(?1)//7 afFect proe.
Jze., S Rough  apprownntion of channel! sechoe’ ¢ Shpe is adeg,

5) Defermme. 1/ 10137 :p/)aa Trcrerreder~  such thot Poe //me‘n;
fall . gar darry Qs af velcry < & f¥s, CArrisserry 18" P y

G Use -HY8 A colcilate head water:  /or PLee.  oize  ereriiie.

i S 5., /40//¢/9 £ pioe size anfor- USFL  Swehr Jhat
. MW rs b7 Gr2:01) below G 7o Hero <« Zo.

U See samiel HY8  imput/opul Lle (atfrched) For Ay rea

ke iaput. (Lnpubfofnd /or encl Culies’ s be raw e Py
m HY8, bt Aore! Copy was 1ol prigfeol).

7) ﬁmwﬂz?r-/‘ze- reseffs i Jifuser s TRAN] Usz044 [CievERTE. wk |
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AN 2 HY H

I Y724

CULVERT FILE: REDRK?78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 QOF
SUMMARY TABLE

q o (S§> SITE DATA <C> CULVERT SHAPE, MA_TERIAL, INLET
U
L INLET QUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (FT) (FT) (FT) MATERIAL FT FT n TYPE
1 747.50 737.00 240.23 1 - Ccsp 4.00 4.00) .024 CONVENTIONAL
2 | e —— — Z” ¢
2 Bosed o Cortdonr Asswmrred Stee/ pipe ™~ [/ﬂry Pried sizc
5 plet 2 1r1eed Orziy.
6 Yl Zsi .‘)ﬁZ?/)?/.G .
PRESS TO REVIEW PRESS TO
<CH» CULVERT DATA <E> EDIT CULVERT SIZE
<D> DISCHARGE DATA <M> MINIMIZE CULVERT SPAN
<{R> ROADWAY DATA <A> ADD OR DELETE CULVERTS
<S> SITE DATA <N> EDIT NUMBER OF BARRELS
<T> TAILWATER RATING CURVE
{ENTER> TO CONTINUE
1-Help 2-Progr 3 4 5-End &6 7-E4dit 8 9-DOS 10

-17 -



L7 Culveis i LAY 4
/

R

CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 OF
ITEM SELECTED CULVERT .
<1> BARREL SHAPE: CIRCULAR
¢<2> BARREL SIZE: 4.00 FT DIAMETER
¢<3> BARREL MATERIAL: CORRUGATED STEEL
Pt nra r‘:a :
<5> INLET TYPE: CONVENTIONAL
<6> INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL 2 Inlet opbos
nios! Lite
<7> INLET DEPRESSION: NONE Mebal ena =
/7
<NUMBER> TO EDIT ITEM (591“:’, mf";’
<ENTER> TO CONTINUE DATA LISTING Prere= vy
EHWA Hos *
1-Help 2-Progr 3 4 S-End 6 7-Edit 8 9-DOS 10

* 0/7/;27’75 are. < ﬂ?fn Edge Pa/cz/frg
£z lV!”[(er /9 Cﬁl’lff’f‘?? A 5/&/&

(& 5":(01 o £ d' ‘,_// Hepctiva I/
. ML C)/)Ap;q 4- d}" ~—

-t

((c; Bevelogd C‘ée_. (127 )
’ i (/ 5:7)

-18 -



‘ NPV LSCHAKGE DATA
CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 OF
. PERFORMANCE CURVE DISCHARGE RANGE
(Minimum to Maximum Discharge)
ENTER DISCHARGES IN CFS
DISCHARGE CFS CMS
&
G5k (% 10w Shrm) (1>  MINIMUM 45.0 1.27
50 Yr Stor:r? <2> DESIGN 70.5 2.00
1261 (= 100 v Shra)<3> mAXIMUM 90.0 2.55
<NUMBER> TO EDIT DISCHARGE
<ENTER> TO CONTINUE
<U> TO CHANGE UNITS
l-Help 2-Progr 3 4 5-End 6 7-Edit 8 3-DOS 10
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CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 OF

SELECTED ROADWAY CREST
<1> SHAPE: CONSTANT ROADWAY ELEVATION 4&%:; FT
<2> CROSS-SECTION DATA
<3> ROADWAY SURFACE: P

<4> EMBANKMENT TOP WIDTH (FT): 16

{NUMBER> TOQ EDIT ITEM:
¢ENTER> TO CONTINUE
{ESC> FOR LAST MENU

l1~-Help 2-Progr 3 4 5-End 6 7-Edit 8 9-D0OS 10

Nore %adwaa Lata witt o/ | be used
ﬁ£7 CZ@I”A@aaﬁW? A&#ﬂ?&#b I's 51/24ﬁ20{

. /‘/ﬁ'/ rnece s Sdf'y fé a/%ne. fggg/;dga/ V4 m,é 72_
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CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 OF

CULVERT INVERT DATA

NO. ITEM VALUE
<1> INLET STATION (FT) 0.00

<2> INLET ELEVATION (FT) 747.50 tsFL

<3> OUTLET STATION (FT) 240.00 — Prpe Leng/h
<4> QUTLET ELEVATION (FT) 737.00 DsFL.

<5> ENTER NUMBER OF BARRELS 1

{NUMBER> TO EDIT ITEM
(ENTER> TO CONTINUE DATA INPUT
{ESC> FOR SITE DATA OPTION MENU

1-Help 2-Progr 3 4 5-End 6 7-Edit 8 9-DOSs 10
\‘\

UjFL’ DﬁFL / prﬁ ((ﬂf//] 65//7"%‘/(67' ,40;—;‘7 cortfoeir P/,-/
and Fropoced P& Eley (bosed on Frelir. Brefsl e /"/ﬁ/?a’—)
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N7 TAILwaT % gaTING Curve

<D? DATa
CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 OF
ENTER TAILWATER CHANNEL DATA _ .
NO. ITEM VALUE
<1> BOTTOM WIDTH {FT) 25
. . Ebﬁvna/ed
<2> SIDE SLOPE H:V __ :1 2 A
<3> CHANNEL SLOPE (FT/FT) .022
44> MANNING'S N (.01-0.1) 04 ~— Frour Do
Drarvgge o
<5> CHANNEIL, INVERT ELEVATION (FT) ' 737 7able £-30f
For Nalinaf
CULVERT INVERT ELEVATION (FT) 737.00 Streaar e,
(CULVERT NO. 1 QUTLET)
<{NUMBER> TO EDIT ITEM
{ENTER> TO CONTINUE DATA INPUT
<ESC> FOR CHANNEL SHAPE MENU
l1-Help 2-Progr 3 4 5-End 6 7-Edit 8 9-DOSs 10
CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR : HY-8, VERSION 4.0 CULVERT NO. 1 OF 1

TAILWATER RATING CURVE

NO. FLOW(CFS) T.W.E.(FT) DEPTH (FT) VEL. (FPS) SHEAR (PSF)

1
2
3
4
5
6
7
8
9
0
1

1-Help 2-Progr 3

45.00 737.51 0.51 3.40 0.70
49.50 737.54 0.54 3.53 0.74
54.00 737.57 0.57 3.64 0.78
58.50 737.59 0.59 3.76 0.82
63.00 . 7137.62 0.62 3.86 0.85
67.50 " 737.65 0.65 3.96 0.89
70.50 737.66 0.66 4.03 0.91
76.50 137.70 0.70 4.15 0.96
81.00 737.72 0.72 4.24 0.99
85.50 737.75 0.75 4.33 1.02
90.00 737.77 0.77 4.41 1.05
PRESS:
<D> FOR DATA
<P> TO PLOT RATING CUR\E
<ESC> FOR CHANNEI, SHAPE HMENU
{ENTER> TO CONTINUE
4 5-End 6 7-E4it 8 9-D0OS 10
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CULVERT FILE: REDRK78 FHWA CULVERT ANALYSIS DATE: 12-05-1994
TAILWATER FILE: REGULAR HY-8, VERSION 4.0 CULVERT NO. 1 OF

Setecr N>

i-Help 2-Progr 3

CULVERT PROGRAM OPTIONS
PRESS LETTER OF DESIRED OPTION

<0> OVERTOPPING ANALYSIS

Inlet Control - HDSS Nomographs
OQutlet Control - Water Surface Profiles
Overtopping - Weir Equation

<N> NO OVERTOPPING ANALYSIS {CULVERT NUMBER 1)
Inlet Control - HDSS Nomographs
Outlet Control - Water Surface Profiles

<B> OUTLET CONTROL METHOD - les outlet confrol foss
<S> SAVE MENU n/fa belweers waler suriac
<D> DATA SUMMARY e Geautt) ¢ gy barrel
<F> FILE MENU SAVE FILE BEFORE <F> OR <M>

<M> MAIN MENU OR FILE WILL BE LOST

4 5-End 6 7 8 9-DOS 10

H Aogqled fo Ly tarrel —
How”  oulpert beacﬂ'ﬁzf
Wil sleey  Fue Fiow HO

Tried bott wielhiods o

ottlet cottrof, (Sze attac
vettput Pr’z?fl/ﬁc//s),

52 goler seriGec

prohile.  (defacld)
C 700t fatr OF7 wietlred.
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p JUTLeET (oNTROI. MeTuop » WATEE Zyrizrac

w Feortie:
i B (DeFAeT)
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) CSP
DIS- HEAD- INLET OUTLET ,»J~~\ ANALYSIS ASSUMES NO OVERTOPPING ’l!
CHARGE WATER CONTROL CONTROL! FLOW | NORMAL CRITICAL  OUTLET TAILWA
FLOW ~ ELEV. DEPTH DEPTH | TYPE - DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) "<F4> ' (ft)  (ft) (fps) (ft) (fps) (ft)
45 750.31  2.81 2.81 1-52n 1.43  2.01 11.15 1.43 3.40 0.51
50 750.49  2.99 2.99 1-s2n  1.51 2,10 11.42 1.51 3.53 (.54
54 750.66 3.16 3.16 1-52n 1.58 2.20 11.66 1.58 3.64 0.57
>3 750.84  3.34 3.34 1-S2n  1.65 2.30 11.92 1.65 3.76 0.59
63 751.01 3.51 3.51 1-s2n 1.72 2.39 12.17 1.72 3.86 0.62
68 751, 3.68  3.68 1-S2n  1.79 2.48 12.40 1.79 3.96 0.65
71 (151.300 3.80 3.80 1-S2n  1.83 2.53 12.54 1.83 4.03 0.68
77 ;751.54  4.04 4,04 5-S2n  1.92 2.64 12.79 1.92 4.15 0.70
81 '751.73 4.23 4.23 5-S2n  1.99 2.72 12.96 1.99 4.24 0.72
86, 751.92 4.42 4.42 5-S2n  2.06 2.80 13.14 2.06 4.33 0.7%
80/ 752.12 4.62 _4.63 5-S2n  2.12 2.87 13.31 2.12 4.41 0.77
INVERT ELEVATIONS--> Iﬁlet - 747.50 ft Crest - 0.00 ft
/ Outlet - 737.00 ft Throat - 0.00 £t
// / PRESS: <KEY> TO RETURN
1 2 3 / 4 5-End 6 7 8 9 10

\_ Ikt (ortrol riles = '
Oeltlet Control Depth > Inled Cortrol Deplh

Check Jhot HW Elev € P6L -0.5
arid H « Fre @ x Z (/D < ZQ
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Do Not L

S

PERFORMANCE CURVE FOR C?LVERT # 1’ -1 (4 BY 4 ) CsSP

DIS- HEAD- INLET OUTLET [FULL ANALYSIS ASSUMES NO OVERTOPPING
CHARGE WATER CONTROL CONTROL|FLOW | NORMAL CRITICAL QUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH JHDS5 DEPTH DEPTH VEL. DEPTH VEL. DEPTH
{(cfs) (£t) (ft) (ft) <(F4> (Et) (ft) (fps) (ft) {fps) {ft)
45 750.31 2.81 -6.40 6-FF¢ 1.43 2.01 7.13 2.01 3.40 0.51
50 750.49 2.99 -6.12 5&-FFc 1.51 2.10 7.39 2.10 3.53 0.54
54 7150.66 3.1 -5,82 6-FFc 1.58 2.20 7.63 2.20 3.64 0.57
59 750.84 3.34 -5.50 6-FFc 1.65 2.30 7.84 2.30 3.76 0.59
63 751.01 3.51 -5.15 6-FFc 1.72 2.39 8.03 2.39 3.86 0.62
68 751.18 3.68 -4.79 6-FFcC 1.79 2.48 B.27 2.48 3.96 0.65
71 751.30 3.80 -4.54 6-FFc 1.83 2.53 B.42 2.53 4.03 0.66
77 751.54 4.04 -4.01 6&-FFc 1.92 2.64 8.71 2.64 4.15 0.70
81 751.73 4.23 -3.,58 6-FFc 1.99 2.72 8.91 2.72 4.24 0.72
86 751.92 4.42 -3.14 6-FFc 2.06 "2.80 9.09 2.80 4.33 0.75
S0 752.12 4.62 -2.67 6-FFc 2.12 2.87 9.34 2.87 4,41 0.77
INVERT ELEVATIONS--> Inlet - 747.50 ft Crest - 0.00 ft
Outlet - 737.00 ft Throat - 0.00 £t
PRESS: <KEY> TO RETURN
3 4 5-End 6 7 8 9 10
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PROJECTING BARREL

