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Pa, Gan Tiles 
Sell Lake Gly, Utah 8414/ 
Teleonone (501) b22-c460 
PAY (BOT 588-3429 

Mr. Roger Jasinski 
87K10 

Wisconsin Department of Natural Resources o 

Park Falls Area Office 
- 

P. O. Box 220 

Park Falls, WI 54552 

Dear Mr. Jasinski: , 

RE: Flambeau Project 
Chapter 30 Permit Applications 

We are forwarding a revised Joint State/Federal Application 

for Water Regulatory Permits and Approvals for the Flambeau 

Mining Company’s (Flambeau) proposed mine site located 

approximately 1.6 miles south of Ladysmith on STH 27. The 

required fee of $115 was previously forwarded to the Wisconsin 

Department of Natural Resources (WDNR) with the original 

application dated April 1, 1989. The application encompasses 

the following permit and/or approval requests: 

Permit 
Fee 

1. Riprap for two outfall structures 

(Wis. Stat. 30.12 (3) (a)3) $75 

2. Site grading and artificial drainageways 

(Wis. Stat. 30.19(1)(a)(b) and (c) ] $10 

3. Culvert placement in intermittent 

| Stream C (Wis. Stat.30.123) $10 

4. Realignment of intermittent 

Stream C (Wis. Stat 30.195) $10 

5. Removal of materials from the bed of 

non-navigable intermittent Streams A & B . 

(Wis. Stat. 30.20) | $10 

Currently, WDNR has indicated that Stream C is navigable for 

the lower 1,000 to 1,500 feet of its course. However, Since a 

final judgement has not been made for its upper reaches in the 

area to be constructed, Flambeau is applying for permits 

regarding this stream in order to expedite the overall project 

permitting process.



Mr. Roger Jasinski 
Wisconsin Department of Natural Resources 

December 20, 1989 

Page 2 

At your suggestion, these requests are being submitted as one 

application. Attached to the application is the supporting 

data separately prepared for each request. AI1so enclosed is a 

general description for the entire project. Reference will be 

made to the Environmental Impact Report or Mining Permit 

Application where possible. These documents include a full 

legal description of the project among other things. 

In reviewing the document, please note that the title blocks 

for the figures have not been changed to reflect the name of 

Flambeau Mining Company. Since the document is filed by the 

Flambeau Mining Company, the fact that this change has not 

been made is immaterial. 

If you have any questions concerning this application, please 

contact Gerald W. Sevick, P.E. at (414) 497-2500, or myself. 

Mr. Sevick is an engineer with Foth & Van Dyke and Associates 

Inc., Green Bay, Wisconsin, Flambeau’s consultant for this 

project. 

Sincerely, 

Flambeau Mining Company 

piaddsnee. GPC2canc> 

Lawrence E. Mercando | | 

Vice President 

LEM: kmc 

Enclosures |
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1.0 DESCRIPTION OF THE PROPOSED PROJECT 

2.1 Introduction 

The project facilities will consist of an open pit mine; an 

unlined (Type I) stockpile for storage of overburden, saprolite, 

sandstone, and waste rock containing very low levels of sulfide 

mineralization; a lined (Type ITI) stockpile for storage of 

saprolite and waste rock containing slightly higher levels of 

sulfide mineralization; a topsoil stockpile; water control 

features; a wastewater treatment plant; and ancillary facilities 

such as an office, railroad spur line, and maintenance building. 

- Figure No. 1 has been prepared to graphically illustrate the 

proposed project. The figure is a plan view of the mine area 

showing the location and relative size of key project elements. 

1.2 Geology 

1.2.1 Description of Site Geology 

Precambrian volcanic rock, Cambrian sandstone, and Quaternary 

glacial and fluvial sediments are present beneath the project 

area. The geology has been defined from hundreds of soil 

borings and core samples drilled on site and from scattered 

- outcrops along the banks of Meadowbrook Creek. 

The steeply dipping Precambrian rock has been highly altered 

during mountain building processes to schist, which was later 

weathered and further altered. The top ten to 20 feet of 

Precambrian waste rock has been weathered to a silty-clay rock 

termed saprolite. | 

Small amounts of disseminated pyrite have been oxidized below 

the saprolite to several tens of feet in depth. This rock is 

termed Type I waste rock, and contains less than one percent 

sulfur. Type I material has been leach column-tested and found 

| 
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to produce water of quality that can be discharged without 

treatment. Type II waste rock occurs in the lower levels of the 

proposed open pit. Because this material contains greater than 

one percent sulfur, it will be stored on a lined stockpile area. 

The Precambrian rock is overlain by Cambrian sandstone which 

consists of a poorly cemented, fine to coarse-grained quartz 

sand. Thickness of the sandstone varies from zero to greater 

than 30 feet within the proposed pit perimeter. 

Near-surface materials consist of unconsolidated Quaternary 

glacial-fluvial sediments. Most of the deposit is covered by a 

dense, silty-sand glacial till. Glacial-fluvial sand and gravel 

generally occur in the northwest part of the project area in the 

vicinity of the abandoned gravel pit. 

1.2.2 Deposit Description : 

The Flambeau deposit is tabular in shape, strikes ina northeast 

direction, and dips steeply to the northwest. The upper portion 

of the sulfide mineralization has been enriched in copper as a 

result of ancient fluctuating groundwater. tables to about 225 

feet below the present land surface. The deposit to be mined is 

2,600 feet long, averages 50 feet wide, and contains approxi- 

mately 1.9 million tons of material. The upper part of the 

deposit consists of zero to 30 feet of iron oxide-rich gossan. 

Below the gossan are varying proportions of chalcocite and 

bornite (copper sulfide minerals) in a matrix of chert (crypto- 

crystalline quartz) and pyrite (iron sulfide). No significant or 

economic amounts of sulfide mineralization have been found by 

drilling in either direction from the deposit. Sulfide 

mineralization occurring beneath the proposed pit has been 

determined by Flambeau to be uneconomical based upon projected 

metal prices. 

| 2 WRPA 
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1.3 Description of Key Project Elements 

1.3.1 General Mine Plan | 

Enriched ore will be mined from an oval-shaped open pit designed 

to cover approximately 32 acres to a maximum pit depth of 225 

feet. All excavated materials will be hauled to the surface, 

which is at about 1,140 feet Mean Sea Level. Ore will be 

| transported by truck to a crushing facility adjacent to the pit 

and crushed to minus 12 inches for rail shipment to an out-of- 

state processing facility. 

Two open pit mining phases will be used. The first will mine 

the southwest half of the deposit to the 970-foot elevation. 

The second mines the balance of the pit to its final lateral 

| limits and extends the pit bottom to the 900-foot elevation. 

Due to variation in the orebody grades, two ore-mining faces 

will be available at all times. Hydraulic shovels will operate 

from 20-foot high benches. The next bench is prepared as soon 

as working room becomes available to allow for construction of a 

sump to handle in-pit water flows and for emergency storage 

- @guring heavy precipitation. 

Waste material will be classified in the pit by sulfur content 

and stored on either lined or unlined storage sites adjacent to 

the pit. Eventually waste materials from the separate 

stockpiles will be returned to the pit as backfill. Upon 

completion of the mining operation, the project site will be 

contoured and reclaimed. Land owned by Flambeau but not 

included in the project area will mostly remain in its current 

use. 

| 1.3.2 Mining Operation 

Preproduction activities will take approximately 10 months to 

develop the open pit, the waste rock stockpiles, and plant 

facility. Chief tasks will be clearing the site; preproduction 
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stripping; construction of access roads, the railroad spur, 

powerline, wastewater treatment plant, storage areas, etc. 

Disturbed soil areas will be stabilized and water control | 

measures installed at that time. | 

The Flambeau orebody will be mined from the open pit over a 

| period of approximately six years. The pit area at the end of 

the mine life will embrace an oval-shaped area of approximately 

32 acres. The pit will be 2,600 feet long and average about 550 

feet wide. Open pit mining will take place five to six” days a 

week, eight hours per day, to produce approximately 320,000 ary 

short tons of ore per year. 

The steeply dipping rocks will accommodate a pit, with slopes at 

36 degrees for the glacial till and 50 degrees interramp for 

rock sections. Twenty-seven-foot wide catch benches will be 

left at 60-foot intervals for safety considerations. The access 

ramp has a design width of 60 feet and a gradient of ten 

percent. 

Overburden and waste rock will be excavated from 20-foot high 

benches and ore from ten foot benches using conventional mining 

equipment. The excavated overburden will be transported to the 

Type I stockpile or to construction areas elsewhere on the 

project site. : | 

It is anticipated that most of the Cambrian sandstone, all of 

the saprolite and some of the oxidized waste rock (Type I) can 

be broken by using a dozer with a ripper blade. However, 

certain areas of the deposit, such as those portions of the 

orebody that contain quartz or hard waste rock, will require 

drilling and blasting. Fresher and harder rock and ore can be 

expected as the open pit deepens during the first year of full 

production. Therefore, blasting during preproduction and into 

the first year of production will likely be performed only on an 

infrequent basis. 
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Controlled blasting procedures will be used to minimize the 

generation of seismic waves and noise. Due to the small scale 

of the mining method and operations, ore blasts will be 

relatively small. Blasting is anticipated to occur from one to 

five times per week. A set of blasting standards will be 

carefully followed to keep risks of flyrock, ground vibrations, 

and noise to a minimum. oe 

Two four-cubic yard shovels and a seven-cubic yard loader will 

be used to load the broken ore and other materials into*35-ton 

or 50-ton trucks. At first, only four trucks will be required. 

The truck fleet will be increased to a maximum of seven trucks 

as the pit deepens and haul distance increases. A 4,000-gallon 

water truck will wet haul roads and truck unloading areas for 

dust control. 
| 

Anticipated production and operation schedules are found in 

Table No. 1-1. The tonnages shown in the table are averages 

since ore and spoils production vary from year to year. 
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TABLE NO. 1-1 

Anticipated Production and Operation Data | 

a 
a 

Preproduction Stripping 1,500,000 tons 

Daily Ore Production 1,300 tons 

Annual Ore Production 320,000 tons 

Total Ore Production 1,900,000 tons 

Total Overburden & Waste Rock | 8,000,000 tons 

- Potal Material Moved (Includes Backfill) 17,500,000 tons 

Open Pit Size 32 acres 

Project Area 300 acres 

Total Project Life 8 to 9 years 

Preproduction and Construction 1 year | 

Mining 6 years 

Rehabilitation & Backfilling | 1 to 2 years 

Open Pit Operating Schedule 5 to 6 days/week | 

8 hours/day, 1 shift 

Crushing Plant 5 to 6 days/week 
8 hours/day, 1 shift 

Employment During Operations 

‘Initial | 56 

| Peak - | 61 

Average _ 55 | 

ces 

1.3.3 Water Inflow Controls | 

When topsoil is stripped and excavation begins, control methods 

will be provided for surface water and groundwater that could 

flow into the open pit. Hydrologic studies indicate that a 

simple system of grading and ditching to a series of sumps can 

capture and control most of the water expected to inflow. The 

water will then be diverted to settling ponds or to the 

wastewater treatment plant. A slurry wall of either grout or 

bentonite clay will be constructed at the end of the pit 

adjacent to the river to minimize potential inflow from that 

| 6 WRPA 

12/89



direction. Detailed geologic mapping will be routinely 

conducted to identify, monitor, and control any areas of 

significant water inflow which might develop. 

Two water collection systems are planned for the pit. During 

preproduction stripping, an upper sump will catch surface and 

groundwater inflows from the glacial overburden and Cambrian 

sandstone. This water, which will not come into contact with 

sulfide mineralization, but which could carry suspended solids 

such as Clays, will be pumped to settling ponds to remove 

suspended materials and colloids. The clear overflow will be 

discharged to the Flambeau River or possibly used to provide 

water to an adjacent wetland. A lower sump will collect all 

groundwater inflow and precipitation that comes into contact 

with ore and waste rock. Water from the lower sump will be 

pumped to the wastewater treatment plant, treated, and then | 

separately discharged to the Flambeau River or an adjacent 

wetland. 
| 

A flood control dike will be constructed at the west end of the _ 

open pit to prevent overflow of the river into the pit during 

potential severe flooding conditions (100-year flood). The dike 

will be constructed using specially selected materials overlying 

the orebody. The west toe of the flood-control Gike would be 

approximately 70 to 90 feet from the east edge of the current 

Flambeau River channel. The edge of the open pit will be no 

- eloser than 140 feet from east edge of the river channel. 

1.3.4 Crushing Facilities 

The crushing facility consisting of a crusher, crushed ore 

stockpile, and railcar loading area will be built on the 

southwest side of the Type II waste rock stockpile. The crusher 

will be separated from the Type II stockpile by a retaining wall 

to contain rock and runoff water. The proximity of the crusher 

facility and stockpile to the pit minimizes haul distances. The 

crushing and ore loading areas will be contoured and underlain 
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with a 60-mil HDPE liner to direct water to a runoff catchment 

pond for transfer to the wastewater treatment plant. All 

crushing will occur during daylight operations. The crusher 

will be oriented in a southwest direction to direct noise away 

from populated areas. The crusher is designed to crush coarse 

ore to minus 12 inches. A dust suppression spray system will | 

control dust generated by the crusher and conveyor belt 

discharge point. 

The crushing facility is designed for 250 tons per hour ‘and | 

allows for production variations and maintenance. Crushed and 

bypassed ore will be discharged onto a conveyor belt and 

transported to the crushed ore stockpile, where a front-end 

loader will load railroad cars at an average rate of 

approximately 12 cars per working day. It is planned to ship an 

average of approximately 24 loaded cars every other operating 

day. | | | 

1.3.5 Infrastructure | 

1.3.5.1 General 

Several buildings will be erected to support the open pit 

| operation and crushing plant. Chief infrastructure components 

will consist of a wastewater treatment plant, railroad spur, 

utilities, administrative building and shop, storage tanks, and 

explosives magazine. Most of these ancillary facilities will be © 

clustered east of the crushing plant. 

1.3.5.2 Wastewater Collection and Treatment Plant 

The wastewater treatment plant, located southeast of the 

crushing facility, will be designed to treat water from four 

sources: 1) pit contact water, 2) ore haul road drainage, 

3) Type II waste material storage pad drainage and runoff, and 

4) site runoff from the crushing and loadout facilities and | 

| other ancillary facilities. Water from these combined sources 

will average approximately 296 gallons per minute on an annual 

basis. 

8 WRPA 
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A uniform feed of untreated wastewater to the treatment plant 

aids optimum plant performance. It is important, though, to 

consider surge capacity in its design, since water volume and 

metal loading can change with the seasons. Therefore, the 

wastewater treatment plant design provides for water storage in 

both a lined runoff catchment pond and a lined wastewater 

treatment surge reservoir. The open pit will also be used for 

emergency water storage. A 25-year rainfall event has been used 

as the design basis for the wastewater treatment system. 

The wastewater treatment plant has been designed to process 

wastewater for acid neutralization and metal removal in a three- 

stage process. The process consists of lime treatment, sulfide 

precipitation, and multi-media filtration. 

Precipitate handling and treated water disposal make up the 

final components of the wastewater treatment system. Some of 

the treated water will be recycled for plant operations, makeup 

water, washdowns, and dust control with the balance discharged 

to the Flambeau River or an adjacent wetland. Precipitate at 

approximately 25 percent solids will be trucked from the 

treatment plant to the Type II. stockpile where it will be stored 

with the waste rock. 

1.3.5.3 Access Roads and Railroad Spur 

Two access roads and a railroad spur will be constructed for the 

project. A new, paved plant site access road will be built from 

State Highway 27 into the project site. The road will be 

constructed opposite the intersection of Jansen Road and State 

Highway 27. A second access road to a visitors’ observation 

platform is planned to be constructed approximately 2,700 feet 

north of the plant access road. | 

A single line railroad spur approximately 6,500 feet long will 

be constructed from the Wisconsin Central Ltd. railroad line 

- gouthwesterly to the crusher plant site to provide access to 
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railroad cars used for shipping ore. The spur line at the | 

crusher plant site will consist of two parallel tracks for ease 

in loading and switching railroad cars. The primary route for 

the railroad spur is north of Jansen Road along a location which 

avoids as much of existing wetlands as possible. 

1.3.5.4 Utilities 

The electrical power supply for the Flambeau Project will be 

delivered at 13.8 Kv from the Northern States Power Company 

power grid to a main substation adjacent to the wastewater 

treatment plant. Natural gas will be extended to the site for 

space heating needs. 

A low-capacity potable water well will be drilled to supply | 

water to field offices and shops. 

1.3.5.5 Buildings and Shops | 

A maintenance shop, office building, and guard house will be 

erected south and east of the crushing plant. The existing 

utility building east of the pit will be used to house a limited 

inventory of equipment and supplies. A peripheral security 

fence will be constructed around the entire plant site and open 

pit. | 

1.3.5.6 Mining Materials and Storage Tanks 

Two portable magazines will be located in a remote bunkered area 

north of the Type I stockpile settling ponds. A blasting cap 

storage building will also be located in the same general area, 

but separated from the magazines. A 15,000-gallon diesel fuel 

tank and associated piping will be installed to provide fuel for 

mining equipment. 
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1.3.6 Solid Materials Stockpiles 

Topsoil, overburden, and Type lI and Type II material will be 

removed and segregated in accordance with their characteristics, 

then stockpiled in the appropriate location for use in 

reclamation following the completion of mining. 

1.3.6.1 Topsoil Stockpile 

The top 12 to 18 inches of soil will be removed from all™ } 

construction sites and placed in the topsoil stockpile. In some 

areas, such as the railroad spur cut and fill banks, access road 

slopes, and exposed berms, the topsoil will be moved to one side 

and then returned to stabilize and support temporary 

revegetation of these areas upon completion of construction. 

Topsoil from the open pit, crusher plant and excess topsoil from 

the storage areas will be removed and stockpiled. The topsoil | 

stockpile area will be located east of the pit. This stockpile 

will serve aS a visitors’ viewing area. Stockpiled topsoil will 

be used to reclaim the site after mining activities are 

completed. The topsoil stockpile area will cover approximately 

seven acres. 
, 

1.3.6.2 Overburden/Type I Stockpile 

Overburden and Type I material (less than one percent sulfur) 

will be stored on an unlined area located between the open pit 

and Blackberry Lane. A bermed swale at the base of the 

stockpile will contain internal runoff and direct it to the 

settling ponds. The stockpile will occupy about 40 acres, reach 

a height of about 60 feet, and have a design capacity of 

approximately 2.8 million cubic yards. 

1.3.6.3 Type II Stockpile 

Type II material (more than one percent sulfur) will be 

stockpiled separately in a lined area located southeast of the 
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open pit and northeast of the crushing plant site. Approximately 

27 acres will be required for this stockpile, which has been 

designed with a capacity of 2.2 million cubic yards. The Type 

II stockpile will be built with an impervious liner and leachate 

collection system at its base. A lined berm and runoff 

containment swale will encircle the area to collect all 

precipitation that comes into contact with this material. | 

Collected leachate and runoff will ultimately be directed via 

piping to the surge reservoir and then to the wastewater , 

treatment plant. ts 

Perimeter berms for the Type II stockpile will be constructed 

. using overburden or soil excavated during base grade 

preparation. A protective layer of coarse-grained soils will be 

placed over the HDPE liner to protect the liner as waste rock is 

hauled onto the stockpile. The projected height of the | 

stockpile is approximately 70 feet. The outside of the | 

perimeter berm will be topsoiled and vegetated. | 

1.3.7 Surface Water Controls © : 

As previously discussed, precipitation falling within the limits 

of the open pit, Type I and II storage piles, and plant area 

will be collected and directed to either the settling ponds or 

the wastewater treatment plant. some of the surface water 

drainage originating from outside the active mine area will be | 

| intercepted by a series of drainage swales and directed to 

existing natural drainage features. 

1.3.8 Reclamation 
| 

Disturbed soil areas will be revegetated and woodlands 

maintained during the life of the mining project. The open pit 

will be backfilled once mining is complete. The plan is to 

return the project site to close to approximate original 

contours, such that it will be suitable for other land uses. 

Stockpiled Type II material will be placed at the bottom of the 
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pit, with Type I waste rock placed over it and compacted as part 

of normal traffic of equipment used for backfilling. Saprolite, 

followed by sandstone and till will then be placed within the 

- pit over the Type I waste rock. Finally, the pit site will be 

covered with topsoil and the area revegetated. Surface 

facilities, including the railroad spur, will be dismantled at 

the end of mine operations unless a beneficial plan for keeping 

all or some of the facilities is developed by Flambeau, the 

WDNR, and local residents. 

13 -WRPA 
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Section 2.0 

Completed Forms and Supplemental Information 
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State of Wisconsin U.S. Army Corps of Engineers JOINT STATE/FEDERAL APPLICATION 

Department of Natural Resources 5t- Paul District FOR WATER REGULATORY PERMITS 

(Return to appropriate Regulatory Functions AND APPROVALS 

DNR District Office) 1135 U.S. Post Office Bldg. Form 3500-53 Rev. 2-87 

( hey, Te WEST, Boy 3c4 St. Paul, Minnesota 55101 

SPoonsse, LOL SH KCI ) | 
PLEASE COMPLETE BOTH SIDES OF THIS APPLICATION. PRINT OR TYPE. 

1. Applicant (Individual or corporate name) 2. Agent/Contractor (firm name) 

Flambeau Mining Company 
_ | 

Street or Route 
Street or Route 

i0 East South Temple, P. O. Box 11248 

City, State, Zip Code } City, State, Zip Code 

Salt Lake City, UT 8414/7 
| 

Telephone No. (Include area code) Telephone No. (Include area code) | 

801/322-8460 

3. If applicant is not owner of the property where the proposed activity will be conducted, provide name and address 

of owner and include letter of authorization from owner. Owner must be the applicant for structure, diversion and 

channel change activities. 

