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. ; Dear Mr. Ballman and Mr. Tans: re - | | | | 

oe + RE: Crandon Project - Section 404 Permit Application -AddendumI | 

ww? ~ Crandon Mining Company (CMC) is pleased to file the enclosed document titled Section 404 
Permit Application - Addendum 1 for the Crandon Project. On July 7, 1994 CMC filed a Section 

_.. 404 Permit Application for the project in order to initiate district activities associated with the 
‘review of the proposed project pursuant to Section 404 of the Clean Water Act. =. ns 

ms The July 7, 1994 submittal included information regarding the proposed project current at that - 
_._. time.as well as relevant sections of the 1985 Environmental Impact Report (ERR). Since that 

_..- submittal, CMC has modified the project and completéd:a‘numbet of studies to update the 

previous EIR. This submittal provides updated projéct information and the following 
_.. documentation as required by the Section 404(b)(1) Guidelines; | 

ne Alternatives analysis; re 7 | 
ee Description of wetlands of the study area; _ oe | | , : 

=» @ Measures to avoid/minimize wetland impacts; - | oe 
— @ ) Unavoidable impacts; and . . | a - Wetland compensation. a oo 

-.- Please note when reviewing the addendum that CMC has determined that the project will - | oe 
directly impact approximately 29.5 acres of wetland, which is approximately 1.4 percent of the 

- wetlands in-the study area. This is a substantial reduction from: the project as proposed in the © 
~—--1980’s. The reduction is the result of CMC’s work to avoid and minimize wetland impacts. 

CMC believes that the location and design of project facilities will"create the least overall | 
20 - environmental impacts and also minimize direct impact to wetlands. oo 

| 2 piameat ANDER BUSINESS 0 CE OU oe > \CRANDON FIELD OFFICE ea 

-s JNVBROWNST,3RDFLOOR eA < ty-AP.0.BOX 36 104W.MADISON 
_ | RHINELANDER, WI54501-3161 ao A ree _oss» CRANDON, WI 54520-0336. | 
--TEL.: (715) 365-1450 FAX: (715) 365-1457, Ce ® , TEL: (715) 478-3393 | FAX:.(715) 478-3641



—_ i Mr. David L. Ballman/Mr. Bill Tans | oF | 

wy 
Page | a 

a oe To mitigate the direct and indirect wetland impacts of the project, CMC proposes to develop a 
__.__- wetland mitigation site encompassing approximately 57 acres. A discussion of the development 
___, Of this site and its wetland functional values is also contained in the addendum. | | —— 

oe We request that the St. Paul District begin its review of the addendum as soon as practicable and 7 
_... that a conference be set to discuss the addendum and project schedule: We suggest that WDNR 

be included in these discussions. an a BS | | 

ee If you or your staff have any questions regarding the addendum, please contact me at (715) 365- 

Sincerely, oo a 

- oe cf | ~KR_OG HA, o a CY, S ” “7, a ce a | 

~~ Jerome D. Goodrich, Jt. Y ee 
President BS Be | | 
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Crandon Mining Company 
© Section 404 Permit Application 

Executive Summary : 

Introduction | 

Crandon Mining Company has applied to the U.S. Army Corps of Engineers for a wetlands 
permit needed for building and operating the proposed Crandon zinc and copper mine. The 
permit procedure, required under Section 404 of the Federal Clean Water Act, is designed to 
make sure the company preserves wetlands to the maximum extent possible and replaces any 
wetlands directly affected by mine facilities. 

All told, the Crandon Project will result in a gain of high-quality wetland acreage in the Fox- 
Wolf River Watershed, in which the mine site is planned to be located. As now designed, the 

facilities will directly impact 29.5 acres of wetlands. This represents: 

° Less than half the 65.4 acres that would have been directly affected under the 
original mine plan prepared in the 1980s. 

° Less than 1.4 percent of the wetlands in an 18.3-square mile study area around 
the mine site. 

© To replace the 29.5 acres, CMC will restore 57 acres of wetlands on a farm in Shawano and 
Oconto counties that used to be a natural wetland. This restored wetland acreage is enough to 
replace both wetlands affected directly by mine facilities and other wetlands that may be affected 
indirectly, such as by lower groundwater levels in the immediate area of the mine. The following 
summary explains the steps CMC has taken to preserve and replace wetlands. 

Mapping and Ranking Wetlands 

Some wetlands are more important than others in terms of their value to the environment. 
Under federal law, high-quality wetlands must receive first priority in wetland protection. Ifa 
project will disturb high-quality wetlands, then replacement wetlands must also be of high quality. 

In an extensive survey of wetlands in an 18.3-square mile area around the mine site, CMC 
| mapped 2,145 acres of wetlands and assigned values to 174 wetland parcels based on their 

importance for such purposes as: 

° Plant and wildlife habitat | 
| ° Stormwater and floodwater storage 

° Groundwater recharge 
° Water quality maintenance 
° Recreation 
° Scenery 
° Education 

@ 
[MLD2]93C049 
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This process helped CMC minimize impacts on wetlands, preserve the most important wetland 
values, and choose an appropriate site for wetland replacement. © 

Preserving Wetlands 

Federal and state laws require CMC to design the mine for the smallest possible effect on 
wetlands. To reduce wetlands directly affected from 65.4 to 29.5 acres, CMC changed the size, 
shape and location of project facilities. The biggest reduction came from redesigning the tailings 
management area (TMA) by: 

° Reducing the overall size 
° Adjusting the shape | 
° Moving the location to the north 
° Changing the basin slopes and embankments 

These and other changes to the TMA saved 35.91 acres of wetlands. The following table shows 
how mine facilities will affect wetlands under the current design, compared with the previous 
design. 

Minimizing Wetland Disturbance 

Acres of Wetland Directly Affected 

Project Facilities Previous Design Current Design 

Plant Site 0.0 0.28 © 

TMA and Reclaim Pond 37.7 21.79 

Access Road 3.2 3.91 

Railroad Spur 3.9 3.05 

TMA Access Road and 0.6 0.47 

Tailings Pipeline Corridor 

TOTAL 65.4 29.5 

Replacing Wetlands | 

Under a wetland replacement formula used by the Wisconsin Department of Transportation, 
CMC would need to create 35.29 acres of wetlands which is a ratio of 1.2 new acres for each 
acre directly impacted by the mine project. CMC plans to create 57 acres, a ratio of 1.9 to 1, 
which is 58 percent more than dictated by the formula. 

The primary goal of wetland replacement is to create, within the same watershed, wetlands of 
similar quality to those directly affected by the project. Because there were no lands suitable for 
wetland restoration in the immediate area of the mine, CMC conducted an extensive search 

within a 50-mile radius. After screening 180 parcels of land and giving 35 of these a closer 
evaluation, CMC chose a portion of a farm straddling the border between Shawano and Oconto © 

[MLD2]93C049 
July 20, 1995 ii



_ counties. This parcel was a natural wetland until it was drained years ago for farming. CMC 
©@ rated this site as best for wetland restoration because: 

° It is large enough. 

° It lies in the Fox-Wolf River Watershed. 

° It has wetland-type soils that readily will support native wetland plants. 

° It has groundwater close to the surface and is bordered by drainage ditches that 
can be dammed to restore wetland conditions. 

CMC studies show that the land will revert to a high-quality wetland within a few years after it is 
flooded. Already, water collects on the site in spring, and it is used by migrating and breeding 
waterfowl such as mallard ducks, wood ducks, and Canada Geese. The site is nearly surrounded 
by wetlands, and wetland plants grow along drainage ditches and on lands that border it. These 
plants will naturally reseed the area. CMC will accelerate the process by tilling and reseeding 
portions of the land. 

CMC will develop the site by regulating water levels to help establish the desired mix of wetland 
plants. To prove that the restoration project has been successful, CMC will monitor the site for 
five to ten years, submitting reports to the Corps of Engineers every two years. 

When restoration is complete, the wetland will be a diverse community with three kinds of 
wetland habitat: 36 acres of shallow marsh, 13 acres of wet meadow, and eight acres of deep 

© marsh. Ultimately, CMC intends to turn the property over to a public entity for permanent use 
as a natural conservancy area. 

Wetland Replacement 

ee 

New Wetland Acreage Replacement Ratio 
eee EE 

Amount Recommended 35.29 1.2 to 1 
Under Wisconsin Department | 
of Transportation Formula 

Amount Planned by CMC 57 1.9 to 1 a Ne ee 
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® 1 Introduction 
» 

A permit application and supplementary information for a Water Regulatory Permit and 
Approval (Form 3500-53, Rev. 9-89) was submitted by Crandon Mining Company (CMC) on July 
7, 1994 to the U.S. Army Corps of Engineers (USCOE) St. Paul District (Moe, 1994). Copies of 
the permit application were provided at that time to the Wisconsin Department of Natural 
Resources (WDNR) and other interested parties. The July 7, 1994 submittal included 
information regarding the proposed project that was current at that time as well as relevant 
sections of the project’s 1985 Environmental Impact Report. Since that time, CMC has modified 
the proposed project and completed a number of studies to update the previous Environmental 
Impact Report. This submittal provides updated project information as well as the following 
supporting documentation required by the Section 404(b)(1) Guidelines: 

e Alternatives analysis’. 
¢ Description of wetlands of the study area 
¢ Measures to avoid/minimize wetland impacts 
¢ Unavoidable impacts | 
¢ Wetland compensation 

In addition to this document, numerous related permitting documents have been or will be 
submitted to the USCOE, WDNR and other interested parties relating to the Crandon Project. 
To avoid duplication, information contained in those documents is, in a number of cases, 

referenced in this addendum. 
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e 2 Description of the Proposed Action 

The main elements of the Crandon Project consist of an underground mine; ore concentrating 

facilities; water treatment facilities; a tailings management area; a water discharge pipeline and 

ancillary facilities such as an access road, a railroad spur line, and service and support facilities. 

An extensive description of the project is included in the Mine Permit Application. Following is 

a brief overview describing the entire project. The overview discusses the location of the mining 

facilities, the geology of the ore body, the mining process and the major project components 

which will be developed to operate and reclaim the proposed project in a manner which protects 

public health, safety, and the environment. The relative location of the project is shown on 

Figure 2-1. 

The anticipated rate of production, project life and projected employment requirements for the 

project are shown in Table 2-1. As with any industrial operation, the life of the facility could 

change based on economic conditions. 

Table 2-1 

Anticipated Production and Operation Data 

Daily Ore Production 5,500 tons 

Annual Ore Production 2,000,000 tons 

© Total Ore Production 55,000,000 tons 

Total Estimated Project Life 35 years 
Preproduction 3 years 
Mining 28 years 
Reclamation 4 years 

Production Schedule 7 days/week 

Employment (estimates) 
Construction (Peak) 750 
Operations 402-526 

Prepared by: PAE 
Checked by: JWS 

Within this section there are numerous references to the "project area", "mine site", "plant site" 
and the “tailings management area". These terms have specific meanings as follows. 

° Project Area - The project area is defined by the boundaries delineated on Figure 2-2. 

° Mine Site - The mine site is defined by the limits of disturbance of project facilities 

within the project area. | 

° Plant Site - The plant site is generally defined as the area within the mine site that 

© includes all mining, processing, concentrating, water treatment, administrative, and 

i th 
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storage facilities; portions of the railroad spur in the vicinity of the plant site; portions 
of the access road in the vicinity of the plant site; ventilation raises; and the project’s © 
water supply well and its accompanying pipeline corridor. The plant site also includes 
all surface water runoff and storage basins constructed in its vicinity. 

° Tailings Management Area (IMA) - The "TMA" is defined as the area within the 
"mine site" that includes the project’s four tailings cells and berms, the reclaim pond, 
the tailings and reclaim water pipeline and access road corridors, and contiguous 
borrow and storage areas. The TMA also includes all surface water drainage facilities 
constructed in its vicinity. , 

Two additional areas located outside of the project area include the narrow corridor from the 
intersection of the site access road and State Trunk Highway (STH) 55 to the Wisconsin River in 
which the project’s treated water discharge line is to be located, and the project’s wetland 
mitigation site located off-site in Shawano and Oconto Counties. Design information for the 
discharge pipeline to the Wisconsin River is included as part of the water treatment system 
engineering report prepared pursuant to Wisconsin Administrative Codes. Design information 
relative to the wetland mitigation site is included as part of this addendum. For completeness 
the description of the environmental aspects associated with these areas are included in the 
project’s EIR. 

The boundaries of the project area, plant site and TMA are shown on Figure 2-2. The plant site 
and the TMA are approximately 128 acres and 355 acres in size, respectively. The total area of 
disturbance, including the access road and railroad spur, is approximately 550 acres. 

2.1 Site Location © 

The Crandon ore body is located in Forest County, Wisconsin. The civil land survey location is 
Section 25, Township 35 North, Range 12 East, Town of Nashville, and Section 30, Township 35 

North, Range 13 East, Town of Lincoln. The project area is located five miles south of the City 
of Crandon and two miles east of STH 55 and the Mole Lake Indian Reservation. The plant site 
is approximately one-quarter mile north of Little Sand Lake and one mile south of Swamp 
Creek. The primary mine surface facilities, e.g., plant site, will be located north of the ore body. 
The proposed plant site layout is shown in Figure 2-3. Access to the plant site will be along a 
new access road from STH 55 northwest of the site. A railroad spur line serving the site will be 
connected northeasterly to the existing Wisconsin Central Limited Railroad. The project’s TMA 
will be located approximately one mile southeast of the plant site. 

The project area shown in Figure 2-2 includes those portions of property which CMC has 
purchased, leased, optioned for purchase or obtained by easements for use in the development of 
the plant site, TMA, access roads, railroad spur line and buffer areas. 

2.2 Geology 

The Crandon deposit is composed of two distinct mineralization types, zinc ore and copper ore. 
The minerals were deposited during the Precambrian era, about 900 to 2,500 million years ago. 
The deposit was formed at and just below the ocean floor by mineral bearing fluids of volcanic 
origin. Some of the material deposited by this volcanic system was sulfide minerals which 
accumulated in low spots on the ocean floor. Continued accumulation of other volcanic © 
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materials and sediments occurred which buried the sulfide deposit. Deep burial, 33,000 to 

6 50,000 feet, resulted in lithification and metamorphism which hardened and solidified both the 
host rock and the sulfide deposit over time. Later, a mountain building phase occurred in the 
region, tilting the volcanic layers and the deposit to a near vertical position. Thereafter, the 
deposit may have been covered by younger sediments, however weathering and erosion have 
removed these later rocks. The more recent geological process which has affected the deposit is 
related to Pleistocene glaciation which left the bedrock buried under unconsolidated glacial 
overburden deposits. 

The Crandon ore body is long and tabular with an approximate width of 100 feet, north-south, 
and a strike length of 4,900 feet, east-west. Based on the results of drilling, the ore body extends 
to an approximate depth of 2,200 feet. The interpreted geologic stratigraphy and ore body 
configuration are shown on Figures 2-4 and 2-5 respectively. 

The bedrock in the hanging wall and in the footwall of the ore body consists of a series of 
fragmental volcanic rocks, fine tuffs (solidified volcanic ash), debris flow (ocean floor and 
volcanic-derived sediments), breccia (blocky, angular particles), lapilli tuffs (gravel sized volcanic 
material) and flows. Overlying the bedrock is a sequence of unconsolidated glacial sands, clays, 
and gravels. The rock in contact with the unconsolidated glacial overburden is weathered to 
varying degrees. The amount of weathering ranges from simple staining to extreme weathering 
near the surface which reduced the rock to a clay-like material called massive saprolite. The 
glacial overburden consists of interbedded and co-mingled glacial till, which is material deposited 
directly by the glacier, and glacial outwash deposited by streams emanating from the glacier. 
These glacial deposits are found in various thicknesses in the area ranging from 75 feet to over 

eS 250 feet thick. | 

2.3 Key Project Elements 

2.3.1 Mine Development 

Access to the mine will be through a main production/service shaft located north of the ore body. 
The first of two ventilation shafts will be located east of this main production shaft. 
Underground lateral development drifts will access the ore body from the main shaft at 300 foot 
vertical intervals. These level development drifts are designed to provide access to the ore body. 
The lateral extent of a mine level at a given point in time will depend upon the need for access 

| to mining blocks, ore passes, and ventilation raises. A schematic longitudinal section showing a 
_ typical main level plan is shown on Figure 2-6. 

An underground ramp will also connect mine levels to allow for movement of mobile equipment, 
supplies, and personnel throughout the mine. This centrally-located ramp is also shown | 
schematically on Figure 2-6. 

Mine development will be divided into the following phases: 

1) Site preparation and the sinking of the main production shaft and the east ventilation 
shaft. This phase is expected to take 18 months to complete. 

2) The development of the underground ore handling and crushing system, the 
© development of the dewatering system, lateral development into the ore horizons and 
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development of the initial mining blocks (stopes). An internal mobile equipment 
access ramp will connect the main production ore levels. This phase of mine © 
development is also expected to take 18 months to complete. 

As shown on Figure 2-6, mine development and production will begin in areas chosen to avoid 
weathered bedrock which are expected to be the primary conduits for water inflow into the mine 
workings. 

2.3.1.1 Phase I Development 

Phase I development primarily includes simultaneous construction of two vertical shafts in the 
hanging wall rocks. Each shaft will be concrete lined through the overburden and the weathered 
subcrop rock. Collar construction through the glacial overburden will include stabilization and 
hydraulic control by ground freezing or other suitable techniques, followed by the excavation and 
concrete lining of the shaft into bedrock. If required, inert grout will be pumped under pressure 
through holes in the collar into the rock and glacial formations to provide a watertight seal. 
When the collar section of the main shaft and east ventilation shaft are completed, a headframe 
structure will be erected over each shaft. Conventional shaft sinking by drilling and blasting 
techniques will then commence at the main shaft and the east shaft concurrently. 

During shaft development, it is estimated that the drainage water from both shaft sinkings will be 
controlled to less than ten gallons per minute (gpm) by grouting. All shaft water will be pumped 
to the surface water storage ponds. 

2.3.1.2 Phase II Development @ 

Because the east shaft is smaller than the main shaft, it will be completed sooner. Upon its 
completion, horizontal level development will consist of driving a horizontal opening in the 
hanging wall rock to connect the east shaft to the main shaft (Figure 2-6). After the two shafts 
are connected, level development can commence to access the ore body. 

The underground ore handling facilities will be constructed near the main production shaft 
during this period. These facilities will consist of: (a) coarse ore and waste rock storage bins, 
(b) crusher facilities, (c) ore handling systems, and (d) a loadout facility. 

2.3.2 Mine Operations 

Level development from the main production shaft to the stoping areas will be driven at 300-foot 
vertical intervals. The primary mining method will be blasthole open stoping with delayed 
backfill. However, other mechanized variations, such as sublevel mining or cut-and-fill stoping 
methods may also be used. Stopes (Figure 2-7) will average approximately 300 feet high by 
75 feet long, and will vary with the width of the ore body. Ore will be drilled in a stoping block, | 
then blasted and removed. Top hammer or down-the-hole drills will be used to drill 
approximately four to six inch diameter blastholes on approximately 12-foot by 12-foot center 
spacing for production stope blasting. Broken ore will be removed from the drawpoints at the 
bottom of each stope using mechanized mining equipment which will then transfer the ore to the 
crushing level below by means of ore pass raises. Primary crushed ore, at a top size of eight 
inches, will be conveyed to a skip loading pocket and hoisted to the surface. 
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A typical stope will contain approximately 250,000 tons of ore. At a 2,000,000-ton annual 
© production rate, approximately eight stopes will be mined out each year, which exposes less than 

five percent of the footwall and hanging wall area of the ore body at any one time. Exact 
production parameters will be based on the grade of the ore in the mined stope; the mechanical 
characteristics of the rock in the stoping block; and the potential for inflow of water. 

A permanent bridge, or crown pillar, of bedrock directly beneath the glacial overburden will be 
purposely excluded from mining activity. This bedrock barrier, averaging approximately 100 feet 
thick, along with the routine backfilling of mined-out stopes, will maintain surface stability and 
prevent subsidence. 

In the uppermost mine levels where the ore and host rock may have been moderately weakened 
by surficial weathering, mechanized cut-and-fill mining may be employed. This method is 
commonly used by the industry and involves removal of horizontal lifts of ore of variable 
thicknesses. The void created by each horizontal mining pass is backfilled prior to mining the 
next upper lift. Less than 10 percent of the ore body may require use of this mining method. 

- The planned mining methods provide for backfilling all stopes following ore extraction. These 
practices, combined with the fact that five to 10 percent of the potentially minable ore will be left 
in place as pillars throughout the mine, will provide perpetual stability of the mine area bedrock 

| and glacial overburden. Backfilling will also result in the reduction of pathways for water 
migration as mining progresses. 

Mine backfilling will begin with the start of milling operations and after the first stope is 
depleted. The backfill will consist of mill tailings 10 to 15 micron or greater in size, 

© supplemented with coarse waste rock retained underground. Uncemented tailings backfill will 
have a hydraulic conductivity on the order of 0.028 feet per day. The hydraulic conductivity of 
cemented tailings backfill will be lower. Backfill slurry containing approximately 60 to 70 percent 
solids will be pumped underground through boreholes fitted with distribution pipes. The 
backfilling operations will normally be conducted to coincide with the mining schedule. 

Waste rock material from mine development will be used in the stope backfilling process and will 
be placed before or during the placement of hydraulic tailings fill. The hydraulically-placed fill 
will flow into and fill the voids between the rock fragments. 

Cement will be added to the backfill when needed to provide stability so that the column of fill 
will stand unsupported and enable complete removal of the ore in the adjacent stope. 
Approximately one-third to one-half of the total backfill placed in the mine will contain cement. 

2.3.3 Mine Dewatering and Groundwater Inflow Control 

Groundwater inflow will vary during the different stages of mine construction and operation. 
The proposed mining plan for the Crandon Project avoids entry into weathered zones during the 
initial operations, therefore deferring maximum and steady state inflow rates. During the initial 
operations, groundwater inflow is expected to be minimal and localized, occurring through 
isolated bedrock fractures that have limited capacity to move water. During this period, 
exploration holes will be advanced into the weathered bedrock areas to dewater them. The 

e water removed in this fashion will primarily be stored water which will be withdrawn at rates that 
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can be effectively managed at the project’s water treatment plant. A more detailed description 
of this process follows. © 

As mine development progresses upward from the original mining areas (Figure 2-6), diamond 
drilling techniques will be used to identify active underground water courses prior to advancing 
the mine face. Diamond drill holes will be used throughout the mine to drain stored water. 
Flows encountered on the uppermost active mine level will be captured by interceptor drill holes 
and contained to avoid contamination by mining operations on levels below and to reduce 
pumping head. A conceptual cross-section of the groundwater interceptor system showing the 
collection methodology is presented in Figure 2-8. Standard rock grouting techniques, typically 
using neat cement, may also be used for local inflow control during the early mine years to limit 
total mine pumpage. 

Typically, groundwater interception holes will form conical fans in the weathered rock above the 
development openings, thus increasing the radius of the drains. As is common practice in other 
mines, the drill hole collars will be fitted with valves to allow controlled water removal. 

Groundwater collected from exploration drilling or other drill holes placed specifically for inflow 
interception will be routed directly to a clean water sump and pump station near the main shaft 
in the upper mine level. The collected groundwater will typically be pumped to the water 
treatment plant on the surface. However, a portion of the water may be retained underground 
for distribution as mine utility water. 

Groundwater seepage that is not captured by the interceptor system will infiltrate the mine 
workings and ultimately be recovered in the main sumps along with the mine potable, utility and 
backfill drainage water. Normal mine drainage collection will begin on each mine level where © 
groundwater seepage, utility water and backfill drainage will be ditched to small local sumps 
excavated in the drift wall. Decant water from the local mine level sumps will be piped or 
drained through boreholes or ditched to the main mine sumps located adjacent to the production 
shaft at the lowest level. 

The main mine sumps and pump station will generally be arranged as indicated on Figure 2-9. 
Sumps will consist of downgrade excavations in the wall rock adjacent to the pump station. 
These will function as pumping reservoirs with an outlet end bulkhead containing the pump 
suction pipes. | 

2.3.4 Ore Processing 

Ore mined from the Crandon deposit will be physically concentrated at the plant site by adding 
water to the crushed ore and grinding it to the size of fine sand particles. After grinding, the ore | 
Slurry will be pumped to a series of flotation circuits where reagents are added for separating 
metallic minerals from the ground-up ore. During this process, minerals will be selectively 
"floated" to the top of the flotation cells and removed. The remaining material, which is called 
tailings, will be either used as backfill in the mine or hydraulically transported to the TMA. 
Different flotation circuits require different reagents to concentrate specific individual minerals. 
A schematic of the ore processing circuits is shown on Figure 2-10. Separate concentrates of 
zinc, copper and lead minerals will be recovered by the flotation process. The concentrate from 
these processes will be thickened and filtered to an eight to 10 percent moisture content. 
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The tailings will range in size from sand to very fine particles. The coarser tailings from the 
°e mineral separation circuits will be used to backfill the mined-out stopes. The finer fraction will 

be sent to the TMA. 

In the TMA, the tailings will settle to the bottom of the lined basin. Excess water will then be 
pumped from the TMA basin to a reclaim pond for reuse in the ore processing facility. The ore 
concentration process, TMA, and reclaim pond are designed to operate as a closed circuit. The 
concentration process normally requires the continuous addition of "makeup" water. Water in 
this circuit will not require treatment because a discharge will not normally take place. The 
water treatment system will be designed to treat tailings pond waters for discharge, if necessary. 

2.4 Infrastructure 

Infrastructure features to support the mine and milling operations include a water treatment 
plant, ore and waste rock storage facilities, mining waste management facilities, access road, 
railroad spur line, electric power transmission lines, a natural gas pipeline, a treated water 
discharge pipeline, and ancillary buildings and storage facilities. A discussion of each follows. 

2.4.1 Water Treatment 

A water treatment plant will be constructed as part of the project facilities. It will treat mine 
water and, if needed, process water prior to discharge. Intercepted groundwater is expected to 
be representative of natural groundwater quality. If the monitoring of this groundwater indicates 
that the water quality is not suitable for direct discharge, it will be routed through the water 
treatment plant. Groundwater that bypasses the interceptor system and comes in contact with 

© mining activities will be commingled with other mine drainage water, such as the water used to 
cool the drill bits while drilling the blast holes. All of these "contact waters" will be routed 
through the water treatment plant. 

The water treatment plant will include a lime and sulfide precipitation system with filtration and 
pH adjustment. Treatment solids from this facility will be placed along with the ore processing 
tailings in the TMA. Mine water will be treated to meet WDNR Water Quality Standards 
before being discharged to the Wisconsin River via a discharge pipeline installed primarily along 
the U.S. Route 8 corridor (Figure 2-11). 

The treatment system is designed with two holding ponds to retain the treated water so it can be 
sampled prior to discharge. This will ensure all water meets discharge standards, prior to 
discharge. 

Sanitary water will also be generated at the facility. Sanitary water will be handled separately 
through a package sanitary water treatment plant. The treated effluent from this plant will be 
pumped to the TMA. 

2.4.2 Mining Waste Management 

Crandon Project mining wastes will include waste rock, tailings, refuse, water treatment plant 
solids, and laboratory wastes. 
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Over 50 percent of the waste rock generated by the project will be left in the mine to be used as 
backfill for mined-out stopes. Limited quantities of waste rock will be brought to the surface © 
during preproduction and managed as discussed in Section 2.4.3 below. As discussed in 
Section 2.4.4 below, approximately 50 percent of the tailings generated by the project will be 
returned to the mine as backfill, with the remaining 50 percent placed in the TMA. 

During the mining operations on-site laboratories will be used to conduct metallurgical testing 
for mining grade control and for production quality assurance testing related to milling 
operations. Wastes generated from the performance of these tests will be placed in the TMA. 
Approximately 900 cubic yards of general refuse such as office wastes will be generated at the 
facility each year during the 35 years of construction, operation and reclamation. The 
reclaimable portion of this waste will be recycled in accordance with state law. The remaining 
waste materials will be disposed of by a contractor in an approved off-site landfill. 

Solids will be generated from the treatment of project generated waters. These solids will be 
placed in the TMA with the tailings. 

2.4.3 Preproduction Ore/Waste Rock Storage Areas 

Two storage areas will be located to the north of the main production shaft to store ore and 
waste rock hoisted to the surface during pre-production mine development. Prior to the 
commencement of underground crushing and the start of mill operations, approximately 
1,050,000 tons of uncrushed ore and waste rock of a maximum size of 24-inches will be placed on 
the two separate areas. One storage facility which will be lined will be used to store 
approximately 350,000 tons of ore and about 100,000 tons of Type II waste rock. The remaining 
600,000 tons of Type I waste rock will be deposited on an unlined area located east of the lined © 
storage area. Type I waste rock is material that has a very low potential to leach, while Type II 
waste rock has a higher leaching potential. The lined area is designated as the preproduction ore 
storage area on Figure 2-3. The unlined area is referred to as the construction material storage 
area on the same figure. Both storage areas have been designed to accommodate the maximum 
potential amount of waste rock and ore hoisted from underground during the preproduction 
period and will occupy a total area of approximately 18 acres. | 

For the preproduction ore storage area a central ridge will divide the facility on its north-south 
axis. Each side of the lined pad will slope away from the center. The pad will be bounded by 
berms with runoff collection ditches which will route water to a lined water storage basin. The 
base of the pre-production ore storage area will consist of a compacted layer of existing soil 
overlain by a geomembrane liner. A till cushion will be placed over the geomembrane. Water 
from this area will be drained to a water storage basin. The location of the basin is sized to hold 
the volume of water from a 25-year, 24-hour storm event. Water from this basin will be either 
pumped to the TMA for use in ore processing or to the project’s water treatment plant. 

The base of the construction material storage area will consist of a compacted layer of existing 
on-site soil. The base will be sloped to drain toward another of the site’s surface water runoff 
basins. Water from this runoff basin will be discharged to natural site drainage ways. Following 
commencement of mill operations, the ore stored in the preproduction storage area will be 
processed. Type II waste rock stored in this area will be hauled by truck to the TMA for 
disposal or for use as riprap for TMA internal sidewalls. Type I waste rock will be used as 
construction material. | © 
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2.4.4 Tailings Management Area 

e All tailings produced by ore processing that are not used for mine backfill, hoisted Type II waste 

rock, water treatment plant solids and the small amount of laboratory wastes will be placed in 

the TMA. The TMA has been designed to provide long-term, environmentally-safe containment. 

Tailings and treatment plant solids will be pumped to the TMA through a high density 

polyethylene (HDPE) pipeline. Waste rock will be transported to the TMA by truck. 

As shown on Figures 2-12 and 2-13, the TMA will consist of four cells, each of which will be 

lined and include a leachate collection system. The four cells, referred to as TMAI through 
TMA4 will each be constructed and operated in two stages. TMA1 and TMA2 are designed to 

contain the tailings from processing the zinc ore. TMA3 and TMA4 will be used for the copper 

ore tailings. The approximate capacities and site lives for each cell are shown in Table 2-2. 

Table 2-2 

Approximate Tailings Management Area Capacity 

TMA Cell Capacity (in millions of cubic yards) Approximate Site Life (years) 

TMA 1 4.0 6 

TMA 2 7.8 10 

| : TMA 3 39 6 

© TMA 4 4.8 6 

Tota OS 
Prepared by: PAE 
Checked by: JWS 

TMA cell construction and operation will first involve constructing and filling Stage 1 of TMAL. 
As the tailings in Stage 1 approach the design elevation, Stage 2 of TMA1 will be built. When 
approximately one to two years of capacity remain in TMAI, construction of Stage 1 for TMA2 
will begin. When TMAL1 is full, tailings placement in TMA2 will start. After consolidation, 
reclamation of TMA1 will begin, while filling in TMA2 progresses. The same process will 

continue for TMA3 and TMA4. 

The tailings slurry will be transported from the concentrator building to the TMA through an 
approximate 16-inch inside diameter HDPE aboveground pipeline. The location of the pipeline 
is shown on Figure 2-2. The pipeline will lie above ground in a lined ditch. A 22-foot wide 
access road will be located next to the pipeline for service and maintenance. Pumps used for 
pumping the tailings slurry in the pipe will be located in the concentrator building. The pipeline 

ditch will be sloped to lined sumps located at the plant site and approximately midway between 

the plant site and the TMA to collect tailings and water in the event of leakage or to provide 

storage if the pipe must be drained. 

The tailings slurry will be deposited in the active TMA cell using spigots. The spigot discharge 

© point(s) will be regularly moved around the inner perimeter of the active cell to facilitate even 
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distribution of tailings and to keep the tailings saturated. The excess water that drains from the 
slurry after the tailings have settled will flow to an area in the center of the cell and will be © 
pumped to the reclaim pond. Water in the reclaim pond will be retained for a short time and _ 
then pumped to the mill for reuse in the process circuit. The tailings operating system is 
designed to maximize tailings density. 

The TMA cells have been designed to meet the standards contained in applicable state statues 
and administrative codes which are written to protect the public health and welfare. Key TMA 
design features include: 

° An average 43-foot separation from the base of the TMA to groundwater. 

° A minimum 1,250-foot separation from the nearest lake or stream. 

° A composite liner consisting of a low-permeability soil member and a geomembrane 
liner. 

° A leachate collection system over the bottom of each cell and partially up the interior 
sidewalls of each cell. 

° A reclaimed final cover consisting of the following components from top to bottom. 
- topsoil 
- rooting layer 
- drainage layer 
- geomembrane liner ) 
- low permeability soil liner | © 
- grading layer 

° Surface water control structures designed to accommodate a 100-year, 24-hour storm 
event. 

2.4.5 Access Roads 

A site access road will be constructed from STH 55 to the plant site. A second access road will 
be constructed from the plant site to the TMA. The site access road will be approximately three 
miles long and consist of bituminous concrete with gravel shoulders. The treated water discharge 
line will be buried in the right-of-way of the site access road. The TMA access road will be 
approximately one mile long and will be gravel-surfaced. Pipelines for tailings disposal and 
reclaim water will be sited adjacent to the TMA access road in a lined ditch. 

2.4.6 Railroad Spur 

A 2.7-mile railroad spur line will be constructed from the plant site to the Wisconsin Central 
Limited Railroad located to the northeast. The spur line will consist of a single track along most 
of its corridor. A side track will be located near the point where the spur line connects with the 
main railroad line. The sidetrack will be used for switching and rail car staging. The spur line 
will be used to bring cement, lime and other materials to the plant, and to ship concentrates to 

market. Concentrate will be shipped in enclosed cars or containers. 
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2.4.7 Utilities 

5 Electrical service to the project site will be provided by Wisconsin Public Service Corporation 
(WPSC) by an electric transmission line constructed between an existing substation near Monico, 
Wisconsin, and a new substation to be located at the plant site. The substation near Monico will 

be upgraded by WPSC as part of the extension of electrical power for the project. 

The WPSC area distribution system, which will likely be located near the south end of Lake 
Metonga, will supply natural gas for the project via a pipeline installed to the plant site. The 
pipeline route will follow existing county roads, cross Swamp Creek north of the plant site, and 
then follow the main plant access road into the site. . 

2.4.8 Other Facilities 

In addition to the project elements discussed above other site facilities as listed below will be 
constructed and used as part of the project: 

Administrative offices Surface maintenance shops 
Changehouse facilities Potable water supply and distribution system 
Explosive storage areas Fire protection systems 
Gate house Lubricant storage 
Core logging and storage Bulk fuel storage 
Covered storage area | Lay-down areas 
Truck weigh scale Railroad weigh scale 
Fencing Mobile equipment fuel station 

© On-site roads Parking areas 
Area lighting Material storage areas 

2.4.9 Surface Water Controls 

Precipitation falling within the limits of the plant site will be collected and directed to one of a 
number of water storage basins. Contact runoff will be directed to the water treatment plant or 
to the TMA. Non-contact runoff will be directed to existing natural drainage features after 
passing through runoff basins. Precipitation falling within the TMA will co-mingle with process 
water and become part of the water used in the mill circuit. Some of the surface water drainage 
originating from outside the active mining area will be intercepted by a series of drainage swales 
and directed to existing natural drainage features. 

2.4.10 Wetland Mitigation 

Although mine facilities have been designed to minimize impacts on wetlands, as part of project 
construction activities, approximately 29.5 acres of wetlands will be either excavated or filled. To 
compensate, CMC will develop replacement wetlands on a site located in Shawano and Oconto 
Counties. The selected site is in an area that was originally wetlands, but was converted to 
cropland. The establishment of the compensation site involves reconverting it from cropland 
back to wetlands. Section 8 of this report contains a detailed discussion of the proposed 
compensation site. 

LD 
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2.4.11 Mine Reclamation 

Topsoil will be salvaged and stored from all disturbed areas for use in reclamation activities. @ 
Reclamation of the mining site will occur on an ongoing basis during construction and operation, 
and as the final phase of the project. After mining, the area will be used for forestry and as 
Open green space. During construction, disturbed soil areas will be revegetated on a continual 
basis such that wind and water erosion potential is significantly reduced. These areas will either 
be temporarily reclaimed or finally reclaimed depending upon their location relative to future 
construction activities. 

Final reclamation of the plant site will begin after completion of mining. All open boreholes will 
be sealed in compliance with applicable regulations. Salvageable equipment from the mine will 
be brought to surface. Any equipment left underground will have potentially harmful fluids 
removed. The shafts to the mine will be sealed with reinforced concrete plugs. Surface facilities 
may be converted to other uses if possible. If other uses are not feasible, those facilities will be | 
removed. The site area will be regraded and revegetated. Settling basins and ponds will be : 
drained and the area reclaimed. Containment structures will be removed. Disturbed areas will 
be regraded and revegetated. The TMA will be reclaimed in phases during its lifetime. Final 
closure of the last cell of the TMA will occur late in the sequence of project reclamation. 

The water treatment plant and associated pipelines will be removed after they are no longer 
required. Salvageable equipment will be transported off-site. Scrap and treatment solids will be | 
placed in the TMA prior to closure of the final cell. Buried segments of pipelines will be purged 
and left in place. Above-grade pipelines will be removed. The water treatment plant area and 
pipeline routes will be graded and revegetated. @ 

On-site roads, the plant site access road and the railroad spur line will be among the last items to 
be reclaimed. Reclamation of these features would be dependent upon the final site use. If no 
future use is anticipated, the construction materials will be removed. Bituminous pavement will 
be salvaged for use elsewhere, if possible, or placed in the TMA. Rail will be salvaged. The 
areas will be regraded and revegetated. 

Utilities that service other customers along the route to the plant site will be left in place. The 
portion of the utilities that extend onto the plant site will be removed if above ground, or remain 
in service depending upon the final use of the site. Below ground piping will be flushed as 
required, capped and left in place, if no longer in service. | 
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3 Project Purpose 

© The purpose of the Crandon Project is to develop an underground mine to facilitate the 
extraction of zinc and copper ore for on-site benefication prior to the transport of the resulting 
concentrates outside Wisconsin for further processing. Given that the location of the ore body is 
fixed and that it is necessary for technological, logistical, economic and environmental reasons to 
locate surface facilities near the ore body, flexibility in locating Crandon Project surface facilities 
is significantly reduced in comparison to other non-mining projects. Within these constraints, 
CMC believes that the location and design of project facilities will create the least overall 
environmental impacts and also minimize direct impacts to wetlands. 
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4 Alternatives Analysis 

© A detailed alternatives analysis for the project has been conducted and is included in Section 4 of 

the project’s 1995 Environmental Impact Report. The analysis, which is incorporated into this 

addendum by reference, addresses alternatives identified and evaluated for major project 

features. As demonstrated in that analysis, CMC does not believe that there are any practicable 

alternatives to its proposal which would result in further avoidance or minimization of impacts to 

wetlands. 

we 
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5 Study Area Wetlands 

© The purpose of this section is to present data regarding the current condition of wetlands in the 
area surrounding the proposed Crandon Project site. The wetland studies were conducted to 
Satisfy the requirements of Section 404 of the Clean Water Act and Wisconsin Administrative 
Code (WAC) NR 132. Field and laboratory methods are described in Section 5.1, followed by a 
summary of the wetland types identified in Section 5.2. Ecological relationships between the 
study area wetlands and wetlands existing in the region are discussed in Section 5.3, while 
hydrological relationships are addressed in Section 5.4. 

5.1 Field and Laboratory Methods 

Wetland studies were begun in the early 1980s by Normandeau Associates, Inc. and 
_ Interdisciplinary Environmental Planning, Inc. (IEP). Wetlands in the study area were mapped 
and characterized, and the wetland’s functional values were assessed. This work was validated 

and updated by Foth & Van Dyke for the purposes of incorporation into the project’s May 1995 
Environmental Impact Report (Foth & Van Dyke, 1995a). 

The wetland study area is defined as an approximate 18.3 square mile area surrounding the 
Crandon Project site (Figure 5-1). Study methods employed by previous investigators, as well as 
the current studies by Foth & Van Dyke, are described below. Methods are divided into two 
categories: 1) wetland mapping, delineation, and characterization, and 2) wetland functional 
analyses. 

e 5.1.1 Wetland Mapping, Characterization, and Delineation 

In 1981 and 1982, assessments were conducted on wetlands existing on the CMC property that 
were larger than 0.25 acres. The assessment included wetlands in an approximate 9.4 square 
mile area encompassing the plant site, two alternative TMA sites, the access road corridor, and 
the railroad spur corridor (Normandeau Associates, Inc. and IEP, 1982a,b,c,d). IEP evaluated 

additional wetlands in 1983 in a larger study area than that used in 1981 and 1982 (IEP, 1983). 
In total, the two assessments mapped and evaluated the functional values of the wetlands in an 
approximate 18.3 square mile study area. 

Wetlands were originally mapped at a scale of 1 inch = 400 feet by stereoscopic interpretation of 
1976 to 1981 aerial photography. Each mapped wetland was visited during the field surveys. 
When discrepancies were noted, the aerial photography was stereoscopically reviewed in the field 
and corrections were made to the map (Normandeau Associates, Inc. and IEP, 1982a,d). 

Quantitative studies of plants and wildlife communities were conducted in wetlands | 
representative of the different types of wetlands existing in the study area (e.g., scrub/shrub, 
emergent/wet meadow, bog, etc.). Plant communities were sampled during the spring at three 
representative areas within each wetland type. Vegetation was sampled on points at fixed 
intervals along transects. Each plot was divided into three vertical strata (i.e., overstory, 
intermediate strata, herbaceous layer). A relative importance index was computed for each 
species in each strata (Normandeau Associates, Inc. and IEP, 1982a). 

Herptofauna, mammals and avifauna were inventoried in representative wetlands. In general, the 
© survey for reptiles and amphibians noted all individuals seen or heard during each phase of the 
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field work from April to June. Spotted salamanders were intensively sampled using pitfall traps 

and drift fences. Two representative areas of each wetland type were selected for bird census. A © 

line transect and one listening station were established. All bird species seen or heard were 

recorded. Two representative areas in each of the wetland types were trapped for small and 

medium-sized mammals. Captures in each area were summarized by species and expressed in 

numbers caught per 100 trap nights (Normandeau Associates, Inc. and IEP, 1982a). 

Fugro-McClelland, Inc. mapped additional wetlands, typically less than 0.25 acres in size, in the 

plant site and TMA areas in 1992. Similar procedures to those described for the 1981/1982 work 

were followed. 

In August 1994, Foth & Van Dyke delineated wetlands 5, P2, F64, F65 and M3 in accordance 

with the 1987 U.S. Corps of Engineers Wetland Delineation Manual. The purpose of this 

delineation was to select a subsample of wetlands to validate the work conducted by 

Normandeau Associates, Inc. and IEP Inc. in the early 1980s for consistency with the 1987 

USCOE Manual (USCOE, 1987) mapping methods. These wetlands, totaling approximately 25 

percent of previously delineated wetlands in the area of planned disturbance, were delineated, 

flagged, and a horizontal control survey was conducted to allow for the production of a wetland 

boundary map which could be directly compared with the wetland map prepared by the previous 

investigators. The results of this verification evaluation are described in Section 5.2. 

In November 1994 as part of investigating alternative sites for wastewater discharge absorption 

ponds, Foth & Van Dyke delineated a 0.26 acre wetland located to the northwest of the plant 

site. This wetland, referred to as Wetland 22, is located in an area that was clear-cut by a third 

party since the previous wetland studies were conducted in the early 1980s. Wetland 22 is 

situated upgradient of a logging road that appears to have impeded the natural flow through a © 

drainage swale, thereby creating conditions suitable for the formation of this small wetland. A 

letter (Moe, 1995) discussing the delineation of this wetland is provided in Appendix A. 

5.1.2 Wetland Functional Assessment Methods 

The functional values of 158 wetlands in the study area were assessed by Normandeau Associates 

Inc. and Interdisciplinary Environmental Planning, Inc. in the early 1980s (Normandeau 

Associates, Inc. and IEP, 1982 a through d; IEP, 1983). The functional values of 16 additional 

wetlands were assessed by Fugro-McClelland in 1995. The wetland functions considered, as 

required by WAC NR 132, included the following: 

1. Biological 6. Water Quality Maintenance 
2. Hydrologic Support 7. Cultural/Economic 
3. Groundwater 8. Recreational 

4. Storm and Floodwater Storage 9. Aesthetics | 

5. Shoreline Protection 10. Educational | 

A separate model, representing each of the above wetland functions, was used to provide a score 

for each of the ten functions for each modeled wetland. The individual scores from each model 

were then weighted and summed to provide an overall wetland functional value ranking for each 

wetland. The biological and hydrological functions (i.e., hydrologic support, groundwater, storm 

and flood water storage, shoreline protection, and water quality maintenance) were considered of 

equal importance and each was weighted 40 percent. The remaining 20 percent was divided ©} 
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equally among the cultural/economic, recreational, aesthetics and educational function. The final 
© ranking was based on a scale of 0 to 100, with 100 the highest possible ranking. Assessment 

| methodology is described in detail in Appendix B. 

5.2 Wetland Characterization/Classification 

In total, approximately 2145 acres of wetland have been mapped within an approximate 18.3 
square mile (11,711 acres) area surrounding the proposed mine facility. As a result, 256 

_ Individual wetlands were mapped as shown on Figure 5-1. Out of that number, 174 wetlands 
were greater than 0.25 acres or existed in areas where potential direct impacts are expected to 
occur. A functional values assessment was conducted for each such wetland (i.e., the named 
wetlands [e.g., W1] shown on Figure 5-1). All 256 wetlands were habitat typed (Figure 5-2). In 
a WDNR correspondence/memorandum dated September 15, 1994 from Dave Siebert, it was 
indicated that WDNR field staff evaluated the wetland work completed in the 1980’s and were 
satisfied with the mapped wetland boundaries (Siebert, 1994). A copy of this memorandum is 
included in Appendix A. Further, based on the 1994 Foth & Van Dyke validation of the 
previous wetland mapping, it is concluded that the wetland mapping/characterization work 
performed by Normandeau and Associates, Inc. and IEP (1982a through d and 1983) is a 
conservative representation of the wetlands in the entire study area and may have overestimated 
the acreage by up to 13 percent (Appendix C). 

Table 5-1 provides a summary of the wetlands existing in the study area by wetland habitat type 
reflecting current updated information. Table 5-2 presents a comprehensive listing of all 
wetlands in the study area, including dominant wetland habitat type and acreage. The results of 

© the wetland functional analysis are presented in Appendix D. 
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| Table 5-1 

: | Summary of Wetlands Existing Within the Study Area 
and Limits of Project Facilities 

Wetland Habitat Type | Study Area’ (acres) 

Aquatic Bed 3 

Emergent/Wet Meadow 192 

Shrub Swamp 274 

Conifer Swamp 1,306 

Deciduous Swamp 193 

Bog 175 

Total 2,145 

* Within the 18.3 square mile study area. 

Prepared by: RFS 
Checked by: AWZ 
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Table 5-2 

Study Area Wetland Vegetation Types and Sizes © 

Dominant Vegetation 
Wetland ID Type (1) Total Acres 

Al SM 0.74 

A2 CS 2.15 

A3 DS 1.11 
Bl SW 0.01 

B2 CS 5.19 

B3 DS 1.5 

B4 CS — 20.54 

BS CS 0.55 

B8 DS 0.48 

D1 CS 4.39 

D2 SW 0.09 

D3 DS 1.61 

D4 CS 17.15 

D4A DS 1.84 

D5 B 0.9 

D8 DS 0.78 ©} 

D18 DS 0.94 

F1 SW 3.9 

F2 SM 20.3 

F4 CS 3.81 

F5 CS 3.32 

F6 SW 0.02 

F7 SM 20.46 

F8 DS 0.9 

F9 CS 7.74 

F10 CS 9.02 

F11 CS 18.37 

F12 | SM 15.12 

F13 CS 1.35 

F15 DS 36.47 | 

F16 B 8.81 

F17 DS 1.75 

F18 CS 56.34 

F19 SM 9,21 

F21 SM 1.35 

F22 DS 2.21 © 
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e Table 5-2 (Continued) 

Dominant Vegetation 
Wetland ID Type (1) Total Acres 

F23 SM 4.46 

F24 SW 0.01 

F25 DS 4.08 

F26 SW 0.12 

F27 DS 3.44 

F28 | B 59.69 
F29 SS 3.16 

| F30 SW 0.02 

F31 CS 6.45 

F32 DS 0.68 | 

F33 DS 1.82 . 

F34 DS 0.45 

F35 CS 2.17 

F36 DS 1.36 

F37 SM 15.72 

F38 SW 0.09 

F39 $s | 5.92 
©@ F40 SM | 7.9 

F42 SS 0.44 

F43 B 1.33 

F45 B 0.65 

F46 DS 3.36 

F48 CS 0.53 

F50 DS 0.59 

F51 DS 0.45 

F52 B 2.91 

F53 CS 13.93 

F54 B 0.93 

F55 DS 0.52 

F57 DS 6.22 

F58 SM 0.4 

F60 DS 31.76 

F61 | DS 2.03 

F62 DS 8.27 

F63 CS 9.68 

F64 B 4.62 

F65 SS 2.16 

© F66 CS 16.27 
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Table 5-2 (Continued) 

Dominant Vegetation e 
Wetland ID Type (1) Total Acres 

F69 DS 1.38 

F70 DS 2.44 

F72 DS 4.29 

F81 SM 0.33 
F86 DS 0.46 

F87 DS 0.74 

F90 AB | 0.23 

F114 SM 0.52 

F116 CS 0.79 

F119 CS 1.11 

F121 CS 0.48 

F122 DS 0.61 

F122A SS 0.46 

F125 SS 0.87 

F126 SM 1.45 

F127 | DS 1 

G1 DS 0.37 

H1 | CS | 18.62 © 

Il | DS 0.64 

J1 DS 0.52 

K1 SW 0.13 

K2 DS 5.17 

K3 CS 12.52 

K4 SS 0.8 

KS B 1.3 

Ll DS 0.97 | 

M1 SS 1.09 

M2 SW 0.3 

M3 DS 4.51 

M4 DS 1.37 

M5 CS 1.83 

MSA CS 0.09 

YM6 DS 0.62 

N1 SS 0.71 

O1 CS 113.85 

O3 DS 2.22 

P1 DS 2.75 

P2 CS 18.09 | © 
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Table 5-2 (Continued) 

© Dominant Vegetation 
Wetland ID Type (1) Total Acres 

Ri DS 4,93 

RIA DS 7.15 

R3 SM 19.08 

RS5 CS 10.43 

R7 DS 1.52 

R7A SS 2.72 

R8 SS 1.92 

T1 B 1.66 

T2 B 1.74 

T3 SS 0.32 

T4 CS 199.02 

TS CS 1.64 

Z1 SM 7.38 

Z2 SM 15.6 

Z3 SM 2.04 

ZA SM 1.45 

ZS SM 19.34 

© Z6 CS 44.68 

Z7 DS 3.89 

Z8 DS 2.78 

Z9 CS 9.54 

Z10 DS 20.93 

Z11 CS 26.18 

Z12 SS 6.9 

Z13 SS 4.08 

Z14 CS 75.28 

Z15 CS 9.89 

Z16 CS 33.79 

Z17 SM 3.35 

Z18 DS 9.59 

Z19 CS 3.53 

Z20 SM 42.36 

Z21 CS 3.54 

Z22 SM 22.7 

Z23 CS 226.96 

Z24 CS 4.02 

Z25 SS 16.26 

© Z26 B 2.86 

a 
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Table 5-2 (Continued) 

Dominant Vegetation @ 
Wetland ID Type (1) Total Acres 

Wi CS 436.64 

W2 CS 78.47 

1 SS 0.67 

2 DS 0.65 

3 SM 0.71 

4 SS 1.98 

5 SM 0.28 

6 SM 0.16 

7 CS 0.2 

8 CS 0.27 

9 SM 0.19 

10 CS 1.41 

11 DS 0.72 

12 DS 0.11 

13 DS 0.07 

14 DS 0.06 

15 DS 0.14 

16 DS 0.1 

1 Ds 054 © 
18 CS 1.51 

19 DS 0.13 

20 DS 1.85 

21 SM 0.07 

22 SM | 0.26 

Other Mapped Wetlands in 
Study Area Various 52.52 

(1) SM = _ Emergent marsh/wet meadow. 
CS = Coniferous Swamp. 
DS = Deciduous Swamp. | 
B = Bog. 
SS = Shrub Swamp. 
AB = _ Aquatic Bed 
SW = _ Streamside Wetland. These may contain components of each of the above listed 

vegetation types. 

Prepared by: RFS 
. Checked by: AWZ 
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5.3 Ecological Relationships 

© To assess the significance of the wetland types occurring in the study area surrounding the 
proposed Crandon Project site, a comparison was drawn between the frequency of occurrence of 
each wetland type in the study area with the frequency of occurrence of wetland types in the 
region (Normandeau Associates, Inc. and IEP, 1982 a through d; IEP, 1983). The larger 

evaluated region is defined as the Fox-Wolf River Watershed above the town of Langlade as 
shown in Figure 5-3. Regional wetland acreage and habitat interpretations were based on 
stereoscopic analysis of aerial photographs dated July 1979 obtained from the WDNR 
(Normandeau Associates, Inc. and IEP, 1982a). The results of this comparison are presented in 
Table 5-3. The representation of a given wetland type in the study area versus the total wetland 
area for the region provides an indication of the regional distribution of the wetland types 
identified. : 

Wetlands are a common landscape feature in the region. Based on the results of Normandeau 
Associates Inc. and IEP (1982 a through d and 1983), wetlands comprise approximately 20 
percent of the total land area of the larger region. Conifer swamp is the most common wetland 
type in the region followed by deciduous swamp, shrub swamp, bog, marsh and finally, aquatic 
bed. 

The relationship between the frequency of wetland occurrence in the study area and that of the 
region is proportional to the relationship between the overall size of the study area and the size 
of the region (Table 5-3). The study area comprises approximately 3.9 percent of the region 
while the study area wetlands comprise approximately 3.5 percent of the regional wetlands. In 
other words, the study area contains an average quantity of wetland for the region in which it is 

© located. 
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Table 5-3 

Frequency of Occurrence of Wetland Types in the 
Study Area Versus the Region | 

. Area of Wetlands as Study Area Wetlands 
Estimated Area of a Percentage of the Acreage of Study Area Wetlands as a Percentage of 
Wetlands in the Total Regional Wetlands inthe as a Percentage of the Regional Area 

Wetland Type Region’ Area Study Area? the Total Study Area Wetlands’ | 

Scrub/Shrub 10,083 3.3 274 2.3 2.7 

Bog 4,800 1.6 175 1.5 3.6 

Aquatic Bed 785 0.3 5 <0.1 0.6 

Deciduous Swamp 15,940 5.3 193 1.6 1.2 

Conifer Swamp 25,873 8.6 1306 11.2 5.0 

Emergent 
Marsh/Wet Meadow 3,174 1.0 192 1.6 6.1 

Total 60,655 20.1 2145 18.3 3.5 

! Total land area of Fox-Wolf River Watershed: 301,900 acres. 

2 Total land area of the study area: 11,711 acres. 
> This column is not additive since the denominator is not constant. 
Source: Adapted from Table 6.5-1 in Normandeau Associates Inc. and IEP, 1982a and Table 5.4-1 in IEP, 1983. 

| | Prepared by: RFS | 
Checked by: AWZ 
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5.4 Hydrologic Relationships 

© The proposed Crandon Project site and surrounding study area are located in the Fox-Wolf 
River watershed which is part of the Lake Michigan drainage basin. Surface water hydrology is 
controlled by an average annual rainfall of 30.36 inches (Foth & Van Dyke, 1995a). It is also 
controlled by the surface soils, topography, vegetation, land use, and seasonal temperature 
variations. 

The study area is located at or near the top of the watershed for a number of small creeks. The 
surface area contributing to the wetlands within the study area is generally small, with the 
exception of the wetlands along Swamp and Hemlock Creeks, thus the surface water budgets of 
the study area wetlands are relatively low. Relatively permeable surface soils in the wooded 
uplands result in very little runoff except during snowmelt and during above average rainfall 
events. 

There are numerous wetlands located in upland areas of the study area situated in small isolated 
basins with no defined surface water outlet. The exception to this are the riparian wetlands 
along Swamp Creek, Pickerel Creek, Hemlock Creek and those surrounding and feeding the five 
wetland study area lakes. 

Wetlands can be classified as either discharge or recharge wetlands based on their relationship 
with the groundwater system. A detailed discussion of the classification of wetlands in the study 
area is presented in the May 1995 Crandon Project Environmental Impact Report (Foth & 
Van Dyke, 1995a). 
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; 6 Wetland Avoidance/Minimization of Disturbance 

As depicted in the project’s 1986 Environmental Impact Statement (WDNR, 1986) and in Table 
: 6-1, project facilities as proposed in 1986 consisting of the plant site, TMA and water reclaim 

ponds, access road, TMA access road, and railroad spur would have resulted in approximately 
65.4 acres of direct wetland impact. The original configuration of the surface facilities as 
presented in the 1986 Environmental Impact Statement (WDNR, 1986), was further evaluated in 
1994 and 1995 by CMC in an effort to further avoid and/or minimize wetland impacts associated 
with the proposed surface facilities. As a result of that work, the project as currently proposed 
will directly impact only 29.5 acres as shown in Table 6-1. A discussion of the adjustments made 
in the project to decrease overall direct wetland impacts is presented in the following paragraphs. 

Table 6-1 

Minimization of Wetland Disturbance 

Area of Wetland Disturbance 

Project Facilities Previous Project’ Current Project? 

Plant Site 7 0.0° 0.28 

TMA and Reclaim Pond 37.7 21.79 

Access Road 3.2 3.91 

TMA Access Road/Tailings 0.6 0.47 
© Transport Pipeline Corridor 

Railroad Spur 3.9 3.05 

Total 65.4 29.5 

* WDNR, 1986 FEIS 
> Foth & Van Dyke 
> Value reported in 1986 FEIS. Based upon further review the area of wetland disturbance for the 

plant site as outlined in the 1980’s would have been approximately 7.64 acres. 

Prepared by: PAE 
Checked by: RFS 

6.1 Plant Site 

The following concepts were incorporated into the design of the currently proposed plant site to 
minimize impacts to wetlands: 

° The services building, concentrator building and wastewater treatment plant were 
moved closer together. This revision reduced the overall size of the plant site area 
and resulted in less disturbance area. 

° The west ventilation shaft was relocated closer to the main shaft. This resulted in a 
reduction in wetland impacts by eliminating the need to construct a road across 
wetland 4 and wetland R8 west of the plant site. 
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° Internal to the plant site, the railroad spur alignment was adjusted and one railroad 

spur within the plant site was eliminated. This resulted in a reduction in the overall © 

disturbance area and avoided wetland 11 north of the rail spur. 

° The alignment of the road accessing the explosives storage area was adjusted to avoid 

disturbing wetlands 11 and O3. 

The revisions described above have resulted in a decreased plant site footprint. As shown on 

Figure 6-1, this smaller plant site is generally at the same location as that proposed in 1986. 

Based on the current assessment of wetland impacts for the 1986 plant site footprint, the current 

footprint results in an overall reduction in plant site wetland impacts of 7.36 acres. | 

6.2 Tailings Management Area and Water Reclaim Pond : 

The following concepts were incorporated into the currently proposed design of the TMA to 

reduce the overall size of the facility and reduce impacts to wetlands: 

° External features such as construction staging areas, borrow areas and other surface 
facilities external to the TMA cells have been eliminated or minimized and relocated 
to avoid additional wetlands. 

° Interior slopes of 3:1 are proposed as opposed to the previously proposed 4:1 slopes. 
The 3:1 slopes which provide a more efficient use of space helped reduce the size of 
the TMA. 

° A reduction in estimated mineable reserves resulted in the need for a smaller TMA. © 

° A two percent cell base slope design incorporates a high-point across the center of 
each cell resulting in a greater volume for a given area which helps reduce the size of 
the TMA. 

° The number of water reclaim ponds and the capacity required at the TMA have been 
substantially reduced. Previously, two reclaim ponds approximately 60 acres in size 
were proposed. The current design incorporates one pond approximately five acres in 
size at the TMA site. In addition, a second waste storage pond is proposed to be 
sited at the plant site. 

° The interior and exterior berm widths have been optimized to reduce the size of the 
total footprint of the TMA. 

The revisions described above have resulted in a reduced TMA footprint. This in turn, provided 
an opportunity to shift the location of the TMA to further avoid wetlands. The 1986 footprint, 
as shown in Figure 6-2, resulted in 57.7 acres of direct wetland impact. An alternative footprint, 
as shown in Figure 6-3, was developed which shifted the TMA north from the 1986 footprint, 
and would have resulted in 32.25 acres of direct wetland impact. A further shifting of the TMA 
northward resulted in the preferred alternative TMA footprint as shown in Figure 6-4. The 

| preferred alternative TMA footprint avoids wetlands F15, F28, 18, 19, 20, F27, F64, F65 and the 

majority of F66. As shown in Figure 6-1 the 1995 preferred TMA footprint results in 21.79 acres 
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of direct wetland impact. The preferred alternative results in a 35.91 acre reduction in wetland 
© impacts over the 1986 design. 

6.3 Access Road 

Access road construction as currently proposed (Figure 6-5) will result in 3.91 acres of wetland 
disturbance. This is an increase of 0.71 acres over the previously proposed ‘project. The increase 
is due to the need for a slightly wider construction corridor to accommodate utility installation. 

6.4 TMA Access Road/Tailings Pipeline Corridor 

As shown on Figure 6-6 the TMA access road/pipeline corridor was designed such that it crosses 
only wetland F11. The access road/pipeline corridor design has been narrowed to a minimum 
cross section through this wetland to reduce the amount of wetland disturbance. Figure 6-7 
shows a cross section of the TMA access road/pipeline corridor. 

The design consideration discussed above resulted in a reduced TMA access road/pipeline 
corridor width. This in turn, reduces the amount of wetland impact. In addition, the location of 

the wetland F11 crossing was adjusted slightly from the 1986 alignment (Figure 6-6). The 
original alignment would have resulted in a 0.6 acre direct wetland impact. The combination of 
the current design considerations with the locational considerations resulted in a reduction of 
wetland impact to 0.47 acres. As a result the currently proposed TMA access road/pipeline 
corridor reduces direct impacts to wetlands by 0.13 acres. 

e 6.5 Railroad Spur 

The following concepts were incorporated into the currently proposed design of the railroad spur 
(Figure 6-8) to reduce overall impact to wetlands: 

° Elimination of the southern railroad spur connection to the Wisconsin Central 
Limited Railroad route near Keith’s Siding Road to avoid wetland T2 entirely. 

° Modifying the curve of the north railroad spur connection to the Wisconsin Central 
Limited Railroad route near Keith’s Siding Road to avoid wetland T1 entirely. 

° Shifting the alignment of the railroad to the east to avoid Wetland O1. 

As originally proposed, the railroad spur resulted in a 3.9 acre direct wetland impact. The 
wetland impact was reduced to 3.05 acres as a result of the design considerations listed above. 
The proposed alternative has resulted in a reduction of 0.85 acres of wetland impact. 
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7 Unavoidable Impacts 

e The following discussion of wetland impacts has been divided into three sections; direct impacts, 
temporary impacts and indirect impacts. Direct impacts are defined as the physical loss of 
wetland habitat resulting from filling or excavating. Temporary impacts are short-term in nature 
and will not result in permanent, direct wetland impacts. Indirect impacts are defined as 
secondary impacts that may occur either as a result of the direct impact (eg., increases or 
decreases in hydrologic inputs to downgradient wetlands) or through other actions associated 
with the construction or operation of the proposed mine (eg., groundwater drawdown). 

7.1 Direct Impacts 

Of the wetlands that were mapped, inventoried, and evaluated in the study area, 25 will be 
affected through partial or total reduction in size during construction of the plant site, TMA and 
reclaim pond, access road, TMA access road/tailings pipeline corridor, and railroad spur. Figure 
5-1 illustrates the relationship of potentially affected wetlands to the proposed project facilities. 
The reduction in wetland acreage due to project implementation will not occur simultaneously 
but will occur in phases over a period of several years. These phases are described in Section 2 
of this report. For the purposes of this impact assessment, however, these phases are treated 
collectively. 

As described in Table 7-1 the 25 affected wetlands include 0.61 acres of emergent marsh, 3.12 
acres of shrub swamp, 9.79 acres of deciduous swamp, 15.92 acres of coniferous swamp, and 0.06 

acres of bog. Impacts to these wetlands were assessed on the basis of the raw unnormalized 
scores that were calculated for each of the 174 wetlands in the Wetland Function Model 

© described in Appendix B. The scores associated with those wetlands that will be directly 
impacted are presented in Table 7-2. The Wetland Function Model was not applied to the three 
unnamed wetlands due to their small size. 
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Table 7-1 

® Acreages of Wetland Types Removed During Project Construction 

Wetland Types 
Emergent Shrub ‘Deciduous Coniferous ~—‘Total Area 

Wetland No. Marsh Swamp Swamp Swamp Bog Impacted 

Plant Site | 

5 0.28 0.28 

Tailings Management Area 

F30' 0.02 0.02 

F31 2.16 4.29 6.45 

F32 0.68 | 0.68 

F81 0.33 0.33 

16 0.10 0.10 

© F33 1.82 1.82 

17 0.54 0.54 

M4 0.73 0.73 

M3 1.56 1.60 3.16 

F66 2.54 4.22 , 6.76 

Unnamed (3) 1.0 1.0 

Reclaim Pond 

14 0.06 0.06 

15 0.14 0.14 

© 
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Table 7-1 (Continued) 

Niet? 

Wetland No. Marsh Swamp Swamp Swamp Bog Impacted 

Access Road Corridor 

Wi 2.40 2.40 

W2 0.16 0.16 

Z6 0.44 0.44 

Z7 0.33 0.33 

Z9 0.58 0.58 

IMA Access Road/Tailings Pipeline Corridor 

Fil 0.40 0.40 

13 0.07 0.07 

Railroad Spur Corridor 

Tl : | 0.06 0.06 

T4 0.42 2.57 2.99 

' Wetland F30 is classified as a “streamside wetland” (SW) in Table 5-2. The impacted portion of this wetland is 
dominated by deciduous swamp. Prepared by: RFS 

Checked by: BDH 

© 
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© © © 

Table 7-2 

Unnormalized Functional Values Model Results 
for Wetlands Directly Impacted by the Crandon Project 

Wetland Biological Hydrologic © Groundwater Storm and Shoreline Water Cultural/ Recreational Aesthetics Education Total 

No. Support Flood Protection Quality Economic 
Water Maintenance 
Storage 

Z7 79 41 56 72 7 51 19 25 19 7 376 

Z6 95 58 61 103 0 75 57 42 34 18 543 

Z9 102 52 59 95 | 19 70 51 38 28 10 524 

W2 102 57 56 96 19 79 51 38 31 10 539 

Wi 101 59 64 99 19 79 51 42 31 10 555 

5 53 40 29 87 0 60 31 20 31 10 361 

F11 78 48 42 100 0 73 57 42 31 15 486 

13 44 8 33 86 0 58 37 24 31 15 336 

14 47 12 33 86 0 56 37 28 31 15 345 

15 44 8 33 86 0 58 37 24 31 15 336 

F30 53 22 30 56 4 36 11 21 27 7 267 

F31 83 48 31 98 0 69 51 38 34 10 462 

F32 53 8 29 91 0 63 31 20 28 7 330 

F81 58 20 29 77 4 50 17 24 37 15 331 

16 48 8 33 86 0 58 31 24 31 15 334 

F33 52 39 32 82 0 54 39 26 28 7 359 
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Table 7-2 (Continued) 

Wetland Biological | Hydrologic Groundwater Storm and Shoreline Water Cultural/ Recreational Aesthetics Education Total 
No. Support Flood Protection Quality Economic 

Water Maintenance 
Storage 

17 60 8 33 90 0 61 31 20 34 10 347 

M3 73 44 28 98 0 68 39 31 31 10 422 

M4 57 8 29 85 0 59 31 23 36 7 335 

F66 94 48 33 99 0 68 51 38 31 10 472 

T1 72 12 53 94 0 66 37 28 45 15 422 

T4 118 65 62 96 17 84 54 55 37 14 602 

Model 29-158 6-67 20-68 29-123 0-32 18-98 11-87 10-71 9-66 7-24 142-794 
Range (1) 

Model 93 36 44 76 17 58 54 40 37 15 470 
Mean (1) 

Note: Functional values were not assessed for the three unnamed wetlands due to their small size. 

(1) Model range and mean for all 174 wetlands accessed in the study area. Prepared by: RFS 

Checked by: PAE 
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The range of model scores for the 174 wetlands in the study area was 142-794 and the mean was 
© 470. Wetlands with model scores higher than the actual mean were considered to be more 

important in function than other wetlands in the study area. Therefore, in this evaluation, the 
relative impact of the project on wetlands is considered to be greater to a higher scoring wetland 
when compared to another wetland with a lower model score. The wetland functions considered 
included: biological, hydrologic support, groundwater, storm and flood water storage, shoreline 

| protection, water quality maintenance, cultural/economic, recreational, aesthetics and education. 
A discussion of the direct impacts resulting from each of the proposed surface facilities are 
presented in the following paragraphs. 

7.1.1 Plant Site 

The proposed plant site will result in direct impacts to wetland 5. This 0.28 acre isolated 
depression will be totally filled. Due to wetland 5’s very small size and isolated nature, it has a 
low potential to provide valuable wetland functions and, therefore, scored below average at 361. 

7.1.2 Tailings Management Area 

Wetlands F30, F31, F32, F81, 16, 17, F33, M4, M3, F66 and three unnamed wetlands will be 
directly impacted by the proposed TMA. 