-

CAST-IN-PLACE
HEADWALL &

CONCRETE
WINGWALLS

PRECAST END SECTION

END MITERED TO THE SLOPE

Figure I-7--Four standard inlet types (schematic).

water surface elevation may also produce
full flow, (figure I-11) Regardless of
the cause, the capacity of a culvert
operating under pressure flow is affected
by upstream and downstream conditions
and by the hydraulic characteristics of
the culvert.

b. Partly Full (Eree Surface) Flow,
Free surface flow or open channel flow
may be categorized as suberitical, cri-
~ tical, or supercritical. A dctermina-
tion of the appropriate [low regime is
accomplished by evaluating the dimen-

5

sionless number, F_ , called the Froude
number: )
F, = V/(gy,)°*
In this equation, V¥V is the average

velocity of flow, g is the gravitational
acccleration, and y, is the hydraulic

~depth. The hydraulic depth is calculated

by dividing the cross-sectional flow
arca by the width of the frce water sur-

face. When F_ > 10, the flow is
supcrcritical and is characterized as
swift. When F, < L0, the flow is sub-

critical and characterized as smooth and

- 26 -
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® - :
.Contraction Of Fiow Reduces ':':;' Minimal Flow Conltraction
Elfeclive Barrel Size \ AR /

: / * SQUARE EDGE

/ D ENTRANCE °

CURVED EDGE
ENTRANCE

Face Section

Buved

ELEVATION

w'ln;gwaus

PLAN

. Figure I-9--Slde-tapered Inlet. Figure [-10--Slope-tapered inlet.
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VARIABLES LIST:
. Y - FLOW DEPTH
Q - FLOWRATE

MAN-MADE CHANNELS

B - CHANNEL BOTTOM WIDTH

M - CHANNEL SIDE SLOPE

VARIABLE TO BE SOLVED (Y,Q,B,M,S8 ORN) ? Q

Y (FT) ? 1
B (FT) 7?0
M (FT/FT) ? 3
s (FT/FT) ? .01
N (FT"1/6) ? .03

<Shift> <Prt Sc» print

RESULTS

S - CHANNEL SLOPE
N - CHANNEL ROUGHNE:

Q= 9.04 CFS

= 3.00 SF
= 6.32 FT

= 3.01 FPS

F= 0.75

{Return> repeat

SUB-CRITICAL FLOW

{Space Bar> back to men

T T T T T e e e e L e e e e o o e eR e e e e e e e R M T R R e R e e R MR e Em M e e e s o e

VARIABLES LIST:
Y - FLOW DEPTH
Q - FLOWRATE

MAN-MADE CHANNELS

B - CHANNEL BOTTOM WIDTH
M - CHANNEL SIDE SLOPE

VARIABLE TO BE SOLVED (Y,Q,B,M,S OR N} ? Q .

Y (FT) ? 1
B (FT) ?2 0
M (FT/FT) ? 3
s (FT/FT) ? .02
N (FT"1/6) ? .03

<Shift> <Prt Sc> print

RESULTS

e v v v — v ————

(Return> repeat

S - CHANNEL SLOPE
N - CHANNEL ROUGHNES

SUPER-CRITICAL FLOW

{8pace Bar> back to mem

T T T S T A N T E S RS e e E e e e e e e e e e A e S e e mR R R e R e e e M e R M mh Em E W Ee W G e e e e b A e = e

VARIABLES LIST:
Y - FLOW DEPTH
Q - FLOWRATE

MAN-MADE CHANNELS

B - CHANNEL BOTTOM WIDTH
M - CHANNEL SIDE SLOPE

« 29 .

5 - CHANNEL SLOPE
N - CHANNEL ROUGHNESS
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VARIABLE TO BE SOLVED (Y,Q,B,M,S ORN) ? Q

RESULTS .

Y {FT) Y 2 |
B (FT) 7 0 E ST T I I T
M (FT/FT) ? 3 Q 15.65 CFS
s (FT/FT) ? .03 A= 3.00 SF
N (FT"1/6} ? .03 p= 6.32 FT
Ve 5.22 FPS
P= 1.30 SUPER~CRITICAL FLOW
{Shift> <Prt Sc> print {Return> repeat {Space Bar> back to men.

—---—————-—_—_.._—_-....--—_—-——--.--_——-—_...-____--...-..._-—-——————-—-——-——--.——----......-____

MAN-MADE CHANNELS

VARIABLES LIST:
Y - FLOW DEPTH B - CHANNEL BOTTOM WIDTH S - CHANNEL SLOPE
Q - FLOWRATE M - CHANNEL SIDE SLOPE N - CHANNEL ROUGHNESS

VARIABLE TO BE SOLVED (Y.Q.B{?.S OR N) ? Q

Y (FT) 71 RESULTS
B (FT) ? 0 e e T T YT T T
M (PT/FT) ?2 3 Q= 18.08 CFs
S (FT/FT) ? .04 A= 3.00 sF
N (FT"1/6) ? .03 P= 6.32 FT
V= 6.03 FPS
F= 1.50 SUPER-CRITICAL FLOW
<Shift>» <Prt Sc> print <{Return’> repeat {Space Bar> back to menu

—-..-—-—-..——-—....—_--_——-_—-...--.._—-..-.—..--_--...-—.._-—_—---a-.-....--—---—q...__——-—....-—__—-_.
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TABLE 6.8

Typlicol € Cosfficients for 5- 1o 10-yr
.Frequenty Deasign®

RUNOTF
_ DESCRIPTION OF AREA COEFFICIENTS
Business '
Downlown areas 0.70-0.95
Neighborhood areas 0.50-0.70
Residential
Single-family areas 0.30-0.50
Multiunits, detached 0.40-0.60
Multiunits, attached 0.60-0.75
Residential {suburban) 0,25-0.40
Apariment dwelling areas 0.50-0.710
Industrial -
Light areas : 0.50-0.80
Heavy areas 0.60-0.90
Parks, cemeteries 0.10-0.25
Playgrounds (?.20—0.35
Railroad yard areas 0.20-0.40
Uhimproveti areas 0.10-0.30
Streets .
Asphalt 0.70-0.95
Concrete 0.80-0.95
Brick 0.70-0.85
Drives and walks 0.75-0.85 i
Roofs 0.75-0.95
Lawng, Sandy Soil i
Flat, 2%’ _ 0.05-0.10 _
Average, 2-7% 0.10-0.15 ‘ ] i
Steep, 7% 0.15-0.20 , l
Lawns, Heavy Soil ‘
Flal, 2% 0.13-0.17 W
Average, 2-1% 0.18-0.22 B!
Steep, 1% 0.25-0.135 _ :
.o l ‘
* Viessman et al., 1977. — J } :::
i

To avoid the complications of an itevative process, constant overland
flow inlet times are oflen used {0 approximate Lhe time of concentration. 13§
These vary from § to 30 min with 5 to 15 min most commonly used )
(A nerican Society of Civil Engincers and Water Pollution Control Feder- ”’ g

2ta
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LENGTH" L" OF STRIP IN FEET.

A L LA N |

II(['

T

1000

200
800

700
600

500

400

2q

TO

60

50

q0 .

30

40

10

PavED  —d

SURFACE

DEIISE —

CHARACTER OF GROUND

GRASS
SUKFACE

E

-

PIVOT LINE

Example
Length = 200 leet
grass surfoce

Avarage

Slope = 4%

Concentrallon Time = 14.% minulas

OVERLAND FLOW TIME

/

'l

35
30 -
28
20 —
15 -

T

INLT T CONCENTRATION TIME IN MINUTES

’

o -
.9 -
.8
\
\ 1
LT -

qux(- 6-110.01 4
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Hours

200 300

DURATION

Hour

Flgure 4-103f

DURATION (Hinutes)
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as (o piles) - "
. . wiloads
Raud Loads (Loads based on dmwm%\pmwded Eq K. Wilsow I(C)IQS'—coPy Ve
o)

Tus R t45P|P(59.ez'}(z+m$ses3 = Usm#E
| v

v - :
Llum I wea#* (b ols) + 244 (4als) + 04 (L als) = 5004 ¥ vd

Poor tad 14028 013 beans) + Biplf (1 bams) + (26 = 4,147 # V

»shngus A e} (2991 = 6,567 v

mw;fxEE)
o Hoor beams lw455(5*‘”""150p@(o&m5) = g% v
ToTAL = 32554 Hsay 315 = ,__. l_’ Pe(‘
_A_&M&d:_(qa (ib%){z 5)(2 s) + w 35(:)(45} -r(ﬂ[;)mﬁ:omu)_ oai (_F(Ig) E—_—M o
Live_Lood espsP o b,mo*" vehicle .
%ps}(aqqz Nid. 08D = 24012 # = [hglE k—\ o abnlw/
 _Sron lod z(eoﬂtaaqi)(z’opsp‘) 2302 = (L fsf o dbwherk
' ' ‘ .28
- | | 33,16
Winb load i ' 4.8
T ek wind bad (MSHD Bi5t) oL
 Shudwe height 4ns'+ B22E = g0z > 18G4
L Wd bad b adh dutment = 19.7085(322%) (55 )= 1867 &
o Homeet few vind = '"té.ui"(iff‘ﬂﬁ?\ < \14.04 k. Vv
‘ —~‘ o D«ang movant o iopsP load = .02{\ 456X53_z=)(u. 45B) = 11.0% ‘e
o o N —-Pmm Coi;-s“l Joad = ﬁo%(b)- gi'e v
o . TR
Longhdinal Fora, Assuued o be rﬁfé@d by pass‘!ve auilh ,ah:'SSUrr:

af.baoco#aéuﬁuepq
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_lake Ked Kd:d_c__--f.av&ﬁi_ﬁjddgg:ﬂ'ff_; .

Rk vehide, 2' hom mﬂ) P‘*"*é"—.‘}?ﬁ"e
' -Mg_"" .5!:(5.5!) -5(,69) '

= za,/) & | L ‘l J_
5,51‘—_’

bt~
s

4
god!

- _Loed  Coubmations Bor Fles
7/ / s/ /7

a e .
Group L2 DL + LU £ Sow  Prleas+ Bio+ U8l + NP = B5.9 (for 85 pst .u,)
Yo

e
e

=23/ +/625+/0 + 58 = 7299F v (fr o E Whide /4)
= ;
/ffj- z5/ v

g? oL + Wind + meré,wm@ @ Zofasﬁ) v (wty allowanee f3r |, 25 mfﬂss)
Pz jitsy 33,06 — 49.4)

Mr=0 S
Mj= (7404 + 27,03 = 20/7 £

Goug 3 DL+ L+ Suwr 3 (Wind + overfurning (0 6 pst)) (125" pershess)
"“""'”';53”553;_'/ R o a5 ) B

- My-o
- Mj-— 3(/7%444— gi) = 545 e

[

| P= 7049 / B vt vehide LL)
M3-5¢5+a3, =7e v o
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“3 » ?;lcj @ Llg" SPM‘M“ . | e S

:tpik 3mu|>-=-' q,( 661 ") = 9889

, ‘s Res= 2.6 £
toup 1 B2° = 1806 Pan: 28.6 k& v~
2 £ gies) P -84 k Y O
3 %,_39 P:‘:i,m.q E . _ o
/ Ca,aaul«f of I/ng'%
awpz  BAs 16D Py = 26 £
597 Pan = 12 EY = 9ky (/o é,w)~ 95,4 ly/e
owoups BBy 4g(6E) By= 7.6
- "%L P = 245 £ v /@r l,&{avﬂ'f)‘n-fs > 19 z!)
179(6:47)
? ~P6.89 Py = 9.5 £
' S Pan= 178k v

- ek MIA/ adC acter prle fo  yesiSt_porzontal wind
Bt must vesist horrzmdal  wind o 18.67 £ lassume 24z balle)

A et Basosr > tpgsr vok.
. ) i : A .