Owner's Name Street or Route City, State, Zip Code 

Applicant is the Owner 

4. Is the applicant a business? 5. Project Location . 

PP [Alves LI No ) 0.3 mile west of STH 2/7 
. . | Street/Route _~'> 

If yes, is the permit or approval you are applying for " " 

necessary for you to conduct this business in the State ; , 1.6 miles south of Ladysmith 
Village/City/Town —————____________- 

of Wisconsin? [Al Yes [-] No Lamb Ri Rusk 

If it IS necessary, please explain why (attach Waterway Flambeau S1Ver County NSE 

additional sheets if necessary): 
all 

Govt. Lot ___ OR ¥ax _—1/4 of Section 3, 

. 
i 6 lying east of 

Township 34 N, Range XWEEF ERED 

| 6. Adjoining Riparian (Neighboring Waterfront Property Owner) Information Flambeau Riyer and south of 

Name of Riparian #1 Street or Route City, State, Zip Code 

Inapplicable as Flambeau owns Adjoining Propert 
| 

Name of Riparian #2 Street or Route City, State, Zip Code 

7. Project Information 
: 

(a) Describe proposed activity (include how this project will be constructed) 

See attached sheet 16 | | 

(b) Purpose, need and intended use of project 
| | 

Development of an open pit mining operation. : 

(c) I have applied for or received permits from the following agencies: (Check Vv) 

EK} Municipal 4] County [X] Wis. DNR f<] Corps of Engineers 

| (d) Date activity will commence if permit is issued 1991 __; be completed 1999 ; 

(e) Is any portion of the requested project now complete? If yes, identify the completed portion on the enclosed 

drawings and indicate here the date activity was 

Li Yes LINo completed: 

Signature of Applicant 
Date Signed 

“QUUVA BACE PCE an? | I2—-20 - 89 

ee TEAVE BLANK - FOR RECHIVING AGENCY USK ONLY BLANK - FOR RECEIVING AGENCY USE ONLY 

Corps of Engineers Process No. : Wisconsin DNR File No. 
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| Attachment to Application Form 

7.(a) Project Information 

(a) Describe proposed activity (include how this project 

will be constructed) : 

1) Riprap for two outfall structures (Wis. Stat. 

| 30.12(3) (a)3) 

2) Site grading and artificial drainageways [Wis. 

Stat. 30.19(1)(a)(b) and (c)] 

3) Culvert Placement in Intermittent Stream C (Wis. 

Stat. 30.123) | 

| 4) Realignment of intermittent Stream C (Wis. Stat. 

| 30.195) 

5) Removal of material from the bed of a non-navigable 

intermittent Streams A and B (Wis. Stat. 30.20) 

16 |



State of Wisconsin INFORMATION REQUIRED TO ASSIST THE DEPARTMEN’ 

Department of Natural Resources IN COMPLYING WITH s. 227.0105, WIS. STATS. 
(1983 Wisconsin Act 91) 

Form 3500-53B 7-85 | 

1. Is the applicant a business? [4 Yes [] No 

If yes, please answer the next question. 

2. Is the permit or approval you are applying for necessary for you to conduct this business 

in the State of Wisconsin? [3 Yes 11 No 

, os , . di d 

If yes, please explain why This permit is necessary for the project to be buiit as discusse 

herein. 
| ey 

a 

II I 

a 
i iI I oom 

Se 

(Please attach additional sheets if necessary) 

Note: This information is needed for the Department to determine whether permit processing time limits contained 

in chapter NR 305, Wisconsin Administrative Code, are applicable to your project. 

17



2.1 Riprap for Two Outfall Sturctures 

Phe two outfall structures to be constructed in the project area 

are generally shown in Figure No. 2 (outfall locations). One 

outfall (001) structure will be constructed at the outfall line 

from the wastewater treatment plant. The second outfall (002) 

structure will be constructed for the drainage channel .from the 

settling ponds. 

~A backhoe will be used to dig the trench for the six-inch 

diameter pipe for outfall 001. The pipe will be placed on a 

six-inch compacted sand base with the remainder of the trench | 

backfill consisting of compacted acceptable on-site materials. . 

A concrete headwall will be constructed at the terminal point of 

the outfall pipe approximately 140 feet from the Flambeau River. 

A ripraped drainage channel will be constructed from the 

headwall structure to the Flambeau River. The riprap will 

extend 20 feet into the river. | 

For outfall 002 a backhoe will also be used to trench the 

drainage channel from the settling ponds to within approximately 

180 feet of the river. A riprapped drainage channel will be 

constructed from this point to the Flambeau River. The riprap 

will extend 20 feet into the river. 

Figure No. 3 contains a detail of the headwall structure for 

outfall 001; a plan view of the riprapped drainage channel for 

outfalls 001 and 002 showing the extension into the Flambeau 

River; and a section through the riprapped channel. Figure 

No. 4 contains a typical profile for both outfalls. The profile 

is along flood section 5.3 which is located near both 

discharges. The flood section location is shown on Figure 

No. 2. The section was used for the flood study conducted for 

the Flambeau project’s Environmental Impact Report (EIR). The 

18 WRPA 
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profile presents information relating to the slope of the riprap 

for each outfall and the relationship of each outfall to the 

existing bed and bank of the river. 

A permit is sought for the placement of riprap or similar 

material on the bed or bank of the Flambeau River under Wis. 

Stat. 30.12(3)(a)3. The proposed outfalls will not materially 

affect navigation and will not be detrimental to the public 

interest. The proposed outfall structure will protect the river 

bank, bed and adjacent lana from erosion. 

2.2 Site Grading and Artifical Drainageways 

A permit for grading more than 10,000 square feet in the bank of | 

any navigable water body and a permit for constructing and 

connecting artificial waterways and drainageways to a navigable 

stream are being sought under Wis. Stat. 30.19(1)(a)(b) and (c). 

2.2.1 Site Grading 

The proposed project will require general site grading for the | 

area shown in Figure No. 1. The total area to be graded for the 

project is approximately 181 acres. However, the area that 

falls within the bank of any navigable water body is 

substantially less than the total disturbed area. 

The grading will consist of the removal and stockpiling of 

topsoil and overburden materials. The removal of the overburden 

materials will expose the area that is to be developed as an 

open pit mine. This process is described in detail in the EIR 

and Mining Permit Application. 
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As part of the site grading process, a flood control dike and 

slurry wall will be constructed adjacent to the Flambeau River 

approximately 130 feet east of the river’s edge. The purpose of 

the flood control dike is to keep the 100-year storm flood 

waters of the Flambeau River from entering the open pit. The 

dike is to be constructed of compacted overburden materials 

excavated from the site. The slurry wall will be built to 

reduce inflow of groundwater into the pit. Figure No. 1 shows 

the location of the dike and slurry wall. 

The site grading process will also disturb some wetlands, as 

shown on Figure No. 5. Refer to the EIR Appendix 3.8-C titled, 

wwetlands Inventory and Assessment" for detailed discussions 

concerning the affected wetland area. | 

In addition to wetland disturbances, the project will include 

the temporary storage of hydric soils in the disturbed Wetland 

No. 2 area (Figure No. 5). These soils will be used during the 

construction of a 7.5 acre wetland area to be located primarily 

on the west end on the open pit as part of site reclamation 

activities. This wetland will include an approximate 3.5 acre 

pond. The location of the wetland is shown on Figure No. 6. 

Grading will also be involved in the reclamation of the site. 

Reclamation will consist of backfilling the open pit; the 

removal of surface facilities; grading the site to the contours 

shown on Figure No. 6; topsoiling; seeding; and, the planting of 

trees and shrubs. 
| 

All site grading activities will be done in a manner to prevent 

erosion and protect the Flambeau River from sedimentation. 

These measures are described in Section Nos. 4.8 and 5.0 of the | 

Revised Mining Permit Application which is incorporated herein 

by reference. 
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2.2.2 Artificial Waterways and Drainageways 

Two settling ponds will be constructed for certain runoff water 

which will be connected to the Flambeau River by an artificial 

drainageway. This drainageway ultimately enters the Flambeau 

River through outfall 002 discussed in Section 2.1. This 

waterway is described in greater detail in Section 4.7.4.1.3 of 

the Revised Mining Permit Application. other artificial 

drainageways include outfall 001 discussed in Section 2.1 and an 

artificial drainageway along but outside the Type II stockpile 

which drains into intermittent Stream C (Figure No. 7). 

Finally, as noted above, as part of the reclamation plan a 7.5 

acre wetland including a 3.5 acre pond and the replaced 

intermittent Stream B will be constructed at the west end of the 

open pit (see Figure No. 6). This waterway is described in 

greater detail in Section 5.11 of the Revised Mining Permit 

Application. 

A permit is sought under Wis. Stat. 30.19(1)(a) and (b), for the © 

connection of an artificial waterway into a navigable stream. 

All drainageways not riprapped will be vegetated following 

contouring activities. No other structures will need to be 

placed into or on the bed or bank of the Flambeau River or 

Stream C. None of the waterways will injure the rights of the 

public or riparian owners. Indeed, the waterways are all 

necessitated to protect or restore the environment and should 

benefit the public. 

Other information required under Wis. Stat. 30.19 is provided as 

follows: 
| 

1. Name and address of applicant is attached on permit 

application forms. 
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2. Legal description for the project is contained in the 

Mining Permit Application, Section 2.1. Flambeau owns the 

real property adjacent to the affected water bodies. See 

revised Mining Permit Application, Figure No. 4-3. 

Drawings showing contours and cross-section profiles of the 

waterways and grading to be undertaken are shown in Figure 

Nos. 4-1, 4-7, 47-12, 4-14 and 4-43 of the revised Mining 

Permit Application. 
, 

2.3 Culvert Placement in Intermittent Stream C 

Two culverts need to be placed in intermittent Stream C to 

assure that drainage through the stream is not interrupted by © 

the construction of the railroad spur and access road. A 

general location of Stream C in relation to the project is shown 

in Figure No. 8. | 7 

First, it will be necessary to place a 48-inch corrugated metal 

pipe (CMP) culvert in intermittent Stream C where it crosses the 

proposed plant access road. During the placement of the 48-inch 

culvert pipe in the bed of intermittent Stream C, it will be 

necessary to disturb the side slopes and bottom of the stream. 

Straw bales will be strategically located downstream from the 

construction areas to alleviate possible problems of silt 

runoff. After placement of the culvert pipe, backfill materials 

will be compacted in 12-inch lifts to subgrade. A backhoe will | 

be used for this work. The construction of the plant access 

road will proceed at that time. The straw bales will remain 

until the seeded, disturbed side slopes and filled areas have an 

established natural vegative growth. The straw bales will then 

be removed from the bed of stream. 

Second, it will be necessary to place two 57 x 38 inch 

corrugated metal pipe arch culvert in Stream Cc at the point it 

crosses the proposed railroad spur. These twin culverts will be 

constructed in the same manner as the culvert for the accesS = 

road. 
| 
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A permit is sought under Wis. Stat. 30.123 for the placement of 

the culverts in Stream C in the event it is determined to be 

navigable. Issuance of such a permit is appropriate since the 

culverts will not materially impair navigation or be detrimental 

to the public interest. 

Figure Nos. 9, 10, and 11 show cross-sections approximately 

perpendicular to the flow on the downstream side of the existing 

culvert in Stream C under STH 27 and on the downstream side of 

the two proposed new culverts. The locations of the cross~ 

sections are shown on Figure No. 12. Information pertaining to 

upstream and downstream culvert inverts and culvert slope for 

the two proposed culverts is contained on the cross-sections. 

Therefore, a profile through each culvert is not shown. Since 

Stream C is intermittent, water levels in the stream typically 

vary. 

A study of the hydrology and hydraulics of Stream C was 

conducted to properly size the two proposed culverts, and to | 

assure compliance with all regulatory requirements. The results 

of the study along with all necessary documentation for WDNR 

review and approval are contained in Appendix A. 

2.4 Realignment of Intermittent Stream C 

In conjunction with the placement of the culvert under the 

railroad spur, a permit for a minor relocation of Stream C is 

| sought under Wis. Stat. 30.195 in the event Stream C is 

determined to be navigable. The proposed relocation involves 
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moving approximately 190 feet of Stream C 30 feet to the north 

(Figure No. 12). This relocation meets the requirements of Wis. 

Stat. 30.195 for the following reasons: 

1. A culvert under the railroad spur following the existing 

stream channel will require a culvert of approximately 150 

feet in length. Given the limited culvert size and the 

gradient of Stream C, a culvert of approximately 150 feet 

gould be subject to frequent blockage. Relocation of 

Stream C would reduce the culvert length to approximately 

80 feet and minimize this problem. 

2. The relocation of Stream C and the culvert will allow a 

drainageway running along but outside the Type II stockpile 

to drain into Stream C without the necessity of a separate 

culvert under the railroad spur. 

3. Intermittent Stream C may not even be considered navigable 

at the point of proposed relocation. Even if it is, the 

stream channel is not well defined. Moving the channel 

will not adversely affect the flood capacity, as shown in 

Section 2.3, of the stream or be detrimental to public 

rights on the stream. Moreover, the applicant is the only 

riparian owner for the entire reach of Stream C. 

2.5 Removal of Material From the Beds of Two 

Non-Navigable Streams 

A permit is sought under Wis. Stat. 30.20 for the removal of 

material from the bed of intermittent Streams A and B. The 

location of the two stream is shown on Figure No. 13. The 

extent of the beds of the two streams from which materials will 

be removed is shown on Figure Nos. 7 and 14. The removal of 

materials from the beds of these two streams is necessary to 
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permit the construction of the project. Detailed descriptions 

of site grading and construction of the mine are contained in 

the EIR and the Revised Mining Permit Application. 

The portion of intermittent Stream A to be removed is that 

portion of the stream in the vicinity of the topsoil and Type I 

stockpiles. Drainage from above the portion of the stream to be 

- removed will be routed via a constructed drainage swale :to the 

north into a planned wetland test plot (Figure No. 6) and then 

west via the Type I drainage swale to tie into the undisturbed 

portion of the stream near the northwest corner of the Type I 

stockpile. 

The portion of intermittent Stream B to be removed is that 

portion located within the limits of the open pit. Drainage 

from above the portion of the stream to be removed will be 

routed via a constructed drainage swale to the south and into 

intermittent Stream "C". : 

It is planned that as part of site reclamation, the disturbed ) 

portions of intermittent Streams A and B will be replaced 

(Figure No. 6). The reclamation process is described in 

section 5.0 of the revised Mining Permit Application. 

As part of final site grading during reclamation activities, a 

new section of intermittent Stream A will connect the discharge 

point from the wetland test plot with the undisturbed western 

portion of the stream. The western one-third to one-half of the 

recreated stream will be constructed to approximate original 

stream contours. The remaining portion of the stream will be 

constructed to contours as shown on Figure No. 6. 

Generally, the disturbed portion of Stream B will be recreated 

to flow through the backfilled pit. The flood control dike 

described in Section 2.2 will be left in place as part of site 
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reclamation to create a wetland and pond on the west end of the 

pit. Stream B will flow into the east end of the wetland. 

Water will then exit the wetland via a weir discharge located in 

the dike. The weir will be used to control the water level in 

the wetland. Water will flow down a riprapped area on the west 

face of the dike and then into the preexisting Stream B channel 

before being discharged to the Flambeau River. Figure No. 6 

shows the proposed final grades for the reclaimed site and the 

location of reclaimed Stream B. | 

The removal of a portion of Streams A and B is consistent with 

the public interest in the water because the removal is only 

temporary, not permanent, and because the water affected is of 

minimal significance. 
| 
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Figures for Sections 1.0 and 2.0 
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Appendix A 

Culvert Hydrology and Hydraulic Study -



December 20, 1989 

| MEMO 

TO: FILES-Flambeau Project 
Culvert Design 
Intermittent Stream "C" 

FR: Michael D. Liebman, P.E. 

Water Resources Engineer 

RE: Documentation of Culvert Design 

GENERAL - 

As part of the engineering for the Flambeau Project, a service 

road and railroad spur were designed. At one point these new 

facilities cross an existing intermittent stream (Stream "C") of 

questionable navigability. To insure compliance with all 

regulatory requirements, the stream was treated as being 

navigable and all subsequent permits and design requirements 

were followed. As such, a detailed hydrologic study of the 

proposed culvert placement was completed to determine both the 

effect on the 100-year flood elevations as well as the adequacy 

for meeting all backwater requirements concerning the nearby STH 

"97", Preliminary culvert design work was completed by Ford, 

Bacon & Davis Utah, Inc. This work provided a basis for 

completion of the study. | | 

HYDROLOGY 
| 

The SCS Method TR-55 was used to determine the estimated design 

flows for the various locations throughout the stream reach. 

The Conger regional regression equations and gauged basin 

comparison methods verified the TR-55 results. 

Two noteworthy items concerning this hydrology evaluation should 

be pointed out. First, the existing drainage areas greatly 

exceed those which will exist for the project. This occurs . 

because the proposed mining facilities and grading modifications 

will intercept some stormwater runoff currently going to Stream 

"Cc" and reroute it to a different location. 

The second point of note is the change in the soil permeability 

between the drainage basins to the east and to the west of STH 

"27". Soils maps indicate that the soils east of the highway 

are less permeable and fall into the category of Type C soils in 

the hydrologic soil groupings. West of highway "27", however, 

the soils are more sand and gravel and fall into the range of 

the B type soils. Although changing the runoff curve numbers in 

the TR-55 methodology only slightly because of different land 

uses, the change did create differences in runoff values when 

compared to the preliminary study done by Ford, Bacon, and Davis 

Utah, Inc. 

| : Al -



HYDRAULICS 

The U.S. Corps of Engineers computer program HEC-2 was used to 

conduct the flood backwater computations for this stream. AS 

stated, two points of concern were evaluated, the first being 

the effects of the 100-year flood on backwater upstream, and the 

second being the conveyance potential of the proposed culvert 

system as it relates to STH "27". Because of the fact that the 

entire upstream reaches of Stream "C" all the way to the basin 

divide are located on land owned by the Flambeau Mining Company, 

it was suspected that no additional backwater would pass on to 

other riparian lands as a result of the culvert installation. 

The HEC-2 study proved this to be the case. | 

During the second phase of the project, the culverts were sized. 

Preliminary sizing based on HEC~2 showed that 48" and 36" sized 

culverts at the service road and railroad crossing respectively, 

would not cause STH "27" to be overtopped during the 25-year 

flood. (It should be noted that this layout was used in the 

100-year analysis discussed in the above paragraph as a 

conservative condition for proving the lack of backwater 

increase upstream). In actuality, a more detailed culvert 

analysis using the FHA/USGS Model WSPRO, shows that STH "27" 

would be overtopped by a 25-year storm under existing 

conditions. A 48" service road culvert and twin 38" x 57" arch 

culverts, respectively, are required to match existing condition 

backwater elevations immediately upstream of STH "27" for the 

25-year event. A combination of HEC-2 and WSPRO was used - the 

output from one being used as input for the other - stepping | 

upstream to properly model this proposed condition. These 

culverts, then, match the existing potential 25-year backwater 

at STH "27". ee 

SUMMARY 
| 

The hydrologic/hydraulic analysis conducted for the culvert 

placement for the Flambeau Mine Site showed that with the 

placement of the 48 inch and twin 38 inch by 57 inch arch 

culverts and the proposed mine site layout, that the 100-year 

backwater would not be increased to effect upstream lands and 

that the existing 25-year flooding potential would not be : 

increased at STH "27". The attached information includes the 

documentation for this work including mapping, HEC-2 results, 

WSPRO results, TR-55 results, and other supporting 

documentation. 
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If computed Ia/’p exce@ds lafo limits, bounding limit for ITa/p is used. 

| 0 
Bove 

log(quy = UO + ¢ OL Kk tooiTe} } + ¢ Ces (log¢Te))} 3 

agp (cfs) = qutcam) & Geeacaeqemi.? & GCam.) ® (Fond & Swamp Adj.) 
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Quidek TRSS Versdom: 8.00 m/f: SO LOLS 

: nis GRAPE TIGL SEGA DDS eAr tk. METHOD oe 

REIKI TOT ELAM EE GL) -IRCET 

CULVERT BL GQCEMENT ¢ A) RiSAM MOODLE TOAT ION 

ARES TROUBLUIT@RY TOC MER ROAD CULVERT SSE OSED CONDITIONS 

Ce ULATED Pedi Lay mops Toa 49 

Bie FTE -¢ Cee ENIECULYV. GRD | 

Drainage Area fame } Livad O,i S506 sq.m. 

Bumof?f CQureve Mums fi) fee L. | 

van “geet sean, oko wee oe eas, gece guee, que fee gyee cen efee of pete, goes TE see Obese pore pees . ene sy 

Tame of Conmcentratiom,  :& trier Leon an eh 

tm nee tte ef Tek tees fee cee ag fore aYoe og pete, gene oR son aoe oF 

Madiomfall Distribution i Pye } id 

Pond and Swann Areas i) na O,e Cres 

| — Ehoacm FL Shoei He Shor Fo 

Frequency (years) ae mit) Loo 

We con og gee ode wee “ on orn of Eose apes So ge 
4 a / _ Be rn 

Radimfall, Fy éecrp oar Bg oat Ae & mda ah 

5 he a Song geen bon qger see pean dee oD poe pees Toa Be 4 se Meat tty oe ES spy 

Initial Abstraction, t& bar fia 6 £0 (a f #03 2/03 

wf pes Ms men afte of gees 
os aoe “ 42.09 ” ts, 9” 

Ta/p Ratio i, Lee Ou bey 0.150 

init Discharge, # quo feamsins ees mF at PS 

oee eas, we ft? ‘° aoe . o. . 

. - at? 
Pen os he 

oy one 338 

Runoff, & Car} Lo. &O 1.6% ane 

Pond & Swamo Aadiustment factor wa PF Oi? On 7 

PEAK DISCHARGE, ap tots) | ee oo 124 

ie ween ene oae& flea bak i cory ss eA geen age sent 

Summary OT LACLEDE Pio Paar bd tad 

Last He Me LOO f LOO O, Loo 

rt 4 1. Wow data Mew weeded ae a 

Col. HL iy Od ~O,G1% “9,615 

(rae FL wi LEA =, Led ~~, 164 

wns Bee pete pape Ah 
ep oe sty gy a ey 04 my ogo my gt 

cua Cosm) Ha ie dS Ae. Do Mii. 128 

Lap ie my GOO Ma aD O, 200 

ore) He tow he me FOS we 444 

(Od Hes wy fre I, Gn (3, Oo 

em tar pene TS . _ 

aes Hos “OLDS et, LL —~O.117 

~ pees gene pate Hh ott yng mee gg wan go OF SS oy ES ree 

qu (oem) Bis it Foo eh FOO U4. 7h 

. * see ape. c 

e's oboe rr ‘ ors, Po oe agers 
“ge : oe: 

K que (asm) med es an Pa PS 

oro 245 whee ont, . o eo oe. a o S aa eeee ones 2006 bees oe ee pees ook y ot. ee anon ae 6b ogee : wot . hae seus Ghee Se9e Geet --. ee oe, _ # | & * on wy 

* Interpolated for computed tafo ratio (between la/p #i & Ta/p 2) 

“Foods wo pete gana, gees, Joo aren, wor Tun 2 gene oe a geen geen goat, anak gies HS gee “Eo ug anee, 0g afee gees one coon, oak cg gyn gees 3 ar Se pees, ages oss " 4 a coe poe 

tf computed Ta/p G@xc@enn Lal pe lamite, bounding limit Tor la/p is used. 

oo 

: 

hin 

q oo. ons J a. * saree oe, ee * oo= “f . ove vee ’ re ene + + e pres, an . sz one . ? eager soos 4 4% * 

Log¢qu) = CO + ¢ Ca x lee (Te) } + ¢ Oe R (hog¢ Ta) ) 3} 

oe ras ae wonse song 8 o pese pees gape whe Su pee gece, toe gee gee sage os 4 ss rr og gee ‘ ais LE is poce geen pe - cote ~ 29, Ps 3 

qo f€cefe) = quircgam } # Areata min} F LAM. ) * (Fond & awanp Adj.)