7.1.2.1 Wetland F30 

Wetland F30 was previously classified as a “streamside” wetland. This wetland, totaling 0.02 
acres, is a poorly defined channel through a wet deciduous forest connecting wetland F31 to F29. 

© Wetland F30 scored below the model mean for all functional values with a total score of 267. 
This wetland will be totally filled. 

7.1.2.2 Wetland F31 

Wetland F31 consists of approximately 4.29 and 2.16 acres of coniferous and deciduous swamp, 
respectively, and will be totally filled as a result of the construction of the TMA. This wetland is 
situated in a semi-closed basin at the uppermost point in a chain of wetlands that ultimately 
drain to Duck Lake. Wetland F31 outlets through wetland F30 into wetland F29 which is 
directly connected to the wetland system surrounding Duck Lake. From a functional values 
standpoint, wetland F31 was scored as average for wetlands in the study area with a total score 
of 462. This wetland scored above the model mean for hydrologic support, storm and floodwater 
storage, and water quality maintenance. The position of wetland F31 at the headwaters of a 
series of hydrologically connected wetlands is the primary reason for the high scores in these 
functions. All other functions were scored below the model mean. 

7.1.2.3 Wetlands 16, 17, M4, F32, F33, F81 . 

Each of these wetlands, as well as three unnamed wetlands within the bound@ries of the 

proposed TMA, share a number of characteristics and are therefore discussed together. With 
the exception of wetland M4, all of these wetlands will be entirely filled resulting in a direct 
impact of 5.2 acres as a result of the construction of the TMA. Approximately 0.64 acres of 
wetland M4 will remain. These wetlands are all small, ranging in size from less than one-tenth 

6 of one acre to 1.81 acres. With the exception of a small area of marsh (0.33 acres) in wetland 
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F81, these wetlands are classified as deciduous swamp. All of these wetlands scored below the 
Wetland Functional Model mean (Table 7-2). Average to slightly above average scores for the © 
storm and flood water storage function, however, were calculated for wetlands F32, F81, F33 
and M4. These wetlands are depressions in the upper reaches of their watershed and therefore 
have capacity to store stormwaters prior to discharge to downgradient waterbodies or wetlands. 
Wetland F32 and M4 also received slightly above average scores for the Water Quality 
Maintenance function. With the exception of the functional values associated with wetland M4, 
these functional values will be lost. The capacity of wetland M4 to provide wetland functional 
values will be reduced as a result of project construction. Details are provided in Section 7.3. 

7.1.2.4 Wetland M3 

Wetland M3 is one of three wetlands (including M1 and M2) in a connected system that flows 
into Hemlock Creek. The TMA will directly impact 3.16 acres (70%) of this 4.51 acre mixed 
deciduous/coniferous forested wetland. The impacted portion is dominated by lowland conifers. 
This wetland occurs at the top of the watershed and intermittently contributes flow to wetland 
M2, M1 and ultimately Hemlock Creek. The total Functional Model score for this wetland is 
422 which is slightly below the model mean. Above average scores, however, were assessed for 
the hydrologic support, storm and flood water storage and water quality maintenance functions 
due to this wetland's position at the top of the watershed and its storage capacity. The capacity 
of wetland M3 to continue to provide these wetland functional values will be reduced as a result 
of project construction. Details are provided in Section 7.3. 

7.1.2.5 Wetland F66 

Wetland F66 is the uppermost wetland in a series of connected wetlands that ultimately drain @ 
into Deep Hole Lake. This wetland is predominantly a conifer swamp. The construction of the 
TMA will result in the filling of 6.7 acres (41%) of this 16.27 acre wetland. The total Wetland 
Functional Model score for wetland F66 was 472 which is slightly above the model mean. This 
wetland is surrounded by mixed northern forest, contains favorable edge and life form variability, 
and is part of a wetland corridor extending from Deep Hole Lake approximately 1.5 miles to the 
northeast. As such, the biological function was assigned a score above the model mean. The 
hydrologic support, storm and flood water storage and water quality maintenance functions were 
also scored above average largely based on this wetland’s relative large size and juxtaposition at 
the uppermost point in a series of connected wetlands. The filling of slightly less than one-half 
of this wetland will reduce its capacity to continue to provide these functional values. The 
biological function will be impaired as a result of direct habitat loss. The reduction in size of this 
wetland will also reduce its capacity to provide the hydrologic support, storm and floodwater 
storage and water quality maintenance functions. Details are provided in Section 7.3. 

7.1.3 Reclaim Pond 

Wetlands 14 and 15 will be excavated and filled, respectively, by the proposed reclaim pond 
construction resulting in a total direct wetland impact of 0.2 acres. These deciduous forested 
wetlands are both located in isolated depressions with no inlet or outlet. Due to their very small 
size these wetlands have a low capacity to provide valuable wetland functions and therefore, as 
shown in Table 7-2, scored below average. 
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7.1.4 Access Road 

© The proposed access road will traverse Wetlands Z7, Z6, Z9, W2 and W1 resulting in a direct 
impact of 3.9 acres. 

7.1.4.1 Wetland Z7 

Wetland Z7 consists of a 3.89 acre linear strip of deciduous swamp bordering an ephemeral 
stream. The total wetland functional value score for this wetland was below the model average 
(Table 7-2). Structural variability, vegetative interspersion and amount of edge habitat are low in 
this wetland resulting in a below average biological function score. The isolation of this wetland 
resulted in below average scores for the cultural/economic, recreational, aesthetics and education 

functions. Low storage capacity and a relative low water balance resulted in low hydrology 
function scores. The proposed access road will cross this wetland at one point resulting in a 
direct impact of 0.33 acres (8.5%) of wetland. Due to the relative small size of the direct impact 
to this wetland, the loss to wetland functional values associated with the proposed access road 
crossing are expected to be negligible. 

| 7.1.4.2 Wetlands Z6 and Z9 

Wetlands Z6 and Z9 are both mixed coniferous/deciduous forested wetlands contiguous with, and | 
upgradient of wetland W2. Small ephemeral streams flow in and out of these wetlands. Wetland 
Z6 totals 44.68 acres. Wetland Z9 totals 9.54 acres. Both wetlands have high total wetland 
functional value scores with individual high scores for the biological and all of the watershed 
functions. The proposed access road will result in a direct impact to 0.44 (1%) and 0.58 (6.1%) 

© acres of wetlands Z6 and Z9, respectively. The loss to wetland functional values associated with 
the proposed access road crossings are expected to be negligible. The watershed functions will 
be maintained through the installation of culverts sized to accommodate existing and expected 
flows. Due to the relative small size of the direct impacts to these wetlands, the biologic 
functions should not be impaired. 

7.1.4.3 Wetland W2 

Wetland W2 is a 78.47 acre conifer swamp contiguous with, and upstream of, Wetland W1. Two 
small intermittent tributaries to Swamp Creek flow through wetland W2. A small shrub swamp 
component exists along these streams. The total wetland functional value score for this wetland 
was well above the model average at 539. The vegetative characteristics of this wetland provide 
good wildlife habitat and opportunities for socio-cultural uses. A large water storage capacity 
exists and the wetland also provides a buffer to waters flowing to Swamp Creek. 

The proposed access road will cross this wetland at its narrowest point at a location characterized 
as shrub swamp. A total of 0.16 acres (0.2%) of this wetland will be directly impacted. No 
significant impact to wetland functional values are expected due to this impact. 

7.1.4.4 Wetland W1 

Wetland W1 is a 436.64 acre wetland located largely within the floodplain and adjacent riparian 
zone associated with Swamp Creek. This wetland is predominantly a conifer swamp with a 

© variable width shrub swamp and marsh component along the immediate Swamp Creek 
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floodplain. For many of the same reasons stated for wetland W2, this wetland was assigned a 
total wetland functional value score well above average at 555. Four State Special Concern © 
plants, including sheathed sedge (Carex vaginata), sparse-flowered sedge (C. tenuiflora), northern 
black currant (Ribes hudsonianus), and American yew (Taxus canadensis) were observed 
throughout the portions of this wetland dominated by conifers. Mountain cranberry (Vaccinium 
vitus-idaea), a State Endangered plant, was observed in an opening of alder within the conifer 
swamp matrix in the southwestern portion of this wetland. 

The proposed access road will cross this wetland, bridging across Swamp Creek, resulting in the 
filling of 2.40 acres (0.54%). None of the above listed plant species were observed in this 
portion of Wetland W1. Due to the relative small size of the direct impact to this wetland, the 
loss to wetland functional values associated with the proposed access road crossing are expected 
to be negligible. 

7.1.5 TMA Access Road/Tailings Pipeline Corridor 

The construction of the TMA access road/tailings pipeline corridor will result in the filling of 
0.47 acres of wetland comprising a 0.40 acre portion of wetland F11, and wetland 13 in its 
entirety. Wetland 13 possesses the same characteristics and functional values as Wetlands 14 and 
15 described above. 

The construction of the TMA access road will result in clearing a corridor through the 18.37 acre 
F11 wetland. This wetland is classified as a conifer swamp and is hydrologically connected to 
wetland F10 by a poorly defined channel and ultimately drains into Little Sand Lake. This 
hydrologic connection coupled with the wetland's relative large size and dominant wetland class 
resulted in an above average total Wetland Functional Model score (Table 7-2). The hydrologic © 
support, storm and flood water storage and water quality maintenance functions all scored above 
average. This wetland also scored above average for the cultural/economic and recreational 
functions because of the dominant wetland class, large size and location adjacent to a public 
roadway (i.e., Sand Lake Road). The TMA access road/tailings pipeline corridor will be 
constructed in such a way as to allow water to pass at a rate and frequency equal to the existing 
conditions. Further, since only two percent of this wetland will be impacted, the functional 
values of this wetland should be retained. 

7.1.6 Railroad Spur 

Wetland T1 and T4 will be impacted by the proposed railroad spur resulting in a total of 3.05 
acres of. 

7.1.6.1 Wetland T1 

Wetland T1 is a 1.66 acre bog located in an isolated depression bounded by Keith Siding Road 
to the north, the Wisconsin Central Limited Railroad to the east and agricultural lands to the 
south and west. This wetland’s total wetland functional value score of 422 is slightly below the 
model mean. The biological function potential is reduced due to its location adjacent to two 
transportation corridors and the fact that this wetland is, in effect, an island in an agricultural 
matrix. This location, however, resulted in an above average score for the aesthetic function. 

Only 0.06 acres of the eastern edge of this wetland will be directly impacted. Although it will be 
reduced in size, its most significant function (i.e., aesthetics) should remain intact. | © 
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7.1.6.2 Wetland T4 | 

© Wetland T4 is a 199.02 acre conifer swamp within the floodplain of Swamp Creek and two small 
tributaries to Swamp Creek. The total wetland functional value score of 602 for this wetland is 
one of the ten highest scores for wetlands in the study area. This wetland is surrounded by 
mixed northern hardwood forest and contains a high variety of plant species and a large amount 
of edge habitat. It provides a water quality buffer to Swamp Creek and is also part of a 
contiguous wetland corridor along Swamp Creek extending nearly from Swamp Creek's origin in 
Lake Lucerne to STH 55. The location adjacent to Swamp Creek also adds value to the 
recreational, aesthetic, and educations functions of this wetland. 

Wetland T4 will be crossed by the proposed railroad spur three times, resulting in a direct impact 
of 2.99 acres (1.5 percent) of the total wetland area. No significant impacts to wetland functional 
values are expected. 

7.1.7 Direct Impact Summary 

A total of 29.5 acres, representing portions of 25 wetlands, will be directly impacted as a result of 
the proposed action. The 29.5 acres represent approximately 1.4 percent of the wetlands in the 
study area. These wetlands include 0.61, 3.12, 9.79, 15.92 and 0.06 acres of emergent marsh, 

shrub swamp, deciduous swamp, coniferous swamp and bog, respectively. Wetlands F33, 17, 16, 
F31, F81, F32, 5, 13, 14, and 15 will be entirely filled or excavated. Only portions of the 

remaining 15 wetlands will be impacted. 

Each individual impacted wetland represents a unique set of associated functional values (Table 
© 7-2). However, the project’s overall impact to wetland functional values cannot be easily assessed 

by an individual wetland's functional value scores. Each wetland is variable in size, degree of 
| impact, and potential to provide each of the 10 assessed functional values. 

Since the scores associated with each of the 10 functions are not directly comparable (i.e., each 
of the 10 functional models resulted in ranges of scores unique to that model), the scores for 
each function were assigned a rank of "high", "medium" or "low" values corresponding to a 3, 2, 

or 1, respectively. To determine which of the 10 functional values is the most important to the 
wetland acreage directly impacted, the modified functional value scores for each function and 
each wetland were weighted by the percent of total impact each individual wetland represents. 
The weighted scores for each wetland function were then summed to determine which wetland 
function will be impacted to the greatest degree. The results are presented in Table 7-3. The 
greatest functional loss to wetlands associated with the proposed action will be to storm and 
floodwater storage followed by the water quality and hydrologic support functions. Wetlands 
F66, F31, M3 and T4 represented the greatest direct impacts (i.e., 22.9, 21.9, 10.7 and 10.1 

percent of the total wetland impact, respectively) and, therefore, contributed the most to these | 
results. | 

The product of the above analysis is the data that will be used in the design of the wetland 
compensation site. 
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Table 7-3 | 

Weighted Functional Value Model Results for Wetlands Directly Impacted by the Crandon Project 

Percent Hydrologic Storm and Flood |Shoreline Water Quality Cultural and 

of _| Biological Support Groundwater Water Storage Protection Maintenance Economic Recreational Aesthetics Education 

Wetland| Total : | 
No. | Impact |Rank(1) | Weighted |Rank [Weighted [Rank |Weighted |Rank [Weighted |Rank |Weighted |Rank /|Weighted |Rank | Weighted |Rank | Weighted |Rank | Weighted |Rank | Weighted 

ra fir 2 [22 [2] 22 [2] 22 [2] 22 [1] i [2] 22 [aj um [if it [rf aa [a [ i 
ra fas[2 [3 )3 | «s [s|«s [3s |«s [o|o]s3]<«s [2] 3 |2| 3 [2] 3 [2] 3_ 

[ro [2,2/-«i[2/ <4 [3] « |s|« {2}, |2|+«|2]4 (2); 4/2] 4 [2/4 
rws fos [2] a [3s |is [2] 1 [s[is])2]1]3]as [2/1 [2] 1 [2] a [2{a_ 
rwi[ar[ 2 | 2 [3 | ms [3 | ma | 3 | a | 2] ia | 3 | m3 | 2 | 12 | 2 | to [2 | 62 | 2 | 162 
[s [os{ 1 [os [1 fos |i [os [1] os |o| 0 [1] 09 {1|] 09 |1] 09 [1 | o9 [1] 09 
cru [13s [2 | 26 [2] 26 [2] 26 [3] 39 |o] 0 |s|39 [2] 26 |2/| 26 [2] 26 |2| 26 
Ti [os | 1 [oz [1] oa [i | o2 |i] o2]o| o |i] 02 [1) 02 [1] 02 [1] 02 [1] 02 
Daa for [a [oz [1] o2 [af o2 [1] o2]o| o [1] 02 {1| 02 [1] 02 [1] 02 | 1| 02 
ris [os | a [os [1 [os [1 [os [i] os [o] o [1] os {1) os [1] os [1] os [1 | os 
Tmo por pa por p2 | o2 [ao [a}or[a}o[1]orj1| or fi] o1 [1] or [a] or 
Tri [as] 2 |aes|2| as [2] es [3s |@7]o| o |2| «ss [2] es |2| es [>| as [2] os 
[reas [ipa [pi [23 [2 «s [s[ 6 fo] o [2] «6 [i] 23 [1/23 [1] 23 [1] 23 
crap a pat [2 [2a [2 [22 [2]22 fap [2] 2 [1pm [1] i [2] 22 [2 [22 
cis fos [1 [os [1] os [af os [of o {oj} o |i] 03 [1] o3 [1] 03 [1] 03 [1] 03 
rms [62] 1 pe: [2 | me [2 [| na [2] malo] o [2] ma [2] ma [1] 62 [1] 62 [1] 62 
cy pis pa. [aus [1] aus [a[ae [of o [oj] o [1]1 (i]t [1] is [1] is [i] is 
rua [tor] 2 faa pa [aa [a | wr [3s | milo] o [2 | ms [2] a4 [2] me [2] ma [2 | ma 
rue [as [a pas pi] 2s [2,5 [2], s |o|] o [2] 5 (1|] 2s |i] 2s [2] 5s [1] 25 
crs [mo] 2 [ass [2 | sa [2 | sa | s | @7 [oo] o [2 | se (2)| se [2] sa [2] se [2 | ss 
Dn [o2 [2 [os [1] o2 [1 | o2 | 3 | 06 | 0 | 0 |2]| 04 |1| 02 |1| 02 [3] 06 |2| 04 
te [aor| 3 [aos [3 | aoa [a | wa | 3 | 303 | 2 | 002 | 3 | 303 | 2 | 202 | 3 | 303 | 2| 22 | 2 | 202 

ite aaa [fa er [fas ae [fess [fama [| 67 
Note: Functional values were not assessed for the three unnamed wetlands due to their small size. 
(1) 0 = function not applicable, 1 = low, 2 = medium, 3 = high Prepared by: RFS 

Checked by: BDH 
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7.2 Temporary Impacts 

© As noted in Section 6.3 above, 0.71 acres of wetlands will be temporarily disturbed as part of the 
construction of the Wisconsin River wastewater discharge pipeline in the access road corridor. 
As part of pipeline installation, the temporarily disturbed wetlands will be restored through 

: grading to near original contours and through seeding and implementation of erosion control 
procedures as specified in Section 4.10 of the Crandon Project’s May 1995 Mine Permit 
Application (Foth & Van Dyke, 1995b). The disturbed wetland areas are expected to recover 
within a few years to near original condition. 

In addition, temporary wetland disturbance will result due to the installation of the proposed 
Wisconsin River wastewater discharge pipeline beyond the access road corridor and as part of 
electric transmission line installation. These impacts will be similar to those described in the 
above paragraph. Wetland recovery in a short period of time is also expected for these 
temporary disturbances. Wetland impacts resulting from the construction of the Wisconsin River 
wastewater discharge pipeline are described in the Appendix 3-2 of the May 1995 Environmental 
Impact Report (Foth & Van Dyke, 1995a). Wetland impacts relating to installation of the 
electric transmission line are being addressed by the Wisconsin Public Service Commission as 
part of its environmental assessment of Wisconsin Public Service Corporation’s application for a 
Certificate of Public Convenience and Necessity. 

7.3 Indirect Impacts 

Potential indirect impacts may include surface water impacts associated with changes in certain 
wetland’s watersheds relating to clearing and grading, the construction of surface facilities, etc. 

© and impacts associated with changes to groundwater levels. These impacts are discussed in 
Section 4 of the Crandon Project’s Environmental Impact Report (Foth & Van Dyke, 1995a). 
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@ 8 Wetland Compensation 

As described in Section 7.0, the proposed Crandon Project will directly impact 29.5 acres of 
wetlands. The greatest functional loss will be to the hydrologic functions (i.e. storm and flood 
water storage, water quality maintenance and hydrologic support). To compensate for this 
impact, CMC has developed a wetland mitigation plan. The goal of the proposed plan is to 
restore or create a sufficient quantity of wetlands with the same or greater functional values as 
those lost as a result of the proposed action in order to off-set direct wetland impacts at the 
project site. A description of the search for a compensation site meeting this goal is presented 
below followed by a description of the proposed compensation site, the site design, establishment 
of a replacement ratio based on the proposed site characteristics, a maintenance plan, and a 
monitoring plan. 

8.1 Compensation Site Search and Alternatives Analysis 

8.1.1 On-Site Alternatives 

The lands that CMC currently owns or has rights to in Forest and Langlade Counties are all 
contiguous with, or in the immediate vicinity of the proposed mine site and are all almost 
entirely forested. No drained wetlands, prior converted cropland, or non-wetland areas with 
hydric soils exist on these lands. As such, no on-site opportunities exist for wetland restoration. 
A number of on-site alternatives have, however, been evaluated for wetland creation. For 

example, opportunities for wetland creation in conjunction with the construction of the access 
road and railroad spur have been evaluated. The access road and railroad spur cross many small 
drainage basins and low lying areas which could be considered potentially suitable for wetland 

© creation. The prime feature considered was the existence of a drainage area tributary which 
would be large enough to support a wetland. The proposed access road crosses six drainage 
basins while the proposed railroad spur crosses two. All but one of the drainage basins (i.e., the 
western most basin along the access road) contain wetlands that would have to be altered or 
destroyed to create additional wetland acreage. Further, based on the results of model runs of 
each basin using TR-55 for a 1-inch rainfall, a 1-year frequency rainfall, and a 2-year frequency 
rainfall, it was found that none of these basins could generate surface water runoff in sufficient 
quantities to sustain a wetland. In general, this factor makes wetland creation in the immediate 
vicinity of the proposed Crandon Project site very difficult. 

8.1.2 Off-Site Alternatives 

Priority in compensation site selection was given to those lands immediately adjacent to the 
proposed mine site; however, the location of the mine site in the northern forest region of 
Wisconsin necessitated that the search area be expanded to include agricultural lands not 
prominent in the immediate site area or to the north of the site. The search area was generally 
confined to that area within a 50-mile radius of the proposed mine site. The following criteria 
were applied to the off-site compensation site search: 

° Potential sites should be located as close to Crandon, Wisconsin as possible and 

preferably within the Fox-Wolf River drainage basin. However, sites anywhere in 
Forest, Langlade, Oneida, Oconto, Marinette, and Shawano Counties, within the 

Lake Michigan watershed and north of the Tension Zone would be considered 

© eligible for consideration. 
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° High priority sites would be those that would restore previously drained or 
otherwise modified wetlands. Sites containing prior converted cropland, therefore, © 
would be given preference. 

° Sites should contain hydric or poorly drained soils. | 

° Sites should have an existing surface water source and/or groundwater should be 
within approximately three feet of the ground surface. Sites with a natural 
tendency towards flooding would be preferable. 

° Site topography should be relatively flat and, therefore, conducive to minimal 
earthwork to either intercept groundwater or construct low head embankments. 

° Potential sites should be larger than 20 acres with no upper limit on size. 

° Preference should be given to sites that are, or will be, in public ownership and 
for which long-term maintenance requirements would be minimal. 

The initial step in the off-site compensation site search involved the development of a mailer that 
was sent to 20 government officials with responsibilities for management of lands within a four | 
county area surrounding the Crandon Project site. The mailer and mailing list are reproduced in 
Appendix E. The mailer sought information that may be available regarding potential 
compensation sites that may meet the above described criteria. The mailer was sent out July 15, 
1994. Follow-up phone calls were made after approximately two weeks. A number of the 
contacted individuals responded, although the majority offered suggestions for enhancement of 
existing wetlands (i.e., conversion of existing wetland habitat into another wetland habitat type), © 
dredging projects in existing streams or open water areas, or impoundment projects resulting in 
large areas of open water greater than six feet deep. These types of projects were generally 
considered undesirable from the standpoint of matching lost or impaired wetland functional 
values at the Crandon Project site. 

Concurrent with the above described effort, a separate effort was initiated involving a review of 
available information including county soil surveys, Soil Conservation Service (SCS) wetland 
inventory maps, aerial photography, county plat books and USGS 1:24,000 topographic maps. 
This effort began within the Fox-Wolf River basin within 25 miles of the site and was then 
progressively expanded to'a 50 mile radius around the site in all counties and drainage basins 
existing within that region (Figure 8-1). 

A preliminary screening of potential sites was followed by a determination of the owner’s 
willingness to sell, an evaluation of the site, and finally a site visit to verify the suitability of the 
site. The preliminary screening consisted of the following: 

° Examine SCS wetland inventory maps for prior converted cropland or converted 
wetlands. 

° Examine SCS county soil survey maps for areas of poorly drained or hydric soils. 

° Examine USGS topographic maps of the area to determine if the terrain lends 
itself to cost-effective wetland restoration or creation. 
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e Table 8-1 (Continued) 

Distance 
Site Suitable From Combined 

Number Township Range Section Soils Hydrology Watershed Acres CMC Site Score 

18 T27N RISE 28 3 4 3 1 1 16 

19 T31N RI10E 3 4 1 1 2 3 11 

20 T30N RIOE 29 3 5 1 1 2 14 

21 T30N R7E 12 3 5 1 3 1 15 

22 T32N RI0E 16 4 3 1 1 3 12 

23 T32N RI0E 14 4 2 1 1 3 11 

24 T32N RI11E = 18 1 1 1 1 3 7 

25 T30N RIE 2 5 4 1 2 2 14 

26 T35N R13E = 17 1 1 1 1 4 8 

27 T32N RI1E 31 3 2 1 1 3 10 

28 T32N RIE 20 4 3 1 1 3 12 

| 29 T35N R13E 8 4 3 3 1 4 15 

| 30 T35N RI1E 23 4 3 3 1 4 15 

31 T30N RIE 15 5 5 1 1 2 14 

32 T32N RI0E 32 1 1 1 1 3 7 

© 33 T32N RIE 26 3 2 1 1 3 10 

34 T30N R18E 3/481 5 3 4 5 1 20 

35 T32N R10E 5 4 4 1 1 3 13 

Prepared by: AWZ 
Checked by: RFS | 
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8.2 Proposed Wetland Compensation Site 

Following the selection of site 9 as the preferred wetland compensation site, work began to © 
develop a site specific plan to convert the site into replacement wetlands. A discussion of that 
work and presentation of the proposed site design follows. 

8.2.1 Existing Environment 

As shown in Figure 8-2 the property on which the proposed wetland restoration site is located 
straddles the Oconto-Shawano County line north of Shawano Lake. The southern portion of the 
property is located in the N1/2, NE 1/4, Section 5, T 27 N, R 17 E, Town of Washington, 
Shawano County, Wisconsin, and the northern part is located in the S1/2, SE 1/4, Section 32, T 

28 N, R 17 E, Town of Underhill, Oconto County, Wisconsin. The property is situated within an 
agricultural field and comprises approximately 129 acres. As shown on Figure 8-2, topography 
within the property is virtually flat with no significant local relief. The northern portion of the 
property, however, is marked by the presence of barely discernible, eroded rises which appear to 
be sandier than surrounding soils. 

The proposed compensation site or project area is approximately 57 acres in size. As shown on 
Figure 8-2 it is located in the approximate center of the 129 acre property boundary. A 
topographic survey of the site and surrounding area was conducted. The topographic map 

| generated as a result of that survey is shown on Figure 8-3. The map shows that the area ranges 
in elevation from approximately 818.5 feet to just over 820 feet mean sea level (MSL). The 
surveyed area also consists of a series of north-south and east-west drainage ditches at lower 
elevations. @ 

Site soils are mapped as Cormant loamy fine sand on 0-1 percent slopes. Cormant soils are 
deep, poorly drained soils which formed on sandy outwash plains and glacial lake plains. These 
soils are subject to periodic ponding. Also present are pockets of Markey and Seelyville soils. 
These soils are deep, poorly drained mucks which formed on outwash plains from decomposing 
herbaceous plants and other organic matter. The Markey and Seelyville soils commonly include 
peaty, organic pedons exceeding 50 inches in depth (Gundlach et al 1982). All three soils are 
listed in the Hydric Soils List for Shawano County (Otter, 1990). 

An on-site soils investigation was conducted on April 7, 1995 consisting of the advancement of 
four borings by splitspoon to log the surficial soils within the surveyed area. The location of the 
borings is shown in Figure 8-3. Logs of these borings are included in Appendix F. The borings 
revealed a one to two foot thick organic layer overlying a relatively thin silty sand layer overlying 
sands. Water levels in all borings appeared to be at approximately two feet below the ground 
surface. This is in close agreement with water levels in adjacent ditches. 

Current land use is agricultural. According to the Oconto County Natural Resources 
Conservation Service (Schulz, 1995) these lands are classified as Prior Converted Cropland. 

| Prior to being farmed, the project area was likely part of an extensive wetland currently 
occupying portions of Sections 31 and 32 immediately to the northwest. The property has been 
partially drained by construction of several interconnected drainage ditches. A north-south ditch, 
beginning approximately 0.7 miles to the north of the site and ultimately discharging into 
Duchess Creek downstream from the site, parallels the western border of the site. Water levels 
in this ditch are controlled by a stop-log outlet control structure located in the southwest corner © 
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of the site (Figure 8-3). Two east-west ditches connected to the north-south ditch exist along the 

© northern and southern boundaries of the surveyed area. A third east-west ditch also connected 

to the north-south ditch exists in the central portion of the surveyed area. A single ditch 

draining agricultural lands to the northwest, also enters the north-south ditch just below the point 

where the central ditch connects to the north-south ditch. 

Based on the observed location of the groundwater table and the lack of vegetation on the 

bottom of the ditches, it appears that the ditches intercept groundwater. Flow in the ditches 

across the majority of the property is to the west and south. A divide exists resulting in flow to 

| the east and north in the northeastern corner of the surveyed area. Several surface ditches and 

drains have been installed along the southern boundary of the surveyed area. These channel 

surface water off the area into the southernmost east-west ditch. Several outlet pipes were 

observed in this ditch. Although no site plans exist, the current landowner reports that portions 

of the site have been tiled. 

Wisconsin Wetland Inventory Maps of the site and surrounding area show wetlands nearly 

surrounding the site, with the exception of two bordering agricultural areas; one to the north of 

the northeast quarter of the site and one to the west of the northwest quarter of the site. The 

surrounding wetlands largely consist of deciduous forested wetlands dominated by an overstory of 

red maple (Acer rubrum) and quaking aspen (Populus tremuloides) with an understory of willows 
(Salix sp.) alder (Alnus rugosa), reed canary grass (Phalaris arundinacea) and Canada bluejoint 

. grass (Calamagrostis canadensis). Scrub/shrub wetlands dominated by willows and alder with 
some localized areas of emergent marsh also exist. 

A partial list of the plants existing at the site is presented in Table 8-2. This list was compiled 

© during a site visit on May 16, 1995, prior to the emergence of all of site vegetation. The project 

site had been plowed the day before the site visit so the species listed in Table 8-2 represent 
those species occupying the ditches and the periphery of the project site. 

Table 8-2 

Compensation Site Existing Plant List 

Scientific Name Common Name Wetland Indicator Status 

: Alnus rugusa alder OBL 

Asclepias syriaca common milkweed — 

Betula papyrifera paper birch FACU + 

Carex lacustris lake sedge OBL 

Carex stricta hummock sedge OBL 

Cornus stolonifera red osier dogwood FACW 

Calamagrostis canadensis blue joint OBL 

Eleocharis sp. spike rush FACW/OBL 

Equisetum hyemale | common scouring rush FACW- 

Equisetum arvense common horsetail FAC 

ne 
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Table 8-2 (Continued) : 

“ScientificName = —sS—<—séS<~;7T~SCCommon Name ——_ Wetland Indicator Status _ © 

“Equisetum variegatum = =~=~=~—_:«Variegated scouringrush FACW © 
Equisetum fluviatile water horsetail OBL 

Erigeron annuus daisy fleabane FAC- 

Eupatorium maculatum joe-pye weed OBL : 

Fragaria sp. strawberry — | 

Geum sp. avens — 

Hypericum sp. St. John's wort — 

Iris virginica blue flag iris OBL 

Juncus effusus soft rush OBL 

Juncus tenuis path rush FAC 

Lycopus sp. — — 

Phalaris arundinacea reed canary grass FACW+ 

Poa annua speargrass FAC- 

Populus tremuloides quaking aspen FAC 

Populus balsamifera balsam poplar FACW 

Potentilla norvegica rough cinquefoil FAC 

Prunus sp. cherry — © 

Ranunculus sceleratus corsed crowfoot OBL | 

Rubus strigosus red raspberry — 

Salix petiolaris meadow willow FACW+ 

Scirpus atrovirens green bulrush OBL : 

Setaria glauca foxtail FAC 

Solidago canadensis Canada goldenrod FACU 

Spiraea alba meadowsweet FACW+ 

| Verbascum thapsus common mullein — 

Veronica peregrina purslane speedwell FACW+ 

OBL - obligate wetland plants - plants that almost always occur in wetlands. | 
FACW - facultative wetlands plants - plants that usually occur in wetlands. 
FAC - facultative plants - plants with a similar likelihood of occurring in both wetlands and 

FACU - Ceultative upland plants - plants that occur sometimes in wetlands but occur more often 
in uplands. 

“+” indicates a preference of the plant toward wetter conditions. 
“.” indicates a preference of the plant toward drier conditions. 
— No status Prepared by: RFS 

Checked by: BDH © 
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) The current landowner has grown mint on the site for a number of years and continues to do so. 
© At the time of the site visit, however, the crop had not yet emerged. The site periphery is 

occupied by a number of wetland and opportunistic weedy plant species. As indicated in Table 
8-2, approximately 85 percent of the observed plants are wetland species (i.e., FAC or greater). 
Wetter areas of the site periphery, particularly along the southern and northern east-west ditches 
and the southern portion of the north-south ditch, are dominated by willows (Salix sp.), lake 
sedge (Carex lacustris) and reed canary grass (Phalaris arundinacea). Variegated scouring rush 
(Equisetum verigatum), a State Special Concern Species, dominates the area immediately above 
the ordinary high water mark on the north shore of the central east-west ditch. Cattails (Typha 
sp.) dominate isolated portions of the ditches. Rooted vegetation was generally lacking on the 
ditch bottoms. This, however, may not be the case later in the season. 

In general, the plant list is indicative of an area that has been drained and disturbed. Wetland 
species persist along the site periphery and in the ditches. The opportunistic weedy species 
occupy the upper edges of the ditches and the drier portions of the site. 

Based on observations in April and May, 1995, the site is used heavily by migrating and breeding 
waterfowl and other wetland dependant wildlife in the spring. Numerous mallards, wood ducks, 
and Canada geese were observed resting on ponded areas of the site. Sand hill cranes and 
whistling swans were also observed. A mink was observed along the central east-west ditch. On 
May 16, 1995, several breeding pairs of mallards and wood ducks were observed on the ditches. 
The site as presently configured appears to have limited wildlife habitat value during the 
remainder of the year. During the summer season, the site is maintained in agricultural use (.e., 
planted in mint). The ditches provide limited habitat for some wetland dependant wildlife during 
this time of the year. During the winter the site is devoid of vegetation and provides little, if 

© any, habitat value. Due to the current agricultural use of the site, it does not appear to contain 
habitat suitable for any state or federally listed species. The site ditches, however, could 

potentially provide marginal habitat for blanding’s turtles, a state threatened species known to 
occur in Shawano County. 

Great Lakes Archaeological Research Center (GLARC) conducted a cultural resources survey of 
the site in April 1995 (Richards, 1995). The survey included an archival and literature search, a 
systematic surface survey and limited shovel probing. The surface survey revealed two chipped 
stone projectile points in the northwest corner of the surveyed area adjacent to the south bank of 
the northern-most east/west ditch. Additional investigation, including soil test pits, in this area 
did not reveal additional artifacts. A copy of the survey report is included in Appendix G. The 
survey concluded that since no ground disturbing activity is planned in the immediate vicinity of 
the newly discovered archaeological site, project development should have no effect on the 
located archaeological deposit. 

8.2.2 Replacement Ratio 

The Wisconsin Department of Transportation (WisDOT), in their Wetland Mitigation Banking 
Technical Guideline (1993), developed a schedule of replacement ratios for wetland losses in 
cooperation with the Wisconsin Department of Natural Resources, U.S. Army Corps of 
Engineers, U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service, and the 
Federal Highway Administration. These guidelines, contained in Appendix H, were followed 
regarding replacement ratios for the Crandon Project because specific guidelines developed by 

© the USCOE do not exist. 
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The WisDOT system involves: 

“ratios of replacement in a factor system using the factors Drainage Area, Floristic Province, ®@ 
Wetland Type, and a factor based on professional discretion. Replacement within limits 
specified by these factors assumes wetland function replacement. Replacement outside the 
limits are considered off-site or out-of-kind or both and is discouraged by requiring a larger 
replacement ratio.” 

The “base” replacement ratio is 1:1 and would apply to a project where both the impact and 
mitigation site are in the same drainage area and floristic province, the replacement wetland type 
is the same as the impacted wetland type and there is a high level of confidence that the 
mitigation project will be successful. Wetland losses replaced outside designated areas and /or by 
different wetland types are assessed by a variable schedule of increments, which will cause the 
replacement ratio to be greater than 1:1, but not exceed 3:1. 

Drainage areas have been grouped into three major drainage basins: Lake Superior; Mississippi 
River, which includes the St. Croix, Chippewa, Trempealeau, Wisconsin, Rock-Fox-Des Plaines 

River systems; and Lake Michigan, which includes Lake Michigan and the Fox-Wolf and 
Menominee-Oconto-Peshtigo River systems. Both the Crandon Project site and the proposed 
proposed compensation site are located in the Fox-Wolf River system within the Lake Michigan 
drainage basin. 

The State of Wisconsin contains two distinct Floristic Provinces, the prairie-forest province in the 
south and the northern hardwoods province in the north (Curtis, 1959). The two provinces are 
separated by a narrow band or zone containing vegetational elements common to both provinces 
called the tension zone. Both the Crandon Project site and the proposed compensation site are © 
located in the northern hardwoods floristic province. 

The wetland types to be filled or excavated as a result of the Crandon Project are listed in Table 
7-1. As discussed below the replacement wetland will be composed of a combination of shallow 
marsh, deep marsh and wet meadow which will result in an incremental increase over the base 
1:1 compensation ratio. 

The compensation ratio was estimated using Table 3C in Appendix H. The incremental values 
under the column “Floristic Province (In)” and “Drainage Area (In)” were added to the base 1:1 
compensation ratio for each wetland type listed in Table 7-1 as shown below: 

(0.61 acres shallow marsh) * (0.0 increment for shallow marsh + 1.0) = 0.61 acres 
(3.12 acres scrub/shrub) * (0.2 increment for shallow marsh + 1.0) = 3.74 acres 
(25.71 acres wooded swamp) * (0.2 increment for shallow marsh + 1.0) = 30.85 acres 
(0.06 acres bog) * (0.5 increment for shallow marsh + 1.0) = 0.09 acres 

Total required compensation acreage = 35.29 , 

The compensation ratio, following the WisDOT guidelines, can be calculated by dividing the total 
required acreage by the acreage of impacted wetlands. The resulting Crandon Project ratio is 
1.2:1. 
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The proposed compensation site development plan described below involves the development of 
© approximately 57 acres of high quality wetlands which will provide an actual replacement ratio of 

approximately 1.9:1. This replacement ratio is over 58% greater than the calculated replacement 
ratio using WisDOT guidance. The additional wetland restoration above that calculated using 
WisDOT guidance has been incorporated into the compensation plan to compensate for 
potential indirect wetland impacts as described in Section 7.3 of this report and for unknown 
future potential effects that could result from the project. 

8.2.3 Proposed Design | 

The primary goal of the proposed compensation plan is to replace the wetland functions and 
values that would be unavoidably lost due to the construction and operation of the proposed 
Crandon Project. The accomplishment of this goal through the design of the replacement site is 
discussed below. 

8.2.3.1 Site Grading Design 

The existing surveyed area is very flat ranging from approximately 818.5 feet MSL to 821 feet 
MSL (Figure 8-3). The elevation of the top surface of CTH R is approximately 822 feet MSL. 
The highpoint of the site exists in the northwest corner with the lowest areas other than the ditch 
bottoms occurring in the southwest and east-central portions of the site. 

The proposed site grading plan calls for the excavation of approximately 66,900 cubic yards of 
soil to provide open water areas and a moisture gradient across the approximate southern two- 
thirds of the surveyed area (Figure 8-4). The proposed excavation will take advantage of the 

© existing topography by focusing on the lowest areas of the site. The eastern third of the central 
east-west ditch will be filled to prohibit water from exiting to the north and east across County 
Trunk Highway (CTH) R. The north-south ditch will be plugged just to the south of the 
intersection of this ditch with the central east-west ditch, but before the ditch draining an area to 
the northwest drains into the north-south ditch. Surface waters will enter the site through the 
north-south ditch, flow to the east in the central east-west ditch, flow south through the site and 

then west to the proposed outlet structure located in the southwest portion of the surveyed area. 
This plan results in a flow through system which optimizes the pollutant removal efficiency of the 
system and reduces the potential for problems associated with stagnant water. The excess 
excavated material will be deposited on the eastern two-thirds of the existing agricultural field to 
the north of the site (Figure 8-4). Site construction will be completed in accordance with the 
erosion control procedures outlined in Section 4.10 of the Project’s Mine Permit Application 
(Foth & Van Dyke, 1995b). 

8.2.3.2 Hydrology 

Based on information obtained through on-site soil borings and water levels observed in ditches 
flowing along the periphery of the site, it appears that the groundwater table is currently 
approximately two feet below land surface or at an approximate elevation of 817 feet MSL. The 
water table across the site has been lowered by the ditches as well as a series of drainage tiles 
reported to exist by the current landowner. To restore the wetland hydrology at this site, the 
north-south and central east-west ditch will be plugged and an outlet control structure will be 

® placed in the southwest corner of the site. 
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The outlet control structure will initially consist of a three foot wide stop-log weir with a 
minimum and maximum elevation of 816 and 818.9 feet MSL, respectively (Figure 8-5). With © 
this structure, the water level can be fluctuated by up to 2.9 feet by removing or installing the 
desired width stop log(s). A 40 foot wide emergency spillway at an elevation of 819.6 feet is also 
proposed to allow flood waters to exit the site before potential backwaters reach CTH R. The 
proposed normal pool elevation is 818.9 feet. Design and supporting hydrologic modeling 
information is provided in Appendix I. The response of the system to a 1-year, 2-year, 10-year 
and 100-year 24-hour storm event with the outlet control set at elevations 818.9 (i.e., normal pool 
elevation) are presented in Table 8-3. Associated backwater impacts upstream will be minimal 
and will follow proper regulatory requirements. 

Table 8-3 

Proposed CMC Compensation Site Hydrologic Response | 

Storm Event Rainfall (inches) Water Surface Elevation at the Outlet 

1-year 1 819.01 

2-year 2 819.31 

10-year 3.3 819.68 

100-year 5.0 | 820.11 

Prepared by: MDL © 
Checked by: RFS 

The proposed design calls for a flow through system which results in maximum water contact 
with the wetland vegetation and a retention time sufficient to settle out a large percentage of any 
pollutants that may be entrained in influent stormwaters. Approximately 42 acre-feet of 
stormwater storage is available above the normal pool elevation of 818.9 feet MSL. Further, this 
design provides a variety of water depths across the site including open water areas, areas with 
saturated soils, and areas that will be intermittently saturated. This will result in the 
interspersion of several different wetland habitat types. As shown on Figure 8-6 the proposed 
design will result in approximately 36 acres of shallow marsh, approximately 13 acres of wet 
meadow and approximately eight acres of deep marsh. 

8.2.3.3 Substrate 

All three soil types existing at the site are listed as hydric soils (Otter, 1990) and will provide a 
suitable substrate for the proposed compensation site. The site soils generally consist of an 
approximate two-foot highly organic layer overlying sands. As a result of the excavation, the 
sand layer will be exposed below an elevation of approximately 817 feet MSL. 

8.2.3.4 Revegetation 

The site was previously a wetland and wetlands nearly surround the site. Table 8-2 indicates that 
a prevalence of wetland vegetation already exists along the site periphery and in the site ditches. © 

ee 
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These factors coupled with a site design that provides for the control of water levels between 

© approximately 819.6 MSL and the top of the groundwater surface, which is estimated to be at 

approximately 817 feet MSL, offer an ideal opportunity for natural revegetation. 

Water level adjustment has been found to be an effective means of both controlling nuisance 

vegetation as well as stimulating new vegetative growth (Fredrickson, 1982). As such, the portion 
of the site below an elevation of approximately 819.6 feet will be allowed to revegetate naturally, 

relying on the seedbank remaining in the site soils and the adjacent wetlands as a source of plant 

material. 

It is anticipated that construction of the site will be completed by late summer in the year in 
which it takes place. At the completion of construction the outlet structure will be set to allow 

maximum flooding during the fall and winter periods. A gradual drawdown is proposed 

beginning the following May to stimulate germination of the existing seedbank. Water levels will 

be maintained at approximately 817 feet until germination occurs. At this point water levels will 

be raised and maintained at adequate depths to preclude terrestrial species, yet not impair the 
growth of wetland species. The proposed normal pool elevation is 818.9 feet. During the first 
growing season, this elevation will be maintained based on the growth of the vegetation. 

The seedbank, in areas of the site above the elevation where water level adjustment can 
effectively control invasive plant species (i.e., above 819.6), will be supplemented by seeding 
(Figure 8-6). A mixture of oats and annual rye will be planted at a rate of 80 and 100 pounds 
per acre, respectively to establish a temporary cover crop at the completion of construction to 
control erosion. The following spring, during the maximum drawdown period, these areas will be 

@ tilled and reseeded with the wet meadow seed mixture presented in Table 8-4. 

Table 8-4 

Wet Meadow Seed Mixture 

Grasses and Sedges: 

Canada bluejoint grass (Calamagrostis canadensis) 
Prairie cord-grass (Spartina pectinata)' 
Big bluestem (Andropogon gerardii) 
Switch grass (Panicum virgatum)? 
Green bulrush (Scirpus atrovirens) 
Fox Sedge (Carex vuplinoidea) 

Forbs: 

Swamp Milkweed (Ascelepias incarnata) 
Angelica (Angelica atropurpurea) 
Blue vervain (Verbena hastata) 
New England aster (Aster novae-angliae) . 
Marsh aster (Aster simplex) 
Joe-pye weed (Eupatorium maculatum) 

© Source: Eggers, 1992. Checked by: RFS 

a 
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The shallow and deep marsh areas will be maintained in the desired condition over time through 
water level controls. The wet meadow habitat type will not be maintained, but will be allowed to ©} 
succeed naturally. Based on the existing condition of the surrounding wetlands, this portion of 
the site will likely be encroached by willows and alders and progress into a shrub swamp over 
time. The area to the north where the excess soil will be deposited will be used for agricultural 
or other compatible purposes. 

8.2.3.5 Maintenance 

Due to the relatively simple site design, maintenance activities will largely be limited to water 
level adjustment as described above to establish the desired wetland vegetation. Once the 
desired vegetation has been established, the stop-log weir will be replaced with a permanent weir 
with an elevation of 818.9 feet MSL. The bypass spillway will not be affected as part of weir 
replacement. It is anticipated that the permanent weir will be installed between years five and 
ten after wetland development to provide sufficient time for vegetation to take hold. During the 
time the stop-log weir is in place periodic drawdowns and/or inundation may be required to 
develop a healthy vegetative community. 

8.2.4 Construction Schedule 

The proposed wetland mitigation project will be constructed during the construction phase of the 
proposed mine site prior to the beginning of mine operations. Construction of the wetland site 
will begin in the summer and end in late summer or early fall. The current agricultural use of 
the site will be maintained until construction begins. Although construction will be completed in 
less than one year, it is anticipated that up to four years will be required to establish a fully 
functional wetland system. © 

8.2.5 Long-Term Use 

CMC intends to convey the site to local governments or a private conservatory group and leave 
the proposed wetland compensation site dedicated in perpetuity for use as a natural conservatory 
area. 

8.2.6 Monitoring Plan 

8.2.6.1 Baseline Monitoring Plan 

Baseline biological monitoring will be conducted for one year prior to the construction of the 
compensation site. Monitoring will include three frog calling surveys (early spring, late spring 
and early summer) following the Wisconsin Department of Natural Resources Bureau of 
Endangered Resources Frog and Toad Survey guidelines (WDNR, 1986). This will provide an 
indication of the current use of the site by herptiles and can later be used as a baseline for 
evaluating the success of the compensation site. Migratory water bird and waterfowl surveys will 
be conducted once in the spring and the fall of the year. A waterfowl brood count will be 
conducted in early summer. 

A site visit during the late July or early August period will be conducted to develop a complete 
plant list for the site. This information will be used to fine-tune the site revegetation plan. 
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8.2.6.2 Post-Construction Monitoring Plan 

o The primary goal of the proposed restoration project is to establish a functioning wetland system 
_ that compensates for the loss of functions and values of the wetlands impacted by the Crandon 

Project. The purpose of the monitoring plan is to measure the success of the proposed | 
restoration. For the purposes of this monitoring plan, success of the proposed restoration will be 
achieved if a functioning wetland system has been created. A qualitative set of performance 
standards will be established to evaluate success. If an answer of yes is obtained to the following 
two questions, it will be assumed that a functioning wetland system has been restored: 

° Has wetland hydrology (i.e., as defined by the 1987 U.S. Army Corps of Engineers 
Wetland Delineation Manual [USCOE, 1987]) been established across a minimum 
of 36 acres of the site? 

° Has a dominance of wetland vegetation been established on at least 36 acres of 
the site? 

The proposed compensation site was historically a wetland and is currently adjacent to existing 
wetlands. If the hydrology and wetland vegetation have been reestablished and are comparable 
to adjacent wetlands, it can be assumed that a functioning wetland has been successfully restored. 

_ Unlike many mitigation projects, the success of this mitigation project will not be measured on 
the diversity of wetland vegetation but on the functions that the wetland provides. However, this 
monitoring plan is designed to identify invasions of nuisance vegetation (e.g., purple loose strife) 
which will be addressed in the maintenance plan. 

© As part of the proposed design, adequate retention time, water depths, and storage volume are 
provided to enhance hydrologic support functions. Water levels will be monitored to ensure that 
the site meets the design standards. The biological functions will be assessed through 
comparison of wildlife observations from the baseline monitoring program to those obtained 
during the monitoring program. If documented use of the site by wetland dependent wildlife 
occurs, the site will be considered a success. Birds and herptiles will be the indicator species. 

The specific elements of the monitoring plan are listed below: 

. All plant species, along with their estimated relative frequency and percent cover, 
will be identified bi-annually by using plots measuring 10 feet by 10 feet with at 
least one representative plot located in each of the habitat types within the 
compensation site. The location of each plot shall be identified on a plan view 
site drawing. Vegetation surveys will be conducted between July 1 and September 
30 of every other year. 

° A vegetation cover type map will be prepared based on the results of the 
vegetation surveys. 

° Photographs will be taken at the time of the vegetation surveys at each sample 
site. Additionally, a set of fixed-point panoramic photographs will be taken at 
pre-established locations. 

[PAM\MLD2]93C049 - Section 404 Permit Application - Crandon Project 
July 20, 1995 Foth & Van Dyke * 57



° A staff gauge will be installed upstream of the outlet structure and monitored 
monthly between April and October. © 

° Groundwater levels will be monitored at a frequency similar to that used for the 
ditches by three piezometers located around the periphery of the site. 

° Frog call surveys will be conducted three times every other year following the 
guidelines of the Wisconsin Frog and Toad Call Survey (WDNR, 1986). 

° Migratory bird and waterfowl surveys will be conducted once in the spring and the 
fall of every other year. Waterfowl brood counts will be conducted every other 
year in early summer. 

° Qualitative observations for wildlife will be made during each monitoring visit to 
the site. Records will be maintained regarding the species encountered, activity 
and number of the species. 

Bi-annual reports will be submitted to the USCOE by December 31, beginning after the first 
growing season following completion of site construction. The bi-annual reports will summarize 
monitoring performed during the year. The reports will assess the state of the compensation 
wetland at the end of the monitoring period and contain a discussion relating to the two 
questions referenced above that will be used to define if a successful wetland system has been 
created. Once a determination is made that a successful wetland system has been created, 
monitoring will continue for one additional year to confirm the determination. Upon 
documentation of the confirmation in the subsequent years annual report, the permanent weir 
structure will be installed at the site and monitoring and reporting will cease. It is anticipated © 
that the cessation will occur between years five and 10 after site construction is completed. 
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——=———}_—SséW~P INE FORMATION ( pn) | 
a nS Cherty tuff and argillite. | 
= 

°o ee, 
< 

. o “ ~ + 7. 

x“ : wv * ~ o> = 

we hn =, LINCOLN FORMATION ( In ) 
O , ‘ an Quartz porphynitic rhyolite flows with minor interflow tuff, chert 
= ennne ae and argillite. 

a * -_— 
<x 2 . — 

= “i : aan, 

wo VF 
fa SKUNK LAKE FORMATION ( sk ) : 

- =—-§k— Predominantly fine to coarse ash chert tuff, some cherty and 
—— very minor argillite. 

eMESia RICE LAKE FORMATION ( rc ) _ 
rt. eas: Volcanic debris flows ( blocky chloritic and minor siliceous 

See pees lapilli and breccia size debris ) and eutaxitic ash flows, some chert. 
So eae . 

VIPS , , 
ww cok Z ate OAK LAKE FORMATION ( ok ) | 
5 Vi Ygyy Yas Sequence of cherty tuff and sericitic tuff. 

© WAGE] ~~ MOLE LAKE FORMATION ( ml ) 
ae Se GAs Predominantly mafic ash tuff. 

wm / peeem la , | OC Pet _ PROSPECT MEMBER ( mip } : 
~ eos | Voicanic debris flow consisting of siliceous, 

S x EEE: lapilli size debris. 

Q [RCSA EAGLE MEMBER ( mie } 
= DOVE | Volcanic greywacke. 

= I eee mile: | 
‘CT oe CRANDON FORMATION ( cr ) | 

HEH Laminated, bedded & replacement sulfides ( zinc ore ) 
pei) interbedded with pyritic argillite, pyritic felsic tuff and chert. 

SET 4 SAND LAKE FORMATION ( sd ) 
| sd y Ze | Sequence of fine felsic tuffs and minor felsic debris 

Ey, | Reon & lava flows. 
Se TOWNSHIP MEMBER ( sdt) 
Be, We Volcanic vent breccia affected by multiple stage 

IN rc 4 hydrothermal alteration and sulfide enrichment. 

A put, 48 NASHVILLE FORMATION ( nh ) 
| Pot FQ] Feldspar porphyritic mafic flows. 

% nhe'+, 
! o* wl 

reel? ’ DUCK LAKE GABBRO (dg ) | 

— Fresh, 2 pyroxene gabbro. . 

: Cross cuts nh and sd. | 

| | Foth & Van Dyke —— — 

Crandon Mining Company 

PE FIGURE 2-4 
pe STRATIGRAPHIC COLUMN 

/d3/di/users/Jpr1/3c49m5.dgn | 930049



_ LOOKING WE 

oe * a . . , ° 20 OO KN ee OOS oR CU RPO RNG OEE 
OO 

¢ Pon 
Oe 

7: OK <9. 
wee 

b*. -O. AA n ry 

Dao VBA Ye Srey 8 ~~ - 
. 

2 
.. 

.? 
". 

. 

. 
. 

. 
. 

a) 
~ 

‘ 

. “2” 
o 

. . 
e 

* 
* 8 . . eo «°F :* 

° , 
< 

¢ 

Oe 
i O.-.- 9. O. “oS “Cc Q: o OGL 

=: Us 

BEES 

m - " ° f_\ 
-Q°* 

700° 
. 

: 
. . ° 4 

A C 
| A 

‘ ‘A 
a e- e “6 

: on 

, 

e 
EE 

ee Lo eS maa ieponr 
\ \ fe BUC) 

AL D Rat™ 
6.) 20. 

eee 

Fe Had? 

re MES os 
ASC) - &,- ° @ 7.9%" 

R | oO“ pe MA ce mely 

ee 
? 

A 

i vara 
ee eee fg 

es® -@ iN 
_0 h eo U Wed * te 

. Ay.2- 

_ “eek 
Q.”™. 

—_— 

ee 

re: eee 
avec 

Tees 
ae 

O 
JIN. 

“ oN.” 
—_ 

ee 
nee ccsaessiett 

@ 

. 
sf vie oe _ 

ae oe. ogett ee cay Pe 
a 

te 
o- 

0° 
“9, -- . 0 ® . 

fe 

NEESER 

A _t 
‘Om ak ieany 

PE Tr 

ofa 
te! 

- 
TU ee’ ee 

GN Q. 
ae “, @ g ® 

— 

ee 

e 

4 ne ect 
De 

enti tot 
eae 

o 0%. ore 

OL 
- ‘eo 

“ome: 
.YOoO 

lS p~. 

eee 

Path 
* MISES 

AD 
2 

Too 
86 ewe 

Se be esl 
S 4 Tees 

A‘ # 
.§e° 

7° 
-« v 

a 4 é 
. °: wt fone 

. 
. 

. 

See 

WE 

; Pm. ‘s fare <0 seo es ae eet it a. we? 
. . ‘ = #9 

“m_! 
-@ 

’ e: 

. ®- 

ee 

rogestare. 
°° e 

Pans 
att 

am. 
° ° ads 

me 4 

° 
e e ° Pad 

o@ 
. 

rye 
. . 

e e 
%e 

. 
4 ~ & 

sii 

SUCRE 

a 
eee 

5 
. 

ow 
SRE 

weet 
ete 

* 

$ . * 
. 

e 

* a 
© 

. 
e° 

OQ 
eS 

Ss . . 

SH 

nee 
SE 

: 
om 

Pa. Peon" 
fete, ewe Vy te 

ae 
‘od, 

* 
@-8 

tee 
e © oce 

6 .. 
. * 

Se 
eee 

. -O 
-3 om 

“) 
. 

ve? 

. 

 . 

; 7 
ar ®e,s Aen Se Je’ ae oe 

‘ete e- 
+ e@ 

ee 
a? 

eee? 
. s . 

~ 2° @° 
; - . 

: 6 
. oO . 

a 
Seu 

“ este 
, 

7 . 
°- Taye 

ye 
. ieee 

e. ot 
es Me . ° e: « oO 

eee 
.! 

‘ 
: . 

. 
. . 

OQ ad: 

a 

. : me. “et Ja, ee ea 
. wow ‘ood 

re 
e e 

@o*+ %e . ee e 
@rs@e 

. e* e 
‘ 

6 
. © 

. oe 
* tm: 

Seiten ESE 
a 

84 Sport? rset Pah: = eee 8 eo: : e 
1 

1 

Se 

etetieetse 
v 

. 
Me fea 

oe 2s 
eee wee 

eae oh eee 
#.6 

* © ao f 7 2008 s@ 

& 

— 

> 

a %, eee 
ru" 

ee 
wateean 

° on 
°. 

o 
e 

al 
. ® ° ¢, . . Oe a ce ce 

° 

e 

a. 

sesh 

seine 

? 

. oe orem, ws 
aoa os wine Sec 8 "ee 

eo 5e “. ” ste 
Se 2@ e 

| 
' 

a 

7 
es WEEE 

3 ee ensee 
oe SES 

oe 

- . roe ete coe? ue! Ste” 
Saee 

aew 

e 
+ * 

. . 
. e 

. . 

: 

eee 
me Ee 

a 

a 

7 

‘ 
i Pepe 

sy rise 
g ities 

e 
. @ 6 

“@ 
° & ® e: 

*9 
: “* ee ‘ ee ° 

. 

Se 

Sees 

eaEESeg 
e 

in 
LY ve , oe Sayeis! 

et i. 
oe: 

oe 
¢ ” o¢ ~o 

_,° 
. ee 

eae @ ° . 
ee 

oe 

[ a) 

_ 

2 
8 

ny .. bee e fds fet 
1 By at 8S oe 

e e % @e 
o e* 

oo 8 @e* 
° 

{ 

; 
"oy 

ae 
eniaee 

eee 
“een eye,’ 

ee 
este wate es 

ew 

rT oo ofe-*s 
aes s gee! 

ay seh a 
yum? 

? %.° 
e 

. 
. 

. 
e e. e - * 

«% e° 

. 

e 

Se 

eee 
rN 

ry oe oe 
ese 

¢ on" . 
e ty SEARS 

o 
o fee 

. .. o¢ 
. . 

” : of aa) ° e . * 
\ 

’ 
. 

a 

puerta: 
soni 

t ore cos 3." ‘4 
aks aN. 

ot ve ® 0° 
@ @ @° » ‘Oss 

e&,.° + @ oe? 
“@ 

’ 

‘ 

oo 

pore 
ese 

i “oe ae 
S- ° * 3 i 

jaye 

e@ 0 ee 
e ° e* ‘ 

*e@e oe e . e . e e. 

. 4 e e 

6 4 

: pate 
oe 

soe Lecesestce, 
* 

eS 

: 

a 
‘ 

\ elie, ogee 
ete de ‘otal * 

* $ om? 

@e.° 

e ce “oe 
. 

. 
o «Od « 

e 

° 

Svante 

nee 

a 

33° 

Y 
07,0" 

wef. 

. —* 
ee 

e e*.° 
ee? 

. . 
e ®- 

o & 8 . @ 

’ 

. 

Himes 

ae segees 
EAMES 

RE 

‘ 
a 

ere 
FO%s 

Var 
ful s AS 

- e 
e e 

4 e, 
 @, 

. 6 . e 
. * ° 

. © ‘ 

U 

: 
: eos 

Hes Se ae: ee | AAS ee s = = = = - : : 

SeuRE Era Ee 
a \ Hee See = aE = = ~ : e : . 

a. 

| % we : g i Ae as S z : 

aSinsHnscee ee ee 
} es ne oe 

: ie ; . : : ; 

See 

oiee wees 

8. “3 * 408 
Y ey, Jeu 

ad: 
Ry 

s oo @® 
e 

- ee aed 
. . ef e 

e e@ @ ° 

. 

ee 
Stbecss 

| 
cA ke oe. teen ‘se bed, Al: oh 

en 
ee 

wee 
8° Os ° 

t ’ 

 _ 

- 
an ¥e PP 

eNe ee 
Per ery 

» oe @ ee’ ee? eet. 
ote 

ate o- 1 
: | 

{ 2 4 

2 

gt "mee Skeets. 
ws: + ak be vee ¢ «w”®? of. eee 

eew’ 
e 

pany 
tie 

5 

‘ 
Vad 

‘ $3 
cP ATT cp eel = eRe ot aleccee 

Os’: 
. fee te, of he 

e 

' | 

ssf MO 
ms * ste 

meets 
we . ° 'R 

eee Sle ‘e.-"° 
ee 

eva 
: 

Cee 
guiuiuattsetits 

5 F ay KEN : : . ; 
| | 

ce 

eS 

f° ees 
or 

A 
Ge 

9. e°° 

L 
°° * “es 

° 

Senate 
‘S: sintnts 

ite: 
eeees . sees Seaham 

¢ 

rp ‘ee is 

E . ®, ° o.*. 
ers 

K E 
9 8 * ..° 

t 

Es 

es 

s 
gy WieteS 

E Jelena 2." Reewt. 
: ee ° F 

ve 
tegen te oek\ 

- Too. 
‘ 

bs ipstese 
a eeceete 

TEE 
ees 

scoot ences, 

Sass + eee 

Se Sat: 
2 oe 

. 
. 

°° 
. 

Hn 

— 

r 

oes 
Str 

« 
Soi 

fae 
qe ee: 

° . ’ e ° . e e 
8 

. ee 
eo @ 6 . e 2 @ ae - ) 

‘ 

. 

% es noe ers 
oes wees 

sates 
netiaseseeees 

ve ca eseete 
cts ee oee 

4 
oO 

oe 
ne Geen 

seg: 
%@ “2 ees me 

° 
ee? 

« %e” 

ad 
*@ 

ee,?* 

. 
8 

pines ees Sees iee a se sateeeee 
“48, setae 

“ete, “eee, 
$932 

@ 
pe. 5 Set ae o Te ees 

Se “3 . 2 } 
: 3 $ 

: 
, - 

eS 
CHOU RUSE, 

wham 

wy ze SF aes 
gee 

ths “5% 
° oe * oO, 2 © of. fe’ 

oe, ore 
.® “e¢ 

a 

ara tes 

oe oa 
~ 

age oe s9e ee” 
oes 

. 

e 
o @, 

. 

a 

= 
tots. pee 

ions oan 
g oe Soe 

a ree 
we fet 

eo 
‘oe oe". 

” 

i 
Fe 

om 
7) ee ne ryonts He eC 

aye.” “S of 
see 

oe ee ." .° 

i 
Soe 

SES 
cs . Sa ee: 

Seat 
ee og ua? obs, 

VWer: 
te e .* ee° 

6 o 8 a°¢ 
e 

i é K i 5 eee i Ne eeeerrnin 
ten 

PN: 
eee 

iso tiettnt 
wee e,° 88 

coy’ 

aS 

°. SE 

ad Agee 
we 

aoe 
Te a? rr 

©, wee’ ee. we toe 
~*ee 

* 

Si: Tana aa 
a 

K “* sriphatias 
— he gees sar Ger ata 

pe a HE ene 
| 

: sia ee cine Coe! OWS etek 
ae ao) © f ‘ & = - 

SEER 

M 
sesese 

aie 
. PETES, 

£: wes 
ee pee 

we 
@¢ 

e e e @e 
ee 

« 
@. 

Bei 

. Soe eantmetittinans 

Te aye SOF eer 
Te 

art) re” * 
3° ee ee es.” 

e's 

 _ 

Syiwe 
.* Lape 

ans? Te o 3 ‘3 re.S “et 
oe 

-e,° 
of 

a 
2. 

Saint 

iS ieacrst veteae 
PR: CARAS 

eto 4 t, varie 

oe 

weeetase: 
seeesetets 

8 3° Seat 
eo % a 5 as 

26° 
e@ * 

ee 

Pecmeetnatiiit 
ee =" ‘ nS cee 

= ee “ 

pe 
cE 

Pe : ee ae : 

° PRE 
Ey tree esi 

EES nn 
hats 

. | ee s = 
= ae 

: : : : : 

ce ee 

ie . 

Bye 
oe 3) cate. 

sae? de, Aya § 
oe . 

©. 

ee 
sie Pee 

; 
2 : 

: : : a ; : : : 

simeetiritaes 
ee iis \ 3 : 3 ie S : 4 4 ae 

SEE 

oe 

33 
9 t 7 iad BAe: 

ete sete . ; 8 “oe 
wu 

Pea ee 
Hea RCE 

" N : x eee S 2 ae 

LoS ert Se 
ees 

: : A s = 
2 s 

: 
ee 

eee oe egete 

te 
! Nie fax ae eg ew 

sh 
5 

* e 
s® 

Pe 
ee 

a “¥ te ‘Oe s . : 2 a 
" 

— 
EHH 

- o ee = 
Ae 

| 
i 

eee 
seine 

sarees 
ay Stee eienteny 

“eee . wees e838. 
#30 

e 
i , 

. 
3 *. 

4 * 26 
3 = 8 rd = 

° e . 

Se 
ee 

wad oe eeactee: SEES 
se 

‘ ' 
: S 

a A: | 

sortie 

. 

. 
; : mn ‘ s : 

: : 3 

a 

seesenesss 

Ly 
? | 2 

* 
tds 

‘wo te sone 
~ » oe tne 

“n° 6 e. 

a eereses ogre sees neta re’ ee eee sisetrera acti ve wi Sat 
: 7 Hy : 

Fete 
ihe vests 

ttit se eee 
cuatunatn 

SERS states 
e *, 

tm seats ole tee sen 
m5 se i) 

. 

— 
Se ‘ . - a fs S : } 

CF 
ee af : we: meade: =“ feats 

ra 
¢ 

ee 

ee sistas re ee 
ms 

bees Ls & eg ae 
of 

” 
sissies 

6 > 
a A aS oF. 'S ¢ SN 

1 wep! 
2? Se 

<Ee8 ate’, Oos iietesensctartstass 
ee. eee eten Set Sesiset faite 

‘ 
" 

: 5 
| ; 2 : 

i 

obe* feee Sesestsese 
SSR 

REE 
eee eR eee, 

= E 2 
: ; 

Eee 

Biaiedeccices 
eaten 

neice 
eo ot 8 8 

> 
® or 

oo 
eae? 

3 ope 
e as 

fob5 

pra 
: sistas 

see es oe 
oe onset 

ve sstees 
oy ec 

‘ve 
9 

a 

iu oe 
ore! 

8 
Soe 

= 
Powe 

oe 

seine 
nereat eee 

Speen 

o 
@ 

« & 
oe 

ees 
. ae eG 

8 os oe 

See cree Sseeettes 
sf. See Peete. 

es Seca 
Sen's pi sriecn seas 

oe ° . , ‘ i 
: 2 

= ; 

ee 

See 
ee 

e*.® 
~~. ne Tepe ‘or 

wis, fae 

ee sisseesefit ice 
‘; °e | : - : ae 

: | 

BAe Sena: pupreatreale SEURITED 
§ ‘ . oy = 

So 

ese 
Seles, 

, : Si 
ce : Z , 

esses: narerereet Baie e hoses, eee 
pe . : es : ce = 

| 

Se 

ean 
BESS 

» : <4) wee 
: arse 

es rate 

Be a 
2 

— 
cena 

es ve Pee 

ae 
SEE HES 

Seats 
ee seseee 

en 
BLE 

gira om we 
a set" 

_ 

a” ob oy, ST ERS meets 
Ne 

ESE Heats 
HarRHE 

a ei 
areecnti 

of 
renee A ED 

wee USF! 

seater e eo J2.°, ene “emt sat te : sotieees sot ete estes ‘cone! 
ane 

, 
i: = : = 

ie235 OTE 
oats 

eS 
era 

; 
Pos 

Spi 
. ih 

: eae 
site 

as 
oft eps. wt oN 

ee 

De eae 

Fa 
whys ied Pnaee 

tyc- 2 Stee, 

San 
te eae 

: ae x 
. 

. 

 . 
Sees 

ee ver Lb ee Se 

i a 

on S : P 

Eiesneterres 
Se 

‘son? 

an 
es ant ENS, 

‘ee Ae 

 ” 

2 os x 

See 

ee 

ee: sige ain ae “ee 

ee 
er 

. eer Se yt 
San 

ss 
> 

ire 
a Bt oe vie 

"ot 

0 

eee eeiey cece: 
eae 

HAE 

= “ 
| 

reciente 
Se 

* 

erst 
Poth” 

2 

genet SEs Shsss ee " 
- 

ie Se 

: 
ee 

; 

| — 

® 
. 

F 

EAE EE eee shuseienen He 
veetereee ts 

weet aks Suna 

DE de don Mini 

| CHECKED BY; = KSI BY: DATE: APR.‘95 : : 

__ | APPROVED BY: = PAE BY nie ! | J 

; 2 — URE 2 = 

——— PPROVED 3 ee : | 

_ z “95 S 

| 2 IZED 5 a coke © GEOLOGI 

__ 95] Scale: a 

» | : APR.’95 —= an 7 | APPROVED BY:  GWS =——C*PATES APR,'95] Pr a Dyk epored B 

- ate: MARC os H, 1995 

e By: BSH s



. | 

Gi | 
“~ . ; 

aA. 