Ue 3. piles, HP gyde, pont- beavmg appmx i’ s pazmq, prle; boa leredl
. ® Z:z. . o

e
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Estia fe Rle longth
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ot Sha g{ bpoﬁpfcx 80z.5 ’\53 o
59 + (0 . ex:sarg wund x_7e8,5 . o
QW = g04.4-1=790.4 (Fromboring RRB- 54-49 (a#qM)S? ~)
levlq-l'h o 1‘7(|€ (eghmaied) (501 S~ 7op, 4) + z’ = |4 = |5}
Abut e J—op&ppuie«» 8oz§

@
s_iawwow d. em&l—mg 3mun ~ EpZ’
dev, of shale lager = &5-1, = 789.0 (boring log (2B-94- (olached))
lenth oF pile = (B025-182) +2' = 155" |

(%anQ)( = 9.3
Pi N
/ e Wr ) i g
V3 piles . o' esh len HP Bx 36 (powi-beanngy) | approx. 56. palind
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@ _Lake ed Rock. - coyevea End.qa Amms

Plook beam loads  (se llowing .m) Cfor an 85 psb ‘muad.
;Mﬁg AooE HEAMS _ (assume 10 dyibudavy '!el;q-“-)/

b e Dt o

column load + snow load= w0B¥ + 9G1(10)(20psP)= 2009 v

duss lad= 14Spit (o) = Mso#k v
Soor beom self ot = 6(!!15) (50 F‘o) 226 g v

h_lwe load = 9‘5?4(10)— 820 P a(oug Hoor beom. v

Fooz BeaMs #1 and #5 (assume 5 dnbudany lm{-ﬂ

dek lad = Sl plf 7

olumn + Snow = 17155 F 7

truss: ad= 1253 7

Y. bm welghr= 32,0 pIf | -

Live Lad= 425 plif v o , o , R

Aok gewm ¥ 6 (145" dribubay loath)

_ dek od=11g pf

olumn + Snow= dod F v~

huss pad= 167T# o

A bm W= 32,6 oif 7
 Lie lwd= 98 pif

Use RISA proaram +o find eackons  Bom these lads af supports (2 steel s%rmqfxs)
RISA  coordinakes

Node & Loordinades Deser Phou
®  (-B8223,0) od if Har bam
@ . (-717,007 . & opplicahan of Huss lod (estimaled)
@ i (-731,0) o e vall oF s extent o duck load.
- (710,00, P o apphadn of aluwn load % Snow load
o " (-bd,0) v  Suppt  (Gider W1
o % (=200 orpluahgn of whecl ood (used only for mt ehicle L) |
@

0) Vo (enltr of bn o+ (Gider
%gél )0)‘/ , ;:P\m?'lnn ml CTOAS” (.Fnr :Dl: \«d/udl)

(6410) v Suppork (Girde¥3) ) ” é

v<=Erioj0) v
/‘fﬁ, J) Ve | (823,00
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M eah Roov beam , Have « an addidionad [ad G the

wingd + overhurning  Moment

 Wind lad= 50 psf Moment aun= B )' _ 735
OWVJum}nj = D ysp Moment avp= ,%4__9.; 4.0

sHEET No.____ D or 2]
108 No. 457044 - (060

Lake Bl _Kack. - (onered. Brudde._Mralysss o
Gl Guder” | gt gyt gide
I INTERIOE FLOOR BEA - DEAD LOADS — W05 “(§) ¢.50 .~
4. FLOR BEMAS 145 - R -0.4] /G) 2.%%
2. FLOOZ BeAM '*'Q’._ - 009 « | 088 _ | __
4, 85 P5F W ON INTERLOE BMS b4 2.90
b &5 RF U ON AR BMS 145 352 <« 1,45 ~
b, 85 PF (L oN F0E BM %0 0 032
7. Dk-vehide fook axle loads 494 297 « e 2,
8. (0 k-vebnde Backaxle ldS .24 014 , ""‘E’,';F"ﬁ*:‘:’?ig P

s - g - e -~ - _
at Infevior Loor Leams MWW‘.—. 0500) (187083 )(75¢) + ,02(,0)(/6,49)(4.,0, gz.28 LI-£
addienal 1 = % - 445 £

ofF FPhoc boams #{,ad #S £, = bA3(%)= 302E o~

at- foor beam #

Broser = 4,45(_/4.’_;_4:) = 174

. These. /adds Wil be wsed v RISA- dnalysis  of Skeel 5#3{03/
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Lok R Rucke- Coveed_Budie Ansdysis

RISA CoORDINATES for analysis of  Sleel  quder

Nide #

(0,0) 7 _End of dgider ok of appleation of lood from qow'wﬂ;jgaw.k
(9.7083,0)” Floor team %
(19.833,0) Hoor beam 3

(37.625,0) Hoor beam #T5

|
Z
>
4 (z9.823,0) Floor beom #4
5 .
6 (39917,0) v Hloor Leam #, Ead

CENTER W Z4 X 55

Load . Gonbmobun # |

Node # 8opst; conler gudar

l 4 DL - B2
2, _[4l05 DL~ Gbd LL
3, v 105 DL — Ged UL
4, 0SS DL —6b4 L
5 A A DL ~-332 W
b. - 0,09 DL - 07b LL
Node # Load (ombinadun #2

D& e ;. denler duder

+ 4 A

2z |+los o
3 *loe DL — 494 L
T
. P 4'“.41 o
%

PR NN

O

of 6&;'61{( § Support

EXTERIOE. GIeTER (Wad) 48)
Lood Combivodun #1.
85 Psp‘) 2¥lerior qwdl.’/

33500 | -S| 222w

- 65D | _zao W [-(ud3 W

/'69:5 DL -—Z-QOU-— “G:@WI

A5 DL | ~Zail |-6452W

- 5#33DL - {.45 IL - 5,Z$W

- 080 | 03U |04 W

lond  (ambinaduu ¥4
lop £ vehicle | erengy dqudi-

~ 3,5% DL ~ 242 W
-~ (S DL ~ 643 W

LS | T iall |- 6B W

e bl | -074 0L [ (45w
-232 bl 3272 W
L= 098 bt - 014 W
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Aake %ed Rock ~ Covered. .Budge Amlm(m o

Resulls of RISA Analysrs

26 ksi Siel acsumed.
EXTERIOR GRDERE , Wz4 X 4B assumead ( Hals i the SMalL:d' g'x 724" sed-mu)

v

Mmﬁ 361,53 k- (Factoved Qroup Z loadmfj-' R + Wind)

S= 164 & v
%: B0D) = 182 L Zois OK
154
SHEAR: V= 340k 7
\p = 0,58 F Diw
= 055 (%XZ! 'LN)(-ZHS IN) [MSHTO Sec 10.46.6.l]

= 8.9 v
D=zl =500 k=5 v wishfoned beas e _ A4S _ ourss
ty  AS d‘;:—j N0
’ o wooo(.on18s)= 0.7
D« (0004E 7500(.01188)= 884
TR

5oL 4 07 = c=1.0

»
Yoz SV = Lo (18190)= 182 £ > 306 v oK.

Max  Deflection = 31" 39.92

: = /545
( wnder- Seivice £L- (-9 !//L)

May deﬁec;kbn/ - ;/;45 v 0k
.t The Exlemr ?H’dcrj are adquwfv ¥ S“PP“"K' _ .
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CENTER cirpere W24 X 55 (Spallst 7"x24"scchw)

M= 281,15 .

s=m |
v — —
M= z8r1502)= 20,6 ksi < 36 &/ V OE
Se= ZBLIS(E,
/4 ,
511’54!2 = Yde'z 26, qg = Z7k

Vo= 0.58 (30 )(2). 3%’)
VP-— 173. 2 e

=

D 2/
Ly 39c 532 < To7 = cC= /O

Vu=<% = 722 > 27 £ VoK

v
Max Sovice Ll Defl = .9s5z1" .:;:ﬂ_«"—' 25—05
| 52y,
iz
L
..... Max il = Tsp3

Amzae Zingmz defl. bom  sav. U + AP
‘ 'eéoo or prc’ﬁm‘b)(f ¢ 'Qr
| , | pedestrios éwdqﬂec
| Com?muoq Ll ornint i bca-u A fo /xy(] & abufets:
Axal loeg [Benwy = //5'%{ x—zz/ = 8.7 |
BT 16.Zopy T 2 oS leny (m?zf?,ud

Y M= sev‘wzfz/zaﬁa-# (pp b ot gromnil

S 3
n
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- dethie Keed Kbk - overed Budae. Anolysis o

Theymal Foees  hom gudes _(HASHD 1)

Asume. . 50° inidially | coll dimate  50°— (-30%) = @oo s

AL= AT ,
AL= o507, (809 (29.92) = 02076

4t = pzove *1Z= 49

Wzix 557 A=FL P=LAE = 289 (owt)|29x10Pty) = 244 B E
Ae & (32928 12 -

£ =15/ bsi

Wedxes8 P= 299 (70,42 X29x0°) - Zp3./ L.
F8.92 ¥ /z

,{mrd‘mgné Zilivots Brage Mamuad | Analysis £ Themal Lovges

45 :2?% S requind n Hars  case because e  bridge 1S

SYnetaondly  Jess thag 200" 10 length, the  qrder Supporfs

are Hx eqd and the ,p;/eé a6 hot- bablgred In ML‘
fongrtudinal  direction, (Sec. 3.6.12) Horehre the ples
Wil c/e«[(ecf‘f) relieving e axyal shess (n Ha beams /

W C E FORM 144
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Hanson Engineers, Inc. Job G45Z04L /000
1525 South Sixth Street Page -d
Springfield, IL 62703 Date
LAKE RED ROCK Vv (el
S e e e 2795
Node Boundary Conditions
No X-~Coord Y-Coord X-dof Y-dof Rotation Temp.
----------- (££) -===----(ft)-----(in,K/in) ----(in,K/in) --- (r,K-£ft/x) ~---- (F) -
1 -8.23 - 0.00 0.00
2 -7.77 - 0.00 0.00
3 -7.31 ~ 0.00 0.00
4 -7.10 ~ 0.00 . 0.00
5 -6.40 ~ 0.00 R R 0.00
6 -0.69 ~ 0.00 0.00
7 0.00~ 0.00 R 0.00
8 5.31~ 0.00C 0.00
9 6.407 0.00 . R 0.00
10 7.10; ¢.00 0.00
11 7.31 0.00 0.00
12 7.77:} 0.00 0.00
13 8.23 0.00 0.00
I J I Releases J End Offsets
No Node Node Section Xy z XYz 8Sec Sway I J Length
i b el {in) ~=--(in) -~---- {(ft)
1 1l -~ 2 MEMBER : 0.46
2 2 - 3 MEMBER 0.46
3 3 4 MEMBER 0.21
4 4 - S MEMBER 0.70
5 5 - 6 MEMEER 5.71
6 6 - 7 MEMBER 0.69
7 7 - 8 MEMBER 5.31
8 8 - S MEMBER 1.09
9 9 - 10 MEMBER : 0.70
10 10 - 11 MEMBER 0.21
11 11 - 12 MEMBER _ 0.46
12 12 - 13 MEMBER 0.46
BLC Basic Load Case Load Totals
No. Description Nodal Point Dist.
71 FLOOR BEAM SELF WEIGHT 12
+»2 COL,sSNOW,TRUSS LDS AT INT FL BM 4
»3 DECK LOAD AT INT FL BM . 8
v4 LL AT INTERIOR FLOOR BEAM 8
? COL, SNOW, TRUSS LDS @ FL BM 1&5 4
6 DECK LOAD AT FLOOR BEAMS 1 AND § 8
7 LL AT FLOOR BEAMS 1 AND § 8
8 COL,SNOW,TRUSS LDS AT FL EM #6 4
9 DECK LOAD AT FLOOR BEAM #6 8
/10 LL AT FLOOR BEAM #6 8
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‘:%1 FRONT AXLE OF 10 K VEHICLE 2
2 BACK AXLE OF 10 K VEHICLE 2