Gudiek TH-S5 Version: #,08 G/ Ne EOP OIOs 

wie GLEE TIGL FEAR DT SCRA ME THOT sleale cs 

RE MINE ICT FLOM E OU) RRO T 

PER MET CEMENT SSP REAM POD PT RAaT TOM 

| AGE OO TRIBUTARY TO MIDDLE CULVE rep ( EXIST/¥V G) 

PALO UL PED {pO Se Leoy Meds ey gt 

DpSke ETL —¢ fa RENNECLV GD 

NS csse sey ogee so peep gees Nagas geen, oe Pn gece age gery gee 4 Qe oy we OR  saee pe a 

Dy eres Chest fey GE mein Fo gots } aout fon Da ak LEE 8 Cin Tt Lee 

Ranof? Curve: Numioeer CONG Poe 

lime of Concentration, Te tne: Lad? 

Raimfaill Distribution i Poy res} La 

7 nee, goes, coe sen get ee Bh se rape ga SU agen geen rn pase vos + a sty ss eae aye pone 

Eomch arc) Swain Re eae tA} ate Ry CPS 

Eo de pen ae oe ERT he eee, bb oo 4. “e 
Shean AL Shari Fe Storm #2 

Frequency (years) uo 5 too 

ee ae re ret bey ee of a4 “hg At me 

Fe on al ; rk 1 1 f it an a wo | ry ‘ aR } tat tt & at ah wt C) wt 

Initial Abstraction, Ta tin) ml, FAO fy FAO OO, 7A 

ere oe e ° aes 

ay ety ot eee os ‘ eer, 
=, oy 

Ta/p Ratio Cy ats O.176& O,142 

Po @ vn a — te Foe, ou oe He eae * os 2 *. , bene 2482 4088, “ 3 eons % 
ony "4 oor 

ws or 
“et ‘ 

Uindt Discharge, # Gu tcamean) | mF aa mat 1 Oil 

* ve, gon, oft aft re Po en 4 
oa oo a 

Runoff, @ Carn) Laas 1.67 mw AA 

Fond & Swamp Adjustment Factor ne Pe On? 7 | 

te pret Py Bt TOOL AS Ce on fo adh gee weg oe att RS 

PEAR DISCHARGE. co Lao Ts 3 féy LOS LAS 

* 4 cre apes 4, ae, oaks eee, see, pene ee noe oboe 0g tee, gues, pase ashes pee ete sent 

Summary of Computations Tor ou 

Tayo He OM, 100 100 O,100 | 

me He tog tela Wow tbat 2,885 

ort hh: ” 4s Go “ it 

hae 1 ‘HE: 1 
“ i tt éy cee a “ens i? u & 1 Seet wnt} s & 1. a 

poor, et, . 4 
ore al Z <} oo o +4, é 

Lo ae hh am dS gs ‘1. isp Ay “es {) ts 1 & af. “ene i) w 1 é 44 

ces gee pe bh mye gag RS wat cme eeet gy de ET weer eh gp BS 

qu tasm) Ha ca CPA ey FA acct es Pt 

Tayo Heit 4 OO 4 OO O00 

at ae oA ee ot ES o -_ 

Le i th a 
FY) al. 3 Soot os as 4}. Ct ate es aL és Seed 

gs LB ott os ogy cect . yoy ir ae oy or 

hae ok aE meg Chet eat ot) Olt me Oa 

pe ty hh yp ee me “y “4 

1 ates th a 
_e ud Woke 4 Pa “~ ti 8 ‘1 1 f “ee 2 ts 1 1 - 

o cees suse use hed. 23 
ys SE ott oy tn . os e 

qu Ccgsm) He wes y al ee EO et . 440 

x qu €eam) me Po aL. Ad 

4 eon, oh Gets, 2tee, een whee sere, ae ote gute gee seek Fane pees sone alee pees, seed "Foun Ogee, er ~* 4 sone, ; 400, onee ofue oes, roy * ace, - a, . o * sens oy 

xk Interpolated for computed Ta/vpm ra tie (between la/p #l & Ta/p #2) 

od o o2e, eben pean goed res goes, nose, 4 open gree, juan geek ases Tu Paes Boe nape og oboe gues one, nace gece, snob og geen, pee * a 3 pee, epee ase ee ag gees ae 

If computed la/p @xcemcds Tavs p samite, hounding lamit for Ta/p is Lisecd . 

on, 

| 
a | 

log(qu) = CO + ¢ CL & log¢Te: » + ¢ CF & Clog(Te)) ) 

298 é > pees sense ogg Conse pees rage ie eee pase, mon gene gee ase og 3 2 fs eo 4 . ‘ fs OTe ae, ae y Qs on ‘ . ‘ 

qo (cfs) = qulecsm) % APGALSC Mas | kin.) & €Fond & Swamp Adj.)



Mudek TReSS Version: 4.05 G/Na 90.0404 

, nie GRAPHICAL FEAR DISCHARGE METHOD <aede 

KENMECOT FLAN BEGU PROJECT 

CULVERT FLACEMENT STREAM MODIFICATION 

AREA TRIBUTARY TO RATLAGAD CULVERT - EPOPOSED CONDITIONS 

| CALCULATED Lee Loy O9rLor4as 

OPSR FTLE - Cs RKENECULMV. GRO 

Drainage Area ( ares } Lacs. 4 O,L7723 sa.mi. 

Runoff Gureve Numoeer iN} fan | 

: Time of Concentration, Ta thre} Lad? os 

Bainfall Distribution (Tye) il 

Pond and Swamo ereaus (fa) wot O.,2 acres 

| 
Storm #1 Storm #2 Storm tS 

Frequency (years) an) wit) LOO 

Rainfall, FF, S4-hr Can) 4g 4.8 | ta a 

Initial Abstraction, fa fin) Oa? a Oo, 7793 O.,773 

Ta/p Ratio 
O. Loo O,16% O, 180 

Unit Discharaqe. * quo feam/inm) ie a re at? 

Runoff, G Can) 1.60 1.0% wow at 

Fond & Swamp Adjustment Factor : (3. F OP? O97 

SEAR DISCHARGE, qo tats) hie oy jd 

Summary of Comoutationg Tor qu 
: 

la/p Hd O, LOO M2 LOO OM. 100 

OO HL the cdctat ow eta who ett 

CL HEL iW OL 0,610 “~O,615 

Ct TEL | iy, Loa ~~, L464 “(, 164 

qu fesm) FL ie “PER ee FES eS FOO 

Ta/p Hes Cy SOO 3. OO 0, 200 

mo Has a GO ie FOO a FOO 

Ce Hee wm Cyan i, OS “(3 , Gano 

ets He wi, da 2 ~,Li? ~O,117 

| qu (osm) Fe est. AO 4, AAD 264, 440 

x qu foam) 
nope : ct a al) 

k Interpolated for computed Ta/vp ratia {between la/p #1 & fLa/p Hee) 

If computed la/p exceeds ta/o lamits, bounding limit for Ja/p is used. 

| 
, Mee 

log(qu) = OO + C OL * Logi Te} } + ¢ fe ® (log¢Te)) 3 

gp (cfs) = qulcam) & freateaq.emi.) # Gam.) & (Fond & Swamp Adj.) 
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Quick TRS Versions 4.00 oN EVO TOD & | 

thi: GREK TAL FEAR DISCHARGE METHOD a a 

RENNECOT FLAMBEAL FROUJECT 

CULVERT PLACEMENT / ETREAM MODIE TOAT ION 

| AREA TRIBUTARY TO UPSTREAM CULVERT (BXISTWG Awo hope SED) 

CAL CUE ATED {ibe dee din BOG a 44 

OtSke FTE - Ca RENNECLV. GRD 

DrainagqG Area { acres } Loy. 4 O,1678 eq.mi. | | 

Runoff Curve Number PP) a ms 

Time of Concentration. Te (thre: Ladd 

Rainfail Distribution (Toy cee 3 il 

Ponc and Swans Areas (Ad wa O,2 acres 

SShorimn FL Storm fe Storm #3 

Frequency (years) Lo mo LOO 

Rainfall. FP, 24—-hre Cam) ay Oo A oe ctw ate 

Initial Abstraction, Ta fin: 9,7 7 O.779 0.773 

la/o Ratio » OO, el OO, 165 O., 150 

Unit Discharge, * qu fesm/sind ne ay a 

Runoff, G (in) , 1.1% 1.40 So ate 

Pond & Swanp Adjustment Factar OP? 097 O97 

PEAK DISCHARGE, qo Cats) mits £33. Lae 

Summary of Computatianga for CHL 
| | 

la/p th. oO, Lad O, LOO O, 100 

Co + 1. Woon tebadec nw dace aw tet 

Oa Hh IL i, OS M1. G15 ~,. G19 

as +L i, Los i, LO4 ~~, 164 

qu ¢€osm) BIL eh FFE ba PSO Bh PFO 

La/p RRS My a 0,200 4 200 

re He fn BO we FON 2 46R 

OL FE a me OS yg Chae “~O,6285 ~O, 425 

| Ce Hos m3, 217 ~~, 17 ~~, 117 

qu Caem) hs we BAL Fe AAD o7 5.441 

K cu Coam) ne aoe ratte 

x Interpolated for computed Tavp rakic {between la/p #1 & Ta/p His ) 

If computed Ta/p exceeds ta/o lamits, bounding Limit for ITa/p is used. 

e 
akeos 

log(qu) = Ua + C th * Log(Te}) } + € Cl ® (log(Te)) 3 . 

gp ¢efe) = qutcam) k Geeatecq.mis) & GCarr.) ® (Fond & Swamp Adi.) 
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Gudick TRS Versions &.0 Ms SL Ca 

hocks GRQEHTCAL Fiabk DISEHARGE METHOD «2008 

| RENNMEICOT FLAMGEAL FROJECT 

CULMERT PLACEMENT § STREAM MODIFICATION 7 

ARI TRIBUTARY TO UPSTREAM CULVERT ~ EXTSTING AND FRORPOSED 

CCU TED jedi 19 OP 

OSE FILE : Ck ENECULYV. GRD 

| Dradinmace Area (acres ) Loy A O,1678 sq.imi. 

Runoff Curve Mumiseuc CON fat me 

Tame of Comcentration, Ta thes: Leda | 

Rainfall Distribution i Tyme } ra 

Fond anc Swan Area i Ad ot Ow acres 

Skoarm HL Storm Fe Storm ts 

Frequency (yeas) ead | mit) Loo 

Rainfall, Fy B4-hre (Cin es ay & mtn a 

Initial Gbstraction, fa (ind | O,7 7a O47 76 0.778 

la/p Ratio O, Loo 0. Lo? O. LOO 

Unit Discharge, * qu (cam/in: lee ad Ah ne 

Runoff, G ¢an3 | La. &O 1.89 a wil 

Fond & Swamoe Adjustment Factar PF OP? Ou 9? 

PEAK DISCHARGE, gp (ats) es iL ye ie 

Summary of Computations Tor cu 

Las HF Of, 100 O, LOO O., 100 

re) HE hw ct nda! whe ete Se dah 

CCL HL i. OAS “1,615 “O.615 

Cea 1 ~f, Lo4 (9, 164 “4, 164 

cus fosm) FL eh PP bs PPE 4. G7 ES 

Ta/p RLS Oy a 0. 200 0. S00 

me Has ie ow ES 22460 

Cd Hee a a on Eo “O62 

(a Tas ~~, h47 “9,1? -~O.117 

qu (cm) tee Fa AbD Fe AAD oF AL 

: x qua Coan) ayy od 4 ma) 

x Interpolated for computed Tafo ratio (between Ta/p #1 & Ta/p #2) 

If computed Ta/p exceeds tafo lamites, boundarrg limit for ITa/p is used. 

we 

leog(qu) = CO + ¢ UL & log (Ted Go o& ¢ CE &k floag(Te)) ) 

qo €efs) = qutcem) & Geeadeq.mi.,) € tam.) & (Fond & Swamp Adj.) 

| ; All



Write fault error writine device FRR 

Sbort, Retry, [onore. Fail? A | 

CrVHECEXESERASE KENSCULY DAT 

Cs\HECE XE? Cudiek TR-SS Version: 4.05 S/N SFOLO204 

noe a> GRIAPHICAL PE GK DISCHARGE METHOD «sece 

KENNECO?T FLAMBEAU PROJECT 

CULVERT FLACEMENT ¢ STREAM MODIFICATION 

AREA TRIBUTARY TO UFSTREAM CROSS-SECTION 15.0 (ExiSTING + HeO/OSED) 

CALCULATED pee ye Lay O85 906226 | 

OPSE FILE = (CsRENECULY, GRD 

Drainage Area (acres | hy, O,0766 sa.mi. | 

| Runa Cuueve Mummies (ON) fas 

Time of Comeentration, Tse (hes) a & 

maintail Distribution iTy pe} il 

Fond and Swanp Areas CA} we O,1 acres 

Storm HL Storm #2 Storm #5 

Frequency (years } 10 ier LOG 

Rainfall, FF. 24-hre (in) | , 2 O 443 wa 

Initial Abstraction, Ta (in) 0,779 O.773 0.778 

Ia/p Ratio . O,214 O.185 O.150 

Unit Discharge, * au (csm/in) Hal 41 4} 49 

Runoff, G (¢ain) 1.19 1.60 Se 

Pond & Swamp Adjustment Factor 497 O,97 O97 

| PESK DISCHARGE, qo (cfs) | 3 oa BO 

Summary of Computations for qu 

Ta/p +t 1 OO, 100 Oo, 100 O.100 

CoO. HL Bae tol Saas 2.053 

CL + 1 -O,6O15 -9,415 ~9,615 

C2 HA —-O2, 164 —~9,164 -9.164 

qu (csm) #1 430.419 480.419 480.419 

Ta/p Hoe | O.S00 — 0, 200 O, 3500 

CO #2 2.2465 22465 22465 

Ci a2 -9,625 ~9,625 -9,625 

C2 tS -O,117 ~O,117 -2.117 

qu (csm) #2 396.004 296.004 296,004 

KX gu (csm) 431 444 459 

x Interpolated for computed la/p ratio (between Ia/p #1 & Ia/p #2) 

If computed Ila/p exceeds Ia/p limits, bounding limit for Ia/p is used. 

| | 2 . | 

log(qu) = CO + ( Cl *& log(Tc) ) + ( C2 x (log(Tc)) ) | | 

| qp (cfs) = qu(csm) % Area(sq. smi.) * QCin.) & (Fond & Swamp Adj.)
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GR 1139 ZOO 1139.7 SOO, 7 1140.5 2OL.S 1144.2 400 1144.4 500 

SB 1.0 1.5 ae 1 7al i LLi29.7 Li=9 

Xi 10.0 roo) SC) . 8 ~7 

X2 | 1.0 1142 41145.1 | 

XS Lao 420 | 

RT oS LOO L146 L146 1506 1145.6 1140.4 198.35 1145.1 1140.4 

ET 199.3 L11i45 1 Li4i.3 mon) 1145.1 1142 700.7 1498.1 1141.2 2041.9 

BTii4sa.1 1140.4 a4 Li44.2 1344.2 

NC .078 2S , 205 oi woo 

~ XL 11.0 2 i9S 418 pao 100 Lao | 

X= 7O | 15Q | 

- Al7



GR 1145 GO. 1144 Loo LL4s 1O5 1142.4 i110 L145 118 
GR 1144 170O 1444.5 250 Liadg =e 
Xi 12.0 4 ade ize Loo Loo 1003 
X= “EC 

GR 1145 O.0 1144 i900. 1145.4 ti0)061142.9 115 1144 126 
GR 11464 400 

Ki 12.0 7 eo eid LOG LO Loo 

Xz S00 
GR 1147 OL0 1146 100 1145 290 1144 BOO 1145 Bio 
GR 1146 450 Li4e 400 
Xi 14.0 & OIC} 400 OO) OO 200 

GR 1146 O.0 1146 1270 L1i45.5 200 1146.2 S20 1145.8 400 
GRii4e.5 — 6O0 
NC 209 wii .O7 5 
Xi 15.6 5 17a Ba0 4a 4Oo 400 Lo 
x2 80 : - 
GR 1150 oO. 1148 L7O L147.5 2A) 1148 220 1148.5 400 
Xi 16.0) a On) 460 te th) mt) 

GR 1154 oO.o 1152 BOO 4251.2 B70 Li52 460 1152.4 600 
XL 17.0 5 2O) OM) mE SOQ ZO 
GR 1155 O.d 1154 200 LiSE.S BAO 11:54 0 1157 600 
EJ | 

ER 

C:\HECEXE:TYPE KEN2SCULYV. OUT - | 

. Al18



LR KAK RAK ARK RK KKK KAKA RR ENR RR KAA RK ARK RK A RRR R MK RR KARR KRKAK 

xX WATER SURFACE FROFILES x 
K VERSION OF SEPTEMBER i788 K 
x ‘ 
x x 
* RUN DATE Lai/’ G/8F TINE Linrieis x 
SCR ACK ROCK ORK 2CR ACC SOR RR AKA KE RRR RK 

: x RK RARXAAX ARRRKX 
‘ * x x Me 

x x * x 

BARRARK XRRR A KRARRS 

x A x K 
A Xn A A 
x KR KAXRKAX RKAKXK 

END OF BANNER : 

1 
i2/ 8/389 Larios | 

RR ROKK ROK ORK OR OR KR RK RACK RGR KR ROK OK KR KR AOR ROKR KK OK 
RECS RELESSE DATED SEFT 3 

RK ROR OK OK KOK ROR CK KOK RR ROR RK CKO ROK KOK OK RRR AK ROK KKK ER 

TA RENNECOT FLAMBERAU FROJECT | DECEMBER. 1989 
Ta — CULVERT FLACEMENT HYDRAULICS-100 YEAR ° ' FOTH & VAN DYKE :MDL 

oo. one if . = . : 

TS SMALL TRIBUTARY TO FLAMBEAU RIVER-FROFOSED: FILE: "KENSCULV.DAT" 

Jl ICHECE INQ MIN IDIR OTRT METRIC HVINS a 

-10 010 | 135 1133.3 

J2  NPROF IPLOT PRFVS XSECV KSECH FN ALLDC TBW CHNIM TTRACE 

-1 

LOCATION GF PROPOSED DOWNSTREAN CULVERT 
LOCATION OF PROPOSED RAILAGAD CULVERT ° 
LOCATION OF EXISTING 34° CULVERT



12/ 9/89 12122358 mAGE 2 

SECNG oo DEPTH «60s CRSEL «0sCCRINS «©6«ORSELK OES HY HE OLOS$ BANK ELEY | 

Q GL Ge acy Agog ALOB ACH AROB VOL Twa  LEFT/RIGHT 

TIME VLOB VCH VROE XNL XNCH XNR TN ELMIN SSTA 

SLOPE  XLOBL © XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPWID © ENDST o 

PROF 1 | 

CCHV= 100 CEHV= 250 
$SECNO 1.060 | 

£,00 7,96 1133.04 OO 443330 {153.44 id. od 0d 1£32,00 

i35, 3. 75, 55, 4, 24, 37, Q, G, 1131.70 

00 a 3.40 182 160 O75 100 (000 1130.23 193.36 

016658 0, 0, i. 0 ‘ 4 O00 58.900 282.28 | 

0 | 

$SECND 2.000 | | 

3302 WARNING: CONVEYANCE CHANGE GUTSIDE CF ACCEPTABLE RANGE | | | 

2.00 2.80 1134.66 600 OO £134.66 GB 1,49 00) 1132.50 

135, 15, ag, 35, th 37, 37, (0. 0 1132.50 

04 a7 7,29 WY 106 O75 100 “00 4431.80 © 94.98 

004066 256, 260, 270, 3 " 6 (00. 91.47 176.45 

CCHY= 6300 CEHV= 500 | | 

$SECNCO 3.000 

3301 HV CHANGED KORE THAN HVINS | 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3493 PROBABLE MINIMUM SPECIFIC ENERSY | 

3720 CRITICAL DEPTH ASSUMED : | | 

3470 ENCROACHMENT STATIONS= 198.0 202.0 TYPES 1 TARGET= 4,000 

3.00 4,10 1136.60 1136.60 00 1138.18 1.58 1.24 .74100000..00 

125, 0, 125, 0, 0. 12, 0, 1. 6, 100000.00 

£04 00.10.09 00 000 £050 000 000 1132.50 198.00 

084462 150, 120, 109, 20 14 ‘ ,00 4.00 202.00 

0 

SPECIAL BRIDGE 

SB OXK XKOR COFS RDLEN BRE 8OCt«é‘«é‘éiP BAREA 55. ELCHU  ELCHD 

1.00 1.50 2.50 .60 1.00 00 12.60 00 1133.50 1132.50 

$SECNO 4.000 | 

A20 :



| | 

12/ 8/89 12:22:58 — PABE 3 

SECNO DEPTH «© CWSEL «= CRIWS §=WSELK EG HY ueSSCOLOSS~=O RANK ELEY 

Q gios ac anos ALCH «=H aROR = «VOL TWA LEFT/RISHT 

TIME  VLOB 2s VCH) S«sCSROB. XN XNCH XN WIN ELMIN -SSTA | 

SLOPE YLOBL  XLCH  XLOBR © TTRIAL «IDC ICONT CORAR TOPWID © ENDST 

PRESS FLOW BECAUSE EGLWC OF 1139.18 EXCEEDS 1.5 DEPTH he 

PRESSURE FLOW | | | 

ESPRS EGLNC H3 QHEIR «SPR GAREA TRAPEZOID ELLE «= C«ELTRD «©=sWEERLN 

| | AREA | | | 

1136.89 1139.18 00 , 125, 13, 3. £436.50 1146.50 0, 

3485 20 TRIALS ATTEMPTED WSEL.CHSEL | | | 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 198.0 202.0 TYPES 1 TARGET= 4.000 . 