: 
MAIN EAST | 

c SHAFT VENTILATION SHAFT 

: WEST 
XS DAL EXHAUST FANS | =N , 

v wd ZN in i . 
=< ___ 

ww SMa ees aoe tse nn a Tet Re COR GO nr , 

ie WesT | VALU ipl Lleida YY YY YL WM LLL | INTIAL MINING 
HAUST PERMA ' YEARS 1- 

a SHAFT | | CROWN ! \ ILTAREAS 

5 Vii --\- - eee ee ef orc rrr cf rrr rrr =r 

° bp "oes woes 7 T MOBILE GROUND 

- " EQUIPMENT WATER 

ia A i! oo. RAMP _= <_| | 

a { Sr Tri rye era |] Tien pe gee, 

| ORE/ WASTE ! Hiiinnnenngescne peter 

| i YP) y I \ , SWNETL Poe 
1 1 e 

by woeoeoenvevene @ wyre%e es de. eee 

wear = t Z~IZIrartec = wT -—_— al __. Zz=Ct ) + - — etn Ba ee \ 

re i RRR RAST ES EE Ey \\ 
AUST." \ petog: EAs ye SREEEIt eines Wy 

EXHAUST. \ ty ESO Rann MY 

RAISES Q\\~-- Nae -\--- 22} ofl iii flip) eee ee 
| MN V\. INTERIOR ty Ree eee eeee es Eee \ a 

| \' a EXHAUST j ' ke wtoleretetetecerererereresporereens SSE ieieint inserter \ 

\' { _ RAISE Qe Snilieetenelepnarettaer stern 

“WILLIS t paotarareseesnceed 1 qa Li 
0 GEESE Snonneemnmeen yp N eee fou 
" “ NEES Ni \ “SS SE5 5442552000, ‘i 

‘ Ve ____||222222-------4-) 
DASHED LINES WOTITIIIS RESETS RAST ATLL IIIS —-5 soppea- oan coon hoo? 

INDICATE FUTURE srietintisiterssteeetsatecennneeceneng \ “27 / 
DEVELOPEMENT! __—~" Nae 

/ 

INITIAL MINING Eee N e222? 7 
AREAS YEARS 14 ORE BODY OUTLINE + 

y 7 

\ ~* ~~ - < 

| oe SOLID LINES. INDICATE INITIAL SS —- ~~ east ORE BODY OUTLINE 

| | | DEVELOPMENT DRIFTS: 

are 
Foth & Van Dyke G 7] Min; CG 

randon Mining Company 
EEE FIGURE 2-6 

2 SCHEMATIC LONGITUDINAL SECTON 
Q CHECKED BY: JKSI (LOOKING NORTH)



ORE BODY WIDTH (VARIES) TEMPORARY 

DRILLING LEVEL PILLARS 

| STOPING BLOCK WIDTH (TYP) 
¥o 
CO Sy 

SNG Ac> —N STOPE DRILLING ACCESS DRIFT 
C 

4c SN. FOOTWALL LATERAL 
STOPING UJ BsSoo> £ SS 
BLOCK re S CEMENTED BACKFILL 
HEIGHT =| : ll Ker 
(TYP) S | BLAST WEES 52 5 > UPPER BLAST HOLE 

! es it " | HOLES | F¥ SO cS DRILLING LEVEL 
. +] _ eae SE ISS 

: ee ae <> 
o| BLASTED See near MBS — SS 
“| ORE - STOPE eee SSS o EE SLOT “TL NEES 

eRe SS eee ae : 

Be 3 a napeeL ut 

: pana een ft 
cat mSTOPE | 

AOD age BLAST! Wy 

SA) <a 
‘y , ca | | || eee 11 STOPE SLOT 

SS AAs [pernee it! DEVELOPMENT RAISE 

ry , eens vill 
4 ae aed ~ rt 

HANGING WALL ee ag et it 

LATERAL HAULAGE SS Cc ) 7 M4 
SY att 

‘ Pet t , PRODUCTION CROSSCUT SSX < ) SF 
oed rr 

ORE PASS DEVELOPMENT DRIFT | | aes | 
re, é <q 

ORE PASS (TYP) FOOTWALL ST F RO 
OR HANGING WALL ss 

ie -- STOPE 
DRAWPOINT DRIFTS 

| n10 MAIN DRAWPOINT 
OR UPING PORE PRODUCTION LEVEL 

STOPING BLOCK NO. 1-ACTIVE PRODUCTION-STOPE BLASTING NEARING COMPLETION 
STOPING BLOCK NO. 2-ALTERNATE STOPING BLOCK/PILLAR-TO BE MINED AFTER 

BACKFILLING ADJACENT STOPES : 
STOPING BLOCK NO. 3-ACTIVE PRODUCTION-INITIAL STAGES OF STOPE BLASTING : 
STOPING BLOCK NO. 4-DEPLETED STOPE BLOCK-CEMENTED BACKFILL IN PLACE 
STOPING BLOCK NO. 5-STOPE BLOGK PARTIALLY DEVELOPED 

win wile 

Foth & Van Dyke 7. 
Crandon Mining Company 

© | es es FIGURE 2-7 
fT TOUT hd CONCEPTUAL STOPING SEQUENCE 

93C049 
/d3/di/users/ jJpri/3c49m5.dgn



9 | 2 
© 

Q | | 
€ | | 
O 
4 

a“ 
Ta TT ne pc snnnnesnrsennns eT nts eesansTEtan 3 UPPER TILL tO 

’ 4 
=3 Tq: seh gett: °° Teese. ° Tob es : a | GLACIAL Sp paca ip thes Sygate SAN Set aCe Stuare AT Eee — WATER TABLE o OVERBURDEN 1p Es Ee ES SE ES Gee aE Greg Es RATIFIED DAIFT gh Ee, gee Vref Fur erate EE ayers Aijeest apie ret Oe Ole eee te asl S . o TILL? MASSIVE SAPROLITE 

PON TITY PTA ror AAA Cea TY vA P PY Le 213 \z a BEDROCK EIS LED ties Ya" y/ WAL GEE D1 RW} D n ae va s UNSGAE 4 
2/2im o a Lat ora SS xX) mya . ~ UPPER MINING LIMIT —————— ‘a a | MY DY 
oy els > can 6 Fa 
“|e || [Sls ae | |(\Y PK GROUNDWATER INTERCEPTOR oF ane we ¥ WPS ORILL HOLES Tee mW) | A QO} vlc Re wo 7 x (4 Al ; 
SRG poy e XV vim) Y < 

ae mi ¢ = FOOTWALL | |e 4 
9 | i HANGING WALL a RE rare eaten! tetas aan fe i. - nae o 1 re} aa ; 

5 Lene Fa STATA Pacer reer ie, ok 

{© | « '.  \aen Y ee 5 ni om eared Cs a| le a to Ne 
>l >| > ' Ve oe LOCAL GROUNDWATER ou! oD] @ 

S to x 2/212 a ae i H INTERCEPTOR DRILL HOLES 

FS | a woe | (Ve (, | aly _ STRONGLY ES wn 4 
2 |? Oo O WEATHERED ay Bie, : | 

8 8 He BEDROCK a ake ' “ SHAFT TO 
v O24 x ae IN /82 ||S}MM || wovenarery «MW VS m > ; 4e oe ‘4 ( 

| S| an xn @ WEATHERED a a a — 
ca = ie Neto! . 

g 2 rs e = BEDROCK = / a \ SN GROUND WATER SUMPS 
7 

| e| lon BIS COPPER OREVES «VE 
< Do MS. ZINC ORE 
Ve/ 8a ys 
Rie] 5 o/i* 
"183 tO 

zi/ lun So 
r| Ox =| 

wo » 9) zum 

Ww 2; "a4 | 
O]@]. m 
5 3 = & 

A wo bam 
wo w uy 

“” “4 
x



Usper Till 

Stratified Drift 

Water Table To Water Treatment Plant Feed Tank 

| TILL /MASSIVE 

' SAPROLITE To Storage Tank 

-= 8 rr a —eenecnaeegetined| | bee 

3 3 ee! ROS tee ee tae rt 5 PAU LIOR De eet hod SEAT 5 oP 7 | ae 
oO ee — — — — —* =F tigetnapengnesaeen ze aa wince BA Oa En eee et - ~ ; 

aS | 
Bedrock Surface . 7 a == A \ 

350° ———_____—— a 

X Ng = ' Groundwater 
—~——— interceptor 

. a i Drill Holes 

460° ———_________ A cose? OS 

/ Initial Local 

Potential Bentonite Sh Groundwater 
or Cement Grout =3 Interceptor 
Barrier a Dril! Holes 

SA 
WS 

650° a by 

os oo (intercepted 

Local Mine oe Be groundwater) 
Level Sump Drainage + ay 

Bore Hole ie * 
X: * ; MAIN SHAFT 

\ Wy oe 

1250¢ NN 

1550? ————________ 

NU | 
1850° $$ ars/— Ft [-Main Sump 

Level Sump ae (Mine Drainage 
7 nook : |} Water) 

GE IN - 
21550 ——_——_$____ OC Ao 

= 47 LS 
Moderately weathered bedrock 2 ne FG 

Strongly weathered bedrock — ms 

—— Intercepted groundwater " 

———— Mine Drainage Water 

| Foth & Van Dyke — 
REVISED DESCRIPTION Crandon Minin g Company 

ol FIGURE 2-9 
| CL MINE DRAINAGE, SCHEMATIC 

CHECKED BY: JKS! DATE: APR,.’95 

APPROVED BY: Gws DATE: APR.’95| Prepored By: Foth & Van Dyke By: BSH 

e:\cadwork\3c49m5,dgn 93C049



Waste Rock 

Coarse Ore Sy 

é EPS EP 
LET O e205 0Oy 

Sag/Ball 

, Mill Grinding 

t Copper-Lead C 
| | Flotation/Cleaning : 

Zinc Flotation Lead Flotation Copper Flotanon 

~ and Cleaning and Cleaning and Cleaning 

| C C C 

Zinc Concentrate Lead Concentrate Copper Concentrate 

Mine Backfill Plant LEGEND 

| c=concentrate | 

) t=tailings 
’ Fines to TMA ~ Sands to Backfill 

Foth & Van Dyke —T — 

Crandon Mining Company 

Pe FIGURE 2-10 
TUTE CONCENTRATOR PROCESS FLOWSHEET 

/d3/di/users/Jpr1/3c49m5.dgn 930049



HAUT a a i (eae ese ‘aut th i ene | eon Fie I ae 
eure oak eet ; ee ee ae iy i ek ondertbet stores | Ct! ee we = \ | ore ( hata 

=e a pea see soot Oey ETE 1 phe | ea ee ; ON oocc | ame 2: Ee G2) ne N (47) {CRN Steers 5 + fa! Say Prete iL Eg ote ccc eementnenduerramsttieenerssofcseami ee \ N}---> 

j WO Re es poe Hl “Lee LV se ae | : i i OO aS ee ees |__ La |e er go tense jem ae Crarks — (45} : ails i / —S - pees Arc rs =r d Tbe PN st rl thinelandé Le (see Ete dy os a Cy ZZ l45} Be gale (Vea Ag ee a 

} ea ob ae YEON ES | WS i sy] i ee | ‘ Ha 0 cee \ aes /| 
Po ee nies all 46 eed | Taleo 7 go et i aaa | €RANDON | 4 | ee ' Ee 5 ie Fak Mea ae a ee) i | | ie Teas ‘ | pa 

| se ee ees a] | evel EL | PELICAN) iii ftee  ) poae™ oT ee ae 6 
“ aN CRs Ge : Gee ee | \ , PO ee ( oe [2 

Pe He Peto reese | = ee eae 7) a | | \ lla | oe | es | / oa [ep ee i | ees 
oh | Ne 1 fae PRIS ae [Aes 2 | Heptune | or, A? -_— ha a aan | ord Sesh 

eo Lj ng ae pee SGT [bre EL i ) sans me ars) i | ee lbawy LS a ecto Bees 

iad tops a Oia N. [wd et ee Cee 7 Ree eee 
: So agp ba paiement # + \ if | orth = i /-- WV) tpt | fom SE tt Pee Ly, ae 

fw. Di SS ee ee ee | 8) BAVA Wee 

eh | ee ee | Be | mE) | Pa en eee mmf ae EE at joe inlet adit B9 sash | a) vetonga \\ pn Ly. 
a cae ie oe a el. | oe rN 

1 | | | Vel el \ at | | Ly eZ | 
leg Sh lana eS ea ee) conte pe ee MR | Na Nashville nw ee a ae | al ' i ree 7 ir i mo. nee & aoe Paes = rl 
e T enero OL, itn 7h) |e Med 77 ee ae | ee 

vee (°C 1) ENTERPRISE Leh TL | Peat || | eS eel |) Jf | l|_— PROPOSED ACCESS ROAD 
—_Liblokmee. aed emegeened a ‘et — = = es é ae 2 o Se ~\e ey = i aa mare Lennox Pe NESE by I aise ‘ a pte apowey i - 

i Soe Fae a 7 oe be / igh Biss ae [c] le aa Fs |i \ ; lee! 4 Ii] ) 2 | b i y . 4 Ib aK 

Z| oe ee ee i l= See ie se Fe. | : ms Al | | BEG ES i. Pree = Ry PROPOSED RAILROAD SPUR 
i “pRegenl | | ee ey Coe ae T ARG (B) FP Pelican | Lee | Do as wes aoa Pee OS | 1 i aif] oe p Prem | / | a [erterpyisel TSO Take” settoppxe | {lta / ee Oe? NaS bad 8/7 TAILINGS MANAGEMENT AREA 

= | oe _[g), Sa spy ae (epee) ey. My! Le ma a ik EAN. 

Abe \ | ! [0] | | | ie, i . Lae | pero) Ar | rt gyi" jLake (55) j per c Kuh Grot t | 

ORE BODY 
LEGEND Pel eet ata NOTES: PLANT Sie 

—— iOS. OR STATE HWY 

COUNTY TRUNK ROAD |. BASE MAP DERIVED FROM COUNTY MAPS PREPARED 
BY THE WISCONSIN DEPARTMENT OF TRANSPORTATION. 

——————— TOWN ROAD 

Je erie 2, ORE BODY OUTLINE IS REPRESENTATIVE OF THE 
SUBCROP AT THE BASE OF THE OVERBURDEN. 

} U.S. HWY NO. TYPICAL REPRESENTATION: : 
REFINEMENTS MAY BE MADE 
PRIOR TO CONSTRUCTION. é * 

CD) STATE HWY NO, Foth & Van Dyke — 
a) Crandon Mining Company 

COUNT 7 FIGHWAY Wet TER eo | ae oe FIGURE 2-11 
Cc | a oe PROPOSED PIPELINE ROUTE FOR 

‘ | a PREWTeES WISCONSIN RIVER DISCHARGE mecneneene= PROPOSED WASTEWATER PIPELINE 5a APPROVED BY: PAE Scale: jou pam = 

e:\cadwork\4c65F7.dan 
930049



2,287,000 E 
N 

2,285,000 E Dae ae tenth fe . 
2 at i 

2,283,000 E A RS Off ee \ i ‘ = peas ' 
‘ ye i, i. Ske? sedctelete fiet ea . By: <a as PRN ee A] fe SNE taeda cea : AA | oe ee 

ee a SL eV eee evs ON : i] - oo . eee Neste 
{ 

c QV Ir rc AN \ coe co ee \ A/T ‘, ay ‘ at aN > BG AS 5 a PansEsES 
) | Zz "6 5m Se le e \ as Vi ' ; \ / Be > a BN my fe i jetees 1 

LEGEND 

) Nee ee 1 eh \ i’ _ / JY i i AN RC VN ene 

| Ae AS Ne I IN ee er eee fe ‘ \ eo ie : oe 

Tf oS " oe ae A c == A\ a ep TIVPICAL {SECTION Sek ~ Yonoe : oe LAKES 

~N ay j eo c sel Se iy fiiKx< Vig 4 Dis | aN he Ne 
Teer wot 

/ oe ae (ie ay yee) i) ies ie oe RO eS * \ Poa 
ee 

Se eee rae) SNe 
j e/a YY \‘ \ ie Ne a co oe = ) | f HC \ 5 > é pe 2 Pay ie | WA \ i ae NY \\ j 4 ‘ ‘ ' oe : SEs = EXISTING ROAD 

a) A [Gesar \ Ieee ee) : oe oe ee ae i KEN | a \ _ as ny : 
a 

oy | i ma INS eC Nr eae ty ae AES |S \. 5 ne uiceees —I675— — EXISTING CONTOUR 

C5 ee Sar Vos io o Va - o Yo ao ae uu Vd N NL q i ed SQ ‘ 63, uh a Xe 
leq? 

bs Coy yor? —— — 2 os ‘ pe ee eo j yu 4 a i XM) / yl S \ a8 ~ “A 
i 1692.0 lei rties 

| a a, Vi Ue yy Weg a AVIAN AYE r26.5 Sa \ \ we | x 
ll eh a eT fk . IY oN \i & : YW \ N Tae ee | SECTION WINE 

Ne ve rf er a OF eo Sa PROPOSED..MEACHATE HO Se NS << WA \ \ aks 
os 

Ye eRe 
hii fe FORCEMAIN —~ \irigio, |} \ He NS \ yy \ ay 

PPROXIMATE LIM 

7a FISTURBANCE . LA tH / S# Va - A A \! AN MI yee | i | Ve 
(ou) APPROXIMATE LI 

‘ Ae . J 1/1!) | i) Apbposty- PERFORATED ae ANS 4 ott A —— 
ee PR Ve I IV ye ee WO ign Nec SR mt | i\ \ s S 

FIN 
LG es cf ee ioc ei ST ‘ 

NUS 1) \ Hae A Hf i Tma\4 AR RIAA KA 
poo wm m@rnr eo eee os ee ss 

ff} fea A \I | Ene SBE a I A oe _ 
ORT eeto\_ TA | keer) ONT BBN is 

. 

a ’ ae, x roo / | a RRCLAR!. BiPE.»/ Ste ic SS | ie \ 4 | : KS oo 

ote Bay Ee 
! POY mse fA hE ee 

oe \ o Se | aa ee 

Gee Hi WA AS SA Anca SS ole | el a eS 
a WT\ ty semese4 CP te NC pd Ca hope ee 

e / ii gua Be aS Sh AUN eee i [mae 

tose NG cH | \ poets ee nee SD pre eee PROFOSED /SIDG SLOPE RISER ) SRE A CO aie / ee, SS i: eo. Lj ; NOTES: 

Ss “as a = 
eS | ay alee : J Ne Rc is rand ce Cf . Kt ~Keet ee \ eee CONTOUR INTERVAL, MAP. PREPARED. BY AERO METRIC 

Te ea A dtN 4 Af |) oF Site. SC CONTOUR WT RV AL aP. PREPARED. Be O- 
f ao aN ee ALN Y A ec PN eae a WS PHOTOGRAPHY APRIL 28, 1976. E 

ad Oe ‘ et ae Mf / to see = OY vel \\UF | ga. 2. HORIZONTAL DATUM BASED ON WISCONSIN STATE PLAN 

. ke \Pgte Cs | ! co | Lae | oe SY ‘ eV MY AA! ” COORDINATE SYSTEM - NORTH i 

a oa BME PIAS ee he lel NNG ME | Ue / | G7 
LEVEL 

i : a Ty Oe bea orale. V2 ! WELLE ELEC 
ASED ON MEAN SEA 

a es SP yf | er \ ae te J Sy A271 \\ » DATUM, CONTOUR INTERVAL Is FIVE FEET: 

ae hates Fe NE eo la ol AVE Lie Wt bE 

oe eo Se ee TMA. eo A /\ FMA 3 Nia | /l// | IAA 4. COUNTY AND TOWNSHIP LINES DIGITIZED FROM 

: 2 ate TK S| PROPOSED(DECANT-O™ TH | / Me AMM I i | | Abe "7.5" SERIES USGS MAPS. 

eu SST ENA) Spee | fei | 

\ a. aie Vibe vay, YY Fi id ei 7.4 oF ra HT vy j aie \\\ Vy | 
P ee ie) Ny ~ NS 7 / | i ae é { Hel 1 a : / hy /) all | 

pe 

kK 1614.0 \ { Ae Pe \ ey fe ye , —eneeccet HP A | eee. 4M | 

\ \ ee Im y\1 i \ a wis ‘ e ey : a ; | / Me 4d A Q 
: ae oe 

hs a Se cranny) yA ate 17 NG Pi Sees 
( / Nf | Be a AVAL PS = AA AM | WARS STEN WMA a 

iy : fle Ppt INNA ae Blo 
‘ rok é a 7 oe Lis Af ee ele G AMT \ 

| es [foie / Ve cis eS ee) - ! tay le | LALO TL OL Bye \ TYPICAL_ REPRESENTATION: . 

foe {OU se Swe ie ~ iff Mp OU LM Aol] ff AE | 
Me 

| OP VI it ae a, TFT He | MM Ue 
| 

| —— Lh J : fe ies is Oe CL) ME SS hs Le if / ee: é ie rae 

i ; ie pl rey eel Gk a } Lf Ve MY, pee 

= 

| ( | Ti? L- (ait Ja) aie Nie / ies vey LO a roa van DESCRIPTION Crandon Mining Comp 

ee 1 Pe \ ae! Pt Pi) i i Pe S 
ALE ey aS Li i fie x \ | revseo [oate | er] ___oescnmrion ——_—| 

(1614.91 = | aie ie A =e). 
Li ye a4 yy ie 113,000: N 

a cee 

A Aden ATT | j * 1683.0 ee Wil lite aPC / Lif a \ ee Tia 
FIGURE 2-12 

he, ff ee gas IL | ‘ | = eo j| / }} de f ENG te / | i \ ee Gs Oa eae aueeeens suk Lieut 

ee Se ole \< ) al oe ) 
ie |G oe Il A sea ed —e MAY.'95 

1995 

po el a HY pity { a oe a ' OL a a CHECKED BY: ub! DATE: ay.’95| Scale: ew 

i \ et fe te a a \ 
Ci /e JAH | Kost ; “PAE [_PATES ay.95| E : 

[ By: Mrs | MRS 

f x { Ee ; Io] late \ ye OS | o Loy \ 
; (aa / io ic Doh Bu | > \ APPROVED BY: Ene Ore Gaal Plivacce Gn Foth & Van Dyke By 

Will 7 Blake Kose] Me ee | SE PA Se aoe oe PATE way.95| 
[=a 

\ a | ee | rey . et Sie neiey : oN o 2H 7 7 Ney 

J p. BY\\\ | / f 1k eh ert 4 } \ : 
7” AK BEEN | ee 

iN eats ARERR ee



6" TOP SOlle 

MIN. 36’° ROOTING LAYER 

12’’ DRAINAGE LAYER 

60 MIL, GEOMEMBRANE 
12‘ LOW PERM. SOIL 

36’ GRADING LAYER 
) 

A 
PERIMETER BERM A’ 

FINAL COVER 
Mee a el a et ee Pe i eee i a a emmameiin a 1760 : i ' i i : i o i i i Sa ey (+ i : i i i i 

HpoOu fetes A/G eee bona le Lae) (ferrin gen nner BENCH BERM tee et 4700) : \ i i TOP OF TAILINGS i i : i : : eke i : : : i i : ; ! i STAGE 2 i i f : ; i i i poet eee : } : i 

ee | i TOP DF TAILINGS —S"~~.. | i i i ! : [eS omcee zai : : i =) i i u 
EXISTING {GRADE i i : : i : ey Ne i [oe i : : i i + t — : i i i i i i TOP OF TAILINGS — i i i Peeve | 6 NOG rf eettttna Nr ncnnenanefeceteeetetred cnet ager renner fnteneeeeer ee So STAG ia a en aaa pees Meee na a 80S : i i i : : ‘ i i i i \ : i i i i i j i i i a Hie OR a eel Ui ecaaeest eae ted a Tee aie MRemnbegma 8 00077 Tarmac anaes simian Rau tas ENE ae } as : + i : : : : i i 

: LE ec | ee ee feovssoreeeeenseeeenhcceecneceeteneeetnfeceeqeceeceneeectabeceeesnseeeeneesnedgs See 1620 i I i } i i i x GROUNDWATER TABLE ; : i : i ; i i i 
Fen ma ere eee ne oon eee oe ae ee ee 

1580 i : ' 1 : i i ' 1 ' ; t i i + ' 1 ' : ' ! 1580 

NOTE: VERTICAL SCALE IS EXAGGERATED :. 

TYPICAL CROSS SECTION A-A’ THROUGH TMA eS ee Ee 
NOT TO SCALE 

GEOTEXTILE 
g 60 MIL. GEOMEMBRANE Cones 

ee erie ae 
. aL. sscsceneseecenneeaensnuseeserteeaneneeeseestttceee fo BASE. GI aRADES . TYPICAL REPRESENTATION: 7 

24’ DRAINAGE LAYER 60 REFINEMENTS MAY BE MADE aaa areas aaa a ee > 12" LOW PERM SOIL y 2 Foth & Van Dyke ae 

ae DESCRIPTION Crandon Mining Company e ime 
Ww ell? b— = FIGURE 2-13 

6 HORIZONTAL —— TYPICAL CROSS SECTION 

0 75’ 150’ 300" DATES ay THROUGH TMA Seat CHECKED BY: JKS! k i 

APPROVED BY: PAE "DATE: May “95 Scale: AS SHOWN Date: MAY, 1995 | 

APPROVED BY: Gws ] Prepored By: Foth & Van Dyke By: MRS /d3/d\/users/ Jpr1/3c49m7.dgn 
93C04S



a ee 
ee re 

2,262,000 E 2,267,000 E 2,272,000 E 

: Bah Fe oneal tot i Lail WW fiter™ PEPE apy EE, 

[bp Wii mgr 4 ws | IL ws ain C ‘n fedede Ep AAP HD pon
e as 

2.277.000 € 

CAC ul AH Sey ees Lene Ge PN FT Hii) ee 
i 

i eee fp I Gore \ E. ieee yy St ie 
ae com AON ES RY DS PES oF 

2,282,000 E 

(es i SF ON | Wall: NMS ree (Cos Gol Pld SE PRED O SF Uebed! ee 1 ; 

2,287,000 E 

eos AL BLE ag ee LEAT fie NF Ll Layee ff Aan OWN NPE, oie MLE eat Sat Se Lee ae pois Pate Hetero ee eal fee Leen Do 

a Wy FF ae AL ii aro A tp Aeetif He eh MAO tL PERE i HGR Yet yy cits df Ak fa" ot waar i i wef get ” Lot Hendy 
ae ia sinae eg 

nee Wa taeda wed j  waRe fag 
‘n Se \ aN 

“all Hi i Vi { Pe \ | HOA 
oN i vil is a AYER ee), } ye é pee RAL”. A me na : eat weg Re ee J * pS twas ‘ ren Sd > 

te 

2,292,000 E 

SPY ig fey iy - peta "oe rey i Ce He Nr Ae ‘ tht f a fe iif in ey HS a? He ged pos ‘i, wet 
| et APS Bet ot a 

See reer 
5 ae 

f - 
te 

Nc oN 

ne 

oy sets i: peas 
wit fy, ye ‘ tH pet ttn Aaa ee saint fa 

x bit 

if ME, if a LPL aie Hl AP fone Neh ee eee et ey Hifi? \) “egy eae nL a aoa ae i tine ten? oF Rema Ne 
ee Gant . es gala Bre occa ae 

. ‘ N 

ee 
‘ 

VS Reset 
FD ace BI pation Sanaa 

Ee ee abe 
‘ ey 

a US Wifey sutton a \ Wi Nea 
SA ee ae | ct : fog fe ae ee

 Si Seger “Bi
a i ae cee ee 

fey 
} en “te LAKE METONGA 

f".} 
oe wee WO TENE Sue Nee aes Wee 

. fae 7, N 

i A) Al ee 9 fe cadlier | ar alan Mose Pee hana MRT: 
SE Pog. bend get, re ete 

wea et fee ot Hike foe ag 
josey ue eoN 

i angen 2 cen... cen te hn 
ee 

Wa HERG VRE o
e rece” SNM tie Meh 

bhatt aay ie and ‘ess Salen * a Si an oo" eg ot gente it sonnet \ ETC A See AL, i 2K Si Nats ae VAY sso toe 
eri Oe

 ee POR Rh oy e : 
eo { NG BY ct 

} 
SIM 

ye © Pe ssseiseasee : 
AON ae Heel aid * EE fe et pee { xwas i’ 2 ee as Thi 

Rien" 
(oes. Si if biap (oN 

ee Dal
ey) 

ae yy as LANE oe eS Pte CAE wy PEP ney EG ee eae, j y eae eh wea: i ‘\ } | LO 
Me 

tn, AE, Wa WEA Vamaager Lea cai nf Ae go ig CS 

amen Oe a ~ Fah, fee in 
\ \ Sh Geena ep BP Pay BROS 

pe Bok Prion ett fg i cal fl ble? ee, Phd soa, Fatty 
RON oad Bc Be a 

jw, 4 \Y SPR Se 
Ke
 

EE teat WL AR fe RT ie aca i eda ‘gts VAP AHL SS 

\ ye LP yee Oe a Lk, ee eer ae 
is Py ee ee La

e ee \ 1h ARRRES gb SN act FEHB waite . 
oc 3 fe P= 2

s 
tg: FEE

 ea He th ates Ea 
eed oefcrwec

ty || / fy / Hy & 

ES aie core A Gee 
nn a we” ESR A BE ah Be eee Eee eu i) \ “re |. BE IE tone, Memeo gE 

ae cata ‘ 
a] CE ay S 

ee EE ONES tt SS eo S
E Neen) SY Sf f fl hor” 

ao) 
ce =~ wae i) nee fo nS Me RPS o robe | 2 Aas Me 

ye ee yee 
a peo eee

 fond eo, ae 
| m2 Aa 

yee a eo ee *] Af (ioe 

OO ee Fa ERM oe oe Ge Lp 
FL aie 1) beg LE wth) mee EL 

eit Bai ethers ORI Ree Re Pus Hee ans / pom ok a F oe e |
 [) eer ONIN Restog 0 4 Ee 

i 

Mi! 
et , MES E) s Opes PG a "ae Pee piconet:

 jet A eld A igen fg 1 Lees fap Als WA Nee bag oem, bow Lat ROY A ee haat seasoned we 
7 { . oe. IRE SEES i oe 

Pee ee eae nes aN sr pee en Sei 
oH PALaRAY Ce 

ys eal i ee vey wee Bee sas) ie
 OED sri’ BE ee ee ew 

Wy fi ee Ne ae ae 
i “ © of Life) © LEE i i 

i ka: 
emma ot fe 8 ie Lee a7 ' AAO 

Ce sy Nae. Nae THEE ons 
Eni PC gs Cy XS

 0 ESE ea So tom aa OR HM (ep ee e
S FEL: 

wys I i ee Pa 
Oa i {ee

 
eas 

oo Pare a ee OEE 
1 eto R NN Ne on 

4 ine fore Pte Ae AE eke wed os wach B Bebop fs feo 
Aa ee ea ot iP ARAL, YE ea | ican esis cage Mae ae EEF 

2 ; = 8 
; ra 

, ES 18 fees GEO ECA 
ae ee a RAE Nance Sata ge PEE SESE Sek eed 1 ogee HAAN 

OO 

joo Bie ean 1) te ibe’ fo Seg! of cf ie YO 
(a PE EP 

| Lgpee ae. MG VN): “ant at titel, Noe 
tL wre” hoy . i i StS 

} cs syne | tebe 
ZA > eRe. i ce alee fe

 YER
 WW wes 

ere eS A VES UE Le Ine 6 f 
ee) 

Oe ae “wh ee naine ds pete, POT on es Ros Bs a f ae 
i as i ~ . CC oki? | CR cote (SG 

i AY | STV oe 

pay Neat Fat Nes wigs Vly et SPN. SFGBO ERS Sonn
ac ett rant. ie ae ag fei ee Hay A fife Dee eee Mrs ca Em Rake omy ee eh ene SALE a teat 

is i ESS ec Ne fom Net yok el
le’

 Vy N FESR am ty oo 
ma 

PAA Ra 

s Be. h, oe é He AS
 A fee 

pee trmcamneNC 
Ry Ae UD eommr CEE AG f z Rll fhe Ab ews Bele 

me (Ss.
 e © j om s- j 

So mee 
i / EE oe penne pcg wot Jo 

“9 . ES ae Prviscrcrcraire ene ee 
es sap?) fT 

Pak Op Res 

eeu ¢ ML Be ats u ee F
o 

Meie Bi es | fobesl ess é oe EN 
aaa Se e

y rt 
oe , os Se NS ei “lr

 oe ae So
 a aR OF do. A \ i \ def Andis 130,000 N 

rN me | f [Renzi af ae i or had E eo ) pie APG PPE aK SpE! fen Oe, Pe 
ae 2 oo ewene wwe © foes END 

f —  - na ele 
82h 

AE APO | Unis f 

ena’ 72.) eee i” PH 
| le A aR RNA! 

Hed) egies © FS C7 GSES Se PS oa a
 EN. 

ise 
renault ay PN NT vied, 

een eve,
 7 oo

 Ue Sept Ty iF SHEE fo 

met , LS ee RES 
coe ae, ae UY horns fed EE Mie UG bee ae Pigle sy - ce a ee 

mE | A a in es ee, ee Bea |g | fF 
iene sae GES Cr rua os Ce ro TY JERBL SAF. 

eee ee )yps ft D 1 noi ei
s WHAT? F Ae YP geet Vitae = He Sey SNA A eee ces i 2 NL aa / et ee

 ote A eet me He AA EL MB 6 

ee 
Pere EE AS

 a \ Le ge! fer (prs A DEF pas 0 os Me \ pe eo op aN. Y wae Pd ae oe ‘ ay sR el
 o er 26. PO fea

 a POU IMFED Lie 

eae ee ee | who As fol ae EF Amer TYE Cyacra' NA TE Fo AEP OE sane 
Gye ‘ee ie iB i ey EES Ss f i Bg 

“ 
ee 

eg Leigh Aisi) be 
efi VAL ce 

hae fn shh lee! ee a ee LEE REL, SA Pe a eo Nae! SO Eg. ae sn ye teat sectitaty docneed ee ee bt Gant Sela os NESS 1 Net 
Bere 

Z10 “ stn Rat 
Se 

ye wt LM Py SAE ea agen a e
e ey Sk Lf Gigs fit ie fh 

any bill ice f ial cal ast voi” fgg. | ed NAVE, oy 8 EMEP HE 8 89 & fie vif ee he ty | se pa en i fi laa SNE nf OS 
EN ey aithi.t ot 

i 259 | 
ee wag LG e

e 2 Ee | feast INET if 

ao Wey ee tai Al fu 5 7 Bey GE RAUL UP Op peel PC i dd fey 
bf i aN mS) SV Bone 

ee oe pane cen s: ae oe teeem Ne 
. oN foe oS eee 

| | Aue if : Ce 

PO Wilh! La e
e | INSET PR Si fen BR) 

f fo fe prwen Be lf Ke BAT A fy nN lO” “ @ Qh ot NEN 
Ape snemaarte sf Yo 

ee PAWS UE fae | 

p/h Mio das yl (/ Jie Whe
 ig og a BUTS Ne een Vip he: FNS “ese i 1 7? a Gay © tO ge Woe, Eh FE) am fk peti J é 

Roe NEEM 1 yes fo Te my fs 
> Wann Loot AEA Ay fey “eel Pith 

i A 4 AP GOH) 1D es FLERE ESS 
am MLE wh RB eee oe ome Rs wea gel fT Oe Fy eee, fad A Beek ree

 | Rr 
rR NE emg CRE : 

ee Se Mae a SELLA Ne EAE EAP ee tae 

i NAN gy [as yi OA 
Ey Se A eee AE ELE cit AES WHEE SS a eS ee 73; sts A feeds Sierra ec /” 

Gee FON vy ae | fhe ee es. en gd (  . 
pees ‘ oe a HAS heel Wil 

; Vie MRP Df ary Ct EE Rs Ma
g! Sb NS CSU pes te pie ot AAueo A JRE SR, YO : CW Set SU nie 

Sg 
see is pare Nowsess  )  BEY ‘ ff PP VES 2 ey \ hh NEES Ve Ppa epee NALA Wie Util iff f frweh PLEA 

é E “ti 6 LE eA fs
 Ct NE cg VAG CA wad fee 

eee) sgh eet ON Cm =a Aegan PSO 
ay 

en is? A113. 1 BPs sas Bk f Ms 
i ( fry ee a

 ri ig) mo HTL LE {ese F WA 

\ 2) ben a ar iO Hy 
82h 7 MSS ERY Len tt (Re! 

SN ieee ae poyev = ZINA ys eg rom, FY JS fe ye if Aap a Ly 
PEP SEO beso  . 

me ON LEN. rene VAM 

ee 
vtidd get fe be 

D Ce, we NON iba) ee 
ELE analy ot 1; 8 Ae Bes ® were Fn NRE TT ec ONS : we ENP ery BEEN TEN wese (Ae 

oh Nees 
CE Meg eae. (eee pe AS Rn A Maas we SON Uh 

j J. i igh ee, fe 2 ey f ESR 
oe ogee NR PEN eT A Lop ff ff DP ge gy fe tigi E fi es et _ 

oa fer sad ft f BE ase 
NG 

Rare price) FS
 A ete ffi AND | if cm ‘ te HY Sa ante aie Risen ZIG es =e athe + PEE EES S

e Re HRA a, fv iivt 

| zy os ARAM et | 
fora’

) Sa ef fede L st ING, Pa As yo 
oo a Gry, ae A yy tn fo 

ap 6% Fe Mert, om mid Voge rae Cy uae 1 4 oo 
my So ined carl 

pes HE LAE Ef Res Fie 
of K “At Hida ot fede pee ET SATA LN Ae EN ee a ae 1 ft CNR eee) 

a NAP trans Ne GEES Sage YON ae Nees i dOSom VEES9 anata te, NR oh OE EEE EEN, | (oy PRS see 
Re 

ae ee ONS eae dan Thien 
eee Sage 

et tok Hf w “ii SLA fn (oe 
: si TER dhae ey Coe le Gece. 1 Ap 4 SAWN Mr ae re ay gee Sm Rmaaed hs ie NO pace) \EESY [US cae 

a RE es a ys 
fg foes 

ae ‘ 2 Mae 4 XC 
5S dag Wel ot 

oe el C9 be fp bef) Con AES AL Re ANC SoD
 we LE ASOD eenceionces nnn

 | — in ty ef PPP Nas Food 
i NS gO

 bso J ey Ta 
ee em ye 

RW cee 

Meer iss \\ Ne 2 Ci. 
BU alse el ae AE f CMAJ vnaenorse tf whl ise (Car a yy

 ie a Wy” wedaa bey | wet A lie py he ee Pat NNO 
ae Wey wo TE 8 1 AR J plane fe 

eS ee 

c= %i wigan Ly fis i fe RE a fT gan | sea Es ey)! AE pm ES uw il ee ae te Png MEE GB aes - ee ee ARS, 2A 
pose fea) LO om en ed HEY Ney Eee 

44 NEE sewwe! Gi EE Ne HSE see C
s 

pe tame 

ooo oh C
p i Le | fh Ps col OG GL GOS Te alee Fea! i (Ea! 

pb fae fs Wie ae capaho) eee Sy ee Cea 
eed oes Ain wait | FESS Spear 

Ney” a Ce 
N ene? Ee 

nee Nt WL TAL ee 
Hie vege LLG?

 ot Belt al he Cael ah hal fo LIS Ber ep \ ae EN oe TBS Sf tee EG tee trom UN GH) 
i ee ee Se 

ays. Seay U4 fey veere adie ee Se
e. 

San an HL 

. NEN i ee 
A | [ake pS ONES Ney fa Lf | td (EM (Nene ee SES 21 or 8 ed bey PE cent B ON yey Ce Saw Pa aero Za \ AN oN a. rrr a 

Bo he bd xmas (GS 4 
SER as gato Cate (CON) 

Stan \ hyo wil ee 
AH 2) 1 of saa Ree ATT Of NE ees OS ea Se ES 

ad Fence AK wes NR 
ee CoN pe ay is Tt Cees

 15. LK ie e NGae ee ay a An sp ge FS se ( PMR we ghee SE EA 

, / - if he UHL Bees ESN 
ME (Rate fii REN, NEA TG Mees 

fe Og ei SSasein, VD at OF ARES he cos ect tak * IVS OR ES os Ne P A OFLA Le PEGE ond _ | Ae ee 
Pe NEES) undennsenegll 

dawns 
EM REY, cet J oF ON te ot Sands") Ms NE Ah 

BR Ye sat - Hid f be I | . ike ag foc es vo ng) FUE fap Let ee ee tf * af 1) eres 38 é PO Fe ess omy eg ota EA pT AN o oe £2 fe Re SoM A, frig) fiat Phe are re i z vt Pz z rea an, gg a ene Fe a S 0 te ay | rs (see AR Po Spear ee Pe fie 
eae RED ae 1 

Pe eile 3 event $B meet A psi He Ma a ve OS Eggi hae i iGaPe PP fi uae fe ON ea re ) UN: ie ee Se ie tN fi ANS wer ae Fede oy, See PNAS AGN eres sary ie EM # PS 
= “ae gh, ec reat ae Not tae 7 A FEES nea Ta a SEE emg 

Ae 

mo { Lf oe Lien | JE ee) Ve foe 
FERRE) PR Sot Be LITRE ; fen {MS Dy eos A Pac Suse 1d eae ich eee Seige Tera ae i; | Sess PAA es fd? i Se ica RIES 1 5 x ee Rey ee . ne Oc af 

pied one AES oa 
oe jC * 

BN ee ee jee fo Bde A MD 
ee | eae auc oct 

MEO se) Vespa A EEE FS efi VES UA neciaelel F Bged petal, FA 
| : ee ial 0 se ee "enc Gee ea een SO panel 

AS Ny \ \ / (gee. Me 
NN a ee PY 

ee “pe fe’ eae gga oe Fan f PS ee (apts we if yao PO LE RFR fe 
VEVBEE hee ff tO gata PRET PSHE ES 6 { A go , bs a tenn Hers pba! Sots Sa

 (ee sa PACTS att a See ge a 

See \ | HE eee A a Ci EY 
Boer of FF St ee CR 

a aa a eC be UES RRS? f(A A esl Lh tll SER a CR FO tN area Pi PRET RF mn : reed’ Kegiagrcs NS 
We nee fa ite aR i 

Sua AS N \ << 
eg 

fey Lee ea fA ie a Son ae 
Sd pot doom. itfed Rey 

ey ( ©. fe fe LB | FRBEX. Vi 
cy An cai 3 gf 

ee ee ee ae 5) SN fe 
core A SRE A

 
i hie wi ONS Pah Psat apy { 5 ee ny 

Pete, WAN ts ME aaa ged 
Reise Misr Pci 

pwnd BAR ve 
oes fy i Pe ce eee Ne a 

: aoe ong pe XN eee estate arn EL AE SSS eee fas Sete 
S Ste? & seal dh Magee oe [Eee ee Soe F rey ie moos Bey tl Mg SS ceased 

seal! MEE See suite sana pe: peanut 
Te Pease ates oF dow Cr tae 

YAN SLY ads 

way Wey A
R Ra 

a ST 
Le ee Ni 

foe reas Saf 
Cee 

HE a ei oe we Lee NEFF Sd Ree fe 
PRO Pe St 

race fa Soe ee a 
oo MELIEG LN ANei HTB 

re Se os f, > vw. 
Ve nn AEA Ga Ha 

oe RN ee SY
 a nner | Pe | A fj ses RO SS is 

Lie eC
 TKS AMS mbes NTT none. 

we ie \ os A ae Sena f fo 
PIER Emenee Mf le aT eae SLA SS ae Lge ee eh, NEN | PES 

es Be one ABET S das) | ARES L* pri ORO 
CR pe ee RSENS peer: Be REE SS Tay [Li Roaethh Ving hy Meee OA rye WTA 

5 or U oe 
_ 

a ee, gue Hine eo FSS ewer 888s eae negate ety Nie Pes 
Ck a = es > oy dee) NRE aed i 

eS 
te i! Td eee 

ee oe BE SOS, SNS NP AE Ht 

i of ee
 ee Ss

 oP 
Le Er 

et ee : Si dere ee ea Bact COTES eee 
eee A pte BEEN GAR | Pe Ride on egy 

| 
es we ay 

lot oie Sy LER NN Nee eT LTT 

Mis FR 
ee a 

ey UAL ae et ee Wo 
pe ee bee So oe at Ae an gee EaN GN 

ng... OS Ra ew” ys Qh Ve ies Drew got ae Pk 
225, vss CEA cael NE a et ere gae RS NS we AT did F] 

Pee AY He BS 
wee 

ates fe Ed TE Sea 
HG ee Soe ee LAGS Catia 

- ee OLE | Ss 
bag i A ee pe Ree aay

 HBC \/ AYAES fa EF on cg GEES TAO Bate oe 5 Re
 OE s 

Cenaay tf [st AEN 
i a ON. Nee 

PAPE PAP 

rae a EE ONEROUS 
a a scaes Gee e U 

[Win Send Tih Wel ae os oe igh nett dy SEE i 
vik EE Ses oT 

ES VEMeEy *. Yager OD Ce ON 
Le oe a j LS 

as Dx rpaie go ee an Oe gy } Serhed RS SNE CO ee 

Ca, ¢/ eee 
DS : DN ee AA A Oe ee eet AN ins Mae ee JN

 Ne Peet es Ahem 
Se Be pa he LY RE NS Bae Hey a | SRE OEE NO

S ws > ah ae NRE nay f conti Be ON ee
 ee 

ah fe 
Ee a 

oe WL Bien eee! wo iy “ ‘ a A Ren) es ed alent Ce 
ee Get ee ae origin Ke eee, FES aL

) 
{ ay vd EO 

OR Ria Letom gine LEAs A i a Si H\ OE ees Olea yt 

FARA [f Eee paiassisssisiiss! 
SEN VSN ate ReiNe 

fa a ees ee 
a ce, fm

 ree eee fei og PD Pde Lege 5 NETO pte N
EY | RN 

Ba IRON ee Nn eee, SRS, wa \ Pa 
met / e hee a 

oni? “i ee 
EARS OC Pee 

root CT on, lal a me 
OK PENT ec WD | Be! ee fe” TO atl 4 pe J AS AE AA TEN CO 

Se ae hes * ) DAHL 
Aye 

ie jf ey 
EEA SS eet

 PRS Lp ae ON OC pty | 
ee Se aE ae LC! 

EGRESS on ey, Ai ge é CEE WEL WL Ce OR ee 
Kok op ogy i gat ls SCHL EF itt thie 

AH ey 
FER ota, ae OV ae et ES es Vee Le 

Ne se pe 
TC mm os ger ey 

a meth po ee 
| es \ SS

 See 
Ge ea eet ee al ee J fet ae | fy ex 

wad yO as 
fi Ot “ere. (dy oN EL @ wy 

L  .. 
<< Ester tigen 

OR poo on, SOT ey ee a pa ATO 
reste Re 

ie ae “fe ame Peat gn 
gon ete (aa 

we df «SRE Ree gy 
SRO 

| | a eer lhc OE ee EE ay tt RE 
fe CC ae e

e 
LN py oc ha ae EN 

Se wet i RNS
 WLLL Ao eee An i. 

SO ager CY on, HERR Fartzreeee™ 
Po YS 

coef Veena iat 
eee f By ie teased mnt om SEN “VRE

 “idl tee 
pres 

Se Se gage yee et Ze eR AS & Gaeta! 
go ty ko ey } Soe Labd | Hi? fe Seeker Nee Nene Se

 
nye onstsd f VU A Pe ncucaie eet So Ee aS 

wand f eae 
ery =f | oe: AS

 a PB 
re 

Ae Be ONG re
 a Ey s Se 

EE © © eae ee 
JE ALS | Le 

fo SANG an Ponce nlc ho 

oad f ee 
Seg ff vous] Go é

s 
eo GO eRe 

Oe he pe ey ESAS oe ears 
ee) HEPES SRS S- \ YS

 * RAS. yee Vee 

Sead af JESS aati
 

SS a Pa i @s3/ MEER SE SHIN SSSR 
ScuNee iene: Cog 

s pais Rae SR Nae Ba . Set Le lige es alti ay at ORAS 
ses anet humaine 

alti t AS Ee ip Eff LE OS 
COR EY EAS RS te Re 

ba at Lol Ge 
pod 

waft naan NE 
iam ff See ey >.

 i 
= 

ee pune fe NEE EN. VEE coo” a Die te EF feet. ee kN KC ‘ br CP i mY SHIM Sa 
REN Oe ae RES oN ER 

Te 
ak, ANS wes)