Memb I J Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/ft,F) === (K/ft,F) m=c-—-=-- (ft) m=m=mcoe (f) ===
1 1l - 2 Y ~0.033 -0.033 0.000 0.45%
2 2 3 Y -0.033 -0.033 0.000 0.460
3 3- 4 Y -0.033 -0.033 0.000 0.210
4 4 - 5 Y -0.033 -0.033 0.000 0.699
5 5 - 6 Y -0.033 -0.033 0.000 5.710
6 6 - 7 Y -0.033 -0.033 0.000 0.689
7 7 - 8 Y -0.033 -0.033 0.000 5.309
8 8 9 Y -0.033 -0.033 0.000 1.090
9 9 10 Y -0.033 -0.033 0.000 0.699
10 10 - 11 Y -0.033 -0.033 0.000 0.210
11 11 - 12 Y -0.033 -0.033 0.000 0.460
12 12 - 13 vy -0.033 -0.033 v~ 0.000 0.459

Nodal Loads, BLC 2: COL,SNOW,TRUSS LDS AT INT FL BM

Node
Number Global X Global Y Moment
------------------------ (R) -—==memmmmm e o (R) == m = memcma e (KefE) == -
2 0.000 -1.450 7 0.000
4 0.000 -3,510 7 0.000
10 0.000 -3.510 7 0.000
12 0.000 -1.450 0.000

Memb I J Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/ft.F)-----(K/ft,F)—-------—{ft)—------w-(ft)---—
3 3 - 4 Y -0.102 -0.102 0.000 c.210
4 4 - 5 Y -0.102 -0.102 0.000 0.699
5 5 - 6 K¢ -0.102 -0.102 0.000 5.710
5 6 - 7 Y -0.102 -0.102 0.000 0.689
? 7 - 8 Y -0.102 -0.1c2 0.000 5.309
B 8 - 9 Y -0.102 -0.102 0.000 1.090
9 9 - 10 Y -0.102 -0.102 0.000 0.699
10 10 - 11 Y -0,102 . =0,102 0.000 0.210

Member Distributed Loads,BLC 4: LL AT INTERIOR FLOOR BEAM
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Memb I J Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/ft,F)~==-==(K/ft,F) ~=--vceceu (ft) === mrmma (ft) -~--
3 3 - 4 Y -0.850 -0.850 0.000 0.210
4 4 - 5 Y -0.850 -0.850 ¢.000 0.699
5 5 - 6 Y -0.850 -0.850 0.000 5.710
6 6 - 7 Y -0.850 -0.850 0.000 0.68%
7 7 - 8 Y -0.850 -0.850 0.000 5.309
8 8 - 9 Y -0.850 -0.850 0.000 1.090
9 9 - 10 Y -0.850 -0.850 0.000 0.699
10 10 - 11 Y -0.850 ~-0.850 .~ 0.000 0.210

Nodal Loads, BLC 5: COL, SNOW, TRUSS LDS @ FL BM 1&5

Node
Number Global X Global Y Moment
------------------------ (K) mmmmmmcmemc oo oo (K) == === mmmmema— oo o (R=f) =~ m
2 0.000 -0.725 ~ 0.000
4 0.000 -1.755 7 0.000
10 0.000 -1.755 - 6.000
12 7 0.000 -0.725 0.000

Member Distributed Loads,BLC 6: DECK LOAD AT FLOOR BEAMS 1 AND 5

Memb I J Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/fc,F)-----(K/ft,F)———-=-nen(ft) e (fL) ===~
3 3 - 4 Y -0.051 -0.051 0.000 0.210
4 4 - 5 Y -0.051 -0.051 0.000 0.699
5 5 - 6 Y -0.051 -0.051 0.000 5.710
6 & - 7 Y -0.051 -0.051 0.000 0.689
7 7 - g Y -0.051 -0.051 0.000 5.309
8 8 - 9 Y -0.051 -0.051 0.000 1.090
9 9 - 10 4 -0.051 -0.051 0.000 0.699
10 7 10 - 11 Y -0.051 -0.051/ 0.000 0.210

Member Distributed Loads,BLC 7: LL AT FLOOR BEAMS 1 AND 5

R U e S S SR GG W A L R M RS S A D e e e e e e e R S NN A S D NS M S s S M R RA M W A W M sk e W W T G AN D S ED M G e e e

Memb I J Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/ft,F)---—--(K/ft,F) —==----m= (fE) ~ - == (L) ----
3 3 - 4 Y -0.425 -0.425 0.000 0.210
4 4 - 5 Y -0.425 ~0.425 0.000 0.699
5 5 - 6 Y -0,425 -0.425 0.000 5.710
6 6 - ? Y -0.425 -0.425 0.000 0.689
7 7 - 8 4 -0.425 -0.425 0.000 5.309
. 8 8 - 9 Y -0.425 -0.425 0.000 1.090
9 9 - 10 Y -0.425 -0.425 v 0.000 0.699
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Memb I J Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/ft,F)--*--(K/ft,F)----ﬁ----(ft)---------(ft)----
10 10 - 11 ¥ -0.425 -0.425 0.000 0.210

Nodal Loads, BLC 8: COL,SNOW,TRUSS LDS AT FL BM #6

Node
Number Global X Global Y Moment
------------------------ (K)-—~------—-------~(K)--------—---------(K-ft)----
2 0.000 -0.167 » 0.000
4 0.000 -0.404 v 0.000
10 0.000 -0.404 0.000
12 0.000 -0.187 + 0.000

Member Distributed Loads,BLC 9: DECK LOAD AT FLOOR BEAM #6

Memb I J _ Start End Start End
No Node Node Dir Magnitude Magnitude Location Location
------------------------- (K/ft,F)-----(K/ft,F)---------{ft)---------(ft)----
3 3 - 4 Y -0.012 -0.012 0.000 0.210
4 4 - 5 Y -0.012 -0.012 0.000 0.699
5 5 - 6 Y -0.012 -0.012 0.000 5.710
6 6 7 Y -0.012 -0.012 , 0.000 0.689
7 7 - 8 Y -0.012 -0.012 0.000 5.309
8 8 - 9 b 4 -0.012 -0.012 0.000 1.090
9 9 - 10 Y -0.012 -0.012 0.000 0.699
10 10 - 11 Y -0.012 -0.012 ~ 0.000 0.210

Member Distributed Loads,BLC 10: LL AT FLOOR BEAM #6

Memb I J Start End Start Engd
No Node Node Dir Magmnitude Magnitude Location Location
------------------------- (K/ft.F)-----(K/ft,F)---—-----{ft)~--—-----(ft)--~—
3 3 - 4 Y -0.098 -0.098 0.000 0.210
4 4 - 5 Y -0.098 -0.098 0.000 0.699
5 5 - 6 Y -0.098 -0.098 0.000 5.710
6 6 - 7 b'4 -0.098 -0.093 0.000 0.689
7 7 - 8 Y -0.098 -0.098 0.000 5.309
8 8 - 9 Y -0.098 -0.098 0.000 1.080
9 9 - 10 Y -0.098 -3.098 0.000 0.699
10 10 - 11 Y -0.098 ~0.098 0.000 0.210

Nodal Loads, BLC 11: FRONT AXLE OF 10 K VEHICLE
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Node
Number Global X Global Y Moment
------------------------ (K) ===veemecccccccccc ([K) m~mmmmmmmmcrmcceac (K=-ft) ===
6 0.000 -4.000 7 0.000
8 0.000 -4.000 0.000

Nodal Loads, BLC 12: BACK AXLE OF 10 K VEHICLE

Node
Number Global X Glokal Y Moment
------------------------ (K) —=--=r-erccmcccccc (k) =mmmemccccccmrmman (K~ ft) ===~
6 0.000 -1.000~ 0.000
8 0.000 -1.000 .~ 0.000
Load Combination Self Wt BLC BLC BLC BLC BLC W E
No. Description Dir Fac Fac Fac - Fac Fac Fac DYNA S V
1 INT BMS - DL 11 21 3 1v
2 BMS 1&5 - DL 11 5 1 6 1 —
3 BM6 - DL . _ 11/81 91 .
4 INT BMS - LL | 4 1.
5 BMS 1&5 - LL \ [edetnan 7 1V
6§ BM 6 - LL __ 101+
7 BM 3 - VEHICLE LD 111"
8 BM 4 - VEHICLE LD 121



_ RISA-2D (R) Version 3.03 by HEA
Hanson Engineers, Inc. Job 9¢S204F -Ha)
1525 South Sixth Street Page =
Springfield, IL 62703 Date

LAKE RED ROCK
DETERMINATION OF LOADS TO STEEL GIRDERS

Load Combination is (3)
Reactions

0.00000

) 650054 - 0.00000
0.00000 11.95127 0.00000

Load Combination is @ BMS 1&5 - DL
Reactions

5 .
6 0.00000 L3 e 1] Y4 e 0.00000
7 0.00000 £3.32645 7 0.00000
Totals 0.00000 6.24565 0.00000
Load Combination is@ : BM 6 - DL
Reactions
Node 3lobal X Global Y Moment
---------------------- (K) =—mmmmmmecccec oK) = memmmmmccc e e (K- ft) mmmem e e -
5 0.00000 0.88251 0.00000
6 0.00000 0708895~ 0.00000
7 0.00000 - 0883037 0.00000
Totals 0.00000 1.85454 0.00000
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Load Combination is ¢ : INT BMS - LL
Reactions
Node Global X Global Y Moment
Rt e (R) ~~——~mmmmcaae e (K) === mememmceee (K-ft)-=—m==m==-
5 0.000Q00 2.89599 0.00000
6 0.00000 CixIse - 0.00000
7 0.00000 ZIBY59y- 0.00000
Totals 0.00000 12.42700 0.00000
Load Combination is 5 : BMS 1&5 - LL
Reactions
Node Global X Global ¥ Moment
---------------------- {K)-----——~cccmscaccc (K) === mmmemer e~ (K- ) == mmm == m
s 0.00000 1.44799 0.00000
6 0.00000 BIITHL 0.00000
7 0.00000 . ee799~ 0.00000
Totals 0.00000 £.21350 0.00000
Load Combination is 6 : BM 6 - LL
Reactions
Node Global X Global Y Moment
---------------------- (K) ~==emmmmmeccccee e e (R) mm e memmcm e e (R-fE) —m = m e
5 0.00000 0.3338 0.00000
6 0.00000 Q‘rrsﬁg ’ 0.00000
7 0.00000 t0.333892 0.00000
Totals 0.00000 1.43276 0.00000
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Load Combination is 7 : BM 3 - VEHICLE LD
Reactions

N MR R MmO e e G e Y D S e e e B N U e e B G e o e R R R e = e R R A e e e A e e - e

Node Global X Global Y
B R T T A R el (R} =-=====m=—-
5 0.00000 0.08387
7 0.00000 YLy
9 0.00000 V2.97137~7
Totals 0.00000 8.00000
Load Combination is 8 : BM 4 -~ VEHICLE LD
Reactions
Node Global X Global Y
---------------------- (K) —==wemmecccccc e (K) =~ == mcem e
5 0.00000
7 0.00000
-9 0.00000 o £
Totals 0.00000 2.00000

bq MEA

Job 9457044 -N0?
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Date
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0.00000
0.00000
0.00000
0.00000