ELENCL= 1146.50 ELENCR= 1144.50 | | 

4.00 4.11 1237.61 1137.4! $0 1139.12 1.57 5.05  -5.05 1147.60 

125, 0. 125, 2 & 2, ok i. GO. £146.50 Oo 

04 00 £0.07 00). OOSi(«iw 050i G(s OGD 135.50 198.00 

083951 bo. bd. 20 5 0 00 = 4.00 202.00 | 

0 : | 

$SECNO 5.000 | | 

3301 HV CHANGED MORE THAN RVING | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | 

3470 ENCROACHMENT STATIONS= 140.0 320.0 TYPES { TARGET= 180.000 | 

5.00 3.86 1139.76 00 00 1139.76 01 Al 47 1138.00 

125, 4, 52. 13.0133. 70, 34, i. 1, 1138.00 

AB AL 83 3705045050000 1135.90 140.00 

000163 «200.2190. =Ss«185, 5 0 ) 00 180.00 320.00 

$SECNO 6.000 

3301 HV CHANGED MORE THAN HVINS | 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL | | 
3693 PROBABLE MINIMUM SPECIFIC ENERGY | | 

3720 CRITICAL DEPTH ASSUMED , 

| A21



| | 

$2 8/89 «12222258 PAGE 4 

SECNO DEPTH © CWSEL «= CRIWS «= WSELK ES HV HL OLOSS BANK ELEY 
Q alo3. «GH «=s«BROB «= ALOR. «Ss ACH «SOARS CLS sSTWACLEFT/AISHT | 
TIME = VLOB.«Ss«EH:«Ssi(i«RO«SsoXNLSsCXNCH«=soXNRsOWTNsOELIN «= SSTA 
SLOPE XLOBL © XLCH «= XLOBR)«sITRIAL «IDC = sICONT. «ss CORAR» «= TOPWID ©=©—sENDST | 

3470 ENCROACHMENT STATIONS= «100.0 «= 320.0 TYPE: «1. “TARBET= «= 220,000 
6.00 3.38 {140.78 1140.78 00 f14h.3L 065328 «1145.00 : 
125, 02 b8 a8 6. otk 2 9 d, 1138.90 
14.00 68579 0004S 05000 137,.40 197.42 

028533 «170. 210,200, 2» {0 6 00 18.54 215.96 
0 a 7 | 
$SECNO 7.000 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE, NRD= 7 MIN ELTRD= 1145.00 MAX ELLC= 1140.40 | 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED - 

3470 ENCROACHMENT STATIONS= 85.0 330.0 TYPES © 1 TARGET= «245.000 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 201.50 250.09 a 
7.00 6.84 1145.24 1185.24 = 00 «1145.28 OLB 1148.00 
125, 0 18. ito, 02 0. 110, 2. t. 1139.90 
16 00TH 000004050000 1ETBLAO 195.48 

000309, 3 19 0 5.96 «= 47.16 242,59 
0 oe 
KSECNO 8.000 a 
3280 CROSS SECTION 8.00 EXTENDED 3.26 FEET | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE 

8.00 7.26 1145.26 00 .00 1145.26 00.0000 1139.00 
125. 16 1% 92, 133, 68 528, 3. 2. 1139.00 
330012) 25 A? 050045050000 1138.00 © -70.00 

000005 60, 70,120, 0 0 0 00. 230.00 160.00 | 
9 : | 
CCHV= 300 CEHV= 500 | 
SSECNO 9.000 | 
3280 CROSS SECTION 9.00 EXTENDED 86 FEET , 

|  -A22



1 
12/ 8/89 12:22:58 rage |S 

SECND DEPTH CWSEL  CRINS  WSELK EG Hy HL QLOSS BANK ELEY 

a Q.08 CH grok 406 ALORA AROR = VOL TWA LEFT/RIGHT 

TIME  VLOB «VCH VROB = XNL KNCH = XKR WIN ELMIN —--SBTA | 

SLOPE = XLOBL «© XLEH = XLOBR © OITRIAL «100 iCONT «© CORAR «= «TOPWID «= ENDST 

3470 ENCROACHMENT STATIONS= 140.0 420.0 TYPES 91 TARGET= 280.000 | 

9.00 6.26 1145.26 0000 1145.28 00 00 00 1140.50 

122, 45, 4, 74, O78 7,0 OR 2, 1140.50 

al 17 22 12.086 033.050 000 1139.00 140.00 

006004 70. a5. 100, i 0 ( 00 280.00 © 420.00 

SPECIAL BRIDGE 

SB XK XKOR COPS RDLEN = -BWL BHP BAREA SS ELCHU «= ELCHD 

1.00 1.50 2.50 . 00 1.00.00 7.40 1.00 1139.70 1137.00 

tSECNO 10.000 | | 

3280 CROSS SECTION 10.00 EXTENDED AT FEET 

PRESSURE AND WEIR FLOW a 

ESPRS EGLHC H3 GEIR OPR BAREA TRAPEZOID ELLE. «= ELTRD «= WEIRLN 
AREA 

1152.14 1145.96 06 119, 4, 7, 8. 1142.00 1145.10 218, 

3470 ENCROACHMENT STATIONS= 100.0 430.0 ‘TYPE= 1 TARGET= 330.000 

10.00 5.57 1145.27 00 00 1145.27 00 04 100 1141.20 

122, 53. 4, b5. 268. 4. 450. b, 3, 1141.20 

4 20 28 15 6050-s«03Ss«iw OHO 000 139.70 113.27 

000009 80, BO. 80. 0 0 9 00 316.73 430.00 

0 
CCHV= 100 CEHV= =. 300 oe | 

$SECNO 11.000 | 
3280 CROSS SECTION 11.00 EXTENDED 1.27 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | | 

3470 ENCROACHMENT STATIONS= 70.0 150.0 TYPES 1 TARGET= “80.000 

‘11.00 2.86 1145.26 00 00 4145.27 02 00 £00 1143.00 

122, 22, 44, 5. 42, 33, b3. 7. 3. 1143.00 — 

67 52 1.32 990078 ~Ss«iw Siw HO «000 «1142.40 = 70.00 

000568 «= «100, 100.100. 0 0 0 00 80,00 150.00 | 

0 | | 

| A23 |



l | 

12/9/89 «12322358 : 

SECNO «© DEPTH «= CCHSEL «= CRINS «= WSELK EB HV HL CLOSS. BANK ELEV 
Q QLGR «ss «Ss(“‘é«éRROR’:SO*«LCO:SC<“‘<‘éiCH:*CO#*#*#COROVOLSSTWACLEFT/RIGHT | 
TIME  VLOB VCH VROB NL  XNCH XNR = WIN = ELMIN © SSTA 
SLOPE YLOBL © XLEH © -YLOBR ©«ETRIAL ««IDC)=—sECONT «© CORAR «= TOPWID) «= ENDST 

$SECND 12.000 | , 

3470 ENCROACHNENT STATIONS: =. ),ss300,0 TYPES «= tCTARGET= 299.999 
12,00 «2.52 1145.32 «00s EHELZS OSD «114.40 

| 122.3%. 2,007, ha EMA 7, 4, 1142.80 
72 4000~C«LG AG OTB05D HO 000 11H2.80 00 

000874 «100,100,100, 2 0 9 00 -300,09 300.00 
0 
$SECNG 13.000 | 
3485 20 TRIALS ATTEMPTED NSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERSY | 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 0 900.0 TYPES = $ TARGET= = 499.999 
13.00 4.46 1145.46 1195.46 «00 4045.69 0-19 MA OG NSOO 
22. 2. 8 2 2 4% 15. 9. 4, 1145.00 
73 1.08 4713507808000 000 1144.00 201.82 | 

020813 100. 100, 100. 20 14 0 00 $73.16 374.98 
0 | | 
KSECND 14,000 
3280 CROSS SECTION 14.00 EXTENDED 40 FEET 

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE 

14.00 90 -114b.40- 0D AEABLAL OL 7H 02 1145.50 
122, 47, 69 b= 100, a. b. 1145.80 
82. ABCW«TS AZ 078.50 080)-— 0001145500 

1001479200. «200. S200, b 0 0 00 444.27 444,27 
0 | 
$SECND 15.000 

3235 SLOPE TOO STEEP, EXCEEDS 10 : | 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL | 
3693 PROBABLE MINIMUM SPECIFIC ENERGY a 
3720 CRITICAL DEPTH ASSUMED | 

15.00 44 1147.94 1147.94 00 1148.06 = 12142 03 :1148.00 
80. 0. 80. 0. 0 2, 0 10. ° 8 1148.00. 
86 0tiwODsi2a72—s—“(<é«iC S(t 7 0000001247650 179.20 

141224 = 400. 400.400. 20 g 0) 00 132.75 341.95 
0 | | : 

| A24 |



i 
12/ §/29 12222358 

} PAGE =O 7 

SECNO DEPTH  CWSEL  CRIWS  WEELK EB HY RL GLOSS BANK ELEY 

Q QLOB GCA GROB LOB ACH AROB VOL THA LEFT/RESHT | 

«TIME VLOB VCH WAGE XNL XNCK ANE Win ELMIN SSTA 

SLOPE  XLOBL = -XLEH YLOBR  oITRIAL. 320 CONT  CORAR TOPWID ~ ENDST , — 

WSECNO 14,000 
| 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | | 

16.00 94 152014 = O00 NSZB OL HOF OL 1152.00 | 

a). 0. 79, t, Ze a7. 4, id, G7. 4182.90 

8 2) 71 lf 099 O73 110 60G0 1154.20. 278.08 | 

004775 300. S00, S00, 1G Q- 0 1000 23.4) 307.78 

0 
$SECNO 17.060 | | 

a0. 10. bé. 4, id, Jee 7. ii. if, 1454.00. 

1.04 vol 1.25 47 070 O73 119 6000 1153.29 115.31 , 

009477 550. 390. 300. 9 0 0 00 227,04 342.39 

0 : | | 3 

A25 —



, {2/ 3/89 12222358 
FASE 8 

| | | THIS RUN EXECUTED i2/ 8/89 9 12s232 7 

CUCEREREESDUTUE 
: | 

HEC2 RELEASE DATED SEPT ce | | 

CEEPERARELEESDERDREU EEA RSSE OEE a OO 

NOTE- ASTERISK (1) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

SMALL TRIBUTARY TO FLAME | : , | 

SUMMARY PRINTOUT TABLE 130 | 

seco «XLCH:«=S«iLTRD::«*C*«*LLSC(‘«é‘éia‘MIN:«©= SELES EG LOAKS VC BREA OK 

1.000 .00 06 00 1130.20 135.00 1133.06 00 1133.46 100.88 3.10 64.87 13.46 

4 2.000 260.06 00 00 1131.80 135.00 1134.69 00 1134, 06 ; 40.68 2.29 89.18 24.97 

+ 3.000 «420.00«S«wSS*« OS ESZLSO. «128.00 1136.50 1136.60 158.18 844.62 10,09 12.57 FSD 

i 4.000 60,00 1446.50 1136.50 1133.50 9 125.00 1157.61 1137.41 | 1157.18 339.01 10.07 12.42 4.31 

i 5.000 170.09 00 600) 4135.90 © 125.00 © 1139.76 (00 1139.76 1.63 83 237.53 97.94 

i 4.900 210.00 OG OO) dE87.40 «125.00 1140.78 1140.78 LLML.31 289.55 6.39 22.94 7.40 

} 7.000 60.00 1445.66 1140.40 1138.40 125.00 1145.24 1145.24 © 1145.25 3.09 76 06 «129.99 = 74.16 

$8,000 «70.0000 00 1438,00 128,00 1145.26 00 118.26 28 728.12 $85.45 

7.000 85.00 00 00 1139.00 122,00 1149.26 6000 1145.26 04 220 885.94 «= 591.17 

10.000 0.00 1145.10 1142.00 1139.70 122.00 1145.27 +400 1145.27 09 62800 (732.47 447.99 

; 11.000 100.00 00 00 1142.40 122.00 1145.26 00 1145.27 J068 1.32 138.98 51.19 

19.000 100.00 S«w00S*~*«C ODS «NNZWBO.«122,00 1145.32 00 1145.33 HTH HO 255.22 98,08 

13,000 100.00 «0000 «A1HML00 «122.00 1145.46 1145.46 1145.65 208.15 AAT 54.82 B46 

; 14.000 200.00 »00 | 00 1145.50 122.00 1146.40 00 «1146.43 14.79 71 210.310 31.72 | 

45.000 400.00 «—=S«w00SSS«*« 00ST SO. 80.00 «1147.94 1147.98 1148.06 1412.26 2672 FST DTS 

$16,000 300.00 «00.0 4151.20 80,09 1152.14 00 1152.16 7.75 LHS 11.5 

17.000 | 350.00 00 90 1153.80 806.00 1154.42 .00 | 1194.44 94.77 1.25 19.24 8.22 

| A26 | |



12/8/39 12:22:58 PAGE 9 

SMALL TRIBUTARY TO FLAMB 

SUMMARY PRINTOUT TABLE 150 } | | 

SECNO Q CWSEL DIFWSP © DIFWSX © DIFKWS ©‘ TOPWID XLCH gs 

1.000 135.00 1133.06 £00 06 -.24 = 58.90 00 | 

! 2.000 435.00 1154.0 Oo 00 BEAT 240.000 

t «5.000 «28.00««1434.60 si (0 HO 128,00 

i 4.000 125.00 £137.41 ue 40 0G 4,00 60.00 

$ $000 © 125.00 1139.74 00 2S 00 «£80.00 190,00 - | 

{ 4.000 125.00 1140.78 OO 1.02 0) AB.S4 210.00. 7 

i 7.000 125.00 1145.24 00 4.48 100 A716 60.00 

' 8,000 125.00 1145.24 000200 230,00 70.00 | | : 

9,000 122.00 1149.26 0 09 00 -280.00 «85.00 

10,000 £22.00 1145.27 00 of 00 3b.73 80.00 | | 

i « 1L.G00 122.00 1145.26 oo =i 00 -B0.00 £00.90 | 

12,600 122,00 1145.32 0 08 00 300.00 100.00 | 

$ 13.000» «:122,00 «1145.44 00 44 00 173.14 100.00 

t 14.000 «122.00 1144.49 00 4 00 © 444.27 200.00 

t+ 15,000 80.00 1147.94 00) 54 00 132.75 400.00 

: 16.000 80.00 1152.44 00 4,20 400 BLL 300.00 

17.000 80.00 1154.42 002,28 00 227.04 380.00 | 

A27



{ 

{2/ 8/89 12:22:38 
PASE if 

SUMMARY OF ERRORS AND SPECIAL NOTES 

} WARNING SECNO= 7.000 PROFILE= 4 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE a 

CAUTION SECNG= 3,000 PROFILE= 4 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3,000 PROFILE: 1£ PROSABLE MINIMUM SPECIFIC ENERGY , 

CAUTION SECNO= 3.000 FROFILE= {£ 20 TRIALS ATTEMPTED TQ BALANCE WOEL | | 

CAUTION SECNG= 4.000 FRGFILES 1 CRITICAL DEPTH ASSUMED : 

CAUTION SECKO= $000 PROSILEs £ 20 TRIALS ATTEMPTED TO BALANCE WOEL | 

WARNING SECNO= 5.000 PROFILES 1 CONVEYANCE CHANGE GUTSIDE ACCEPTABLE RANGE | 

CAUTION SECNO= 6.000 FROFILE= 1 CRITICAL GEPTH ASSUMED 

CAUTION SetNd= 6.000 PROFILES 4 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNG= «6,000 PROFILE= £ 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 7,000 PROFILE> 1 CRITICAL DEPTH ASSUMED | | a 

CAUTION SECNO= 7,000 PROFILES i MINIMUM SPECIFIC ENERGY | 

CAUTION SECNG= 7,000 PROFILE= 1 BRIDGE DECK DEFINITION ERROR , 

WARNING SECNO= 3.000 PROFILE= 1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE | a 

WARNING SECKO= 11,000 PROFILES 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

: CAUTION SECNO= 13.000 PROFILE: 4 CRITICAL DEPTH ASSUMED | | | 

CAUTION SECNG= 13.000 PROFILE= 1 FROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNG= 13.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE WEL 

WARNING SECNO= 14,000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

CAUTION SECNG= 15.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 15,000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY : 

CAUTION SECNO= 15.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 15.000 PROFILE= i SLOPE TOO STEEP 

WARNING SECNO= 16.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

C: \HECEXED . | 

A28 | a



| TYPE KENICULY. DAT | 

TL VENNECOT FLAMBEAU PROJECT HEREMBER, 1989 EXSTIVE 

T2 CULVERT PLACEMENT HYDRAULICS FOTH & VAN DYKE: MDL —— 

13 SMOLL TRISUTARY TO FLAMBEAU RIVER FILE: "¥ENICULY. DAT" 

Ji -10 ode 165 1133.3 

J2 | ~{ 
NC .100 .400 ©. 078 wl 3 
Xt 1.0 9 200 29-242 | . 

GRii28.6 6.0 1138 120 113400. 175 132 200 1130.2 287 

GRii31.7 242 4132 235 «$136 300 i844 500 
Xi 2.0 7 110 125 259 220 260 
BR 1140 ©6000 E434 85 1132.5 110 1131.8 120 1132.5 125 | | 

SR 1134 145 4134 250 | | 

i LOCATION OF PROPOSED DOWNSTREAM CULVERT | 

NC .085 09 .07 i 

Xt 3.0 14 185740 190 = 100s 

x2 142 | 

GRi141.7 0.0 £444 50 1139,5 100 1135.5 {60 1135 185 

GRL133.3 198 1132.5 200 4133.3 202 1134 207 1134.5 209 

GRii34.6 20 1135.4 225 {136.5 300 1139.5 400 | 

Xt 4,0 6) atl &0 i 

wc O80) O50) 45 | 
Xi 5,0 7 289 285 200 ia 490 

6k 1142 6.0 1140 75 4138 9 DAG 435.9 270 «42380385 | 

GR 1140 8=96330sitdd 50 | 

i LOCATION Of PROPOSED RAILROAD CULYEST | | 

Xi 6 10 195 216 7000200210 

Fe | | | 

GRI144.5 0.0 1140.3 100 1438 £95 1137.7 198 1137.6 199 | 

GRi137.4 200 {137.4 205 4138 210 1139.8 250 «1143 400 | : 

Xi 7.6 40 bi 60 1 , : a 

Xi 8.0 7 35 45 40 120 7 

BR 1142 -70 1140 0 4139 354138 4) = 4139 5 | 

BR 1140 70 «1142 160 | | 7 | 

NC 085 i i J | 

i LOCATION OF EXISTING 36" CULVERT | 

ii 9.0 10 198.5 201.5 7 ~~ £00 55 : 

x2 122 
6Ri146.5 0.0 1148 160 1140.6 £56 1140.5 198.5 1139.7 199.3 

PP 44392200 1439.7 «200.7 1140.5 201.5 1144.2 400 1144.4 500 | 

spo 4.0045 5 { 7.4 1 1139.7 1439 

Xi 10.0 B0 80 80 | 7 | 

x? | 1.0 4142 1145.1 
BT 8 100 1146 ©1144 150 1145.6 1140.6 198.5 1145.1 1140.4 a 

BT 199.3 1145.2 4141.2 200 1145.1 1142 200.7 1145.1 1141.2 201.8 

BT1145.4 1140.4 400 1144.2 1144.2 | | 

NC .078 06 05 i 3 
XL 11.0 g 105 118 100 100 100 | 

GR 1145 0.0 1144 100 1143 105 1142.4 110 1143 148 | 

BR 1144 170 1144.3 260-1144 300 

Xi 12.0 r 110 128 i900 =: $00 (is«100 a | 

GR 1145 0.0 1144 100 1143.4 {110 1142.8 115 1144 = 128 

GR 1144 400 | 
Xi 13.0 7 290 340 100 = 100-100 

GR 1147 0.0 1146 100 1145 0290s 144 3001245310 

GR 1146 450 1148 400 | | | 

Xi 14.0 i 20 400 200 200 200 

GR 1146 0.0 1146 120 1145.5 200 1146.2 320 1145.8 400 | 

BR1148.5 400 
NC 09) CAL O7S 
Xi 15.0 5 170 320 400 = 400s«400 

12 80 
BR 1150 0.0 41148 170 1147.5 250 1148 320 1148.5 400 | 

— Xt 16.0 5 300 = 440 300300, 300 agg |



die 
~ GR 114 0 i1o2 B00 Lidl. 3700 ALS 440 1152.4 &0G SS 

Xi 17.0 200 200 350 ao0 jot | | : 

GR i158 0.0 i194 200) {103.8 eso 154 30G0 «L157 £00 : , 

C1 
. 

ten id 

ER 

C:\HECEXESLO 

C€¢ MICROLOG SESSIGN STATUS >22 

PE NAME: 20-02 

DIV ID: GB | | 

| Initials: 9 MDL | 

Scope: @9K10 | 

Billing Line: | , 

Comzents: | 

Elapsed tine = 2 hours 9 sinutes. 

Press amy key £O combinmtigia.. 

| A30 | | _



WARNING SECNO= 4.00 FROCILEs 4 GONVEYSNCE CHANGE GUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 7.000 PROFILES { BRIBGE DECK DEFINITION ERROR 

WARNING SECNO= 7.900 PROFILES 1 SONVEYANCE CHANGE GUTSIDE ACCEPTABLE RANGE 

WARNING SECNG= «9.000 PROFILEs { CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANSE | | 

WARNING SECNO= 11.000 PROFILE= { CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 42.000 FROFILE= i CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

WARNING SECNG= 13.000 PROFILE= { CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANSE | . 

WARNING SECNO= 14.000 PROFILE: 1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE 

CAUTIGN SECNC= 45,000 PROFILEs {£ CRITICAL DEPTH ASSUMED | | 7 

CAUTION SECNO= 15.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 15,000 PROFILES { 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 1§,000 FROFILE= 1 SLOPE TGQ STEEP 

WARNING SECNO= 14.000 PROFILES 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | | 

CH\HECEYESTYPE KENZCULY. GUT : | 

COOUOU UOC 
sO PERAANEAREARSOSERENTEEAR EATS ETT ENS 

t WATER SURFACE PROFILES j | | + U.S. ARMY CORPS OF ENGINEERS f 

t VERSION OF SEPTEMBER 1988 { ( $ THE HYDROLOGIC ENGINEERING CENTER 3 

t t . t 609 SECOND STREET, SUITE D ' 

; | i | $ DAVIS, CALIFORNIA 95614 t 

t RUN DATE  12/ 6/89 TIME 23:53:12 i t (916) 756-1104 i 

“UOTE 
7 |  PRREREASASTEARDISRESTER ASSERTS 

| — EXISTING 
LETT TT, 

i Y COYXXY XXX XXXXX | 

YY X x x X x 

X x x x X 

XXXXXXY  XXXY x XXXXX = XXXXX 

| Y x X X — Y 

i x x \ X X | 

x X XXXXXXX — XXXIX XXXXXXY 

END OF BANNER 

| | A31 |



i 
12/ 6/89 23:53:13 PAeE 

| THIS RUN EXECUTED 12/ 6/89 23:53:43 
SESERSOCEEEEEERERCLEEEES EES SEE | oe 

HEC? RELEASE DATED SEPT 88 | ) | 

SEUCERELEDPEDOOEEEEE TEEPE EES Ea Ed | | | 

Tl KENNECOT FLAMBEAU PROJECT DECEMBER, 1989 
12 CULVERT PLACEMENT HYDRAULICS FOTH & VAN DYKESMDL | 
3 SMALL TRIBUTARY 72 FLAMBEAU RIVER FILE: *KENLCULV, DAT® | : 

Ji ICHECK INQ NINV DIR STRT METRIC HVINS @ WGEL Fo 

-19 | 010 169 1133.3 | | 

J2 NPROE  IPLOT  - PREVS «=sYSECY «= s«XSECH ON ALLDC «= SsdTBHS~SOt*«CHININ ITRACE 

| a | _ 

LOCATION OF PROPOSED DOMNSTREAN CULVERT | | 
LOCATION GF PROPOSED RAILROAD CULVERT 

: LOCATION OF EXISTING 34" CULVERT : | | | 

A32



i | | 

12/ $/89 23:53:13 : PAGE 2 

CECNO DEPTH CWSEL CRIWS WSELK £6 HY HL gLosS BANK ELEY 

fF oLO8 GCH ORGS ALOB ACH AROE VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB (NL XNCH XNR WIN ELMIN sstA | 

SLOPE  XLOBL XLCH XLOBR  ITRIAL IDC ‘ICONT  CORAR TOPWID  ENDST — oe 

HPROF { | | | | | 

conve 100 CEHV= «300 | | a 

tSECNO 1.000 | | 

1.00 3.07 1133.27 “OG £133.30 1133.37 wit £00 00 1132.00 : | 

169, 5, a8, 75, 5, o7, AB, 0, O, . 1131.70 | 

00 1.09 3.30 1.45 10 ,075 100 000 4430.20 © 192.09 

10010 0, 0. Q, f 0 5 00 63.48 7285.57 , 

0 | 

$SECNO 2.000 | | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE = | | 

2.00 3.02 1134.82 £90 00 1134.88 06 1.54 00 1132.50 

169. 20, 99, 56, 19, 40, 4g, i. 0. 1132.50 

64 1.05 7.46 1.02 . 100 075. 100 000 1131.80 93.41 

004172 250. 260, 220, 3 9 Qo | 00 94.79 188.20 . | 

0 
$SECNO 3.000 | | Sc | | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | | 

3,00 3.05 1435.55 ag 00) 1135.69 14 78 02 1435.00 

162. a. 137. 19, 7, 4?, 16. i, 1, 1134.40 

05 686 3,28 1.18 085 ,070 090 6000 £132.50 159.3! 