 laf 

wl 
ren 

Ee a! A F — 
~~~ oe 

tae eh | ES) oe, Roe 
OPE 

PONSA 
SPE RT! RE ATLAS Bn nN 

Sa le 1 RE 7 RE) OR em 
ONES, Ne Vo te 

AY EN 
RICE LAKE AS os # i (C

it 
ee ; oe ee fee AAR AEE 

fe AA 
SO ee te vega fF EEN SE Bags: CN del \gaueantl 4 

A, 
ee 

KE 
ot | eee

 ee ee 
ce 

oe 
Ged bres J ANAS ae Sl

 GRA UPL) 
SN NAGE oe) 

ee eet. a 
| 

Says ee oe) 
ff 

4) ies ( =i 
Fe te

e CGN eee we AS EP NE LE gf POP POS WAI yo wer 
| Bikey (Aol HES 8 aa fee aN beet eg eg Cel aN . 

) 1 Sali a 
ge a Ho ee cf 

ee fo Ta Sit cs SoD el poo Ut ON i 
2 2~=6yy Bt ALE Oe i an POX, Lp He es iat” Ny ft 

i we! ee 
ee 

WL (o
e 

me ht 
TO 

ted gd EO) N
n JL 

Hos CNR Ley A 
Range tet Sg ot 

LEE eee 
a 

EET Seams wd wins fi 
ee Sc naa Re WR NTT on oH |S ° ye pganane C eff ct Bete of ee Sea? TUL Se eee Be Agee f ee Ls EROS EE : oe evan EAL 

8 OR Ee? fate ge” 

Bi ge| 

MER sie ae a foe , ys ee 
Age desc ne Bae gee SA) Sanaa? fx yas ee errecs f ei ed Ree See eee Ty Hid iy 

ey ONG PEE FOURS | epee! AP Ay SA, tia | ees ANY ented 
a 

ey felt ts 

jane FEES 
EN ay 

s LOR sss 
= |. 

Rc f “ae N ‘, heeestemy a! ae AD et a 
Se 

rite) P@ Eee
 ay wae i fékaneey fA & EER 8 af tn poy | ERE (Ly 

ee ae sgt ss, Gates 

ei e Se 

Saale. 
s iy i 

.. . .##§=
 ams Ao De nce is ee eee Te Rr gation 3 NY PI. Kae ets Effet 2a EU Mae comei

ng Eo AEE ff) BLS Sees? 
Fitnentys Wee AE J fee pie 

x 
ess pos emis ERE 2 

My ee 
| ale 

4 i: 
i=. 

aay oo a Se me PEALE Se een Bec, WAY ft we PLETE Ng fou 
if See PETG afl" RS aR POE SN NE Sie fh 

mais ee 
ay de 

at s SE 

fi EE OR 
f .. 

rs—COisSCSC 
ia got, LG, 

Pere a i what oa", et SOR AB ge ge Cy eee ee Py UPS eg ee ccs 
fe ee BEL oh Se 

Spe cam WN A Beakiaees ee
e ee | : rites SS ee Bere, fo TA ALA's 

Hi i ey 
fee. gin, few |

 
{Qos MN ia peas (ae Fae a ‘ sein | peer mis tee poe RS 

CH a CE f BENE ae pT Pe o. Eo VES (ae) foe Se i eae cog Se 
ee 

Hoe” 
TNE. 4 awh oe 

Pe tt ant) Sco Babyy Ce) f f figs et oh, Bg ‘ er 
eee mae ALT ae) 

ce Ago VN aes 
ae es es “C.

 Ty 

ior 
og ORS 

Pesce fp a. COC te, 
EE ees knnbanoesie NM ERA 

mF a A ee eS tenn tet Preoeccteretty oF Foerster gah Baas os _P2: ei aS, Hi : Pah fi 7 EESSESSssagy 
fe Peisiuiil 

4 Beige 2 iat ae . FABRE HE So 
ES 

ey # tie Fa steel Rss sae tt ae ened 

ies aa gag 

samc ff , BR eS ESS) ae 
ge SR Ciena

 eee mee of Steet Moot eae ones, ce ie Sar TSE DRA Sea seertte ita 3 ©. Rca} ” , a i Pehle if 7d Sees ny zi PETS MR eae Ty 4% onan fb somes SoHE Y Tigi’ ages Seka 
soca Ee oh ee SHA tn OS PKs gee tterteny weedy. © Yet 

a wd o POOR 
Ly j/iee, FR él me 2 

oe:
 / 

rene 
Se ena Uae ae ie SL Vee 

a tea 
IN Nd fh UL RA hee dF gerne | LUE | Hee 

tet staat Pe en 
meee vag Mie FE ne bit ee 

f ry Oy
 or fie yf jh, “gate! We, SO ey EN e

Z DEE oot gb eyed pecan, 9 Sa ee 
ae 

ty owl AE EEN Ni lene |] \ pen oe ae
 ol": oth, PAINS ne BBQs SAUTE 1 ES Mey i Ae 

ee Bis AN ct RR gr iN AC 

ay Pi
a 

eR 
} Ne 4 Rees scr ea og Ne en: Pst e-em 

MW oS ta Nees ttaitl gqrennezszeni ttt CRIN coon cane ial gente ee EER EF eect o Ft Eee pgs fi Oe PoM\ ee Spee S oe of forte! PTE mee Sieeiees tives 2 HA bs oe ee util gigate 
ete Seeger low ehh ate teed eS 

Be, Sah 

4 FES agg SOM ee
 De oss et Chae es PINGIN ascg ciate me oe ff | eg Beat, ig Naa er cet CON end pe #4 AeA 

ii AES Ant Aen eT
 LRA sent foe Sees sng VBI PGE fee PRET cect Sh A i Ramet 

tadag. gin 

, (ee 
ey Heeger 

ae Lal ms Ee ES Peete oe ef 8 me ewan 
Ji ALT 

eg ttn No ee Seen ty ROM 
al pt ¢ UNIS Py 

ff | En REE Bee olin Pi ‘yg Pe ie, ee, pate? fi i ® HUHEE 7 VEBird peed GG Od Mtl Meee at AEN Re ar aN 

ge AL 
ees, 

ete CR | a ard fe, Ae Mea ee? LA Ye cae AA es ee OMe Le 
Pee lle Ey 

ie 1) Bai 1 NE 
Le es. mermamaens Wie end Be POb A 2 Seieated | Brows rE sae Vee anal “Meet ores, 120,000 N 

eee 5 
EE tet ee ge Che Pe RN SP Bee dye oo edited Ps A lel Ld ues eee Pewee 2. eee 

og eae 
ss AO ee Ho, PERS code FENN:

 a ag aa al A Nd, oe 3 ig et 

Cee 
ttn ae Nee Sw i ee De [PS ae! a co tine gn MM eee BOL EE ee Pes) wf PU Es TSS apa en, HA ce x, 

oo Sacer Ae Pee TT Ge PASE Fgh ae raat lee ae ONS Med pemmimy  Hig 

et rs Mies 7 aagtt ne 5 
‘ UR BTR ot PANN ot nga ee Ae hao me TELL AR 

Ng ie gees PB EA be TOUR ts i eit OREN 
US Ca cao Baka UID Needs ie 

pA\it : Ba oe 
alt Lx wena 

: PV ere ee | crf i ibd! Bl sen) f j pce . Cee fee *, SF HEALS Set A AYE oe eh Je, Sot 
FE OC) EN Cee wae 4 Of aH SA AN AE ns gene cet gy Ae al TEU Notay ee eigen i 

yo 
ca oe eanagen? 

ee a . AND 
Wa 

fF ee ese pe S, i Pee 
PPRGE oh : Pee fe

y ff Be tom ee A Ad Pi ae FIER ls cotta ceca | need PERS SS Be PNSR | 

ise / aS) 
ARE ee Se 

tg Ge 
pL f eat” nies 

eee aA Ba FEL HCoe Bes SeMpay if /. s eee if ee 5 PA ieee A I Prva “egy ee ae Ss cs ph cS ca ee era yea SIA te AHI BR, Ss Se vt SLE! “ie gods JT PEN RS ee a agers etree 

PE ee <. Oss A Be ees 
: : Bt \ sate): Po ie AB na Pisfrsase fo oe Be at RCT hae & Gh Back CANES Ve ori. fe EA, (iis ie TT) EEE EN he fi Waa ON EKER OS EER Batt BE dee ER, Va ; 

LEA nua’! gfe Lv ~ &/ SS) i % 
Pees) Scie | Se re 

es oe To ON ee Rock SL OZ get oe e PEE fo oO a, EE Fea) ah ee NN SEN EE Cats CO co i AR 

JE ee EEN | 7 WO eax : A es 
BRS! ON atid 18 at 239 SO) th fA fed el) Eo” Ree edad Toh eee a ae coon Bp Re RIN oh Lage ee Wy AM ie pertitne S S Be AN aN. 

at ae ON VS 

BAU es % We: he MS ae ae aes : em ee 
ABLE te REN ALI mapa i 4 Ree ee Af ade! A ‘Ee foe Tae Fhadopi Rey, 

ie ENG ere ie Ay NE gn eS) 
fo aS 

a ee ga 
so se 

MONO What ey i : meen 
é ee anrerae e, : ere A ‘ Re wee eps agian 

ee EF i} i etsy tae Soe Woe ig Soff at a Resch TM EE Freese, Eo oh st Eh Mak aie ate Re, Kee FZ Neue sienna fl f ata Kseass iaheranatanrserenamnnatgel 
PEP tte Raa peasant 

FF antdtites, j 

aes ive Kg oes 
4 se Ee eine (os ren. 3 

ses LEE agai gen a oe See Bee AES 
EL LE cot Off Pe hee we o Mays: Oe e

o oe “Ad, eo) ee att: Pies “Dh ie ee aa, { Bias MOR 
HONE RSS hs iy ae fea 

ger? \ nce f oy OSD 
> - e ee eae iia see a ia Qa YESS FRY oF Ekg ig ae 

aa: Cee Pee nd Cd sil | pit bbs GA pty eS at a et (ee FS ae ak DF So 
ae we Cig Joe 

rte alee 

i NM ge Be Sat grr ! Sf 
Sie 

es Laat oe eS Seka ee Gees
 AB 8 6 Sw YD ee Ne 

cmon Bees gh | bat teT” ETE EE ee ho Pg OK IN| Mis PO, Bbc & Ge ps Pon E ATLAS oie | Res GD 
ie! Ea 

Pepsi ae ate. 

sy ey) 
SEs gt “Ni 

gy om Ff fon ME at Lindl ete Nab? & a cory AA
 | Mab AS Ce ae Whoa [rs Pf wo ar an a ee Os aN SKUNK gf seat ment | ey oe tt chmid i dndgiie ane 2 Ce ee Nee \ Ge nae Cae Mae 

eg fe = gh Mem Z23\nb ceed ne a oe a i e
e eee LL allege Vn gre Vere ich AT eee 

Fe (EN Ea Sw 
ee gta | AS We TE” ee 

ah aig 

oc ey 
Ne 

' & > kee. : Leah Fe eiseeaerrd EL i ee 
We EE aS SO Necro tose “pap Come Fi Lie EE ARIS: OO EE Re ug EE 12 a a OE) fegwns 3 {ies KELII 

So ett 
apt hee AS UL VD oe 

oe eke , ge 

ee, Sag 
: a eee AZ

 on tak BL HEP DSN mail) df ees be ay rete CUT Be a Cop * ALAA ESL ESB. BU TA eS, a oe) ORR a ee tie ce, ee ERASER SBA 
A Men Pc RRBs Cr por teen eT) gat BAS 

need \s MOLE LAKE Be Newt Po Ray RAMEN 1235, wee PTE IF Ed | AY IKE |) TEESE Cae 
let Be EAT art le Pe HEP se | fn “HH aS 

oe agg a VNB OEE wnat tt gm SNS iia I Me * pig oe fy
 sn ee RRs a 2 at 

re NS Pe NSD rd EP ET ee AL gar so ANE 8 Sate! Df ey ded tin EH ‘ Oe ep es ofa 
SP Be LF Pet eg Lee Re 

he ee id WA RE Ae ream. ptt, “NN RN teal Muah LN] SU 
Ce PRG MODE gan 

Piel 
fee 

ee Pe eal So! Ca OSH = At rf CAE fe Ti ne ek 6/2 c) a ey ee fe A A ote ~ By ccc tg HRS 
AT we ced ts ea AS. Cae d df ma oak i 

oS Gee 
ES a 4 hee 

~ 
A 

Ca 
Ne PP rieteabe ed sf Hl pes RSE og fg yan he ge fil | geen 7 HA OU ey Ay 

diet ride remond Oy» BONER. SD
 ras eat Af he 6 NIA A og ORE We ey BAS VGA | i eA ty pet ots BOS Le sae 

. ; . a pete NE genes CS RR 
; Soe es ae A NEA? iin aa igy { eA TORE } RRs SOkad BF -%2 ance Poe ih of sey tf Be ea, a 3955 Veith esis i Ae ie es 

SIT FN } Kmvaiuninene: FHA EAE eR ene eart ay et Fe da sits BES co ad % >M4 5 Soke Na SSR ME Shee if LON Su ee nS iy a 

. : Gee! eee 
eee aS en Neyer fcc GE ia” Wt Ha PD PV ERYN ] BAG | {Bee ee le ff i feat f SEA Pe URGE ee te ge ne es HE ete nce Cg Ay MENS Ten A eccacrces wert {AAT 

md URS OT BAA ASR SO WG i COSY Be 8 ade 

cD aA a ee By mi oR | CS coe iat offi HAA ECE doled eT |Fe0 pe a Bi ef MO RS\ Sa Ld en oF Nt i OG ea gm NE Fo Oey cn Be tren Sod Tae he ALU A occa ata os Bebe TNS en REESE oo § img 1 aan ie eS Ne Bh Lee er 

a mS 
ef Ryser. ot, } TASES 

Pee ete ke AHLHTD P PY Rakes of } 4} HERP T Payee: al ARE net ES Neate Be ee dE. we I aN | ee a peta ener LMS at a mea {geet mine cacti) | AN Ag et Ay a cies ‘aia i ek kee Ria kN hee pe ~ pees series LRRD M
ee, al see 

: ted 
my f mee Sale Roma Fs fe TREC 

APEMUEN f Lap ey { i] GRU) pe ay GR soo fo Ne oN 
va TONED 1 He et ROP Ch lie fy i 1 ee RE len! Uwash BONE ELA pega, ae Fe ake Ae ENN S NEY 8 

ee eee AO OY Re es os 

prs f 
Cesscccccccccgy E 

‘ccuccenamemele vss oe pommel t E sea mene fs et HHEL f f ERT Sete 
bad ; pss ae LE RE Oy i cc: i ify 

ek. : pee fe i Ep FR ee ean Fug” eo we ES eS pa Boge Pigecod yoga \ ; ieee eae be ¢] te, fon is 3 PAL Ne Ni leaner Fe admaraaaulinannnnnnanne 
fig BSE PeMccnntg een, ft } 

Beppe a 
ee fo <e ema SO .. SE (daria HEE fag ia Ve cig! 

Ee QA A Ol ZV Qi oe fA Gey ff Hite ae ete A ny he ieee Le OnF90 oO: Fae Ry A eo, ws | PN se po py 1 eo “Mat Bh inet NG 
a bo ae me ce é 

a EMER lt fe gy ("ine eS
 TP HE Mm iin ef LAL ff ape a of Me OF pee A oe He fey 

SN OE Peey fit se LR RE Re 
ieee TUE Be Fe aa, os ban fis ) fore ANS TL. PW 

BTR 
Rea meron sei, ac Noe, I oe pa 

. sui unin . He Naan 
+, Maas cage F Po 20% ESS Rommte TEE GLEN fo dteticend se | pit ene f a RAM Fgh ete MP dea 

yer ap ee Pek AE) cantaaen mck iE Spee 
crm VS Socom ie pte ee fet , ny V5 FER 

LP PPE i yee od a EEN ET Seeattihin, ME Soo aneunaeeentarmtnna
 aa iting anu ew ita ge ct 

eiuarantiaturmctatag ete co ssiiinannaraunenmaty 
ent 8 yf i fe tf BSS Wine EL Vani d | fee sas \ PaaS 7 BRE BNR fwone si) fy 

i fae we Pe | ee ak F122. FAL tye Sy, . See SASS ies op : ifid fy Se Nia - est 
ay Peak Bayne i! kn er PY ean + des SENT 

cent ER 
er ge ne 

Piva 
gage 

at ff i AAA E ASSES Pye aR THT BPE f BBP pete RF Hee iP pS git NS pe fii £y 
ef 

Ga ame? fem. ae PE os 7? ‘, Fissicen is ae dae UNS Ctiaant ag eee et “ieee gap MOS $B eee fF ose eee an Vi a OT 
Ed “i, LPS ERS eaeeS: seinustaraanataanaanana

at fn, eh. 
RMR fe 

: 225 Cay ie a 
Cau 

ouny oi a | SE Ee Pe RO 2, ae J iff (i) 
yey : DR ett Lge 

Oy f pete LES 
er ae ee iran oad hed FTE ral : A 

GQ) HY MOEA eS foe yp Whe 

‘ ) pm fags , 
a MK JAS 

UCM fo Seay ey, 
Bedy 

An Ai Se Rat Gaon ND od 
ee ae ea a 

Pers Mode Lae fms nat | gM ae ED EE | ee
 sy shay 

ii te 4} i Ce
 i on ii fo Cou ee pot PEE Hd i (eden SHE f pwey Pee RE 

LAKE Oe nner af a Fizs. Oe ree 
 FlOt fag | wate $ F29, os rs Jie iB Le ee 

NE HME SARs 
ROE | iiss aamnae Hy 

\ 

“he yk ities ay 
4 Ce LEED 

ea: eed
 Jed Bais fey CEP Pu” ES Ge ten th Se RN ce 

BF nd ELS i fe ag 
catty nt A EL quis Oe ue ee Ie Soyx | EEM6G Es NN Ee ear aN GROUND °*. 115,000 N 

, ee Ae ros NED 
es SE rr fee’ JA Soe Ge ff Se Wee (I pelt wy BS 

LS Ea ACB Ae v 
Wide dee ay ee ae Ce 

Boat ai tae. we Fe Foe PSO) rie NOs RAE BE REC eT ~~ 
\ 

J of A ae Meh 
| wag Ye oe oN [Fico Ngee (Of Hi GSA Mag oe NL a 

gt ena 
ie ee 

af dfemnet?] TAU js Ao ee eR ene ee te ee Fee Bo TAS Ga” Ce 
ee oA, HEMLOCK 

= Cle CURA \ 
lM fe 

Gee et 
| pte SE FY pce SLE Oe ot NE oi ag eat PD 

siete! Fa F28: LS 
NEO gure ae CT | DASR AR J Ore i PSU SOG) a AK \ 

‘ {tS ae LL 22 Fo Fe ee
 ee 

. AEE Pe RD epet POH gS bee Ste gs peng feet 
ge AF NE ¢ PEM eon 

seen etek UBM kB uy . 

Dis ee ii: ; ee ee i at Me Wo PPS eee Oo Wiel ft i M5; LHS gf tte, hy Na 
Pee aaa! RAKE 

£5 

{ po (NG |) et TE Pag 
Me ebay ee) Lets i s,°) ct cee EO EL TN eg es ge Sco aap cab Yh th og 

Bie BL bad! { 
PE Eo dh BLAM Se OSD AI | | My cam ee po ame PERS. tah ae 

: Lo LYLE Ne SOU ee CA Pee Sy} )) |All CO ON egy Ce 
we oy Ler Ly ana 

ead] iC ORE, bE
 eee. ce ae Sg) Ur eV Hon dNe 

jel (of ae wa pe ( 
fod | AROS DY IGS RR tapes oY BME LS Sede eg 

GEL A ey 
an. A pra 7 ON PY pall fa 

ee LP nar ok NA see 

Le ff pm Hil 8 Ne amagics: se 
a Vid i ee 

RABE Efe Dt A/ a ta ti waa ERLE TIS fi 
ote Na be f NO pees REI IEE en T a ohare pe Re trer Mee ee MUEH OGRE TBR Ge * A grt ON 

. ees ig VE 3 iN \ ee 
' ere 3 ig Nes 

i Bene of Ge ee
 ee re vay c) pig: Vail 

LEE A Gn ge R35. ee
 2 | LOH LT oe re NED? oat! PERSO T Rg kof | rr FS Mio N 

1 Lo hs Pesae Ay pate i A AABN, ESE 
kee eee Hee 6 He Weave ) 1 wml fT Ree tera fag RIA ee Sree! ee Of ACS! Ababa Hi | 

aN es S| iih ee 
Cy o Wee Th le 1B PEN, aN saat ghee Be IN AG Hie él See 

ot Et pet tk 3 

wan FEE ORAS fe N Ye HRT HAMEED) | Pe 
EEE Wane Fiat bas Rte ee eh ea aan fs ee 

we fifeig) ah wig ABE ed f RR HE AE aL 
Hy Meas, Rod of THERES . i Pee eae CT ets Aa Swat . Es Lite Re et het ae 3 HRP HRS pi a 

OAL ae oo BS suet 

nioy AB A VLE et 
Om ip \ SE gore! bg at, he rena fgg | Gat ale LIMO LITTLE SAND + Ada. AQ GN! F34 fey Bt CA 

on 66 CE”? ORS HOG | 
eee | 

of fig iii fede oT Eau 
alsTt 

a a | a pags ets a Sik oe ee tn pe OLS VU oP abe eee ae 
ae sue OD LUG | RT Sey 

ee AREAL : CERN 11 Bas OF Hef \GENN GR ete} AR ea BMA, ah stations 

Ba feed ot de ieee pede Al HE) a S 
iis aie fal wy froma SEL EE! ff ee en Os 

NT eerie upton ys LAKE 6 RS me 8 Sing! VY Ey 
Ug OME Cag Sf peFeT yes yi EL p WMhsey ih ee Vide ce 

. feet Gg ALS PAGES lat FTIR att EE ES 
Fees wee 1a ee oo SAS TRG z ey os afl he Hg. APES OLY Gates fF fF 

aie det eae o soa 
Was ae fet a, . ed oval tt Bef HAT ity sare a, le FEED SS a a a Bagh Om 

2 UY Nii! Ape fitio 6H rie 
et ot CEE SAY here MN aes RY a Pa Bose fhe eh eS 60 et gh 

ae BR sae ses i PLEA ANS 5 nN Fe! eT Ae Ht 1) Vd Ou 
Aa ik Cea 

CPO UAE o> J fg NNN 
Aad Ce OU Ea WV dy ben ORES MOPARS f ee Ne oe DUCK Fc} ~ Wed BOD EE oe \ ee oN AAS Po tte 

Ce eae Vad ed! ee NaN CAL 
oct ilo AMAT | EE EN Aff MCS 

LOM OIE Garon a A ded | i 
\ Vee of Bee LAKE ef fet nif. ve Rog oa) oe teed 

al, CORES Fd he 

Rhee 
er Se nN, NN | Neha ot FN Gf on TS te IOS gn 

nd HET OPPs 
GEE Ss 

meet EEN oo? ¥ ee, i ae i WH LS PORT oS feta, Nessa ff iy aay 
Ya 

yi, COAT 
dy Vk WA 

Cade 2) deen Al, ee Ne ae HA fer 
OD NLT 

bess fee Meee SH. WY a pean 7S “VER NGGULES NY 
Ns gh LF a 

PAULL Ay seems emit df “atateenmatey EY Hy 2}, | BS SE NGS 
antl ? is, THR facet Nee WS oe Joe ES pT a aa ARLE Ye Pesan oN LE See is? a; We 

SiH puarant aac WN ARR Serra rif é i TTL teed et i? PRGA eos: 
ee at % a We LL Pawn Ei ca ae Hewat eo aati ty 

9 ge nae ab ipa é eo tatdone Ef Hobe Vine Sa 
iis i ‘ioe ie - enti ae fe EAL pe merase ieee oh ON B) ier mc Gere ge EE 

Cat Fsrsannnanaara a 
Re aE ee | ae & EE ncttetiy, tf PRT oP fo cere wig VALE OMA Sie Sopa 

aongye Sta Pee AAs 

yn eee erty 4s i GO me yates y am ace ees SR 
OAL EES eet es ere A a CaN au ea a nse a tee tf wt Sohne eect! 1 Sy 

/ Fran.ste Wih 3 fii EN Cp 
vse VE me PS a fep FTES ie EE @ se vey : PAE! dag] SS ew, (oe 

vi HN BE a 

HO te ie Hi ee
 ee wih. meceeccemenrmnmmmr

renyt ter! ! ip Pie gmad ES fo oN Ae oh ae ee nN Sa ee POR bes \ 
HAAN 

ae) FEL A 
bet By ene Py neo Ne 

ee wt Lage feast MN a ae wt ee Ane fy 

Sb) te eet LOGE POS aa foiled 
cas VA teat PYVHEE thle 9 ‘ protease SD preeneea t a Niccccarrs ee Mh te ? TR BEES ° 

7 eu | ES ea 
‘ ad Hite eel REE we bs Ss nig Meng A we EME 4 Ker el ge EOS 

ee UR Re | JEP 

ab) er Con Lie porn Ef a 
Ty) PREP eet FE TO CFE Loon SS Pa ol gt at Been oe td: (§ OOHE gif iyibeg i 

Hie eat SE 
oT geal itt TE Ee ore ee wea S ey, : FREE gegen Ee) orm, GHEE TL UG ey 

i Dl te [hd fle UI! A fo Nay poo 
KH a ZOCUIUL WO bce . on ho Scan gto eis F AME ae Oe ANE AS 

A) oe dB fo 0 AN ghee TAREE ee ste og PSs ae Ls ie fp AoE ae : qo No wage RAL TL AMP | 

ON Soa pe Behaall nt if agate! Sig f ity 
| GL MP A Soa Were EL fo es geome, nt EP LES LH! RAP ORME ‘. 

“Yee P
e. mAh Lf AMA Bele OSPR ies if iif ee a a ee 

ay ye ON fod Vsti} 

OI ci Ming EM ty ‘yl
 ON RA ASAIN He AGE jee ee ony Cf FE 

og ee , LOS Cees 
Awemescma | CAOMAB EE EL fe Ja Be a 

wy ye ea 

aaa 
eee i HA 

FH ile deed IAT ON NF neces Jee ae AN a ferry 
Het qe. PA es F: Poy eS 

SAF QI le PPO L
AE LG ee BA HAS gee NN ee Hell Soe? * 

SL AM wat fe A 
we fe OS HU Hp eee LF ot ge EN || fle Yl ee FAN We ee PX J) CAG EET cores, LUE Wah Pl! GoGo! 

AE RS Fez, me (218 ite ae 
ay A rou 

ee ge
 * He work PP UB oc. = | Side UN BU A AEA Cp Ne 

ht ae 
‘paast}] Ake Abe A 

NEES eS ee RE Ce itseers LAG RS eee pps OS Viggen fe NCU PB ae iid Resi: oe UAE TRU, {
 meta deff NR 

ge 

mony LF tee gy fee Sere tT Bded ftp ab As Fe
e 

at ee | w PETER Bb 5d Meese 2 Dic {PMT ? SLES, ESE esd for Spf anys of eee eget hy 8 ttl et fee SSR GE ce SS ae HES ACES ey aroun 2 fiat ase” WARE, i iihe 
Oe 

OK MO dg dd fiagie ge vei? S55 bi feet ft RHEE RARE fit fet 1 . ES SE 
nit ange en 

iid Re 
aE TAN Sa 

ee 2 idee 5 wey EUR HELE | Lie © EN pa ee os JARRE OAS A Ce) i Rat He ad HAE EEA F SM QA. 
UGA 

Ss. \paa ¢ Hak 
(idl Rees Vo J a Hh Rae RS oe ek Se 

Ae ees OE EEE EE ot 
eee | yh PDAS 

ey, eae 
ew ig awh FY Vie HABE ff fy VF ESeaPn } ml Fees AFA ES” ANN VNC.

 eee | ee: gh ey HAM ONES fi Lanteey ES 
Hei OMEN A PE ae ep ion Ue fd met UL S Pe iY en ae ND ale, Pe 

ALL oie age dn Ve 
Ce PE ER We CG EC phanted HH fe AN | (MAL AT: HA md AOS PB VT ey a is Nae e ie ety! 

ROVE 4 ce Ag | APNE poh. SoA | Ss Ren 

wl ELLE LE s (a ey i ga | GEE BAA EA hi See eg 
fee wt od pee (Wihaihi rot ay wradlr cri C0 aera oS Ry gt PONG Peep font fey CE YOON Gel § Ses i a! Qo a auuaennned eet BFE a FSI RINS on PD 

MG AMEE LAA A resco a CER} a cata? hae CMe, Soe) Y NUN 
ee ee) Nb sas to ath 

cat ft ERPSEP EON Leg W VSS real NS SRA cE eR 
wectegee a) TALL CABAL 

RNS Vey fin fay EAA: HOU 
AAE 8 Ee) ER MES ®. Pc 

EES ? PE Re oa 
A DAS ec, pee eda wrote MO NG Spe. RL EA AME ee 

ah 

ea ER ot ee ee Mat RSS pe Naum 
Magee, 4S HUA, 

fo Cif He es ff oo NER wate io REL Oe OMA LAA ce) i Nae ee “BRT NEES ober he (NE 
BA ATE SA at ee 

Ae ae ntemind) Desh PW Vc 
gs) Sgn toda) 

110,00! 

oe eee iS" Cola AA EES Pos I
 rns eB 

SM na ff HARD Nea ee UU fd ai oo] 5 gg U4 / ey wee iC xe” 
MeN WV A eee ee ee 

PN 
mie EO LE 1 ee EE onsen fitan :000 N 

Rew lt ie oD 
gh JA Vs Pewee Bier Ms OES TG es \SHL UE 1 ACTING: sana RET 

Ser C1 4 PS AF ste Pe ote! Big NY 
ESS TAL \L ae A NO A) RB OA oka Sa ateaie  AAG 

Ne sae 

eek) NREL EOE
 ECHL 

RAW ANT AI Ee a 
HARRI Foe NS CY GREE PP AB poe Midas of bse oe NE sre ad NF BS ai he ee Ve 

, iA pace fe fF NES AON 
fesege iA a Lt OG oe) be Mating, 8 Ue RIN 

EAN fee eS 

aes MM tee NG WEEE iG DUAN SE eee Pry LS ie A EDS Gwene TE CT AJB ia Keer ie IB IN So bean! | Poe kGar el AE YESS EEN 
DE 

es HA cent CBE OO Neg J Lo (ke OSE. poe NE ANY : 

ey HAS CAVE ITE BAGS Ve ESSN CS
 SAAR, HP UA Se fA om al TE RF me PR a eri S/o) (ik ene op Se ey F53 \ EP HOLE pt egg Zon) Pi erage Aer eee ry Da IC PS ST) Dy coca PR NC a 

A AN Lis Lin? WIN WS 
WS) A CAB 

Ce Fe 27a! (an ST ae FS Me re60—cot tS 
PRS LAKE {Peak gg ME KE cae iO QL SET Sag Ney ego | 

OH i filittieag Co Ae 
LAL ARC Se 

emis 2H Pa tet All ANE OONMNE Leb soot It Fao il Wh) 
eg hs File foc sero Na fy Pe gate. PERN EN ofp rs 

yo ome el ES Pe RT ikon (oe NED eet Hh dns PASS eal PP i Ns 

Lf Hap siae ‘ANY Pine \ cote aU Re AS 
MATHS belle PAN) | \\\A\_ rpc ai 2e\ WL Song eles fe 

“Ae FI peo coke Pd! ay Y ae 
t foo seal ao SE T2: NE If te NN [Fo Ntrcat S\N 

| fal? is 4 yO Ke Ve tee? ee we 

f i i vidi d i i io fesnitt sr Sg: SEN 
‘ if i / 4 

; 
(\ 

> s 9 * 
; 

3 % 
« 

‘a s 
: i Uae 4 i J 

aes wee yp HEL 

Pug he ef eg 1 TG Ea Pi AN rye f¢ PSS ee Sf Earner 
Ree Me

g MF SEY aR HAS. HEL at AEAIED! oes SA ew ay” BBs < Hy. DBM a EY Ne at a uae SEN tet plea Ps Ps pepe ae ee, FO REY Roane BP tah}. Q 
eh. f fot ate a patetttty Pearman tht AE ot FP ase ME é a Oy Me ad wea SUR Oe Pg kt oP Meg, Res Pe ay vena ay f 

{ \\A \t iene run) hid Aft / A ern TES CRE Pe awa Pr See WHA“ aiey © PE ff SA Nace ff MEE Cp Wee: ee aN TBE 
ees Fae ao eS EAN CQ eB 

‘> 
Rac FS he ey ay a AB BO LE Dn 2 UAL Sd | pe Rs iwauacn BES eg iE fe tay ff 

“ Wes a
 ee feed} Stel 

eee 
egg AGE CMU Ae HA f ON te y s “pe og ET 

fl\ NEF go BS LO eae Lou 
Fog? NE Rag Mo RR A > if (EE ae men, | AL Greene da ik Dag ¢ agES BA Nagra! fe 

wma AL RSE | aa Gea A! eee ee Pr 
Ne ogee A CANE) AR ainUEE \ opted BO A a ORs gi ee te Fe Gee iene OE Maal f Lp Seg se NSS i ae oo RES “Of ee \ oS 

ee WANS MUL GP FRG VE nti Ee at Bl et Ceti Se SEAS AN GH 

ay Vee oT ACUTE pee fA A ~ 
See Sy

 LAUPGE, eon lplinee ADB STD Sgt NF Ow ¢ Aye me N ese LPR MO ete gg oN 
OOS. Rae 

A \ > WEED CG aa Lee
t ne NE AE 4 a Nee a) 

ANTS, GEA UAT fom RRS . eae Seta Aevum FEAL fon 9 Oa eRe 
ME frost Hee Vi DOR. nee Se mt etry ee eke we 

A Be WL GN, e
n 

LAC ea I SE |} 

bMS aye A Nay 
dP a yo pent (of AE Aika a 

gag Sco
, ie Shes HEE Wiehe Ea AP A EG fn tN Sy 

rae ig 2) ert Al Ning tes 
fcc Qi Ee BRE Pah ep ar aaa Bet OE (EEN 

hi pene ees PL eg GO. 4, 
rescore EEE SEE. A, PL BES Tf AG 

seinen 
ei ratny Neh, Wd ied RRS eng EEE PMS ia ha 

eh eet eM ALENT Lee wet SL
 co gh REET MATHS ANG fe | fons RE Ad Qe LE ao PI PE oes | Bee tM (ja Cast oT, FAB yc ie SF DKK 

se Nf 
eee rar en ge re 

elf Be TRAG a for Fo ae et ee sh tl 

NS, tawaed FE | EY YT ACESS wee NG | A EEN 
ge We GR AGHHEALL | be f Loess capi NE GEO Ngee MQ ag A PET beeen 

ER OENMAN. Qs CGE OD alge Ey gy BPNEESEEN CO BRR gece Pe ye on REN NEN dl EI oe A oe ee 
eg ME aN morn tui 

are \ | peel FE AVIVA UN Miah VALS 
tS
 wich MLL REET EE od PUPS "TREY fe. 

Oe Ro ANS fhe! FM ETAL ENN Ia Me (oe! AMR SS LO AC SSB. ae FRB A a rel aa aang’ CEA gf HIN om 
oe} nD TRS Ra SS «fo 

Rei Vs i WAL AS y RRS wnt 
SEEN a 

MEE MLA EHTLLLAE 8 oF NM Ne tA dy eas P pty 
oa Pe SANS 

co he A i Bia ee oe go tee 
sen IN ee af P38... Ee A fH img pl SRE: i cdo oF Od TNS NSS ora w ihatons EE "gy: nee whe 

PN LA S| “bet f ay SON) LEAS wl BANS Rocce Sy 
NAA Mg ae td dhol ff EE Pees 

se et cp foe 
ene ee

 ME ge LY a= psn Ee Oy Fs SE Jian es if lee feet eae fd postions Bee 
eg Ny ap FOOD) fi oo ALTE Sai ee RN LAT Poti. i APE fer 

‘ 

i ‘ aang gees: My A % 
: 

\ 
% y : EN 

8. wd, 
é ft _ 

- 
. - 

i 
js. i ‘ IMB 

hope ake toys Wee) ean wg SEA coal oc 

LA AY Nhe OS: CUES Bt fo EGR 
BARA (tabla et Oe a fe

 Seer mee ES ON ee ea 8 a See Niel ad ph SES pee ee een if it Pca Ce ena So ey tee et Ae POM ae ges | Q: vonnantint WEE Seg® A Jee ae ERLY; ‘, 

et? a eer pea) 1) sre. KN LS we 
CN wh ee gel ee y Seen Cf AAAS —— 

Nem Meera Se Fae eer eo Nae EE 
, tif ee Fe 

fem: a Ae vga, ASA HWSianes 1h } geil OG EE —D LAKE 4 7} whee’ 

Ta ae ahi 3. wef ANT fim Lis Vi Te 
ah Soeatactahe to AE a ee eR 

Ce OY Se c
 

=. Beare. 
ey PE res) Bie ee

e TEP omtonnt i gf dpa me Mae er ag ER By MET Wy PAGE sia! acre ef ee eg GTM | a sige 

KV iew ‘i ie iN wetiie’ ny by } i ioe aU j wig! |S... td Re 
ee + ESE 4 ae i ge ere case ae Pa a sn eer it t! pee oy 

gg are) Le ind oo 
c re ee ee ve, “4 Le 

aa tes Loe Logos 
ste tere am a DS e. ee Ee fash Say” eae 

a NEE pet ag? he 
aS 

i? , \f } cori WMocce KFS yh ed s\be os ee! i } ony BES BG , 
mae ( Rey Noa te Stee” Hila YA (ee: Sey TERS. fon sae a t

e 
fg peace. 5 : ie 

SR ee Slate reenamned Ef ones scone eases weeded gts cetacainad f fee “Flat ne en 2 ieee Ne mee? HE AN oe wed ie <* te ens, ae Rite JP ye, 

Denia flict two SELL TS ore! eee 
es VA a git ce ACERS 

oy Aen 
BO em fe 

ee Gielen toast Je ee yo te ae ce Pd | Voda an ee Siete reer ie Em wt te reall SWEET Ue fl ingens ON HAD PE 
gh wa grt WC aig TES ice eee ley) 

fe NA) fod oe WNC, 
| f fier PES 

SSUES Mon Bl Sd on EE Fee a As eel BF tN SA
 sey oo Wt AO ER Joo oa PLT Pt MN ON wR Pate gy of wT atamenaeat dt TE a SLA ea EE a ley, igs wt ELE PU Ee 

een. hy srereneide Mis” ma 

N\A 
tad (, - -f. eT 

a RT 
non (Bees S00 ees 

Ne Se 
aN Fe2 OL Te ee a. g oe 

yf ALS fons. OVA 
A i { ep i/

o 
ea ae aa SN | a Pod el) Ca 

Pe foes enti oa A 
fho\ poh Ee elit Ort] hee EE ed Xe ee ae gets Alt ge yeu pds “~ 

Pb id Leena JOON LAE SANE Oa PU fF | fh 
Rc toed NEE RO wg, CE DY O

e TE (Set ge 
Sie ie

 LIN Geog 
pe eed, O00 te leis 

LEN se Cink 

Ch stmt NS yh ol SONNE EE wlll LE fone Viv fp HUBS foe 
ste Seo 

we fee a os eo Eee iieta co PER | PNAS 
Vi eas, te LE pes oy ct cael | feotceee tyne) | p> Pie ee te Sf EEN ee RECS SRG ee i CE SAVENN Ts C 

Pe reo ivan Rey 
AA AL él feo 

, 
Can ers RE | see | Spee Ng Ly 

re ee ge | on ae Pakage wad Ca ttc pe we PEN oitae aa Ncuih i tee Ve Vo as fi ff Efe Ls foe ant faci at cow LON RMB EE Peoncre ean) 
is WALSH 

TA ay L 

ord eS, VAN VN Sg [ft REE 
SAL fitted Pe

 
SGN erent mee ee se 

SSAA AB i “ee Gof i LE SSS FF fi esse SES MER Se Se cE 
Be NS eo ent pierces te gee mat AA ee E 1 ane at Feats Fi ff fe ete cues (Er > Biscesstetten) 4 BAe a rent snl 

VSR” wh Oe 

en NN wh Fe Ribas et ak wp PH aE” tf yy : Ne tii bs |.
..
 2. Wee eo OP RS Ee

 FIN. oot No 8 Be oes ie SSeS ae A EN ma Ef AN Pee ts [ie i Fernie comer ink ifis gf UR oO Seed P 4 HE EE
 rg Poser, RD sys wag he pred Orta NE i 4 

EEE Heaiee ihe Set ge 

ie MN he ANE ere MAN ced LE ry Ha ( 
ew 

Se
 stds Tsp, [Mae Coe) ares aloe ff 

ey J dstinand Lif ae eee te SAC coer eS, cram na HH oS CRG EY | de oa ERR TES fo eotieatenae cet
 eA) eon ae wee LAKE 2 SE elie fe 

pera \NAE A hts Baw AE] pol fA eee an EEL HRS Sa
 GN SE See ae RE Sey Re NGS sates | gE Sa sel T Oy Ries ae aga APP A cors, F PE fo oe SRE Jdgomanpiminm, one EEL EE ™ i Pe oF PE AS SSE 

fn wh aol Baia! Boma Ss 2 ta 
fas Mee Ray We \ 

memaret cted Mi eo de ff Ct ee pat / foo AN i 
|..

. Cees {tf Ss a 
A Fea,” VFL cee om Rity sar bel A 

Ry Pt ALae Ngee PERT IA ca SL i oem tacts WA ML gE es 
ae eyiiidy ¥ Se Ry 

EU ae een henson, LS ey Cie ey BR) Babe My 
/ Aoniting Ht Kote te yee Fh 

os, fk! ke ah ie alee fee 
rs i 

 . 
-. oH eg Le UCR ES oye LA Lome ead FE 

byfen EE ob cfs monet oe ech SY BP tna 
eed OY VN wae: ee J ih 

Rake f VRS UEO VT te! oy ee * ohm aga Ne Wd) (ve 

A eats) Abin) ye ee CS co ite aN Le (  . . 
Phe fe ES) Cd EC gid teh f Pee 

es Ee Er 1 ES nel ee VN veal BL NA SSinl aims 
| \ ks AHCI “BES Uo apie! Ch fe po 

wre” RT AL ACK vee es VA ESE, fg” ogee 1A ag He 
| Rag 

SF Rs are NE Ke ca ie S$ ee 
Ppt bare Ee FY HET NWA see Bia Me immenemngeorOY 

fh Ee it PEHEELE anne EM Pca 
La AF ao) WAM S EN ROT tok *, prt ere MPG dee 105, 

et BY ns th PRCA IIB IE od HGR pl AYE Sey a 
ee fe 

Sd 2 Jer se ie ad pcan 
os whe eee 

Police Lei S| Sol Ps \\reweeee 
|) Nee es Nas 

hes tg (RR Wee (A Heel sy ad tn BA OE tag ETE we aN tN “aN Ga »000 N 

Udy) 2 RETA NA. Ney prge) EN 0} a ME 
mo OP ee Lo 

Pet SO cal Af MEN SE AE ob WE ~~ Sy (eo SHI INIOy)) c-7 GRAS ‘ee at fel p BEALE 

EAL NYY go mcg feet EUS Po Ney ed HCA S80 SME aS ‘oN REE Re SN ae Ey eee ig 
oo 

TS Read ee Hag Bea SUE ees WEE A () rere RP HERE OF BRN Pisce PTE PY | om, aS Sy Sy nei ken! gomamt? femal YN oa Ue 

wet i Ply [Lema fei Sif end (© “nh a Neue 4 NERC > Yo : SH) fe ES 
os sureca of Ps Leo

 fy Ais aman poe tt Be Rate oh EE A Re ona ee” NEY oe Sut Nhe vege NES ie im iY eo ge: LR KER OR: oak 8 Me LSI
 AN 

Meee a TL Neng some AL ea ddd Meds od po SSads Ree cities hs | Way BSiiee oe Bh RRS eee ey 
8 Rea 

FRR ee IPSS Peet 
i a BE GRRE F

g 
ee ees 

m Agee A SF BURGE We ESD ot Adi tee but tes Aon, 
Of et? {AAS N eg Pert tS preg fusca PE HEE f whi oe ec mn en ee te es Se ie eh oh icant eight TN 

ie eegcettaant 

cons IV ME lid Cae Es oN 
ae ee) ee LH a F BUNS? pons] 

Lo ae Se ee ABC LES Aoi 
ee fe a i wf hee Mey! Lie he RE EC A rer LB ee pede ys Pe NS aN OU ER HT Panty SOE 

(i PES Sy Som ic eh 

AEC gga ¥ Sad a i} pk Geese ARS ee SUNS 
a ye Phe ook # CK 

YY OiiRibee ie wha! OF he aa AN GPL
, il gee? iowa der eee BARU O al ACL AE PB ie ach (Seer. 

ae 

Cefn WAN end CNT oa lah Die ONS Aki, BY ea cee, RSC 
ce fe ee FS aie fSh mee yf! Hier LL fi MS ANAS ae pelt FRA 

BAHT gia Hp EE adh oy LED AEE fe Pease EEE f (OTHE Phe f Sees Ce EE Ae te Hog ee amon BOE EGER ae Neg CooL! S| 

ee VRS) ee Bish Piece Fe on MO “ntuedill Woes. | MT LB atalino BN 

se eA beet ff VES ESE BEF: ie sreanensun gnyareresn Sena A ek 8 2 HPD i os Kee ft ee 1 EES SSS eee ee EAS weer. : ft f fee 4, y Roe ae Wat ORS en oom ELLY Ue EES met HON BN EN Bie Gere AE ekanteatte tL 
Pa f Pa dey pares Teldec et 

Pe A sett fetter de pd fiat tt a US CHL NN eS 
vat ae 2 RARE 

eee fil t Mage ft Cae BERR 
eS ir em 

gad tree JUPAS Saad Sp wy cee PUL Pace Td Leen ih els LUE fl seer oh AE yA | eS LEE Se Poneto 
puna Std VDA 

a CfA fire i pol A 

Aah Ws eget ae fe ee eres Deeb eae poet Qe 
By sac 27 AN ee 

me AU SE CRI Pel a cet ade fr RG yeaa phe POU) AMIE pag 
aye” es ot SMe +I CNS Pe 

acs War 

ie i i wk Yd seen AP lee frr
e asa BSR aE Vd go, i Ni 

SO 

SBR Lemon Rae FL NF i eaneenncegt ST a fog, iit if, Hiv MeN G A LAPS ad PhO SAS CREME UNE ee ee 34 PALA ON ce wpe tet EE SF REY Hehe i iE SUH Aha, TORRE fame biccia  deeerocerinad e  | Vali? “ "Te EAL Ore ans oid genes Fee dE 

BALL fh Saeed! eT f
e 

FSS SU ee
 ee 

ie WNend > LAD BE 
ey er Fens F ti VL ANA Re UN

F Ff OY OF aes AF eae HAHA! 
PSU A! UR Nn Acres (ee o* Se eR TEE en * WEL See]

 ko pay 

tO Ne We
 

Me 
Coe 

i WSS A 
AN Mf Co OS eC Aiea Ns Ae FEN IOSNT ET Bg ee YT e

e BY Ge me A NUL) * Oe en pial Ly: rman 
EROS GCI Wako 

en th nee Pe [le fh 
AUN APH Le fe i ce 

i Red WE Aas SN 
Nf oF ee Eee feed on TS Coe TM oe gee AA NEM Sneed dof 1 BS Abe 

Ae Vdd SORIBRET BBY MEL HAS Oe Sa et itd feted JC Ae etn adas pial tay se i, RE a Rept fe 

eo nay if eon 
ay _ At mt eee fe ee St “a 

4 ; eae if 4 fe 
NEA gates 5 peers FELL Sm ND eal Hoa] Soe or Nees, 

on KEES rs Vee a py eee Phil ie fit; Bate RS Ee Nn, RS fe aad de! oN 
aK eye 

New Saad ee lM pe 

aie CA er eee o
y 

i AUD Meeay ef? FP pesnsmsnsc enh 
ge Le 

Se ee Pi Gee 8 WAR AA Acumen 
et yd ioe 

WV tes Tbe? Whe, | Af RLS CHENG: BM
E Ee f oS ee EO ee ih 

Sel SSE Neg 
wen ie 

IG eect otf fi 
te Nae v EE ey 

wo etn Af ae, SM ee ae HOS eee Sage A et gE eae es DN if i BRONTE NOC
 i fad Nl peel 

LL eF 
Nee a Caer 

Be Ae CR 
So fA 

eT 
ER Asi cc Sem Sea) Ghd? ee oy RANSO

N So I (OI OEAG Pages Poe 
OC ogee fe LI 

Ai ee: aoe a So ah 

i one a 9 | alg ‘ SS ge am ite BR 
Ba 

Sm 
| VCR Mea Se cit AERO kao Se 

CP eee stad oti tS VS GE ee GD PER dhe Aad f 
et eM YA PR eel EPA 

4 24 ort tae ey 

a o., wii of Ne
 | Sea WEN ZA RR 

RES 

Come | iL’ Py adl Cate VagER in x nee = SL PEE Se POR ee waded RE ELE Bf if PL HAR tae fF eames a iy, neers wit eet Gt He 
NO fp ie mC cele yee 

LE a ae mee i Loe 

SRY FN ge ae ERO ES Br yt Ng tae fie Tdi 1 AR DONTE Is BA AULAS SU RAS? LAE aH NY Sf sc ee 
sof I Rosh! i 

Jame eo on 
ee A possums HRs i Fee ne ea ie 

, i aN akon Wht eae £ see : ot et Bat VON EE a ata ia ee ek AO geil Pee Fe i BR STE E Bohncn ee 
seas ey 

i ee . Bares, Fe 

pen 
yee 

/ 
ey} Messne

r A BP BAP ASRS et
 ’ 

*.. Las WS SE ene aay eee RS SSS ONT SB etrenioet 
oe Pi tore 

biti yi cae ye nie . Epp ee BRE Sf AYN Be PEEEE Pao pee cat TEL Antes Fe 
| ied f aay 

FR gin fos MoS Vater, mo 

ao 
A i SE ae FRR 

el A ee 
Se 

oN 
EA ol) / Penn As 1 FEF gcc eeey al a, Fee pete e A PAA to eet Ta a LE aes i Ree at aie his Ag its teen

 PE 1 rnesenatinetgy © 
eo! SEES eS ican Ue ak 3} ry 

i ge BL 
| ig ee eee f 

ey A) Oe 
Hi retinas ee | i} BONG MUTE ee PS ee 

tt ah Megat! EPL By oI G RS foil Eee ie 
on by Oe ef Eee De ee 

: TNE TOTES 
as i 

ROLLING STONE L LAKE 
( Se a fick Pilate PET

A Se er, TNO oat a | Na eee Nel 
diel Pe era Ba ag vaca re |) ees o> 

Ven! “des iB See 1 
hues 

CPi! PW Agnew Gea b | Roomate rae kat 

he 
fi ‘ f \oo Ss SA A GPa ont HF fie pes fis et ees foo he See POH NO ale Hoanyi pong rot gre, | Sha Set me ites ee Le 

oa lm le aRaze, taf fot Yew & 

: POV PM ARES ACE ’ \ 

brs ee a, acme NS ates Geek) iif ee er aire ce poet EN AN Sith ee! ALL A GFP ieee 35 Pen y, LS A Rs i oe ST JOHNS EAKE oS RN) wn te ff it ie 

‘ - 

Q/ | Pa piel fy fe A pd et Ut ei 
CO NS etd

 f) LINAE ft ) eee mA ME a “aed (Ue pte 
Vi Ee etek A aS) oat = aves 

a pee fen 
i OR AE Co Hite ae a Rep NOE pee eG 

f ate SR Ef 
cba’ 17 pgs 

enema 3 eee cer age EN | he, 

LEGEND 

ee oe ee BEN fit” | Se (ee BN NEE Tag aed eee fg fayoee TS a a ike det Be} bi fedex 
Lae ee 

LYS emer COA 

—_—_ 

\ 
fi. DEE pet 

ee ee ee Que eee ee Fo [ee 
PONS AR! OBALEE fo pissin GER EH 

ete (Cee ol eee NG 

Hiqds ify on oe 3 ES ee te eit f Gf pe Mee” | ae Nines? ff meet ff i fi oN Cf” Sag ET ok Om et Postage LEE Vib sen os Mint 

eae ese 
om» FIG 

ee i) mele ee 
Co ffm ine eae! fff Lager’ le afer {We aie se i ee oN er ' 

Ne mY ACN ff 

fy WETLAND IDENTIFICATION 

SL EE PAE RT fo cat re oe 
ee Dee UES PY ples 

*.—-°—> STREAMS 

) 
PGR Te Aa ee 

OE A abd hit 

anumamnuuene EXISTING ROAD seeeeee= ~~ WETLAND DIVIDER 

moneny 

Ss VR fy oni 
SARS 

Hts {Eb EXISTING CONTOUR aie scat STUDY BOUNDARY 
NOTES: 

1692.0 
WETLANDS NITHIN THIS BOUNDARY BASED ON) NORMANDE AU 

¥ SPOT ELEVATION 
PLANNING, INC. 1983, WETL eae tie cuseaer 

ih a BASE MAP DIGITIZED FROM | 

3 

AERIA 
NDA\ 

‘ CONTOUR 
31000’ 

F ; 

wus 

& VAN DYKE IN L_ PHOTOGRAPHIC INTERPRETATION B He 
ENGINEER INTERVAL MAP PREPARED BY AER 10 SCALE, 

Es 

es 
1995. 

Y FOTH 
ING, INC., SHEBOYGAN, WISCON OME TRIG 

oth & V 
ae 

S ROAD 

PHOTOGRAPHY APRIL 28, 1976. Bee CATE 

an Dyke 
i 

meget PROPOSED R 

2. HORIZONT 

REVISED | DATE 

‘AILR 

AL DATUM BA 

BY 

PES wc 
OAD SPUR 

ee ee ee ae 

DESC TION 
ran i es 

SN ee 

N28. 
ia 

on Viinin 

fala aeeena OSED FACILITIES 

3. VERTICAL DAT 

8 ompany 

tt cae mie eae Pee 

es 

INTERVAL IS FIVE FEET. 

743/<\/aser 6/ or \/4057212.d9n 

FIGURE 5-1 

ior 

CHECKED BY: 

eg
 

- ss DATE: JULY’95 
STUDY AREA WETLANDS 

APPROVED BY: RFS DATE 

APPROVED BY 
* JULY’95} Scale: 1 = 1000’ 

: GWS DATE: : 
Date: JULY, 1995 

JULY‘95| Prepa red By: oth oth & Van Dyke B y: BSH



2,290,000 E 

eau 

2,285,000 E O-"E ' 

Gere pee 

F 2,280,00 

i 

- a 

70 000 E 
2,215,000 

‘ 

” 

“| 
ae STREAMS 

Ne 2,265,000 E t 
me as” we Mere hf 

Vii 
an 

sums EXISTING ROAD 

2,260,00 

— Roa Joos LB) 
Ht 

Z/; 
130,00 

-— 
S ROAD 

i 

- 
3 | Hs a 

py AA 

m PROPOSED ACCES 

, 
ae 

CERRY open dg ry By ke 

sms PROP , 

‘ 

lar 

Seetessrevezeceseriseca idsectt ia, 
HOY 

v 

D RAILROAD SPU 

a 
A iy 

SFT Dn on He or a 
BEY i) N 

varogentenpnginerne: PROPOSE 

fs ET 
ee oe ee Oh 3 Hie oe Sy ay) 

(he 
ITIES 

“Ryd 
eS ae Ne 

saseese 
x e 

oe ee 

! 
“| 

SED FACIL 

; 

‘ 

CREEK: i 5 poe 
? pth 

ad @ ‘vo BS 
ERD LK Zn - 

: 

ane ee aE Oe ASN. San SEH oa Ea NL Bee SS > 

! 
ASS oN aA pb Ds Dy A ESCA HS 

FAT bl edhe 7] A NRT 
al 

‘ g oD Pi HRS aA Z Ge ‘ PEER Hore oN) UN Tn eet ae 

Ue ee . fas A heer NN 1 Jo fs Seta CK 

TIONS 

dy) n N AA 
4\ iB TAY 

ER At pet 

ASSIFICA 

a 
a, «/ eH Ye, re ha Ey ro K , Gite N eae 4) + 

125,000 N 
VEGETATION CL 

ke 
BER ed ep SY BN N 

ay RET a at eta 3 Sec 

6 py. 

a 
J SI | SNS, 

ee) () i Hf sh : yx CEE 

Vy 
oe Chee panads WETLANDS 

: 
CIN SOSH no SS A Vi Us Hal © ye EE Pe MA @ 

DW =  DECIDU 

a J, BRS RE SSRIS ALK, \o ae \ > Po COI \e 

= MARSHES 

«/ n SE RAR NIINY tes 
i iV re aH 

1 CLE AE xe 

, 
ETLANDS 

p 
Ext Necsmocenee tO 

LA ai, (way OP i yp : 
Cx POX xX 7 

Sis SHRUB W 

“IN HEIGHT) 

a nL 5 ee ig EET WSO 
Z ee et 

: 
A 8 Pe Oe Ms Lee X i g ta V7 Z, 

tt eee 

Pra 
(if) lessees ‘ So i pe S ; « BN 

ESS F 

- CL 
Poe mati : Spectr N Y aud 

y (ys ge J 
120,000 N 

A = AGRICULTURAL LANDS 

YY a By Ve > OT hey LeX La & i ‘ oo a": i ) 8 x Ps 

= PINE PLANTATIONS 
‘IN HEIGHT) 

| 
Spal GE ak r gn «| ) 4 i on SMe ; C LSC P> 

ANY 
ARDWOOD FORESTS (INCLUDING > 10’ IN 

Perry 
<f 

ANS 
i Pp) owpys 7 

ow ow 
Y> 

, G 

= NORTHERN H 

PRE UME feet OY SOE BO NX 
5 

7 oD MRO. 
a cs A 

nes 

VY. pe The 9. "ie 
é oe 

a . @/ onl POTS nes SO N a7 a 

vas 
LAND CLASSIFICATIONS 

+. . Jee: MCLE Re Ces On BOM eee DPF nee 
aot Th ore 

AC SERV ATION Y/ flag oS Se ao Oe 
sy, yp AS Cee on a Y “NY C i¢é 

TER 

* 
fest 

p 
< OW. 

N (7 
N 

" “enatiag NE ee De, KU, 
me N 

“OW : 
\s : se cccoscet 

; 

= OPEN WA 

PG een : 
i 

(a PP seig i a Nt xe Soret at 

D AREAS 

LL Degs Fu fe. PH eZ, 
ae 

ei os rae Pn et | 1, Lp “ es, 15,000 N Lae 
BAN, RESIDENTIAL OR DEVELOPE 

gOS es nual o BE 
fea Sore ama Lon _igpr — 

esd 
\ Pops Coe seni, i My A 4 % i 

y 
- GROUND *. 

| ’ 

ee Us UR i 

es 
au we peo Ce? NK Ae ae Ke LAPT at he nN, 

uO | Se SS BUS 1 pow pp a 
3 VT hasg Rel Die Ta : NS iv 

PERN Se Sore eres: . x a " a s AL ie gr o AF Koy) GR sg oe 
eer 

fe meee Lk KAS N 
fz f oy Loa 

fom DNC oo co 
de ea 

Or 
ROM I”. = 1000" SCALE, M 

"WC, FT e's 7. 9 1K nt. Wi 
REE BPRS Me aE 

5 DRT yee NS ae SN | i) ms kas M 4 7 ee BM " 
ow AY ox ech 

: PREPARED NSIN. DATE 

: (8 i Gm BONN | : eq a mee f UTTLE_saNo i by Ce i} Ope " p 

SHEBOTGAN, WISCO 
Poche nee 

i 
M OOK 

a 5 A 
sn bd WW 

s 
: 

: 

ONSIN 

ee WW es ER : a. Weal 
os 

UO 
fy I oe “ 

110,000 N 2. HORIZONTAL EOL RA sea JONE. 

QS 
) F 

, 
ow .. 

SE p Z ee oC 
> Oe 

. 
NATE SYS 

a 

. 
. “Ke i. 

: . oo" o 
e SO ” Moe , tee 7a, a ANY 

ae 
LINES DIGITIZED FROM 

‘ 

"< 

Gc ow tock vs Dw 
; pet wt 

c \ é, 

Y AND TOWNSHIP 

os 
sal 

ow 
oe) ONT aS mg 

oe or” 4 d J 

3. ane USGS MAPS. 

ee rer Ta Bi 
f cb ke : ‘| ge y) ae? HOE 7" y, 

Oe! 
a 

ws 

a 

i 
$ 

Co ow 
2 eg us ee 

on % 8 ) ME 

| a ye & UY 
hoe 

: 
. : it he an ee a a AS of 

a pp MC ro . 

ue 

s fe : re é 

8 ? Stennett, a ™ 
ne oo Le - RO " Woe et 

N 

; 

‘id on a\ c ( Oc an Qe ¥ Bin 
Ss le 

LS) gr ees 4 Bed fmt <{ co %) ~ : J Pee 

! 

Co ot 

CRD 
; a NaS 

z 

Ks 
e & 

SS 

, 

iy K \ Ze, SA A EES” 
pes 

Mining Company 

N 
6, \ Cy ‘ 1% 

peo 
& 

- ol 
Foth & Van Dyke 

: 

6 

SCRIPTION 

\ 
yp a 

6 ” ~*~. i 
RE 5-2 

4 

Li xD 1 Foe x2] Ge 

N 

we fy 
D> Gi 

FIGU 

ar ‘ 
S Te NG fad 

9 h 
J. Lore © or Aaa 

AREA VEGETATION MAP 

\ 
ORVENS 

fo fe aioe il, al 
oN wa 85 

‘ 
Os a \s DEL = CG @ 

¢ 6 
kK ne <a & = FE Sob. siete Sl | 

; ~ ‘ 

en jp 

y We y A? ‘ 
: 

eo 
N 

LA, is 
44) Pag . = 

ECKED BY: 
JKSI 

pre er | Soot 
gen 

Le Dyke 

at 
{ ee, se Oi 

ts ei e) ee = 
, Sa a We 

| 
: 

(i) 
+f 

, rei) f 
™ 6 

a 

‘ APPROVED BY: 
7 

i 

eS N “ 
i 

att 
Bs 

/d3/d\/users/ jpri/4c57zl6.dgn



; ) 

| | | ( eo DRAINAGE BASIN BOUNDARY aes 

ole FOX-WOLF RIVER UPSTREAM Bes oe 

oh FROM LANGLADE oo 
ite it 

lz , os WwW PIN — 

Bg Cie io — 

| WOLF RIVER 
ORAINAGE 
BASIN 

pees WISCONSIN 
LAKE 

1 

\ as? ? p,CRANDON 
Se ee, 

wout MErONeA 

! 

LAKE 
LUCERNE 

0 

RICE REEK 
laaeee taney) & ORE BODY 

« nue a f - GROUND 
ONEIDA Co, Ce O ayes” 
LANGLADE CO, cre ae aol. —-—— - oO 

) es LITTLE ie >} 
j LAKE .SAND nae 

y ROLLING 
STONE 2 

> LAKE 

s | i ; 
%, . ' S 

a cR & 
HON a ) 6 ae % 

sane » ert o oO Sy , pic 2 oF mee | is 2 FOREST. ca 

PICKEREL LANGLADE Co. 
s 

LAKE 

O uae 
ve 2 

WOLF RIVER 
5 0 MILES 

SCALE 

° i k 

8 ao Foth & Van Dyke a ae 

Crandon Mining Company 
) ae FIGURE 5-3 

ee ee FOX-WOLF RIVER WATERSHED 
CHECKED BY: JKSI 

(ge seen tora enon ot 
/d3/dl/users/ |prl/4c58f2.dgn 930049



uw ul uJ iW 

o o °° ° 
fo] °o o °o 
oo o oO °o 

6 eC re 2 
x x 8 as § N 

ee ; SS at 
ae +- a» “3 \ + | __ r0000 

pesca a sence ietetesteenentdeetiaiageeh cette 

ee a : ee ea 
P2 Pe 1 "I 2 fie ee Se 

Se fe % Aarsaniauinnecinn ag 

aN ee fas LA CD 
EN res 1 ae Ly 

eS ee | ey 
NLS 1 fe 0 2 Se 
Rang fd mo NUE 
PRY | ae my oe 
ee ae La o 

& gy | O33 0 -LESEND ak eee eapenepeeeent : O ba 
jihuntriuunehte ype . 

ee seer en | fe WETLAND 

1986 PROPOSED PLANT | . | ! : F SITE. FOOTPRINT oo 2 oe : 40 F15 WETLAND ID NUMBER 
cenit ced . 

a EE 8 | IN t==:2== STREAMS 
7 Ja vo oO Rien 1995 PROPOSED PLANT 7 si gate A ye ne ae 

SITE FOOTPRINT >< ¢ . re 
¢ euann =e 

7 ‘ NA\ws | i ae 1995 PROPOSED PLANT 
-t- * : rey” pet's -+ 118000 N eee oeeme ale oor FIN 

y ae o ° 

\ eden a = 
\ is . at : v : | | 6 ¢ ge ae 

R8 ais ‘ ‘| Se 
fd \ nm eke I Ay , Rocca 
ficced oy aaa *. 10 4 WN ey 
eae * yet 

oe oc Pe I oA _ ots s * a Me siscentasasetetatatatasetetatatatetitatete 

Sa LO Toe ‘ eas ae NOTES: 
\ = ae a Dy Op agest . Is rs uaeectactaraa ee 
\ aS fo \ RCN + CE eee ei 1. BASE MAP DIGITIZED FROM 1° = 1000’ SCALE, MAP es am \ ™=s SoA Boe EE ee ee OER NC ea fiir Neen \ Ae 9 I Oe EN SHEBOYGAN, WISCONSIN. DATE OF PHOTOGRAPHY 

fey | : Ges 5 Leo ee 
RA Cy | ‘ ae, * a 2. HORIZONTAL DATUM BASED ON 

ey 1 1 6 CED (eee Rg WISCONSIN STATE PLANE 

m 6 | aaneelus. ol Cyr 8 Vk Se FI COORDINATE SYSTEM - NORTH ZONE. 
0 Ee ee -Q vey 

h = -RI tae 
SA LESS fs @ "6000 N 

A (/ oy FI2INe ~ >> Crandon Mining Company \ s fy  \ 
\S CERT ee Fi2? CRs. ae ee FIGURE 6-1 
\) Sas a C ae Se eee | 1995 PROPOSED PLANT SITE FOOTPRINT 
NE ! “eS 
ee FIZ2AN _ 4% LITTLE SAND "Ny 
cs LAKE SD Provo a ars 

/43/d\/user s/Jpr1/3c49f142.dgn 930049



° oS 9 o So 3 © ® @ & 

Le, He Er 
cs o Sy Q = eC 
7 EE Ce ea Ty 

: fy o (ee 

ea a Ys fe 
FOOTPRINT To QO = Co ee veel FOOTPRINT or, oe \ Oe __ttcooo FIs WETLANO © wun 

v {yr VON :::= STREAMS 
" pe [ye ) Ve — Gia |) ‘iaes 
aN \ eS a 

A, ae M6 Ve re 

fe PS ee Nar (EE Na 
ea : a | VEE 14000 N 

Ss a Oo + oA 7 NOTES: 
ee Es ie cet 1. BASE MAP DIGITIZED FROM 1” = 1000’ SCALE, MAP oe BOS , Se am en PREPARED BY AERO-METRIC ENGINEERING, INC., Ye Eee gan ’S me K3 ON SHEBOYGAN, WISCONSIN. DATE OF PHOTOGRAPHY 

ok + Cm Oe {| ft 2. HORIZONTAL DATUM, BASED ON PS ea ae a a > A ye picts aa aaa a a WISCONSIN STATE PLANE 
PA QE aD a ye CF COORDINATE SYSTEM - NORTH ZONE. 

a 9 oe \ / 

> Dk GAN NN) | ~~ oF Sof” Ue or a al FN eS . oe Van Dyke F22 LS FA oo. P \\ [eewseo [are [or Crandon Mining Company 
Cy ye oe a ee 

ES 9 | >1— ——— eee FIGURE 6-2 
PS y A Fee ~ 1 ___ ieee promasen tas poorer 
a _ 

fo 
ee tt Lu ce ae weno 1 

/03/dl\/users/ Jpr1/3c49f144.dgn 930049



uw ut uJ lu uw N 

. 3 8 8 g 
s $ 3 8 8 
S a eae ia een XS 8 Cn . 

a Oo SB Q ON 
a EE Ey Cee ee 

, B 2 ‘ 

: Wf orate nono kerr co “¢f 4 & Vo F33--\ M4 i LO 
“ 1 iD iw Ls -LEGEND_ 

ee ee Ts ' Wiis Sa) fo 
FOOTPRINT YP ONO QO Oe oe fer METEAND 
— + 16 NO | _ 6000 N Se 

; F81 ! ALTERNATIVE VERSION OF on Vas 
14 ' \y7 PROPOSED TMA FOOTPRIN Wee ae ===2=== STREAMS 

Hear eee cere esse ce S uninuunauunnninnnnty ES odie pte 

v Md fepeney— eo! Me teiet WMHS ( BO TE DIS o-ey ay - 
cf MF ; Se 

137 Al) . Ay 4, M2 ee oe rere 
LIMIT OF EEN EN Ee Ml See teas 
DISTURBANCE y i Vhs <— cs A M3 INN po 

f cay pee) ER CEN tL 
ca enV Cisne Posse aust eat 

: me toy ee RP (Se 6 ee 
cS Fea ey : ‘ Soo 
Truniisns LE 1 Cece eeen nega BOOpEE SES 
LIN Neeereatt bel ASN \ SE 

a. eS ON. ys Nu 
ee 3 CC® NS ' Va 114000 N 

es ES R hy ee PREPARED BY AERO-METRIC ENGINEERING, INC., 
ee B En _LK3 es SHEBOYGAN, WISCONSIN. DATE OF PHOTOGRAPHY 

GS rey BE ‘ } oN APRIL 28, 1976. 
ee ; Ces ‘ fs P| 2. HORIZONTAL DATUM BASED ON ft i : aN [A WISCONSIN STATE PLANE 

ee a, ey 1 ye EI SS SS Ses ES COORDINATE SYSTEM - NORTH ZONE. 

r \ > Kec , Ge Co 
| ] Cy i i ee ee ' eae ee eee ee 

si) ' pce) i Yc tne 

a ee 4 i VP ue ee a LA 7 XE WF. 
LAKE LK Vb —_ pe x t ‘ S/t NY € 2000 n 

: ! bj F64—gi eas 6. eS , , ey 

oy a [/ (| WN fT \ Ko fe pf * 
sid : Ey uae eco ME Fe ---- 2! fd PN 

‘eer hres os oN ee 
fs) [fF Ce | Vesey Foth & Van Dyke | = nie rN Fee ie. cg cs co _ Crandon Mining Company 

fe ye | e paw A 21 ae oe FIOURE 6-3 
DS. J fe F62 ee | ee) iis tenet THA FooteniNT 

Fal fis CHECKED BY: JKSI 

hg a APPROVED Br: ___~RFS 
ba SS eas Y KS ot K4 APPROVED BYs Gus 

/43/dl/users/Jpr1/3c49F145.dgn 93C049



8 3 RUNOFF 3 8 8 
8 ° BASIN 11 8 B e N 
N a i N N 

| yg | ec. a {Ce Accomp - we 
Ay Cy a ee : eee ee ee (SSS 
ay oO Qe ee f : aes Ce 18000 N 
4 6 oO eS PROPOSED OO os eA Cu 
2 Bie o Uae ey : BORROW AREA ", CS eg 

0 fee fl Bi : ‘ Cy eg 
See eau | ll “ : ec eo A Re 

ae o ee ‘4 SONNE ay 
v Coy Nf ee < iB Ve 

1995 PREFERRED PY : \ oe 
TMA FOOTPRINT é pg LEGEND. 

Ne NTs XK >M4 ee oe FI5 WETLAND ID NUMBER 
1995 PROPOSED TMA <» NS wy oe foe 
RECLAIM oe \ MO Oo <o ee me cas 

cs ve oH wid Clee, ee fe 9 

| a} ox eC poo N oa 
| RUNOFF ee ae PROPOSED TMA 
Ve 20. [8 V BASIN 12 oc 7 «Ne KZN] Reisen 
L ts SC pre secgk g Ey aa Aaah nc 

of O\ fos Ve 

rc | YY ee Mix a } So RUNOF BY aes FEN o 
BASIN 8 iD Dp Le T-M3 INS CRiae : ps ey M6 VN ee RES SS eter 1d oe ee A ey Gee e aa eee acca cc ecco M eisai Raha mien ecnaigtate 

<a F29 AINE KK a ) a \ 9 Coa 
PN Wee ' Feta Meena een eG asaasaacacs eee saa SUEY 

IN EE Ce m AED \ d NU 
enn eS LEE Ny menenapbeumeniid Rg 
See ee mercial ea Ey OR \ Osa) Renna 
Ee Ey [Nee KX KB MS isd YES EERE ep ed \ Gayo 3 \ nny VSSSeey 4000 N 
Fg \ as 4 y c \ 4 a es a NOTES: 
ee F cS \ N D , "= 1900" evs! i EE ARVIN \ ee "PREPARED. BY ACRO-METRIC. ENGINEERING, NCI 
ee F2B : ee 1 \ i K3 Ease ea naa a a SHEBOYGAN, WISCONSIN. DATE OF PHOTOGRAPHY 
se \ | JM | \ i) FN PERE ZB, a6. 
es \ \ ee ‘ \ (1986 PROPOSED TMA AND = 2. HORIZONTAL DATUM BASED ON Re : es Bm fo PF 66 | yA RECLAIM POND fA MISCONSIN STATE PLANE 
pecs QQ \ | O fs rananaraey i vg \ FOOTPRINT Esaiaciaaiaaahagtaagiaatahag gta ae COORDINATE SYSTEM - NORTH ZONE. 
i Ri \ Cae \ ee) Cre re \ | | 2 et \ \ aN Re 

{ a) -F2Tt pean \ ee N ee aaa naan 
" Ss & FO5\ 49 : | ee | \. rei. version oF | 

| a. - yA S TP oe | ee TMB FOOTEEINT | 
DUCK : as | : Ve | F _ 

¥ | fi) Fs ra ° eeesy Cs a gg beni 

’ | fi 4 2a Nm pela \ ee : {OOO NS Ess ae 
oe / ag NAS 4---S)--"Fea_l XE — \ \ 4 a, ___—Foth & Van De ee; 

. f we (y Qe os mS \ ‘I | [revsm[ore| or | __vescernon || Crandon Mining Company 
y fy VEN fa fe ee | Le 

ea : ee oo ee oo z - pe \ ee |e FIGURE 6-4 
Ce ea ey ~F63 Le ee 1995 PREFERRED TMA FOOTPRINT 
fs F26 FN eS K] \ecce ee eneoren ove ast PATE uvy'95] - 

Fee fo _ oa \approven err _ RFS Doter WAY, 1995 N cy Tee oe re radia wD 
/43/dl/user S/Jpr1/3c49146.dgn 93C049



uu ud uu ud uw ud 

°o °o °o ° °o ° N 
9 2° ° O° ° ° 
° o ° °o ° ° 
o N Tv wo © ° e tb t te & ne ‘ 

) : ot So KA 
yy “S a Mt yeeece 8 

4 b yo ZINE Aes 4 Ws 

65) peer e Lo \ 78. ff a a Al Wy 
ACCESS ROAD Pin eo NN fee 215 Ries 
CORRE > ‘ ‘ fe Be 

Eee 7] \ = pe fis ey a Gees LEGEND 
pe \ © = fs SS fois f i — 
NE Yn ae ey, fess pe) 
AN Le © am fe ae At Chg | ee 

soy P LOA cee COE Soy w2 WETLAND {0 NUMBER 
FEET Df esa LP NEY dd: 

W2 ticity (oe a ete EN renee ie phan - 

: Ce ere EE A pe AF ae = === — STREAMS 
+ -|- ‘ Se ce o\ Lae yb eG} wan NTA "F sees 

Wa Ge Vg CNS a "See 
NE) ES | ) ne Lay fe PROPOSED ACCESS i ET NS rn Coe UA =e ROAD CORRIDOR 

Roan ai ante nein tanga (Noses) Rea me CEEEERISSoooeoonioy Wise Og onona 
ERR VEY EE ee ee ee Mea Er ia LONE 

(EEE Nem EE aN By fii) Se eect 
fiecvaneeatd CRN A ae ee ey oy yo AN 

COE ee eA REN Ce 
_ 2. Ss 2 Ce PSE 

Boece cece na agente nage aca ieniantenaninannaneninnnsmnnenennpstiey Leeann eee cane nating AEs Rc 

fo eS 2 EEE et yo 
Ww C  -) ee ULL Br ce i 
am |... «< oo | Neon 122000 N 

ce. & LS NI Ye 
Ce eS Jf Fl ee Ne iG 

ey Vee \ y NOTES: 
Le Te eee ‘a \; 2231, BASE MAP DIGITIZED FROM 1” = 1000’ SCALE, MAP 
ee eC t: Sa Beso Gan WeEENGR bate ee ket pega aaeiauniaiianunauuiaueciaunuiguncie aun aut cuununiaaban prin aauamueauaaaenund  NQuuuuauueand Sen \ SSeS iH IN. 

Ao el hs -) PROPOSED PLANT SITE | APR 26, Ste. [SONOS \ Le :\ FOOTPRINT a 
OS EO \\ ‘ vA oe ESSE52. HORIZONTAL DATUM BASED ON 
NNN 1s \; eee WISCONSIN STATE PLANE 
eee fier ‘\ —P} @ — [ESS COORDINATE SYSTEM - NORTH ZONE. 

ee ee ae \ \ - “i! Pe 
betaine eaten manne meeeneeastemtet ay SO : . & eetceete bee A Shea ohhh ahaha SS I toed Ea a | AS Ra Ray Bin ta EE 199 
Pe ar > oa is pa—l — to 4 pa ce 
Sy <P pe wf As 
Pe IT EEN aN mt SS 

a nineteen ao eee ee see fy 
FS a i Shiau ESSN By Pt 0 SEES 

Po Ny i ho, oe Ket - oe es PE mene neeeeen! 03 ! a , o> S22 or se 
ye ee EEE) a : & od 
a ma = “Or Foth & Van Dyke i 

i iPr gevecerennle eel | Crandon Mining Company] 
as x =) ne em | WA 7 Kh, o Tha, a | FIGURE 6-5 

Sa i AEE Re — <4 ‘ ie ee ae ACCESS ROAD CORRIDOR 
Se 3 % 722) 3/ foe TT Tee CHECKED BY: IKSI 
ee \ A LY be. aww HPPROVED Bys—_~AFS Scales" = 1000" 

; frm Ave 4-4 : APPROVED BY1 Gws Prepared By: Foth & Van Dyke 
/43/d\/users/|pr1/3c49FfI5I.dgn 930049



ae RY as 8 = g EEE gs g N 
cy 8 ‘ : Z a 8 << -rie? 8 

| &  proposep PLANT SITE : a Ok 9 @ fie 
|) 4 FooTpRINT i 12 FS we | ye yA Co MG a oy he ie RUNOFF ee 
cee Pa wf SN Ts Ja a Ne 

ee DESIG oy af Se ris { PROPOSED TMA ‘ 
Seg uot ce . fee Q ome AV LS } BORROW AREA ie 

4 Nf fp et F12 8 A ; ‘ 
eS * 10 re . Cn 9 ARE fl I : ‘ 

1 Ws my ee ach ee! e : 
* Le “at ate : 5 : ‘4 

te on ae ey 
IH a 4 SKUN K N° i 4 

ae y's fo OD , PROPOSED TMA JS i 
PR ret me Canin me fF NA = FOOTPRINT ose j 
en. ei fae ° Sy 

t \5 | Ay BASIN 10 Ng on > M4 

’ ‘ 63 ue Ce ey 5 eS - 
* Y see be (PQ cS PROPOSED TMA \/ 

eae ig eee 8 KS =“. im ia F ] ] RECLAMATION y & 

O.7 Ty One -  P o \ 
-+- foe -f- g NESS olla nto 116000 N 

eo -...! “a 2 
py en is 

Se a Lf & ‘N I 4" * CER 7 RUNOFF foe o Q _ at. > MG [x BASIN 12 

2) UTTLE SAND \ > Q687 _ Ly é K 

ae 2 RUNOFF yy \ EAN ; te CD BASIN 8 Bey AY M3 

y ~ > Q too eos I 6 » NO . aay cs fies. FS {> 0 EA UO 

= F86 a — Zs fo a LEGEND * fo a mr fe) 

ne Cc | ~~ EBON — 
een naooo | __Foth_& Van Bike | Mi | FIS WETLAND ID NUMBER a FE, Crandon Mining Company 

1, BASE MAP DIGITIZED FROM 1° = 1000’ SCALE, MAP iessccsitisicsce en ticundununuteay 

nl i as PREPARED BY AERO-METRIC ENGNEERING, NC oe aS re 
riety SHEBOYGAN, WISCONSIN. DATE OF PHOTOGRAPHY a aaa || a FIGURE 6-6 
Serene LAKES APRIL 28, 1976. Cg | Sa Access Roap7riretiNe corRinoR 
mmm om me PROPOSED TMA 2. HORIZONTAL. DATUM, BASED ON , F28 ACCESS ROAD WISCONSIN STATE PLANE Meentinicenineninnnnn RFS DATE: ULY"95 

COORDINATE SYSTEM - NORTH ZONE. ES ea ha& V on A ae a 
/d3/d\/user $/Jpr1/3c49F140.dgn 93C049



=~ * TILL LAYER 

12” SELECT FILL 

i Bec p< GEOSYNTHETIC LINER 

OOF 4\ Oe" 12 LOW PERMEABILITY SOILS 2 OR: a 

2 ar << oe a. 
3 Od ere. 

Ld aoe hg ay 

9 mG aS 4 ee 
Ov . 4 3 at il 

a eos aN i 

Ane - 

RECLAIM WATER PIPE 

FUTURE TAILINGS LINE (IF NEEDED) 
TAILINGS PIPING 12” ROAD GRAVEL 

a a - 
a 22' 

SLOPE 2% ——— SLEPE 2% 
1 ETT 2 1 2 1 ae 

= on Sa oe gee J bee? 

eee : GEOSYNTHETIC LINER \ 
12” SELECT FILL } : 12’ LOW PERMEABILITY SOILS EXISTING GRADE 

ee Oe a 

NOT TO SCALE 

REFINEMENTS MAY BE MADE 
PRIOR TO CONSTRUCTION, eer 

Foth & Van Dyke tt = 

lesion | ee —| Crandon Mining Company | 
cos a 

eee FIGURE 6-7 
an TYPICAL SECTION THROUGH 

ne TMA ACCESS ROAD / PIPELINE CORRIDOR 

/d3/dl/users/ Jpr1/4c56f5I.dgn 93C049



uw w Ww wW iw WwW 

g g 3 g g g N @ °o N i wo @ ~ ao ao @o ao @o N N N N N \ N 

OF sss BbeeccD cam fis PN farses fe . rreuiuiiatnttet am a ‘ ede vipesitatssnnia nse 

Orem Vi oy = oy. Nog J ut co 
ey CS 4 eee” 214 yoy Ce 4 Sy. 

Ss KA bees i - Assi 
iv ViVi 0 | Wake ee 6 

EA m—\ ble ON CL ater ES GL, 
ss ey fide 1 ey ee cog NE EL ee Peceecaeaae| 

(ey 215 Ne sty 2 EN 
fd Deaaee ra Mia Nemesia Y er eee nee e etd 
eee af pe com ey v Noo 
ee fis A So HQ \ ey Gj mR ke RS LEGEND. 
Bd fos ag my oy fy aa eC Se poorer 
ce a ey Eases Co 4 ro WETLAND 
a fis Sree Q Sg | eee Re Me RN ee a Saag i frcrare Res ara Rae cranny 

ee fa Re KP oe cet ee 13 WETLAND ID NUMBER 
et FET KEES shits AEE SESS aN Ee a ga ce ae SS Cee ee ee 

ek. EZ yy eer ee Ar NES oo GEE es Ma >= === STREAMS 

—\ Ky Sf od fee rT SD a ee SF nes 
Sane fate A Cen gan Seana n neces am ae 
Ce Mop ne eR gy ASSESSES cn — PROPOSED RAILROAD 

Se Ort ee TA | ee (i Nm, P+ ShuR CORRIDOR 
Rai (seg Me cenrreacccccceeee ee ei ey Cee cre cacec ecco ee eee BN LS 

Mey pe Cae : SSE TO a + OES 
gs cy \ Soa bee EN : cc 

Ey SS Aa RE gs EN OU a NA ERE HC-1 
A + io uate I ee ee os AN on 

rR SO LSPA EAS ca isaacaeecsi | SRR RS SSE 

Ei. Af OE oem SUES SR 

bo a EE T"“N (ce rr Ce NX Ok o> 
ne Co 4 CONRIDOR ee oe NG 
gn SW YA ee See NEM Qe 

Bey EDN a. -|- ES oe | t22000 N 

e ee fis EE Be PROPOSED 1995 RAILROAD A pte Cees 
\ rN EE | CORRIDOR L&E Pitty ee NOTES: 

\; (a SEED CER KEEP 1. BASE MAP DIGITIZED FROM 1” = 1000’ SCALE, MAP 
% \ Se AEP M2 PREPARED BY AERO-METRIC ENGINEERING, INC., 
\ cea nares a eas eee a emg eee Ss [= SHEBOYGAN, WISCONSIN. DATE OF PHOTOGRAPHY 

PROPOSED PLANT SITE NGL NN] fe coe 
\FOOTPRINT pe CEL (a 2, HORIZONTAL DATUM BASED ON 
\' 0 a aa ie a ae WISCONSIN STATE PLANE 

\\ ae ee a nea a ee a ' PERCE RE Eee ean COORDINATE SYSTEM - NORTH ZONE. 
\\ — PI o Eee Ea ee ey aE. Bae, paar 
4 Vege Sea - eae See 

) : oy : eed Naa oe 
. ST rey SUSUR 

» —- i: +) | ae ! ce -|- 120000 N 

eX my 4 de Jy | 
EN be ee Sy” as Cori 
Sta ty aes NEE oe ed 4 oe PROPOSED TMA 
Ey eat : aK as Pees BORROW SITE 
CSaSnhing enee ft ee Ae A 

ee tw nneeeesee! OF 45 0 xs7o f Cessna FG “ ZN 
eg 1 a Ye aR PS 
Ene’ ‘ .a* Fi3-ea, £5 0 (GEE PROPOSED TMA fo Yh es LEED ae. CER 172 ont fi: & fm EE FOOTPRINT Woe eS Foth & Van Dyke tee ae 

weceecenenee se Y fe > FEN ee \ [evn [ome[ ov | vescarnov || Crandon Mining Company 
edt SKUNK fy @ ot Le ae Si Tt oe 

ae nS + ine fy 69° as eee Tt a FIGURE 6-8 
ie -*" Brig oo: ge o ow epris i = ee asi lnd RAILROAD SPUR CORRIDOR 

se 8 10 . Viger Fl2 O 10 ‘Gee ; x CHECKED BY: UKSI 
eau ‘ -) SN Qe ey ae : | approveo By: RFS) ~PATE! guty'95| ist Mccale oe ay ORES 4 

fopeai ee ae Waa 2. TKR nw T= 
1d3/d!/users/|pr1/3c49F139.dan 93C049



| ESERIES. BRE 2 SO 
ane RS es ES SPOS er eae ON Piet A RR AR EO. o., oS ella Sa 

f ho Se ee ' OF VLoke Superior, es Bee | 
Oe ace PORE) > OE ARE ORES - * 

TREO Ee ae ; Sf ee ne 
Cam om 4 Sig ONS Ss BAVOITLD . SE { - ve . he a 7 

DOUGLAS Ve ‘ | oF a 
smi ano COLL BIC 

- C eos 50 Mi. RADIUS 
| i i SEARCH AREA 

—— Fine 
| | 

i : : 

| | __ ivinas ‘ 

| 
[w ASHBURN [Sawer — | Lo 

| | ! | | a | 
| . | 

Tra . oats! FLORENCE OIC HIN SON 

BURNETT . Qo 

: EDA : | 2 / ' 

> | o 

- ——, | CRANDON PROJECT EHR Tisowtt foo | 
_| | > ~ 

FOR fea SITE AREA / - oon 

| | Ling od 0 ot Je a ae 

| | TaYLOR e CY BqOnTC = (% ae * oe 

| | a fo. aa PTE ’ ° / .. 

S | - ‘ fa2 SO it fe 

z SAiwT CRO ‘DUNK CHIPPEWA | * e ease oie, et 

z | | ; ot Odes? te 

; 5 4 raias% 3 sivoam. 7 Wee Ceo ft Fe 
| | | ° —_ POLE AS RBs 

Clam | enawan | ey eee «eos, 

| | "y = ——— (4! OFF TRO, ge oR 
: Ww we fu | “ noe wee vot are 

FRENTE = Ay 2 LS: ' eta gS TB ae. | peer s \ od ° ° aad ey UE ge ~ | | ! , a /~ (aN Dee eo RE 

| coop | nervane TREMPEALEAU TIACKSON | PROPOSED WETLAND [pea gamit cry | PBR oo ee 
MUE VEE or aie ht Boe: 

| — oo COMPENSATION SITE | | ERIE hike 
—_ | | ' | e & ° | wee 9 Tne 7, 

fw BASHA Pe | eee seh pag PLE pe 

| : Q Sep, Con bet 

: | , | | | TBO AO 
. CE ee age | 

* Turia sores en Cos So eee bP pF 

“S$ St 2 | Ax WS | Po conse tig Sees” BE 
S$ (eee : FP RS eae eee ee 

“4 | | we gerne pe | ye Fo! TASER REE ihe « 

| i - | ° | pet tees Pee 
2 Bee es Ten, Lh 

Seemmeeee ° EERE Sea anlage Re or rw 
ALLAMAKEE ¢ CER OU Se ABE ety 

¢ ° | cr ce Ea Pep ah i Be ae rsa 

y | [eageloke MichigonE- 
‘or ¥ JEFFERSON WAURESMA } SPEEA Bebe re Ray AS 

| lan VRE ES eR Be | 

a — TrATN ee | 

Sere A time ate oh) Mia nate lta © | 
, GREER ROtK WALWORTH macint Ee ee Pee 

[| _Emosn? Epi Go ae 

JO DAVIESS ! eee aig Mig 8 ag MOTT 

a ODRAINAGE BASIN BOUNDARY | | : | Fae snle  Sgter 
| | | ‘ vin eg at tplaaittll aaa $date 

SOURCE: 1985, ENVIRONMENTAL IMPACT 

REPORT. 
rd - 

Cee ee Foth & Van Dyke — 
REVISED | DATE DESCRIPTION Crandon Minin £ Com pany 

NE TEAND, COMPENSATION SITE SEARCH AREA 
CHECKED BY: JKS! DATE: SUL Y’95 

| APPROVED BY: RFS DATE: juLY’95| Scale: AS SHOWN Date: JULY 1995 

APPROVED BY: Gws DATE: JULY’95| Prepared By: Foth & Van Dyke By: KMP 

/d3/dl/users/ Jpr!/4c58f3.dgn 93C049



omE 283 384 27'30"% 385 386 (BERRY LAKE) 

Vp) 301 ff ST 99 SA dg Say 
Jede=e ) ——_e70k KH) ‘ {fbr Be , os SOS es Sf Re Se GO re N 

wig Tt Nps fp Yo, SON ON Cn Sey - te ae LY EX PE 
A vote A sy pssst UAT NRK Oe en Ass eS 
Hos he er OY OX. \ era  S oo _™ 

’ SN . _ | Or w i . Ne, . - . - . ay 

| ‘i \. _ 464 C829. j eb ee ON 
dy o—~ * = FE ae a ~ \ oY . . _ 

Le a | : f _ ‘ vo yj rn ’ } — _ . : ! - o a B ~ _ . — - 

a (WE i | \ / : ( ‘ ~ eo 6 Be oa rts Be oo 

a | ~\\Warkington Dake. Oe ioe 7 
fo “\ 839 yo NT, Re 7, Se ee UN 

/ a Le I ee Oo ee Jo ce ae 823 |: 

SN? a - ~ Oe 632%) \., o ! 
\ Pa a | i 
> 8 oh 3. me SU ae 3 [ 33 ! 
\ IS pO SEE Saas. Pe \S _ _|>-XPPROXIMATE ~ 

° - oS fq a LA | Ne Jf. bx, BOUNDARY . 
too <i f= f . ¢ : ae ‘ - mtb ne _ — _ ‘ a . . 8 ot 

a SI Z \ og + ay eS De | SE fh - | 
: 2 2 f aoe f a of ae | — oS ce 

Al & / oo | of we : Q “ a (yl! © Lote. if owe . 3) oe. 7 ! 

= J a Ve Se wf cj! : | 

qe" 854 A wo). | aoy™ Sanaa a | 

— — - _ _ 2 ZL _ 822 _ 1824 

SHAWANO CO 68 / OO a ~ ~ ~ ~ ~ 
. : / - 

| ° . / a coe , : , 

* // - ee - 

; oT o ~ te : Yee ese, a 

jf a gc ae me mk - \ ; 

| 7 [™ | ' a - oan 7 i “ 
! oO } - oo ' 

/ 8° J ! . | oo - So \ _ : 7 J Spring Lake ~ S cee Qe. _ . 
. | ie ! op ~ - eS: - ro - - | - Ce _ ~ === 

~ | we a oo co , . . 

.! \ eds reece fie & le ee — ao , SITE \ 
|) pe 7 == SPE 622 oe . - dae =. 7 oe . _ | bee ee oT OV |e ee 
- ; oS eg fe pf ie a | 
— | en a ONS | | a ! 

- | os es Lop ey Ta ce 2% | 

7 PO / vase) ee Ee 
. 0 nN + f oe . moe Q aaa : SSeS — a na a : a . | — aa os — . 

. — | aie re <.* : ate ' —, Aue. oe ci . f- “ 
OY po | o ro) : we |r cae Se ye oe 2 | - ae a 

). . *. =S. — i 7 ~ NS a ~ — _ wile a ~~ L , ae aan aL a ; a 28 _ — - 

= pS Cg fe a ae See 
; i . _ SS } foe wl — a i 

‘| | oS Lily Lake) . eau me ae "| = 
= sores 840 | - = x aes - Ne me = = - LO > — A , 623 ty te — Sat Nei me _ / (832 

oO os SS ~ * a = ~|— ae —_— ae | 1 it . eee “ ~ i\ ' | 

ee - LO _ Ss ae or Sto Ot ' I: | oC . ii ee } 

— a S| —& a ee el | 
ee a | ae fate) fae | | :Deer Haven ff —_ Sewage Disposal EO 

2 rte Be Se i Airport wT — | [Ponds O oon 
meu 7 o & ie ol Lip ee ea = es po ee 

- os pe. os | Lo aE: | Mit: ae ay. : 
re ~ 8 Aas PE : = 7 

ce MGR ne ~ Gece ot. ae TOE a | 
— . Se Co a ; |. ee a = a | - _ ui) — = "Wee 

Se a eg TEESE: 8 
ee ee. tm. sO . / os, _, AN — ——3 a = ue ~ uu. 8/8 i a —= — —. Bahr NN 

Sone B78E me B20 ff ae Jae, po Lake\ 97. 
SOURCE: U.S.G.S. 7.5 MINUTE TOPOGRAPHIC 

QUADRANGLE - CECIL, 1974 
OCONTO & SHAWANO COUNTY, WISCONSIN | 

e Pj 

Foth & Van Dyke low — 
Crandon Mining Company 

a a FIGURE 8-2 
HTL AND COMPENSATION SITE LOCATION 

: CHECKED BY: JKSI DATE: ut y’gs 
U [Caremoved ox RFS~PITE was) Scots: Somme 27] nator LY. 998 

APPROVED BY: GWs DATE: JULY’95| Prepared By: Foth & Van Dyke By: JOW 

/d3/di/users/ Jpr\/4c55f7.dgn | 930049



| 
a iy H HY 

vay 
820 “NORTH EAST/WEST_ DITCH" EE —— { | 

EEE rr Ml 
Be eee ea Mh 

' & “ 820 | eae 

| \ 2820 : | -_ 
+819,78 i | 

A 
in| 

| | +819.24 a, 

| 219.89 “819.86 ee SE CORNER SECTION 32 1 
| | *820.07 +820.85 ghee BERSTIEN MONUMENT C.P. #1 Nh | 

"820.44 \ 

+819.21 i \ SW-SW 

SE-Sm | \ 
*819.33 iy SECTION 33 

sec. $281.84 - SECTION LINE B-3 i 

-@ Va -—-- — | sae saver meres 32,720 TE Z ' WM \- 7 
\ SHABANO COMTY SECTIN STOMLAMTE O(N I eee See tS - | SS eee ‘ania SECTION 33 

| ‘Re We 
Siem SB TT osm uy nan Pe ae 

% comer Hil ° ‘it \ SECTION 4 

cP. 82 \ “CENTRAL EAST/WEST DITCH” | 
nn . me 

Ife SSS nn \ 2 

ir or — rae 

\\\-3 

ne {i 820.91 821 = hy 

819.75 i | 
2 

+819, “BPN 
\ a 

7 eS +820.12 B- \z 

+818.79 a +818.69 \ vs Son 

Qe +819.61 2 a A\\\ > SECTION 4 

QD 

*820.17 = 8 By \2 
+818.45 on \le 

821,02 
2 io 

* a904 822.11 819.57 818.54 3° i \B 

: i} a : Sil. 

; Oe eaiaa 819.31 ee roe A : \z 
821.10, I 3 = i 3 

20.331 WE 
oe A \\2 : 

We +818.85 *819.23 +819.28 |= 50 

i | % 8g 1 

ANS Mh \\ 
Wy 5 ¢ | ||" 

820.4 3 
\ | \\ 

‘ Wie 
e2qgss g \ a 

819.50 ’ 019.48 ‘ lo 

| +B18.89 819.04 819.22 . 819.08 
\ \ . 

Bla +819.27 Ws 

i 819.20 | | 

820.8 } 
B-4 ¢ \ | \ i 

} B-1 219 
- 1 3 

} 

@ ae 

818.92 iy @ 
if EXISTING oe ie 
: CULVERT “SOUTH EAST/WEST DITCH” N\\ 6 

n19,41 c= ‘ — - . BIT.96 ets12 219.06 ee 
A 

H t iN 0x6 15 i 818.37 m9 . “Tae | 821.23 a Sree B1385 a: 

£188) “819.81 819.07 Hane 
“wa984e . “819.85 “819.21 C ss igs — = 

curler LEGEND — quiet ! 1. SITE LOCATION: NE '/4 OF THE NE 1/4,NW '/q OF THE NE 174, SECTION 5 T27N, RITE, 
URE ae TOWN OF WASHINGTON, SHAWANO COUNTY, ANO SE Yq OF THE SE 1/4,SW Yq OF THE SE 1/4 ope 

| 19.04 EXISTING SPOT ELEVATION SECTION 32, T28N, RITE, TOWN CF UNDERHILL, OCONTO COUNTY, WISCONSIN. Foth & Van Dyke ate 

: ——11s—— _EXISTING CONTOUR 2, BASE MAP PREPARED FROM TOPOGRAPHIC SURVEY BY FOTH & VAN DYKE. Crandon Mining Company 

B-1 tei SOIL BORING LOCATIONS 3. ELEVATIONS BASED OFF OF SPOT ELEVATION FROM ‘CECIL’ 7. ta a 
. COTO ATERVAL BONE Foor, es oT. 

SOUTH PROPERTY| LINE —_—_ EXISTING SURFACE WATER FLOW 4, HORIZONTAL DATUM BASED ON SITE GRID SYSTEM USING SOUTH '/ CORNER SECTION 32, Ce ae ag WETLAND COMPENSATION 
NORTH LINE OF SOUTH 660’ OF oe!) SECTION LINE T29N, RITE AS 10,000 N , 10,000 E (CP #2) AND THE SE CORNER SECTION 32 SITE EXISTING TOPOGRAPHY 
NE '/4_ SECTION 32, AS 10,000 N , 12,663.52 E (CP #1), CHECKED BY1 JKSI 
T27N, RITE —— -—— _ APPROXIMATE CENTERLINE OF ROAD 5, PROPERTY LINES REPRESENTED ON THS MAP AR i ; | CC ae Fac a a one Guue Han Ue Se REN oreAomawrcaunt NOT Y — | MPmo ay. AES Pee en meta lone ALB 
aie FURNISHED BY NORDIN & ASSOCIATES, SHAWANO, WISCONSIN, APPROVED BY: cws Prepared By: Foth & Van Dyke By: JRB2 

930049



42 a CHES 6 onde ie aM seein oe ee see OUCH cr at mnmnnaitbet a fe N os oo On RRL ERI one eee ee SD MI HDIIDVDTU DS GDAOT TOE ETE EEE EEE EER AEST ey te 

(1 ammemmem min mses eran nsnnyy nnn est PE Le 
£ Eginniniinnnnniinnonannmnasnssnenanmnnmmmnnnm 21 ee PSSA GEEOIE.eceesvaasror te Bie 

, i: te : EXCESS EXCAVATED SOIL TO BE PLACED IN THIS AREA ates FE SW-SW i BRE. 4 a Pee 

$e 3 sail ‘ 822 SE CORNER SECTION 32 Ee ee 
SEC. S22 SE Xs BERSTIEN MONUMENT C.P, #1 Es iL so.g2 

Ya conneR £2 i 2 82 i es Ka BEeTON 
er 8 19 ELEVATO . “CENTR te pe Te CP, a2 ue ELEVATION 820 é ee STE ST aT Tre ee DRONA Se SS REC ORR Ss L : 

men ae said SIGN ni DARA SSN eae : un ea FI acne a 

12 oda = % o& ee L ‘ Ee a = eo 23 ae 4 VEE 
NE-NW Bi gk ra er i “sy a oye scant A Wee OS 

Ly oe eats aoe us Pore Re EE ves ee SECTION 4 

: vues : ssn i nes a Oe B15 at VE 

+ x : Ds o We oe 
BER ‘, i A | é 

a3 : i Buh wD 
oh a : 2 i ( Ae Se8 i “a } dH... HE mee f & Ar! H Caan 
See - he NTS i HEAD 

oF : Te é 33 

tei fF : Behe ah ERE 
ae ig os oo. —_ pe 
LBB! P., Bis i He ia 

PROPOSED ant ‘7 : 4 syle aC Mae g STRUCTURE ea 3 , ey al e Some 8 
SEE FIGURE 8-5 ~ ti e Be “*SOUTH EAST/WEST DITCH! eee nnsnmnrnsrsrusueanige aA OOTOT Sonn = 

RY i Fok i Fe TETE Ea41242000 2a ea RATARDEDDEE Ea AIDUT TEODOR aaa aT cee ART aa ummmmnunaaumucnee 
i fe ta er RR 1 ie ARR nee TT TT TTT TET TT eeee eert  ee essccee ses esaca asennad, 

ie = a oS pee ee ne 

: Me ‘ 820 EE NAntiEe en enn 
uaa = 

oe aa (eed QUTLET SPILLWAY SCALE ae STRUCTURE SEE FIGURE 8-5 NOTES: Foth & Van Dyke ae eile 
i LEGEND 1, BASE MAP PREPARED FROM TOPOGRAPHIC SURVEY BY FOTH & VAN DYKE. Crandon Mining Company 

“ayuua EXISTING SPOT ELEVATION 2. ELEVATIONS BASED OFF OF SPOT ELEVATION FROM ‘CECIL’ 7.5 MINUTE SERIES We — FIGURE 8-4 
SOUTH PROPERTY] LINE see gM EXISTING CONTOUR USGS MAP (1974), CONTOUR INTERVAL IS ONE FOOT, wo | WETLAND COMPENSATION 

aaa 3. HORIZONTAL DATUM BASED ON SITE GRID SYSTEM USING SOUTH '/ CORNER SECTION 32, ee ee | eu a om 660’ OF B15 PROPOSED CONTOUR T29N, RITE AS 10,000 N 10,000 E (CP #2) AND THE SE COE SECT 32 CHECKED BYt JKS! SITE GRADING PLAN 
lg a . N ,12,663.52 E (CP #1), T27N CRITE <@—————_ DRECTION OF WATER FLOW APPROVED BY1 RFS Date: _ JULY, 1995 

/d3/dl/users/ Jprl/4c55 F1.3d 930049



. | 
N | 
a. 

C 

oO 

a 
“\ 

o | | 

on —— 
3 | 
a 

| 

9 3’ 40’ 

ee AAA AAAAAAAAARKAAAAAAARAAAAAAKA >>>5 \ . ELEV.=818.90 ~ 

ELEV.=820.0 4 FieN OT Oyo 
0 4 _ ~— non: as Og 9.14 °9%0'¢ 5 y ‘ FLEV.=820.0 

OS oe » ELEV.=819.60 
WP KY fot yo OP hoe BYPASS SPILLWAY 

WE KKK 
ORK ee 

dea IN Sal 

Sf’. Pope tg ELEV.=816.0 

Foth & Van Dyke Ts 

waar |e Crandon Mining Company 
Ss 
a FIGURE 8-5 
a NETLAND COMPENSATION . . 

: —_—oor



i Sx Heeennesneen asia secssnssaasarsesgnnsenceecnecesgccveucenvacceanecenreceaniaGisieavieqaigtesscagatteateuatieaaeatidgiciecengensaacsatzeneanyacianarene TUE RE TE 

: s ee nnn mmm A ie N 

i ie japan nett feta PCE ETE EE ESS eee EEE pissavbbasaob inn OHDDMDOHDIOVOUS USDA avon a aaTnO AREER EE Se, 

: Sse Seat jORLENOUTLULOIUODIERUUBEREE Eggs an eater TS sageayaaagoggugnnennag200nsns2220229 DDD? 
ca neeeeqenee titi ae 

BSR IAC REA cen PP eT PPE T RET  gasnasus suai sggpannasannaann sina RARE a ee Be ano 
P BeBiinnississnnssisninsnnsenannnnsaminnennnsannnnnnnn 821 ee RI... ee Be ow 

i Se 2 Eo 822 io estiada a 

i - i aes eatteatss — fa 

: a 4 ohn ee Sw-SW 

SESW 57 gine Q 2 SE CORNER SECTION 32 eae SEC, 32 STBBNS | s, ‘ % BERSTIEN MONUMENT C.P, #1 oe uc teae 
oe ae (ao 4 SHAWANO COUNTY SECTION 5, T27N, RITE \ ho : : hae SECTION 4 

fa CORNER Giccs . wh een ae 
poe] eet is ssc zo Fe 0 ST Peers 5 cre2 | SOM TO; ELEVATION [620 ‘, vp re TT RON RAR RA comeueiniis 2 : 

5 a dec ocemen tet SORA BRR RUNORSRIR TDP ONO IUD SIRENS TITE MER oD ean Cea See a NEG CM SUV SU AI NGNCSINSI NU NOV SERS UON ARON AU MLLER ree eRe NV: (SR arent 
SEE Ee hae onn ee oco rmannnonnnreeneen sn onaanns ee re SE 

Wig a men rr ee neces hcrwiacne mn NY ni egg Ros RRR ON NA eee ic nc | 
ee Pode esssnssnnnnnnnnn neato AOU SES a Sr aa at iii tite let OM ORO CM NESSES EXE NEES EERE ag \ 

‘ ee SS Nespas Se SS ee ea eet 1O, 
eg SESS aioe nein nian nnen anaemia entdincenteeateeaumnemeccct. certienginneanectnenmienins tame Meter aera 3 RS OB ies pepe |esceeccicnasece at setae et eiitemee tat is 

£09 Een eee area ee eae eee rasa gg Ne ep Sp ee |e NE-NW a FESS geeuee eee seeeranecenertenpeneneieteate eee eee eet renee nrsnenenaeensnatetee rasan nen een Me aaa = ge me eee satis elauiainana ts Se Sal es 

1 2 See eee ei SS pte reree  e g R RR e eek aD NeeNw 
po oe — i eee... oa" mS Ds Reps cA Se SECTION 4 

12 SESE Ranieri einen ecient  nennnninueinn tuuaeneuubmentnneanngauaann gg octet Pee aRoeeee cui nnmmaeneuuaenniucaaaaiunuuugianmebywuaacnmnnnupneinman heb 
TE BESET ahaa ac crtareretrsretemnnnseieteretersteersneneaeteries renee eae iere ieee me ere ee er ne ee erent ea eee Sennett Ppp Pec MMmraetetian csc tstesichapacatatatctcteteigtsctctattssctesscsctsticessttaranstacessatatntetecete Muteeatstnteneeeeens ieiceseneresmeeesegt tee = 

2 20 ? ANE Sc crn cimaehg charset Matwanaiand st 4 2 
ps BEY SS RPM Menta eta reap id canine teesenaneaiy Sousa F 
Seapets ceria cic ce ae a Sa ee ea Smet Jar epaaita eee aD 
EU eee peer eren earn sae sores Seta my eee a 
Te opera ean cinsnmnnninieensnieeceneinieteeteetnete etna eee eteeteerm ete een nen mtn eememnnnamitintmnnenmnyyentenenntamennmnty = eae ORE SEHD pac cgegeeicec cama anagem cede pcuannenusannmeet te EB 
ise RS Coenen URS Gt ieee eter eaten ree rete itrniage tinnitus (tat eee eee Reem ccccog enn acc uugetonuuiiaunnemadiimunamecSauucccmeeg att 
a r—~s~s~—~—~—“‘OSOOUOOOCCdsCérsaO(N*iSO i CCC a Soe as OO eeee—eE=* 5 PAZ cco cain hhinnniannnnrunnnnttennenaatan geese ea ea Rea eee nun denucelct nia unin can gn Rea a HS Be each eapanennetnnen amniniasousn sac daaeauemmnnuunannnnwaiaaaameeg ai | 
Be eer CC te aa 
ee ez, ON SR ee ae 2 
UB GE enamine Bene geniniiitniinannetnas etisalat greta Ree eat ae Cee ee i 4 
1B Reining aaa Souk igisusnnsnnnnsnmnnmnicetsrinsniinceianteneneatenepeeetenseterneeeeeenesncesiniciecnimenmnnet cnet glacier gaa augeat cast trientine bpagaernrninnintccenennennnnnauguanuteneatemerneneeee aEb 

ee NR NR 3 
EB ee SE SM Posed creer nhs eae tear ee eager area Mane ts aanalogreatananananes nana taanahegenaianannaag anni tiamnaranaaagmciiantararameeeeee VR 
SEE Tn Te ee ee i eal © 

SR Ee eee enna uanagy Ry ffi ESS a aaa ee a agra eae een et of a : 
1B Secon SSS tc daa dopateepeeal gcc fecdun cd ncuuuntsaauumauunuunouuunuuuuntaaumnauuunesauuauuuusauut dunia aimiuungeinnnnnnedanunenntanu $e fag fit Juesnaetduaumuncuntaiqumniuuidaauamncnnduuuiaan gaauemmmnnna eee EE | 

eae 
1B RES org A AD pcgcteuintiicuiniogsit un enauninucnnnuanituentuulihrce tu iuitinuciyenrien i innpinisaiene eet nents peenae iene Bedi Genuine na nnntininnnniuneiinnnnnuuaenunengannna SSE err EO 
BB ea a eee Pfs ee eee Pe ee ee ee ee 
BB ee hg eee BET | [SS Ege eee Oo 
See ieee ee ee eee eee ee oe ee TT 
SE eee eee ee | 
Bees PISS cop ch Ade ee aN cei niet iia iah autora uunenuiuie aun cinaunan auaiunu ia achat a ue te eh ete tee eats Ret Rae atti eeu a ute Sa SR g 
BARE acta BIR A OC renner ec aeeceeee On inate iene ageambercnentinaggyanugperimnnnb tin Melina ininnnenntrnnnnnnnmnninrymanenrentinnitannntnnnnnneneee leet 

: ie ES a epee ae SR ee NN % 

crater a yy i SF 7 Oe LLLC—“(CRCNRNEN RB, | EB ae al ead tad scecerauntddae ence UNC isin ibuauansintiedinunnainnuniisnnne meee iseiaaeaagoad agamebbamrtnmttrn asinine aga een reg ae ARR net eee BG) acc eannciniunuuutanemaaaneg et 
1 ERS cocoa fof Se eget acl i tii iin tiiame tbaguintie iugue aaameemameeh tric ee nnihntivnenaiudunneahnurnanniinanaae papain cence bagi rre te premnaaie ipaseienaeaceraaeeaeaaaniactnnance BIB Grint 

STRUCTURE ER ry ps see SSNS Se ee Stee a 2 
SEE FIGURE 8-5 i Bae PND oa Cl ppecpbeleeeep cnentaeeetennnneanseaees oat See cece eee eee Tene pater re tniniantniannsgtininniinnniiennaiaauentnienamaugganeai ttre quinine aaah teenage ocan in oaunutrn nunanuanauannn nannies en SAL eee ute we re ee sauanien Tahaan LAS R OI § 

DN ee ae GM seaobe cenesnioe tren mnsanatan Pate a he ape nara si tccicto eater RR AU MALU BNR RT RN RU RUS ATAU OL Os OOO Oro OTS EC ERG PERE ASM ORSRON HO OF OI ROONEY 3; 