Moment

P 1 e —
0.00000
0.00000
0.00000
0.00000
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ANALYSIS OF 5 Zole. 95"
Node Boundary Conditions
No X-Coord ¥Y-Coord X-aof Y-dof Rotation Temp.
----------- (f£) -~--=----(ft)-~-~-(in,K/in) ----(in,K/in) --- (r,K-ft/r) ===== (F) -
1 0.00 7 0.00 R R 0.00
2 9.71 - 0.00 0.00
3 19.83~ 0.00 0.00
] 29.837 0.00 0.00
5 37.63 7 D.00 0.00
6 39,92 7 0.00 R 0.00
Material Elastic Poisson's Thermal Weight Yield Stress
Label Modulus Ratio Coefficient Density (Fy)
--------------- (K8i}-----mccmmmmec e cce e (F) we=-==—= (K/ft3) =————- (Kgi) - ---
STEEL 29000.00 0.30000 0.65000 0.490 36.000
Section Database Matl Area Moment of As v/y
Label Shape Set Inertia Coef
-------------------------------------- (In"2) —=-eemmem (AN ) mmmmmm e
W 24 X 68 STEEL 20.10 1830.000 1.20
I J I Releases J End Offsets
No Node Node Section Xy z XYy z Sec Sway I J Length
------------------------------------------------------ {in) ----(in) =-----{ft).
1 1- 2 W24 X 68 gosvmeoh 9.71
2 2 - 3 W24 X 68 10.12
3 3 - 4 W 24 X 68 10.00
4 4 - 5 W24 X 68 7.80
5 5 - 6 W 24 X 68 2.29
BLC Basic Load Case Load Totals
No. Description Nodal Point Dist.
1l FLOOR BEAM DL - CENTER GIRDER 6 ~
2 FILOOQ}, BEAM LI, - 85 PSF 6 ~
3 FLOOK BEAM LL - 10 K VEHICLY» 2 -
4 WIND 6 —
Nodal Loads, BLC 1: FLOOR BEAM DL - CENTER GIRDER
Node
Number Global X Global Y Moment
------------------------ (K} smmmccm i ccrmecne (R) m=e e e e e (K- fE) == - -
. 1 0.000 -3.330 -~ 0.000
2 0.000 6.500 0.000
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Node
Number Global X Global Y Moment
------------------------ (K) =ecmmmmcmrcamccce e (K} === m e (K-ft) ----
3 0.000 -6.500~ 0.000
4 0.000 -6.500" 0.000
5 0.000 -3.330- 0.000
6 0.000 -0.880~7 0.000
Nodal Loads, BLC 2: FLOOR BEAM LL - 85 PSF
Node
Number Global X Global ¥ Moment
------------------------ 18 9 R R L EE LT T § 4 [ PSR (K-ft) ----
1 0.000 -1.450.- 0.000
2 0.000 -2.900~ 0.000
3 0.000 -2.900- 0.000
4 0.000 -2.900" 0.000
5 0.000 ~1.450~ 0.000
6 0.000 -0.330 ~ 0.000
Nodal Loads, BLC 3: FLOOR BEAM LL - 10 K VEHICLE
Node
Number Global X Global Y Moment
------------------------ (K) ~--mcmmmemmcccccce (K} mmmmme e (K-ft)----
3 0.000 -2.970 - 0.000
4 0.000 -0.740 0.000
Nodal Loads, BLC 4: WIND
Node
Number Global X Global Y Moment
------------------------ (K) »emmmmmmmecc e (R) == e e e (K-ft) ~---
1 0.000 -3.220/ 0.000
2 ¢.000 ~-6.430 7 0.000
3 0.000 -6.430 - - 0.000
4 0.000 -6.430 0.000
5 0.000 -3.220- 0.000
6 0.000 -0.740 ./ 0.000
Load Combination Self Wt BLC BLC BLC BLC BLC W E
No., Description Dir PFac Fac Fac Fac Fac Fac DYNA S8 vV
1GR1: 85 PSFLL Y -1.3 1 1.3 2 2.177 oA FAcrue
2 GR 1:10K VEH +IMP ¥ -1.,3 1 1.3 3 2.82 vy .
3 GROUP 2: DL + W ¥ -1.3 1 1.3 4 1.3v
4 GR 3: B5 PSF LL Yy-1.3 11.3 2 1.%/ 4 .39
v v
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Load Combination Self wt BLC BLC BLC BLC BLC w
No. Description bir Fac Fac Fac Fac Fac Fac DYNA S
5 GR 3:10K VEH +IMP Y -1.3 1 1
6 SERVICE B8S5PSF LL 21
7 SERVICE VEH + IMP 31
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Load Combination is 1 :
Member End Forces

1 1- 2 0.00 24.51 0.00 0.00 -23.64 233.77
2 2- 3 0.00 8.90 -233.77 0.00 -8.00 319.28
3 3- 4 0.00 -6.74 -319.28 ¢.00 7.63 247 .41
4 4- 5 .00 -22.37 -247.41 0.00 23.07 70.18
5 5- 6 0.00 -30.54 -70.18 0.00 30.75 0.00

Load Combination is 2 : GR 1:10K VEH +IMP
Member End Forces

Nodes s======s== I-End ======z==== =s=====c===s J-End s=zms=====

| No I J Axjal Shear Moment Axial Shear Moment
 emmmmmmemeee (K) == =====- (K) ===~ (R-ft) -=-=--- (K) =--=---- (K) =====-~ (R-£t) -~
| 1 1- 2 0.00 19.55 0.00 0.00 -18.69 185.62
2 2- 3 0.00 10.24 ~185.62 0.00 -9.34 284.65
3 3- 4 0.00 ~7.49 -284.65 0.00 8.38 205.30
4 4- 5 0.00 -18.92 -205.30 - 0.00 19.561 55.05
5 5- 6 0.00 -23.94 ~55.05 0.00 24.14 0.00

Load Combination is 3 : GROUP 2: DL + W
Member End Forces

Nodes ==fos==cs== I-End ==sme=——me=— =====zsacoz= J-End =====cmm=ac

No I J Axial Shear Moment Axial Shear Moment
--------------- (K) ====~--=(K) == ===~ (R=ft) ==--=== (K) ======== (K) == ==== (K-£t) ~=
1 1- 2 0.00 27.69 -0.00 0.00 -26,83 264.69
2 2- 3 0.00 10.02 -264.69 0.00 -9.12 361.53
3 3- 4 0.00 -7.69 BAETCEY 7 0.00 8.58 280.19
4 4- 5 0.00 -25,39 -280.19 0.00 26.08 79.46
5 5- 6 0.00 =318 -79.4686 0.00 34.80 -0.00

Load Combination is 4 : GR 3: B5 PSF LL
Member End Forces

--——_—-.-————--—-—--——---———-—--——————-n————-———--—.——-———..-———-—-—--—---—--—_—

Nodes =s====m==== J-End =====s=z=== ========== J-End =—c=====c===
Noe I J Axial Shear Moment Axial Shear Moment
--------------- (K)------—-(K)---—--(K-ft)n—-—---(K)-—------(K)------(K-ft)-—
1 i- 2 0.00 24 .48 0.00 0.00 -23.62 233.54
2 2- 3 ¢.00 8.89 -233.54 0.00 ~7.99 318,97
3 3- 4 0.00 -6.74 -318.97 0.00 7.62 247,17
4 4- 5 0.00 -22.35 -247.17 0.00 23.05 70.11
5 5« &
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Load Combination is 5 :
Member End Forces

by MEA
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Nodes ====z==ma== IT-End ===—m==mm== s==oz=ns== J-End ====—==cz=-
No I J Axial Shear Moment Axial Shear Moment
e m—rmee——————— (K) ===-=r=a (K)-===~= (K-ft) -=--==-= (K) =====e=" (K) ===~ (R-ft) -~
1 1- 2 0.00 23.41 0.00 0.00 -22.55 223.186
2 2- 3 0.00 11.59 ~223.16 0.00 -10.69 335.93
3 3- 4 0.00 -8.64 ~335,93 0.00 9.53 245.08
4 4- 5 0.00 -22.57 -245.08 0.00 23.27 66.30
5 5- &6 0.00 -28.85 -66.30 0.00 29.06 0.00
Load Combination is 6 : SERVICE 85 PSF LL
Nodal Displacements
Node Global X Global Y Rotation
--------------------- (in}----cvc--cmcmmeae(in) - ---mecmcceeeeoo (rad) - — - e -
1 0.00000 -0.00000 -0.00202
2 0.00000 -0.21264 -0.00144
3 0.00000 Ty -0.00003
4 0.00000 -0.22147 ¢.00139
5 0.00000 -0.05623 0.00202
6 0.00000 -0.00000 0.00206
Load Combination ias 7 : SERVICE 10K +IMP
Nodal Displacements
Node Global X Global Y Rotation
--------------------- (in) ----c-crecmcee (i) mmmmee e (rAd) e mmm e
1 0.00000 -0.00000 -0.00121
2 0.00000 -0.13009 -0.00093
3 0.00000 -0.19535 -0.00004
4 0.00000 -0.13906 0.00091
5 0.00000 -0.03473 0.00125
6 0.00000 -0.00000 0.00127



RISA-2D (R) Version 3.03
‘Hanson Engineers, Inc. '
1525 South Sixth Street
Springfield, IL 62703

LAKE RED ROCK - COVERED BRIDGE
ANALYSIS OF CENTER . BRTERINLIRDER

-—---——--———-——---—--——-———-—---—_--———--—__—————---————————.--———-——_--——--—,

Node Boundary Conditions

No X-Coord ¥-Coord X-dof Y-dof Rotation Temp.

----------- tft)——------(ft)—---—(in,K/in)---—(1n,K/in)-——(r,K—ft/r)-----(F)-
1 0.00 -~ 0.00 R R 0.00
2 9.71 - 0.00 0.00
3 19.83 7 0.00 0.00
4 29.83~ 0.00 0.00
5 37.637 0.00 0.00
6 39.92~ 0.00 R 0.00

Material Elastic Poisson's Thermal Weight Yield Stress
Label Modulus Ratio Coefficient Density (Fy)

--------------- (Ksi)———--—--—----—---—----—(F)--——----(K/ft3)-~----(Ksi)~---

STEEL 29000.00 0.30000 0.65000 0.490 36.000
Section Database Matl, Area Moment of As v/y
Label Shape Set Inertia Coef

-------------------------------------- (in"2) =----ce—(in"4) ~memmcmcmeae .

W 24 X 55 STEEL 16.20 1350.000 1.20

I J I Releases J End Offsets

No Node Node Section Xy z Xy z Sec Sway I J Length

------------------------------------------------------ (in)----{(in) =------(£t)
1 1 - 2 W 24 X 55 ‘ 9.71
2 2 3 W 24 X 55 10.12
3 3 4 W 24 X 55 10.00
" 4 - 5 w24 x55.. 7.80
5 5 - 6 W 24 X 55 2,29

BLC Basic Load Case Load Totals
No. Description Nodal Point Dist.

1 FLOOR BEAM DL - CENTER GIRDER 6
2 FLOOR BEAM LL - B85 PSF 6
3 FLOOR BEAM LL - 10 K VEHICLE 2

Nodal Loads, BLC 1: FLOOR BEAM DL - CENTER GIRDER

Node
Number Global X Global Y Moment
------------------------ (K) == =mmmmm oo cme e (K) == e e mmmmmm oo (R ft) ===
1l 0.000 0.4107 0.000
2 0.000 1.050 0.000

3 0.000 1.050 0.000




. RISA-2D (R) Version 3,03 by M
Hanson Engineers, Inc. Job 2044 - 60D
1525 South Sixth Street Page -

. Springfield, IL 62703 _ Date

LAKE RED ROCK - COVERED BRIDGE
ANALYSIS OF CENTER STEEL GIRDER

T e T A e e e T e I I T S e s o S S i e e P S S S S S S S S /U VUSY: SNS SND o o S S S S SO YD SIS D A D G D A SN S A A s s s Vg U A A S A S s e o —
P P L D S S e S S S S S S S M . S S ST S SIS R s e e S P A S S i S PP N M (M ke S ke O PR P D A o A S S S S Y S i S S ST MY D S AR S S S S B L Y T e e T I

A WD D D D R G RS MR MR e e W ED G SR e e R N N AR i et e S D G G e A S MR WD W MR M M ek e e e e W A S T D WD M N SR AR M W W G EE W M SN e e mm

Node
Number Global X Global Y Moment
------------------------ (K) ——=—===——m—mmcceee (K} m=m=mmmmmeeeemmen (K-ft) = ===
4 0.000 1.050 0.000
5 0.000 0.410 0.000
6 0.000 -0.090 0.000

Nodal Loads, BLC 2: FLOOR BEAM LL - 85 PSF

Node
Number Global X Global ¥ Moment
------------------------ (K} ———=-=w-ccccmcece(K) - m =~ === mmeccmmea (K-ft) - ==~
1 0.000 -3.320 ~ 0.000
2 0.000 -6.640~ 0.000
3 0.000 -6.640~ 0.000
4 0.000 -6.640.- 0.000
s 0.000 -3.320 -~ 0.000
6 0.000 -0.760 0.000

Nodal Loads, BLC 3: FLOOR BEAM LL - 10 X VEHICLE

M MmN S A A e e S AR S Gk M Sm SD R ED D AR e M e SR W M M Em R U W B A e e mm wm e A NR OR R D G W e e e e e A WP e G A e mm e e v e e e

Node
Number Global X Global Y Moment
------------------------ (K} ==mmmmmccccmcmmcee (K) === mmmmmmmme e - (R-fE) - - - -
3 0.000 -4,940 0.000
4 0.000 -1.240 7 0.000
Load Combination Self Wt BLC BLC BLC BLC BLC W E
No. Description Dir Fac Fac Fac Fac Fac Fac DYNA S V

MR RD B M e e RO A ke mm R R R S SR mm S S e mm e e M M MR S N mm Em R ST S TR B S e me mm M M Em mm W AR G N G e e R M WM M W S M e e