012350 150, 120. 100. 2 0 9 00.0 99.59 248.89 

0 . | 

tSECNO 4.000 | | 

4.00 2.90 1136.40 .00 00 1136.60 20 £90 02 1136.00 

162, 3. 144, 14, fh, 39. il. 1. i. 1135.40 

£05 £82 3.78 1.3! 085 ,070 090 000 1133.50 144.78 

018455 60, 60. 40, ? G 0 00. 76.53 «244.31 
5 

| | 

$SECNO 5.000 
- | | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE , | 

5.00 2.61 1138.5! 00 00 1138.71 20022 AS 00 1138.00 

142, 12. 147, 3, 12. 39. 3, 1. 1, 1138.00 

,07 1.02 3.77 1.02 050 £045 .050 000 1135.90 213.06 

007368 200. 190. 185. 5 0 , 00. 83.36 296.42 
Q 

| A383 |



I 
a 

12/ 6/89 23553213 | | PASE 3 

SECNO DEPTH ~««EWSEL «CCRIWG»=WSELK ES HY HL -s«OLOSS=sBANK ELEV 

a QLOB 4«=COGCH:—«<i‘<‘éiROROO#OCOALOS)«©«OACH © ORGS ©6«VOL)©OTWACLEFT/RIGHT 

TINE VLOB VCH  VROB NL INCH XNR WIN —ELMIN, = SSTA | 

SLOPE YLOBL  XLCH © XLOBR «=sSITRIAL «IDC ICONT © CORAR © TOPNID © ENDST 

SSECNO 4.000 | | | a 

3207 WARNING: CONVEYANCE CHANSE GUTSIDE OF ACCEPTABLE RANGE 

6.00 2.09 1139.49 00 100 1139.58 08 B30 «OL 1138.00 | 

158, 0. 68, 3h. 4b, 27, 25, , 2, 1138.00 

§490—~C««a4S SLO O4825 0504S 080) G00 1137.40 135.03 ) 

002607 «170.210. 200, ; 9 ( 00 $10.31 243,34 | , 
0 

tSECNO 7.000 a | 

3685 20 TRIALS ATTEMPTED WSELCNSEL : } 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUNED | | 

7.00 1.48 1139.88 1139.88 00 1140.19 34 34 08 1139.00 

158, 40. 7, 21, 1b, 10 ts 2 «1439.00 

40 2.485037 2e4B:«iw Si iti OD 00 1138.40 158.82 | 

020865 0. 60, 60. 20 19 0 0079.95 229.57 | 

0 | | 

ISECNO 8.000 | | | 

3302 WARNING: CONVEYANCE CHANGE GUTSIDE GF ACCEPTABLE RANGE | 7 

9.00 2.57 1140.57 00 00 1140.62 05 At 03 1139.00 

158. 60. 53, 45, 43, 21, 34, 2, 2, 1139.00 

| if 4039o2k58LSLw SOAS O50. 000 1138.00 © -20.05 | 

002336 0. 70. 120. 4 0 0 00) 115.78 95.75 

0 | | 

COHV= 300 CEHV= 500 | | 

ISECND 9.000 | | 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL | 

3493 PROBABLE MININUN SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUNED . 

9.00 2.07 1141.07 1141.07 00 1141.30 A 390009 1140.50 

122, 79, 2b. 18. 26. 4, 2, 2, 2, 1140.50 

12 3.02 ADi20HSs«iw SiH = 50.000 1137.00 145.88 

025711 70. a5. 100. 0 813 6 00 86.21 © 231.89 | | 

og | 

A34
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10/ B/B9 23853823 | | PAGE 

SECNG «DEPTH 4«=OCHSEL ««CCRINS «=OSELK OES HY “eo SGLOSS)~—BANK ELEY 

Q cop 4=(«gCH«=«“‘<«éiRO!:«*«CLGC;C*<“i«é‘iMH:*CO;*#*CRD«SCVOL=SsSTWACLEFT/RIGHT 

TINE VLOB.««WCH:=Ss«YROBSXNL SNH RR TN ELKIN, © SETA 

sore = YLGBL ©«XLEH«=Ss«NLOBR ~«=OITRIAL «BC «=| «CONT. »««CORAR. «© TOPWID =—ENDST | 

SPECIAL BRIDGE , - 

ch YK KOR «OCE«=Stsié«é@RDLEN' «SORE BHP BAREA 85 ELEM «= ELCHD 

100 «1502500100 007d «L000 1139.70 1139.00 

$SECNO £0,000 | | 

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE | | 

PRESSURE AND WEIR FLOW | a 

FGPRS 4s«EBLNC HS QWEIR «GPR BAREA TRAPEZOID © ELLE. «Cfs=«*dLT).«=WETRN 
BREA | 

1147.94 1142.00 00 34, a9. 1. A, 418200 145.100, 

10.00 §.00 1184.70 00,00 -1144.70 0033900 114.20 

122, 57, 5 d,s 0. ANMLO 

2 er 37 iB 950:s«wSES*:«W GSD H17L7O | 118.53 

ooee18 «=a. go. ad. 0 0 7 00. -270.49 «389.2! | 

0 
conve «100 CEHV= «300 | | : 

ISECNO 11.000 
3980 CROSS SECTION 11.00 EXTENDED 10 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE a 

11.00 2630 1144.70 00,00 1:444,71 OL OL OO 1143.00 7 

122, 10. 7 0COC<CS, i (tit 3, 3. 1143.00 

‘OC«3Dsti«dL;GDTs=“‘<«é‘ «dK :SO*«WOTB:*««WOSO 080-000 «1182.40 29.90 | 

000729 «= «100.=S'st(=«‘a0,t«8 00, 2 0 0 «00. 270.41 300.00 
0 : 

{SECNO 12.000 
| 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | 

12.00 2.01 1144.8! 00600 AN44.85 0h SOL N84 

122, Bie 7. 33. 4. Otis CB Th AMMH00 

| OTLStCO2AZSt(“‘ SCOT «050080 000«1142.80 19.03 

003042 «100. = s«s00,Ss«i100, 2 0 6 -.00-««289.09 238.12 
0 

‘ 
. 

| | : A35 |



| 

12/6/89 23:53:13 | PAGE 5 

CCCNG DEPTH «=CCWSEL «© sCRIHS «© ONSELK «OES Hy HL OL055 BANK ELEY | 

) 9 QL0k ©» GLH SROS ALOS ACH aRoe = VOL THO LEFT/RISHT 

TIME —- VLOB VCH VROS XNL XNCH XNR WTN ELMIN SST 

SLOPE XLOBL = XLCH {LOHR  ITRIAL IDC [CONT  CORGR  TOPHID © ENDST 

tSECNO 13.000 
. 

7185 MINIMUM SPECIFIC ENERGY | | | | 

2720 CRITICAL DEPTH ASSUMED 
13.00 4.48 4945.49 1145.49 99 1145.65 i? 62 Od) £145.00 | 

122, 23, 79, 31, 2, 2, 1b, 4, 4, {145,00 

28 1.04 4,02 1,32 O78 5G 060 000 4144.00 198.92 : 

018944 100, i600, 196, 9 3 0COCOtO 0000 178.19. 377.42 0 
| 

tSECNG 14,000 | | 

3280 CROSS SECTION 14,00 EXTENDED — v3) FEET 

3302 WARNING: CONVEYANCE CHANGE GUTSIDE OF ACCEPTABLE RANSE 7 ) | | 

14.00 90) 1146.40 00000 1146.44 Oo 74 02 1145.50 | 

«£22, a7, b9, b. 99, 7 «41 4 5, 1145.80 

3aCtC«C AB 7 AB .078 050 060 000 1145.50 00 

001524 200, 200, 200, é Q 0 00 443.95 443,95 

0 : , 

$SECNG 15,000 | | a 

3235 SLOPE TOO STEEP, EXCEEDS 10 | | ; 

3485 20 TRIALS ATTEMPTED WSEL,CWSEL | | | 

3493 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED | 

15.00 44 1147.94 1147.94 60 1148.06 © 12 i.46 03 1148.00 

80. 0. a0. 0. 0. 29, 0. 5 8, 1148.00 

£42 £00 2,72 .00 .000 ,075 000 000 £147.50 179.20 

141224 = 400, 400, 460, 20 g 0 00 132,75 341.95 | 

0 
$SECNO 16.000 | , , 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | 

| 14.00 94 1152.14 .00 400 1152.15 OL 4.09 OL 1152.00 

80. 0, 79, 1. 2, a7, 4, b. 9, 1152.00 | 

5t 20 7 16 090 £075 110 000 1151.20 278,58 | 

004775300. 300, 300. 10 0 " 00 234.41 509,98 

0 | | | 

| A36



| . 

12/ 6/89 23:53:13 | PAGE 6 

SECNO DEPTH  CNSEL CRIBS WSELK £6 HY HL =Sté«<iLSS)=S BANK ELEY 
9 Log GCH ROR ALDB ACH AROS VOL Tha  LEFT/RIGHT | 
TIME VLOB VCH VROB XNL NCH XNR —sWTN ELMIN SSTA 

| SLOPE  XLOBL YLCH KLOBR «=ITRIAL «1DD = sICONT = CORAR «= TPHED ENDST 

$SECNG 17.000 | 
17.090 262 1154.42 00 00) 1154.44 02 2,29 00) 1154.00 

at, 1d, &é, 4, 12, , gee 5, q. td, 1154.00 

66 a7 1.25 647 098 O75 110 6000 1153.80 115.31 Oo 
009477 350, 50, 350, 9 0 Q 00 227,04 «342.35 

0 | | 

| : A37 |



| 

| 12/ 6/89 foragils oe PAGE = 7 

THIS RUN EXECUTED 12/6/89 2g abl9 

CUSTER . 

HEEZ RELEASE DATED SEPT ce | | 

SOUS and | | | | 

NOTE- ASTERISK (#} AT LEFT OF CROSS-SECTION NUMBER INDICATES MESS&&be IN SUMMARY OF ESkORS LIST | 7 

SMALL TRIBUTARY TO FLAN | | - 

SUMMARY FRINTOUT TABLE 130 | | | | 

_  SECND XLCH ELTRD clic ELMIN Q CHSEL CRIWS £6 108KS VCH AREA OLK 

| 1,000 00 G0 600 © 1130.20 | 169.00 1133.27 00 1133.37 100.19 3.30 77.33 16.89 

; 2.000 260.00 0000000 “1231.80 © 169.00 1134.82 00 0 1134.88 44.72 | 2.46 168.60 26.17 

i 3.900 120,00 0G 00 1132.50 162.00 130.55 G0 © 1135.89 123,59 3.28 64.99 14.58 

4,000 60.00 00 00 1133.50 162,00 1136.40 0000 1136,80 184.55 — 3.78 = 55,25 14.92 

i 3,000 150.00 00 200 = 1135.99 $62.00 1138.41 00 0 1138.71 73,68 3.7] 09474 13.87 

i 6.000 210.00 00 | 600 3137.40 0 18d.00 | 1139.49 | 206 © 1139.55 26.07 2.01 998.81 30.99 

i 7,000 66.00 00 .0O 06 1138.40 © «158.00 «1139.88 9 1429.88 9 1140.19 = 208.80 | 5.37 42.65 10.94 

i 8.000 - 70.00 | O00 OO (138.00 158.990 1140.37 (40000: 1140,62 23.34 2.06 98.16 32.69 

; 9.000 49.09 00 00 £39.00 © «£22.00 1441.07 1142.07 1191.30 9 257.41 6.49 38.62 7,61 

3 10.000 BO.00 1145.10 1142.00 1139.70 9 122.00 1144.70 200 ©=1144.70 1B (O37 961.90 289.00 

i 11.000 100.00 00 OO 1142.40 122,00 1144.79 00 1144.71 7.29 1.27 190.68 45.20 

: 12.000 100.00 09 600 1142.80 122.00 1144.81 00 1144.85 30.42 2.13 115.33 22.12 

: 13.000 100.00 09 00 =61444.00 = 122.00 = 1145.48 1145.48 1145.65 189.44 4,02 37.00 8.86 

: 14.000 200.00 ,00 00 «1145.50 122.00 1146.40 00 1146.41 15.24 | TL 208.36 31.25 

; 15.000 400.00 00 200 1147.50 BO.00 1147.94 1147.94 1148.06 1412.24 . 2.72 29.3) 2.13 

t 16.000 300.00 =. 00 00 1151.20 80.00 1152.14 = 00 1152.16 47,75 91.95 11.58 

17.000 $90.00 00 09 1153.80 80.00 1154.42 90 1154.44 94.77 1.29 79.24 8.22 

| | A388 ee



, 127 6/89 23253313 : |  PRBE 

«SMALL TRIBUTARY TO FLAME | 

SUMMARY PRINTOUT TABLE 150 | 

SECNO a CWSEL © DIFWSP = DIFWSX DIFKWS  TOPWID  XLCH | 

1.000 169.00 1133.27 00 0-03-6348 00 | - 

i 2.000 169.00 4434.82 0 1.56 00 9479 2B | | 

4 3.006 162.00 1135.55 ag 72 60.89.59 128,00 

4.000 £82.00 1136.48 00 Bb 00 TheS3 60400 | 

i 5.000 142,00 1138.51 00 210 00 83.26 190,00 

' 6.000 £58,00 1139.49 00 99 100 -140.31 240.00 

' 7.000 158.00 1139.88 00 3 60 70.95 40.00 

t 8.000 158.00 1140.57 00 49 600 115.78 70.00 | 

i 9.000 122.00 1141.07 00 50 (00 -Bb.21 = 85.00 | 

$ 10.000 122.00 1144.70 00 3.83 00 270.69 80.00 | | | 

t $1,000 122,00 1144.70 00 -. 00 00 270.12 100,00 | , 

t 12.000 122,00 1144.81 0 il 00 219.09 £00.90 

t 13,000 £22.00 1145.48 00 7 00 £78.19 100.00 | 

t 14.000 122,00 1146.40 0 92 00 443,95 200.00 a 

t 15,000 80.00 1147.94 00 1.54 00 © 132.75 400.00 

t 16.000 80.00 1152.14 00 4.20 00 231.41 300,00» 

17,000 80.00 1154.42 00 2.28 00 227.04 350.00 

| A39 | |



i 

{2/6/89 23253283 | CS PAGE 9 

SUMMARY OF ERRORS AND SPECIAL NOTES a 

WARNING SECNO= «24000 -PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTASLE RANGE | 

——usewtyg SECNO= «3-000 PROFILES 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE = | | 

-—yppNTNG SECHO= «45.000 PROFILE= 1 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE - 

WARNING SECNO= 6.000 PROFILE> { CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

CAUTION SECNO= «7.000 PROFILE= 1 CRITICAL DEPTH ASSUMED | | 

CAUTION SECNO= «7.000 ~PROFILE= 1 PROBABLE MININUM SPECIFIC ENERGY 

nAUTION SECNO= «7.000 ~PROFILE= 1 20 TRIALS ATTENPTED TO BALANCE NOEL Oo - 

WARNING SECNO= «8.000 PROFILE= { CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE | 

CAUTION SECNO= «9.000 -PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= «9.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY | 

CAUTION SECNO= «9.000 «~PROFILE= £20 TRIALS ATTEMPTED TO BALANCE WSEL | a 

WARNING SECNO= 10.000 PROFILE= 1 CONVEYANCE CHANGE GUTSIDE ACCEPTABLE RANGE : 

WARNING SECHO= 11.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANSE an 

WARNING SECNO= 12.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

CAUTION SECNO= «13.000 PROFILES 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= «13.000 PROFILE 1 MINIMUM SPECIFIC ENERGY | | : - 

WORNING SECNO= 14.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANE 

CAUTION SECNO= 15.000 PROFILE= 1 CRITICAL DEPTH ASSUNED 
CAUTION SECNO= 15.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 15.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL | 

CAUTION SECNO= 15.000 PROFILE= 1 SLOPE 100 STEEP 

WARNING SECNO= 14.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

Cs \HECEXE> 
| a | 

A40



CEO Ee 
CURETEDEEEU ESSE AEDS EE TEN 

$ WATER SURFACE PROFILES | i + H.5, GRMY CORPS OF ENGINEERS i 

¢ VERSION OF SEPTEMBER 1982 i | t THE HYDROLOGIC ENGINEERING CENTER 1 

t | | t { 407 SECOND STREET. SUITE 9 i 

i | i gO RAVES, CALIFORNIA 75416 i 

+ RUN BGTE  12/ @/89 TIME 17237255 i i (#14) 756-1104 i 

SEERCEEEEUUETEPEEDER OEE —— PSETETEDEEEDRSSER EEE 

| — EXLSTIVE 

| : (ALTER NATIVE 

| ¢ XY OAXYRMER | REEHY mun AYDAAULICS ~ W177 

yy Y ik YY , | pS Lv ctostHALH7s) 
: | Cateye Kk ayy | 000u | 

Xi 4 i { 
yf YY iY 

| ( KOXYRRMNX | XK WYXXEXY 

END OF BANNER | | 
, 

| 

12/ b/89 17237255 | | | PAGE 

| | —THIG RUN EXECUTED 12/6/89 17337355 | 

SEEREEEEUEEEED ELSES TCC 
| 

HEC? RELEASE DATED SEPT 98 ne | 

CEEHEEERRASESSANEOSSUAOEEEETE EES 

1! KENNECOT FLAMBEAU PROJECT DECEMBER, 1989 

12 CULVERT PLACEMENT HYDRAULICS FOTH & VAN DYKESMDL 

13 SMALL TRIBUTARY TO FLAMBEAU RIVER FILE: *KENECULV. DAT" | 

Ji ICHECK ING NINV IDIR STRT METRIC «© HVINS «6G WSEL FQ | | 

~19 O10 169 1133.3 

12 NPROF -IPLOT = PRFVS«=s«XSECY «= XSECH)~—sOFN ALEDC «OTE CHNIN ITRACE 

-{ 

LOCATION GF PROPOSED DOWNSTREAM CULVERT oo Oo 

| LOCATION OF PROPOSED RAILROAD CULVERT 
LOCATION OF EXISTING 36" CULVERT | 

| | A41 ; | | |



{ 

. 

t2/ 4/95 17237255 | PASE 2 

CECN) ©=soQEPTH «© CHSEL «©CREES «© OWSELE OES Wy HE GLOSS BANK ELEY 

q ai as gc4 RGB ALOE ath BREE uOL TH  LEFT/RIGHT 

TIME. VLOB.sSCH VROG YL NCH NR Th ELMIN cota 

ciOfe = ¥LOBL) = XLCH YLOBR  oITRIAL «=OIBE reonT «ss ggeaR 6 TORRID ENDST | 

iPROF 1 | | | 

CCRY= 100 CEMY= 708 | | 

#SECNO 1.000 | 

i. 60 3,87 1133.27 Un (£25,306 1133.37 vit 00) | G0) «£132.90 : 

147, 5 a3, 75, 5, 27, 44, b, 6. 4221.79 

08 1.09 3,26 1.85 ii O75 106 ‘age 130,20 192.09 

SOLGdiG ‘, f O.. a 5 5 00 87,48 255,57 

‘ 
| 

aSECNO 2.000 | a 

2302 WARNING: CONVEVANCE CHANSE QUTSIBE OF ADCEPTABLE RANGE 

2.00 3.02 1134.82 60 00 4134.88 6 L.5f 400 1132.50 | 

149. 0, 99, BO, id. 40, 49, {, d. 1432.50 

04 1.05 2,46 1.02 0G 875 100 000 $171.90 93,41 

004172 250, 260, 200, 5 6 D 0094.79 (188.20 
f 

. . ‘ 
. 

tSEONG 3.000 | | | — 

2367 WARNING: CONVEVGNCE CHANGE OUTSIDE OF ACCEPTABLE RANGE 

3.00 3.05 1135.55 £06 000 1135.89 i4 73 62 1135.00 

142, 4, (37, 13, 7, 83, tb, t, i, £134.49 

5 84 3,28 1.23 G85 O78 096 O00 1432.50 159.31 

012350 150. 120, i00, z 4 0 60.0 «99.59 «248.89 

6 
HSECNO 4.000 

4.00 7.90 1136.40 00 00 £434.40 20 £90 02 1135.00 | 

142, 3, {44, 14, 4, 34, ti, i. 1. 1135.40 

05 ay, 3.78 L34 085 078 070 000 £133.50 164.78 | 

018455 ‘0, 40, 60, ? Qj 0 OG) 74.53 241,31 

0 
| 

$SECND 5.000 
| 

3302 WARNING: CONVEYANCE CHANGE DUTSIDE OF ACCEPTABLE RANGE 

| 5.00 2.61 1138.5! 00 660 1438.71 £20 a {i 00 1138.00 

162, 12, 147, 3, {2, 39, 3% 0hUCO MG {, 1138.00 

.07 1.02 3.77 1.02 050 045 050 000 1135.90 213.04 

007368 200. 190, 85. 5 0 0 00 83.28 296.42 

0 

A42 | |



i2/ §/89 17337255 PASE 3 

| SECNG «=0so@BEPTH 0 CCNSEL «6s CRIWS «© WSELK OES HY He OLOSS «=O BANK ELEY 

9 GLOZ QCH ROR ALDH ACH AROS vol -oTHA sO LEFT/RIGHT | 

TIME VOB VCH UROR XNL XNCH {NR TN ELMIN Sota | 

SLOPE  XLOBL  XLEH YLOBR oo TTRIAL «= oEDC iCONT CORR «= TOPWID ©) ENDST 

{SECNO 4,000 | - 

3702 WARNING: CONVEYANDE CHANSE QUTSIBE OF ACCEPTABLE RANGE | 

6.00 7.09 1139.49 9.08 00 145955 608 a3 St ii79.00 

i5a, 5a, ig. 3. 4a, 27, 25, t, 2, d238,00 

10 1.25 2.54 1.25 050 045 350 6060 L137.40 L22.03 | 

002607 170, 210, 200, 4 Q Q O00 ffG,0f 0 343.54 
( 

$SECNG 7.000 
oe 

3685 26 TRIALS ATTEMPTED WSEL.CWSEL | | 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED | 