EAC ec crore sumnmucaome a hye armen err ee rE SOS RNRCES 
1 Bh grpetonearasan iam eeanes areata ae enna ererecererncseeeete ae ESSER SO ae 

Withee Spee ence woe STRUCTURE NOTES: is ish 
: SEE FIGURE 8-5 Foth & Van Dyke ee =o 
' . BA! Al . LEGEND | * BARE OF SUnVeT = Manon, oss HrHe SUNEY BY FOTH & YAN OvKE Crandon Mining Company 

shes EXISTING SPOT ELEVATION guar 2. ELEVATIONS BASED OFF OF SPOT ELEVATION FROM ‘CECIL’ 7.5 MINUTE SERIES | a a ea 
ais EEERSEC © DEEP MARSH - APPROX. 8 ACRES USGS MAP (1974), CONTOUR INTERVAL IS ONE FOOT. [ea fae | FIGURE 8-6 

ee one ESTING CONTI scfiilpieteate 3. HORIZONTAL DATUM BASED ON SITE GRID SYSTEM USING SOUTH '/4 CORNER SECTION 32, Le eee WETLAND COMPENSATION 
St zi T29N, RITE AS 10,000 N , 10,000 E (CP #2) AND THE SE CORNER SECTION 32 B15 —— PROPOSED CONTOUR eee MBI Me Apem ARE TOR |S ACRES AS 10,000 N , 12,663.52 E (CP #0, an ooo: | LCHECKEDIGU IN ORST I) | PATEWIOUY@c95 eee orca acs hee ee aie ATE JULY "95] scaler AS SHOWN [Dots wuLYs 1995 | ESSE. SHALLOW MARSH - APPROX. 36 ACRES ge seed [approve ev» RFS PATE uty '95| Seater Be SoM Oe Be 

o:\cadwork\4c55f2.3d 930049



| @ 7 | | _ Appendix A 

a Relevant Technical Memoranda 
| and Regulatory Agency Correspondence |



—— , te m otate OT wisconsin . CORRESPONDENCE/MEMORANDUM ————————_— Ot 

© DATE: September 15, 1994 : FILE REF: 1600 

TO: Bill Tans- EA/6 

FROM: Dave Siebert- EA/6 D4 . a | 

SUBJECT: Crandon Mine FProposal- Wetland delineation verification 

..°, On September 8 1994, you, Tom Portle (SW/3), and I accompanied Dave Ballman of the Corps of 
a Engineers on a site visit to look at recent delineation work done by Foth and. Van Dyke. Ron Steg, 

. from Foth and Van Dyke, led the tour to the delineation sites. The purpose of the visit was for the: 
Corps to review the delineation work and to "verify" its accuracy. | : 

It is my understanding that in the early 80’s wetlands on and near the site were delineated and | 
mapped. WDNR staff field evaluated the determinations and were satisfied with the mapped 
boundaries. Since that time, the federal government has adopted formal manuals for delineation of . 
jurisdictional wetlands (the 1987 Corps Manual is the one in use. now). As such, Dave Ballman 
requested that the mining company re-delineate the-wetlands using the latest methodology. | , 

The Corps and Crandon Mining Co. came to an agreement that rather than re-delineate all the 
wetlands, they would do the work for a representative subset of wetlands first. Foth and Van Dyke 
Selected 5 wetland areas (shown on the attached map), representing approximately 25% of the total 

| wetland acreage to be affected by the proposed project, and proceeded to flag the boundaries. 

© The next step will be to survey in the boundaries and overlay that data with the original delineation 
work, Based on the results of that exercise, the Corps will decide whether the delineation under the 
87 Manual is close to the previous work, whether the "error" observed should be applied to the total | 
acreage figures for the project (i.e. if the total acreage naw delineated is greater than the previous 
work by 5%, then add 5% to the total acres originally proposed to be affected), or whether future 
delineation work will be necessary. It is my opinion that this approach seems reasonable. 

During the site visit, we looked at boundary Mayging for wetlands Fé4, F65, M3, #5, and P2. Based 
on the site visit, it is my opinion that the delineation work was acceptable. There were a few areas, _ 

: for example F65, where the wetland area contained numerous small "isiinds" of upland. To be | 
conservative and to avoid the need to flag and survey “out” the upland islands, Foth and Yan Dyke 
included these areas within the wetland boundary. | 

_ The delineation work for these § sites was technically sound. I look forward to reviewing the overlay: 
| mapping to compare this delineation work with that done in the early 80's, : 

sc: | . Attachment | , : 

ce: Don Moe- Crandon Mining Co. 
Dave Ballman- COE- St. Paul 
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GSirraleawyienaca@esue-taa | 

January 9, 1995 | 7 N. BROWN ST., 3RD FLOOR ©} 
RHINELANDER, WI 54501-3161 ' 

Dave Siebert 
Wisconsin Department of Natural Resources 
101 South Webster Street 
P.O. Box 7921 | 

Madison, WI 53707-7921 | 

Dear Mr. Siebert: 

RE: Crandon Project - Wetland Mapping 

This is a follow-up to the November 11, 1994 letter regarding a previously unmapped wetland in the 
southeast quarter of the northeast quarter of Section 25, T35N, RIZE. A wetland assessment was | 
conducted at that location by Ron Steg of Foth & Van Dyke on November 17, 1994. An area of 0.26 
acres of wetland was delineated according to the guidelines in the 1987 Corps of Engineers Wetland 
Delineation Manual. This wetland is located in an opening in an aspen stand upgradient and parallel to an 

_ old logging road likely constructed approximately 10 to 15 years ago. The vegetation is dominated by wool 
: grass (Scirpus cyperinus) and Canada blue joint grass (Calamagrostis canadensis). This small transitional | 

wetland 1s located in a natural swale with mineral soils underlain by a layer of tight clay below a depth of 
approximately 12 to 18 inches. The old logging road appears to have impeded the natural flow through 
this swale resulting in slightly more moisture than may have previously existed at this site prior to logging 
the area. 

The location and delineation of the 0.26 acre wetland in relation to other nearby project delineated ) 
wetlands is shown on Figure 1. The 0.26 acre wetland is referred to as wetland 22 on the figure. Wetland ©} 
field data sheets are provided in Attachment 1. Wetland 22 will be included in all future Crandon Mining 

. Company wetland mapping, and will be considered in the Crandon Project environmental review process. 

Please feel free to call me at (715) 365-1450 or Mr. Steg at (414) 497-2500 if you have any questions or 
comments. 

Sincerely, 

“Don Moe _ 
Technical/Permitting Manager 

DM:jcep : | 
Attachment 
cc w/attach.: Bill Tans, WDNR 

Archie Wilson, WONR 

Larry Lynch, WONR 
Robert Jaeger, Bureau of Indian Affairs 
Al Milham, Forest County Potawatomi 
Arlyn Ackley, Sokaogon Chippewa Community | 
Glen Miller, Menominee Indian Tribe of Wisconsin 

M. Catherine Condon, Greene, Meyer & McElroy | 
David Kee, USEPA-Air Division (A18J) 7 
David Balilman, USCOE 
Jerry Sevick, Foth & Van Dyke 
Tim Weyenberg, Foth & Van Dyke 

RHINELANDER BU SINE yollands, Fugro-McClelland CRANDON FIELD OFFICE 

7 N. BROWN ST., 3RD FLOOR | . P.O. BOX 336 §=104 W. MADISON 
RHINELANDER, WI 54501-3161 CRANDON, WI 54520-0336 

TEL.: (715) 365-1450 FAX: (715) 365-1457 2 TEL.: (715) 478-3393 FAX: (715) 478-3641
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| Data Form | 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© | Project/Site: Crandon Project Site Date: 11/17/94 

Applicant/Owner: Crandon Mining Company 

~ {| Do Normal Circumstances exist on the site? (Yes} No Wetland ID: 22 

Is the site significantly disturbed (Atypical Situation)? Yes (No. 

Is the area a potential Problem Area? Yes (No Plot ID: 1c 

(If needed. explain on reverse.) — 

VEGETATION 

Dominant Plant Species Dominant Plant Species 

1. Rubus tigosus raw fT T 
2. allegheniensis acus fT 
3. Populus balsamifera raw fn | 

5. Abies balsamea [ee frcw fe 
rcu [we | 

@ ~  f ft ots 
eo tw 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% | 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
CT Water Stained/Silt Covered Leaves 

C) Stream, Lake or Tide Gauge CJ Drift Lines 
OC Aerial Photographs oO High Water Marks 
CJ Other CO Sand/Silt Deposits 

CT Swollen Tree Bases 

A No Recorded Data Available ‘= Exposed Roots 
(1 . ‘Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA __ (in.) 

A-5 
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Map Unit Name . Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

| Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ : 

(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" 10 YR 2/3 None Loam 

4-18" 10 YR 43 — None — Sand 

Hydric Soil Indicators: 

C) Histosol [-] Concretions | 

Cc) Histic Epipedon () High Organic Content in Surface Layer in Sandy Soil 

Oj Sulfidic Odor [ Organic Streaking in Sandy Soil 

[1 __ Aquic Moisture Regime [J Listed on Local Hydric Soils List 

| CO Reducing Conditions [) Listed on National Hydric Soils List 

C] Gleyed or Low Chroma ([() Other (Explain in Remarks) 

Remarks: bright soil, sandy, no hydric indicators | 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? Yes CNo) 

Wetland Hydrology Present? Yes \N 

Hydric Soils Present? Yes | 

* Forest County soil survey not complete. 

os © 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Project Site Date: 11/17/94 

Applicant/Owner: Crandon Mining Company 

Do Normal Circumstances exist on the site? Yes ‘No Wetland ID: 22 

oN 

Is the site significantly disturbed (Atypical Situation)? Yes Wo, 

Is the area a potential Problem Area? Yes (No: Plot ID: 1B 

(If needed. explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator | 

1. Rubus trigosus few [rsew [oT 
2. Lycopodium obscurum cu fo 

rcu [a || 
‘Rubus allyhenienss [vem [racue [|| 
Sc TTTTC~—STSC<«i‘“(RN’NSC' B® 
ce t~—SSC“(<i‘dYSSC‘idC#W 

@ —~ yp T  tsUU 
ae Tt—TC‘~‘dYSC(S*dD 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 25% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

| CO Water Stained/Silt Covered Leaves 

CT Stream, Lake or Tide Gauge CJ Drift Lines 

C) Aerial Photographs C) High Water Marks 

CO Other 0 Sand/Silt Deposits 
CJ Swollen Tree Bases 

XA No Recorded Data Available OO Exposed Roots 

CO Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA ___ (in.) 

Remarks: sloping topography, no hydrology indicators 

A-7 
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Map Unit Name . Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 
| 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 
(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" 10 YR 23 None Loam 

4-18" 10 YR 48 None Sand 

Hydric Soil Indicators: 

0 Histosol C) Concretions | 

CJ Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

CD Sulfidic Odor [) Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime [J Listed on Local Hydric Soils List 

CJ Reducing Conditions (] Listed on National Hydric Soils List 

Oj Gleyed or Low Chroma _  [(] Other (Explain in Remarks) 

Remarks: no hydric indicators 

WETLAND DETERMINATION | 

Hydrophytic Vegetation Present? Yes 0} Is this Sampling Point Within a Wetland? Yes ( No) 

Wetland Hydrology Present? Yes Q 

Hydric Soils Present? Yes Q) . 

Remarks: marginal, transitional, disturbed 

* Forest County soil survey not complete. 
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Data Form 

Routine Wetland Determination | 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Project Site Date: 11/17/94 

| Applicant/Owner: Crandon Mining Company . 

~f| Do Normal Circumstances exist on the site? es No Wetland ID: 22 

Is the site significantly disturbed (Atypical Situation)? Yes (No) 

Is the area a potential Problem Area? Yes (No ) Plot ID: 1A 

(If needed, explain on reverse.) | 

VEGETATION 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species 

1 Scipus operinuss vem fost fx | 
2 Calamogrostis canadensis [ve [osc [mm | 
aT a 
aCe 
oC 
eC 

@ fs 
e—CSC Sw 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

Remarks: small area of wetland vegetation within an opening in young aspen stand 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
Cl Water Stained/Silt Covered Leaves 

0 Stream, Lake or Tide Gauge CO Drift Lines 

CO Aerial Photographs OO High Water Marks 

CO Other CT Sand/Silt Deposits 
C) Swollen Tree Bases 

% No Recorded Data Available CO Exposed Roots 

RX] Periodically Flooded Channels/Depressions 

Field Observations: 
_ Depth of Surface Water _2_ (in.) 

Depth of Free Water in Pit ____ (in.) 
Depth of Saturated Soil (in.) 

Remarks: old logging road appears to have impeded flow through natural drainage swale 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: Q © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/' |™ 
(Munsel (Munsel Abundance Type 

Notation) Notation) 

0-4" 10 YR 3/3 None Sandy Loam 

4-12" 10 YR 48 10 YR 6/6 Minor Loam 

| 12-18" 10 YR 5/1 10 YR 6/6 Moderate Stiff Clay 

Hydric Soil Indicators: 

CC Histosol (_] Concretions | 

CO Histic Epipedon [— High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor () Organic Streaking in Sandy Soil a 

OC Aquic Moisture Regime [J Listed on Local Hydric Soils List 

CO Reducing Conditions () Listed on National Hydric Soils List 

zl Gleyed or Low Chroma  [[) Other (Explain in Remarks) 

Remarks: area appears to be underlain by a stiff clay at a depth of =12-18 inches 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes) No Is this Sampling Point Within a Wetland? Ces) No 

Wetland Hydrology Present? No 
Hydric Soils Present? (Yes No : 

Remarks: very small, marginal, disturbed site | 

* Forest County soil survey not complete. . 
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Appendix B 

) | Description of Wetland Functional Models _ |
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7 oe PREFACE : 

The information presented in this appendix addresses the specific 

| assumptions that were used by the investigators to arrive at the various 

| element weights and condition weights illustrated on Table E-1l through E-10. 

| The precedence for assigning numerical wetland element values to assess 

@ wetland functions was established by Golet and Larson (1974) and expanded | 

by Reppert et al. (1979). These authors followed established environmental 

planning principles such as those put forth by McHare (1969). This approach 

| has been used in numerous Environmental Impact Statements for state and 

Federal agencies. t | { 

The models apply to all wetlands, with only one exception. The 

Shoreline Protection function model (Table E-5) only applies to those | 

! wetlands which border on a lake or stream. Many wetlands in the study area 

| do not border on a lake or stream and have no shoreline protection function. 

| , 

© | 
| | E-1 

| B-1



| 
| / 

DESCRIPTION OF WETLAND FUNCTIONAL MODELS 7 

| 1.0 BIOLOGICAL FUNCTION MODEL @ 

The Biological Function Model was based on the wildlife habitat 

models developed by Fried (1973) and Golet and Larson (1974) and has been 

modified to address the specific considerations presented under "Biological | 

Functions” in NR 132.06 of the Wisconsin Administrative Code (Table E-1). | 

The elements that comprise this model were selected to evaluate those | 

| wetland features known to determine "the kinds, numbers and relative . . 

| abundance" of animal species, "wildlife production and use", "short=- and 

long-term importance of the wetlands to both aquatic and terrestrial species" 

and "specialized wetland functions essential for an organism to complete | 

its life cycle requirements such as cover, spawning, feeding and the like." 

In general, life form (growth form or habit) and arrangement of the vegetatio e 

were the most important considerations in this model. : Classical works by . 

MacArthur and MacArthur (1961) and Weller and Spatcher (1965) have demonstra- | 

ted the key role of vegetation in determining wildlife production and 

variety. Porter (1981) recognized the key role that the wetland-upland 
3 

transition zone played in wildlife habitat.. 4 | 

Vegetative density was used as an expression of biomass, which 

served as an indicator of "net primary production of plant communities." 

Pratt and Andrews (1981) indicated that wetlands are Baturally very productive | 

habitats often nutrient sinks, and that their biomass represents a large 

potential energy source. Other elements were less directly used; surface 

water connection, for example, was an indicator of the “kinds and amount of | 

organic material transported to other aquatic systems 4S a potential energy 

og e 
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© Table E-l. Biclecical Function Model. | 

ere eee EA LL 

Element Condition . 

Elements Weight Weight Conditions 

Unique Fisheries* na. NA Present 

NA Not Present 

Presence of NA NA Present 

Endangered or | 

| Threatened Species* NA Not Present 

Dominant Wetland 5 1 Stream or brookside wetland 

Class 0 Open fresh water " 

4 Deep fresh marsh (aquatic bed) : 

5 Shallow fresh marsh ; 

5 Yearly flooded floodplain | 

| 2 Wet meadow | 

4 Shrub swamp 

© 2 Wooded swamp (deciduous) . 

| | 4 Wooded swamp (coniferous) 

| 3 Bog 

- Number of Wetland 4 5 >5 
: Classes (Richness) 4 4 

. 3 3 

2 2 

: | 1 1 | 

Number of Wetland 3 5 >10 

| Subclasses (Richness) 4 6-9 

3 4-5 

2 2-3 

A 1 
Vegetative 4 3 High 

Interspersion 2 Moderate 

© 1 Low 

OE 

.= Preemptive Factors 

= Not applicable 
E-3 

B-3



Table E-l. (continued) | e 

Element Condition 

Elements Weight Weight Conditions 

Surrounding Habitat 3 3 .>?902 of two or more of listed 
" types : 

2 50-90% of one or more: _ | 
| 90% of one . 

. 1 <50% of one ore more of listed | 

Water/Cover Ratio 3 4 26-75% scattered - | 

(Cover Typed) 2 26-75% peripheral oo 

3 75% or <25% scattered : 

1 100% cover: »>75% or <252% : 
peripheral | 

; 

Number of Plant 2 1 Low ‘ | 
Species (Vegetative , . | 
Species Richness) ¢ Medium 

. 3 High | 

Proportion of 1 1 Low © 
Wildlife Food Plants | 2 Moderate | 

3 High . 

Vegetative Density 2 3 High 

2: Moderate . 

: | 1 Low | 

) 
Wetland Juxtaposition 3 3 Highly favorable - 

| 2 Moderately favorable oO 

0. Unfavorable 

Hydrological Position 2 1 Perched wetland . 

(Groundwater 4 Water table wetland : 
Connection) | 

| | 3 Water table/artesian wetland 

3 Artesian wetland . | 

Water Level 1 2 Low 

Fluctuation 1 Vernal pool 

. 0 High © 

E-4 
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> Table E-l. (continued) 

cern RL LL LLL 

Element Condition . 

Elements Weight Weight Conditions 
a 

Surface Water 1. 1 Connected to a small stream 

Connection 2 Connected to a river 

| 3 Connected to a lake 

: ” 4 Connected to a combination 

0 Not connected 

- Percent Wetland 4 1 <33% 

Bordering on 2 34-66% 

Open Water 
3 67-1002 t 

07 Does not border f 

3 
Size —) 3 Large > 4.6 acres ; 

7 2 Medium 1.1-4.5 acres 

@ ; | 1 Small < 1.0 acres | 

- Range 29-158 

Mean 93 
a 

. é 
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source for consumer organisms in those systems." In aggregate, the elements | 

of this model constituted an evaluation system designed to assess the maxi- @ 

mum potential of a wetland for biological production and variety. Each of | 

these elements is described in Table E-l. . { 

1.1 PREEMPTIVE FACTORS | 

Wetlands bordering a water body that supports unique commercial or | 

recreational fisheries, or which provide habitat for or are frequented by 

threatened or endangered species were immediately identified for more 

thorough analysis. : 

| ' . 
. .§ . . 

1.2 DOMINANT WETLAND CLASS : 

} As a result of the important role vegetation life form plays in © 

determining wildlife habitat value, Dominant Wetland Class was accorded a 

weighting of five. Some wetland classes have a higher value than others for | 

wildlife species diversity and production rate because of the differences in | 

vegetative life form and water depth and permanence. Shallow marsh, for | . 

example, was one of the most valuable classes because of the habitat pro- 

vided for nesting birds and various mammals, particularly muskrats. This | 

class was also assigned a value of five. Yearly flooded floodplain was also | 

a very valuable class because of its importance as nesting habitat for many | 

wetland animals, particularly waterfowl, and from its importance as a water- 

| fowl feeding area during migration. This class was also assigned a value of | 

five. A steep-sided stream or brookside wetland, on the other hand was one 

of the least valuable classes because of the poor development of wetland : 

a @ 
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functions essential for an organism to complete its life cycle requirements; 

© therefore, this class was assigned a value of one. The weizhts assigned to 

the remaining classes in this element are presented in Table E-l. | 

1.3 NUMBER OF WETLAND CLASSES (RICHNESS) | 

As the number of wetland classes increases so does the variety of 

plant life forms which, in turn, increases the potential for wildlife 

species diversity (Weller and Spatcher, 1965). This was one of the most 

important wetland features in determining kinds, numbers and relative ° 

abundances of wildlife species, and wildlife production and use; therefore, 

this element was assigned a weight of four. The weight assigned’ to the 

condition increased or decreased depending on the number of wetland classes 

© comprising the wetland (Table E-1). | 

1.4 NUMBER OF WETLAND SUBCLASSES (RICHNESS) 

| This element was a refinement of "Number of Wetland Classes" in 

assessing the potential for wildlife ‘species diversity. As the number of | 

7 subclasses increases so do those features important in the life cycles of 

many wildlife species, such as cover and food, which increases the kinds and 

numbers of wildlife tnat can be supported in an area. Differences among 

| subclasses are probably less important than differences among classes with 

} respect to increases in wildlife habitat variety (Golet and Larson, 197-);3 

therefore this element was assigned a weight of three. The weight assigned 

to the condition increased or decreased depending on the mumber of sub- 

© classes present (Table E-1). 
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1.5 VEGETATIVE INTERSPERSION ~ 

© 
As stated above, wildlife density and species diversity are primarily | 

a function of vegetative life form variety and arrangement. Since most 

species of wildlife require more than one life form of vegetation, wildlife 

population density and species diversity were closely related to the length 

and number of different kinds of edge. As vegetative interspersion increases, 

wildlife production and.use, and overall biological production improves. 

Because of its importance in the model, this element was accorded a weight 

of 4. The conditions were weighted on a descending scale from high to low 

(Table E-1). : 
- 

. ‘ . 

1.6 SURROUNDING HABITAT | 

The habitat surrounding a wetland is an important factor affect- © 

ing its wildlife production since the life cycle requirement of many species 

- is satisfied partly in wetlands and partly in uplands. Many waterfowl and 

other wildlife depend upon surroundings such as hay fields, corn, and oak | 

forests for food and nesting cover. The nature of the surrounding habitat 

also determines which upland wildlife are likely to utilize the wetland. 

Marshes, for example, provide cover for pheasants and cottontail rabbits. 

Uplands also provide a buffer against human disturbance, a frequent deterrent 

to successful breeding, and wetlands bordered by agriculture, forest land 

and abandoned open land have a higher wildlife Support capacity than those 

Surrounded by industry, housing or outdoor recreation. Based on its role 

in determining the importance of a wetland to both aquatic and terrestrial 

Species this element was assigned a weight of 3. The listed types in the © 

three conditions refer to agriculture, forest land and abandoned open land 

(Table E~1). 
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1.7 WATER/COVER RATIO (COVER TYPE) 

@ 
The relative proportion of vegetative cover and open water in | 

| a wetland is a very important factor affecting the kinds, numbers and | 

relative abundance of wildlife species. Investigators have found that 

| ; maximum numbers and species diversity of wetland wildlife occurred where a 

water /cover ratio of 50:50 was attained (Weller and Spatcher, 1965). 

Wetlands having nearly total cover or total open water were less valuable 

| . than wetlands with nearly equal proportions of each. The degree of water/ ; 

cover interspersion was also an important factor affecting value. Scat- 

tered cover, or cover interspersed with water was a more valuable condition 

: than peripheral cover or water because of the greater edge vhichiresulte 

(Delacour, 1964). Based on its role in determining wildlife production and 

@ use, this element was assigned a weight of 3. The weight assigned to the 

condition was related to both the ratio of cover to open water and the 

degree of interspersion (Table E-1). } 

1.8 PLANT SPECIES VARIETY | 

As the number of different plant species in a wetland increases, 

. so also does the species diversity cf invertebrate fauna supported by the 

vegetation. This is directly related to the food available to certain 

wildlife species and life stages, and is therefore an indicator of wildlife 

| production. Also, some wildlife, including certain waterfowl, tend to be 

plant species specific with regard to placement of nests .velacour, 1964) 

or in selection of plant foods. Thus, although life furu plays a more 

© important role in wildlife production and use of a wetland, plant species 

variety is also a contributing factor. As plant species variety increases 
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the potential of the wetlance to provide specialized functions essential for 

some wildlife to complete their life cvcle requirements also improves. 6 

Because of its secondary role in determining wildlife production and use, | 

this element was assigned a weight of 2. The condition (high, medium, low) : 

| was chosen using best professional judgement, based on comparing the kinds ! 

of plant species inventoried in a unit area of a given wetland to those : 

found in the same unit areas of other wetlands in the Study area (Table E-l). 
{ 

. 1.9 PROPORTION OF WILDLIFE FOOD PLANTS | } . 

This element is a direct indicator of wildlife production and | 

use, and of the degree of expression of those wetland functions Which are 

essential for wildlife to fulfill their feeding requirements. Some plant 

species provide food for only a short time, but this is often during criti- 

cal periods in wildlife cycles such as during annual migrations or before © 

the onset of winter. Other plant species produce structures that supply 

_ food over winter. Both kinds of food production along with other factors, 

such as quantity produced, were considered in the analysis of plant food 3 

availability. Since vegetative structure plays a greater role in wildlife. | 

production and use than do the edible parts of plants, this element was 

assigned a weight of 1. It was included, however, to distinguish wetlands | 

in which plant food production was particularly high so that when it | 

occurred the contribution of such a condition to the overall assessment 

could be added. The condition (high, medium. low) was chosen following the | 

field inventory, and was based on the food value of each species listed on : 

the wetland inventory report (Martin et al., 1961) and its relative abundance : 

(Table E-1). © 
: 
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1.10 VEGETATIVE DENSITY | | 

© 
Vegetative density is an expression of biomass or standing crop, | 

which can serve as an index of net primary production of plant communities 

_ depending upon age of the wetland. During early wetland stages, such as 

shallow marsh and shrub swamp, high density is much more directly related 

| to high primary production than in a mature wetland stage, such as wooded 

swamp. In the latter type, a large quantity of biomass may be represented 

in the vegetative structure while net annual primary production is very 

low. Moreover, in the younger Stages a higher proportion of the primary 

production is in the form of edible structures that can be utilized by 

wildlife for food. However, in all stages, high plant density frovides 

more breeding, resting and escape cover so that higher wildlife densities 

" per unit area can be accommodated. Vegetative density, therefore, can serve 

@ both as an index of primary production and an indicator of potential numbers 

. and relative abundance of wildlife species (Smith, 1980). Based on its : 

contribution to the overall wildlife support value of a wetland, this 

| element was assigned a weight of 2 (Table E-1). 

1.11 WETLAND JUXTAPOSITION ~ 

Wildlife production and use in a wetland is generally higher if 

it is located near other wetlands, particularly those of a different class 

or with different subclasses. This value improves if the wetlands are 

connected by streams which provide cover and travelways to permit wetland 

wildlife to move safely between wetlands. This element becomes less 

@ important in large, diversified wetlands in which life cycle requirements 

E-ll 
B-11



can be met without travelling to other wetlands. Based on its contribution 

to wildlife production and use, wetland juxtaposition was assigned a weight- © 

ing of 3. The condition in which other wetlands were nearby and connected a 

by streams was highly favorable and was accorded a weight of 3; if wetlands 

. were nearby but not connected, the condition was moderately favorable and 

was given a weight of 2. Isolated wetlands received no value for wetland | 

juxtaposition (Table E-l). | } 

| 1.12 HYDROLOGIC POSITION (GROUND-WATER CONNECTION) - 4 | 

The position of a wetland with respect to ground water determines 

its longevity, water level fluctuation and nutrient level. Productivity 

| rates of wetland plants are closely related to nutrient availability and 

: abundance. Local aquifer (perched) wetlands have shorter longevity, lower | 

nutrient levels, less diverse vegetation and greater water level fluctuation © 

when compared with those connected to the main aquifer (Bay 1967). In 

" wetlands connected to the main aquifer, water level is relatively constant 

and the abundance and availability of nutrients is higher because of ground 

water movement through the wetland soils. As a result, plant productivity 

rates are higher and wildlife production and use is greater. In general, | 

main aquifer wetlands potentially have a greater short- and long-term 

importance to wildlife than local aquifer wetlands. In comparison with the 

contributions of other elements in the model, hydrologic position was | 

assigned a weight of 2. The level of discrimination between water table/ 

artesian wetlands and artesian wetlands was not important with respect to | 

those wetland functions relevant to wildlife cycles, and both were assigned 

a weight of 3 (Table E-1). © 
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1.13 WATER LEVEL FLUCTUATION 

© 
The magnitude of water leve: fluctuation in a wetland has a | 

direct effect on wildlife production and use. Wide fluctuations adversely 

affect a large variety of wildlife species. High water may destroy nests 

and young, and low water may expose the nests to predators. Although the 

contribution of this element to the model was considerably less than that 

of other elements (an assigned weight of 1), water level fluctuation was a 

consideration that affected the ability of a wetland to fulfill wildlife 

) requirements and was part of the overall evaluation. Since low water 

fluctuation was the preferred condition it was assigned a weight of 2. 

Wetlands with a high water level fluctuation receive no rating for this 

element (Table E-1l). - : | 

© 1.14 ‘PERCENT OF WETLAND BORDERING OPEN WATER 

The value of a wetland with respect to wildlife support is 

greater if associated with a stream, river or lake than if isolated. Open 

water provides habitat for waterfowl during migration and during the | 

breeding season, as well as for other wildlife, such as otter and raccoons. 

The greater the percentage of wetland edge bordering open water, the higher 

| the numbers and kinds of wildlife that will utilize the wetland. Because 

| of the importance of this element in determining wildlife production and 

use, it was accorded a weight of 4. The weights assigned the conditions 

varied with the percent of wetland bordering open water (Table E-1). © 

© | 
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1.15 SURFACE WATER CONNECTION | 
| | © 

The kind of open water connected to a wetland influences wildlife | 

production and use as well as the transport of organic material to other 

aquatic systems. Although some small streams, particularly those bordering 

marshes, may provide some habitat for waterfowl broods and other wildlife, | 

the spectrum of aquatic and terrestrial wildlife which are able to fulfill 

| certain life cycle requirements is greater in wetlands bordered by rivers | 

and lakes. Thus, rivers, lakes and particularly combinations of riparian [ 

and lake habitats greatly improve wildlife production in the wetlands they . | 

border. In general, rivers are more important than small streams with ! 

‘respect to the transport of organic material because of the higher predict- : 

ability of surface water flow during summer months. Overall however, the : 

kind of surface water connection was less important than the percentage of | 

bordering wetland edge; therefore, this element was assigned a weight of 1. © 

The weight assigned to the conditions varied with the kind of water body ° 

| and with combinations receiving the heaviest weighting (Table E-1). 1 

“ 

1.16 SIZE | i 

In general, as wetland size increases so does its value for 

wildlife production and use. Greater size results in greater insulation 

from human disturbance on the periphery. Also, habitat variety tends to | 

improve with increased size, so that a large wetland would be more likely : 

to fulfill all of a species life cycle requirements than a small wetland. t 

Large wetlands are valuable as waterfowl feeding and resting areas during | 

migration. Moreover, the factors which determine longevity such as perma-~ | 

nence of the water table and watershed size were correlated with large © 
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© wetland size. As a result of the important role of this element in deter- 

mining the kinds and numbers of wildlife supported by the wetland, it was 7 

accorded a weight of 5. The weight assigned to the condition was directly 

related to size (Table E-1). 

: f 
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2.0 WATERSHED FUNCTION MODELS 

© 
Watershed functions, as defined in proposed Wisconsin NR 132 = 

consist of five separate functions; hydrologic support, ground-water, ‘storm 

and floodwater storage, shoreline protection, and water quality maintenance 4 

functions. The following text describes the models for these functions. ! 

i 

2.1 HYDROLOGIC SUPPORT FUNCTION MODEL | 

. Water resides in wetlands for a limited time; that is, some water . | 

is always passing through a wetland. Water leaves wetlands by evaporation- 

transpiration, recharge to the ground-water system or as surface water | 

outflow to downstream areas (Winter, 198la). The ability of a végetatrive 
| | 

wetland to discharge surface water to downstream surface waterbodies, streams, 

} lakes and other vegetated wetlands, is important in maintaining the chemical © 

and physical integrity of downstream aquatic ecosystems. | 

. The Hydrologic Support Function Model (Table E-2) is designed to t 

assess the "Hydrologic Support Function" of a wetland defined in the Wis- . 

consin Administrative Code, NR 132, iy inventorying those physical elements 

which in combination allow a wetland to function so that it controls the | 

quantity and quality of water that it discharges to downstream waterbodies. 

These physical elements defined in NR 132 include location, topographic ( 

position, areal extent (size), degree of connection, hydrologic regime, : 

water chemistry, velocity, water depth, fluctuation patterns, water renewal : 
t 

rate and temporal pattern. . \ 

It is difficult to separate wetland functions into specific defi- 

nitions. The functions ascribed to wetlands are highly interrelated. For 

@ 
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© Table E-2. Hydrologic Suppor: Function Model. 

junc nn nn 
Element Condition 7 

Elements Weight Weight Conditions 
eee eee eee ee ee erence eee ene 

Size 4 3 Large > 4.6 acres 

s 2 - Moderate 1.1-4.5 acres 

| 1 Small < 1.0 acres 

Topographic 1 3. Semi-closed basin 

Configuration | 2 Valley 

a, 1 Hillside _ 

: 0 Closed basin . 

Dominant Hydrologic 5 1 Condition 1 ° 

Type 2 Condition 2 : 

3 Condition 3 ; 

: | | 4 Condition 4 4 

5 Condition 5 " 

0 Condition 6 

@ Water Level 2 2 Low 
Fluctuation . 1 High - 

Outlet 4 2 Perennial Outlet | 

. 1 Ephemeral Outlet 

, 1 Groundwater Outflow | 

0 Absent 

Inlet | 1 2 Perennial 

| 1 Ephemeral 

| 0 Absent 

Percent Wetland? 4 1 <33% 

Bordering on : 

Open Water 2 34-66% 
3 67-1002 

_ 0 Does not border 

: Range 6-66° 

| Mean 36 
a 

© a Applies only to those wetlands with an outlet. 

b Total value for one inlet and one outlet only. 
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examole, the hvdrologic support function is closely related to the prevention 

of poliution and stormwater storage functions. In other words, these two © 

wetland functions, in part, control the quantity and quality of water passed © 

down stream. Thus, when assessing the hydrologic support function of a | 

wetland, one must assess, in part, the wetland's stormwater storage and 7 

prevention of pollution function. Reppert et al. (1979) define a method to | 

determine the hydrologic support functions of wetlands, but emphasize flush- | 

ing rates as opposed to frequency of flooding. No consideration is given for 

‘base water flow maintenance. . | . 

According to NR 132 (Wisconsin Administrative Code), there is a : 

correlation between specific wetland physical elements such as “pocation" and | 

“topographic position" and a physical condition such as hydrologic "degree of | 

connection". The hydrologic support function model includes those physical. 

| elements which give rise to a particular wetland functioning "to maintain the © 

hydrologic characteristics, and thereby the physical and chemical integrity 

of an entire aquatic ecosystem." These elements are listed in the model 

(Table E-2). ‘ : 

2.1.1 Size | 

The size of a wetland was considered to be a critical element in | 

the hydrological support function and was given a-weight of 4. The larger a | 

wetland, the more potential it has to contribute to the "hydrologic regime" 

of downstream receiving hydrologic systems. If all other inventory elements | 

were equal between two wetlands except size, the larger wetland should better 

Support the hydrological regime (Table E-2). 

| | © 
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@ 2.1.2 Topographic Configuration - 

Particular topographic wetland configurations dictate the "temporal | 

pattern" or the "frequency of inundation" potential of a wetland. They also, 

| in turn, control "water velocity" and the “ability of the weezer to carry | 

suspended particulate matter." "Water depth, fluctuation patterns” and 

water "renewal rates" are also controlled in part by the topographic configura- 

tion. The topographic configuration, which slows the flow of water (reduces 

water velocity), and controls temporal patterns was considered most beneficial 

to the hydrologic support function of a wetland. This situation was defined 

as a semi-closed basin and it was given a condition weight of 3. Valleys and 

hillsides, respectively, were considered to be less beneficial. } The element — 

weight given to topographic configuration was low (1) since it was considered 

@ , not to be as important as other elements (Table E-2). } 

. , 2.1.3 Dominant Hydrologic Type 

Dominant hydrologic type is used to describe the residence time of 

| water in a wetland, travel time for 2 drop of water moving through a wetland. 

The more time a drop of water spends in the wetland, the greater its chance 

to interact with the physical elements of the wetland. This is a measure of 

the “living filter" function of a wetland which controls water chemistry to 

include “ionic composition" and "oxygen saturation." Eacn hydrologic type. 

predicts potential water "velocity", "fluctuation patterns", 'flooding" and 

"renewal rates". These factors control the quantity, quality and “temporal 

pattern" of water leaving the wetland. The conditions representative of the 

© highest residence times were assumed to be the most valuable. Those reflect- 

ing low residence times were assumed to have low values (Table E-2). 
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2.1.4 Water Level Fluctuation 

© 
Water level fluctuation is a measure of the rise and fall of . 

water in a wetland, its "frequency of inundation and its regularity or 

predictability." Wetlands with low water level fluctuations were assumed 

to be indicative of a complex set of wetland elements that control and 

regulate (smooth out) surface water flows. Wetlands with high water level 

fluctuations were assumed to be indicative of more extreme "flashy" and | : 

uneven surface water flows. Wetlands which exhibit the most control of 

: water movement generally have small water level fluctuations and better. } | 

Store and release water. This maintains downstream base water flows, : 

which, in turn, supports aquatic ecosystems. (Table E-2). - 

2.1.5 Outflow . | 

® 
The outflow element was assigned a weight of 4 since it was cri- _ | 

| tical to insuring that a wetland contributes to and supports other aquatic 

ecosystems. The greater the outflow, the more the wetland supports "renewal 

rates", "water depth", water chemistry and fluctuation patterns. Another 

important factor is that the outlet establishes the "degree of connection 

with other wetlands and water bodies." Perennial wetlands were given the 

highest condition weight (2) while ephemeral and groundwater (soil interflow) | 

Outlets were each given a weight of l (Table E=-2). | - | 

2.1.6 Inflow 

The type of inflowing water, whether perennial or ephemeral, 

determines, in part, the amount of water available for hydrologic support. © 
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. . \ 

This element was considered to be less important than the outlet and was | 

© given an element weight of 2. Perennial inlets were weighted higher (2) 

than ephemeral ones (1) (Table E-2). 

2.1.7 Wetland Shoreline as a Percent of Total Lake Shoreline 

or Wetland Edge 

| The amount of contact or edge that a vegetative wetland has with 

_ a surface water body (pond, lake or stream) was assumed to be a critical 

element for the wetland to support the “hydrologic regime" of an aquatic . | 

: ecosystem and was assigned an element weight of 4 (Table E=2). This 

| percentage was determined by measuring the total length of lake br pond | 

edge and then measuring the length of edge between the individual wetland 

. and the lake or pond. For example, the length of the stream section pass- | 

© ing through the wetland was compared with the total circumference of the 

| wetland/upland boundary. Measurements were made using the orthophoto map 

(Scale: 1 inch = 400 feet) and the appropriate box was checked on the 

wetland inventory report. é | 

e 
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2.2 GROUND-WATER FUNCTION MODEL. | 

© 
| The ground-water function of a wetland may better be termed the 

"ground-water support function", since this function is directed towards a | 

_ wetland’s ability to recharge underlying aquifers. Wetlands in a recharge 

condition pass accumulated surface water and direct precipitation from the : 

wetland soil downward into an aquifer. Many wetlands seasonally alternate 

between recharge and discharge. Even perched (local aquifer) wetlands may | | 

. be partly recharging a deep underlying main aquifer by slow seepage.. | 

Winter (198l1b) described the geohydrologic scientific uncertainties in 

estimating the water balance of lakes and wetlands. The potential for some ! 

ground-water recharge, however small, appears to be common to mokt wetlands. — 

Thus, in developing the ground-water function model, it was assumed that all : 

wetlands have some recharge potential and only those elements that enhance | | 

this potential were included in the model (Table E-3). © 

2.2.1 Surficial Geology Lo 

} 
Surficial geology controls recharge and was assigned an element 

weight of 3. Those wetlands that occurred in till areas had the least po- . | 

tential for recharge since till was the most impermeable surficial geologic ! 

deposit in the study area. Stratified sand and gravel was the most per- 

meable and thus offered the most recharge potential. Fine sand and gravel | 

and alluvium had intermediate permeabilities and intermediate recharge . 

potential. Condition weights were accordingly assigned (Table E-3). | 

© 
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Table E-3. Ground-water Function Model. 

© | Element Condition 

Elements weight weight Conditions : 
aan 

Surricial Geology 3 1 Till 

| 4 . Stratified sand and gravel 

~ 3 Stratified fine sand and silt 

2 Alluvium 

Organic Material 2 3 Absent 

2 High permeability 

| 1 Low permeability 

Hydrologic Position 5 2 Perched wetland ° 

4 Water table wetland 

2 Water table/artesian wetland 

| 1 Artesian wetland 

Transmissivity 4 1 Low <10,000 gal/day/ft 

. Aquifer 2 Mod. 10,000-40,000 gal/day/ft 

© , 3 High >40,000 gal/day/ft . 

' Inlet 1 1 Absent 

° 3 Perennial 

2 Ephemeral 

Outlet | 2 8 Absent 

2 Perennial 

1 Ephemeral 

Size 3 3 Large < 4.6 acres 

| 2 Medium 1.1-4.5 acres 

1 Small > 1.0 acres 

Range 20-68" 
Mean 44 

ES 

“Total value for one inlet and one outlet only. 

Some wetlands may have more than one inlet or outlet 

but the range above is for wetlands with only one 

inlet and one outlet. 
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2.2.2 Organic Material | | 

@ 
Organic material has a low vertical permeability and retards - 

movement of surface water from a wetland to the underlying groundwater 

system. Some organic materials have higher permeabilities than others and 

allow greater recharge. Wetlands with little organic material would have 

the greatest recharge potential since the organic material “liner" is | 

reduced. The organic material inventory elements were weighted using these ) 

assumptions (Table E-3). : 

2.2.3 Hydrologic Position . : 
f 

The hydrologic position element was considered the best measure of 

; a wetland's recharge potential and was given the highest element weight (5). 

A water table (main aquifer) wetland was considered to be the best hydro- © 

geologic situation for recharge and was assigned a condition weight of 4. . 

Perched (local aquifer) hydrogeologic situations had the potential for slow | | 

recharge and were given a weight of 2. Water table/artesian wetlands have | 

some recharge potential but are more commonly discharge areas. They were 

given a weight of 2 while artesian wetlands are almost always in a discharge t 

condition and were given a weight of l (Table E-3). | 

2.2.4 Transmissivity of Aquifer | | 

The aquifer is the receptor of recharge and transmissivity is a | 

measure of the value of an aquifer for water withdrawal, ground-water 

movement, and possible discharge to down-gradient aquatic ecosystems. It 

— e 
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@ is used to define the hydrologic characteristics of an associated aquifer. 

The larger the transmissivity of an aquifer the more valuable will be the : 

recharge of overlying wetlands. Because of its importance to the aquifer 

this element was assigned a weight of 4 (Table E-3). 

2.2.5 Inlet 

| The inlet characteristics define, in part, the amount of surface 

. Water flowing into a wetland which may recharge the underlying aquifer. | 

Perennial inlet conditions were given a higher weight (3) than ephemeral | 

(2) because of the continuous water flow into the wetland and the potential 

to recharge the aquifer. The inlet element was assigned a weight of 1 . 

(Table E-3). | | 
@ 

2.2.6 Outlet - } 

| The amount of water leaving a wetland could provide an estimate 

of the recharge function of a wetland. A wetland receiving inflowing sur- 

face water but having no outlet, forces water to leave the wetland by | 

| recharge or evapotranspiration. A wetland having a perennial outlet, is 

constantly losing potential recharge water and may also be indicative of a 

discharge wetland. Thus, the highest inventory condition weight (3) was 

assigned to wetlands with no outlet and the lowest (1) to wetlands having 

an ephemeral outlet (Table E=-3). 

© 
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2.2.7 Size © 

The size of a wetland can be used to measure its potential re- | 

charge value. When other conditions are held equal, the larger a wetland, | 

the greater its recharge potential. Large wetlands were weighted 3, medium 

2 and small 1 (Table E-3). 

| 

| : 
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2.3 STORM AND FLOODWATER STORAGE FUNCTION MODEL 

eo 
| The value of wetlands for control of storm waters and prevention | 

of downstream flooding has been recognized by numerous investigators 

| (Coleman and Kline, 1977). Wetlands may contain manv natural resources 

which intercept, retain, and detain inflowing storm waters so thac the 

outflow hydrograph has less of a peak and a greater time of concentration . 

than the inflow hydrograph. How wetlands function to control storm water 

| is a complex topic (Novitzki, 1978; Larson, 1981; and Reppert, 1981). One 

concept is to treat a wetland simplistically as a designed flood control an 

| device and apply standard hydrologic engineering approaches to estimating | 

| the wetland'’s flood storage volume as has been practiced by the ‘Department | 

of Environmental Quality Engineering in Massachusetts. Another concept is . 

) . to examine the wetland as a complex ecosystem and assess the various elements 

of that ecosystem as to their ability to store water and retard water flows 

during periods of flood or storm discharge (Coleman and Kline, 1977). To 

meet the criteria presented in NR 132 (Wisconsin Administrative Code) the 

latter concept was used and the following model (Table E-4) was developed. 

- 2.3.1 Dominant Wetland Class } 

Wetland vegetation has the potential for reducing the energy of 

inflowing storm water and retaining water. Those wetland classes which 

have the highest potential for primary production were also assumed to have 

the highest stem density to reduce flood water energy and to remove water | 

by evapotranspiration. The inventory conditions shallow fresh marsh, 

6 wooded swamp and shrub swamp were assumed to be high primary production 
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Table E-4. Storm and Flood Water Storage Function Model. © 

Element Condition | . 
Elements Weight Weight Conditions 

Dominant Wetland 2 1 _ Stream or brookside wetland : 

Class 7 1 Open fresh water 

| 2 Deep fresh marsh (aquatic bed) : 

4 Shallow fresh marsh | | 

| 4 Yearly flooded floodplain 

| 3 Wet meadow 

5 ‘Shrub swamp 

4 ‘Wooded swamp : 

| 3 _ Bog . 

Percent Open Water 2 3 0-332 a . 

a 2 34-66% 
| . 1 67-952 | 

| 0) 96-100% 

Vegetative Density 4 3 High © 

2 Moderate 

. 1 Low 

| Topographic 2 4 Closed basin 

Configuration 3 Semi-closed basin | 

2 Valley 

| 1 Hillside | 

Topographic Position 3 3 Upper ’ 

in Watershed o 2 Intermediate | 

1 Lower 

| , 7 
Surficial Material 2 4 Till 3 | 

of Watershed 1 Stratified sand and gravel | 

. 3 ‘Stratified fine sand and silt | 

2 Alluvium 
is ; 
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@ Table E-4. (continued) | 

Elements Weight Weight Conditions 

Surficial Geologic 2 1 Till | 
Materials of Wetland | es 
Banks 4 Stratified sand and gzavel 

2 Stratified fine sand and silt 

3 Alluvium 

Organic Material 1 2 High permeability 

| 1 Low permeability 

0 Absent 

Dominant Hydrologic 5 1 Condition 1 

Type 2 Condition 2 . 

3 Condition 3 ; | 

4 Condition 4 ‘ 

| 5 Condition 5 | 

, 6 Condition 6 

© Hydrologic | 4 1 Not part of riparian system 
Connection . . 

2 Part of riparian system 

Water Level 3 2 High 

, Fluctuation 
1 Low | 

Inlet . 1 2 Perennial | 

1 Ephemeral 

0 Absent 

Outlet 1 1 Perennial 

2 Ephemeral 

0 Absent | 

Size 4 3 Large > 4.6 acres 

2 Medium 1.1-4.5 acres 

1 Small < 1.0 acres 

Range 29-123" 

Mean 76 

© 4Total value for one inlet and one outlet only. 
Some wetlands may have more than one inlet or outlet but 
the range above is for wetlands with only one inlet and 

one outlet. 
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vegetative communities and were assigned high condition weights. This | 

element was given a weight of 2. This element also was considered to be a ©} 

measure of the substrates’ texture (vegetative Structure), the material i 

over which flood water must flow (Table E-4). | | 

2.3.2 Percent Oven Water : 

The percent open water element addresses the considerations of 

“previous degree of saturation" and wetland vegetation. Wetlands with 

| large amounts of open water (67-95 percent) are predominantly saturated and — 

have high amounts of surface water discharge. Also, there is little stem — 

density to slow down flood water. This inventory condition was assigned a 

weight of 1 in comparison to a wetland with little area (0-30 percent) of | 

, open water (3) (Table E-4). 

| @ 
2.3.3 Vegetative Density | | 

| Vegetative density is an important criterion since it retards | 

_ inflowing storm water. Some wetlands of the same dominant class may have | 

different densities and thus different abilities to control floods. It was 2 

also considered to be an estimate of substrate texture. Since stem density 

was considered to be one of the most important vegetative elements it was 

given a weight of 4. Condition weight reflects an increase in flood control | 

value corresponding to an increase in stem density (Low = 1, High = 3) 

(Table E-4). | | 

| 
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-.3.4 Topographic Configuration 

© 
The topographic configuration element is a mezsure of the "basin | 

shape" (Bureau of Reclamation, 1977). Basins with Shapes similar to flood 

control dams, such as closed basins and semi-closed basins were given high 

condition weights, 4 and 3, respectively. These topographic shapes have 

{ the highest potential for retardation near the outlet so that the basin can. 

» fill with water. Valleys and hillsides have little if any potential for 

F holding water, but they have the potential for channel storage (valley) or | 

water spreading (hillsides) (Table"E-4). | 

2.3.5 Topographic Position in Watershed 4 ; 

: | The location of a wetland. in a stream's watershed was considered | | 

| © to influence the ability or importance of the wetland in controlling flooding. 

: Wetlands near the top of the watershed were considered to be important | 

since they are the first to receive runoff (they have the shortest times of 

‘ concentration). As a result they absorb the initial hydrologic shock : 

, generated by a runoff event. Without wetlands high in the watershed, lower . 

sections of the stream would have higher flood peaks and a shorter time of | 

| concentration. As a result, the element weight assigned was moderate (3) 

- and condition weights were correlated with watershed locations (upper 3, 

| lower 1) (Table F-4). : ae 
[ . . 

2.3.6 Surficial Geological Materials . 

Impervious surficial geologic materials of the watershed permit . 

© greater surface water discharge which results in higher peak discharges. 
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COST COEY foram ane 

Those wetlands occurring in nigh surface wacer runoff potential watersheds 

are more importanc in controlling floods than those in low surface warer © 

drainage potential watersheds. Till nas a high surface water discharge po- | 

tential, while permeable sand and gravel has a low potential and the condi- 

| tion weights reflect this relationship (Till - 4, stratified sand and 

gravel - 1) (Table E-4).- =o z.. | . 

| . he 

2.3.7 Surficial Geologic Materials of Wetland Embankments = 7" 

7, As water rises in a wetland because of rapidly inflowing surface 

water, the water level in the wetland niay become higher than end ground | 

water table in the surrounding embankments. If this condition gatinve for 
Soe - we 

sufficient time, water would infiltrate from the wetland through the embank- 

, " ments and cause a rise in the water table. The more permeable f wetland 

embankments, the greater the potential for them to store flood ters (bank © 

. storage). Impermeable till has little storage potential ccnp 

. sand and gravel has a high storage potential and the condition Rights (1 to 

4) reflect this relationship (Table E-4). - i | 

2 e 
2.3.8 Organic Materials ~* e * 

| Some flood water storage may occur in wetland organic isoils that 

are not saturated. High permeability wetland soils have larger: jorosities 

and a greater potential for drying than do low permeability soils and were : 

assigned a higher condition weight (2 versus 1). This element 3 not 

weighted high (1) because Ofganic soils are anaerobic due to water satura- | 

tion and are seldom "dry" Or unsaturated (Table E-4). P | 
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: | a a i 
<3 

© 2.3.9 Dominant Hydrologic Type s 

te? 

. Dominant hydrologic type was condilered to be the most important 

: | element and was given the highest weight ( » This element is a measure of 

; the potential length of time (retention time that a drop of water spends 

| in a wetland. Hydrologic Condition 1 is a high gradient rushing stream - 

passing water through the wetlands as rapiddy as possible and has the least 

’ impact on reducing peak surface water Stschgizes and the lowest floodwater 

| Stozage potential since it is not a topograph cally flat area. Hydrologic 

; Condition 6, a closed depression with, no outfet, stores water which enters 
: 7 i 
: and has the highest flood control potential therefore, it was given a 

| - f | condition weight of 6 (Table E-4). = $ 

, , e 
© 2.3.10 Hydrologic Connection | " 

: | This element received a high weig i (4) since it was believed - 

that a wetland must be part of a riparian n7pren in order to protect down- 
Ht 

4 Stream areas from flooding. Isolated wetlands aiso serve a flood control. 

| function by retention of water and not passing it downstream; however, they 

" were not believed to play as important a role in flood control as wetlands | ps. 

| connected to a riparian system. Isolated wetlands have a similar flood 2 5 

control value to isolated upland closed basins. However, it is only when a 

, vegetated wetland occurs as part of a riparian system that the role of the 

vegetation and soils play an important role in reducing flood flows and 

providing flood storage. 
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2.3.11 Water Level Fluctuatiog! 

A high water level fjuctuation observed in a wetland indicates 

that the wetland is functioning to store floodwaters. This condition was 

| assigned an element weight of Band condition weights of 2 and 1 (Table E- 

4). 

2.3.12 Inlet e | 

: The amount and rend of water flowing into a wetland are ° 

partly controlled by its inlety’ The greater the volume of inflowing water the 

| more important becomes the fungtion of a wetland in controlling phat water. 

A wetland could have all the components necessary to control storm water, 

. but if it is seldom required to do so, it has less value than a wetland 

which frequently receives Laree amounts of water. Thus, a perennial inlet © 

was assigned a weight of 2 and fan ephemeral inlet 1 (Table E-4). 

: : ; 
2.3.13 Outlet 5 ; 

The outlet of a wetland partially controls the amount of flood- 

water that can be stored in the.wetland. An ephemeral outlet was assumed : 

to have higher water storage capacity than a perennial outlet. In addi- 

tion, a perennial outlet may indicate continuous Saturation of wetland 

soils, while ephemeral outlets could indicate that the wetland soils may 

become dry during parts of the year. Thus, an ephemeral outlet was assigned 

a weight of 2 and a perennial outlet a weight of 1 (Table E-4). 

© 
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© 2.3.14 Size 

: If all other elements were equal between two wetlands, it was 

assumed that the larger wetland would have a greater potential to control 

flooding than a smaller one. As a result, large wetlands (>1.8 ha [4.6 

, acres]) were assigned a weight of 3, medium 2, and small 1 (Table E-4). 

3 | 
e 

; 

f 
: | 4 

3 . 
; 

| | | 
é 
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2.4 SHORELINE PROTECTION FUNCTION MODEL @ 

| When wetlands are adjacent to a lake or a stream channel, they | 

buffer the wave and current energy of these water bodies and protect upland 

ecosystems and valuable residential, commercial and industrial acreage. 

Such wetlands have preemptive value as shown in Table E-5 along with the : 

other elements required for this model. 

| _ 2.4.1 Vegetative Density | | 

| Vegetative density affords protection of shorelines by providing | 

plant stems which reduce water flow rates and thus decrease erosiye energy. | 

. Plant stems also prevent debris and ice from battering the shoreline. The | 

higher the vegetation stem density, the greater the shoreline protection i 

(Table E-5). © 

2.4.2 Dominant Wetland Class 

’ The shoreline buffering capacity of a wetland is in part a reflec- : 

_ tion of the strength of the plant stems to resist water flow, floating | 

debris and ice. Also, the type of vegetation present determines the strength ; 

of the root mat for erosion control. Wetland classes with poorly rooted 

| floating communities and non-woody stems were assumed to offer little | 

| shoreline buffering capacity, such as a deep marsh which was assigned a 

| condition weight of 1. On the other hand, a shrub swamp or wooded swamp , 

containing strong plant stems and thick root mats securely attached to the 

soil were considered to have a high shoreline buffering capacity and were ! 

assigned a weight of 4. Other classes were intermediate in value (Table E-5). } @ 
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© Table E-5. Shoreline Protection Function Model. 

a EI 

Element Condition : 

Elements Weight Weight Conditions 
erence 

ET 

Wetland Borders na? NA Yes 

Lake or Stream NA No 

! Vegetative Density 2 3 High 

2 Moderate 

| | 1 Low 

| Dominant Wetland 3 0 Open fresh water 

. Class 0 Stream and brookside | 

| 1 Deep fresh marsh (aquatic bed) - 

— 2 Shallow fresh marsh . 

| © & Yearly floodplain 5 

: | . 4 Wet meadow . ‘ 

| 4 Shrub swamp. 

4 Wood swamp 

© 
3 Bog 

Surficial Material 1 2 Till 

: - Underlying Wetland 1 Stratified sand and gravel 

. 4 Stratified fine sand and silt 

: _ 3 Alluvium | 

Fetch (Lakes only) 4 2 Over 2000 ft. 

1 Under 2000 ft. 

‘ Depth of Lake 1 2 Deep 6 ft. 

| 1 Shallow 6 ft. 

| Range 3-32 . 

Mean 17 : 
‘ 

= eee 

"a | 
| preemptive 

| b, not applicable 
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2.4.3 Surficial Material Underlying a Wetland 

Some wetlands overlie surficial geologic materials which are very : 

difficult to erode. A wetland located upon easily erodable materials such 

as fine sand and silt have a greater protective function than wetlands 

located on more difficult materials to erode such as stratified sand and 

gravel. Condition weights were assigned accordingly (Table E-5). 

| : 2.4.4 Fetch — | | 

Fetch is a measure of the length of open lake water across which 

wind may blow to generate waves. In general, a long fetch will create a . 
. f 

high wave. A fetch of >609.6 m (2000 feet) was considered larga, <609.6‘m ! 

was considered small. Large fetch was assigned a condition weight of 2 | | 

: while small fetch was assigned a weight of 1. Fetch was considered the © 

most important element and was weighted 4 (Table E-5). : 

2.4.5 Depth of Lake 

if 

Large waves are created in deep lakes with a long fetch. A ! 

{ 

Shallow lake with a long fetch will not generate waves as high as will a 

° | 
deep lake with an equally long fetch. Wave energy is primarily a result of 

wave height. The depth of a lake is generally given an element weight 

equal to that of fetch. However, it was not since all the Study area lakes 

are shallow and capable of generating only small waves. Fetch in this case 

is more important than depth in determining wave height (Table E-5). 
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2.5 WATER QUALITY MAINTENANCE FUNCTION MODEL | 

© According to Wisconsin Administrative Code, NR 132, "weclands may 

degrade, inactivate, or store materials such as heavy metals, sediments, 

nutrients, and organic compounds that would otherwise drain into waterways." 

This function is best defined as the ability of a wetland to abate inflowing 

pollutants and to discharge cleaner water. In the Massachusetts Wetlands 

Protection Act (Massachusetts General Laws 131-40) this function is defined 

as the prevention of pollution value of a wetland. It has also been referred 

to as the wetland's "living-filter" function. " 

Wetlands may act as “living-filters" removing floatable and sink- 

able debris, suspended solids, dissolved solids, nutrients and chemical 

compounds, both natural and manmade by a variety of methods including 

physical filtering, sedimentation, nutrient uptake, adsorption, and absorp- 

© tion (Burton, 1981; Davis et al., 1981; Kadlec, 1981; and Oberts, 1981). . 

The following model (Table F-6) has been developed to assess the 

pollution abatement function by using the nine criteria set forth in NR 

132: . | 

1) density and distribution of plants; | 

2) area, depth and basin shape; 

3) hydrologic regime; | 

4) physical, chemical. and biological properties of the water 

| and soil; | 

| 5) relationship of wetland size to watershed size; 

6) the number and size of other wetlands remaining in the 

watershed; 

7) topography of the watershed; 
e | . 
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Table E-6. Water Quality Maintenance Function Model. 

a 
Element Condition © 

Elements Weight Weight Conditions : 
eR EET TT eee ere . 

Dominant Wetland 4 1 Stream or brookside wetland 

Class | 0 _ Open fresh water 

. 3 Deep fresh marsh (aquatic bed) 

& Shallow fresh marsh 

. & Yearly floodplain 

° 3 Wet meadow 

_ 4 Shrub swamp 

2 Wooded swamp | 

" 2 Bog : 

Percent Open Water 1 3 0-332 : | 

2 34-662 f 

| | 1 67-95% ‘ 
| 0 96-100% - 

‘Vegetative Density 3 3 High 

2 Moderate © 

1 Low . 

Topographic 3 4 Closed basin 

Configuration | 3 Semi-closed basin 

2 Valley | 

1 Hillside 

Topographic 2 - 1 Upper | 
Position in Watershed 2 Intermediate ! 

{ 

3 Lower , 

i. Organic Material 1. 1 High permeability | 

2 Low permeability | 

| 0 Absent | 

3}. 
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®@ Table E-6. (continued) 

i D 
Element Condition 

Elements Weight Weight Conditions 

Dominant Hydrologic ©  & 1 Condition 1 

| | Type 2 Condition 2 

| 3 Condition 3 

, 4 Condition 4 

. 5 Condition 5 

' 6 Condition 6 

1 Hydrologic 2 1 Not part of riparian system 

| Connection 2 Part of riparian system ° 

} Inlet 2 2: Perennial ; 

1 Ephemeral f 

} 0 Absent ‘ 
i 

. . 

: Outlet 3 2 Perennial 

. 1 Ephemeral 

© 0 Absent | 

Size  & 3 Large > 4.6 acres 

° , 2 Moderate 1.1-4.5 acres 

! | lL Small < 1.0 acres 

: . Range 18-98 @ 
Mean 58 | 

| “Total value for one inlet and one outlet only. — | 

| Some wetlands may have more than one inlet or outlet 
but the range above is only for wetlands with one 

: inlet and one outlet. 
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8) position of the wetland relative to springs, lakes rivers 
and other waters; and © 

9) land use practices and trends within the watershed, or | 

the likelihood of nutrient, sediment or toxin loads in-. , 
creasing. 

2.5.1 Dominant Wetland Class 

| The dominant wetland class defines the type of vegetative com- 

munity that may act as a “living-filter". This element was considered — 

to be important and was weighted 4. Some types of wetlands are assumed . 

to have better physical filtering and nutrient uptake than others. Shallow 

fresh marsh, shrub swamp and yearly floodplain were considered Fo be the 

best "living-filters" and were assigned a weight of 4. The stream or brook- 