1 WITH 85PSF LL Y -1.3 11

2 WITH 10K VEHICLE Y -1.3 1 1.3 3 2.82 v
3 W/85 PSF LL-SRVC 2 1
& W/ 10K VEH -SRVC 31



RISA-2D {R) Versiocn 3.03
Hanson Engineers, Inc.
1525 South Sixth Street
Springfield, IL 62703

LAKE RED ROCK - COVERED BRIDGE
ANALYSIS OF CENTER STEEL GIRDER

-_——_———-———-——-—---——————-—-—-———————_-——_————m-——————————--——————--—————————--——-———
——————w--——-—-———————-—-——_————_————————--————————-——-—-—————-——u——————-———-————-

Load Combination is 1 :
Member End Forces

Nodes s=s=====xzz== JI-~End =c=m======= ==m=sza=ss J-End s==mmssommac
No I J Axial Shear Moment Axial Shear Moment
e (K) ~=vw-eee (K} === (K-ft) -~----- (K} ===~ (K)==mem- (K-ft) --
1 1- 2 0.00 21.55 ~-0.00 0.00 -20.85 205.83
2 2- 3 0.00 7.81 -205.83 0.00 -7.08 281.15
3 3- 4 0.00 -5.96 1.15%° 0.00 6.68 217.94
4 é- 5§ 0.00 -19.72 -217.94 0.00 20.28 61.91
5 5- 6 0.00 =259%Y -61.91 0.00 27.12 0.00
Load Combination is 2 : WITH 10K VEHICLE
Member End Forces
Nodes s=E=s==srra= TBnd ms========— seZz===x=x (JT-End ===z======
No I J Axial Shear Moment Axial Shear Moment
--------------- (K}--------(K)------(K-ft)-——----(K)-—------(K)—-----(K—ft)-—
] 1- 2 0.00 7.23 -0.00 0.00 -6.53 66.82
2 2- 3 0.00 7.90 -66.82 0.00 -7.17 143.08
3 3- 4 0.00 -5.39 -143.08 0.00 6.11 B5.58
4 4- 5 0.00 -B.24 -85.58 0.00 8.80 19,12
5 5- 6 0.00 -8.27 -19.12 0.00 8.43 0.00
Load Combination is 3 W/85 PSF LL-SRVC
Nodal Displacements
Node Global X Global Y Rotation
--------------------- (in)-------------—---(in)------—---------(rad}--w------
1 0.00000 -0.00000 -0.00826
2 0.00000 -0.65997 -0.00448
3 0.00000. £€0.95209" -0.00010
4 0.00000 -0.68738 0.00433
5 0.009000 -0.17453 0.00627
6 0.00000 -0.00000 0.00639
Load Combination is 4 W/ 10K VEH -SRVC
Nodal Displacements
Node Global X Global Y Rotation
--------------------- (in)-----------—-——--(in}—-----—--------—(rad)-----——--
1 0.00000 -0.00000 -0.00273
2 0.00000 -0.29362 -0.00210
3 0.00000 -0.44094 -0.00010
4 0.00000 -0.31395 0.00204 .
5 0.00000 -0.07840 0.00282
6 0.00000 -0.00000 0.00287
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n CO NTINENTAL ?{Ieghnna 612:852750¢
BRIDGE FAX 3127.??57

8301 State Hwy 29 N, » Alexandria, MN 56308
A subsidlary of C@D Daslen Indusiries Lid.

November 28, 1594

John Harms
Hanson Engineering
1525 South 6th Street
Springfield, IL 62703

RE:. Pedestrian Bridge, ACOE Bike Trail
77 .-Red Rock Leke, IA

Dear Mr. Harms:

Continental Bridge is pleased to offer you the following preiiminary budget proposal for the
above referenced project. This letter will outline the scope of work that we would provide,

1 only 175' x 10" Continental H-Section Bridge, one diagonel per panel, fabricated from
o painted stéel, 3" x 12" pressure treated wood decking, safety rails witha
maximum opening of 6", steel toe plate, 85 PSF uniform live load, ora 10,000 Ib
vehicle load, AASHTO design stresses.
F.O.B. Red Rock Lake, IA......5110,000.00

1 only 175" x 10" Continental H-Section Bridge, same specifications as above except
utilizing galvanized steel form decking to accept 5™ light weight concrete deck
material placed by others,

F.0.B. Red Rock Lake, IA......5105,500.00

These prices do not include any spplicable taxes, anchor bolts, unloading
or erection costs.

Structural design of the bridge will be by a professional engineer registered in the State of Iowa.
Structural steel design will be in accordance with the "Manual of Steel Construction: Allowable
Stress Design" by the American Institute of Steel Construction” (AISC - 9th Edition.)

Welded tubular structure design shall be in accordance with the Structural Welding Code
{(ANSI/AWS D1.1-90) - Chapter 10 Tubular Structures.

All fabrications will be produced from ASTM A500 Grade C structural tubing and/or ASTM
AJ6 structural steel shapes and plates.

All structural steel, after fabrication, will be blast cleaned in accordance with Steel Structures .
Painting Council Surface Peinting Council Surface Preparation Specifications No. 6 Commercial
Blast Cleaning, SSPC-8P6, letest Edition. The structural steel will then receive primer and ﬁmsh
coats of paint, shop applied.
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The primer coat will consist of Carboline 893 RCP, 2 part cross-linked epoxy primer, as
manufactured by the Carboline Company. The top coat will consist of one (1) coat of Carboline
134 aliphatic acrylic polyurethane paint, as manufactured by the Carboline Company, color to b
verified by owner. A nominal amount of touch up paint will be provided to repair any marred
surfaces due to transport, unloading, and erection.

The bridge(s) will be delivered in four piece(s) each with the decking in place. The approximat:
lifting weight is 113,000 Jbs for the wood deck bridge with decking in place and 110,000 Ibs for
the concrete deck bridge without the concrete in place. The concrete deck bridge is based upon

.- 5" light weight concrete decking et SOpsf. Deliveryismadetoa location nearest the site which

aceessible 10 over-the-road trucks. You will need equipment to unload the bridge from our
trucks and to set it on your abutments.

Terms of sale will be determined after review of bank and trade references. If this project is no
bonded for material suppliers, our credit department will require a deposit prior to fabrication
with the balance paid C.O.D. or credit approved. For Approved Credit: Terms of sale are 100°
Net 30 days. Payment terms contained in this proposal may not be changed vithout written
authorization from Continental Bridge. Acceptance of any proposal from Continental Bridge
constitutes acceptance of these payment terms. Unauthorized retention of payments by Purchz
for any reason shall be subject to a service charge of 2% per month on any balance due past 3(
days from invoice date.

The following will be the responsibility of others:

All construction surveying, including field measurement of abutments and anchor bolts.
Design, excavation and construction of Bridge foundations.

Provide and instell all anchor bolts.

Unload all trucks delivering Continental Bridge materials.

Erection of bridge.

Touch up painting of eny marred surfaces due to shipping and erection.

Provide and install reinforcing and concrete deck material for that option.

NAWwmbhLNE=

We appreciate the opportunity to provide you with this budget proposal. If you have any
questions, please feel free to give me a call. We look forward te working with you to the
completion of this project.

Sincerely,
CONTINENTAL BRIDGE

=~ p
Courtney Smith . _ )
Bridge Estimator | b

G WRQUOTESUARDRELE, WPD
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. CONTINENTAL

52-
BRIDGE B
FAX 512-862-

8301 Stale Hwy 29 N, + Alexandria, MN 56308

A subsialary of @ Dexlen lagymles Lid,

Novemnber 18, 1994

Mr. John Harms
Hanson Engineering
1525 S. 61h Street
Springfield, IL

RE: - ACOE Bike Trail

- "Red Rock Lake, IA

Desr Mr. Harms:

Continentel Bridge is pleased to offer you the following preliminary budget proposal for the
above r.ferenced project. This letter will outline the scope of work that we would provide.

1 only m ontinentel H- Section Bridge, one diagonal per panel, fabricated from
' masphieric corrosion resistant steel, 3 x 12 pressure treated wood -

decking, safety rails with a meximum opening of 4", steel toe plate,
rub rail, 85 PSF uniform live load, or a 10,000 ib vehicle load.
F.0.B. Red Rock Lake, IA.............. $31,500.00 ~¢—0o

OR :

1 only 100 x 12 Continentsl H- Section Bridge, one diagonal per panel, fsbricated from
atmospheric corrosion resistant steel, 3 x 12 pressure treated wood
decking, safety rails with a2 maximum opening of 4", steel toe plate,
rub rail, 85 PSF uniform live load, or a 10,000 Ib vehicle load.
F.O.B. Red Rock Lake, IA.............. $34,900.00

This price does not include any applicable taxes, anchor bolts, unloading
or erection costs.

Bridge applications, shall be designed in accordance with the "Menual of Steel Construction:
Allowable Stress Design," 2s adopted by the American Institute of Steel Construction (AISC)-
9th edition. Shop drawing signed by a professional engineer registered in the State of JA.

Welded tubular structure design shall be in accordance with the Structural Welding Code
(ANSI/AWS D1.1) - Chapter 10, Tubular Structures.

All fabrications will be produced from high strength, Jow alloy, etmospheric corrosion resis
ASTM A847 cold-formed welded square and rectengular tubing, and ASTM AS588, ASTM - .---
A606, or ASTM A242 plate and structural shapes.
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All structural steel, after febrication, will be blast cleaned in accordance with Steel Strychures
Painting Council Surface Preparation Specifications No. 6 Commercial Blast Cleaning, SSPC-
SP&-latest edition.

Field splices shall be fully bolted with ASTM A325 type 3 high strength bolts in accordance with
"Specifications for Structural Joints Using ASTM A325 or A490 bolts.*

The bridge will be delivered in two piece(s) with the decking in place. The approximate lifting
weight of the 10' wide bridge is 34,900 1bs. and 39,000 Ibs, for the 12' wide bridge.. Delivery is
made to a location nearest the site which is zccessible 1o over-the-road frucks. You will need
equipment to unload the bridge and set on the abutments at the time of arrival,

Terms of sale will be determined zfier review of bank and trade references. If this project is not
bonded for material suppliers, our credit department will require a deposit prior to fabrication
with the balance paid C.0.D. or credit approved. For Approved Credit: Terms of sale are 100%
Net 30 Days. Payment terms contzined in this proposal may not be changed without written
authorization from Continental Bridge. Acceptance of any proposal from Continental Bridge
constitutes acceptance of these payment terms. Unauthorized retention of payments by Purchaser
for any reason shall be subject 1o a service charge of 2% per month on any balance due past 30
days from invoice date.

The following will be the responsibility of others;
1. All construction surveying, including field measurement of 2butments and anchor bolts,
2. Design, excavation and construction of Brid ge foundations.
3. Provide and install all anchor bolts.
4. Unload all trucks delivering Continenta] Bridge materials,
5. Erection of the bridge. '

We appreciate the opportunity to provide you with this budget proposal. If you have any
questions, please feel free to give me a call. We look forward 1o working with you 1o the
completion of this project.

Sincerely,
CONTINENTAL sRIDGE

Sales Manager

COWPLAREDLE WrD
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October 1, 1994

October 17-22, 1994

QOctober 19, 1994

October 25, 1994
October 25, 1994

October 25-27, 1994

Design Process Documentation
Lake Red Rock
HEI No. 9452044

Corps of Engineers provides HEI notice to proceed and
preliminary trail centerline sketched on mapping by
Jerry Dowell, Lake Red Rock Park Manager.

Hanson Engineers Incorporated draws tangents and
curves for sketched trail design. Minimum radius is 95
ft based on 20 mph design speed. Some minor
adjustments made to provide minimum radius. Hanson
Engineers develops typical sections 1-3 and identifies
areas where to apply each section.

Coordination meeting held at Rock Island with Hanson
Engineers, Inc. Typical sections, safety, stationing, and
retaining walls were discussed.

HEI submitted a preliminary alignment and profile.
HEI receives the remainder of the mapping.

Field check performed by representatives of Hanson
Engineers, Rock Island Corps of Engineers, Lake Red
Rock Park, Marion County Conservation Service, and
Marion County Highway Engineering Department,
Changes to alignments are made during field review and
typical sections 4-8 are developed and applied.
Alignment and section changes included:

(35% Submittal Stationing)

Proj.Rep

1. From Station 43+00 to Station 54+00, move
alignment to follow contours more closely.

2. Station 54+00 to Station 57+00, change circle
drive to one-way vehicle traffic. Use outside
pavement lane for trail (joint use facility).