7.90 1.43 1139.98 1139.28 600) 4140.19 ms 34 608 1137.00 | 

15, 40, 97, 2h, 16. ig, iY, i, 2, 439.00 

10 2,48 5.37 7.49 058 604500850) 000 1139.40 158.42 

020865 b0, bo, 60, 20 19 9 60000-70095 (229,57 

{} 

TSECNO 8.000 | 7 | 

3302 WARNING: CONVEYANCE CHANGE DUTSIDE GF ACCEPTABLE ZANGE | 

«B00 2.57 1140.57 0 G0 1140.62 05 At 603) 1139.99 | 

159, 60, 52, as, a5, TM, 34, 2 7, £29.00 : 

lt 1.39 2,54 1.3! O50 045 050 £600 1138.00 -20.03 

. 002334 b0, 70, 129, 4 4 0 600) «£15.78. 95.75 

4 
COHV= 300 CEHV= 500 
——«-$SECNO 9.000 | 

3301 HV CHANGED MORE THAN HVINS | | | 

3485 20 TRIALS ATTEMPTED WSEL,CWSEL 
7493 PROBABLE MINIMUM SPECIFIC ENERGY | 

3720 CRITICAL DEPTH ASSUMED | 

3470 ENCROACHNENT STATIONS= 198.5 201.5 TYPE= { TARGET= 3,000 

ELENCL= 1145.10 ELENCR= 1145.10 | | 

9.00 4.45 1143.46 1143.46 600 1145.33 1.87 .2B)0Ct*é‘i‘;*“C«z SO | 

122, 0, 122, 0. 0, il. 0, 2, 2, 1140.50 | 

12 0002 «10.97 .00 000 035 000 «=, 000 1139.00 © 198.50 | | 

018460 70, 85, 100. 20 ‘4 ‘ .00 3.00 201.50 

0 | | 
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{ | | a 

127 6/89 47537355 PAGE 

ScCND DEPTH «©COCHSEL «=CCRIWS «=CWSELK OES Ry HL OLG33 BANK ELEY : 

0 nLon 6 «@CH noe = ALOB.Sst*«C AROR VOL Ta LEFT/RIGHT 
TIME  VLOB VCE yROR XML KNCH oXNR WIN ELHIN SSTA 
SiGPE  YLOBL XLCH © XLOBR «©=sOITREAL © IBC CONT CORR TORWID  ENDST 

SPECIAL BRIDGE | 

Sh XK XKOR COFg RDLEN BNE BYP HAREA 38 ELCHU «© ELCHD 

1.00 ° 1.50 2,50 0 1.00 60 7.10 1.00 4139.70 £139.00 

ISECNO 10.000 | | | | 
4870 0.§. ENERSY GF 1145.23 1S HIGHER THAN COMPUTED ENERGY OF 1144.96 
PRESSURE AND WEIR FLOW 

EGPRS FBLWC H QHEIR GPR HOREA TRAPEZOID FLLC «=—SsELTRD.«=sWEIRLN 
AREA | 

1150.34 1146.03 00 68, 55, 7, a. {£42.00 1145. £0 145. | 

3685 20 TRIALS ATTEMPTED NSEL.CWSEL | : | | 

3710 WSEL ASSUMED BASED ON MIN DIFF OS 

3470 ENCROACHMENT STATIONS= 199.5 261.5 TYPE= { TARBET= 3.000 | | 

FLENCL= 1145.10 ELENCR= 1145.10 : Oo 

10.00 4.66 1144.36 00 00 1146.04 4,88 00 00 1141.20 | , 

122, 0. 122. 0, 0, 12, 0, 2, 2, 1141.20 | 

12 O0 © 10.41 00 .000« 03H 00 000 «1139.70 198,50 

032578 80, a0, a0, 20 ( ] 003.00 201.50 : 

COHV= «100 CEHV= = 300 
$SECNO 11.000 | 
3980 CROSS SECTION 11.00 EXTENDED 2.25 FEET a 

3301 HV CHANGED MORE THAN HVINS | | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | : 

3470 ENCROACHMENT STATIONS= 70.0 150.0 TYPE= { TARGET= a0.000 | 

11.00 3.85 1146.25 00 00 1146.26 01 05 17 1143.00 | 

122, 29, 38. 55, 77, 46. 94, 2, 2. 1443.00 
16 38 83 59 078 .050 060  .000 1142.40 70.00 

000145 100. 100, -100, 3 0 0 00 80,00 150.00 
0 | 

Aba oO



i | | | 
12/ 6/89 17227355 | PAGE 5 

SECNG «© DEPTH «= CWSEL.«sCRIWS «=WSELK EG Hy HL OL08$ BANK ELEY | 
Q Ql0B BCH ORCR «48 ALE =O ARB VOL Tia © LEFT/RIGHT | 
TIME  VLCR = -¥CH VROB NL KNCH OO OXNR OWT ELMIN SSTA 
SLOPE XLOBL  XLCH © XLOBR ©s«ETRIAL «sO ICONT  CORAR  TOPMID © ENDST 

{SECNO 12.000 : 
3240 CROSS SECTION 12.00 EXTENDED 26 FEET | , : 

3302 KARNING: CONVEYANCE CHANGE GUTSIDE GF ACCEPTABLE RANGE a | 

3479 ENCROACHMENT STATIONS= 0390.0 TYFE= t TARGET= 329,999 | | 
12.00 3.47 £14.27 06 80 4146.97 00 0 0 1143.40 , 
122, 39, 7, 7, 202, 16. 348, 3, 3. £142.90 
28 13 AS 14 «78500601142. 80 00 

000085 = ss 100.,——s«sa10,—s«LO, 2 ) 0 00 300.00 300.00 | | 
0 | 
HSECNO 13.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | - 

3470 ENCROACHMENT STATIONS= 0 500.0 TYPE= { TARGET= 499,999 : | 
13.00 2.27 £146.27 00 00 1446.28 00 OL 00 1145,00. | 
122, 47, 20, 45, 15h, 3, iit 4 1245.00 : ) | 
34 3! 35 40.078 «= 050s“ Ss«w OED = «72050 —_ : 

000385 100. 100. 100, 4g 0 " 00) 398.13 470.63 
j | — 
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{2/ 4/89 {7:37:58 
cAGE og 

| | THIS RUN EXECUTED 12/ 6/89 «17:38: ¢ 

CU 
| | | 

EC? RELEASE DATED SEFT 38 - 
| | 

SEESSSSSEAEEEEEOEEEES SSIES TREE ERNST ST | | | | 

NOTE- ASTERISK (4) AT LEFT OF CROSS-SECTION NUNBER INDICATES MESSAGE IN cumMany GF ERRORS LIST | 

SMALL TRIBUTARY TQ FLAME | | 

SUMMARY PRINTOUT TABLE 150 | | } 

SEONG YLCH ELTRS FLLE ELMIN CHSEL CRINS ES LO8KS VCH AREA OLK 

| 1.600 09 oo. GO 1130.20 © 189.00 © 1133.27 00. 1133.37 100.10 3.30 77.33 16.89 

i 7.000 240.00 £00 oO | 61134.80 169.00 1134.82 06 © 1434.98 43.72 7.46 108.60 26.17 

i 3.000 120.00 00 oO £132.50 162,00 1135.95  —-.00 1138.69 123,50 3.28 64.99 14.58 

4.000 60,60 00 O00 1133.50 162.06 1136.40 00 1136.50 184.55 378 53.15 11.92 

t 5.000 190.00 00 OO «£125.90 «142.00 «138.52 0 = 0 LABEL 73.88 3.77 53.74 18.87 

i 6.000 210.00 00 oO 4227.40 «158.00 1139.49 06 1139.55 26.07 2.51 98.81 30.95 

{ 7.000 40.06 00 OO. «1138.40 «158.00 1139.88 1139.88 1140.19 208.69 5.37 47.65 10.94 

{ 8.000 70.00 400 000 1238.00 188.00 1140.57 00 | 1440.62 23.36 2.56 98.16 32.69 

i 7,000 85.00 ,00 OO £139.00 122,00 1143.46 1143.46 1145.33 184.60 10.97 11.12 2,98 

i 10.000 80.00 1145.10 1142.00 1139.70 122.00 1144.56 00 1146.04 325.78 10.41 11.72 6.74 

$ 11.000 100.00 ,00 OO £142.40 122.00 1146.25 00) £146.26 1.45 B30 247.25 101.33 

' 12.000 100.00 .00 OO. 4142.80 122.00 1146.27 600 1146.27 AS 4300 535.49 «= 182.25 

t 13.000 100.00 .00 00 1144.00 122.00 1146.27 00 1146.28 3.85 85 297.88 62.14 

| A46 |



, 12/ 5/89 17:37:55 | PASE 7 

SMALL TRIBUTARY TO FLAME | | : 

SUMMARY PRINTOUT TABLE 150 , | | 

SECNO G CWSEL  DIFNSP DIFWSX ©DIFKWS © TOPWID = XLCH 

1.000 169.08 1133.27 00 60 -.03 63.48 OO | . 

; 2.000 169.00 1154.82 9 1,56 00 94,79 280.00 . 

' 3.000 162.60 1135.85 00 72 0089.59 120.00 | 

4.000 162,00 1136.40 00 85 06 -76,53 80.00 

4 5.000 162.00 1138.51 0 2.10 400 83.38 190.00 

' 6.000 158,00 1139.49 00 49 OO) 11031 200 , 

' 7.000 158.00 1139.99 00 39 00) 76.95 0,00 | 

' 8.000 158,00 1140.57 00 9 (00 115,78 70,00 | | a 

4 9.000 122.00 1143.44 00 2.89 .00 3.00 © 85.00 | 

10.000 122,00 1144.36 00 90 00 3.00 © 80.00 oe 

t 41.000 122.00 1146.25 00 1.99 00 90.00 100.00 | | . 

$ 12.000 = 122.00 1146.27 00 00 300.00 100.00 

$ = 13.000 122,00 1148.27 09 Of 00 © 398.13 £60.00 | 
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i | | 

12/ 6/39 17:37:58 
PAGE =o 

SUMMARY OF ERRORS AND SPECIAL NOTES | | | | 

WARNING SECNO= 7.f0) PROFILE= { CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE : 

WARNING SECNO= 3,000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE .. 

WARNING SECNO= 5.000 PROFILE= 3 CONVEYANCE CHANGE GUTSIDE ACCEPTABLE RANGE | | 

WARNING SECNO= 6.000 PROFILES 1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE | | | 

CAUTION SECNO= 7,000 PROFILE= 1 CRITICAL DEPTH ASSUMED | | 

CAUTION ScCNQ= 7,000 PROFILES 1 PROBABLE MINIMUM SPECIFIC ENERGY — | | 

CAUTION SEENG= 7,000 FROFILES { 20 TRIALS ATTEMPTED TO BALANCE NOEL : 

WARNING ScCNO= 8.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | | 

CAUTION SECNO= 9.000 PROFILE= 1 CRITICAL DEPTH ASSUMED a 

CAUTION SECNO= 9,000 PROFILES {1 PROBABLE MINIMUM SPECIFIC ENERGY | : 

CAUTION SECNO= 9,000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WOEL : a 

CAUTION SECNO= {0.000 PROFILES 1 WSEL ASSUMED BASED ON NIN DIFF | OO 

CAUTION SECNO= 10,000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL | | : 

WARNING SECNO= 11.000 PROFILE 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE _ | 

WARNING SECNO= 12.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | | a 

WARNING SECHO= 13.000 PROFILES { CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

C:\HECEXE>MENU2 
a 

C:\HECEXE>hec2menu.exe 

Stop - Program tersinated. 
| 

Ci\HECEXEYecho off OO 

| sts COED 38% 

November 1987 | | a | 

Line length set to 80 characters | | 

65 Lines read 

Help cards loaded | | 7 

Data Justification turned ONPress <ENTER> to quit, or R to resume edit: | 

OK 
| 

Stop - Prograa terminated. 
| 

C:\HECEXEDCOPY KENECULV. DAR KENICULV.DAT | | , / 

{ File(s) copied | 

C: \HECEXE>MENU2 | | | 

C:\HECEXE>hec2aenu.exe | | 
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TYPE KENBCULV. GUT | 
LOPES aa SESSURAASSSUN ESE EEDS ESNet 

4 WATER SURFACE PROFILES ' { U.S, ARMY CORPS OF ENGINEERS i 
{ VERSION OF SEPTEMBER 1988 t | 1 THE HYDROLOGIC ENGINEERING CENTER 
‘ i 1 609 SECOND STREET, SUITE D ' 
t ' t DAVIS, CALIFORNIA 95616 

RUN DATE © £2/ 7/89 TIME «= 9244322 ' | 4 (916) 756-1104 
SRCRAUSES TOE ee | ESSAUGSSSSEREAREAAASEASN ASSN ES SAN EES 

| 4X KKKKNE UKKNY KXYNY | 
yoo YX x YX 
1 Xk | x 
KHKXNKX KKK KY 
tox X x eo 
tox X rx t 
YX XRKXXNK  XUKKX XXXKHNY | 

END OF BANNER | | | 
{ 

12/7/89 9344322 | PAGE! 

) THIS RUN EXECUTED 12/ 7/89 9341322 
PO a 

HEC? RELEASE DATED SEPT 88 | | 

STU . 

Ti -KENNECOT FLAMBEAU PROJECT = | DECEMBER, 1989 
T2 CULVERT PLACEMENT HYDRAULICS - 25 YEAR > © FOTH & VAN DYKE:MDL | 
TS. SMALL TRIBUTARY TO FLANBEAU RIVER -EXES772VG-FILE: *KENECULV. DAT" oo 

J1 ICHECK ING NINV «=-s«dIDIR. «ss STRT-=s«WETRIC «OVINS «=o ss WSL FO 

-10 010 112 1133.3 — 

J2 NPROF  IPLOT = PRFVS «= sXSECY «= XSECH FN ALLDC «= s«sTBW) = CHNIM«sTTRACE 

-{ — 

LOCATION OF PROPOSED DOWNSTREAM CULVERT : 
LOCATION OF PROPOSED RAILROAD CULVERT | | 
LOCATION OF EXISTING 36° CULVERT 

| | AA9



12/ 7/89 9144322 | PAGE 2 

SECNO «DEPTH «=«COCWSEL «=CCRIWS «=OWSELK OES ay HL oLos$ BANK ELEY 
;)~*«LOR*S*«é‘iCH:*O*#*«dROB «=SCOALOBs«SSCACH:S«=“‘<‘é«éa ROB: CVOL«©STWACLEFT/RIGHT 
TIME VOR. «=O*«SCH:=«<“«‘éaRO#O#OCXNLS#|OKNCH © OKNR©OWTNOELNIN © STA 
SLOPE YLOBL «©«OXLCH:«~=S«XLOBR)~«=C*dT'TRIAL «=TDC.«=S«&TCONT »«©sCORAR = TOPWID © sENDST 

PROF 4 | | Fe 

CoW= 100 CEHV= = 300 | 
$SECND 1.000 | | 

1.00 2.7L 4432.91 0G 43330 1133.00.08 D132. 00 | | 
112, bb 30UCOCO LG 0, 0. £134.70 
oO0OCRTti‘2tiaS*«CDSSC«wS 000 1830,20 194,30 

009992 0, 0. ¢, 6 9 7 00 «55,54 249,88 
0 . 

SSECND 2.000 = 

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANSE —— | 

2.00 2,43 1436.43 —iws:*«<C«~*C BSA OO 1132.50 - 
42, 42. 7h 2b we 3h 28s Doe 243250 | 
o4C«L eS titi‘ KOCH 100 00011380 9822 

003968 «= o250. «S280. 220 3 0 i «007034 «167.58 
0 
$SECNG 3.000 | } . 

2302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANSE | | 

7.00 «2.68 1135.18 «=i OS 1135.00 
107, 0 102, 5, 0 7 t. t, 1134.49 
050 db AA 8 6 CRS =St(‘i«éiTO;CO*«i«:SC(‘«“ CNS 8788S 

015387 «150, «= «20,.—=S—«100, 3 0 6 «053,60 -229.45 
0 | 

$SECNO 4.000 | | | 
4.00 2.65 1136.15  .00 00 1136.30 45 697 00 £138,00 
107, 0. 102. 4, to, 5 dda oda 35.80 
06~C~«<CNia(i‘«ia‘dSSC:*«‘i“éSSCWOTOS«Cw90S« 001133480 177,80 | 

O17103 iwi (<téssies(<i‘é a !)!|!|!|!UtCC 6 00«49,98 «227.58 | 
0 — 
tSECND 5.000 | 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | 

5.00 2.31 1138.21 .00 00 1138.39 17 2.08 00 1138.00 
107, 1, 105. 0. 2. ek i, 1. 1138.00 : 

o7t«iwS9si‘B«CSCSC“‘a;S:!#!#*«CWOSO| OK 0500001135490 240.10 
(007595. «= «200.=Ss«190.=Sss«1 8 5 0 > 00.49.74 += 289.84 

o | 
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12/7/89 9344322 PAGE 

SECNO DEPTH © CWSEL «CRIS «= WSELKsEG:—(sssHY, HL LOGG_BANK ELEV 
Q G.0B OCH © GRoB «Ss ALOH «SACHS ROR VOL TWA CLEFT/RIGHT 
TIME © VLOB.-«i“ié«wCH:«SsSVRORS XML MNCS XNR WN ELNIN, © SSTA 
SLOPE -XLOBL ««XLCH «=sXLOBR)=ITRIAL «IDC = sTCONT = CORAR «© TOPWID = ENDST a 

SSECNO 6.000 | | | : - . 

3302 WARNINS: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | 

b.00 «1,82 1139.22 0G 00 859,27 08 BT OL 1138.00 
05. 3. A 1. 1. 1138.00 
40 df 2.27 ted 050085050000 «1137.40 144,82 

002734 «170. 210,200. 5 0 0 0092.18 237.00 
, | | 

HSECNO 7.000 
3685 20 TRIALS ATTEMPTED WSEL,CHSEL | | | 
3693 PROBABLE MINIMUM SPECIFIC ENERGY a 
3720 CRITICAL DEPTH ASSUMED _ 

7.00 £629 1139.69 1137.69 00, 1137,96 27 3h 7 1139.00 
05. 02k. 7B 5. t. L, 1139.00 
df 243 4.832350 OHS 08D 00011840 108,58 | 

021273 b, D 20 19 OO 88,70 228,29 | 
0 | | 

SSECNO 8.000 : 

3302 WARNING: CONVEYANCE CHANGE GUTSIDE OF ACCEPTABLE RANGE | | , 

8.00 2632 1140.32 00,00 1140.37 0892 1439,00 
05. 37%, A, BB. 1. 1. 1139.00 
120 1618 2.27 115050085 OSG 000 1138,00 11.50 

002211 40,7, 120, 4 0 0 00 96,29 84,79 
0 

CCHV= 300 CEHV= =. 500 
KSECNO 9.000 | 

3301 HV CHANGED MORE THAN HVINS | 

3685 20 TRIALS ATTEMPTED WSEL,CHSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY | 
3720 CRITICAL DEPTH ASSUMED | | 

3470 ENCROACHMENT STATIONS= «198.5 «201.5 ‘TYPE= © -s‘TARGET= ‘3,000 | 
ELENCL= 1145.10 ELENCR= 1145.10 | | 

9.00 3.56 1142.56 1142.56 00 1143.99 A337? 114050 | 
al. 2. aL, 0. 0, 8. 0. L. 1, 1140.50 
12.00 bt 00 000035000000 1139.00 198.50 

020483 «= 70, BS. 100, 2 a 0 00 3.00 201.50 
‘ : 
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i | 
12/ 7/89 9:41:29 pase 

SECNO DEPTH  CNSEL CRINS NSELK ES Hy HE nLOSS BANK ELEY 
a QLoR QCH OROB ALOR acy AROS VoL THA  LEFT/RIGHT 
TIME VLOB vCH VROB YNL NCH XNF WIN = -ELMIN SSTA 
SLOPE  XLOBL © XLCH YLOBR  ITRIAL IDC ICONT  CORSR  TGPNID © ENDST 

SPECIAL BRIDGE 

SB OK KEOR COrS RBLEN BE nue BAREA = 35 ELCHU ELCHD | 
1,06 1,50 2,50 00 1.09 0 7.46 1,00 4139.70 £139.00 

$SECNG 10.000 | 

PRESSURE AND WEIR FLOW | | 

EGPRS EGLNC H3 OWEIR QPR BOREA TRAPEZOID ELLE ELTRD WEIRLN 
| AREA 

1145.59 1144.49 £00 {S. bb. 7. g. 1142.00 £145.10 80, 

3485 20 TRIALS ATTEMPTED WSEL CHSEL 
2710 WSEL ASSUMED BASED ON MIN DIFF | ) 

3470 ENCROACHMENT STATIONS= 199.5 201.5 TYPES { TARBET= 3.000 
ELENCL= 1145.10 ELENCR= 1145.10 

10.00 3.57 1143.27 1143.27 06° 1144.69 1.42 2.09 -2.09 1141.20 
ai. 0. ai. 0, Q, a, 0, i, {, 1141.20 
13 0002(9,57 00 000 635 000 00 1139.70 198.50 

034327 80. a, BO, 20 5 0 00006 3.06 © -201,50 | 
4) ; 

CCHV= 160 CEHV= 300 a , 

tSECNO 11.000 | | 
3280 CROSS SECTION 11.00 EXTENDED 97 FEET | 

3301 HY CHANGED MORE THAN HVINS = 7 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | | 

3470 ENCROACHMENT STATIONS= 70,0 150.0 TYPE= 1 TARGET= 80.000 
11.00 2.57 1144.97 .00 00 1144.98 01 14 14 1143.00 

81. 12. 31. 37, 32, 29, 53, i. 2, 1143.00 

16 £39 1.07 71 .079 050 040 000 1142.40 70.00 

, 000437 100. 100. 100. 0 ‘ .00 © 80:60»: 150.00 
0 . 
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l 
12/ 7/39 Qrahi2e 

PASE = 5 

SECND DEPTH «= CWSEL = CRIWG WSELK «ES AV HL GLOSS BANK ELEY 

«4a GLO OCH GROB GLB Ro AROS Voi THA LEFT/RIGHT 

TIME ¥LOB VCH VROB XL XNCH ARR WIN ELNIN SSTA 

SLOPE  XLOBL © XLCH XLOBR  ITRIAL = EBL ICONT  CORAR  TOPHID ENDS! 