side wetland offered the least amount of potential for interaction of water 

with vegetation and was weighted the lowest (1). Other classes were weighted © 

intermediate (Table E-6). 

2.5.2 Percent Open Water | 

The lesser the amount of open water, the more the contact be- 

tween water and the vegetative community. Those wetlands having little 

open water will function best since their water is in contact with the | 

| largest percentage of wetland plants. Those wetlands having 0-30 percent 

open water were considered the best and were given a weight of 3. Those 

having large amounts of open water, 67-95 percent, were weighted 1 (Table 

| E-6). 

©@ 
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2.5.3 Vegetative Density 
© 

Densely vegetated wetlands provide a high rate of physical 

filtering and nutrient uptake and were given a weight of 3. Wetlands with 

low vegetative density have the least potential for physical filtering and 

nutrient uptake and were weighted 1. This element was considered important 

in assessing the pollution abatement function and was assigned a weight of 

3 (Table E-6). 

2.5.4 Topographic Configuration 

| . 

Topographic configuration is a description of the vbagin shape" 

and the "topography of the watershed." The topographic configuéation re- 

| lates to the potential for the wetland to act as a trap for inf lowing 

© ‘pollutants. The best pollutant trap is a closed basin which does not 

release any water to a downstream ecosystem, and was weighted the highest 

(4). A hillside offers the least ability to trap pollutants and was 

| | weighted the lowest (1) (Table E-6). 

| 2.5.5 Topographic Position in Watershed | 

This element refers to the "relationship of wetland size to 

- watershed size" and the "number and size of other wetlands remaining in 

i the watershed."" It was assumed that wetlands lower in the watershed will 

have larger watersheds than wetlands higher in the watershed. Thus, such 

wetlands will receive a larger volume of water for renovation. Also, 

wetlands low in the watershed will have fewer wetlands below them to fur- 

© ther renovate polluted water. For these reasons, wetlands lower in the 
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watershed were assigned a higher weight (3) and those higher in the water- 

shed a low weight (1) (Table E~6). © 

2.5.6 Organic Material | 

Organic material has the potential to remove pollutants by | | 

adsorption and absorption. Organic soils also act as habitat for bacteria | 

which are important in nutrient cycling. The lower the permeability of an 

organic material, the larger the number of molecular attachment sites 0 

available for absorption and adsorption. Also, water will pass more slowly 

through organic soil, offering a longer period of time for trapping and 

| retaining pollutants before they pass downstream. Low permeability materials 

were assigned a condition weight of 2 and high permeability naterials a 

weight of 1 (Table E-6). | 

© 
2.5.7 Dominant Hydrologic Type . 

Dominant hydrologic type refers to the residence time of water in 

a wetland or the amount of time required for a drop of water to move : | 

through a wetland. The longer a drop of water spends in the wetland, the . 

greater its chances to interact with the "living-filter" function of the 

wetland. Those conditions that have the highest residence times were 

| considered to have the greatest function. Those with lowest residence 

times were considered to have the least function. Appendix C, Section 4.3 

defines the various dominant hydrologic types in detail. Hydrologic Condi- 

tion 6 was considered to be the best pollutant trap since it allows nothing 

to pass downstream. Hydrologic Conditions 4 and 5 have slightly different . 

© 
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e residence times, but are very similar and were assigned equal weights (4). 

Condition 1, a rushing stream, does little to remove pollutants and was : 

given a weight of 1 (Table E-6). 

2.5.8 Hydrologic Connection 

| The hydrologic connection defines the "position of the wetland 

; within the watershed" relative to springs, lakes, rivers and other waters. 

| Basically a wetland is either located above other aquatic ecosystems and 

| protects them by pollution abatement function or it does not. If it is not 

| part of a riparian system, it can not directly protect downstream ecosystems | 5 

and was weighted the lowest (1). If it is part of a riparian system, it 

. protects downstream ecosystems and was assigned a weight of 2 (Table E-6). 

2.5.9 Inlet. 

| _ Since perennial inlets have water flow continuously, they have 

: the potential to continuously add polluted water to the wetland. Wetlands. 

having perennial inlets could have the potential to renovate inflowing 

| water continuously and were considered more valuable than wetlands having 

ephemeral inlets. Perennial inlets were assigned a weight of 2 and ephem= 

| eral inlets were weighted 1 (Table E-6). 

2.5.10 Outlet 

The outlet character of a wetland is an important element in the 

hydrologic regime. An important function of a wetlands' hydrologic regime ; 
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is to maintain downstream ecosystems by maintaining base water flow, which 

decreases pollution by dilution, maintains water chemistry and temperature, © 

and provides water volumes for aquatic habitats. Perennial outlets have | 

more of a potential to provide clean downstream water than do ephemeral 

outlets and were weighted higher (2); ephemeral outlets were weighted lower — 

(1) (Table E-6). . 

2.5.11 Size } | | 

When other elements are equal, the larger the wetland the greater —~ 

will be its prevention of pollution function. This element was weighted 

high (4) since the potential quantity of pollutants entering a wetland | 

either naturally or man-induced, is difficult to predict. Larger wetlands : 

should be able to renovate a larger quantity of polluted water. Large 

wetlands (>1.8 ha [4.6 acres]) were assigned a weight of 3, moderate size © 

wetlands 2 and small wetlands 1 (Table E-6). . . 

In the study area, all wetlands were considered to have an equal | 

"likelihood of nutrient, sediment or toxin loads increasing" so the pol- 

lution abatement function model would not be biased towards potential 

Crandon Project activities. | 

© 
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! @ 3.0 CULTURAL AND ECONOMIC FUNCTION MODEL 

| In attempting to model wetland cultural values, it became apparent | 

that the cultural heritage of people in the vicinity of the proposed Crandon 

| } | Project was not readily definable in terms of model elements and that such 

| a model would not be an adequate evaluation of all possible relevant consider- 

| ations. For this reason, it was decided that major cultural considerations 

| would be identified by contacting appropriate information sources and 

| making a qualitative assessment of wetland cultural values. The wetland 

functions that give rise to economic value, on the other hand, were much 

| more readily identified in terms of model elements. The elements which 

were considered to be most important in determining economic Emetion are 

: presented in Table E-7. 

© | 

3.1 DOMINANT WETLAND CLASS 

! . | , 

| Dominant wetland class has a direct bearing on whether commercial 

: products are present such as wild ‘rice, furbearers or game fish that have | 

the potential to contribute to the economic base of the region. Because of 

: its important role in the model, this element was assigned a weight of 4. 

The weighting was high for classes having high potential for producing cash 

: crops such as wooded swamps, which very often contain some harvestable 

| timber, or marshes which provide habitat for commercial crops and game : 

species. Conversely, the weighting was low for classes that seldom produce 

| economically viable crops, such as shrub swamps (Table £-7). 

@ | 
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Table E-7. Cultural and Economic Function Model. 

Element Condition ® 
Elements Weight Weight Conditions 

Dominant Wetland 4 0 Stream or brookside —_ 

Class 0 ‘Open fresh water 

4 Deep fresh marsh 

| iG Shallow fresh marsh 

— 0 Yearly flooded floodplain 

2 Wet meadow 

3 Shrub swamp — 

5 _ Wooded swamp (deciduous) | 

6 Wooded swamp (coniferous) 

3? Bog : 

Access 3 3 Within 100' of road { 
‘ 

‘ 

2 Access by passable waterway 

1 Isolated 

Size 8 3 Large > 4.6 acres © 

| 2 Medium 1.1-4.5 acres 

oe 1 Small < 1.0 acres | " 

| Range 11-87 | 
: Mean 54 
$e 

E-48 

| B-48



© 3.2 ACCESS 

: Access to wetlands having a potential cash crop is a factor in | 

i. | the wetlands’ economic value, but its importance as an element in the model 

' was less than that of the other 2 elements, which determine the presence | 

| and extent of the resource. Moreover, if the cash crop has a major value, 

access will be developed when a decision has been made to harvest. Based 

| on the above, this element was assigned a weight of 3; the weight assigned 

| the condition increases with ease of access (Table E-7). 

| _-«-343.-« SIZE : 
f 

} Size of a wetland containing a potential cash crop is as impor- 
i 

tant a factor in determining economic viability of the resource as actual 

© | presence of the crop. Size is directly related to total yield of the 

| ' harvest, which has a direct bearing on both the decision to harvest and 

cash return. It was determined that this element should have the same 

| maximum possible score as "Dominant Wetland Class" and it was assigned a _ 

weight of 8; the large size category was weighted 3 (Table E-7). | 

| | 

. . 

© . 
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4.0 RECREATIONAL FUNCTION MODEL | 

The elements in this model are very similar to the criteria used . 

by Bedford et al. (1974) to assess the recreational value of wetlands in 

Dane County, Wisconsin (Table E-8). | 

4.1 DOMINANT WETLAND CLASS 

Dominant wetland class directly affects the potential for hunt- 

ing, trapping, fishing and nature study. Wetland classes differ with . 

respect to wildlife species diversity, and net primary production; shallow 

marsh provides habitat for songbirds and certain mammals, coniferous swamps 

provide winter yards for deer, and aquatic beds provide habitat “for warm 

water fish species. Based on its role in determining recreational value 

‘this element was assigned a weight of 3 and the weights assigned to each © 

class varied with its importance as wildlife habitat (Table E-8). 

4.2 PERCENT OPEN WATER 

Percent open water is an important element, since it affects 

recreational potential in several ways. Open water provides opportunities 

for boating and fishing, as well as providing an added habitat element for 

both game and non-game wildlife. Based on its role in this model, this 

element was assigned a weight of 3. The weight assigned to the condition 

increased with percent open water, the optimum condition being between two- 

thirds and complete open water (Table E=8). 
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| Table E-8. Recreational Function Model. 

Element Condition | 

Elements Weight Weight Conditions 
a 

Dominant Wetland 3 0 Stream or brookside . 

Class | 0 ‘Open fresh water 

6 Deep fresh marsh 

| 5 Shallow fresh marsh 

0 Yearly flooded floodplain 

| 0 Wet meadow 

2 Shrub swamp — 

2 Wooded swamp (deciduous) 

| 3 Wooded swamp (coniferous) 

2 | Bog : 

| Percent Open 3 1 0-332 f 

| Water a 2 34-66% , 
3 67-95% 

Surface Water. 4 1 Connected to a small stream 

! Association 2 Connected to a river " 

3 Connected to a lake 

4 Connected to a combination 

| , 0 Not connected 

Access to Public 2 3 Within 100‘ of road 

2 Access by passable waterway 

1 Isolated 

Size 4 3 Large > 4.6 acres 

| 2 Medium 1.1-4.5 acres 

! | 1 Small < 1.0 acres 

, Legal Access 2 2 Yes 

1 No 
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Table E-8. (continued) 

eo © 
Element Condition 

Elements Weight Weight Conditions 

Output From 3 3 High | 

Biological Function 2 ‘Moderate 

| Model 
. 1 Low 

Range 10-71 

: Mean 40 

. . 

f . 

| 4 
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: 4.3 SURFACE WATER CONNECTION 

© 
3 Connection of a wetland to a surface water body is the most 

| important factor affecting recreational potential, since without a surface 

! - water connection the recreational benefits associated with open water 

: discussed above are absent from the wetland. Surface water connection dir- 

| ectly influences wildlife and finfish production, an important factor 

: | affecting recreational potential. Because of its importance in determining 

: recreational potential of a wetland this element was assigned a weight of 

| 4. The weight accorded to the condition is related to the type of connection 

| and the recreational benefits associated with each, a combination of lake 

| and riparian system being the most ideal (Table E-8). ( 

| © - 4.4 PUBLIC ACCESS 

| Although access to a wetland is a factor in its recreational 

! . potential, this element was considered to be less important than others in 

: the model. In fact, in a wetland affording good hunting and fishing oppor- 

| tunities isolation may be an enhancement to those sportsmen willing to make 

| their own access. Based on the above, this element was assigned a weight 

| of 2. The weight assigned to the condition increased with ease of access 

| (Table E-8). 
. 

4.5 SIZE . 

Size is a very important element since it directly influences 

- yecreational carrying capacity of a wetland. Larger wetlands support a | 

© greater variety and density of wildlife, and afford more opportunities for 
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recreational activities associated with wetlands such as canoeing, nature 

Study and hunting. Because of its important role in this model, size was © 

accorded a weight of 5, the weight assigned to the condition varying . . 

directly with size (Table E-8). | 

4.6 LEGAL ACCESS 

. Ownership status determines whether a wetland is legally access- 

ible; the broad categories of ownership are public, private and Native | 

American. As with Public Access, this element was much less important than . 

those functional elements which actually determine recreational potential 

because ownership and legal access status can both change. Accokdingly, 

“Legal Access" was assigned a weight of 2 (Table E=-8). | | 

4.7 OUTPUT FROM BIOLOGICAL FUNCTION MODEL | © 

Since the potential of a wetland for biological production and 

variety determines whether it might provide habitat for or be productive of 

species of recreational, cultural or economic interest, this was an important 

consideration in determining recreational potential. The contribution of 

this element to the recreational model was included by assigning one of 

three conditions using the output from the biological function model. As a 

result of the importance of this output to the recreational model, it was | 

assigned a weight of 3 (Table E-=8). 

© 
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© 5.0 AESTHETICS FUNCTION MODEL 

5.1 DOMINANT WETLAND CLASS 

| Dominant wetland class was important in determining the aesthetic 

| value of a wetland. Certain wetland classes have higher visual appeal than 

others. For example, floating mats of vegetation such as occur in a bog or 

t an aquatic bed are highly attractive; shrub Swamps and most deciduous 

- swamps, on the other hand, provide very shallow vistas and little visual 

| relief, therefore, their contributions to the aesthetics of a wetland were ° 

| considered to be minimal. This element was asSigned a weight of-4 and the 

. weights assigned to the wetland classes varied with their visual appeal | 

: 4 

| (Table E-9). ; 

a 5.2 NUMBER OF WETLAND SUBCLASSES (RICHNESS) | 

. | 

° 

. Subclass richness is a measure of the variety of plant form and 

; arrangement. Where this factor was rated high the wetland was also rated 

high in visual richness and aesthetic appeal. This element was assigned a 

F weight of 3, and the weights assigned to the conditions varied with the 

number of different wetland subclasses (Table E-9). | 

| 5.3 PERCENT OPEN WATER - 

| Open water is an important factor contributing to the aesthetic _ 

: appeal of a wetland, and this element was assigned a weighting of 4. The 

aesthetic appeal improves as percent open water increases with an optinum | 

© occurring for most people at around 95 percent. Up to this point, sufficient " 
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Table E-9. Aesthetic Function Model. | 

Elements Weight Weight Conditions 

Dominant Wetland 4 0 Stream or brookside wetland | 

Class 0 Open fresh water 

5 | Deep fresh marsh 

: 4 Shallow fresh marsh | 

0 Yearly flooded floodplain 

. 0 Wet meadow | 

. 2 Shrub swamp 

| | 3 Wooded swamp (deciduous). 

' 3 Wooded swamp (coniferous) " 

) Bog p 

Number of Subclasses 3 4 6-9 - | 
(Richness) 3 4-5 j 

2 2-3 | 

| 1 1 

Percent Open Water 4 1 0-33% | | © 

3 34-662 

" . 4 — 67-95% 

0 96-1002 

Access to Public 30 ‘ 3 Within 100° of road 

2 Access by passable waterway 

| 1 Isolated | 

Local Scarcity 3 1 <200' to nearest similar type 

2 201-1000' to nearest similar 
type a 

| 3 >1000’ to nearest similar type | 

. | Range 9-66 

cd 

© 
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{ | 

| vegetation is present to provide visual relief but as percent vegetation 

© diminishes to zero, visual richness declines (Table E-9). 

| 

| 5.4 ACCESS | | 

| . Access to a view of a wetland is certainly a factor contributing 

to its aesthetic value. If access was limited, appreciation of the wetland's 

| aesthetic attributes was considered to be minimal. However, access may be 

created to provide visual access to a particularly appealing view, therefore, 

this factor was not as important as the functional components "Dominant 

| Wetland Class" and "Percent Open Water” in determining the aesthetic value 

of a wetland. The weight assigned to this element was 3, and thé weights 
| 4 

: assigned to the conditions varied with ease of access (Table E-9). 

e 5-5 LOCAL SCARCITY 

| Visual relief is a factor in the aesthetic value of a wetland. 

| Where a particular wetland type was commonly distributed over the land- 

scape, visual relief was considered to be low; but where a type was quite 

rare, relief was given a heavy weighting. This element was assigned a 

weight of 3 and weights assigned to the conditions varied depending on the 

commonness of the wetland type as a landscape element (Table E-9). 

| 
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6.0 EDUCATIONAL FUNCTION MODEL | 

‘There exists such a variety of elements to the processes of © 

education that no system can be developed that foresees all future educational . 

opportunities and directions. This model was designed to include present 

educational uses and trends at various age and professional levels of 

education. | | 

| 6.1 NUMBER OF WETLAND SUBCLASSES (RICHNESS) : : 

This element is a measure of the variety of vegetative life forms 

j 

available for study in a wetland. As the number of subclasses increases | 

é : 
the opportunity becomes greater to observe natural history phenpmena compared 

to a similar sized wetland of lower plant form variability and therefore, 

| having less edge, lower interspersion and fewer wildlife. Based on the | 

above, this element was assigned a weight of 3;. the weight assigned to the @ 

conditions varies with the number of subclasses as presented in Table E-10. 

6.2 PUBLIC ACCESS . | 

| Wetlands affording public access permit larger numbers of people 

to study wetland processes and observe plant and animal life cycle interactions 

| than do isolated wetlands. Because access was considered important in 

terms of the educational value of a wetland, this element was assigned a 

weight of 4, and the weights assigned to the conditions varied with ease of 

access (Table E-10). 
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Table E-10. Educational Function Model. 

© Element Condition | 
Elements Weight Weight Conditions 

| Subclass Richness 3 4 6-9 . 
(Lateral Diversity) 3 4-5 

2 2-3 

| | 1 1 | 

Access-to Public 4 ' 3 Within 100 ft. of road 

2 Access by passable waterway 

| | 1 Isolated — 

| | Range /-24 | ” | ° 
Mean 15 

| 4 
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@ Oo Appendix C 

| ~ 1994 Wetland Verification Delineation | a



: Crandon Mining Company 

© March 22, 1995 7N. BROWNST., 3RD FLOOR 
RHINELANDER, WI 54501-3161 : 

David Ballman 
Ecologist, U.S. Army Corps of Engineer 

St. Paul District : 

190 Fifth Street East 
St. Paul, MN 55101 

RE: Crandon Project - Wetland Verification Delineation 

Dear Mr. Ballman: | | 

The Crandon Project wetland delineation-verification has-been-completed es per the-proeedures outlined - - 

in the July 21, 1994 letter previously sent to you. Subsequent to the September 8, 1994, field meeting at 

the Crandon project site, at which time flagged wetland boundaries were validated by you and the 

Wisconsin Department of Natural Resources, the planned wetlands horizontal-control survey was 

: completed. 

A comparison between the wetland delineation completed in the early 1980s and the August 1994 
verification is provided in the attached technical memorandum. The conclusion of the comparison is that 
the wetland delineation work performed in the 1980’s by Normandeau and Associates, Inc. and 

Interdisciplinary Environmental Planning, Inc. is an accurate representation of the wetlands in the entire 

study area. 

This completes our verification study of the wetlands in the vicinity of the Crandon Project site. If you 
have any questions regarding our work please feel free to call me at (715) 365-1450 or Ron Steg of 

Foth & Van Dvke at (414) 497-2500. 

Sincerely, , 

Don Moe : 

Technical/Permitting Manager 

DM:mkj:jcp 
Attachments 

Cc: Bill Tans, WONR 
Archie Wilson, WONR 
Larry Lynch, WONR 
Robert Jaeger, Bureau of Indian Affairs 

Al Milham, Forest County Potawatomi | 

.-Arlyn Ackley, Sokaogon Chippewa Community 
John Teller, Menominee Indian Tribe of Wisconsin 

M. Catherine Condon, Greene, Meyer & McElroy 

David Kee, USEPA-Air Division (A18J) 
Jerry Sevick, Foth & Van Dyke 

Garrett Hollands, Fugro-McClelland 
Se Tim Wevenberg, Foth & Van Dyke 

RHINELANDER BUSINESS OFFICE CRANDON FIELD OFFICE 
REINER FLOOR P.O. BOX 336 §=104 W. MADISON 

WI 54501-3161 C-1 CRANDON, WI 54520-0336 
TEL.: (715) 365-1450 = FAX: (715) 365-1457 - & TEL.: (715) 478-3393 FAX: (715) 478-3641



Foth & Van Dyke 
Memorandum © 

March 21, 1995 | 

TO: Jerry Sevick, Foth & Van Dyke 

CC: Don Moe, Crandon Mining Company 

Tim Weyenberg, Foth & Van Dyke 

Garrett Hollands, Fugro-McClelland 

Master File _ - 

FR: Brad Helmandollar, Foth & Van pykobett 

Ron Steg, Foth & Van Dyke VAZ4 

RE: Crandon Mining Company - Wetland Delineation Verification 

In response to discussions with the U.S. Army Corps of Engineers (USCOE) and the Wisconsin 

Department of Natural Resources (WDNR), Foth & Van Dyke developed a plan to verify the 

boundaries of wetlands in the Crandon Mining Company (CMC) study area. The plan was 

outlined in a letter to David Ballman, USCOE, issued on July 21, 1994 (Attachment 1). : 

The approach for verifying the boundaries of wetlands existing in the CMC study area, as © 

| mapped by previous investigators (Normandeau Associates, Inc. and Interdisciplinary | 

Environmental Planning, Inc., 1982, CMC-NOI-164), consisted of field delineation of 

approximately 25% of the wetlands existing in the mine/mill site and TMA configurations current 

at that time. This delineation was to be followed by completion of a horizontal control survey of 

the delineated wetlands and creation of a wetland boundary map at the same scale as the 

previously prepared wetland maps: - Verification was then to be accomplished through direct 

comparison between the two maps. Details regarding the implementation of the approach and 

the results of the work are presented in the following paragraphs. 

On August 24 and 25, 1994, Ron Steg and Brad Helmandollar of Foth & Van Dyke conducted 

delineation work on six wetlands on the Crandon Project site, designated as Wetlands P2, 5, M3, 

F64, F65 and F66. Wetlands 5, M3, F64 and F65 were delineated in their entirety. Only that 

portion of Wetland P2 existing within the mine/mill site was delineated. Wetland F66 was not 

considered in the July 21, 1994 work plan, however, based on field conditions observed at the 

| time of the site visit, the southern portion of this wetland was delineated. Wetlands P2 and 5 are 

located within the proposed mine/mill site. The remaining wetlands, M3, F64, F65 and F66, are 

located within the proposed TMA. The boundaries of these wetlands were delineated with black 

and red striped survey tape. Field data forms are provided in Attachment 2. 

On September 8, 1994, representatives of CMC and Foth & Van Dyke met with representatives 

of the USCOE and the WDNR to conduct a field review of the delineated wetland boundaries. 

The group was unanimously in agreement with the Foth & Van Dyke wetland boundary 

determination. | © 
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On September 28, 1994, Foth & Van Dyke surveyors were taken to and shown the boundaries 

© for all delineated wetlands. In the days that followed a horizontal control survey was completed. 

The survey information was then downloaded into Foth & Van Dyke’s CADD system so the 

coordinates could be plotted on the existing wetland maps. As Wetlands F66 and P2 were not 

delineated in their entirety, the surveyed wetland boundary was tied into the previous wetland 

boundary based on interpretation of May 1993 aerial photography, followed by field verification 

on August 27, 1994. Figures 1A and 1B provide a comparison of the August 1994 and previously 

mapped wetland boundaries. | 

Table 1 presents a comparison between the August 1994 wetland verification work to previously 

mapped wetlands. The configuration of the boundary of Wetland F65 is somewhat different than 

previously mapped. The August 1994 mapping resulted in a westerly shift in the connection 

between wetlands F65 and F66, however the overall size of these two wetlands remains very close 

to the previously ‘mapped acreage.. Wetland 5,.as mapped in August 1994, is considerably smaller 

than previously mapped and is shifted approximately 50 feet to the south. The configuration of 

the remaining wetlands mapped in 1994 is much the same as the previous mapping. The 

resultant acreage from the 1994 delineation is approximately 13 percent less than the previous 

mapping. If this approximation is extrapolated to the entire study area, the previous wetland 

mapping represents a slight over estimate of the actual wetland acreage in the study area. 

Based on the 1994 verification work, botanical surveys of the entire study area conducted by the 

Foth & Van Dyke botany team, and a review of fall 1993 and spring 1994 aerial photography of 

the study area, it is concluded that the wetland delineation work performed by Normandeau and 

Associates, Inc. and Interdisciplinary Environmental Planning, Inc. is an accurate representation 

of the wetlands in the entire study area and may have actually overestimated the acreage by up 

© to 13 percent. 

Please note that since the field verification work was completed, the configuration of both the 

mine/mill site and TMA have changed somewhat as work on the project’s environmental impact 

report and permit applications has progressed. For consistency and to avoid confusion, the 

location and configuration of both the mine/mill site and TMA shown on the attached figures are 

those that were used to develop the wetland delineation work plan. The fact that the mine/mill 

site and TMA locations and configurations have changed slightly since the work plan was 

developed does not affect the results and conclusions of the work addressed in this | 

memorandum. 

[80-02/32-18]93C049 2 
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Table 1 

Comparison of Wetland Acreage from August 1994 Verification Work © 
to Previous Mapping Work 

Crandon Project - 

| Acreage Acreage 
Wetland August 1994 Mapping Previous Mapping 

‘Sener 

3 0.01 0.28 

M3 4.50 5.52 

F64 4.50 | 5.21 

F65 2.40 2.36 

F66 16.10 17.07 | 

P2 18.00 21.91 

Total 45.51 52.35 

Prepared by: BDH 
Checked by: RFS 

ot ©
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@ 7 N. BROWN ST., 3RD FLOOR 
RHINELANDER, WI 54501-3161 

July 21, 1994 

David Ballman | 

Ecologist, U.S. Army Corps of Engineers 

St. Paul District 

190 Fifth Street East: Be , wove Ce BS , 

St. Paul, MIN 35101 

Dear Mr. Ballman: 

'  s«-RE: Wetland Verification Delineation - Crandon Project 7 

This letter is provided in response to your site review and subsequent telephone conversation 

recommending that Crandon Mining Company (CMC) conduct a "verification" study to confirm 

the accuracy of wetland delineation conducted in the 1980s. 

© Wetlands existing in the environmental study area were mapped previously by Normandeau 

Associates, Inc., Interdisciplinary Environmental Planning, Inc., and Fugro-McClelland. Mapping 

procedures were consistent with standard wetland mapping practices existing at the time the work 

was conducted. Based on conversations with the St. Paul District of the U.S. Army Corps of 

Engineers, CMC proposes verification delineation and mapping of approximately one-quarter of 

the wetland acreage existing within the boundaries of the direct impact area of the project. 

Portions of eight and 12 wetlands exist within the mine/mill site and tailings management areca, 

respectively (Table 1).. As noted on the table, CMC proposes to delineate and map wetlands 5 

and P2 in the mine/mill site, and wetlands F65, F64 and MS in the TMA. | 

Wetlands will be delineated using the routine wetland determination method described in the . 

1987 Corps of Engineers Wetland Delineation Manual. Wetland boundaries will be flagged with 

labeled and numbered survey tape. Following the delineation, a horizontal control survey will 

provide the data necessary to map the wetlands onto Foth & Van Dyke’s base map of the area. . 

After the wetlands are flagged, we will notify you so a field assessment can be conducted by your 

staff. The verification of the delineation of these wetland areas is also being conducted to 

provide the WDNR with information they need for their verification that wetland 

boundaries/acreage have not appreciably changed since the previous studies were completed. 

This work will be scheduled in August, 1994. The results of the work will be summarized in a 

letter report, including a wetland map, to be submitted within three weeks of the completion of 

the field activities. 

RHINELANDER BUSINESS OFFICE CRANDON FIELD OFFICE 

7 N. BROWN ST., 3RD FLOOR P.O. BOX 336 104 W. MADISON 

RHINELANDER, WI 54501-3161 CRANDON, WI 54520-0336 

TEL: (715) 365-1450 FAX: (715) 365-1457 cf) TEL: (715) 476-3393 FAX: (715) 478-3641



David Baliman 
| 

U.S. Anny Corps of Engineers 

July 21, 1994 

Page 2 
© 

We look forward to your cormments on this verification activity. - | 

Sincerely, 
| 

, Don Moe | 
Technical/Permitting Manager 

DEM:zicp 

Attachment | 

CC: Bill Tans, WDNR | 

Archie Wilson, WONR 

Larry Lynch, WDNR | 

Robert Jaeger, Bureau of Indian Affairs 

Al Milham, Forest County Potawatomi 

Ariyn Ackley, Sokaogon Chippewa Community 

Glen Miller, Menominee Tribe 
) 

_ David Kee, USEPA-Air Division (A18J) | © 

Jerry Sevick, Foth & Van Dyke 
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te Table 1 : | 

: Wetlands in the Mine/Mill Site and Tailings Management Area 

Crandon Mining Company | 
i 

© Total Wetland Acres’ Wetland Acres w/in Site” 

R8 1.8 03 

aid 

| #9 | 0.2 | 0.2 

#11 | 0.6 | 0.6 

#12 | 0.1 | 0.1 | | 

P2 20.8 1.4 : 

Note: CMC proposes to delineate and map wetlands 5 and P2 in the mine/mill site, and wetlands F65, 

F64, and M3 in the TMA. 

e _  ~ 
1 Acreage taken from Table 1 - Letter dated March 25, 1994 to Mr. Michael F. O’Keefe 

‘2 Preliminary acreage estimate based on planimetry. 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site | Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes ( No) Plot ID: 1A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species 

[Acer saccharum* | wees_| FACU__| , Viola pp. pe | 
2. Tsuga canadensis tree FACU 10. Aster macrophyllus fheb |N/A 

3. Abies balsamen fe [racw fe 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species | 

7 (excluding FAC). < 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
7 Water Stained/Silt Covered Leaves 

CO Stream, Lake or Tide Gauge Cc) Drift Lines 
CO Aerial Photographs CJ High Water Marks 
C) Other CC Sand/Silt Deposits 

CO Swollen Tree Bases 

x No Recorded Data Available Cc) Exposed Roots 
Cj Periodically Flooded Channels/Depressions 

Field Observations: . 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

@ Remarks: No hydrology indicators 

| [80-02/18]93C049 C-12 Foth & Van Dyke



(Series and Phase): | 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ | | - 

(Munsel Notation) (Munsel Notation) Abundance | Type 

0-8" 10 YR 3/6 sandy loam 

8-24" 10 YR 4/4 sandy loam 

Hydric Soil Indicators: 

CO Histosol o Concretions 

C) Histic Epipedon (1) High Organic Content in Surface Layer in Sandy Soil 

Cj Sulfidic Odor (] Organic Streaking in Sandy Soil 

O Aquic Moisture Regime [() Listed on Local Hydric Soils List 

CO Reducing Conditions C) Listed on National Hydric Soils List 

OC Gleyed or Low Chroma ([] Other (Explain in Remarks) 

Remarks: No hydric indicators | 

® 
WETLAND DETERMINATION 

Wetland Hydrology Present? Yes (No 
Hydric Soils Present? Yes CNo,? — . 

orest County Soil Survey Not Comp ete 

cas © 
[80-02/18]93C049 Foth & Van Dyke



Data Form | 

| Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

@D [recs Crandon Mine Sit 
ApplicanOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes! No Wetland ID: M3 

| Is the site significantly disturbed (Atypical Situation)? Yes CNo? 

Is the area a potential Problem Area? Yes No Plot ID: 1B 

(If needed, explain on reverse.) 

| VEGETATION. 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator 

[Acer rubrum | wee | FAC__| 9, Dropteris spp pe | 
2. Betula alleghaniensis ftee | Fac | 10. Cornus canadensus fherb | FAC 

3. Populus tremuloides * ftree =| FAC 11. Osmonda cinnamomea herb | FACW 

[x Acerrubrm fame [rac fT 

er 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY | | 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
be Water Stained/Silt Covered Leaves 

Tj Stream, Lake or Tide Gauge ‘oe Drift Lines 

C Aerial Photographs OC High Water Marks 

oO Other CO Sand/Silt Deposits 
OC Swollen Tree Bases 

x< No Recorded Data Available Oo Exposed Roots 
KY Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) | 
Depth of Saturated Soil NA_ (in.) 

eS 

[80-02/18]93C049 Foth & Van Dyke 

C-14



Map Unit Name * Drainage Class: * | 

(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: @ 

Depth (inches) Matrix Color Mottle Colors Mottle | Soil Texture/ | 
(Munsel Notation) (Munsel Notation) Abundance Type 

0-10" 10 YR 2/1 -. Organic 

10-20" 10 YR 2/1 organic 

20-24" 2.5 YR 5/2 7.5 YR 4/6 silt loam 

Hydric Soil Indicators: | 

QO Histosol (J Concretions... 2 

yr Histic Epipedon (— High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor (1) Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime KT. Listed on Local Hydric Soils List 

Oj Reducing Conditions (J Listed on National Hydric Soils List 

OC) | Gleyed or Low Chroma _[[] Other (Explain in Remarks) 

Remarks: 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes” No Is this Sampling Point Within a Wetland? ¢C Yes > No 
Wetland Hydrology Present? CYes) No | 
Hydric Soils Present? (Yes) No 

* Forest County Soil Survey Not Complete | 

{80-02/18]93C049 C-15) | Foth & Van Dyke



mo, Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/24/94 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Ye No Wetland ID: M3 

| Is the site significantly disturbed (Atypical Situation)? Yes no 

Is the area a potential Problem Area? Yes Plot ID: 2A 

(If needed, explain on reverse.) 

VEGETATION | 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator | 

[Acer mibrums wee | FAC | 9. Aralia mudicaulis [hero | FACU 
2. Popolus tremuloides * fire =| FAC 10. Coptis trifola herb FACW 

3. Betula alleghaniensis jee | FAC | 11. Lycopodium locidolom fherb | FAC+ | 

[4 Prunus seroting tee | FACU | 12. Cormus canadensis | her | FAC 
s. Abies balsamea jsirib__| FacW _| 13. Dryopters spp re | 

© rerninm [aww [mc fed 
ee 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% 

| 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
CJ Water Stained/Silt Covered Leaves 

OC) Stream, Lake or Tide Gauge CJ Drift Lines 
CD Aerial Photographs CO High Water Marks 

| ‘oa Other ‘a Sand/Silt Deposits 

C7 Swollen Tree Bases 

X No Recorded Data Available CJ Exposed Roots 
C) Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) | 

Depth of Saturated Soil NA _ (in.) 

Remarks: Sloping topography toward wetland 

@ No indicators or wetland hydrology 

{80-02/18]93C049 C-16 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): . 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 
@ 

Depth (inches) Matrix Color _ Mottle Colors Mottle Soil Texture/ 

(Munsel Notation) (Munsell Notation) Abundance Type 

0-20" 10 YR 3/6 sandy loam 

Hydric Soil Indicators: 

[J __—Histosol []. Concretions..s.. .. . | 

CJ Histic Epipedon (] High Organic Content in Surface Layer in Sandy Soil 

7) Sulfidic Odor [1] Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

. CO Reducing Conditions (J Listed on National Hydric Soils List 

oO Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No hydric indicators 

WETLAND DETERMINATION : 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? Yes CNo> 

Wetland Hydrology Present? Yes (N 
Hydric Soils Present? Yes 

Remarks: Plot located adjacent to Flag 15 | | 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

eS Project/Site: Crandon Mine Site Date: 8/24/94 

ApplicanyOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? CX—s> No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes 

Is the area a potential Problem Area? Yes (No) | Plot ID: 2B 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species [ Stratum-| tndicator-| Dominant Plant Specie [Stratum | Indicator _ 
[wAcerrubrams twee [rac [oT 

2Populus remuloides+ wee [rac fe || 
[sAverrubram aa [rac fT 

Sn OC 

[sAcer saccharum [new racy fs | 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 75% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
K Water Stained/Silt Covered Leaves 

Cc Stream, Lake or Tide Gauge 0) Drift Lines 
O Aerial Photographs CJ High Water Marks 

CT) Other C) Sand/Silt Deposits 

| C) Swollen Tree Bases 

~<.. No Recorded Data Available Cj Exposed Roots 
bd Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

C-18 
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re tetaettes oe | (Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

. Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ | 

(Munsel Notation) (Munsel Notation) Abundance Type | 

0-24" 10 YR 7/2 10 YR 58 minor _. Clay loam 

Hydric Soil Indicators: | 

C) Histosol [] Concretions. _ | — 

CJ Histic Epipedon [J High Organic Content in Surface Layer in Sandy Soil 

CD Sulfidic Odor (.) Organic Streaking in Sandy Soil 

C Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

C) Reducing Conditions (J Listed on National Hydric Soils List 

by Gleyed orLow Chroma> [0 Other (Explain in Remarks) 

Remarks: 

WETLAND DETERMINATION 

Wetland Hydrology Present? es No 
Hydric Soils Present? Yes” No 

* Forest County Soil Survey Not Complete 

© 
(80-02193C049 C-19 Foth & Van Dyke



Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes C No? Plot ID: 2C 

(if needed, explain on reverse.) 

VEGETATION | 

Dominant Plant Species 
[Acer mubrum> —__| wee | FAC__ | 9, Sphagnum spp. je [OBL 

2.Betula aleghanionsis [wee [rac [mm || 
3, Tauga canadensis fee [racus [| 
«Populus remuloides we [rc [a || 

‘sAcerninm fans [me fe sd 
@ | doris ee fs 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 90% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
DPF Water Stained/Silt Covered Leaves 

CJ Stream, Lake or Tide Gauge Oj Drift Lines 

C Aerial Photographs C High Water Marks 

C7 Other CJ Sand/Silt Deposits 
C) Swollen Tree Bases 

>No Recorded Data Available kd Exposed Roots 
Yd Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA__ (in.) 
Depth of Saturated Soil NA __ (in.) 

{80-02/18193C049 C-20 Foth & Van Dyke



Map Unit Name * Drainage Class: “* 

(Series and Phase): | 
Field Observations Confirm Mapped Type? Yes | No 

Profile Description: 
| 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 

(Munsel Notation) (Munsel Notation) Abundance Type | . 

0-24" 7.5 YR 6/2 7.5 YR 5/8 moderate sandy loam 

Hydric Soil Indicators: : | 

CO Histosol [] Concretions..... 

CJ Histic Epipedon [) High Organic Content in Surface Layer in Sandy Soil 

CO Sulfidic Odor [1] Organic Streaking in Sandy Soil 

OC Aquic Moisture Regime [() Listed on Local Hydric Soils List 

Oo Reducing Conditions [1] Listed on National Hydric Soils List | 

Pd Gleyed o (0 Other (Explain in Remarks) 

Remarks: — Basis-mottles and low chroma 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?(Yes’ No Is this Sampling Point Within a Wetland? No | 

Wetland Hydrology Present? Yes) No 
Hydric Soils Present? C Yes) No 

Remarks: Basis - edge of sphagnom, clear topography . 

Plot located adjacent to Flag 15 

* Forest County Soil Survey Not Complete 

C-21 
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57 Flags Total | Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company | 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes ¢ No> 

Is the area a potential Problem Area? Yes Plot ID: 2D 

(if needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species Dominant Plant Species ~~ | Stratum | trtieator_ 
1. Tsuga canadensis * tree FACU+ | 9. Triantalis borealis 

2. Betula alleghaniensis ftree | Fac | 10. Streptopus roseus pherb | FAC 

3. Populus tremuloides fuee | Fac | 11. Clintonia borealis 

[4Acer mibrum | ee | FAC | 12. Aralia nudicaulis heros | FACU 
[s.Acer saccharum __—[wee_[racu [ss | 

[Acer nubrum> fsa [rac fe 
@ | etcetera co fs 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% 

Remarks: Hemlock is the dominant plant species 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
0 Water Stained/Silt Covered Leaves 

C] Stream, Lake or Tide Gauge C1 Drift Lines 
CJ Aerial Photographs CO High Water Marks 

| CT Other C1 Sand/Silt Deposits 

CJ Swollen Tree Bases 

x. No Recorded Data Available OC Exposed Roots 
CJ Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) | 
Depth of Saturated Soil NA _ (in.) 

Remarks: No indication of hydrology | 

[80-02/18]93C049 C-22 : Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): | 

| Field Observations Confirm Mapped Type? Yes No 

Profile Description: 
. 

Depth (inches) | Matrix Color Mottle Colors Mottle Soil Texture/ fq 

(Munsel (Munsel Notation) Abundance Type | 

Notation) 

0-24" 10 YR 6/4 : silty-loam 

Hydric Soil Indicators: 

C Histosol | Cl Concretions | 

0 Histic Epipedon [] High Organic Content in Surface Layer in Sandy Soil | 

C7 Sulfidic Odor (J Organic Streaking in Sandy Soil 

Cc) Aquic Moisture Regime [J Listed on Local Hydric Soils List 

CJ Reducing Conditions [) Listed on National Hydric Soils List 

CO Gleyed or Low Chroma  [] Other (Explain in Remarks) | 

Remarks: No indication of hydric soils 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Ce? Is this Sampling Point Within a Wetland? Yes 

Wetland Hydrology Present? Yes 7 
Hydric Soils Present? Yes CN&- | 

Remarks: Plot located adjacent to Flag 57 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

ApplicanvOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes No Plot ID: 3A 

(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species 
[Acer saccharum | wee__ | FACU_| 9. Dryopters Spr. pe | 

2. Tsuga canadensis jee | FAcUs FACU 
s Betula aleghaniensis [wee [rac [a] 

[6 Uimus americana [wm [ran [re || 
@ | everntcseren —[arw [rae fe 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
Oo Water Stained/Silt Covered Leaves 

CO Stream, Lake or Tide Gauge OO Drift Lines 

C) Aerial Photographs Cj High Water Marks 

CO Other Cj Sand/Silt Deposits 

| CJ Swollen Tree Bases 

x No Recorded Data Available CJ Exposed Roots 
0 Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

[80-02]93C049 C-24 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): | 

| Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ 

(Munsel (Munsel Abundance Type Oo 

Notation) Notation) 

0-4" | Organic 

4-12" 7.5 YR 6/8 Sandy Loam 

12-24" 10 YR 6/4 Sandy Loam 

Hydric Soil Indicators: 

| O ss Histosol CO Concretions 

0 Histic Epipedon C— High Organic Content in Surface Layer in Sandy Soil 

Cc Sulfidic Odor (1 Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

CO Reducing Conditions (J Listed on National Hydric Soils List 

C Gleyed or Low Chroma _ _[[] Other (Explain in Remarks) 

Remarks: No hydric indicators 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? =§_Yes 

Wetland Hydrology Present? Yes 
Hydric Soils Present? Yes CNoD . 

* Forest County Soil Survey Not Complete 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

ApplicantOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Ye No Wetland ID: M3 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes CNo? Plot ID: 3B 

(If needed, explain on reverse.) 

VEGETATION 

| Dominant Plant Species ~Dominant-Plant-Species- > 

[1 Fraxinus nigras | wee_| FACWS | 9. Dryopteris Spp | 
2. Betula alleghaniensts juee | FAC 10. Impatiens capensis fherb | FACW 

5. Populus remuloides __| wee | FAC___| 11, Scutelara Spp | 
[4 Uimus americana [we [racw [| 
[s:Fraxinus niga [som [Facws [ax | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% | 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
0 Water Stained/Silt Covered Leaves 

C) Stream, Lake or Tide Gauge CO Drift Lines 

OC) Aerial Photographs CO High Water Marks 

CT Other | C Sand/Silt Deposits 
0 Swollen Tree Bases 

x< No Recorded Data Available Cc) Exposed Roots 

C) Periodically Flooded Channels/Depressions 

Field Observations: 

| Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 

Remarks: Sloping topography 
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Map Unit Name . Drainage Class: * | 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 
| 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/_ 

(Munsel (Munsel Abundance Type | | 

Notation) Notation) 

0-4" OM. 

| 4-24" 10 YR 5/1 

Hydric Soil Indicators: 

oO Histosol ( Concretions a 

CO Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor ( Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

DD Reducing Conditions (] Listed on National Hydric Soils List 

™ Gleyed ofLow Chroma) [J Other (Explain in Remarks) 

Remarks: 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present@_Yes? No Is this Sampling Point Within a Wetland? CyYes> No 
Wetland Hydrology Present? (Yes/ No 
Hydric Soils Present? Yes.). No. . | 

* Forest County Soil Survey Not Complete | 
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Data Form 

Routine Wetland Determination 
: (1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/254 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar _ | 

Do Normal Circumstances exist on the site? CYes> No Wetland ID: F64 

Is the site significantly disturbed (Atypical Situation)? Yes CNo> 

| Is the area a potential Problem Area? Yes CNo> Plot ID: 1A 

(If needed, explain on reverse.) 

| VEGETATION _ 

| Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | Stratum | Indicator 

| Betula alleghaniensis [wee [rac [eT 
[2Acer saccharum~ [wee [racy [wo || 

3 Abies balsamea [we [racw fm 
4. Abies balsamea * fam [rc [a TT 

[Acer saccarinum [smb _[racu [is | 
6 Aralia nudicauli racu [wm | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
| Water Stained/Silt Covered Leaves 

C7} Stream, Lake or Tide Gauge C7 Drift Lines 
OC Aerial Photographs 0 High Water Marks 
Oo Other CO Sand/Silt Deposits 

C) Swollen Tree Bases 

>< No Recorded Data Available C) Exposed Roots 
| CO Periodically Flooded Channels 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 

Depth of Saturated Soil NA _ (in.) 

e 

[80-02/18]93C049 C-28 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ ©} 

(Munsel Notation) (Munsel Notation) Abundance Type | | 

0-24" 75 YR 5/8 sandy loam 

Hydric Soil Indicators: 

CO Histosol. -{) Concretions. . | | 

CO Histic Epipedon ( High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor (1 Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [J Listed on Local Hydric Soils List 

= Reducing Conditions (J Listed on National Hydric Soils List 

CJ Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No hydric indicators 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes CNo”’ Is this Sampling Point Within a Wetland? Yes Wo» 

Wetland Hydrology Present? Yes CNo 
Hydric Soils Present? Yes CNo> 

* Forest County Soil Survey Not Complete © 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

ApplicanvOwner: Crandon Mining Company | 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? {Yes > No Wetland ID: F64 

Is the site significantly disturbed (Atypical Situation)? Yes CN 

Is the area a potential Problem Area? Yes ¢ No) Plot ID: 1B 

(If needed, explain on reverse.) 

VEGETATION 

[Dominant Ptant species | Stratum-| tndicataz | Dominant Plant Species | Stratum. | Indicator 
fssAcer rubrum fee rac [| 

2 Betula alleghaniensis we [rac [ie | 
[3.Careeintumescens + [neo [racwe [|| 
(«Bidens connata =| ve» fom [a | 

sScotilaria aeritora [vem [ome [| | 
6 Sphagnum magelanicum | |_| | 

eS oC Ts 
eC C tw 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

| (excluding FAC). 100% 

| Remarks: Trees and saplings only around periphery 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

| ES Water Stained/Silt Covered Leaves 

‘| Stream, Lake or Tide Gauge CJ Drift Lines 

O Aerial Photographs ey High Water Marks 

: C) Other CC Sand/Silt Deposits 

| C7 Swollen Tree Bases 

«K No Recorded Data Available C Exposed Roots 
C) Periodically Flooded Channels/Depressions 

| Field Observations: 
| Depth of Surface Water 1 (in.) 

Depth of Free Water in Pit 0 (in.) 
Depth of Saturated Soil QO (in.) 

Remarks: Plot located in a periodically flooded depression 
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Map Unit Name * Drainage Class: * 

(Series and Phase): | - 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 

(Munsel Notation) (Munsell Notation) Abundance Type | | 

0-10" SY 5/1 wet sand 

0-20" 10 YR 4/4 silty clay 

Hydric Soil Indicators: 

C) Histosol [] Concretions . Ce | 

CI Histic Epipedon ‘() High Organic Content in Surface Layer in Sandy Soil 

CC Sulfidic Odor (1 Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [J Listed on Local Hydric Soils List 

CT Reducing Conditions ([) Listed on National Hydric Soils List 

Ww GleyedYor Low Chroma [J Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present Y Ys No Is this Sampling Point Within a Wetland? CY¥es> No 

| Wetland Hydrology Present? es > No 
Hydric Soils Present? es/ No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? ‘Yes> No Wetland ID: F64 

Is the site significantly disturbed (Atypical Situation)? Yes (No 

Is the area a potential Problem Area? Yes CNo> Plot ID: 1C 

_ (if needed, explain on reverse.) 

_ VEGETATION. 

Dominant Plant Species | Stratum | Indicator | Dominant Plant Species | | Stratum | Indicator 

fitarietarcinas fee [racw [TT 
[2.Picea marianas [we _[racw [a | 

s.Chamaedaphne catyealata | sm [om [a || 
[Pilea mariana fam [racw fT 

‘stars lcna ~(an_fscw [ws SSSid 
@ [eee fe oe 

7. Carex spp ae Ee ee 
[s.trisvericolor sve fom fw | 

Percent of Dominant Species that are OBL. FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
Cj Water Stained/Silt Covered Leaves 

C) Stream, Lake or Tide Gauge CJ Drift Lines 
OC Aerial Photographs C High Water Marks 
CO Other Cj Sand/Silt Deposits 

CJ Swollen Tree Bases 

xX No Recorded Data Available C Exposed Roots 
CO Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _0_ (in.) 
Depth of Saturated Soil Q_ (in.) 

© Remarks: Landscape position clearly indicates hydrology 
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Map Unit Name * Drainage Class; * 

(Series and Phase): | 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | © 

- Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ | 
(Munsel Notation) (Munsel Notation) Abundance Type 

0-24" , ‘peat 

Hydric Soil Indicators: | 

ky Histosol ( Coneretions..... | | oo 

C Histic Epipedon [1 High Organic Content in Surface Layer in Sandy Soil 

OO Sulfidic Odor (1) Organic Streaking in Sandy Soil 

O Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

CJ ~ Reducing Conditions [] Listed on National Hydric Soils List 

C Gleyed or Low Chroma [J Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?-Yes” No Is this Sampling Point Within a Wetland? No 

Wetland Hydrology Present? res? No | 
Hydric Soils Present? s> No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

ApplicanvOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes Cc N> 

Is the area a potential Problem Area? Yes Plot ID: 1A 

, (If needed, explain on reverse.) 

VEGETATION | 

[Dominant Plant Species [Stratum-| Indicator: | Dominant Plant Species---- - | Stratwmr-| Indicator 
[Acer saccharum> [we [acu [TT 

2 Populus remuloides [wee [rac eT 
[s.Fravinus niga [me [acwe [TT 

4. Abies balsamea faim [racw fo TT 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). < 50% 

Remarks: Dominants are upland plants 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
0 Water Stained/Silt Covered Leaves 

Oo Stream, Lake or Tide Gauge Cj Drift Lines | 
C) Aerial Photographs oO High Water Marks 
C Other OC) Sand/Silt Deposits 

0 Swollen Tree Bases 

xX No Recorded Data Available CJ Exposed Roots 
CJ Periodically Flooded Channels/Depressions 

Field Observations: | 

Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Sloping topography 
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Map Unit Name * Drainage Class: * . 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ ©@ 

(Munsel Notation) (Munsel Notation) Abundance Type | 

0-24" 10 YR 3/6 sandy loam 

Hydric Soil Indicators: | 

C] Histosol (.] Concretions. | | | 

0 Histic Epipedon [ High Organic Content in Surface Layer in Sandy Soil 

O Sulfidic Odor (J Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

C Reducing Conditions [_] Listed on National Hydric Soils List 

CO Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No indicators of hydric soils 

WETLAND DETERMINATION : | 

Hydrophytic Vegetation Present? Yes Wo? Is this Sampling Point Within a Wetland? Yes GND 

Wetland Hydrology Present? Yes CNo 
Hydric Soils Present? Yes (No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Investigator: _ Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? CYes> No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes (No> 

Is the area a potential Problem Area? Yes Plot ID: 1B 

(if needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Species __| Stratuwr-|-Indicator-|- Dominant Ptant Specier--~-__|Stratumr | Indicator_ 
[i Fraxinus nigra [wee | FACws | 9. Dryopterisspinulosa [her FACW 
[2Acer nubrums vee rac fT 

3. Betula alleghaniensis [wee [rac fa | 
s. Abies balsamed [wee [rocw fe 

é.Nemopanthus mucronatus [sve [ost | || 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
Xx Water Stained/Silt Covered Leaves 

CC Stream, Lake or Tide Gauge oO Drift Lines 
OC Aerial Photographs CO High Water Marks 
Oo Other Oj Sand/Silt Deposits 

C) Swollen Tree Bases 

x No Recorded Data Available CO Exposed Roots 
x Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA __ (in.) 
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Map Unit Name * Drainage Class: * / 
(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: , 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ ® 
(Munsel (Munsel Notation) Abundance Type , 

Notation) 

0-8" 2.5 Y 4/2 | silty loam 

8-24" 10 YR 58 2.5 Y 5/2 silty loam 

Hydric Soil Indicators: | 

O __ Histosol | ( Concretions SO 

CO Histic Epipedon (] High Organic Content in Surface Layer in Sandy Soil 

CT Sulfidic Odor [] Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

Oo Reducing Conditions () Listed on National Hydric Soils List 

| I Gleyed o€ Low Chroma) [J Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?Yey’ No Is this Sampling Point Within a Wetland? ( Yes) No 
Wetland Hydrology Present?  ¢Yes~ No 
Hydric Soils Present? (Yes- No. : | 

* Forest County Survey Not Complete 
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Data Form | 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes C No> 

Is the area a potential Problem Area? Yes (No) Plot ID: 1C 

(if needed, explain on reverse.) 

VEGETATION 

Dominant Piant-Species 
[aeAcerrmibrums ite [rac [oT 

2 Populus tremuloties wee [rac [im | 
3 Salix spp. es 

[asAcernibram fam [rac fT 

ee eee a a Ee 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

Ry Water Stained/Silt Covered Leaves 

C Stream, Lake or Tide Gauge CJ Drift Lines 

OC Aerial Photographs Oo High Water Marks 

Oo Other C) Sand/Silt Deposits 

0 Swollen Tree Bases 

X__ No Recorded Data Available CO Exposed Roots 

>) Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 

Depth of Free Water in Pit _NA_ (in.) 7 

Depth of Saturated Soil NA _ (in.) 
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Map Unit Name * Drainage Class: * 
(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 

(Munsel (Munsel Notation) Abundance Type | | 

Notation) 

0-6" 2.5 YR 32 silty loam 

6-24" 10 YR 4/6 5 Y 5/1 moderate silty loam 

Hydric Soil Indicators: 

Cj Histosol CJ Concretions | | ; | 

0) Histic Epipedon (70 High Organic Content in Surface Layer in Sandy Soil 

CO Sulfidic Odor (_] Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [(] Listed on Local Hydric Soils List | 

CD Reducing Conditions | (_] Listed on National Hydric Soils List 

=¢ Gleyed o (Low Chroma> ( Other (Explain in Remarks) 

WETLAND DETERMINATION | 

Hydrophytic Vegetation PresentY/ Yes No Is this Sampling Point Within a Wetland? No 
Wetland Hydrology Present? (¢ Yes”. No 
Hydric Soils Present? “Yes. No. © | 

Remarks: Plot located adjacent to Flag 50 

* Forest County Soil Survey Not Complete | 
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| Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

6 Project/Site: Crandon Mine Site Date: 8/25/94 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes 

Is the area a potential Problem Area? Yes Plot ID: 2A 
(If needed, explain on reverse.) 

VEGETATION 

Dominant Plant Species" 
[Acer saccharum* [wee | PACU | 9. Lycopdium obscurum | herb | FACU 

2. Populus tremuloides fire =| FAC 10. Triantalis borealis pherb | FaC+ | 

[s.Acer rubrum | wee rac fe 

[s.Acer saccharum+ {simp [racu fe | 
@ | entusns ee enews 

8. Aralia nudicaulis fre fracu fe 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 50% | 

Remarks: The dominant plants are upland plants 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
DO Water Stained/Silt Covered Leaves 

C7 Stream, Lake or Tide Gauge Cj Drift Lines 
CO Aerial Photographs TC High Water Marks 

CT) Other Cl Sand/Silt Deposits 
. O Swollen Tree Bases 
x No Recorded Data Available C Exposed Roots 

C) Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Topography sloping towards wetland 
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Map Unit Name * Drainage Class: * | 

(Series and Phase): 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 

(Munsel (Munsel Notation) Abundance Type oe | 

Notation) 

0-10" 10 YR 4722 | sandy loam 

10-18" 10 YR 3/4 sandy loam 

Hydric Soil Indicators: 

| CO) Histosol Oo Concretions | | - 

CC Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

Oj Sulfidic Odor [1] Organic Streaking in Sandy Soil 

CJ Aquic Moisture Regime [J] Listed on Local Hydric Soils List 

CJ Reducing Conditions [J Listed on National Hydric Soils List 

CJ Gleyed or Low Chroma _  ([(] Other (Explain in Remarks) 

Remarks: No hydric soil indicators 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes Is this Sampling Point Within a Wetland? Yes (¢ No 

Wetland Hydrology Present? Yes O 

Hydric Soils Present? Yes. | 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

| (1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Ye No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes (No 

Is the area a potential Problem Area? Yes (No Plot ID: 2B 

(If needed, explain on reverse.) , 

VEGETATION 

—— |_Dominant Ptant Species 
[Acer rubrum [wee | FAC__| 9, Seutilara lterafor 

2 Betula alleghaniensis we [rac [mm | 
2 Populus remuioides wee [rat fa 
4, Abies balsamea fe [racw fo 
er 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY | 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
BY Water Stained/Silt Covered Leaves 

Oj Stream, Lake or Tide Gauge O Drift Lines 

C) Aerial Photographs C) High Water Marks 

0 Other Cj Sand/Silt Deposits 

C7 Swollen Tree Bases 

“No Recorded Data Available Bw Exposed Roots 
Xx Periodically Flooded Channels/depressions 

Field Observations: 
Depth of Surface Water _NA_(in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 
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Map Unit Name * Drainage Class: * 

(Series and Phase): 
Field Observations Confirm Mapped Type? © Yes No 

Profile Description: _ 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 
(Munsel Notation) (Munsel Notation) Abundance Type | | 

0-10" 2.5 yr 4/2 7 

10-24" 2.5 yr 5/2 10 yr 4/6 moderate sandy loam 

Hydric Soil Indicators: 

C) Histosol. [-]. Concretions. | 7 . . | 

OC) Histic Epipedon ) High Organic Content in Surface Layer in Sandy Soil 

0 Sulfidic Odor ([] Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [J Listed on Local Hydric Soils List 

CJ Reducing Conditions [ Listed on National Hydric Soils List 

ya Gleyed o€ Low Chroma [[) Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present)Yer No Is this Sampling Point Within a Wetland? C¥ed No 
Wetland Hydrology Present? No 
Hydric Soils Present? No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

| (1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/254 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes Plot ID: 3A 

(if needed, explain on reverse.) 

| VEGETATION 

Dominant Plant Species Dominant: Plant-Specier 
ru fo 

[2Acersaccharum> fee [racy [ix | | 
3 Populus iremuloides [wee [rac [fu | 

4. Abies balsamea fie [ecu [2 
[sAcersaccharam* [asm [racu [os || 

@ | icresion ction [we foo fs | 
Percent of Dominant Species that are OBL, FACW, or FAC | * = dominant species 

(excluding FAC). 30% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
C) Water Stained/Silt Covered Leaves 

C) Stream, Lake or Tide Gauge CO Drift Lines 

CT) Aerial Photographs OC High Water Marks 

oO Other C) Sand/Silt Deposits 
CJ Swollen Tree Bases 

X_ No Recorded Data Available C) Exposed Roots 
CJ Periodically Flooded Channels 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: No indicators of wetland hydrology 
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Map Unit Name * Drainage Class: * 

(Series and Phase): | 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 

(Munsel (Munsel Notation) Abundance Type | 

Notation) 

0-8" 10 yr 5/2 sandy loam 

8-15" 10 yr 4/6 sandy loam 

Hydric Soil Indicators: 

C) Histosol oO Concretions | | - a 

Cj Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

C) Sulfidic Odor (-] Organic Streaking in Sandy Soil 

0D Aquic Moisture Regime [] Listed on Local Hydric Soils List 

OC Reducing Conditions [) Listed on National Hydric Soils List 

CO Gleyed or Low Chroma _  ([[) Other (Explain in Remarks) 

Remarks: No indicators of hydric soils : 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (No Is this Sampling Point Within a Wetland? —-Yes 
Wetland Hydrology Present? Yes QO 

Hydric Soils Present? Yes | an | | 

Remarks: No indication of water 
Plot located west of Flag 32 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/2594 

ApplicanOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes So 

Is the area a potential Problem Area? Yes CNo> Plot ID: 3B 

(If needed, explain on reverse.) 

VEGETATION 

[dominant Plant Species __| Stratum. | Indicatr-|, Dominant Plant Species---__ | Stratum: | Indieator_ 
1. Betula alleghaniensis * fire =| FAC 9. Scutilaria lateraflora fherb | OBL 

[2Acer rubrum twee FAC __| 10, Coptis wil jee | FACW 
3, Tauga canadensis jee | racus | 11. Viola spp | 

[4 Fraxinus nigra ee | racwe || 
S.Beuula alleghaniensis * [so [rac [is | 

[cAeerrainm* ane [me pe Sidi 
@ | erwsitssis_—— fom race fis — a 

| Percent of Dominant Species that are OBL, FACW, or FAC | * = dominant species 

(excluding FAC). 90% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
By Water Stained/Silt Covered Leaves 

‘= Stream, Lake or Tide Gauge Cj Drift Lines 
CO Aerial Photographs Oj High Water Marks 
oO Other 0 Sand/Silt Deposits 

C7} Swollen Tree Bases 

x No Recorded Data Available Oo Exposed Roots 

| XK Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

C-46 

[80-02]93C049 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): | | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ | @ 

(Munsel Notation) (Munsel Notation) Abundance Type | | 

0-2" leaf litter - 

2-6" 2.5 yr 4/2 sandy loam 

6-20" 2.5 yr 4/2 10 yr 4/6 

20-24" 10 yr 4/4 10 yr 4/6 sandy loam 

Hydric Soil Indicators: 

C) Histosol - - ( Concretions - | — - | 

Oo Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor [] Organic Streaking in Sandy Soil 

C Aquic Moisture Regime [J Listed on Local Hydric Soils List | 

oO Reducing Conditions (J Listed on National Hydric Soils List 

wy Gleyed o (Low Chrom: (J Other (Explain in Remarks) 

WETLAND DETERMINATION . 

Hydrophytic Vegetation PresentYYgs” No Is this Sampling Point Within a Wetland? C_Yes> No 

Wetland Hydrology Present? C Yes) No 
Hydric Soils Present? Yes/ No 

Remarks: Plot located adjacent to Flags 32 and 33 : 

* Forest County Soil Survey Not Yet Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/2594 

Applican(Owmer: Crandon Mining Company | 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: F65 

| Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes (No? Plot ID: 4A 

(If needed, explain on reverse.) 

VEGETATION | 

[Dominant Plant Species 
[Acer nibrums i wee | FAC | 9. Aralia mudlicaulis [er | FACU 

2. Tauga canadensis [wee | Facus | 10, Viola spp Sa 
5 Ables batnomee Tce | racw | 11. Trantalis borealis (| bw | FAC 
«Populus wemuloides [we [rac fm | 

[sAcerrubrom fsa [rac [ue | 

s Lycopodium obscurum [ne [racu [rs | | 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
CT Water Stained/Silt Covered Leaves 

TC) Stream, Lake or Tide Gauge Cj Drift Lines 

CO Aerial Photographs Cj High Water Marks 

CO Other | 0 Sand/Silt Deposits 
C) Swollen Tree Bases 

| >< No Recorded Data Available O Exposed Roots 
O Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: No indication of hydrology 
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Map Unit Name * Drainage Class: * 
(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: | | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 
(Munsel (Munsel Notation) Abundance Type | 

Notation) 

0-8" 7.5 yr 4/4 sandy loam 

8-24" 10 yr 4/4 sandy loam 

Hydric Soil Indicators: 

CJ Histosol o Concretions | | | 

CO) Histic Epipedon (] High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor (J Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [((] Listed on Local Hydric Soils List 

CJ Reducing Conditions. [1 Listed on National Hydric Soils List 

Oo Gleyed or Low Chroma __[[] Other (Explain in Remarks) 

Remarks: No indications of hydric soils 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (No Is this Sampling Point Within a Wetland? Yes 
Wetland Hydrology Present? Yes CNX 
Hydric Soils Present? - Yes--CNQX | 

Remarks: Vegetation marginally hydrophytic-no indication of hydrology or hydric soils 

Plot located east of Flag 36 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination | 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company : 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: F65 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes Plot ID: 4B 