3. From Station 57+00 to Station 83+ 00, propose
new alignment around facilities (increase trail
benefit) and follow southeast side of access road.

4. From Station 93+00 to Station 98+00 and
Station 103+00 to Station 106+00, move

-1- 9452044



Proj.Rep

10.

11.
12.

13.

14.

alignment away from CH G-28 to allow for
greater horizontal and vertical separation
between road and trail. Also follows contours
more closely.

From Station 106+ 00 to Station 120+ 00, adjust
alignment to follow contours more closely.
From Station 120+00 to Station 127+00, move
alignment north to follow contours more closely
and avoid private property at Station 126+ 00.
From Station 127+ 00 to Station 132+ 00, develop
and use Typical Section No. 4 that places trail on
natural bench. Provides greater horizontal and
vertical separation between road and trail. Also
decreases amount of embankment required.
From Station 138+00 to Station 145+ 00, adjust
alignment to follow contours more closely.
From Station 162+00 to Station 169+ 00, adjust
alignment to follow contours more closely.
From Station 175+00 to Station 185+ 00, adjust
alignment to follow contours more closely. Also,
places trail on natural bench to provide greater
horizontal and vertical separation between road
and trail. Also decreases amount of embankment
required.

Match road elevation at Station 189+ 10.

From Station 198+00 to Station 201+00 and
Station 207+00 to Station 212+00, use Typical
Section No. 4 that places trail on natural bench
to provide greater horizontal and vertical
separation between road and trail.  Also
decreases amount of embankment required.
From Station 216 + 00 to Station 226+ 00, develop
and use Typical Section No. 6 that places trail on
backslope of CH G-28. Decrease existing road
ditch to 2 ft bottom. Generate borrow in this
area.

From Station 242+ 00 to Station 264 + 00, develop
and use Typical Section No. 8 that places trail
close to CH G-28 requiring guardrail and fencing.
Minimizes embankment required and avoids
existing riprap. Pavement and shoulder widths
are decreased to minimums allowed by
AASHTO, 8 ft and 2 ft, respectively. CH G-28
existing 7 ft shoulder is decreased to 6 ft.

2. 9452044



November 9, 1994

15.

16.

17.
18.

19.

20.

21.

22,

23.

24.

25.

From Station 264 + 00 to Station 281+ 00, change
from Typical Section No. 3 to Typical Section No.
2 to place trail on CH G-28 backslope. Provides
greater horizontal and vertical separation
between road and trail. = Also minimizes
earthwork required.

From Station 293+ 00 to Station 308 +00, adjust
alignment to follow contours more closely.
Match road elevation at Station 309+ 90,

From Station 310+ 00 to Station 320+ 00, adjust
alignment to the south to decrease grades and
avoid Karr Cemetery.

From Station 332+00 to Station 339+00, use
Typical Section No. 4 that places trail on natural
bench to provide greater horizontal and vertical
separation between road and trail.  Also
decreases amount of embankment required.
From Station 339+ 00 to Station 370+ 00, develop
and use Typical Section No. 5 which decreases
the pavement and shoulder widths to 8 ft and 2
ft, respectively. The trail is located within road
right-of-way which is 50 ft from road centerline.
A retaining wall is required along the Dutchman’s
Landing subdivision.

From Station 380+00 to Station 384+00, a
retaining wall is required to minimize the amount
of embankment required.

From Station 384 + 00 to Siation 393 + 00, develop
and use Typical Section No. 7 which provides a
shallow ditch between the road and trail.

From Station 398+00 to Station 405+00, move
alignment south to cross access road at a location
that provides improved sight distance.

From Station 405+00 to Station 414+ 00, adjust
alignment to use trail road for a longer length
and decrease grades.

From Station 435+ 00 to Station 501+ 00, make
minor adjustments to follow contours more
closely and avoid private properties and large
trees.

Hanson Engineers submits 35% documents. Plans
include field check adjustments, typical sections 1-8, and
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November 10, 1994

November 16, 1994

November 28, 1994

December 5, 1994

Proj.Rep

profile meeting 20 mph design speed. This alignment is
staked by survey crew.

Frank Monfelli faxed changes to 35% submittal
alignment. Changes were from Sta. 435+00 to Sta.
478+ 00 and were incorporated into field survey.

Rock Island Corps of Engineers submits comments on
the 35% submittal. Recommended changes include:

1. Specify limits and type of retaining walls.

2, Add fence to Typical Section No. 8.

3 Start project at Station 41+50 where a parking
lot is planned.

4, From Station 41+50 to Station 60+ 50, adjust
alignment to follow contours more closely and
lengthen joiat use facility.

5. From Station 109+ 00 to Station 116+ 00, move
alignment to higher ground to decrease grades.

6. From Station 155+00 to Station 159+ 00, adjust
alignment to follow contours more closely.

7. From Station 216+00 to Station 227+ 00, shift

alignment to south to higher ground.

Cut hill at Station 235+ 00.

Provide gaps in fence from Station 242+00 to

Station 264+ 00.

10.  From Station 325+ 00 to Station 338+ 00, adjust
alignment to follow contours more closely.

11.  From Station 442+ 00 to Station 462+ 00, adjust
alignment to higher ground and closer to fence
line.

12. From Station 467+ 00 to Station 477+ 00, adjust
alignment to follow contours more closely.

13.  From Station 491400 to 494+00, straighten
alignment to maximize boundary limits.

o 0

Coordination meeting held at Hanson Engineers with
Rock Island Corps of Engineers. Corps recommends 3:1
as maximum slope due :o past failures with steeper
slopes.

HEI sends letter to Corps recommending a culvert at

Sta. 439+00 and a bridge at Sta. 465+00. Letter
included cost estimate and plan sketch at each location.
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December 6, 1994

December 9, 1994

December 14, 1994

December 19, 1994

December 23, 1994

December 23, 1994

December 29, 1994

January 10, 1995

January 12, 1995

Proj.Rep

HEI sends letter to Corps recommending lowering the
trail profile at three locations to minimize embankment
and provide greater separation between the county
highway and the trial.

Field check performed by HEI and the Corps. Minor
alignment changes made at archery access road (Sta.
270+00 to Sta. 280+00) and near Wallashuck (Sta.
470+ 00 to Sta. 480+00). Corps recommends minimum
10 ft trail width. Joint use facility from Station 54+ 00
to Station 57+ 00 is abandoned.

Coordination meeting held at Rock Island with HEL
Corps recommends alignment change at archery access
road and at picnic area (Sta. 66 + 00).

HEI recommends Sta. 58+40 as a possible location for
the Marion County covered bridge. Borings are taken at
Sta. 58+20 and Sta. 58 +60.

Hanson Engineers submits 65% documents. Documents
include typical sections, plan and profile, and bridge
drawings. HEI highlights three areas still under review
(profile at Sta. 460+00, plan and profile from Sta.
462+00 to Sta. 470+ 00, and plan and profile from Sta.
480+ 00 to Sta. 492+00).

HEI sends letter to Corps recommending retaining walls
at certain locations. Letter included worksheet with unit
costs, quantities, total costs, and recommendation for
each location analyzed.

Coordination meeting held at Rock Island with HEL
Corps submits comments on 65% submittal. Corps
supplies right-of-way information, ditch capacity storm
frequency, and four trail segments.

HEI submits 90% documents. Documents include
typical sections, plan and profile, bridge drawings, and
traverse drawing. H "I nighlights one area still under
review, Station 480+¢ 7 to Station 498+ 05.

HEI corrects profile from Station 480+00 to Station

498+ 00 to account for errors in mapping. There is new
alignment near the Archery Road from Station 265+ 00
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January 20, 1995

January 24, 1995

January 31, 1995

February 9, 1995

February 20, 1995

ProjRep

to Station 275+00 to avoid the archery range. There is
new alignment from Station 430+ 00 to Station 450+ 00
to pull construction limits away from a property line
fence.

Corps sends written comments on 90% submittal to HEI
by fax.

HEI receives the Corps’ mark-ups on the 90% submittal.

HEI submits final plans. HEI submits written response
to Corps’ 90% submittal comments.

Coordination meeting held at Rock Island with HEL
Corps submits comments on final plans.

HEI submits corrected final plans.
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Design Speed:

Lanes;

Shoulders:

Earth Slopes & Ditches:

Grades:

Vertical Alignment:

Horizontal Alignment:

Vertical Clear Zone:
Horizontal Clear Zone;
Superelevation:
Roadway Barriers:
Bridge Width:

Drainage, Culverts:

Proj.Rep

Design Criteria Documentation
Lake Red Rock
HEI No. 9452044

From Guide for the Development of Bicycle Facilities
August 1991 by AASHTO based on minimum

recommended 20 mph (pg. 25). For grades greater than
4%, design speed is 30 mph (pg. 27).

Recommended width is 10 ft

Minimum width is 8 ft. (AASHTO, pg. 23)
Cross slope is 2% (pg. 26)

Recommended width is 3 ft

Minimum width is 2 ft. (AASHTO, pg. 23)
Cross slope is 8% {FDM, Segment IIT)

Maximum slope is 3:1 (Nic Davilla, Corps of Engineers)
Minimum ditch depth is 1 ft (FDM Segment III)

Maximum grade is 5%
Maximum length of 5% grade is 500 ft {AASHTO,

pg. 27)

Sag curves (Corps of Engineers)
Crest Curves (AASHTO, pgs. 28-29)

Minimum radius for 20 mph is 95 ft
Minimum radius for 30 mph is 250 ft (AASTHO, pg. 26)

10 ft (Tim Hess, Corps of Engineers)

10 ft (FDM, Segment III)

2% (min.) - 4% (max.) (AASTHO, pg. 26 HEI/Corps)
4.5 ft height (min.) (AASHTO, pg. 24)

10 ft (min.} (AASHTO, pg. 33 - FDM, Segment III)

18 in. pipe (min.) (Corps of Engineers)
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Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa
Contract No DACW25-93-D-0011 0004
HEI #94s52044
02-Mar-95

SECTION - 48

Station 43+92 to Station 189+60

<&

Bit, Conc. Pav't Tons 2719
Aggregate Base Course Tons 5530
Prime Coat Gal 6070
6' Shouider S.Y. 316
6’ Shouider S.Y. 133
Stabilize 6° CH Shoulder S.Y. 449
Clearing Acres 11.7
Seeding ; Acres 8.3
Culverts i L.F. J |
New Culvert - 18" Dia. LF. | 25
New Culvert - 18" Dia. L.F. | 45"
New Culvert - 18" Dia. L.F. 30 ,
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. 30,
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. 30!
New Culvert - 18" Dia. L.F. 48
New Culvert - 18" Dia. LF. I a3
New Culvert - 18" Dia, | L.F. 1 37
New Culvert - 18" Dia. -‘ L.F. [ 39
New Culvert - 18" Dia. L.F. 53
New Culvert - 18* Dia. L.F. 42
New Culvert - 18" Dia. L.F. 39
New Culvert - 18" Dia. L.F. 33
New Culvert - 18" Dia. L.F. 41
Total - (NEW) 18" Dia. L.F. 595
New Culvert - 24" Dia. L.F. 64
New Culvert - 24" Dia. L.F. 81
New Culvert - 24" Dia. L.F. 68
New Culvert - 24" Dia. L.F. 69
New Culvert - 24" Dia. L.F. 34
New Culvert - 24" Dia. L.F. 55
New Culvert - 24" Dia. L.F. 60
New Culvert - 24" Dia. L.F. 36
New Culvert - 24" Dia. _L.F, 46
“otal - (NEW) 24" Dia. L.r. _ 513
~ew Cuivert - 30" Dia. I P, 64
wew Culvert - 30" Dia. L.F. 41
New Culvert - 30° Dia. L.F. 84
Total - (NEW) 30" Dia. L.F. 189
New Culvert - 36" Dia, L.F. 42
New Culvert - 36" Dia. L.F. 126
New Culvert - 36" Dia. L.F. 40
Total - (NEW) 36 Dia. L.F. 208
New Culvert - 48" Dia, L.F. 87
Ext. Culvert - 18" Dia. L.F. 38
Ext. Culvert - 36" Dia. L.F. 90
Ext. Culvert - 48" Dia. L.F. 80




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa
Contract No DACW25-93-D-0011 0004
HEI #9452044
02-Mar-95