ISECNO 12.000 

: 

3470 ENCROACHMENT STATIONS= 0 300.0 TYPES 1 TARSET= 297.999 

12.90 Z.22 1449.92 £00 OG 1140.05 OL 8 0 1145.40 

al. 24. ii. 46, o8. iG, 72, Ze 2, 1142.89 

wal 208 i.i4 od 007% ot 00 6600 1142.80 00 

009629 100. 106, 100, 3 i Q 000 247,210 267.21 

) 

: 

{SECNO 13.000 | : 

3485 20 TRIALS ATTEMPTED WSEL,CWSEL : | : | | 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= at 500.0 TYPE= { TARBET= 499.999 

13.00 1.25 1145.35 1149.39 6600-1145.) ei] 10 605 «1145.00 

Bi, 7. 43. 7. il, {7. Q. 2s 2, 1145.00 

22 82 3.6 1.607. 078 050 060 6000 1144.00 224.06 

019369 100. 100, 100. 20 {i ) 600 $34.53) 358.97 

9 
| 

‘ 
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12/ 7/89 P4hs22 FABE = sg 

THIS RUN EXECUTED 12/ 7/89 9244328 

Pan . 

HEC2 RELEASE DATED SEPT 88 

CU 

NOTE- ASTERISK (%) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

SMALL TRIBUTARY TQ FLANB ) | | 

SUMMARY PRINTOUT TABLE Lov | 

SECNG XLCH ELTRD FLLe ELNIN G CNEL CRIWS £6 LOKS Vod AREA O3K 

1.600 00 60 6000 «1130.20 © 112,00 9 1152.91 00 1133.00 99.92 2,94 v6.20 =: 11.20 

; 2.000 260.00 M0) 10000 «1131.80 9122.60 © 1134.43 00 1134.43 39.68 2.45 75.93 17.78 

i 3.000 120.00 00 000 «4132.50 9107.00 1135.48 0000 «4435.35 0193.87 3.44 38.74 8.63 

4.000 60.00 00 00 1135.56 «107.00 1136.13 20 1136.30 =: 171.03 3.22 36.93 8.18 

$ 5,000 190.00 00 «00 “4135.90 107,00 1138.21 400 1138.39 79.99 3433 34.27 12.28 

i 6,000 210,00 »00 00) 1237.40 105.09 | EL29.22 00 1139.27 0-27.34 2.29 49.91 20.08 

5 7.000 60.00 0000 00) 1138.40 © 105.00 1139.67 1139.67 1139.96 212.75 4.03 30.15 7,20 

5 8.000 70.00 00 00 1138.00 = 105.00 1240.82 600 © «1140.37 22.11 2.27 72.32 = 22.33 

i 9,000 95.00 00 200 1139.00 81.00 1142.56 1142.56 1143.99 204.83 9.41 8.43 3.66 

| i 10.000 80.00 1145.10 1142.00 1139.70 61.00 1143.27 1143.27 1144.69 343.27 9.97 8.47 4.37 

; 11.000 100.00 00 200 = 1142.40 61.00 1144.97 600 1144.98 4.37 4.07 114.30 38.74 

{2.000 100.00 » 00 00 1142.80 81.00 1145.02 00 = 1145.03 6,29 4.14 167.56 32.40 

t 13.000 100.00 00 600 «= 1144.00 Bi.00 1145.35 1145.35 1145.51 193.69 5.69 36.81 5.82 
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12/ 7/89 9244322 | PAGE 7 

SMALL TRIBUTARY TO FLAME 

SUMMARY PRINTOUT TABLE 159 

SECNO q PYSEL DIEWSP © oDIFNSX «©sDIFKWS «= TOPWID) = XLCH 

1.000 112,00. 1132.94 00 60 -.39 35,5! 00 ee 

' 2.000 412,00 1134.43 (00 1.52 000 oTL34 260.60 

i 3.000 107.00 1135.18 .o0 75 0 © 53.60 120.00 

$000 107.00 2126.15 60 95 6600 «49.98 «= 6G..90 

i 5.000 407.00 1138.21 00 2.07 0000 49.74 190,00 

; 4000 105.00 4439.22 00 1.00 00 92.19 216.00 

i 7.000 105.00 1139.49 00 47 0058.70 40,00 - 

; 8.000 105.00 1140.32 00 64 00 96.29 70,00 

' 9.600 981.00 1142.56 60 2.24 08 3.00 85.00 

{ 16.000 91.00 1143.27 00 1 50 3.00 80.00 = 

t {1.000 81.00 1144.97 00 1.69 0084.00 »—-100.00 | | 

| 127,000 81.00 1145.02 00 08 0G 267.21 100.00 

i «13,000» BL.00 «1845.35 00 32 oO) 134.53 100,00 
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12/ 7/83 Gr4ir22 
PASE Og 

SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 2,000 PROFILES 4 CONVEYANCE CHANSE QUTSIDE ACCEPTARLE RANGE 

WARNING SECNO= 3.000 FROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE . | 

MABNING SECNQ= «5.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECKO= 4.000 PROFILES 1 CONVEYANCE CHANGE GUTSIDE ACCEPTABLE RANGE | 

CAUTION SECNO= 7,000 PROFILES 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 7,000 PROFILE i PROSABLE MININUM SPECIFIC ENERGY . 

CAUTION SECNO= 7.000 PROFILE= 1 26 TRIALS ATTEMPTED 72 BALANCE weet 

RARNING SECKO= 8.000 PROFILES i CONVEYANCE CHANSE GUTSIDE ACCEPTABLE RANGE | | 

CAUTION SECNO= 9,000 PROFILE= £ CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 9,000 PROFILES { PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 9,000 PROFILE= { 20 TRIALS ATTEMPTED TO BALANCE #5eL 

CAUTION SECNd= 10.000 PROFILE 1 WSEL ASSUMED BASED ON MIN DIFF 

CAUTION SECNO= {0,000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE HOEL 

WARNING SECNO= 11.000 PROFILES 14 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNG= 13.000 PROFILE= £ CRITICAL DEPTH ASSURED | 

CAUTION SECNO= 13.000 PROFILE: { PROBOBLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= {3,006 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WOEL 

C:\HECEXE> 
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WSPRO PESIGN FILES - 25 YEAR 

Tl KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

T2 PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 25-YEAR EVALUATION FILE: "KENECLV3" 

Ne cis BOOM 2S-YEAR HECZ RU { X-1.0, 2.0, 3.0 

cv «3.0. 360,200,50,1132.5,1134,1 | 
CG 221,48 
EX 
ER | | 

C:\WSP>TYPE KENECLV8 
Tl KENNECOTT FLAMBEAU PROJECT | FOTH & VAN DYKE: MDL 

T2 PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 25-YEAR EVALUATION “FILE: "KENECLV6" 

Q 82 
WS A140 3 eon 25-(EALR HEC2 Ri X- 3.9, 5.0, 6.0 
CV 6.0 60,200,50,1137.4,1138.9,2 
CG 324,36, 58 | 
EX | 
ER 

C:\WSP>TYPE KENECLV@ | oe 
Tl KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

T2 PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 25-YEAR EVALUATION FILE: "KENECLV9" 

Q 81 oe 
WS 1141.91 “404 25-7t4 HECZ RUN! X— 6.0,8.0, 7.0 

cy 9.0 ae os 1199, 1140,1 | 
CG 221,36 | 
EX 
ER | 

C:\WSP>TYPE KENECLV2 | | oe 
T1 KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

T2 PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 25-YEAR EVALUATION FILE: "KENECLVX" 

WS | Llom Z25-vEAR EXISTING HECZ Aon; X- 1.0 THY 74.0 

CV 9.0 1050,200,65,1139,1140,1 | 

CG 221,36 | | 
EX 
ER | 

A57 
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| HEC2Z pésiwew FES - 285 YEAR 

71 KENNECOT FLAMBEAU PROJECT DECEMBER, 1989 

T2 CULVERT PLACEMENT HYDRAULICS-25 YEAR FOTH & VAN DYKE:MDL 

T3 SMALL TRIBUTARY TO FLAMBEAU RIVER-PROPOSED FILE: “KEN6CULV.DAT” 

Ji -10 J2 -1 
NC .080 .08 .05 1 3 LZhoM WSPLO RUN 3 

X1 3.0 14 185 210 | 1. 
X3 | 190. 210. | | 

GR1147.5 0.0 1147.3 50 1147.0 100 1146.8 160 1146.6. 185 

' GR1134.5 198.0 1133.3 199.0 1132.5 200 1133.3 201.0 1134.0 202.0 

GR1146.5 210 1146.6 225 1146.7 300 1146.8 400 
NC .050 050 045 
Xi 5.0 7 260 285 260 245 250 
X3 | 140 320 
GR 1142 0.0 1140 75 1138 260 1135.9 270 1138 285 

GR 1140 330 1144 650 
x LOCATION OF PROPOSED RAILROAD CULVERT 
X1 6.0 10 195 210 170 200 210 
X3 190 1145 211.5 1145 
GR1145.3 0.0 1145.2 100 1145 195 1138.9 198.5 1138.3 199.2 

GR1137.4 200 1138.3 200.8 1138.9 201.5 1145.2 250 1145.3 400 

EJ 

ER 

C:\HECEXE>TYPE KEN@CULV, DAT | 
Tl KENNECOT FLAMBEAU PROJECT - DECEMBER, 1989 | 

T2 CULVERT PLACEMENT HYDRAULICS-25 YEAR FOTH & VAN DYKE:MDL 
T3 SMALL TRIBUTARY TO FLAMBEAU RIVER-PROPOSED FILE: “KEN9CULV.DAT" 
Ji -10 82 

J2 -1 | ) 
NC .05 05  .045 3 5 FkoM WShRO ROW C 

Xl «6.0 10 195 210 — 5 
X3 190.5 1145 211.5 1145 
GR1145.3- 0.0 1145.2 100 1145 195 1138.9 198.5 1138.3 199.2 

GR1137.4  ° 200 1138.3 200.8 1138.9 201.5 1145.2 250 1145.3 400 

Xl = 88..0 7 35 45 120 180 130 
X3 | 20 85 
GR 1145 -70 1145 0 1139 35 1138 40 1139 45 

GR 1140 70 1142 160 | 

NC  .05 05 .035 3 5 
x LOCATION OF EXISTING 36" CULVERT 
X1 9.0 10 198.5 201.5 70 100 85 
 X2 81 | ) . 

GR1146.5 0.0 1146 100 1140.6 150 1140.5 198.5 1139.7 199.3 

GR 1139 2900 1139.7 200.7 1140.5 201.5 1144.2 400 1144.4 500. 

EJ 

ER | 
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LNISte 25° YEAR HECZ RUM 

DECODER EER TTT RT TTT AR . LAA AAR K AA EAA AK RRR REE EERE R EEE EERE 

% WATER SURFACK PROFILES ' + 0.9. ARMY CORPS OF ENGINEERS t 

% VERSION OF SEPTEMBER 1988 x t THR HYDROLOGIC ENGINEBRING CENTER #* 

: ‘ + 609 SECOND STREET, SUITE D : 

x : | t DAVIS, CALIFORNIA 95616 t 

% RON DATE 12/18/89 TIME 12:12:54 | t (916) 756-1104 | t 

SOCOOOOCER eR 
ATR OR . LEAKE EA EKER AKER ERE EERE E RETREATS 

YO OARNKKKY AXKYY XULLE 

YX Xf X «X YX { | 

Y XY X X 

| XUXXKKK XIX XXXKY © XXXXY | 

Y Xf x i , 

| XX Xk x X x 

X X XXXXXXY XXXXX XXXXIXY 

BND OF BARNER 
| | | | 

1 | | | 

12/18/89 12:12:54 | PAGE ot 

PATS RON RERCOTED 12/18/89 12:12:54 

SSSSSASAAA SASS ES RAEN AAT AS SEAS ESET EAT 

HEC? RELEASE DATED SEPT 88 | 

SASSAS IAEA TAT EDERAL AEA TET TTT 

tl KENNECOT FLAMBEAU PROJECT DECEMBER, 1989 

72 CULVERT PLACEMENT HYDRAULICS - 25 YEAR FOTH & VAN DYKE: HDL . | 

73 SMALL TRIBUTARY 10 FLAMBEAU RIVER BILE: “KENXCULY. DAT" 

Ji ICHECK INQ NINY IDIR STRT METRIC AVIS «= Q WSEL FQ 

-10 010 112 1133.3 | 

32 WPROR  'IPLOT © PREYS = ©-XSECYV «=sKSRCH SSN ALLDC = sTBW CHNIH ITRACE 

-] 

, LOCATION OF PROPOSED DOWNSTREAM COLVERT 
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Z oF Y 

LOCATION OF PROPOSED RAILROAD CULVERT 
LOCATION OF EXISTING 36" CULVERT 

1 . 

12/18/89 12:12:54 | PAGE = 2 

SRCNO © DEPTH «= CHSRL =sCRIWS «= sWSELK = RG AY HL }4©=Ss«O@OSS = BANK BLRY | 

: Q QL0B Qc QR0B ALOB ACH AROB = sYOL TWA © LBRT/RIGHT | 

TIME  YLOB ‘VCH VROB «= sXUL XNCH = oXNB WTH RLNIN SSTA ts 

SLOPR  XLOBL  XLCH | XLOBR ITRIAL IDC ICONT  CORAR  TOPRID © BNDST 

*PROF | , | 

CCHY: 100 CRHV= =. 300 | 

ASECHO 1.000 | } 

1.00 2.7L 1132.91 00 1133.30 1133.00 09 00 00 1132.00 | 

112. 2. 66. 44, 3, 22. Bt. 0. 0, 1131.70 — | | 

00 3789440100075 100000 1130.20 © 194.30 

009992 0. 0. 0. . 0 7 00 55.51 249.81 - 

0 | 
SECHO 2.000 | 

4302 WARNING: CONVRYANCR CHANGE OUTSIDE OF ACCRPTABLE RANGE = | 

2.00 2.63 1134.43 00 00 1134.48 05 1.47 00 1132.50. 

| 112. 12. 14, 26. 13, 34, 28. 0. 0. 1132.50 

04 912.45 g2 100,075 200000 «1198.80 = 96.22 | 

003968 «=. 250. © 260. 220. j 0 0 00 71.34 167.56 

SSRCNO 3.000 | 

3309 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE | 

3.00 2.68 1135.18 00 00 1135.33 14 82 03 1135.00 

107. 0. 102. 5. 1. 33, 5, 1, 1. 1134.60 

05 440003. AL 960i 85) i‘i«wT0~S:s«w Siw «1132.50 = «178.85 

015387150. = 120. 100, 2 ) 0 00 53.60 229.45 

0 
4SRCHO 4.000 

4.00 2.65 1136.15 00 00 1136.30 15 97 00 1136.00 

107. 0. 102. 4, 1. 32, 5 1. dL. 1135.60 | 

06 40) 3.22 95 085  .070 .090 000 1133.50 177.60 

017103 60. 60. 60. = 2 Q ) 00 © 49.98 227.58 

0 
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XSRCHO 5.000 | | | 

4302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE 

500 2.31 1138.21  .00 00 1138.39 {72.08 00 1138.00 | 
107, 1. 105. 0. 2. 32. 1, ts d«1138,00 
07 iw59ti8t<«~«COSC(<«‘<«< SCC 00 1195.90 © 240.10 

007595 «200. = 190,185, 5 0 0 00 49.74 289.84 
0 

{ | | 

12/18/89 12:12:54 | ‘, PACR 3 

SRCHO DEPTH «=OCWSEL ©«©sCRIWS «© «sWSELK = RG HY HL 0L0S$ BANK ELEY 
Q Qb0B  QCH © QROB.) «Ss ALOB.«SsACH:—«<Ct;=ié‘«éiMRO®;:CSC*é<“«éU;:SC<‘«‘«sRA OCT /RIGHT 
sIMg  YLOB VCH  VROB  XNL # XNCH  XNR WTNH © BLMIN © SSTA 
cLOPR -XLOBL © -XLCH «=» XLOBR)«=sOSITRIAL ©«©IDC ©» CONT »=s«CORAR- «ss TOPWID §=—sBNDST 

ISECNO 6.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE 

6.00 1.82 1139.22 00  .00 1139.27 .05 87 OL 1138.00 
105. 34. 53, 18. 30. 23, 16. t. 1. 1138.00 
40 ddl 2629 oLedd 050045 050-000 1037.40 14482 

002734 «170. 210.200. 5 » 0 .00 92.18 237.00 
0 
SSECNO 7.000 
3685 20 TRIALS ATTRMPTRD WSRL,CWSEL 

4693 PROBABLE HINIHUM SPECIFIC ENERGY : 
3720 CRITICAL DEPTH ASSUMED | : 

7.00 1.29 1139.69 1139.69  .00 1139.96 1 38 SSS*«CT «139.00 
105. 2A. 13, iL. 10. 15. 5 t, 1. 1139.00 
it o2.134B32d3t«C«SS:«i«w S000 1038.40) 186.88 

021273 60. 60. «60 20 19 0 .00 58.70 225.29 
0 

-——-SSRCHO 8.000 | | 

4302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE 

8.00 2.32 1140.32 00 00 1140.37 105 89 02 1139.00 | 
105. 37. 42, 7, ai. 18, 23, t, 1. 1139.00 
12 #148 «©=o2.29.Ss«sStit«‘i« Cw «50000 1098.00 © 11.50 

002211 60. 0, 120. { " 0  .00 96.29 84.79 
0 
CCHY: «300 CRHV= =. 500 | | 

SSRCNO 9.000 
3685 20 TRIALS ATTRMPTED WSEL,CHSEL | 

4693 PROBABLE MINIKOM SPECIFIC ENRRGY 
3720 CRITICAL DEPTH ASSUMED 

900 1.98 1140.98 1140.98 00 1141.16 18 35 07 1140.50 
81. 0S. 1. 92h. {, 6. t. 2. 1140.50 
13°«2237~—S«SSLs«d2«SB3Ss« SSCS «50000 «1039.00 © 146.80 | 

020306 70. 85. 100, 20 q 0  .00 80.62 297.12 - 
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: 

! 
12/18/89 «12:12:54 PAGE 

| | THIS RON RYRCOTED 12/18/89 12:12:58 
POCKET AEE . . . 

HEC? RELBASE DATED SEPT 88 

PESTER EEE EERE ETE EEE : | 

HOTE- ASTERISK (#) AT LEFT OF CROSS-SECTION NOMBRR INDICATES HESSAGE IN SUMMARY OF ERRORS LIST 

SHALL TRIBUTARY 10 FLAMB | | 

SUMMARY PRINTOUT TABLE 150 | | 

secko «YLCH~«S«TR:«<C«éCLG]:«C<«é‘“‘«ékMTN.:«=FSQ~=S*«CCSB,«SCCRTWS «= sGSCti«éNOSKS| «CHS AREA UK 

1.000 00 00 OO 4130.20 112-00 1132.91 00 1133.00 99,922.94) 6.25 11.20 

2 2.000 260.00 00 00 1131.80 112.00 1194.43.00 1194.48 39.68 945 15.93 17.78 

t+ 3.000 120,00 00 00 1132.50 107.00 1135.18 00 1138,33 189.87 38.74 8.63. 

4.000 60.00 00 OO 4133.50 107.00 1136.15 «=. 00«1136.30 «178.03 4.2236.93 8.18 

t+ 5,000 190.00 00 00 1135.90 107.00 «1138.21 «= 00S«s1138.99=«75.95 3.33 34.29 12.,28 

+ 6.000 210.00 00 oO 4137.40 105.00 1199.22 «00 «1139.27 27.94 2.29 69.91 20,08 

t+ 7,000 60.00 00 OO 1138.40 105.00 1199.69 1139.69 1139.96 212.73 4.833015 7.20 

t+ 8.000 70.00 00 0 1138.00 105.00 1140.32 «00 s1240.97 22d 2.29 72.32 22,89 

+ 9.000 85.00 00 OO 1139.00 81.00 1140.98 1140.98 1141.16 209.06 = 5.51 31.20 8.68 

19/18/89 «12:12:54 PAGR «5 

SHALL TRIBUTARY 10 FLAMB | | 

SUMMARY PRINTOUT TABLE 150 | 

A62



/0F 2 

1 
ExXistiVe 25-VEAR WSPRKO RUN 

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 5S. GEOLOGICAL SURVEY 

P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

kK RUN DATE & TIME: 12-21-89 09:07 : | 

T1 KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

TZ PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 95-YEAR EVALUATION 
FILE: “KENECLVX" 

| Q 81 | 
KKK Q-DATA FOR SEC-ID, ISEQ = 1 . 

Wo 1140.98 : 7 

1 

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 5S. GEOLOGICAL SURVEY 

P060188 MODEL FOR WATER-SUREFACE PROFILE COMPUTATIONS 

KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

295-YEAR EVALUATION 
FILE: “KENECLVX" 

kkK RUN DATE & TIME: 12-21-89 09:07 

*KK START PROCESSING CROSS SECTION - "9.0 " | 

CV 9.0 1050,200,65,1139,1140,1 

CG 221,36 

EX | 

**k*K FINISH PROCESSING CROSS SECTION - "9.0 ° 

*kK NOTE -- CULVERT INPUT PRESUMED COMPLETE. 