(If needed, explain on reverse.) 

VEGETATION 

7 Dominant Plant Species Dominant Plant-Species" ° + Stratum |: Indicator 

1. Tsuga canadensis [wee | Facux | . Copsis wrifotia rer | FACw 
2 Betula alleghaniensis+ | wee | FAC _| 10. Carer spp. pre | 

[s.Acer rubrum [wee | FAC | 11.Lycopusamericanus | hero | OBL 

[s.Picea mariana ifs —[racw [x | 
[sAcerrubrm [some [rac fe | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 90% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
7} Water Stained/Silt Covered Leaves 

| C) Stream, Lake or Tide Gauge CO Drift Lines 

CO) Aerial Photographs C) High Water Marks 

C Other CO Sand/Silt Deposits 
C7) Swollen Tree Bases 

x No Recorded Data Available CJ Exposed Roots 
C) Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water N/A ___ (in.) 
Depth of Free Water in Pit _ N/A___ (in.) 
Depth of Saturated Soil 4 __(in.) 

Remarks: | Clear presence of hydrology 
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Map Unit Name * Drainage Class: * 

(Series and Phase): | 
Field Observations Confirm Mapped Type? Yes No 

Profile Description: 
@ 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ | 

(Munsel (Munsel Notation) Abundance Type , 

Notation) | 

0-4" black sandy loam 

4-15" 25 YR5/2 | wet/sandy 
loam 

15-24" 10 YR 6/2 7.5 yr 5/8 wet/sandy 
loam 

Hydric Soil Indicators: OS 

| Histosol (_.] Concretions 

OO Histic Epipedon 1] High Organic Content in Surface Layer in Sandy Soil 

C Sulfidic Odor [D Organic Streaking in Sandy Soil 

C) Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

C) Reducing Conditions ) Listed on National Hydric Soils List 

OY Gleyed dr Low Chroma) [) Other (Explain in Remarks) 

° 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes~- No- | Is this Sampling’ Point Within a Wetland? CYes) No. 

Wetland Hydrology Present? (~~ Yes No | 
Hydric Soils Present? C Yes) No 

Remarks: Plot located west of Flag 36 

* Forest County Soil Survey Not Complete 
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. Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes CNo> 

Is the area a potential Problem Area? Yes Plot ID: 1A (at Flag No. 1) 

(if needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Speies | Stratum | Indlentor | Dominant Ptan Species | Stratum | Indicator 
1 Abies balsamea * [wee | Facw | 9. Aralia nudicaulis jer | FACU 
2. Populus tremoloides * free =| FAC 10. Cornus canadensis fherb =| FAC | 

[sAcerrubrum® [ee | FAC [ 11. Lycopoatim anatinum | herd | FAC 
‘accersachanm= [ano moo fa TT 
Ee 0 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% : 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
‘a Water Stained/Silt Covered Leaves 

oa Stream, Lake or Tide Gauge CJ Drift Lines 

CO Aerial Photographs CJ High Water Marks 

0 Other 0 Sand/Silt Deposits 
C) Swollen Tree Bases 

x No Recorded Data Available OO Exposed Roots 
CJ Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA__(in.) 
Depth of Saturated Soil NA _ (in.) 

© Remarks: No indication of wetland hydrology 
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Map Unit Name * Drainage Class: * 
(Series and Phase): | 

Field Observations Confirm Mapped Type? — Yes No 

Profile Description: 

Depth (inches) Matrix Color ~ Mottle Colors Mottle Soil Texture/ © 
(Munsel Notation) (Munsel Notation) Abundance Type | | 

Hydric Soil Indicators: | 

C) Histosol. (_} Concretions - / — | a a | 

CO Histic Epipedon (-] High Organic Content in Surface Layer in Sandy Soil 

CJ Sulfidic Odor (] Organic Streaking in Sandy Soil | 

0 Aquic Moisture Regime  ([(] Listed on Local Hydric Soils List . 

oO Reducing Conditions ( Listed on National Hydric Soils List 

CJ Gleyed or Low Chroma _  ([(] Other (Explain in Remarks) 

Remarks: Too rocky to get a soil sample. 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes CNo” Is this Sampling Point Within a Wetland? Yes 
Wetland Hydrology Present? Yes CNov 
Hydric Soils Present? Yes (No 

Remarks: Plot located at Flag 1 

* Forest County Soil Survey Not Complete | 
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Data Form 

Routine Wetland Determination 
(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

ApplicanyOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Yes No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes (No> 

Is the area a potential Problem Area? Yes (No) Plot ID: 1B 

(If needed, explain on reverse.) 

_ VEGETATION 

Dominant Plant Species Dominant Plant Species | Stratum | Indicator | 

1. Thuja occidentelis * tree FACW 9, Osmunda claytoniana nerd =| OBL 

2. Populus tremuloides free | FAC 10. Abies balsamea tree FACW 

[s:Picea mariana we [racw fs fT 
‘edcrninm pane we fe 

@ coms consis [mm [mc fs 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species | 

| (excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 

| : CO Water Stained/Silt Covered Leaves 

C] Stream, Lake or Tide Gauge Oj Drift Lines 

Oj Aerial Photographs OO High Water Marks 

Cj Other C) Sand/Silt Deposits 

Cj Swollen Tree Bases 

> _No Recorded Data Available C Exposed Roots 

kc Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water NA _ (in.) 

Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

@ Remarks: Hydrology clearly evidenced by topographic position 
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Map Unit Name * Drainage Class: * | 

(Series and Phase): | | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 

(Munsel Notation) (Munsel Notation) Abundance Type | | 

0-24" 10 YR 7/2 10 yr 6/8 minor silt loam 

Hydric Soil Indicators: 

Histosol _ {] Coneretions. - a oe 

Cj Histic Epipedon (1 High Organic Content in Surface Layer in Sandy Soil 

0D Sulfidic Odor ["] Organic Streaking in Sandy Soil 

Oj Aquic Moisture Regime [[] Listed on Local Hydric Soils List 

‘= Reducing Conditions (J Listed on National Hydric Soils List 

BY _—_ Glleyed oxLow Chroma {J Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present XYes? No Is this Sampling Point Within a Wetland? No 

Wetland Hydrology Present? Yes) No 
Hydric Soils Present? es) No 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/94 

Applicant/Owner: Crandon Mining Company 

Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? (Yes) No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes Oo 

Is the area a potential Problem Area? Yes CN® Plot ID: 2A 

(If needed, explain on reverse.) 

| VEGETATION 

Dominant Plant Species | Stratum | Indicator Dominant Plant Species | Stratum | Indicator 

1. Populus tremuloides * fuee | Fac | 9. Osmunda claytoniana fherb | FAC+ 

2Betula papyrifeas [wee [racu [mT 
3. Abies balsamen fie [rscw [| 
‘ederim ifaw fe fe 
[s.Acersaccarinum [ame [racu [ms | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). < 50% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
7 Water Stained/Silt Covered Leaves 

CJ Stream, Lake or Tide Gauge CJ Drift Lines 

CO Aerial Photographs CO High Water Marks 

CT) Other CJ Sand/Silt Deposits 
CT) Swollen Tree Bases 

X — No Recorded Data Available CO Exposed Roots 
C) Periodically Flooded Channels/Depressions 

Field Observations: | 

Depth of Surface Water NA _ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA_ (in.) 

© Remarks: No indicators of wetland hydrology 
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Map Unit Name * Drainage Class: * 
(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 
(Munsel Notation) (Munsel Notation) Abundance Type | | 

0-24" 10 YR 6/8 silt loam 

Hydric Soil Indicators: 

— Histosol. — [[J Concretions Be 

Cj Histic Epipedon (7 High Organic Content in Surface Layer in Sandy Soil 

O Sulfidic Odor [J Organic Streaking in Sandy Soil 

O Aquic Moisture Regime [(] Listed on Local Hydric Soils List 

CO Reducing Conditions (J Listed on National Hydric Soils List 

OC Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: No hydric indicators | 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (Noa Is this Sampling Point Within a Wetland? Yes ( No) 
Wetland Hydrology Present? Yes ( No 
Hydric Soils Present? Yes (No) 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

| (1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/254 

Investigator: Ron Steg/Brad Helmandollar 

| Do Normal Circumstances exist on the site? | Yes No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes No 

Is the area a potential Problem Area? Yes No Plot ID: 2B 

(If needed, explain on reverse.) 

VEGETATION 

[Dominant Plant Species ___| Stratum | indicator | Dominant Plant Species | Stratum | Indicator _ 
[1.Picea mariana ___—_—(twee__| FACW | 9. Calamagrosis canadensis | hero | OBL 

2. Populus tremuloides * ftree =| FAC 10. Lycopus americonus ‘herb =| OBL 

[Acer nibrum aay [rac fe | 

eg a a 
Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 100% 

HYDROLOGY 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
CT Water Stained/Silt Covered Leaves 

0D Stream, Lake or Tide Gauge OC Drift Lines 
CT Aerial Photographs Cl High Water Marks 
‘a Other C) Sand/Silt Deposits 

CJ Swollen Tree Bases 

>< No Recorded Data Available CO) Exposed Roots . 

| iM Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

@ Remarks: Hydrology clearly evidenced by topography 
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Map Unit Name * Drainage Class: * 

(Series and Phase): | 

Field Observations Confirm Mapped Type? Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 
(Munsel Notation) (Munsel Notation) Abundance Type | 

0-4" black organic 

4-14" 10 YR 7/2 10 YR 6/8 minor silt loam 

Hydric Soil Indicators: 

) Histosol. | [].Coneretions. ae | . 

O Histic Epipedon (] High Organic Content in Surface Layer in Sandy Soil 

OD Sulfidic Odor () Organic Streaking in Sandy Soil 

Cj Aquic Moisture Regime [J Listed on Local Hydric Soils List 

Cc) Reducing Conditions [_] Listed on National Hydric Soils List 

BX _Glleyed of Low Chroma) [ Other (Explain in Remarks) 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present‘Y Yes) No Is this Sampling Point Within a Wetland? No 

Wetland Hydrology Present? Ye No 
Hydric Soils Present? Yes’ No 

Remarks: Plot located adjacent to Flag 14 . 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© ProjectiSite Crandon Mine Site 
ApplicanvOwner: Crandon Mining Company 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? Ye No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes (No 

Is the area a potential Problem Area? Yes Plot ID: 3A 

(If needed, explain on reverse.) 

VEGETATION 

1 Abies balsamea [wee | FAcw | 9, Rubus idacus [ere | Facu+ 
2. Populus tremloides * fire | Fac | 10. Clintonia borealis fherb | FACH 

3. Betula papyrifera tree FACU 11. Acer rubrum free =| FAC 

s Conus americana fam [racu [a || 
‘sAcrntnm fame fects «dT id 

@ «| cccruscanaiensis free [rac fis 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 

(excluding FAC). 60% 

HYDROLOGY | 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
DJ Water Stained/Silt Covered Leaves 

C) Stream, Lake or Tide Gauge CO Drift Lines 

CC Aerial Photographs CO High Water Marks 

CT) Other CO) Sand/Silt Deposits 
CJ Swollen Tree Bases 

>< No Recorded Data Available CJ Exposed Roots 
CT) Periodically Flooded Channels 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

Remarks: Topography sloping towards wetland 

© No hydrology indicators present 

[80-02]93C049 C-60 Foth & Van Dyke



Map Unit Name * Drainage Class: * 

(Series and Phase): 
| Field Observations Confirm Mapped Type? Yes No 

Profile Description: | | 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 
(Munsel (Munsel Notation) Abundance Type | 

Notation) 

0-24 10 YR 6/4 10 YR 5/8 minor silty loam/ 
stoney | 

Hydric Soil Indicators: . | ae . a 

CT) Histosol [_) Concretions | 

CT Histic Epipedon (1) High Organic Content in Surface Layer in Sandy Soil 

Oj Sulfidic Odor (-) Organic Streaking in Sandy Soil 

CO Aquic Moisture Regime [) Listed on Local Hydric Soils List 

0 Reducing Conditions [J Listed on National Hydric Soils List 

C) Gleyed or Low Chroma [J Other (Explain in Remarks) 

Remarks: Very stoney soil-no hydric indicators © 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? Yes (No _| Is this Sampling Point Within a Wetland? Yes (No ) 
Wetland Hydrology Present? . Yes ( No~. | 
Hydric Soils Present? Yes (No ) } 

* Forest County Soil Survey Not Complete 
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Data Form 
Routine Wetland Determination 

(1987 COE Wetlands Delineation Manual) 

© Project/Site: Crandon Mine Site Date: 8/25/04 

sepicaOwaer Canon Mining Compan 
Investigator: Ron Steg/Brad Helmandollar 

Do Normal Circumstances exist on the site? “Yes> No Wetland ID: P2 

Is the site significantly disturbed (Atypical Situation)? Yes CNo> 

Is the area a potential Problem Area? Yes Plot ID: 3B 
(If needed, explain on reverse.) } 

VEGETATION 

[Dominant Piant Species __| Stratum. | Indicator-|-Dominant-Plant Spesies~ | Stratum-| Indiator 
1 Populus tremuloides __| wee | FACW | 9.Cormus canadensis | herb | FAC 
2. Thuja occidentalis+ | wee__| FACW_| 10, Sphagnum spp. rer | opt 

[3.Picea mariana wee [racw [| 
s Abies balsamea [wee fracw [mT 

[s.Acer mibrum fsa [rac [|| 
s.Alnus nigosa [sty [ome |e | 

Percent of Dominant Species that are OBL, FACW, or FAC * = dominant species 
(excluding FAC). 100% 

HYDROLOGY | 

Recorded Data (Describe in Remarks): Wetland Hydrology Indicators: 
LY Water Stained/Silt Covered Leaves | 

OD Stream, Lake or Tide Gauge C7 Drift Lines 
O Aerial Photographs CT) High Water Marks 
0 Other 0 Sand/Silt Deposits 

Cj Swollen Tree Bases 

X__ No Recorded Data Available C Exposed Roots 
ps Periodically Flooded Channels/Depressions 

Field Observations: 
Depth of Surface Water _NA_ (in.) 
Depth of Free Water in Pit _NA_ (in.) 
Depth of Saturated Soil NA _ (in.) 

[80-02]93C049 C-62 Foth & Van Dyke



Map Unit Name * Drainage Class: * 
(Series and Phase): 

Field Observations Confirm Mapped Type? — Yes No 

Profile Description: 

Depth (inches) Matrix Color Mottle Colors Mottle Soil Texture/ © 
(Munsel (Munsel Notation) Abundance Type oe | 

Notation) 

too rocky to - 
advance soil 

probe 

Hydric Soil Indicators: oe | | | | 

7 Histosol [-] Concretions 

Oo Histic Epipedon (1) High Organic Content in Surface Layer in Sandy Soil 

CT) Sulfidic Odor () Organic Streaking in Sandy Soil | 

oO Aquic Moisture Regime [( Listed on Local Hydric Soils List 

OC) Reducing Conditions (J Listed on National Hydric Soils List 

OC Gleyed or Low Chroma __[[] Other (Explain in Remarks) 

° 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? (Yes No _ Is.this Sampling Point Within a Wetland? No | 
Wetland Hydrology Present? Yes/ No 
Hydric Soils Present? es No 

Remarks: Plot is located adjacent to Flag 35 
Hydric soils assumed based on vegetation, hydrology and landscape position 

* Forest County Soil Survey Not Complete 

[80-02193C049 C-63 Foth & Van Dyke



| ; | Appendix D 

Normalized Results of 10 Functional oe 
_ Models for Wetlands for the Study Area



| Appendix 3.10-4 Table 1 : 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function _ Function Function Function — Function Function Function Function Function Total 

| AL | 400 Te 00 P80 T2380 | 09087 
| Az | toso | 360 TAT | 88S OS 0030.77 
PAST 640 eG 008928 OSS S000 243 
| Bi 840 | 280822 POST 000 |] 2193 
| Ba | 2080 | 52 | 852552 | 00 P5225 S090 49.83 
PBT 320 | 2728832805200 0008419 
| Ba i960 | 46 TART PSS 090458 
PBs aan fs 80 G00 S200 32.46 

| Bs 880 02456 408000 SS tO 0.00 T2518 
pie 22.00 | 5123-20 SOE 8OR 5-28 | 50077 2458255835 

Pp pz | 600 TA 280080309 0001733 
of pst T2008 S880 BES SST 0.0032. 
mL pa [i960 | 44 T5256 P49 0.90 4549 

PF D4aA* [000 Tt RT S36 | 00 | 482805 0.00 28.00 
Pp bse T8800 Toe 280 |G T8900 | 50002487 
Pp pee | 880 fe TSP 8S S000 24.22 
p bis | 600 | eS 48000880 0.00 20.59 
Fi T6880 | 3.76 | 80 | 828220 9ST 0.90 38.08 
Fre [too T5300 4805885255090 63.23 

[Fa [2t20 T4696 58H 8B 4808S 20 tST090SG 
[Fs [600 Tes T3820 | | PSS 9S 2385 39.92 
[Fe | 840 Ts] 08] 89D | 8H |} 080 | 90S | 000 S| 23.94 
[F7_ {2200 [86280 | SH | 05H | 8ST 2550904758 
[rs | 960 S| Se TTT 89S OTS 090 26.80 
[Fo | too [496 T8882 |S 84220 2.05 58.46 
[Fie | 2240) [552 T3852 | B04 4S 8380S 0.90 59.88 

» [Fue [1520 [456 [3-12 T5876 | 008 E50 | 60S 2854542 
y (Fi [2400 [sz 368 | G8 5ST OE 200 T0905 
fuse | 1280 7 064 [| 3.20 7° | 5.76 S| 00 | ESO IST 000 | 88-BT 
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Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water | : 

Floodwater Shoreline Quality Cultural 

Wetland Biological | Hydrologic Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function — Function Function Function Function Total 

Fis] 2080 [assis dCi CdSCSCiCdSSCSCSdSCSS SSCS 8B 
[Fie | 1550 | ti | 3068 | 616 | 000 [464 [3.70 | 2200 | 3.40) | 3.25 43.65 

FI 920] dds «dE Sod Cd tO «SiS 000 —*| 27.20 
Fe] 20.80] 12 368d Sd CSC CdYSSSCt SCC «| 0 —«dP~SS | —«Y = 0.06 
Fis] 33.60] 360 | Ci SCdC(ti‘i CSCC CdS OCC CYSTS «COD 

F280 | 0s | os «dE Sod *COCdYSCtS Ss SSC 
¢ [ops [oa eid CP SOP CdS iT S090 «YS 

a5" | 13.80] aed C«d Cod Cds 
[F206 | 720. | 21 #+2=| 44 | 240 [ 000 [168 | 000 | 065 | 60 | 0.00} 
[Fav | 880 | 408 | 144 [ 504 [ooo [384 [3.70 | so T2703 

Pyros | 2500 | 592 | 320 | 608 | 432 [ 496 [3.05 | 245] 3.30 | 0.905918 
[F297] 2040] 408 28d dd CdS OCT OCT SoC 

F30. | 700 | 176 +| (#144 | 224 &| ooo [ i160 | 000 | 090 | i6o | 0.00 tt 
[ref 1680 | 44 #+| (52. +~| 560 | ooo [ 456 [| 435 | 230 | 220) | 090 | 42.79 
[—¥32* | 760 [| oz | 128 | 504 | ooo [ 400 [215 [| 080 | 165 | 000 | 22.76 
Ba 720 30d C«d oi C« SiO CSCS «000 —«d 26.00 
Fa foo fsa STi SSC*C“‘iRSC‘“‘“K”:~SCT T9680 S00 19.00 

[—¥35. | 1640 | 06 | 200 #|[| 576 | ooo | 456 [| 415 [0195 | 220) | 235 | 40.01 | 
(#36. | 1040 | 07 | 1s [| 456 #|[ ooo [3.28 | 370 {150 | 220) | 235 | 3039 | 
(#37, | 2870 | 640 | 376 | 560 | 400 | 608 [ 380 [420° | 255 | 205 | 67.14 | 

8+) 700~«dY~SSCa SCT SCitC<‘*T:*<‘éi OCT TT |S] 0019.30 
9 sao aed C*dCti Sd CdS CP sds «| SST 
Fao [2530+ 46 | 320 +#-| 528 | ooo [ 568 [415 [290 2558.25 56.95 
ea i002 26d Codd dCs 
as oso oe 320d C« Cds CEs Td 30 
eas a0 02 dt «doo «dP CdS SoCs «T0887 
ae 0 320d sai oe OCS P88 
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Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 

[Fas] 1040 [024 | 280 [544 | 000 | 416 ~~] 260 [125 | 140 | 000] 2809 
[_Fs0| 720 | 024 | 280 | sa2__| 000 | 392 | 215 | 080 | 1.65 | 000 | 33.88 
| FSi | 8.00 TaOPT 845.0024 86 
[_Fs2_| 1640 | 072 | 336 | 608 | 000 | 488] 215 | 170 | 265 | 0.90 | 38.84 

[53 | _t720| 456_| 3.12 +| 608 | 000 | 4m | 435. ~-230.~*<| 140 | 000 | 43.73 
[—Fs4| 1320_ | 06s | 320. | 560 | 000 | 4356. | 245. -| 415. -[ 240 | 000 | 32.60 

[35-760 | 02s | 286+ 440 000 | 332 ~*4| 213 ~—~4Y ~—=ia30—~=«~E:~Si 0 ~—~«d~SCi +d; 
Fs 21.00 | 584 | 296 | 536 | 368 | 304 | 3.90 | 308 | 220 | 090 | 3453 

[Fs iss | 02s | ase —*4 a2 —S«dP~SioS*dtCtC=tiG SCdPSCtS«dSCSti~C*dS=SC*i‘iaSONC*dYsSCigs da 
[Foe | 20.00 | 46a 2.00 +| 584 | 000 | 50a | 500 | 260 | 2.70 | 325 | si.o7 

Feit [880 | 336. | 128 +| 4as—-| 000 3.68 ~~ 370 ~~ io —~«dS~CiaS «dE Sis «dC a 
ol Fe | 1440] 456 | 168 | 328 | 000 | 46a 435_-[ 240 ~~ 24s | is) 
i[__Fe* | 1880 [5.12 | 2.00 | 5.4 000 | 50s -+| 435. -[ 320 | 195 | 090 | 4630 
[_Fea® [1520 | siz | 2.00 | 568 | 000 | 304 | 305 | 205 | 265 | 000 | 40.79 
[_Fos* [2080 | 46a | 152 | 336 | 000 | 328 | 215. 170 | 160 | 090 | #393 
[Fee | 20.00 | 436. | 184 +| 368 | 000 | 448+] 43s | 230 | 195 | 0.90 | 46.06 _ 
[Fo [920 | 408 | 14a —*d|—s36_—~4| 000+ ~~ SCS O*«YSSi BO ~*~ «dP Sis «ds 

Fo" | 13.60 | 096 | 1.68 | 520 | 000 | 408 | 305 | 140 | 165 | 090 | 3252 
Fae f 880 | om | 168 —~*4Y Si «dY~SCio dCi SSC*dYSCti‘ OSC SC*dTSCi OS =«dS;S=C*iétS*d;SCi as 
Feit [ago | 452 | tae —*d| —is92 ~—~«dP~SioS«dSSCti CYC «dP Sis «dCi —«;~CiS00 

cree | 7.60 | 024 [256 ~*| 5s2-+| 000 | 400.~*4| 285. ~~) is —*4| 2.20 ~«d?SCt*i=d;Ct aT 
Fer [760 | 024 | 286 —SC«dY:C*‘ «SNCS CdYSSSCiOSC~*dSC“‘ SCY «di *d| is =«dts=Ci a 
F970 +4 sip Si S*dCStiSC*dSSCtiSdYCSCtit SCC SC«dPSts «dP Sis «dCi 

Pp Fia* [i760 | 24 T5044 P 4825825 43.06 
Fie | 380) | 024 | 892 5A POSS | 000 S| 2:7.86 
Fie [13.60 | 06a [320 -| saa 000 | 42 4s | 195 | 220 | 325 | 3867 _ 

Pit 760 | 024280500 | 89S 8040.00 24.03 
Fi [680 | 024 T8052 0089285 SS 2852718 

| Fi2A T1440 [024 280 TOT |S S805 825 36.38 
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Appendix 3.10-4 Table 1 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

Storm and Water : 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 

Fis] 1080 [024 [280 ~~ 40i =< +000 +] 46 ~~~=«Y~S=C=*dSSS SPSS CSCC ~—«d;~Ct 
Fis [11.60 [064 | 320~~*| 592 000 | 496 | 260 | 160 | 200 | 0.00 | 3252 
Fi [i280 [000 T8480 |] 8B STS 0.002786 
ar] 680 | 0280 SC«dCt*t=‘ wT CdPCCtSdSSC—itSC*dPSCtik dS YC —«dE dS «000 «YC 
a 760] id 0—i*d i id odd CPCs Too —«dYC=C_ 
aro seid «dod CdS Cds CdSCiO CdS «COS 
af a0 0 seid CdCS dP iO «dS ~*~ «dC as 

Kr 080 6 aa das doit ds «dCi «Pid 
Kr] 1720] 2.00—S—~YSCit‘( BA SC*dSCtCdSCtS CPSC OY dP «CARO 
Kx [0 ase Cd SCdSt CdS ~«dCSCt OCC] «COS 

of _K4_ [ too | 024 [sz 7 480 | 000] S805 825 32.05 
A790 | 02s «dt tdi Sid StS OY SYS 

wt 60] aed i oid OCT dT 
[m2 | 880 | 7 | 144 | 256 [000 | 184 | 000 | 090 | 30 | 001860 
[3 [ 360 | 408 | iz | 560 | 000 | 448 | 3.05 | 095090364 
[M4 | sso | o24 | 128 | 456 [| 000 | 368 | 215 | os 23500] 

ws 1600 «dad «dod CTs tO C*dYC |S 
[Me | i120 | 368 | 09 | 424 [ooo [| 384 0 | 2s TS TOS T0008 87 
np .60 | 0s dCi od SC~tiSCdYCSCiS dS CSO S825 «|= 
[ow | 1880 | 5.12 | 320 | 544 [| 000 [560 | 435 | 245 T2200 0.90 48.06 

os | 1120 aoe aSCdYC*~=i‘ IS CdS CdSSCti CdS CdS CYS 35 «|= 
[pi | 1300 | 328 | 224 &# | 368 [| 336 [368 | 3.05 | OT 95S T0036 54 
[poe | i720 | 456 | 184 | 608 | 000 [472 | 435 | 230) | 95 | 0043.00 

TR 360] 49d OCCT CTY | 0 «d= 
Rak [1600] 496 296d «dCi «Psd C=O S«dSC 
Ra 2680 sd 2d dS~ti OCS BO «dE SC*dYCSCO TSS —«dYCST_ 
Re ao a0 ed dP CYS C~ SSC Sd Sto «| CdT Te 
Rr P1040 | 08 20d dod YO C*dCiBO CdS SYS 7.0 
Rin 1720 | 320s «dE os PCC CEs 
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Appendix 3.10-4 Table 1 : : 

Normalized Results of 10 Functional Models 

for 127 Wetlands in the Study Area 

_——————CFUNCTIONAL MODELS SSOSC—SSC“CSCSCSCSCSCSCSSCSCOCSCSC‘“‘“CNNNNN 
| Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Function Function Function Function Function Function Function Function Function Function Total 

[Ree [1400] 06s] -200~~«Y~SC=i~—SC«dSC(‘éjOCY~‘S28—=~dPSCiSdPSCiTO~C*dSC‘ig STi =d;Ci 
Tr [1320 [ost 46a «fsa «dT ood C*dSCO*i‘S Yi) 

[_12* [20.00 | 004 | 46e_ +4 is. —~=«dCtiSCdPSCtCtiSG SCC ~«*dSC*‘izsO «Tis «dC 
a CC DZ De A DO 

[re [27.60 | 6a [ 588+ saa —«dCtiSCdPSC~=‘iOC*di;S=C(‘ag«#OBSOCC3O-+| 2s «dP Sis «dC 
[ts | 1520 | 064 | 296 ~*~ -336—~«Y Sid) SS SCdSCtiSOC*dPSCCiSSC*dSSCSCiS «dCi SSC 
[wir [2240 | 532 | 6io +4 se —S=«dY~Sik SSS SSC*dtSC‘SS SCdYSSCikSC*dYSCi SS S*dY SC ~«*d;SCt 
[war [2280 552 | soa -+t isa —SC«dYS=SCitSSCdTSC“‘(§MASC#*dSSS‘433—=«Y~SSiS~*dSCi‘iaOS YO ~*dYSC a 
[_x2_| 12.00 [024 [128 ~+| 488-| 000 | 392 ~*+4| 25+ 40s —~«4 == Sto SdYSC 
[x3 | 2000 | 456 | ae —=dYSCCt=iBSSC*dSC“‘ialaSdYSSCt CdS CdS SC*dPSCti~«dYCtiSC*dSCi 

| | x4 | 080 |e 8G| EGS TSS E230 | 00 T2824 
T | : 

'  +wetlands of special interest 
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Appendix 3.10-4 Table 2 

Normalized Results of 10 Functional Models for 23 Wetlands 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland Wetland _ Biological Support Groundwater Storage Protection Maintenance Economic Recreational Aesthetics Education 

No. Type Function Function Function Function Function . Function Function Function Function Function Total 
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a ard dd 
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SM-shallow marsh, SS-shrub swamp, DS-deciduous swamp, CS-conifer swamp 
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Appendix 3.10-4 Table 3 

Normalized Results of 10 Functional Wetland Assessment Models 

for 20 Wetlands in the Plant Site , 

Storm and Water 

Hydrologic Floodwater Shoreline Quality Cultural and 

Wetland _ Biological Support Groundwate Storage Protection Maintenance Economic Recreational Aesthetics Education , 

No. Function Function Function Function Function Function Function Function Function Function Total 
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Appendix E 

®& Wetland Compensation Site Search Information Request oo 
Mailing List and Relevant Correspondence



| CRANDON PROJECT 
WETLAND COMPENSATION SITE SEARCH MAILING LIST ' 

JANET SMITH WILLIAM RICHIE 
GREEN BAY FIELD OFFICE REGIONAL DIRECTOR 
US FISH & WILDLIFE SERVICE ’ DUCKS UNLIMITED 

© 1015 CHALLENGER COURT 1568 HILL CIRCLE DRIVE 
GREEN BAY WI 54311-8331 ST GERMAINE WI 54558 

KENNETH SLOAN JOHN HUFF 

FORESTRY SUPERVISOR WILDLIFE MANAGER | 

WDNR RANGER STATION WISCONSIN DEPARTMENT OF NATURAL 
HIGHWAY 17 RESOURCES 
PO BOX 576 647 LAKELAND ROAD . 

RHINELANDER WI 54501 SHAWANO WI 54166 

MICHAEL SOHASKY CHARLES FLEISCHMAN 

| COUNTY FOREST ADMINISTRATOR LAND AND FOREST AGENT 

LANGLADE COUNTY FORESTRY OCONTO COUNTY COURTHOUSE 

DEPARTMENT 300 WASHINGTON STREET 

| FAIRGROUNDS OCONTO WI 54153-1621 

BOX 460 
ANTIGO WI 54409 KATHRYN GORICHAN 

SOIL CONSERVATION SERVICE 

JOHN B HESS 72 ACKLEY STREET ROOM 3 

WDNR RANGER STATION ANTIGO WI 54409-2405 
PO BOX 371 | 
CRANDON WI 54520 DAVID ZIOLKOWSKI 

FOREST COUNTY COURTHOUSE 

TODD C MCCOURT 200 E MADISON STREET 
WDNR RANGER STATION CRANDON WI 54520-1414 
PO BOX 96 
OCONTO FALLS WI 54154 RICHARD ROLLMAN 

COUNTY FOREST ADMINISTRATOR 

RON ECKSTEIN ONEIDA COUNTY COURTHOUSE 
© WILDLIFE BIOLOGIST COURTHOUSE SQUARE 

WDNR RANGER STATION PO BOX 400 
PO BOX 576 RHINELANDER WI 54501 
RHINELANDER WI 54501 

DIRECTOR 
CARL MCILQUHAM FORESTRY AND PARKS DEPARTMENT 

WILDLIFE MANAGER LANGLADE COUNTY COURTHOUSE 

PO BOX 310 | ANTIGO WI 54409 | 

ANTIGO WI 54409 
PETE LINDGREN 

JON O JACKSON SOIL CONSERVATION SERVICE 

OFFICE OF ENVIRONMENTAL ANALYSIS 3375 AIRPORT ROAD 
WISCONSIN DEPARTMENT OF RHINELANDER WI 54501 
TRANSPORTATION 
ROOM 951, HILL FARMS OFFICE BUILDING RHODA SPENCER 
4802 SHEBOYGAN AVENUE ASCS 
PO BOX 7916 300 S LAKE AVENUE 

MADISON WI 53707 CRANDON WI 54520 

SUE VAP JAMES LUKAS 

NICOLET FOREST RANGER COUNTY EXECUTIVE DIRECTOR 

US FOREST SERVICE AGRICULTURAL STABILIZATION 

LAONA RANGER STATION CONSERVATION SERVICE 

LAONA WI 54541 111 ARBUTUS AVENUE 
OCONTO WI 54153 

HARLEY ERBS , 
REGIONAL VICE PRESIDENT 
TROUT UNLIMITED 

© 15 ISLEVIEW DRIVE 
- RHINELANDER WI 54501 

E-1



| Te ee ee ( * hy ra ne 5 2 eo ee Za yn ae atv aed kee | 

(ZenGaadwianae es TIDAL fF 
Beg res See eS bag Soe ee pole ae hs Qh gs per aa ae ia 

7 N. BROWN ST., 3RD FLOOR 
© RHINELANDER, WI 54501-3161 

July 15, 1994 

Dear 

Crandon Mining Company (CMC) is proposing to develop a mining project at a site 
approximately 5 miles south of the city of Crandon, Wisconsin. If the mining project moves into 

: construction, approximately 80 acres of wetlands will be modified. As part of the permitting 
process, a compensation program will need to be developed that will replace the functional uses 
and values of those wetlands. 

We are seeking wetland restoration and development projects that CMC could participate in as 
part of this mitigation program. Potential projects should meet the following criteria: 

1. The wetland projects should have high value for wildlife and be constructed such that 
@ | they will require minimal or no maintenance over time. 

2. Mitigation sites should be located as close to Crandon, Wisconsin, as possible. 
However, sites anywhere in Forest, Langlade, Oneida or Oconto Counties may prove to 
be feasible for compensation. 

3. High priority sites are those that will restore previouslv drained or otherwise modified 

| wetlands. Restoration sites could include agricultural lands that have been drained, , 
wetlands that have been dried up due to drainage programs, or sites otherwise modified 
by man’s activity that could be restored to a wetland status. 

4. Mitigation sites will preferably be larger than 20 acres. At this time there is no upper 
limit to the size of any single contiguous wetland mitigation site. 

5. Potential mitigation sites that are already planned, or for which preliminary feasibility 
| work has been done, will be preferred. However, potential projects that have had no 

planning to date will also be considered. 

6. Preference will be given to sites that are, or will be, in public ownership and for which 
there is a long-term commitment to maintenance. 

© RHINELANDER BUSINESS OFFICE CRANDON FIELD OFFICE 
7 N. BROWN ST., 3RD FLOOR P.O. BOX 336 104 W. MADISON 
RHINELANDER, WI 54501-3161 CRANDON, WI 54520-0336 

| TEL.: (715) 365-1450 FAX: (715) 365-1457 &) E-2 TEL.: (715) 478-3393 FAX: (715) 478-3641



July 15, 1994 | 
Page 2 | 

We are interested in learning about and discussing with you any potential sites you may be aware - 

of that meet some or all of the above criteria. We expect to identify potential alternative 

mitigation sites before August 15, 1994. 

If you are aware of any potential sites that would become feasible or further enhanced by outside | 

funding, or if you would like clarification on any of the above criteria or the intent of this letter, 

please give me a call at 715-365-1450 or call either Tim Weyenberg or Ron Steg with Foth & 

Van Dyke at 414-497-2500. We would be happy to discuss your project with you and, if 

appropriate, arrange a site visit. 

Sincerely, | 

Don Moe 
Technical/Permitting Manager 

cc: Tim Weyenberg, Foth & Van Dyke 
Ron Steg, Foth & Van Dyke 
Jerry Sevick, Foth & Van Dyke 
U.S. Forest Service 
U.S. Environmental Protection Agency 

© U.S. Army Corps of Engineers 

| E-3



Wetland Compensation Site Soil Boring Logs | a



State of Wisconsin Route to: SOIL BORING LOG INFORMATION 

Department of Natural Resources [J Solid Waste [] Haz. Waste Form 4400-122 7-91 

[) Emergency Response ([) Underground Tanks 

[] Wastewater , (11 Water Resources 

WM sOther Page 1 of 1 

© Facility/Project Name License/Permit/Monitoring Number Boring Number 

Garrity Farms - Wetland Compensation Site Not Applicable B-1 

Boring Drilled by (Firm name and name of crew chief) Date Started Date Completed Drilling Method 

Dan Zielowzowski/Randy Rudtke 04/07/95 04/07/95 2° Split Spoon (Continuous 

Boart Longyear Sampling) 

ONR Facility Well. No. WI Unique Well No. |Common Well Name __ | Final Static Water Level Surface Elevation Borehole Diameter 

—_— — —_ Not Measured ~819 2.5 inches 

Boring Location (See Figure 8-3) Local Grid Location (if applicable) | 

State Plane N, E S/C/N Lat N E 

NW 1/4 of NE 1/4 of Section 5, T27N, R17E Long Feet Ss Feet W 

County DNR County Code Civil Town/City/or Village 

Shawano Cecil 

SAMPLE U Soil Properties 

Soil/Rock description Ss 

No. Blow | Depth in and geologic origin for C | Graph} Well | PID/ Mst | Liq | Plas RQD/ 
Counts Feet each major unit S$ | Log | Diag] FID Cont] Lim |] Lim Comm 

1 | 18 3/3 |-- 0-1.6 Black (10 YR 2/1) organic topsoil (silty OL 

-- sand muck) mod. coarse blocky structure, 

-- frozen, roots and organic fibers 

10/3 |-- 1 1.6-1.8 Dark grey (5 Y 4/1) silty sand with SM 

-- fibrous organic material, weak fine blocky 

-- structure, v. damp, soft, minor clay 

2 |} 21 5/7 |-- 2 1.8-4.0 Grey (5 Y 5/1) fine sand with silt, SP- 

-- minor organics, structureless wet, loose SM 

@ i i«t.- 

3 | 20 2/2 |-- 4 4.0-8.0 Grey brown (2.5 Y 4/2) fine sand SP 

-- with minor organics, structureless wet, loose, 
-- minor stratification 

1/1 |j-- 5 

4 | 18 1/2 |-- 6 (6-8) as above SP 

3/3 |-- 7 

-- 8 
-- E.O.B. 8' 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature Cr , a - ’) Firm 

\e Ow . | “lay “RE WM Foth & Van Dyke 
This form is authorized by Chapters 114.147 and 162, Wis. Stats. Completion of this report is mandatory. 

Penalties: Forfeit not less than $10 nor more then $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 
days, or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 114.06, Wis. Stats. 
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State of Wisconsin Route to: SOIL BORING LOG INFORMATION 

Department of Natural Resources []} Solid Waste [) Haz. Waste Form 4400-122 7-91 

[] Emergency Response (1 Underground Tanks 

[] Wastewater [] Water Resources 
WM Other Page 1 of 1 

Facility/Project Name | License/Permit/Monitoring Number Boring Number © 

Garrity Farms - Wetland Compensation Site Not Applicable B-2 

Boring Drilled by (Firm name and name of crew chief) Date Started Date Completed Drilling Method 

Dan Zielowzowski/Randy Rudtke 04/07/95 04/07/95 2" Split Spoon (Continuous 

Boart Longyear Sampling) 

DNR Facility Well No. WI Unique Well No. |Common Well Name | Final Static Water Level Surface Elevation Borehole Diameter 

— — _— Not Measured ~821 2.5 inches 

Boring Location (See Figure 8-3) Local Grid Location (if applicable) 

State Plane N, E S/C/N Lat N E 

NW 1/4 of NE 1/4 of Section 5, T27N, R17E Long Feet S Feet W 

County DNR County Code Civil Town/City/or Village 

Shawano Cecil 

SAMPLE U Soil Properties 

Soil/Rock description S 

No. |Rec]| Blow | Depth in and geologic origin for C | Graph] Well | PID/ Mst | Liq | Plas RQD/ 

(in) | Counts Feet each major unit S | Log | Diag] FID Cont | Lim | Lim Comm 

1 2/2 |-- 0-1.6 Dark brown (10 YR 2/2) organic topsoil OL 

-- (silty sand) mod., med. blocky structure, 
-- frozen, roots 

11/9 |-- 1 1.1-2.2 Grey-brown (2.5 Y 3/3) silty sand with SM 

-- minor clay and organics, weak, fine blocky 

-- structure, damp, soft 

2 4/4 |-- 2 2.2-8.0 Brown (10 YR 5/4) brown fine sand with | SP 

-- minor silt, structureless wet, loose weak 

-- stratification 

[os © 

3 5/4 |-- 4 (4-6) as above with minor organics and SP 

-- occasional silt lenses SM 

5/5 |-- 5 

4 2/2 |-- 6 (6-8) as above, less silt, sand is coarser SP 

2/1 |-- 7 

-- 8 
-- E.O.B. 8' 

| hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature , . 7 > | Firm | 

Gre . Sluela (em rot & Van Dyke 
This form is authorized by Chapters 114.147 and 162, Wis. Stats. Completion of this report is mandatory. 

Penalties: Forfeit not less than $10 nor more then $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 

days, or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 114.06, Wis. Stats. 
a a,
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State of Wisconsin Route to: SOIL BORING LOG INFORMATION 

Department of Natural Resources O Solid Waste O Haz. Waste Form 4400-122 7-91 
[) Emergency Response [J Underground Tanks 

CL) Wastewater [} Water Resources 

Ws Other Page 1 of 1 

© Facility/Project Name License/Permit/Monitoring Number Boring Number 

Garrity Farms - Wetland Compensation Site Not Applicable B-3 , 

Boring Drilled by (Firm name and name of crew chief) Date Started Date Completed Drilling Method 

Dan Zielowzowski/Randy Rudtke 04/07/95 04/07/95 2° Split Spoon (Continuous 

Boart Longyear Sampling) 

DNR Facility Well No. WI Unique Well No. [Common Well Name __ | Final Static Water Level Surface Elevation Borehole Diameter 

_— — — Not Measured ~821 2.5 inches 

Boring Location (See Figure 8-3) Local Grid Location (if applicable) 

State Plane N, E S/C/N Lat N E 
SE 1/4 of SE 1/4 of Section 32, T28N, R17E Long Feet Ss Feet WwW 

County DNR County Code Civil Town/City/or Village 

Shawano Cecil 

SAMPLE Soil Properties 

Soil/Rock description 

No. Blow | Depth in and geologic origin for Graph | Well | PID/ Mst | Liq | Plas RQD/ 
Counts Feet each major unit Log | Diag | FID Cont! Lim | Lim Comm 

1 | 23 1/1 J-- 0-2.0 Black (10 YR 2/1) organic topsoil (silty OL 

-- sand muck) frozen, mod. med blocky structure, 

-- clay in lower 1' 

1/6 |-- 1 

2 } 20 5/5 |-- 2 2.0-6.0 Lt. brown (10 YR 6/4) fine-med. sand SP 

-- with silt, structureless wet, loose, weak SM 
-- stratification minor silt lenses 

@ jal: 

3 | 18 4/8 |-- 4 (4-6) as above, less silt SP 

| 8/7 |-- 5 

4 | 18 3/4 |-- 6 (6-8) Brown (10 YR 6/6) very fine sand with SP 

-- silt, weak, fine platy structure, wet, very soft SM 

7/6 {-- 7 

-- 8 

| 
© | hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature «J , ? Firm 

fe OL. Cbucla (REm Foth & Van Dyke 

This form is authorized by Chapters 114.147 and 162, Wis. Stats. Completion of this report is mandatory. 

Penalties: Forfeit not less than $10 nor more then $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 

days, or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 114.06, Wis. Stats. 
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State of Wisconsin Route to: SOIL BORING LOG INFORMATION 

Department of Natural Resources C) Solid Waste [] Haz. Waste Form 4400-122 7-91 

[] Emergency Response (1 Underground Tanks 

[} Wastewater [.} Water Resources 

WM Other Page 1 of 1 

Facility/Project Name License/Permit/Monitoring Number Boring Number © 

Garrity Farms - Wetland Compensation Site Not Applicable B-4 | 

Boring Drilled by (Firm name and name of crew chief) Date Started Date Completed Drilling Method | 

Dan Zielowzowski/Randy Rudtke 04/07/95 04/07/95 2" Split Spoon (Continuous 

Boart Longyear Sampling) 

DNR Facility Well No. | | WI Unique Well No. | Common Well Name | Final Static Water Level Surface Elevation Borehole Diameter 

— — — Not Measured ~819 2.5 inches — 

Boring Location (See Figure 8-3) Local Grid Location (if applicable) 

State Plane N, E S/C/N Lat N E 

NE 1/4 of NE 1/4 of Section 5, T27N, R17E Long Feet Ss Feet WwW 

County DNR County Code Civil Town/City/or Village 

Shawano Cecil 

SAMPLE U Soil Properties 

Soil/Rock description S 

No. Blow | Depth in and geologic origin for C | Graph| Well | PID/ Mst | Liq | Plas RQD/ 

Counts Feet each maior unit Ss | Log | Diag] FID Cont} Lim | Lim Comm 

1 | 22 1/2 |-- 0-1 Dark brown (10 YR 3/2) organic topsoil (silty | OL 

-- sand) mod. med. blocky structure damp, frozen 

9/7 |-- 1 1.0-2.0 Dark brown (10 YR 3/4) silty sand with SM 

-- organics, weak fine blocky structure, frozen 

2 | 20 5/5 |-- 2 2.0-2.5 Brown (10 YR 5/4) fine sand SP 

-- structureless, wet, loose 

-- 2.5-4.0 Brown (10 YR 5/4) sandy silt to silty ML- 

7/9 -- 3 sand, weak fine platy structure wet, soft, weak SM 

-- stratification 

3 | 18 8/7 |-- 4 4.0-8.0 Brown (10 YR 4/4) very silty sand SM 

-- with minor clay, massive wet, soft 

6/8 |[-- 5 

4 19 7/9 -- 6 (6-8) as above, less silt and clay SM- 

-- SP 

8/8 |-- 7 

-- 8 
-- E.O.B. 8 

| hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signature (> ; i > Firm 

C a. S lvetla. REm ___ Foth & Van Dyke 
This form is authorized by Chapters 114.147 and 162, Wis. Stats. Completion of this report is mandatory. . 

Penalties: Forfeit not less than $10 nor more then $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 

days, or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 114.06, Wis. Stats. 
sce eet er sere ae se PP 
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| Archaeological Survey for the Wetland Mitigation Site _- |



| GREAT LAKES ARCHAEOLOGICAL RESEARCH CENTER 

; TECHNICAL MEMORANDUM 

DATE: 19 April 1995 

TO: Jerry Sevick, Foth & Van Dyke 

CC: Don Moe, Crandon Mining Company 

| FR: John D. Richards, Great Lakes Archaeological Research Center 

RE: Crandon Project: Archaeological Survey of a Proposed 150 Acre Wetland 

Mitigation Site In Oconto and Shawano Counties, Wisconsin 

1.0 Introduction 

Per Foth & Van Dyke’s request, Great Lakes Archaeological Research Center Inc. 

(GLARC) conducted a cultural resource survey of a proposed wetland mitigation 

site in Oconto and Shawano Counties, Wisconsin. The wetland mitigation project 

© is being undertaken by Crandon Mining Company to compensate for the loss of 

wetlands associated with development of the Crandon Project. 

The proposed site of the wetland mitigation is located in an area which has not 

been previously subjected to archaeological survey. Typically, Wisconsin’s State 

Historic Preservation Officer (SHPO) requires that potential wetland mitigation 

sites be subjected to an archaeological reconnaissance prior to development. 

Consequently, GLARC designed and implemented an archaeological survey to 

accomplish this work. 

2.0 Summary of Available Information , 

Previous studies pertinent to the Project Area include GLARC’s recent survey of 

portions of the Wolf River in nearby Menominee County (Richards and Mier 1992) 

and Barrett and Skinner’s (1932) survey of archaeological resources in Oconto and 

Shawano Counties. These reports are listed in Appendix A. A project map 

detailing project boundaries and showing areas surveyed is provided in Appendix 

B. 

| G-1



Archaeo. Survey-Oc & Sw Wetland Mitigation 2 | 

3.0 Description of Project Area | 

The proposed wetland mitigation site straddles the Oconto-Shawano County Line 

north of Shawano Lake. The southern portion of the parcel is located in T 27 N, R 

| 17 E, Sec 5, N1/2, NE 1/4, Washington Township, Shawano County and the 

northern part is located in T 28 N, R17 E, Sec 32, S 1/2, SE 1/4, Underhill Township, . 

Oconto County. The project area is situated within an agricultural field 

| comprising approximately 150 acres. Topography is virtually flat with no 

significant local relief present. However, the northern portion of the property is 

| marked by the scattered presence of barely discernible, eroded rises which appear 

to be sandier than the surrounding soils. 

Project soils are mapped as Cormant loamy fine sand on 0-1 percent slopes. 

Cormant soils are deep, poorly drained soils which formed on sandy outwash 

plains and glacial lake plains. These soils are subject to periodic ponding. Also 

present are pockets of Markey and Seelyville soils. These soils are deep, poorly 

drained mucks which formed on outwash plains from decomposing herbaceous 

plants and other organic matter. The Markey and Seelyville soils commonly © 

include peaty, organic pedons exceeding 50 inches (19.6 cm) in depth (Gundlach et 

al 1982; Roberts et al. 1988). 

Current landuse is agricultural. Prior to being farmed, the project area was likely 

part of an extensive wetland currently occupying portions of Sections 31 and 32 

, immediately northeast of the project area. At the time of the survey, the property 

had been partially drained by construction of several interconnected drainage 

ditches which channel water southwestward into Duchess Creek. An east-west 

ditch paralleling the northern border of the project area appears to represent a 

post-1974 addition to this drainage system since the feature does not appear on the 

1974 Cecil, Wisconsin USGS quad map. The property reportedly supports a 

perennial mint crop which is turned under in the Fall and allowed to regenerate 

each Spring. | 

ns 
Great Lakes Archaeological Research Center, Inc. 
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Archaeo. Survey-Oc & Sw Wetland Mitigation 3 

4.0 Methodology | 

4.1 Archival and Literature Search 

Pre-field research entailed a comprehensive review of the data housed at Great 

Lakes Archaeological Research Center, Inc., at regional libraries and historical 

: societies, and at Madison, Wisconsin. Archives and serial file systems were also 

searched for site-specific information. Published literature sources consulted 

include: The Wisconsin Archeologist, a quarterly journal published since 1901; 

The Wisconsin Magazine of History, the journal of the State Historical Society of 

| Wisconsin; The Wisconsin Historical Collections consisting of 20 volumes 

published between the years 1903 and 1920; and the Bulletin of the Public Museum 

of the City of Milwaukee, several of which detail archaeological investigations 

conducted in various Wisconsin localities. 

Unpublished sources subjected to scrutiny are represented by four different 

6 formats: (I) serial entry files; (2) map files; (3) manuscript files; and (4) 

archaeological survey reports. Two serial file systems were consulted. The first of 

these is the Wisconsin Archaeological Site Codification File, copies of which are 

housed at the Anthropology Section, Milwaukee Public Museum and the Museum 

Division, State Historical Society of Wisconsin. This file consists of an inventory of 

previously reported archaeological sites from both historic and prehistoric times 

and provides information relating to site locations, cultural affiliation, artifacts, 

and literature sources. The second file consulted is the Historic Preservation 

Division inventory file housed at the Historic Preservation Division, State 

Historical Society of Wisconsin. This file includes both archaeological sites and 

standing structures that have been identified as possessing architectural and/or 

historical significance. 

Several map files were reviewed. They include: (I) The Charles E. Brown 

Archaeological Atlas; (2) the Government Land Office survey records; (3) the 

Trygg map files; and (4) local plat and deed maps. The Charles E. Brown 

Archaeological Atlas provides the locations of sites on county plat maps. The 

prehistoric and historic sites include camps, villages, mounds, springs, rock art, 

workshops, quarries, cemeteries, trails and various other types of archaeological 

© manifestations reported to Brown during his long tenure as editor of The 

ce 

Great Lakes Archaeological Research Center, Inc. 
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Archaeo. Survey-Oc & Sw Wetland Mitigation , 4 

Wisconsin Archeologist and as an employee of the State Historical Society of 

Wisconsin. The Government Land Office records consist of plats and survey notes 

that may provide information regarding presettlement vegetation, topography, 

and aquatic features, all important variables in determining potential site 

locations. In addition, dependent on the interests of individual land surveyors, 

cultural information such as the locations of Indian trails, camps and villages, 

maple sugar processing stations (“sugar bushes”), pioneer settlements, and early 

| industrial improvements such as mills, roads, and early homes and farmsteads 

are frequently noted on these maps. Both map files are housed at the Archives 

Division, State Historical Society of Wisconsin and the latter is available on — 

microfilm at various repositories. 

The Trygg map file is a privately published composite of the GLO land survey 

records. While the Trygg maps are less detailed in scale than the GLO plats, the 

file is an important source for understanding the chronology and magnitude of 

regional development during the late historic period (ca. 1850). Finally, early plats 

and topographic maps were reviewed to assess historical settlement and 

development of the project environs. © 

Manuscript files investigated include the Charles Ek. Brown manuscript files and 

the State Archaeologist's county files. Both of these are housed at the Museum 

Division, State Historical Society of Wisconsin. The Brown manuscripts consist of 

50 years of notes, correspondence, sketches, maps, and other data relating to 

historic and prehistoric archaeological sites. The county files include reports 

(unpublished), photographs, sketch maps, letters, and information derived from — 

the Museum's highway archaeology program. 

4.2 Field Investigations : 

Archaeological survey utilized the techniques of visual inspection, systematic 

surface collection, and shovel probing. 

4.2.1 Simple Visual Inspection > 

This technique is commonly employed to provide an initial assessment of the 

project area. Attempts are made to identify those portions of the project area not © 

NN 

- Great Lakes Archaeological Research Center, Inc. 
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Archaeo. Survey-Oc & Sw Wetland Mitigation | 5 

surveyable by conventional means. All of the project area was subjected to visual | 

inspection. | 

4.2.2 Systematic Surface Survey 

In localities where the earth's surface is not obscured by vegetation (where more 

| than 20% of the surface was exposed) traditional pedestrian survey or surface 

collection can be employed. Survey crews simply traverse the project area along 

predetermined transects spaced 5.0 to 10.0 m apart. Artifact concentrations are 

noted, recovery locations are marked with survey flags and the distribution of 

cultural debris plotted on scaled field maps. Data from carefully controlled 

surface survey provides a useful indicator of the boundaries of an archaeological 

site as well as the distribution of artifacts within the site limits. All of the project 

area was subjected to systematic surface survey. 

e 4.2.3 Shovel Probing 

Shovel probing is a technique utilized to sample areas where the earth’s surface is 

masked by vegetation (less than 20% surface visibility). It is a labor-intensive 

technique which results in only a small fraction of the site area being sampled for 

cultural remains and thus has limitations. In spite of these limitations, shovel 

probing is a cost-effective technique for small tracts where vegetation, recent fill, 

or sediments mask older surfaces. The technique consists of digging a series of 

small excavation units placed along predetermined transects, or in grids, of 15 

meter intervals. Intervals are decreased to 10 meters in areas adjacent to water 

bodies. Pits of approximately 35-45 centimeters in diameter are excavated and the 

spoil is screened through a 1/4” mesh hardware cloth to determine the presence 

or absence of cultural debris. Depth is usually restricted to 35 to 40 cm below the 

surface. However, excavation is typically carried through the plow zone or modern 

A horizon and into the underlying B horizon. Upon examination of the 

stratigraphy and inspection of the screen contents, the pits are immediately 

backfilled. Shovel probing was utilized to document soil horizonation and to spot 

check selected locales for the presence of undisturbed subsurface soils or 

archaeological deposits. 

II 

Great Lakes Archaeological Research Center, Inc. 
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Archaeo. Survey-Oc & Sw Wetland Mitigation 6 , 

5.0 Survey Results | 

5.1 Archival Research | | 

Results of the archival research indicate that no previously reported 

archaeological sites are located within or adjacent to the project area. A historic 

| period Indian trail (Brown n.d.) is reported approximately 1-1/2 miles northwest of 

the project area in portions of Sections 30 and 31, Oconto County. In addition, the 

northeast shore of Shawano Lake, located approximately 2-1/2 miles south of the 

project area, harbors dense concentrations of prehistoric and historic 

archaeological sites. The proximity of these resources relative to the project area 

suggests that the region in general is characterized by a high potential to harbor 

archaeological sites. However, the landscape position of the project area restricts 

potential prehistoric utilization to areas coincident with the perimeter or near 

perimeter of the proposed wetland development. 

5.2 Systematic Surface Survey © 

Ground visibility over most of the project area was close to 100%. However, about 

15% of the total project area was characterized by ground visibility of 

approximately 75%. Ground visibility over 10% of the property ranged between 30% 

and 50%. Survey transect spacing was set at 5.0 m intervals. A total of two artifacts 

were recovered during the survey. Both items represent fragments of chipped 

stone projectile points. One fragment (95.0046.1) is manufactured of white quartz 

and the other specimen (95.0046.2) was produced from locally available poor grade 

chert. Both artifacts were recovered within a 10 m area near the northern 

boundary of the project area adjacent to the south bank of an east-west drainage 

ditch. This location is also near an example of the low, sandy, eroded rises 

described above. Both point fragments are suggestive of contracting stemmed 

forms commonly associated with Early and Middle Woodland occupations of the 

area (Green et al. 1986). The chert point (95.0046.2) resembles an informal biface 

type sometimes referred to as a “Sheboygan Knife” (Richards et al. 1993). 

Illustrations of each point are shown in Figure 1. 

CC 
Great Lakes Archaeological Research Center, Inc. 
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Figure 1: Projectile point fragments from the project area 

5.3 Soil Test Pits 

Soil test pits were selectively located within the project area to provide data on soil 

horizonation and to test for additional artifacts adjacent to the locations of each of 

the point fragments. In general, the soil profiles documented in each of the three 

locales chosen exhibit an organically enriched Ap horizon occasionally 

containing wooden debris underlain by a structureless sand unit. The underlying 

sand unit is typically saturated. Location of each soil test pit is shown in Appendix 

B. Profiles are illustrated in Appendix C. No archaeological materials were 

© recovered from the soil test pits within the project area. 

es 

Great Lakes Archaeological Research Center, Inc. 
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Archaeo. Survey-Oc & Sw Wetland Mitigation 8 

6.0 Conclusions 
| 

Results of the archaeological investigation indicate that a prehistoric 

archaeological site is located within the project area, near the northern limits of 

project development. The absence of associated artifactual debris such as lithic 

debitage, pottery, or fire-cracked rock, suggests that the site is neither extensive 

| nor representative of an intensive occupation. The site location near what would 

have been the the northern margin of the former wetland, adjacent to a low rise, 

suggests an occupation directed toward exploitation of wetland resources. 

Agricultural activity has disturbed the upper 30-40 cm of soil. However, the 

presence of peat-bearing soils suggest the possibility that the recovered tools may 

be associated with buried archaeological and/or paleontological deposits 

incorporated in near shore peats formed during the time that the project area was 

an active wetland. Alternatively, the site location may have been associated with 

an occupation of the low rise noted earlier. In this case, it is unlikely that 

substantial archaeological deposits remain below the present, plow-truncated 

surface. | @ 

7.0 Recommendations 

Currently, no ground disturbing activities are planned in the immediate vicinity 

of the newly discovered archaeological site. Consequently, project development 

should have no affect on any archaeological deposits present. If future project 

development involves ground disturbance coincident with the location of the 

archaeological site, additional archaeological investigations are warranted in 

order to determine the potential significance of any remaining archaeological 

deposits. | 

If the archaeological site is to be disturbed by project development a coordinated 

program of geoarchaeological studies supplemented by limited archaeological 

testing should be implemented. The focus of these investigations should be: (1) An 

accurate reconstruction of the project area environment prior to Kuropean 

settlement; (2) the potential of the project area land forms to harbor archaeological 

deposits; and (3) archaeological testing centered on the locations from which the 

recovered artifacts were collected. . ®@ 

ne 

Great Lakes Archaeological Research Center, Inc. 
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APPENDIX A | 

, | ARCHIVAL SOURCES CONSULTED 

Barrett, S.A., and Alanson Skinner 

1932 Certain Mounds and Village Sites in Shawano and Oconto Counties, 

| Wisconsin. Milwaukee Public Museum Publications in Anthropology 

10(5):401-552. 

Brown, Charles E. 

n.d. Atlas on file at the State Historical Society of Wisconsin, Madison. 

Manuscripts (1937). 

Green, William, James B. Stoltman and Alice B. Kehoe (editor) 

1986 Introduction to Wisconsin Archaeology. The Wisconsin Archeological 

Society, 67(3-4). 

© Grundlach, Howard F., John E. Campbell, Terry J. Huffman, William L. 

Kowalski, Raymond L. Newbury, and David C. Roberts 

1982 Soil Survey of Shawano County, Wisconsin. United States Department 

| of Agriculture, Washington, D.C. 

Richards, John D., David F. Overstreet, and Patricia B. Richards 

1993 Archaeological Investigations in the Sheboygan River Watershed, 1990- 

1993 Great Lakes Archaeological Research Center, Inc. Reports of 

Investigations No. 327. 

Richards, Patricia B., and Lawrence Mier , 

1992 Archaeological Reconnaissance and Phase I Archaeological Survey of 

the Wolf River, Menominee Indian Reservation Shawano Hydroelectric 

Project. Great Lakes Archaeological Research Center, Inc. Reports of 

Investigations No. 290. 

Roberts, David C., John E. Campbell, and Terry L. Kroll 

1988 Soil Survey of Oconto County, Wisconsin. United States Department of 

Agriculture, Washington, D.C. _ 

NN 
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6 APPENDIX B 

TOPOGRAPHIC MAP ILLUSTRATING SURVEY LOCATION 

Great Lakes Archaeological Research Center, Inc. 
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APPENDIX C 

PROJECT AREA SOIL PROFILES 

NN 
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Ocm— Ocm— 
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__ N 7.5 YR 2/0 _ __ 

50 structureless silt 30 | 
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© INTERAGENCY COORDINATION AGREEMENT 
WETLAND MITIGATION BANKING TECHNICAL GUIDELINES 

FOR WiDOT PROJECTS ) 

| We are pleased to note that the Wisconsin Department of Natural Resources and the 
Wisconsin Department of Transportation have officially concurred in the use of mitigation banking 

technical guidelines to address wetland impacts associated with Wisconsin Department of 
Transportation (WiDOT) projects. 

The development of these guidelines by a Federal/State interagency task force was initiated 
_ approximately three years ago. The numerous-meetings-and intense discussions on this issue have 

produced an agreement which reflects a philosophy and procedural approach that is consistent with 
the wetland protection goals of the Clean Water Act. 

Accordingly, it is the desire of the Federal agencies to endorse this agreement so that both 
Federal and State agencies are in harmony with respect to wetland mitigation banking for WiDOT 
projects. Further, by endorsing this agreement, the respective Federal agencies agree to active 
participation on the Interagency Overview Committee, and make a firm commitment to maintain 
the cooperative spirit that made possible the establishment of these guidelines. 
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June 1, 1993 

Wisconsin Department of Transportation 
Wetland Mitigation Banking Technical Guideline. 

Introduction. 

The Wisconsin state policy on wetland mitigation banking for 
Wisconsin Department of Transportation (DOT) is established 

: through the amendment to the cooperative agreement | 
(COAS between DOT and the: state: Department. of Natural: Resources: ~~ 
(DNR) regarding compensatory wetland mitigation (Appendix A). 
The amendment is applicable under Wis Stats 30.12 (4) and allows 
for a program of wetland compensatory mitigation banking for DOT 
activities carried out under the established liaison procedure. 

The concept and policy of wetland mitigation banking has been 
agreed upon within the state of Wisconsin for DOT projects. The 
purpose of this guideline is to establish the liaison and gain 
the participation of the appropriate federal regulatory, resource 

| and supporting agencies ina statewide program of wetland 
compensatory mitigation banking with the state agencies. The 
federal agencies include: The Army Corps of Engineers, the U.S. 

© EPA, the U.S. Fish & Wildlife Service and the FHWA. 

Wetland mitigation banking for DOT projects was established 
within Wisconsin by signature to the DOT/DNR COA amendment by the 
secretaries of DOT and DNR. Federal participation in Wisconsin 
statewide mitigation banking will be established by letter of 
concurrence with procedure contained in this technical guideline 
by each participating federal agency. The statewide mitigation | 
banking program will not be established unless all federal 
participating agencies concur. The sponsor of this wetland 
mitigation bank is the Division of Highways, Wisconsin Department 
of Transportation. The bank may be used by any entity within DOT 
which supervises projects under the DOT/DNR Cooperative 
Agreement. 
The operation and maintenance of the DOT wetland mitigation bank 
will be reviewed by an Interagency Overview Committee (IOC). The 
IOC will be composed of a representative from the Corps, U.S. 
EPA, U.S. Fish & Wildlife Service, FHWA, Wisconsin DNR and DOT. 
Specific activities of the IOC are outlined under Operational 
Criteria item 8. 

For definitions of special terms used in this guideline, refer to 
the glossary of terms beginning on page 13. 

© Background. 

Mitigation or measures to minimize harm was defined for the 
purpose of the implementation of the National Environmental 
Policy Act (NEPA) 40 CFR 1508.20. Under this definition 
mitigation includes avoiding and minimizing impacts or reducing 
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impact by preservation and maintenance operations, as well as © 

rectifying through restoring or compensating for the impact by 

replacement of resource lost. 

Executive Order 11990, Protection of Wetlands (1977) directed 

federal agencies to provide leadership to minimize loss and 

destruction of wetlands. In response to and in accordance with 

E.0. 11990 the U.S. DOT revised a 1975 DOT order on wetland 

preservation and issued DOT 5660.JA, which directed "new 

construction located in wetlands shall be avoided unless there is 

no practicable alternative to the construction and the proposed 

action includes all practicable measures to minimize harm to | 

wetlands which may result from such construction." 

The establishment of a mitigation bank for DOT projects is in 

conformance with NEPA mitigation guidelines and with Executive 

and DOT Orders provided there are no other practical project 

alternatives. | 

The 404(b) (1) Guidelines of the Clean Water Act have a goal of 

restoring and maintaining aquatic resources. The guidelines are 

mandated for the 404 permit process. After all practicable 

measures have been taken to avoid the aquatic resource followed 

by planning to minimize the impact to the resource that can not 

be avoided, compensation for the unavoidable loss may be 

required. A DOT project is any state or local project supervised 

by the Wisconsin Department of Transportation. © 

"Appropriate and practicable compensatory mitigation is required 

for unavoidable adverse impacts which remain after all 

| appropriate and practicable minimization has been required" 

(Army/EPA MOA Concerning the Determination of Mitigation under 

Section 404(b)(1) Guidelines, 1990). According to the MOA, 

- mitigation banking “may be an acceptable form of compensatory 

: mitigation under specific criteria designed to ensure an 

environmentally successful bank." Concurrence with specific 

criteria developed by DOT as the bank proponent by all affected 

agencies should ensure participation by those agencies. 

Operational Criteria. : 

1. Geographic. The area to be served by the wetland mitigation 

bank will be the 72 counties of Wisconsin. The bank sites of the 

mitigation bank will be associated with hydrologic units 

delineated by the U.S. Geological Survey. The surface waters of 
the State drain into Lakes Superior or Michigan or to the 
Mississippi River. These three major drainage basins will form 
the major geographic areas of the bank. It is anticipated that 
wetland losses occurring within the three basins would be debited 
to bank sites within those areas without an increase in 
replacement ratio and if unavoidable wetland losses can not be 

compensated on-site. © 

The three major drainage basins in Wisconsin are further 
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© subdivided into 10 watersheds (accounting units) and 48 | 
subwatersheds (cataloging units). The movement of debited wetland 
losses from one watershed to another will be permitted and is 
discussed under Evaluation Procedure (item 4). 

2. Bank Life. The mitigation bank should always maintain a 
| positive acre balance (DOT/DNR COA Amendment). This balance will 

be reviewed at least annually by the Ioc. If a deficit condition 
arises statewide use of the bank will be temporarily suspended by 
the Ioc until a positive balance is attained. Long term and 
Sustained deficit may result in dissolution of the bank if 

 factors~caysing™ chroric::deficits :can:not..be:: resolved... - 

Under surplus credit condition the bank will exist as long as 
there is unused credit. Individual bank sites will be available 
for use by the bank until all available creditable acres have 
been expended on the site. 

Bank sites will be purchased or leased. Purchased sites will be 
either retained by DOT or donated to DNR, another public entity 
(e.g. U.S. Fish and Wildlife Service, a County) or to a private 
entity (e.g. Nature Conservancy) dedicated to natural resource 
protection. Leased sites will be retained by the land owner, but 
the property will be deed restricted so that wetland restoration 

© Or creation will not be subject to future developments that 
convert the restored wetland to other uses. The objective in 
public or private ownership is to protect wetland restorations or 
creations and maintain them as wetlands in perpetuity. 

Arrangements for future operation and maintenance for each bank 
Site will be agreed to by the bank sponsor (DOT) and the 
potential future owner’on'a site-by-site basis. The agreement 

| Will become part of the bank site record and available for review 
by the IOC. The final decision will reside with DOT whether a 
bank site will be retained by DOT or to whom a bank site will be 
transferred. DOT will seek interagency concurrence for sites 
retained in private ownership. 

3. Project Applicability Criteria. The projects eligible for the 
mitigation banking process are those where all reasonable , 
measures to avoid, minimize and rectify harm have already been 
taken, on-site or near-site compensation is not feasible or 
practical and the loss of the wetland is unavoidable. Potentially 
eligible projects will be designated by DOT at the project level 
in the highway district. These projects will qualify for the 
process if they conform to the operational criteria of this 
guideline. All debit/credit transactions to the wetland 
mitigation bank are subject to review by the IOC. A formal review 
will be conducted annually. Other reviews may be conducted upon 

© request by any member of the IOC. 

The first considerations on mitigation will be given to avoiding 
and then minimizing wetland loss. For unavoidable losses where 
compensation is recommended, first consideration will be given to 
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restoration opportunities within the highway right-of-way or near 

the location of wetland loss. Near-site opportunities for wetland ©} 

compensation are those within 2.5 miles of either side of the 

alignment. This provides a five mile search corridor covering the 

project alignment. , 

If no reasonable opportunities are available on-site or near- 

site, second consideration may be given to an off-site wetland 

| restoration. Off-site restoration for compensating unavoidable 
wetland loss will be considered for the mitigation banking 
process. 

4. Evaluation Procedure. Ratios of replacement in the DOT/DNR COA 
Amendment (Appendix A} are:based-om: the: -uncertainty..af. .completely... 

establishing the hydrologic regime for project specific wetland 

restoration or creation projects. Once wetland hydrology and 
persistent hydroperiod have been established and the risk 
eliminated the ratio of replacement is one acre replacement for 
each acre lost. For high risk projects where wetland loss is 
concurrent with wetland replacement, the initial replacement 
ratio may be as high as two acres replacement for each acre lost. 
Since bank sites are established as wetlands before becoming part 
of the statewide bank, debits from bank sites will be a minimum 
acre for acre. 

According to the 1990 Memorandum of Agreement between the U.S. 
EPA and the Corps of Engineers on determination of mitigation © 
under the Clean Water Act section 404(b)(1) guidelines, the 
objective of mitigation for unavoidable wetland losses is to 
provide functional replacement (sec. III B), i.e. replacement of 
wetland function. 

Since there is uncertainty in the precision of existing 
methodologies to measure~ wetland’ function and some disagreement . 

, in using functional wetland assessment methods for evaluation in 