SECTION - 4B

Station 43+92 to Station 189

Ext. Culvert - 48" Dia. L.F. 10
Total{(EXT) - 48" Dia. L.F. 90
Headwalls Each 68
Culvert riprap Tons 367
6" Bedding (CA-6) S.Y. 544
Barricades Each 4
Earth Exc. C.Y. 27386
Borrow Exc. C.Y. 31421
Ditch Erosion Protection o S.Y. 6466
Bridge (Foundation) L.S. _ 1
French Drains i LF 474
French Drains - L.F. { 200
French Drains (Total) L.F. 674
Earth Exc for French Drains C.Y. 70
Earth Exc for French Drains C.Y. 30
Total Earth Exc for
French Drains ) LA R 100
Granular material for
French Drains Tons 142
Granular material for
French Drains : Tons 60
Total Granular material for j
French Drains Tons 202
6" Underdrains for
French Drains L.F. 210
6" Underdrains for
French Drains L.F. 100
6" Underdrains for
French Drains {Total) L.F. 310
Erosion Protection Slope 8.Y. 1354
Erosion Protection Slope 8.Y. 2093
Erosion Protection ‘
Slope (Total) u 5.Y. 3447




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa

Contract No DACW25-93-D-0011
HEI #9452044

02-Mar-95

SECTION - Add 2

Stat

ion

. Conc. Pav't
Aggregate Base Course Tons 1761
Prime Coat Gal 1933
Fence L.F. 276 |
Fence L.F. 600
Fence L.F. 247
Total Fence L.F. 1123
Ret. Wall S.F. 3600
Ret. Wall S.F. 1380
Ret. Wall S.F. 1482
Ret. Wall (Total) S.F 6462
Ret. Wall riprap (Total) Tons 1 104
Granular Backfill for !
Retaining Wall cY | 600
" c.Y i 192
) c.Y 247
Total Granuilar Backfill
for Retaining Wall C.Y. | 1039
] 6' Shoulder SY. . 133,
& Shoulder S.Y. ~ 146 |
Stabilize ' CH Shoulder S.Y. 279
Clearing Acres 6.9
Seeding Acres 5.8
Culverts L.F.
New Culvert - 18" Dia. L.F. 51
New Culvert - 18° Dia. L.F. 46
New Culvert - 18" Dia. L.F. 48
Total - (NEW) 18" Dia. L.F. 145
New Cuivert - 24" Dia. L.F. 33
New Culvert - 24" Dia. L.F. 40
New Culvert - 24" Dia. L.F. 109
New Culvert - 24" Dia, L.F. 79
New Culvert - 24" Dia. L.l 72
New Culvert - 24" Dia. L.F. 50
New Culvert - 24" Dia. L.F. 61
Tot~! - (NEW) 24" Dia. L.F. 444
New Culvert - 30" Dia. L.F. 50
Newv/ Culvert - 36" Dia. L.F. 751
Ext. Culvert - 30" Dia. L.F. 70
Headwalls Each 25
Culvert riprap Tons 135
6" Bedding (CA-6) S.Y. 491
Barricades Each 2
Earth Exc. C.Y. 6010
Borrow Exc. C.Y. 16218
Ditch Erosion Protection S.Y. 333
French Drains L.F. 200
French Drains L.F. 219




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa
Contract No DACW25-93-D-0011 0004

HEI #94s2044
02-Mar-95

SECTION - Add 2

Station 189460 to Station 236+00

French Drains (Total) |_.F. 419
Earth Exc for French Drains C.Y. 30
Earth Exc for French Drains C.Y. 32

Total Earth Exc for
Frencn Drains C.Y. 62
Granular material for
French Drains Tons 60
Granular material for
French Drains Tons 66
Total Granular material for
French Drains Tons 126
6" Underdrains for
French Drains L.F. 100
6" Underdrains for
French Drains L.F. 108
6" Underdrains for .

French Drains (Total} L.F. 208
Erosion Protection Slope S.Y. 1467 |
Erosion Protection Slope SY. 1260 |

Erosion Protection ;
Stope (Total) S.Y. g 2727




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa

Contract No DACW25-83-D-0011
HEI #9452044

02-Mar-85

SECTION - Add 1

Aggregate Base Course Tons 2801
Prime Coat Gal 3075
Fence L.F. 2600
Fence L.F. 834
Fence L.F. 2600
Total Fence L.F. 6034
Guardrail L.F. 2600
Ret. Wall S.F. 7800
Ret. Wall S.F. 7089
Ret. Wall (Total) S.F. 14889
Ret. Wall riprap Tons | 975
Ret. Wall riprap Tons { 313
Ret. Wall riprap (Total) Tons 1288
Granular Backfiil for
Retaining Wall C.Y. 650
" cY. | 1674
Total Granular Backfill |
for Retaining Wall CY. 2324
Stabilize 6’ CH Shoulder S.Y. 2600 |
Clearing Acres 12.4
Seeding Acres 10.7
Culverts L.F.
New Culvert - 18" Dia. L.F. 36
New Cuivert - 18" Dia. L.F. 37
Total - (NEW) 18" Dia. L.F. 73
New Culvert - 24" Dia. L.F. 63
New Culvert - 24" Dia. L.F. 76
New Culvert - 24" Dia. L.F. 119
New Culvert -~ 24" Dia. L.F. 66
Total - (NEW) 24" Dia. L.F. 324
Headwalls Each 12
Culvert riprap Tons 65
6" Bedding (CA-6) S.Y. 2004
Barricades Each 3
Earth Exc. C.Y. 3998
Borrow Exc. C.Y. 10248
Ditch Erosion Protection S.Y. 667
French Drains (Total) L.F. 2512
Total Earth Exc for
French Drains C.Y. 372
Total Granular material for
French Drains Tons 754
6" Underdrains for
French Drains (Total) L.F. 1025
Erosion Protection
Slope (Total) S.Y. 1479




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa

Contract No DACW25-83-D-0011
HEI #9452044

02-Mar-85

SECTION - Add 1

Aggregate Base Course Tons 2801
Prime Coat Gal 3075
Fence L.F. 2600
Fence L.F. 834
Fence L.F. 2600
Total Fence L.F. 6034
Guardrail L.F. 2600
Ret. Wall S.F. 7800
Ret. Wall S.F. 7089
Ret. Wall (Total) S.F. 14889
Ret. Wall riprap Tons | 975
Ret. Wall riprap Tons { 313
Ret. Wall riprap (Total) Tons 1288
Granular Backfiil for
Retaining Wall C.Y. 650
" cY. | 1674
Total Granular Backfill |
for Retaining Wall CY. 2324
Stabilize 6’ CH Shoulder S.Y. 2600 |
Clearing Acres 12.4
Seeding Acres 10.7
Culverts L.F.
New Culvert - 18" Dia. L.F. 36
New Cuivert - 18" Dia. L.F. 37
Total - (NEW) 18" Dia. L.F. 73
New Culvert - 24" Dia. L.F. 63
New Culvert - 24" Dia. L.F. 76
New Culvert - 24" Dia. L.F. 119
New Culvert -~ 24" Dia. L.F. 66
Total - (NEW) 24" Dia. L.F. 324
Headwalls Each 12
Culvert riprap Tons 65
6" Bedding (CA-6) S.Y. 2004
Barricades Each 3
Earth Exc. C.Y. 3998
Borrow Exc. C.Y. 10248
Ditch Erosion Protection S.Y. 667
French Drains (Total) L.F. 2512
Total Earth Exc for
French Drains C.Y. 372
Total Granular material for
French Drains Tons 754
6" Underdrains for
French Drains (Total) L.F. 1025
Erosion Protection
Slope (Total) S.Y. 1479




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa
Contract No DACW25-93-D-0011 0004

HEI #94s52044

(2-Mar-95
SECTION - 4A
Station 309+79 to Station 498+28

Bit. Conc. Pav’t 3136
P.C.C. Pav't S.Y. 2278
Aggregate Base Course Tons | 6377
Prime Coat Gal | 7000
Fence L.F. 400
Fence L.F. 520
Fence L.F. ‘- 1451
Total Fence L.F. 2371
Ret. Wall S.F. 3600
Ret. Wall S.F. 5200
Ret. Wall S.F. 1 10883
Ret. Wall {Total) S.F. 19683
Ret. Wall riprap Tons 150
Ret. Wall riprap Tens 544 |
Ret. Wall riprap (Total) Tons 694
Granular Backfili for
Retaining Wall cy. | 900
- CY. | 1444
o ~CY. ... 2267
Total Granular Backfill :
for Retaining Wall CY. 4612
Stabilize 6' CH Shoulder 5.Y. 409 |
Clearing Acres 22.1
Seeding Acres 17.8
Culverts L.F. -
New Culvert - 18" Dia. L.F. 39
New Culvert - 18" Dia. L.F. 45
New Culvert - 18" Dia. L.F. 31
New Culvert - 18" Dia. L.F. 58
New Culvert - 18" Dia. L.F. 43
New Culvert - 18" Dia. L.F. 46
New Culvert - 18" Dia. L.F. a0
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. ; 30
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. i 30
New Culvert - 18" Dia. L.F. ; 30|
New Culvert - 18° Dia. LE. | 30
New Culvert - 18" Dia, L.F. 30
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia, L.F. a0
L New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. 30
New Culvert - 18" Dia. L.F. 54
New Culvert - 18" Dia. LF. 55
New Culvert - 18" Dia. L..F. 52




Lake Red Rock Multipurpose Trail - Segment IV
Maricn County, lowa
Contract No DACW?25-93-D-0011 0004
HEI #9452044
02-Mar-95

SECTION - 4A

Station 309+79 to Station 498+28

New Culvert - 18" Dia. .F. '
Total - (NEW) 18" Dia. L.F. 897
New Culvert - 24" Dia. l..F. 64
New Culvert - 24" Dia. L.F. : 59
New Culvert - 24" Dia. L.F. 76
New Culvert - 24" Dia. L.F. 121
New Culvert - 24" Dia. L.F. 104
New Culvert - 24" Dia. L.F. g2
New Culvert - 24" Dia. L.F. 37
New Culvert - 24" Dia. L.F. | 41
New Culvert - 24" Dia. L.F. . 41
New Culvert - 24" Dia. L.F. - 82
New Culvert - 24" Dia. L.F. 76
Total - (NEW) 24" Dia. L.F. 783
New Culvert - 30" Dia. L.F. 49
New Culvert - 30" Dia. ~LF 18
New Culvert - 30" Dia. LF. 1 40 |
Total - (NEW) 30" Dia. i LF. ) 107 |
New Culvert - 36" Dia. ' LF. . 54
New Culvert - 36" Dia. LF. | L 88
New Culvert - 36" Dia. L.F. 185
New Cuivert - 36" Dia, L.F. 59
Total - (NEW) 36" Dia. L.F. _ 386
Ext. Culvert - 24" Dia. L.F. 65
Headwalls Each 85
Culvert riprap Tons 459
6" Bedding (CA-6) S.Y. 1708
Barricades Each 8
Earth Exc. C.Y, 48679
Borrow Exc. C.Y. 67924
Bridge L.S. 1
Sheet Piling S.F. 2262
Concrete facing
on sheet piling S.F. 1655
Ditch Erosion Protection 8.Y. 1000Q
French Drains L.F. ; 1654
French Drains L.F. 613
French Drains (Total) L.F. 2267
Earth Exc for French Drains C.Y. 245
Earth Exc for French Drains C.Y. N
Total Earth Exc for
French Drains C.Y. 336
Granuiar material for
French Drains Tons 496
Granular material for
French Drains Tons 184
Total Granular material for
French Drains Tons 680




Lake Red Rock Multipurpose Trail - Segment IV
Marion County, lowa
Contract No DACW25-93-D-0011 0004

HE! #9452044
02-Mar-95

SECTION - Alt #2

Station 378+89 to Station 394+27

Bit. Conc. Pav't Tons 287
Aggregate Base Course Tons 584
Prime Coat Gal 641
Total Fence L.F. 231
Ret. Wall (Total) S.F. 2310
Ret. Wall riprap (Total) Tons 87
Total Granular Backfill
for Retaining Wall C.Y. 642
Clearing Acres 2.4
Seeding Acres 20!
New Culvert - 24" Dia. L.F. 58
New Culvert - 24" Dia. L.F. 79
New Culvert - 24" Dia, L.F. 124
New Culvert - 24" Dia. L.F. B8
(Total) New Culvert - 24" Dia. L.F. 349
Headwalls Each 8
Culvert riprap Tons 22
6" Bedding (CA-6) S.Y. 160 !
Barricades Each ) 2
Earth Exc. C.Y. 232
Borrow Exc. C.Y. 850
Ditch Erosion Protection | S.Y. ; 333
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