KKK CROSS SECTION "9.0 " WRITTEN TO DISK, RECORD NO. = 1 

--- DATA SUMMARY FOR SECID “9.0 ° AT SRD = 1050. ERR-CODE = 0 

CULVERT PARAMETERS: ISHAPE TEQNO CKE CVALPH CN 

2. 8. .90 1.12. .035 

NBBL CVLENG USINV DSINV XCTR 

1. 65.0 1140.00 1139.00 200.0 

RISE SPAN BOTRAD TOPRAD CORRAD > | 

36.00 . 00 00 . 00 . 00 

+++ BEGINNING PROFILE CALCULATIONS -- 1 | , 

1 | 
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

95-YEAR EVALUATION 
FILE: “KENECLVX"™ 

*kKK RUN DATE & TIME: 12-21-89 09:07° 

: CULVERT SUMMARY: 
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| Z0FZ 

ISHAPE RISE SPAN BOTRAD  TOPRAD CORNER | 
- 36.00 00 00 00 00 

LEQNO CKE CN CVALPH  CVLENG CVSLPE 
3 90 035 1.12 65.00 0154 

TWDEP QBBL HWIC HWOC OTFULL 
1.98 81.00 10.03 13.74 5.86 

DSUBC ASUBC DSUBN -—~ASUBN 
2.82 6.89 3.00 7.07 a 

VELOT AOUT VELIN AIN  *HWE 
11.75 6.39 11.46 7.07 1152.74 

ER 

1 NORMAL END OF WSPRO EXECUTION. 

C:\WSP> | 

A64



/0£ Zz 

1 | 25 -YVEA WSPFRO RUN AT X-F.0 

WSR SEDER GL -TGHWEY ADMINISTRATION - UU. 5. GEOLOGICAL SURVEY 

mo GOT Se MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

| eee RUIN DATE & TIME: LE-Ri-g9 OO81%9 | 

Tai KENNECOTT FLAMNBESU PROJECT STH & VAN DYKE: MDL 

yo  PROECGED ROAD Qo FeiLeOao CULVERTS DECEMBER. 1989 

To 6 VETS EVEL UAT TON | mrp is 'eENECLYS" 

Cy ceo 
7 

eae O-DAaTA FOR SEC-ID, ISEQ = 1 en 

INS | LEAL. SS | | 

4 . . 
. 

ode 

LpSPen CEDESAL HIGHWAY SOMINISTRATION ~ U, &. GEOLOGICAL SURVEY 

i 03 1 SE MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

KENNECOTT FLGMEESL FROGECT — SOTH & VAN DYKE: MDL 

COOPOSED ACAD GND RATLAOAD CULVERTS DECEMBER, Leas 

moss EGR ESOL UAT DON MTL ia URENECLVS" 

ke GUN DATE & TIME: LaeZ1l-B9  Oo1l’ | 

Yo;k START PROCESSING CROSS SECTION — woo gd | 

oy 10 260,200,850, L1352.0,1124,4 
) 

nG oad, 48 

(= x 

KK FINISH PROCESSING CROSS SECTION ~ nome gH | 

kok NOTE -- CULVERT [NFUT FRESUMED COME ETE. 

wee CROSS SECTION " 3.0 " WRITTEN TU DISK, RECORD NG. = 1 | 

_-— DaTd SUMMARY FOR SECID " 2.0 " AT SRO = TSO, ERR-CODE = o 

| CULVERT PARAMETERS: ISHARE TEONG CEE CVALFH cy 

oO = are 1.42 O85 

| NEEL COVLENG UISINY DOSINY XCTR 

L. Bo .O Lim4.00 Lise. 30 200.0 

RISE SE GN BOTRAD TOFRAD CORRAD 

43 . 0) C3 " {} t) " {"} (} " C C3 . 0) Q 

ter BEGINNING FROFILE CALCULATIONS ~~ 1 

1 
| | 

WSFERO FEDERAL HIGHWAY ADMINISTRATION — UW. &. GEOLOGICAL SURVEY 

PoO60O188 | MODEL FOR WATER-SURFACE FROFILE COMPUTATIONS 

KENNECOTT FLAMBEAU FROJECT EFOTH & VAN DYKE: MDL 

PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

35—~YEAR EVALUATION FILE: "KENECLVS" 

KKK RUN DATE & TIME: L2-21-389 O8s19 

CULVERT SUMMARY: : 
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LZ OF ZZ | ) 

1 SHAPE RISE SEAN BOTRAD TOPRAD CORNER 
Aled . C0) nit W303 wid 23 | 

TEONO CHE chy CVALEH CVLENG CYSLEE 

2 oe UOeEs Lin Bey, OO LOzO0 

TWDEE CR EL HiT AWC OTEULL 
| = 419 ot Oo 35 46.60 94 

DSURC ASLIEC NSUBN ASUEN ae 

| 2.92 9,48 2.95 9.87 | 

| VELOT ACIT WEL IN QIN HE 
7S 40,74 2S 9.97 Lize?.io | 

ER | 

L NORMAL END OF WSFRO EXECUTION. : | 

Ce \WSE : | 

° 
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| | Z OF Z | 

TSHARFE . re Poe Sap eh EIT ESA TOPrPRAD CORNER 

= Ace OO} Jit . (30) Pele: . ot) 

| EONS | <E CNM CVALEH CVULENG mVSLE 
| TEQNO CRE CVALF'H CY¥LENG CYVSLFE 

cs | ae) a L.i2 gy, fo OVO 

TWDEF QE BL HIN tc MWC OTFULL. 

a LO FS. OO ow cal &. 6") -—~ 91 

DSUEHC ASuEaC DSUEBN SSUBN 

. . | 2.o2 9.48 2 9.87 

VELOT AGUT VELIN AIN Mig 

7.05 19,71 Mack 7.07 LIS? LO | 

EIN 
| 

1 NORMAL END OF WSERO EXECUTION. | 

Cr\WSF > | 
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| (OF 3 

| | Z5-VE4K HECZ RUN X-3.9 70 6.0 

RESCH GOOOU OOOO AI TTR RR IIR T ARR COCCI RRR EER ERA 

* WATER SURRACE PROFILES 4 | + 0.5. ARMY CORPS OF BNGINRERS ' 

% VERSION OF SEPTRMBER 1988 i t THR HYDROLOGIC ENGINEERING CRNTRR + 

x 7 x 609 SECOND STREET, SUITED 

: ' * DAVIS, CALIFORNIA 95616 ‘ 

+ RON DATE 12/21/89 TIME 8:33:15 t t (916) 756-1104 ' 

PRRARERER REAR EER ERATE LAER EEE R KARE EERE RRR KA ERTS 

4 oX ANYYYXY NEEL en tccca | 
: Yr XX XY { i YX 

Yr XY X i —_ 
XUXNYIY XY =X LIXEY © XYXEY | 

 k Xt i i 
YX Xk XY YX I 

) X  Y XNXNYSY XXX TIXEXKY 

BND OF BANNER | . a 
j : 

12/21/89 8:33:15 | | PAGS =k 

| | | THIS RON RERCUTED 12/21/89 8:33:15 

eetresrereteessessceectesecesetottesecssreceseces| 
. 

HEC2 RELEASE DATED SEPT 88 a 

POCO 
| . 

1! KENNECOT FLAMBRAU PROJECT DECEMBER, 1989 

7) CULVER? PLACEMENT HYDRAULICS-25 YEAR ROTH & VAN DYRE:4DL , 

13 SHALL TRIBUTARY T0 ELAMBEAU RIVER-PROPOSED © PILE: “KENGCOLY.DAT™ | 

J1 ICHECK INQ NINy IDIR ctRt METRIC BVINS «= WSEL «FQ 

-10 | 82 1139.10 

J2 NPROF IPLOT PREYS © XSBCY XSECH IN ALLDC = TBW CHNIM «TRACE 

-| 

LOCATION OF PROPOSED RAILROAD CULVER? 

, | 

12/21/89 8:33:15 PAGE 62 

SRCHO © DRPTH «= CKSRL ©=©sSCRINS §«=©=sWSBLK = BG AY HL QL0SS BANK BLEY 

Q QL0B «6 QCH:«Cié‘“«éaROB:*SOCOCALOB «© OACH:«Sss«AROBS«SsVOL) «= TWA LRT /RIGET 

SINR «= OVLOB.=SsC«CH:~«Ssté«<RO]®’CSC*«UKSNSS INCH «6OXNR) «=O «sO BLMTN' «= SGT 

stOPR © XLOBL © XLCH «© XLOBR)~=sI'TRIAL ‘IDC ICONT  CORAR  TOPHID — RNDST 
A68 |



PROF 1 | 
) | 2O0F 3S : 

—-erny: =. 100 CBE: «=. 300 
$SECHO 3.000 | 

347) ENCROACHNRRT STATIONS: 190.0 210.0 TYPE: = 1 TARGRT= 20.000 
300 5.60 1139.10 00 1139.10 1139.21 lt oo «00100001. 00 | 

82. 0. 82. 0. 0. 31. 0. 0. 0. 100001.00 

00 00 2.61 00. 000Ss«i«wSst«(“‘«‘ikSS« OOD «1193.50 «| 194.18 | 
003014 0, t. 0. 0 " ( 0010.49 204.62 

) 

: 

SSRCHO 5.000 | 

9302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE BANGE | ee 

3470 ENCROACHARNT STATIONS: 140.0 320.0 TYPE: 4 TARGET: «180.000 : 

500 3.43 1139.33 00 00 1139.34 Ot dd OL 1138.00 

82. 07, 49, 6. 92, 60. -20. t, 1. 1138.00 

At 32 82 39 50Ss«i«SS:t(i«“iSS« 0115.90 = 140.00 | 

900197 260. 250. 245, 3 0 00 175.05 315.05 

0 
ESECNO 6.000 

| 

4685 20 TRIALS ATTEMPTED WSEL, CHSEL 
3693 PROBABLE MINIMUM SPECIFIC RNERGY 
4790 CRITICAL DEPTH ASSUMED 

4470 RNCROACHMBNT STATIONS: 190.0 211.5. TYPE: 1 TARGET: 21,500 | 

RLENCL: 1145.00 BLRNCR: 1145.00 | | oe 

600 2.97 1140.37 1140.37 00 1140.86 49 14 AS 1145.00 

8. 0, 46. 36. 0, 1, 8. t, 1. 1138.90 | 

12 oO 6.44 4200S 050 000 1137.40 197. 66 

029932 «170. = 210. =. 20 q 0 0013.84 211.50 

{ 
12/21/89 $:33:15 

PACR «(3 

| FATS RON RIRCOTSD 12/21/89 8:39:17 

SESASASTAAK AD SA ETE A RAST SESE EEE TET EEE 

ARC2 RELEASE DATRD SEPT 88 | | 

SLITLATAAASADSA STEAK ASAE ASAT AAS ATA AAT SETS AT AEE EE . | 

HOTE- ASTERISK (4) AT LEFT OF CROSS-SECTION NONBBR INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

SMALL TRIBUTARY TO FLAMB _ | | 

SOMMARY PRINTOUT TABLE 150 

secyo. ss XLCH «=Ss«WRTRD).:«Cs«CLD.Ct=C“Ct«éRWMN q CHSEL © CRINS «=Sti«dRG:C“<«é‘“‘é«éi RS: «=SCC © OARBA COU 

Abdo | |



| 3 oF 3 

3.000 00 00 0 1133.50 82-00 1139.10 00 1139.21 30.14 2BL 31.39 144 

t+ 5.000 250.00 00 OO 1135.90 82.00 1139.33 00 1139.94 1.97 82 (162.14 58.45 

: 6.000 210.00 00 00 1137.40 82.00 1140.37 1140.97 1140.86 © 299.32 M4 15.294 

; | 

12/21/89 8:93:15 
PAGR = 4 

SMALL TRIBUTARY 10 FLAMB ) - | 

SONMARY PRINTOUT TABLE 150 | | 

SECNO Q CWSEL © DIFWSP DIFNSX DIERKS == TOPAID XLCE | 

3000 82.00 1139.10 00 0 10.49 00 

+ 5.000 «82.00 1139.33 00 2 0175.05 250.00 

+ 6.000 82.00 1140.37 «1.08 013.84 ~—«210. 00 | 

I 

. 

12/21/89 8:33:15 a ) PAGE 5 

SUMMARY OF RRRORS AND SPECIAL NOTES | | : 

WARNING SECNO: 5.000 PROFILE: 1 CONVBYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

CAUTION SECHO; 6.000 PRORILR: 1 CRITICAL DEPTH ASSUMED | 

CAUTION SRCNO= «6.000 PRORILR=: 1 PROBABLE MININOM SPECIFIC ENRRGY 
CAUTION SECHO: 6.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE KSEL | 

C: \HRCRIE> | 
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| : J OF Z 

; | 25-1AE WSPRO RUM AT K-60 

WSPRO PEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

| wok RUN DATE & TIME: 12-21-89 08:44 © 

T1 KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

T2 PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 25-YEAR EVALUATION ' -RILE: "KENECLV6" 

Q 32 : 

4k Q-DATA FOR SEC-ID, ISEQ = 1 | / 

WS 1140.37 : | ‘3 
' | 

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

 pog0183 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS © 

KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

| PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

25-YEAR EVALUATION | FILE: "“KENECLV6" 

york RUN DATE & TIME: 12-21-89 08:44. 

xoKK START PROCESSING CROSS SECTION - "6.0 " 

cy. 6.0 60,200,50,1137.4,1138.9,2 | 

CG -B24,36,58 
EX 

| 

4K FINISH PROCESSING CROSS SECTION - "6.0 wo 

4K NOTE -- CULVERT INPUT PRESUMED COMPLETE. 
xk CROSS SECTION "6.0 " WRITTEN TO DISK, RECORD NO. = 1 | 

__- DATA SUMMARY FOR SECID "6.0 " AT SRD = 60. ERR-CODE = 0 

CULVERT PARAMETERS: ISHAPE IEQNO CKE CVALPH CN 
3. 8. 70 «©=©1.16 035 

| NBBL CVLENG USINV  DSINV XCTR 
2. 50.0 1138.90 1137.40 200.0 

| RISE SPAN BOTRAD TOPRAD CORRAD 

36.00 58.00 92.68 29.48 8.52 

+++ BEGINNING PROFILE CALCULATIONS -- 1 
1 

WSPRO PEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

 -P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

95-YEAR EVALUATION FILE: "KENECLV6” 

xKk RUN DATE & TIME: 12-21-89 08:44 

CULVERT SUMMARY: 

A71 |



2 OF ZL 

ISHAPE RISE SPAN BOTRAD TOPRAD CORNER 
3 36.00 58.00 92.68 29.48 8.52 

LEQNO CKE CN CVALPH CVLENG CVSLPE | 
3 70 035 1.16 50.00 0300 

TWDEP QBBL HWIC HWOC OTFULL 
2.97 41.00 3.78 4.25 -1.11 

| DSUBC ASUBC DSUBN ASUBN 
1.51 6.49 1.40 5.99 - 

VELOT AOUT VELIN AIN HWE | 
3.62 11.34 6.85 5.99 1141.65 

ER 

1 NORMAL END OF WSPRO EXECUTION. 

C:\WSP> | 
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—_ J OF SS 

25-YEfE KECZ pus) X~6.0 THRU 9.0 

LEGO CEO RRA ETT A EDR TAS | | RERXERTRER AEA AAERE EERE AERA REET EE 

% WATER SURFACK PROFILES x + 0.9. ARMY CORPS OF ENGINEERS x 

x VERSION OF SEPTEMBER 1988 x + THR HYDROLOGIC ENGINEERING CENTER * 

t k x 609 SECOND STREET, SUITE D k 

% | t * DAVIS, CALIFORNIA 95616 x 

x RON DATE 12/21/89 TIME 8:52:10 x * (916) 756-1104 + 

SERRE ERT EAR RTE TE LAK AKAA EKER RETR A RRR TAREE ETT 

x X XYXXXXX © XXAXZ 0000 

| I X X X I X . 

K XY f X : I | 

XXXXXXX XYXX X XNXXY =- XXXXY | 

X X f X I 

x X X k I | 

X XXXXXYX © XYKNE XXXXIRE 

END OF BANNER 
| | 

j 
| | 

12/21/89 8:52:10 , | PAGE =| 

THIS RON BXECOTED 12/21/89 8:52:10 

etetestrestret eee ees eet ees ee cecceec ees e ste Lese ls: | 

HEC2 RELEASE DATED SEPT 88 

SABER AKAD EE SETS ARATE EAE A TASES ES | | | 

71 KENNECOT FLAMBEAU PROJECT DECEMBER, 1989 

2 CULVERT PLACEMENT HYDRAULICS-25 YEAR FOTH & VAN DYKE: HDL 

13 SMALL TRIBUTARY TO FLAMBEAU RIVER-PROPOSED = FILE: “KENSCOLY. DAT” 

J1 ICHECK INQ NINY IDIR STRT METRIC © AVINS Q WSEL FQ 

10 82 1141.65 a 

d2 NPROF [PLOT PREYS XSECY XSECH FR ALLDC [BR )=SCté«CCL ENT ITRACE 

a -! . : | a 

LOCATION OF EXISTING 36° COLVERT 

] | 

12/21/89 8:52:10 
PAGE 862 
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ZoFSs | 

SRCNO DEPTH CHSEL CRIKS HSALK RG RY HL OL0SS BANK SLRY 

Q QL0B QCH QROB ALOB ACH AROB VOL TWA LRET/RIGHT 

TINE YLOB VCH YROB TNL XNCH XHR ATH RLMIX STA 

SLOPE XLOBL XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPHID RUDST 

*PROR 1 

0 

COHY= 300 CEHY= 500 

4SRCNO 6.000 . 

3470 ENCROACHMENT STATIONS= 190.5 211.5 TYPR= 1 TARGET= 21.000 

RLENCL= 1145.00 RLENCR= 1145.00 

6.00 3.75 1141.65 00 1144.65 1141.30 at 00 00 1145.50 

82. 0. 35, AT, 0. 10, 16, 0. 0. 1139.40 

00 00 3.37 2.96 000 — 045 050 000 1137.90 197.21 

006028 0. 0, 0. tf] 0 0 00 0-14.29 = 241.50 

0 
xSRCNO 8.000 

3302 WARNING: CONVRYANCR CHANGE OUTSIDE OF ACCKPTABLE RANGE | 

3470 BNCROACHNENT STATIONS= 20.0 85.0 TYPK=- 1 TARGET= 65.000 

8.00 3.90 1141.90 00 00 1141.90 Oi 06 04 1139.00 

82. 10. 27. 45, 24, 34, ~~ 8B. 0. 0. 1139.00 

OT 43 79 58 050 045 050 000 1138.00 20.00 

000114 120. 130. 180. 2 0 00 © 65.00 = 85.00 

p 

CCHY= 300 CRHY= 500 | | 

¥SRCHO 9.000 

3309 WARNING: CONVEYANCR CHANGE OUTSIDE OF ACCEPTABLE RANGE 

9.00 2.91 1141.91 00 00 1141.92 01 02 00 1140.50 

81, 50, 1. 24, TA, 6, 53. 1. 0. 1140.50 

li 67 1.08 45 050 035 050 000 1139.00 137.85 

000369 70. 85, 100. 2 0 0 00 139.39 © 277.25 

0 | 

1 | 

12/21/89 8:52:10 PAGE «863 
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5eF SD 
THIS BON EXBCOTED 12/21/09 8:52:11 

PCO AE ERAT ATTA TE 

HBC2 RELEASE DATED SEPT 88 
| 

SAECO EE 

WOTE- ASTERISK (#) AT LEFT OF CROSS-SECTION HUMBER INDICATES MESSAGE IN SURHARY OF ERRORS LIST 

SMALL TRIBUTARY TO FLAB 
S 

SUMMARY PRINTOUT TABLE 150 

ORCNO XLCH BLTRD RLLC RLNIN q CHSEL CRINS RG 10xKS VCH ARRA O1K 

6.000 00 00 00 1107.90 2.00 1141.65 OO | 1141.80 60.28 3.37 26.31 10.96 

x 6.000 130.00 00 00 © 1138.00 62.00 1141.90 00 | 1141.90 1.14 19 143.66 76.65 

: 9.000 85.00 00 00 1139.00 1.00 1141.91 00 1141.92 3.69 1.08 133.98 42.15 

1 | 
12/21/89 8:52:10 : PAGE = 4 

SMALL TRIBUTARY 10 FLAMB | 

SUMMARY PRINTOUT TABLE 150 

SECNO Q CHSEL  DIFWSP  DIEWSX  DIFRHS  TOPMID XLCd 

6.000 62.00 1141.65 00 00 00 14.29 =. 00 

x 8.000 62.00 1141.90 00 25 00 65.00 130.00 

i 9.000 61.00 1141.91 00 02 00 139.39 85.00 

I 
12/21/89 8:52:10 

PAGE 5 

SUMMARY OF ERRORS AND SPECIAL NOTES : | 

WARNING SECKO- 8.000 PRORILR: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE | 

WARNING SKCHO- 9.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCRPTABLE RANGE 

C: \HECEXE> 
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1 
ZS5°- VLA WSPFLCO RUN AT X-F%,0 

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 5S. GEOLOGICAL SURVEY 

P0601882 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

KKK RUN DATE & TIME: 12-21-89 09:11 

Ti KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

T2 PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

T3 95-YEAR EVALUATION FILE: "“KENECLV9" 

Q 81 
KKK Q-DATA FOR SEC-ID, ISEQ = 1 : 

WS 1141.91 
| 7 

1 

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 5. GEOLOGICAL SURVEY 

P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL : 

PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

95-YEAR EVALUATION FILE: “KENECLV9° 

KKK RUN DATE & TIME: 12-21-39 Qa9:11 

KKK START PROCESSING CROSS SECTION -~- "9,0 ° 

CV 9.0 1050,200,65,1139,1140,1 

CG 221,36 
| 

EX 

***K FINISH PROCESSING CROSS SECTION - "9.0 °" 

KKK NOTE -- CULVERT INPUT PRESUMED COMPLETE. 

KKK CROSS SECTION "9.0 " WRITTEN TO DISK, RECORD NO. = 1 

--- DATA SUMMARY FOR SECID "9.0 ° AT SRD = 1050. ERR-CODE = Q 

CULVERT PARAMETERS: ITSHAPE LTEQNO CKE CVALPH CN 

2. 8. .90 1.12 .035 

NBBL CVLENG USINV DSINV XCTR 

, 1. 65.0 1140.00 1139.00 200.0 

RISE SPAN BOTRAD TOPRAD CORRAD 

36.00 .00 .00 . 00 .00 

+++ BEGINNING PROFILE CALCULATIONS -- 1 ; 

1 
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 8. GEOLOGICAL SURVEY 

PO060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

KENNECOTT FLAMBEAU PROJECT FOTH & VAN DYKE: MDL 

PROPOSED ROAD AND RAILROAD CULVERTS DECEMBER, 1989 

25-YEAR EVALUATION FILE: "“KENECLV9" 

KKK RUN DATE & TIME: 12-21-89 09:11. 

CULVERT SUMMARY: 

A76



| 2 OF 2 

TSHAPE RISE SPAN BOTRAD TOPRAD CORNER 

Zz 36.00 . 00 .00 00 | . 00 

LEQNO CKE CN CVALPH CVLENG CVSLPE 

3 .90 .035 1.12 65.00 0154 

TWDEP Q@BBL HWIC HWOC OTFULL 

2.91 81.00 10,03 13.74 5.86 

DSUBC ASUBC DSUBN ASUBN . 

2.82 6.89 3,00 7.07 ~ 

| VELOT AQUT VELIN AIN HWE 

11.56 7.01 11.46 7.07 1152.74 

ER 

1 NORMAL END OF WSPRO EXECUTION. 

C:\WSP> 
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