wetland mitigation banking, arbitrary ratio schedules have been 
proposed as surrogates for functional wetland replacement. Staff 

of EPA Region V and the Corps St Paul district have made the 
assumption that the highest probability of success for replacing 
the wetland functions and values lost is to compensate in-kind, 
acre for acre, close to the area of wetland loss (on-site is the 
first choice, within the same subwatershed the next choice, 
followed by site choices more distant from the site where loss 
has occurred). 

Where the credit for compensation is in equal acres and wetland 
type within minimum defined area, the ratio of replacement is 
acre for acre. If replacement of wetland loss is by a different 

wetland type or into a different geographical area or both, the 
debit will be permitted, but the ratio of replacement may be 
higher and according to a specified schedule described within 
this section and in Appendix 3c. © 

Two methods are offered in the EPA/Corps Generic Mitigation 
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Banking Program Under Section 404 (Wopat and Rockwell, 1991) to 

develop a schedule of replacement ratios for wetland debits that 

are out-of-kind and off-site. One suggested method based on 

historic trends of wetland loss with the intent to replace those 

categories of wetland that have received greatest losses. A 

second method is based on interagency agreement to a schedule of 

a replacement factors. 

Information needed to develop a system based on loss trends is 

not currently available in sufficient detail. The greatest 

concentrations of wetlands in the state occur in the glaciated 

region, which represents: alnost..two<thirds.of. the-state's area. 

Agricultural drainage is given as the cause for most of the 

| wetland loss and it is assumed that the wetland types drained 

consist primarily of wet and sedge meadows, low prairies and 

shallow and deep marshes. According to information compiled by 

WDNR on drainage districts (Johnson, 1976), the greatest area for 

these activities were from the south-central to the northeastern 

part of the state. Currently drained agricultural land provides 

the greatest potential for wetland restoration and the 

opportunity to replace wetlands that were historically lost over 

large areas. | 

© Since sufficient information is not currently available to 

develop a complete system of replacement ratios based on loss 

trends at this time, an interim factor system will be used until 

a loss trend system is developed or it is decided that the 

interim system is sufficient to continue operating as the 

standard. The concept of loss trend is proposed under a factor 

"professional discretion", which is defined below. 

Ratios of replacement in a factor system are derived using the | 

: factors Drainage Area, Floristic Province, Wetland Type and a 

factor based on professional discretion. Replacement within 

limits specified by these factors assumes wetland function 

replacement. Replacement outside the limits are considered off- 

site or out-of-kind or both and is discouraged by requiring a 

larger replacement ratio. 

Drainage area is defined according to the hydrologic units mapped 

by USGS (1974). For the purpose of this wetland mitigation bank 

the hydrologic units are grouped into three major drainage areas 

(Appendix C, Fig. 1C). These drainage areas correspond to 

"Geographic Area" cited in the DOT/DNR cooperative amendment 

(Appendix A) and include: 

1) Lake Supericr, 

© 2) Mississippi River, which includes the St Croix, Chippewa, 

Trempealeau, Wisconsin, Rock-Fox-Des Plaines river systems, 

3) Lake Michigan, which includes Lake Michigan, Fox-Wolf and 

Menomimee-Oconto-Peshtigo river systems. 
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If a wetland loss in one drainage area is replaced at a bank site © 

in a second, the added increment is 0.5 acre. The professional _ 
discretion factor may reduce or increase the increment. Since the 
base ratio is 1.0 to 1.0 (replacement to loss), the final | 
replacement ratio would be 1.0 to 1.5 provided no other 
increments are added from other factors. | 

_Floristic Province is used as a substitute for ecoregion as 
defined by Omernik and Gallant (1988) or Wells (1988). It has 

long been recognized (Curtis, 1959) that a tension zone divides 
Wisconsin into two floristic provinces, which lie north and south 
of a vegetational zone. It is felt that these two provinces may | 
best represent the ecoregional differences in the state. For 
purposes‘of the mitigation bank: system, the two provinces” are ~ 
divided along county lines within the band of the tension zone 
(Appendix C, Fig. 1C). | 

If a wetland loss on one side of the tension zone is debited to a 
bank site on the other side of the tension zone, the added 
increment is one acre, unless the professional discretion factor 
is employed to reduce it. 

Wetland Type is based on a modification of the classification of 
Shaw and Fredine (1956) and consists of the nine types given in 
Table 1C (Appendix C). Application of replacement ratio | 
increments is variable and depends on the perceived importance of © 
each type. Specific replacement ratio increments by type are 
given in Appendix C (Table 2C). 

Wetland type may change in time. In general, the intent is to 
develop wetland bank sites for passive management. Without active 
management the wetland type at time of establishment may succeed 
to a different wetland type. For example, a meadow without : 
periodic burning may succeed to shrub wetland or a shrub wetland © 

. later subjected to long duration inundation should succeed to a 
shallow or deep marsh. It is suggested that if a portion of a 
wetland bank site or the entire bank site was established 
originally to yield a specific type and remains that type through 
the first few seasons then it will be given credit as that type 
for the duration of the bank site. 

A table giving increments for compensation ratios for combined 
factors; Floristic Province, Drainage Area and Wetland Type is 
provided in Table 3C (Appendix C). These increments when added to 
the floor of one will give the final replacement side of the 
replacement/loss compensation ratio. The replacement side can be 
modified by the following "professional discretion" factor 
provided the compensation ratio does not fall below 1:1. 

Professional Discretion factor corresponds to the "site specific 
factor" of Wopat and Rockwell (1991), which gives the intent of © 
this factor to provide ".... additional latitude in determining 
the compensational ratio will allow the mitigation bank to take 
advantage of unique circumstances and to arrive at a beneficial 
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compensatory mitigation situation where a rigid ratio system 
might otherwise not have allowed this to occur." For the purposes 
of this mitigation bank system the range given for this factor lis 
- 0.5 to + 0.5. : 

Some example applications of this factor are: | 

| - 0.5, if wetland type lost is abundant on a statewide basis and 
the compensation wetland type at the bank site is unique or 
represents restoration of wetlands that have been lost 

historically on large scale. For example, degraded wet meadows 

. adjacent to Righways™ or bridge. approaches.:that-are.-lost.to. 
highway improvement or bridge replacement projects, but replaced 
by restored wetlands previously drained for agriculture would 
receive a 0.5 acre reduction in debit. : 

- 0.5, if wetland lost and bank site are geographically close, 
but fall just to either side of Drainage Area or Floristic 
Province boundaries. 

+ 0.5, if the wetland unavoidably lost is rare ecologically or 
hydrologically unique (e.g. a Fen). 

Other examples will become apparent as experience is gained with 
operating the bank. 

Some wetland types are considered sensitive and have been 
assigned a critical status by resource agencies and society. 
These wetlands are commonly referred to as "red flag" wetlands. 

Such wetlands may possess one or more of the following 

characteristics: | 

. 1. Wetland is unique to its locality. | 
2. Wetland is ecologically unique. In Wisconsin these 

include fens and wild rice producing wetlands. 
3. A resource agency has placed a nationwide emphasis on 

its protection. In Wisconsin these would include those 
riparian forested wetlands that are identified as 
"bottomland hardwoods" by the U.S. Fish and Wildlife 
Service. 

4. Presence or use by federal or state threatened or 

endangered species. | 
5. Public or private expenditure has been made to restore, 

protect or ecologically manage the wetland on either 
public or private land. 

6. Wetland is on a listing of historic places or 
| archeological sites. 

The debit of wetland loss of “red flag" wetlands will be 
determined by the IOC on a case by case basis. 

5. Bank Credit, Debit and Accounting Procedures. 

Basically there are three categories of wetland compensation 
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projects; project specific, project specific with a surplus and ©} 
bank developed. Project specific wetland compensation projects 

are those that are developed for a particular highway or bridge 

project and the amount of wetland compensation is equal to the 
amount needed for the project. For those project specific 
compensation projects that establish surplus acres, the surplus 
acres become a bank site. Bank developed sites may be independent 
of specific highway projects and are established in advance of 
known wetland losses. : 

The compensation ratios given in the DOT/DNR Cooperative 
Agreement amendment and those developed under the federal generic 
mitigation guideline.toa accommodate.off-site and out-of-kind 
replacement are applied to these compensation project categories. 

If project specific or surplus generating project specific 
projects produce restored wetlands that are established prior to 
wetland losses, the ratio of replacement is one acre 
restored/created for one acre lost (1:1). If these types of 
projects are restored at the same time or shortly after the 
wetland losses then the ratios of replacement can be 1.5:1 to 2:1 
based on risk assessment. 

. Bank developed compensation projects and the surplus from project 
specific projects are pre-established wetlands and the 1:1 ratio 
1S applied to all losses that are within floristic province, © 
drainage area and wetland type. Additions to the floor of 1:1 
replacement are based on the criteria discussed in item 4 above 
and detailed in Appendix C. | 

Accounting and reporting. Reports on wetland mitigation bank 
statewide status will be submitted to member agencies of the IOC 
at a minimum.of one. per..year...Current. status of the mitigation -. 
bank in regional areas is open to review at any time upon 

| request. Information contained in reports shall contain at a 
minimum: Location of wetland loss (DOT Highway/Bridge project, 
County), wetland acres lost by wetland type, location of wetland 
replacement (bank site) and rate of replacement in acres by 
wetland type. Reports will be due on December 31 each year. Table 

| 1D (Appendix D) provides the basic format for statewide 
reporting. 

6. Bank Site Establishment. Wetland mitigation bank sites will be 
established for DOT wetland mitigation bank in different areas of 
the state. The process for bank site establishment is given in 
Appendix B. The ability to acquire restorable sites will depend 
on a private land owner's willingness to sell or lease in 
perpetuity the land identified for a bank site. Use of public 
land will be bound by agreements among the public agencies. 

A DOT interdisciplinary science and engineering team should be © 
established to assist in the development of plans and 
specifications for wetland restoration and creation. This Wetland 
Technical Team will assist the district project staff and 

gs H-11



environmental coordinator in bank site and project specific 
developments, monitoring and critique. Use of this team will be 
on the premise that a well planned and executed project will be 
less likely to require remediation and rectification. 

The essential science fields for this team are hydrogeology, 
surface water hydrology, wetland ecology and geomorphology. Basic 
civil engineering fulfills the engineering needs. 

Staff can be allocated to the team as needed and is dependent on 
the needs of the project. The team should have at its disposal or 

access to at least ome:” °° 7 0 0 

Hydrogeologist 
Hydrologist 
Wetland Ecologist 
Geomorphologist 
Soil Scientist 
Landscape Architect 
Civil Engineer | 

Currently (1992) the fields of civil engineering, landscape 
architecture, wetland ecology, soil science and geomorphology are 

© available in DOT. The field of hydrogeology is needed. Surface 
hydrology may be acquired through civil engineers in DOT with 
that experience. 

This team should maintain contact with resource agencies such as 
WDNR, Soil Conservation Service, U.S. Geological Survey, U.S. 
Fish & Wildlife Service, State Geological Survey, Corps of | 
Engineers and U.S. EPA. 

| 7. Bank Site Development and Maintenance. This section refers to 
the development and maintenance of the physical and biological 
attributes of bank sites. 

In the context of compensatory wetland mitigation the obligation 
of DOT is to compensate by means of wetland restoration and 
creation for wetlands lost due to DOT facility development. 
Development of specific wetland habitat features for wildlife 
management is not required to compensate for wetland loss. 
Habitat features at the mitigation site should be determined and 
agreed to in the mitigation planning process and specified in the 
plan. Objectives based on wetland function at bank sites are 
determined by the mitigation plan. 

Credit of each site should be based on the establishment of those 
attributes that define a wetland, i.e. wetland hydrology, hydric 

© soils and hydrophytic vegetation. First consideration will be 
given to wetland hydrology and evidence of a persistent 
hydroperiod. For site developments consideration will be given to 
establishing a diversity of wetland vegetational types, but not 
to the extent that such developments are inappropriate for the 
hydrogeomorphological potential of the site. Recommendations from 
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resource agencies will be sought, considered and concurrence © 

reached in bank site selection and development. 

In the development of plans for bank sites emphasis will be | 

placed on projects that result in low operational and maintenance 

costs (DOT/DNR COA). Facilities that require passive management 

are encouraged. Future operations and maintenance of a site will 
be part of plan development. 

Based on experience so far gained, wetland restoration of drained 

wetlands is the preferred technique for bank site development. 

Larger sites provide an economy of scale and represents an 

efficient use of public funds. The greatest potential for finding 

sites with these characteristics is in-the’ state's glaciated 
region, particularly from south-central to northeastern areas of 

the state. The lowest potential is found in the driftless areas 

in the southwestern part of the state and areas of low 

agricultural development in northeastern and northcentral : 
Wisconsin. 

8. Bank Management and Reporting Responsibility. The purpose of 
this section is to define the organizational structure necessary 
to carry out the functions of the DOT Wetland Mitigation Bank and 
associated wetland compensatory mitigation projects. Components 
of the organization have responsibility to provide interagency 
communication and coordination, supervise accounting for the © 
statewide system and provide a mechanism to resolve procedural as 
well as technical problems. Organizational components of the DOT 
statewide mitigation bank will consist of three entities: the 
Ioc, a DOT wetland bank coordination team and a DOT wetland 

interdisciplinary design team (see section 6). 

Interagency Overview Committee (IOC). This .interagency. work group 
will be responsible for reviewing wetland bank credit and debit 

: reporting and whether specific projects meet the project 
applicability criteria outlined in section 3. Elevation of any 
issues requiring administrative resolution will be referred to 
the appropriate supervisory level of each member agency. 

The IOC will be available to monitor bank sites by means of data 
and field reviews. This should assure that bank sites have been 
established as wetlands. The IOC will receive assistance from the 
DOT Interdisciplinary Design Team in making determinations and 
formulating solutions. Only bank sites established as wetlands 
are creditable under the mitigation bank systen. 

' Each agency will be represented equally on the I0C. During I0C 
deliberations several individuals from each agencies may be 
present, but each agency will have one vote. Passage of any | 

transactions put before the IOC should be by unanimous consent of 
the members. © 

The membership of the IOC will include representatives from U.S. 
: EPA, Corps of Engineers, U.S. Fish & Wildlife Service, FHWA, 
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Wisconsin DNR and DOT. Bank operations will be conducted by staff 

within the Division of Highways (DOT). The member representing 

DOT on the I0C will be drawn from OEA. Transportation District 

environmental staff will be available for assistance for DOT on 

the IoC. The district environmental staff will be responsible for 

local accounting and a minimum of one member should be present at 

| each IOC meeting. 

DOT Wetland Mitigation Bank Coordination Team. The purpose of 
this work group is to ensure the intra-agency coordinated 

| operation. of. the DOT bank functions statewide. The team will 

establish an interaction- between the-centrai office and- — 

transportation district offices to resolve problems in site 

selection, acquisition, development, monitoring and reporting. It 

is not necessary that these groups meet as teams, but that an 

effective communication network is established between the 

statewide entity and the local entity for each function and where 

there is overlap of function. 

The primary elements of the group are environmental, design and 

real estate. Since GIS is planned as a part of reporting, the 

central office and district GIS staff will be associated with 

: this team. Communications to construction, materials and 

© maintenance functions can be conducted through design and 

environmental members. 

A team of the primary components will be established in the 

central office with one member being drawn from OEA, Real Estate 

and design or district planning. Each district will have a 

comparable team composed of the district environmental 

coordinator and at least one member determined by the district 

| and representing both real estate and design. Teams will work 

together and with GIS staff on an as need basis. 

Agency Obligations. 

The wetland mitigation bank for DOT projects requires the 

participation of several public agencies. Included are the 

Wisconsin Departments of Transportation and Natural Resources and 

the federal agencies, Army Corps of Engineers, U.S. EPA, U.S. 

Fish & Wildlife Service and Federal Highway Administration. 

In general, DOT (DOH) as the project sponsor will develop bank 

sites, while all other agencies through their concurrence will 

support the use of these sites for compensatory wetland 

| mitigation under the section 404 guidelines, NEPA, Executive 

Order 11990, the Fish and Wildlife Coordination Act and the state 

© DOT/DNR COA compensatory wetland mitigation amendment. 

Specific obligations and responsibilities of each agency are as 

follows: 

DOT has been assigned the responsibility by the state to provide 
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and adequate, safe and economical transportation system for the 

people and the commerce of the state. Programs and plans for © 

transportation facility development have been established for 

specific improvement projects. These projects can cause . , 

unavoidable losses to the waters of the United States including | 

wetlands and other special aquatic sites. 

DOT with assistance from resource agencies will find and identify 

potential bank sites. Once a potential site has been located and 

concurrence has been made on the feasibility of its restoration 

to a wetland, DOT will: 

* Acquire the site from a willing seller. _ 

/ * Determine and~arrange: for. future:awnership.of the.site.... .- - 

* Prepare reports and plans for developing the Site. Emphasis 

will be placed on strong and comprehensive plan development. 

* Develop cost estimates and specifications for construction, 

landscape operations and follow-up contingencies identified in 

plans. 
* Supervise construction. 
* To conduct or arrange for follow-up monitoring according to 

terms specified in site plans. 
* Remediate construction deficiencies. 
* Establish in coordination with the regulatory and resource 

- agencies the limits and size of the restored wetland. This may be 
done using approved federal agency procedures of Wetland 
Delineation. © 
* Where a bank site is under a lease agreement with a private 
entity, DOT will insure the long term protection, maintenance and 
remediation of bank sites. 

DOT will be responsible for maintaining mitigation bank 
accounting and generating reports for the IOC. 

| WDNR. WDNR has the responsibility to protect and manage the 
natural resources of the state. Obligations of DNR to wetland 
mitigation banking for DOT projects is established through the 
DOT/DNR COA amendment (Appendix A) and in procedures for wetland 
mitigation bank site establishment (Appendix B). WDNR will make 
available a representative for the IOC. - 

Corps of Engineers. The Corps. administers the regulatory program 
under Section 404 of the Clean Water Act and Section 10 of the : 
Rivers and Harbors Act of 1899. In the construction of 

transportation projects Section 404 and/or Section 10 permits are 
required for the discharge of dredge and fill material into 
waters of the United States and any work done in Navigable Waters 
of the United States. The Corps will make available a 
representative for the IOC. 

U.S. EPA. The U.S. EPA has the responsibility to require that all 
activities needing a permit under Section 404 of the Clean Water ©® 
Act fully comply with all applicable parts of the Guidelines to 
Section 404, known as the 404 (b)(1) Guidelines. In addition, if 

12 4H-15



the project is subject to the National Environmental Policy Act, 

it is EPA's responsibility to require compliance to that Act. The 

EPA will make available a representative for the IOC. | 

U.S. Fish & Wildlife Service. The Service is responsible for 

conserving and protecting fish and wildlife and their habitats 

| for the benefit of people through federal programs relating to 

migratory birds, endangered species, certain marine nammals, 

inland sport fisheries and specific fishery and wildlife research 

activities. Replacement of wetland habitat values is consistent 

| with that agency's goals and responsibilities. The Service has 
the responsibility to provide’ consuitation pursuant to the Fish 
and Wildlife Coordination Act. The Service will make available a 
representative for the IOC. 

Federal Highway Administration. The role of FHWA is to approve 

project federal aid funding. In carrying out this responsibility, 

FHWA will assure coordination activities are carried out with 

regulatory and resource agencies to the extent necessary to 

secure compliance with the National Environmental Policy Act and 
executive orders for protection of natural resources. FHWA will 
make available a representative for the IOc. 
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Glossary of Terms. 

[Refer to the DNR/DOT COA Amendment (Appendix A) for the 

definitions for the terms: Compensation, Creation, Mitigation, 

| Mitigation Banking, Restoration, Unavoidable Wetland Loss, 

Wisconsin State definition of Wetland) 

Compensation Project Types: 

Bank Developed: Wetland mitigation project that establishes 

wetland for the purpose of developing a wetland mitigation bank 

site irrespective to and in advance of any specific facilities © 

development projects. 

Project Specific: Wetland mitigation project that compensates 

for the amount of wetland loss of a specific facility development 

project, i.e. the amount of wetland established compensates only 

for wetland loss due to the facilities project. 

: Project Specific with Surplus: Wetland mitigation project that 

compensates for more than the wetland loss of a specific facility 

development project, i.e. the amount of wetland established 

exceeds that needed for the facility development projects. 

| Surplus acres by wetland type are produced. | 

Degraded Wetland: Wetland that has been exposed to deleterious 

activities such as excessive use as pasture, agricultural 

cultivation, over exposure to urban effects or stormwater 

runoff to the extent that its natural characteristics have been 

severely compromised and where wetland function has been 

substantially reduced. 

Enhancement: Refers to increasing one or more functions of an 

existing wetland by means of management techniques, which 

increases and improves function, but does change wetland type. 

For example, use of prescribed burning, weed control and 

seeding to establish a wet prairie on a reed Canary grass and © 

shrubby wet meadow. 
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Exchange: Conversion of one wetland type for another. For 
example, impoundment of surface water onto an existing sedge 
meadow to establish a shallow to deep marsh. : 

In-Kind Replacement: Wetland loss replaced with wetland from a 
compensation project of the same or similar type. 

Near-Site Replacement: Replacement opportunity for wetland 
compensation within a five mile corridor centered over the 
highway project alignment. 

Off-site Réplacement: Wetland repFacement: located away from the’ | 
project site, generally outside the project's local watershed. 

On-Site Replacement: Wetland replacement located in the general 
proximity of the project site within the same local watershed. 
These replacements are often contiguous to the highway project. 

Out-of-Kind Replacement: Wetland loss replaced with wetland from 
a compensation project of a different type. 

Preservation: Acquisition of existing wetland for the purpose of 
protection. 

© Remediation: Action taken to correct unforeseen deficiencies ina 
wetland compensation project. The action may take the form of 
correcting planned construction methods incorrectly installed 
or not installed, repairing installed facilities through 
maintenance operations, or ,if on-site remediation is not 
possible, the resulting debit can be transferred to a bank site 
through the bank process. = | 

. Riparian Wetland: A wetland adjacent to a river, stream or lake 
that is periodically flooded. 

Vernal Pool: A seasonally flooded non-riparian wetland found in 
topographical depressions, i.e. seasonally flooded basins 
isolated from the tributary system. They are usually small 
(less than a few acres) in size. 

Watershed: A drainage area or basin that contributes surface and 
ground water to a stream, river, lake or isolated wetland 
basin. 
The term can be used interchangeably with drainage basin or 
contributing area. 

Wetland: Wetlands are those areas that are inundated or 
saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions. Wetlands include 
Swamps, marshes, bogs and similar areas [40 CFR 230.3 (t)]. 
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‘Wetlands are those areas that are inundated by surface or 6 

ground water with a frequency sufficient to support and under 

normal circumstances does or would support a prevalence of 

vegetative or aquatic life that requires saturated or 

seasonally saturated soil conditions for growth and 

reproduction. [Executive Order 11990]. 

Wetland Mitigation Bank: A system of accounting for wetland loss 

and compensation, which can include one to many wetland 

mitigation bank sites. 

Wetland Mitigation Bank Site: A wetland compensation site 

containing wetland credit acres and types from bank developed 

wetland restoration/creation:
 proyecets or: surplus” acres’ from=the-~ 

wetland compensation projects of specific DOT facility 

development projects. 
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| COMPENSATORY MITIGATION POLICY FOR UNAVOIDABLE WETLAND 
| LOSSES RESULTING FROM STATE TRANSPORTATION ACTIVITIES 

an amendment to the Interagency Cooperative 
Agreement between the 

Oo WISCONS IR DEPARTMENT OF RATURAEL’ RESOUREES ~—— 

and the 

WISCONSIN DEPARTMENT OF TRANSPORTATION 

PURPOSE AND APPLICABILITY 

The purpose of this document is to provide mutual departmental policy and 
© procedures for seeking compensatory mitigation for unavoidable wetland losses 

resulting from state transportation activities. It is appropriate for staff to 
apply this policy to any activity subject to the Interagency Cooperative 
Agreement (ICA) between the Wisconsin Departments of Natural Resources and 
Transportation (DNR, DOT). This applicability is inclusive of the Chapter 
30.12(4), Wis. Stats., the Department of Transportation permit exemption and 
requirement of interdepartmental coordination of environmental protection 
measures pertaining to..structures .and..fills.in. navigable :-waters .of. the State. 

| It is also applicable to DOT airport, railroad, and port/harbor projects that are 
covered under the ICA.’ Both non-emergency, new construction and maintenance 
construction activities are covered under this policy. 

STATEMENT OF POLICY. 

The public missions of the Department of Natural Resources -- to protect, manage 
and enhance the state’s natural resources, and that of the Department of 
Transportation -- to provide the people of Wisconsin with a safe and efficient 
network of transportation facilities, have resulted in the need to devise a way 

_ to accommodate both. In most cases, coordinated transportation/natural resource 
planning should result in the avoidance or minimization of wetland impacts to a 
great extent. Locational factors often place constraints on siting alternatives 
for transportation facilities because of the linear nature of much transportation 
development and the requirement for specific standards of design for safety 
reasons; therefore transportation projects sometimes result in wetland losses 

© that cannot be avoided. 

* It is understood that the local or private sponsor of an airport, 
railroad, or port/harbor must obtain all appropriate regulatory 
permits notwithstanding the provisions of this policy. 
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The DOT will consider compensatory wetland mitigation in the priority order of 

restoration and creation, for the unavoidable loss of wetland resulting from — 

transportation construction and maintenance activities funded all or in part by 

the DOT. | 

A system of mitigation banking shall be established to deal equitably with 

cumulative wetland losses resulting from transportation projects. | 

POLICY GUIDANCE ON MITIGATION 

Natural Resources Board Policy (NR 1.95, Admin. Code) regarding wetland 

preservation, protection, and management shall be followed in concert with this 

policy. Environmental evaluation of transportation projects involving wetlands 

must conform to the standards of NR 1.95(5)(a). Staff should take special note 

of NR 1.95(6)(f), which prohibits DNR staff from "...recognizing the conveyance 

of land (or other consideration) to local units of government, the state of 

Wisconsin or the federal government as off-setting the adverse impacts of the 

przp0sal and shall consider the net effects of the action by itself." 

After wetland impacts related to the proposed transportation project have been 

avoided and minimized to the maximum extent practical, DNR and DOT staff shall 

use the following guidance in order to compensate for unavoidable wetland 

losses: 
© 

l. The goal of compensatory mitigation is no net wetland loss. 

2. Preference shall be given to compensatory mitigation that restores former 

or marginal wetlands, followed by creation of new wetlands where it is 

technically feasible to do so. | . 

: 3. Compensation for wetland acres lost shall be based on an evaluation 

of both primary (direct) and secondary (indirect) impacts. 

Secondary impacts are those effects which are caused by the project 

bu: occur later in time but are still reasonably foreseeable (for 

example, drainage changes resulting from the project). Adjacent 

private land use developments are not secondary impacts under this 

policy. 

4. As a general rule, compensatory mitigation should be planned based on 

replacement of the acreage of the impacted wetlands at the following 

ratios (replacement acreage: acreage lost): 

1.0:1.0, where wetland acreage losses are applied to an 

established mitigation bank at the time of loss; 

1.5:1.0, where wetland acreage losses are mitigated as part of a 

concurrent transportation project design and where both DNR and DOT ©} 
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staff concur that there is a high probability of success of the 
| mitigation’; 

2.0:1.0, where wetland losses are mitigated as part of a concurrent 
transportation project design and where both DNR and DOT staff 

concur that there is not a high probability of success of the 
mitigation’. 

These ratio’s may be modified to compensate for out-of-kind replacement 

- (see Technical Gufdelinesy:. Minimum replacement: witk.be at J:1. - 

5. Preference should be given for compensatory mitigation accomplished in the 

vicinity of the impacted area. Where such opportunities are not present 

or practical, in-watershed opportunities should be explored. 

6. Preference shall be given to locating compensatory mitigation projects on 

| lands not presently under DNR ownership. 

7. Provision for long-term protection must be made for al] mitigated efforts, 

including who will own the mitigation site, and who will be responsible 
for long-term management. 

®@ 8. In formulating compensatory mitigation plans, preference should be given 

for techniques that result in low operation and maintenance costs. 

9, Compensatory mitigation should be accomplished in concert with, or prior 
to, the construction of the transportation project. 

10. Compensatory mitigation projects may.include a long-term "effectiveness" 
| monitoring program that establishes baseline conditions, goals and 

objectives, and a plan of study that will allow an evaluation of the 
mitigation effort. The extent of monitoring necessary should be 
determined by DOT/DNR staff in the development of the mitigation plan. 

| Monitoring programs should be of enough specific detail to allow them to 
be used as performance standards of mitigation efficacy. Provision of 
monitoring program funding should be included as part of mitigation costs, 
and should be of a sufficient amount to provide monitoring for up to five 
years past construction of the mitigation project. Compliance monitoring 
should be accomplished on all projects. Effectiveness monitoring normally 

should be provided on mitigation banking projects that are on sites of | 

*Suggested staff guidance for such so-called “low risk" mitigation is 
wetland restorations (e.g., removing or blocking drainage structures) where 
it is deemed likely that former hydrology can be reestablished, and wetland 

@ creations that are extensions or enlargements of an existing wetland basin. 

*Suggested staff guidance for such so-called “high risk" situations is 
wetland creations where there is uncertainty about the ability to sustain 
hydrologic conditions needed for wetland establishment (for example, isolated 
excavated basins), and wetland restorations where there are limitations to 
restoring the hydrology or other wetland conditions formerly present.
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sufficient size and character to advance the knowledge of wetland | 

restoration and creation. Selection of such sites will be made by mutual 

agreement of DOT and DNR staff. : 

11. Any compensatory mitigation proposal shall include coordination with the 

United States Fish and Wildlife Service, Environmental Protection Agency, 

Army Corps of Engineers, and Federal Highway Administration to facilitate 

interagency coordination and participation (see Technical Guideline). 

Interagency conflicts regarding appropriate compensatory mitigation will 

be resolved through established conflict resolution mechanisms prior to 

construction of the transportation project. 

Where federal mitigation policy indicates more extensive mitigation is 

warranted than is required by this agreement, federal requirements wil] 

prevail, unless such federal mitigation is determined by DNR and DOT staff 

to be technically unfeasible, inconsistent with the spirit of this 

agreement or NR 1.95 (Admin. Code), or requires an unwarranted management 

or financial commitment by the state of Wisconsin. 

POLICY GUIDANCE ON MITIGATION BANKING 

It shall be the Departments’ policy to utilize a mitigation banking system to © 

compensate for unavoidable wetland losses. The following guidance specific to 

mitigation banking is to be utilized. 

l. A mutually agreed upon mitigation banking accounting procedure will be 

used by DNR and DOT. The currency for the mitigation bank will be based 

on area and is further developed in the Technical Guideline. 

: 2. The mitigation bank should always maintain a positive balance. 

3. Preference should be given to limiting mitigation banking transactions to 

the geographical area in which the impacts occur. The limits and scale of 

geographical area (acres) are given in the Technical Guideline. 

4, Transfers of project-specific wetland losses may be made to mitigation 

bank sites that may exist around the state by mutual agreement of DOT and 

ONR staff and the participating federal agencies (see Technical 

) Guideline). 

5. Mitigation banking areas shall be selected based on their restoration or 

creation potential, and should be of a size and nature to possess wetland 

functions and values when complete. 
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DEFINITIONS USED IN THIS POLICY 

Compensation -- Wetland restoration or creation (or combination thereof) that 
: results in a size-equivalent wetland(s) to the one(s) taken, 

resulting in no net loss of wetland acres. 

Creation.-- Establishment of a wetland on a site that was never before a 
- | wetland. | - 

Mitigation -- As used in this agreement, compensation for unavoidable 
wetland losses resulting from a state transportation 

. development or maintenance activity. To be applied after 
avoidance and minimization of wetland resources has been 
achieved to the most practical extent. 

Mitigation banking -- A program mutually established by the Departments of 
Transportation and Natural Resources, with concurrence 

© and oversight by the appropriate federal agencies, that 
permits unavoidable wetland losses to be debited to a 
prior-established and constructed wetland mitigation 
bank site. 

Restoration -- Reestablishment of a wetland on a site that was once a wetland 
| or rehabilitation of a degraded wetland. Degraded wetlands 

ce | are wetlands -altered.by-human-or other activities to the point 
| where wetland function has been substantially reduced. : 

Unavoidable wetland loss -- An impact to a wetland that occurs as the result 
of no other feasible project alternative. 

Wetland -- As defined in Section 23.32, Wis. Stats., "an area where water is- 
| at, near, or above the land surface long enough to be capable of 

supporting aquatic or hydrophytic vegetation and which has soils 
indicative of wet conditions." 
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COMPENSATORY MITIGATION POLICY FOR UNAVOIDABLE WETLAND 
LOSSES RESULTING FROM STATE TRANSPORTATION ACTIVITIES 

| an amendment to the Interagency Cooperative 
Agreement between the 

WISCONSIN DEPARTMENT OF NATURAL RESOURCES 
7 es | | 

WISCONSIN DEPARTMENT OF TRANSPORTATION 

PURPOSE AND APPLICABILITY 

The purpose of this document is to provide mutual departmental 
policy and procedures for seeking compensatory mitigation for 

© unavoidable wetland losses resulting from state transportation 
activities. It is appropriate for staff to apply this policy to 
any activity subject to the Interagency Cooperative Agreement (ICA) 
between the Wisconsin Departments of Natural Resources’ and 
Transportation (DNR, DOT). This applicability is inclusive of the 
Chapter 30.12(4), Wis. Stats., the Department of Transportation 
permit exemption and requirement of interdepartmental coordination 

| of environmental protection measures pertaining to structures and 
fills in navigable waters of the State. It is also applicable to 

: DOT airport, railroad, and port/harbor projects that are covered 
under the Ica.! Both non-emergency, new construction and 
maintenance construction activities are covered under this policy. 

STATEMENT OF POLICY 

The public missions of the Department of Natural Resources -- to 
protect, manage and enhance the state's natural resources, and that 
of the Department of Transportation -- to provide the people of 
Wisconsin with a safe and efficient network of transportation 
facilities, have resulted in the need to devise a way to 
accommodate both. In most cases, coordinated transport- 
ation/natural resource planning should result in the avoidance or 
minimization of wetland impacts to a great extent. Locational 

@ factors often place constraints on siting alternatives for 

It is understood that the local or private sponsor of an 
| airport, railroad, or port/harbor must obtain all 

appropriate regulatory permits notwithstanding the 
provisions of this policy. 
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transportation facilities because of the linear nature of much 

transportation development and the requirement for specific 

| standards of design for safety reasons; therefore transportation 

projects sometimes result in wetland losses that cannot be avoided. 

The DOT will consider compensatory wetland mitigation in the 

priority order of restoration and creation, for the unavoidable 

loss of wetland resulting from transportation construction and 

maintenance activities funded all or in part by the DOT. 

A system of mitigation banking shall be established to deal 

equitably with cumulative wetland losses resulting from 

transportation projects. 

POLICY GUIDANCE ON MITIGATION 

Natural: Resources Board Policy (NR 1.95, Admin. Code) regarding 

wetland preservation, protection, and management shall be followed 

in concert with this policy. Environmental evaluation of 

transportation projects involving wetlands must conform to the 

standards of NR 1.95(5)(a). Staff should take special note of 

NR 1.95(6)(f), which prohibits DNR staff from "...recognizing the 

conveyance of land (or other consideration) to local units of 

government, the state of Wisconsin or the federal government as 

off-setting the adverse impacts of the proposal and shall consider 

the net effects of the action by itself." oo 

| After wetland impacts related to the proposed transportation 

project have been avoided and minimized to the maximum extent 

practical, DNR and DOT staff shall use the following guidance in 

order to compensate for unavoidable wetland losses: 

1. The goal of compensatory mitigation is no net loss of wetland 

acreage. 

2. Preference shall be given to compensatory mitigation that 

restores former or marginal wetlands, followed by creation of 

new wetlands where it is technically feasible to do so. 

3. Compensation for wetland acres lost shall be based on an 

evaluation of both primary (direct) and secondary 

(indirect) impacts. Secondary impacts are those effects 

which are caused by the project but occur later in time 

but are still reasonably foreseeable (for example, 

- drainage changes resulting from the project). Adjacent © 

private land use developments are not secondary impacts 

under this policy. . | 
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4. As a general rule, compensatory mitigation should be planned 

- based on replacement of the acreage of the impacted wetlands 

| at the following ratios (replacement acreage:acreage lost): 

1.0:1.0, where wetland acreage losses are applied to an 

established mitigation bank at the time of loss; 

| -2.525.0, where: wetland: acreage:.losses.are.mitigated..as. 
| part of a concurrent transportation project design 

and where both DNR and DOT staff concur that there 

is a high probability of success of the 

mitigation‘; 

2.0:1.0, where wetland losses are mitigated as part of 

a concurrent transportation project design and 

where both DNR and DOT staff concur that there is 
not a high probability of success of the 

mitigation?. 

© 5. Preference should be given for compensatory mitigation 

accomplished in the vicinity of the impacted area. Where such 

opportunities are not present or practical, in-watershed 
opportunities should be explored. 

6. Preference shall be given to locating compensatory mitigation 
projects on lands not presently under DNR ownership. 

| 7. Provision for long-term protection must be made for all 
mitigated efforts, including who will own the mitigation site, 

and who will be responsible for long-term management. 

8. In formulating compensatory mitigation plans, preference 

should be given for techniques that result in low operation 
and maintenance costs. 

9. Compensatory mitigation should be accomplished in concert 

“suggested staff guidance for such so-called "low risk" 

mitigation is. wetland restorations (e.g., removing or blocking 

drainage structures) where it is deemed likely that former 

hydrology can be reestablished, and wetland creations that are 

extensions or enlargements of an existing wetland basin. 

© 3suggested staff guidance for such so-called "high risk" 

situations is wetland creations where there is uncertainty about 

the ability to sustain hydrologic conditions needed for wetland 

establishment (for example, isolated excavated basins), and wetland 

restorations where there are limitations to restoring the hydrology 

or other wetland conditions formerly present.
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with, or prior to, the construction of the transportation 

project. | 

10. Compensatory mitigation projects may include a long-term 

"effectiveness" monitoring program that establishes baseline 

conditions, goals and objectives, and a plan of study that 

will allow an evaluation of the mitigation effort. The extent 

of monitoring necessary should be determined by DOT/DNR staff 

in the development of the mitigation plan. Monitoring 

programs should be of~enough :-specifie-detail to. allow them: to | 

be used as performance standards of mitigation efficacy. 

Provision of monitoring program funding should be included as 

part of mitigation costs, and should be of a sufficient amount 

to provide monitoring for up to five years past construction 

of the mitigation project. Compliance monitoring should be 

accomplished on all projects. Effectiveness monitoring 

normally should be provided on mitigation banking projects 

that are on sites of sufficient size and character to advance 

the knowledge of wetland restoration and creation. Selection 

of such sites will be made by mutual agreement of DOT and DNR 

staff. | | 

11. Any compensatory mitigation proposal shall include contacts © 

with the United States Fish and Wildlife Service, 

Environmental Protection Agency, Army Corps of Engineers, and 

| Federal Highway Administration to facilitate interagency 

coordination and cooperation. Interagency conflicts 

regarding appropriate compensatory mitigation will be resolved 

through established conflict resolution mechanisms prior to 

construction of the transportation project. : 

Where federal mitigation policy indicates more extensive 

mitigation is warranted than is required by this agreement, 

federal requirements will prevail, unless such federal 

mitigation is determined by DNR and DOT staff to be 

technically unfeasible, inconsistent with the spirit of this 

agreement or NR 1.95 (Admin. Code), or requires an unwarranted 

management or financial commitment by the state of Wisconsin. 

POLICY GUIDANCE ON MITIGATION BANKING | 

It shall be the Departments' policy to utilize a mitigation banking 

system to compensate for unavoidable wetland losses. The following 

guidance specific to mitigation banking is to be utilized. © 

1. A mutually agreed upon mitigation banking accounting procedure 

will be used by DNR and DOT. The currency for the mitigation 
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bank will be bank-acres. — | 

| 2. The mitigation bank should always maintain a positive acre- 
balance. 

3. Preference should be given to limiting mitigation banking 
transactions to the geographical area in which the impacts 

|  oe@curs Oo - | 

4. Transfers of project-specific wetland losses may be made to 
mitigation banks that may exist around the state by mutual 
agreement of DOT and DNR staff. 

5. Mitigation banking areas shall be selected based on their 
restoration or creation potential, and should be of a size and 
nature to possess wetland functions and values when complete. 
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DEFINITIONS USED IN THIS POLICY | 

Compensation -- Wetland restoration or creation (or 

combination thereof) that results ina size- 

equivalent wetland(s) to the one(s) taken, 

resulting in no net loss of wetland acres. 

Creation -- Establishment of a wetland on a site that was never 

before a wetland. 

Mitigation -- As used in this agreement, compensation for 

unavoidable wetland losses resulting from a state 

transportation development or maintenance activity. 
To be applied after avoidance and minimization of 

wetland resources has been achieved to the most 

practical extent. 

Mitigation banking -- A program mutually established by the 6 
Departments of Transportation and Natural 
Resources that permits unavoidable 
wetland losses to be credited to a prior- 
established and constructed wetland area 
referred to as a "mitigation bank". 

Restoration -- Reestablishment of a wetland on a site that was 

once a wetland or rehabilitation of a marginal 
wetland. Marginal wetlands are wetlands altered by 
human or other activities to the point where the 
site no longer functions as a wetland. 

Unavoidable wetland loss -- An impact to a wetland that occurs 
as the result of no other feasible 
project alternative. 

Wetland -- As defined in Section 23.32, Wis. Stats., “an area 
where water is at, near, or above the land surface 

long enough to be capable of supporting aquatic or 
hyarophytic vegetation and which has_ soils | 

indicative of wet conditions." 
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APPENDIZ B 

Wetland Mitigation Bank Site Establishment and Process 

A wetland mitigation bank will be used to compensate for 
unavoidable wetland losses caused by a Department of 
Transportation project where the sequence of mitigation steps of 
Avoid, Minimize and Compensate on-site have been followed in that 
order. All reasonable efforts to avoid wetland loss will be made 
before minimization and compensation are considered. The 
mitigation bank process: will. be ‘integrated into the DoT : oo 
Facilities Development Process. Applicable elements of this 
process can be used for compensational mitigation projects that 
are not banks. This process is established under the DOT/DNR 
Cooperative Agreement amendment on wetland mitigation. 

Bank Process. 

Bank Project Stage Action (Responsibility) 

1. Site Selection (a) Identify potential bank site from 
preestablished inventory and field 
review (DNR/DOT). 

© : Determination of site potential is 
based initially on the level of risk 

| in site restoration and creation 
(DNR/DOT). Make preliminary 
archeological determination (DOT). 
(b) Define mitigation concept based on 
initial assessment of identified site. 

, This assessment should provide | 
, topological, geological and 

hydrological evidence that the site has 
the potential to support a wetland 
(DOT/DNR assist). 
Make preliminary determination of 
future site ownership (DOT/DNR). 

| (c) DOT real estate initiate contact 
with landowner. Determine feasibility 
of purchase (DOT). 

(ad) Initiate a FOS project number (DOT). 
(e) Prepare and submit Concept 
Definition Report (DOT). 

(f£) Coordinate with EPA, COE, FWS, FHWA 
on mitigation concept and request 
review and comment (DOT/DNR assist). 

| (g) Develop conceptual mitigation plan. 
Plan is to include location, size 

© (acres), restoration/creation 
objective, anticipated hydrology, 
wetland type, disposition of special 
features, monitoring plan based on 
objective. 
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Determine future management and if © 

future operation and management costs 
will apply (DOT/DNR assist). 

| (h) Prepare and submit Environmental © 
| Documentation (DOT). 

(i) Prepare and submit Design Study 
Report (DOT). 

| (j) DNR future ownership. Obtain Natural 
Resource Board approval to accept the ~— 

: bank site if needed (DNR). 

2. Site Aéquisition™. (aj Survey site; prepare-plat and~ 

| initiate real estate process. Acquire 
funding approvals for real estate. 
acquisition and estimated costs for | 

monitoring program (DOT). 
(b) DNR develop site management 

plan if land to be owned by DNR | 
(DNR/DOT review). 

3. Detailed Design (a) Final mitigation plan. Prepare plans 
Phase and specifications based on interagency 

concurrence on conceptual plan (DOT © 
prepare/resource agency review). 

(b) Obtain interagency concurrence 
(DOT) . 

4. Site Construction (a) Preconstruction review process 
(DOT/DNR) . 

(b) Let contract (DOT). 
| (c) Monitor construction and contractor 

(DOT lead/DNR assist). 
(ad) Recommend site modifications 

within scope of plan (DNR/DOT review). 
(e) Implement site modifications (DOT). 
(f) Determine bank site wetland acreage 

(DOT) . | 

5. Open Bank (a) Verify interim wetland acreage of 
(Credit) bank site (DNR lead/DOT assist). 

(b) Record bank credit (acres), site 
criteria, wetland type and functions 

. (DOT). 
(c) Transfer surplus acres from a 

Transportation project developed 

site as credit to the closest bank | 
developed site (DOT/DNR). 

(d) Notify federal agencies (DOT). ©} 

6. Debit Bank (a) Delineate project wetlands (DOT). 
Determine unavoidable wetland acre loss 

(debit) (DOT). 
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e Document presence or absence of 
on-site wetland compensation 
opportunities (DOT). 

Provide rationale for not using an 
| | - on-site opportunity (DOT). 

Follow process on compensation for loss 
| defined in wetland mitigation amendment 

to the Cooperative Agreement (DOT/DNR). 

(b) Identify wetland bank to be 
debited. 

, | ee Record. debit: based’ on: acres’ of | | 
wetland loss due to individual 
transportation projects. Record 
wetland type and function lost (DOT). | 

(c) Coordinate with and obtain 
concurrence from EPA, COE, FWS, FHWA 
(DOT/DNR assist). 

7. Monitoring (a) Verify that plans and specifications 
| for bank site have been executed 

(DOT/DNR concur). 
(b) Implement monitoring activities 

_ agreed upon and stated in conceptual 
© plan (DOT/DNR concur). 

(c) Determination of restored or created 
wetland bank site after a monitoring 
period of not less than one growing 

| season and not to exceed five seasons. 
Determine if remedial measures are 
needed and implement the measures 

| required (DOT/DNR concur). | 
. (d) Evaluate bank site and make 

final wetland acreage determination 
(DOT/DNR concur). 

(e) Monitoring will be conducted 
whether the transfer is to DNR, 
another public entity, or under 
a lease agreement with a private 
entity. Under private lease 
agreements DOT will monitor and 
maintain the agreement in perpetuity. 

8. Close Bank (a) Transfer ownership to entity agreed 
upon during preliminary planning stage 
(DOT) . 

(b) Close bank when wetland acres lost 
(debits) assessed to the bank equal the 
wetland acre credit. Close project 

© account (DOT). 
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Appendix Cc | 

For the purposes of this wetland mitigation bank, the replacement 
of wetland function is assumed if the replacement of wetland loss 
occurs within the floristic province, major drainage area and by | 

| wetland type. Under these conditions the replacement ratio is one 
acre of replacement for one acre lost (1:1). A 1:1 ratio 
represents the floor for wetland compensation. Wetland losses 
replaced outside designated areas and/or by different wetland 
types are assessed by a variable schedule of increments, which 

. will cause the ‘replacement. -ratio.ta.be:greater: than.1:1,. bute not : 
exceed 3:1. These increased ratios do not produce ratio generated 
surpluses (see discussion under item 5 of Guideline). 

Floristic province and drainage area boundaries for this bank are 
given in figure 1C. | | 

Nine wetland types are defined for this wetland mitigation bank 
(Table 1C) and can be placed into four major groups: Riparian, 
palustrine emergent, palustrine shrub/forested and bog. In terms 
of hydrogeomorphology and stage of ecological succession these 
appear to be natural groupings. Based on these groupings the 
interrelationship between out-of-kind replacement by type and 

© increments of increase for replacement ratios is given in Table 
2C. 

It should be noted that degraded conditions may occur for 
wetlands lost to DOT projects, but should not at Bank sites. It 
is assumed that bank sites will not be exposed to the outside 

| influences of degradation. 

| Degradation in wetlands lost can be caused by agricultural 
practices such as pasturing, haying and crop cultivation. 
Wetlands in the early stages of regeneration from tillage can be 
regarded as degraded. Surface water run-off from urban and 
highway development can cause degradation by sediment loading and 

| poor water quality. 

| Evidence of degrading influences on riparian emergent, wet and 
sedge meadow and wet prairie could be vegetational community 
dominated by reed canary grass and stinging nettle. For riparian 
shrub/forest, shrub or wooded swamps the resulting vegetational 
community composition could include an overstory of box elder, a 
shrub layer of buckthorn or honeysuckle and a reed canary grass 
herb layer. Degraded aquatic bed may be indicated by turbid 
water, low density of rooted vegetation and evidence of excessive 
run off. 

© Shallow and deep marshes do not seem to be subjected to 
degradation to the same degree that meadows do, in terms of 
cultivation and pasturing, but can be degraded by introduction of 

| aggressive exotics (e.g. purple loosestrife, Lythrum salicaria) 
and degraded water sources such as urban stormwater runoff. 
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An integration of compensation ratio increments by floristic 

province, drainage area and wetland type is given in Table 3C. © 

Given the wetland lost and the replacement wetland at the bank 

site, replacement ratio can be obtained by adding the increment 

to 1.0. For example, shallow marsh acres lost are replaced by | 

shallow marsh acres at a bank site (increment=0.0). The bank site 

is within the same floristic province (increment=0.0), but 

outside the drainage area (increment=0.5). Therefore, if there is 

no modification base on professional discretion, the replacement 

ratio is 1.5:1. 

EXAMPLES Using Table 3C 

lL. Undégraded riparian: forested. wetland [RPF(N)]..replaced. by.wet... 

meadow (M) within the drainage area and within the floristic 

province. No professional discretion applied. Increment 1s 0.5 

(third row, third column). Compensation ratio is 1.5:1 (acres). 

2. Undegraded riparian forested wetland (RPF(N)] replaced by 

‘shallow marsh (SM) outside the drainage area and outside the 

floristic province. No professional discretion applied. Increment 

is 2.0 (third row, sixth column). Compensation ratio is 3.0:1 

(acres). 

3. Degraded riparian forested wetland [RPF(D)] replaced by 

shallow marsh (SM) within the drainage area, but outside the 

floristic province. Professional discretion factor applied, since © 

site of wetland loss is relatively near the floristic province 

boundary. Increment is 1.1 (row 11, column 5) minus 0.5 

(professional discretion). Compensation ratio is 1.6:1 (acres). 

4. Undegraded sedge meadow [M(N)] replaced by wet meadow (M) 

outside the drainage area, but inside the floristic province. 

Professional discretion not applied. Increment is.0.5 (row 15, | : 

column 4). Compensation ratio is 1.5:1 (acres). 

5. Degraded shrub swamp [SS(D)] replaced by wet meadow (M) inside 

the drainage area, but outside the floristic province. 

Professional discretion applied (- 0.5) based on the replacement 

wetland being in a category of wetland types that have been 

historically lost in large amounts. Increment is 1.0 (row 27, 

column 5: minus 0.5 (professional discretion), giving a 0.5 

increment to be added to the floor of 1.0 acres. Compensation 

ratio is 1.5:1 (acres). 

6. Bog replaced by shallow marsh (SM) outside the drainage area 

and outside the floristic province. Professional discretion 

applied (-0.5) since the bogs in the area of wetland loss are 

abundant and the replacement wetland represents a wetland type 

that was historically lost in the area of replacement. Increment 

is 2.0 (row 6, column 31) minus 0.5 (professional discretion). 

Compensation ratio is 2.5:1, giving a 1.5 increment to be added © 

to the floor of 1.0 acre. 
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eo" 1C. Boundry Delineation of Floristic Province .. 

and Three Major Drainage Basins. | 

A : . , 
. . rr p=] £ a 

| b LAKE sureRion{ | | , 
“Fs “4 ey —-.- ~ ‘ 

ao v —~ . ££ —~ 
. se ; ee - —_——™ 

og oh a2 r= b+ = 
“oP. ZT upper 

Doe eb. a Ff ie 7 OP . OCONTO: + 
_ a a ! PESHTIGO -—" . 

| ZR Zoi TL } 

— . [ | ° oo : . eee 3 | 

ee CENTRAL Ld. 
© \ S| TO . WISCONSIN 

4) TREMPEALEAU- +t J 00 3 C | 
- ( BLACK a 3 

| hee je io 

TT aie . 
S pues 

} ROCK-FOX-DES PLAINES | 

see ff | | | ULAR 
| wtb ii de. __.! | 

H-42 

MT gt OM lpm nam DA i nwt ns) eel oe — oa



Table 1C. Proposed Wetland Type Classification for Wisconsin Wetland Mitigation Banks. 

Cir3g Wetland Type Examples of Vegetational 

Classification Bank Site * Community Types — | 

| : | | | | 
|1A Seasonally flooded Riparian wetland (RPF) Floodplain Forest (includes Bottomland | 

| basin or flat (wooded) Hardwood forests **), | 

| Riparian Shrub Carr and Alder Thickets | 

| | 
|1B Seasonally flooded Riparian wetland (RPE) Riparian Wet and Sedge Meadows, | 

| basin or flat (emergent) Bars and Mudflats | | 

| --=------- == $= nn nnn nnn nn | 
|2 Inland fresh meadow Wet Meadow (M) Wet Meadow, Wet/Wet Mesic Prairie, | 
| Sedge Meadow, Vernal pools, | 
| (also includes Fens **) | 

| : —— 
|3 Inland shallow fresh Shallow Marsh (SM) Emergent Aquatic | 

| marsh . | 

| : | 
|4 Inland deep fresh marsh Deep Marsh (DM) Emergent and Submergent Aquatic | 

| | | 
|5 Inland open fresh water Aquatic Bed (AB) Submergent Aquatic, Aquatic Bed | 
| (depth less than 3 Meters) © 
| ------------------------------------=----------=-------------| 
|6 Shrub swamp Shrub Scrub (SS) Shrub Carr, Alder Thicket | 

| | 
|7 Wooded swamp Wooded Swamp (WS)  Wet/Wet—Mesic Deciduous Forests | 
| (Forested Wetland) White Cedar Swamps [o 
| —————— — — | 

| |\8Bog Bog (Bog) Open Bog, Forested Bog | 

* Wetland types used for purposes of this bank system. 
These should be refered to by name or by acronym (e.g. RPF, SM, AB, etc.) 

** Red flag wetlands 
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© Table 2C. Increments (acres)* for Replacement by 

Wetland Type. 

Bank Site Wetland Types : 

Wetland RPF RPE ,AB(N) SS,WS 
Type Lost (N) (N) SM,DM (N) 

X SSS SS SSS 2X SS SS SSX SSS SS sTyX SS SS STS SS SS — TY 

| | | | | | 
|RPF(N)** = | 0.0 | 0.2 | 0.5 | 0.3 | 

| -=-------|------| ------|------| ------| 
| RPE(N) | 0.1 [ OO;° OST 0.2 | 

| | | | | | 
| RPF/E(D)*** | 0.0 | 0.0 | 0.1 | 0.1 | 

| ---------| ------| ------| ------] ------| 
| | | | | | 
| M(N),SM, | 0.1 | 0.1 | 0.0 | 0.2 | 

ee al sl col 
|SS,WS(N) | 0.1 | 0.2 | 0.2 | 0.0 | 
| | | | | | 

© | M,AB(D), | 0.0 | 0.0 | 0.0 | 0.0 | 
[SM,DM | | | | 
| | | | | | 
|SS,WS(D) | 0.0 | 0.0 | 0.0 | 0.0 | 
| -------—-| ------| ------] ------| ------| 
| | | | - | | 
|BOG | O5f O5] OS} 05] | 

* Increment added to minimum replacement of 1.0 acre. 
** (N): Wetland is not degraded. 
*** (D): Wetland is degraded. 
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Table 3C. Compensation ratio increments* by floristic province, drainage area, 

and wetland type. ** 7 | 

| Floristic Province (in) | Floristic Province (Out) | © 

| -----------------| ---------------—-| 
Wetland |BankSite |Drainage |Drainage |Drainage |Drainage' | | 
Type Lost |Type |Area (In) | Area (Out) = (In) ee (Out) ! 
=s=====2| =s=SSS==5| ==SS=S====| solcclcsscsscc ss SS SSeS Ss] SSC SCS re SS 

RPF(N) | RPF | 00, | 0.5 | 1.0 | 1.5 | 

| RPE | 0.2 | 0.7 | 1.2 | 1.7 | | 

| M,AB,SM,DM| 0.5 | 1.0 | 1.5 | 2.0 | 

|SS,WS | 0.3 | 0.8 | 1.3 | 1.8 | 

--------| ---------| ------—-| ------—-| --------| ------—"| 
RPE(N). |RPE. . |. 0.1 |. O06, 1 1.6 | . 

| RPE | 0.0 | 0.5 |. 1.0 | 1.5 | 

| M,AB,SM,DM | 0.3 | 0.8 | 1.3 | 1.8 | 
|SS,WS | 0.2 | 0.7 | 1.2 | 1.7 | 

~~------| ---------| --------| --------| -----=--| ------—- 
RPF/E(D) |RPF | 0.0 | 0.5 | 1.0 | 1.5 | 

| RPE | 0.0 | 0.5 | 1.0 | 1.5 | 
| M,AB,SM,DM | 0.1 | 0.6 | 1.1 | 1.6 | 
|SS,WS | 0.1 | 0.6 | 1.1 | 1.6 | 

Knee | meer enema] en | Mn al meena 
M(N),SM, |RPF | 0.1 | 0.6 | 1.1 | 1.6 | 
DM,AB(N) | RPE | 0.1 | 0.6 | 1.1 | 1.6 | © 

|M,AB,SM,DM | 0.0 | | 0.5 | 1.0 | 1.5 | 
|SS,WS | 0.2 | 0.7 | 1.2 | 1.7 | 

naan a a-| -=- == -=-| === == -| <== -==-| -----=--| ------—-| 
SS,WS(N) | RPF | 0.1 | 0.6 | 1.1 | 1.6 | 

| RPE | 0.2 | 0.7 | 1.2 | 1.7 | 
|M,AB,SM,DM | = 0.2 | 0.7 | 1.2]. 1.7 | | 

| |SS,WS | 0.0 | 0.5 | 1.0 | 1.5 | | 

anne | anne | Hn | Hn | | =| 
M,AB(D)  |RPF | 0.0 | 0.5 | 1.0 | 1.5 | 
SM,DM | RPE | 0.0 | 0.5 | 1.0 | 1.5 | 

| M,AB,SM,DM | 0.0 | 0.5 | 1.0 | 1.5 | 
|SS,WS | 0.0 | 0.5 | 1.0 | 1.5 | 

Rann a | ne | anne ae | Hen] meen nn 
SS,WS(D) | RPF | 0.0 | 0.5 | 1.0 | 1.5 | 

| RPE | 0.0 | 0.5 | 1.0 | 1.5 | 
| M,AB,SM,DM | 0.0 | 0.5 | 1.0 | 1.5 | 
|SS,WS | 0.0 | 0.5 | 1.0 | 1.5 | 

nanan a | aaa | eon | == =-| ---- | -----—-| 
BOG | RPF | 0.5 | 1.0 | 1.5 | 2.0 | 

| RPE | 0.5 | 1.0 | 1.5 | 2.0 | 
|M,AB,SM,DM| 0.5 | 1.0 | 1.5 | 2.0 | 
|SS,WS | 0.5 | 1.0 | 1.5 | 2.0 | © 

* Increments (acres) are added to 1.0 to give the replacement component 
of a compensation ratio. 

** See Tables 1C and 2C for defined abreviations. 
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APPENDIX D | 

wetland Mitigation Bank Report | | 

Format for report to I0c 4s under development. A hypothetical 

example is given in Table 1D. 

District 3 Planning is investigating and developing a GIS 

application. Example tables attached. Map not attached. 
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Table 1D. Hypothetical Example of Wetland Mitigation Bank Site Report for WOOT Wetland Mitigation Bank. : 

WETLAND MITIGATION BANK ACCOUNTING FOR LOWER WISCONSIN RIVER WATERSHED 

ROXBURY BANK SITE, COLUMBIA COUNTY | | 

INITIAL BANK SITE TOTAL AREA= 189 ACRES 

INITAL BANK SITE GOMPOSITION BY TYPE 

- M=55, SM=60, DM¢54, AB=20 (acres) 

PROJECT LOCATION | WETLAND | | | | ACRE BALANCE BY. TYPE TOTAL 

| TYPE | ACRES | {DEBIT | ACRE 

COUNTY PROJ ID  HWY|LOST |LOST |AF* | ACRES | M | SM | DM | AB_ [BALANCE | 

| waeeeseseese=see=s===:| 
eorcSSS= =a=== | ===:| saamaa| =====| =saa==| -oaa=| =s====| saaesea| 

| | | | 55.00| 60.00| 54.00| 20.00 | 189.00 | 

DANE 11110500 151 |M | 12.50] 1.0] 12.50| 42.50 | | | | 176.50 | 

ISS(N) | 10.00| 1.2] = 12.00 | | 48.00 | | | 164.50 | 

[APF(N) | °3.50] 1.5] 5.25 | | | 48.75 | | 159.25 | 

_ DANE 10020000 «+51 |M | 620] 10]  620| 36.30 | | | 153.05 | 

L | SS(N) {| .2.00| 1.2 | 2.40 | | 45.60 | | | 150.65 | 

co GREEN 10030000 «+11 '(|M | 4.00] 1.0| 4.00] 32.30 | | | 146.65 | 

[SM | 250] 10[ 2.50| | 43.10 | | { 144.15 | 

| AB { 1.50] 1.0 | 1.50 | | [ | 18.50 | 142.65 | 

ISS(N) |) 3.25] 1.2[ 3.90| | | 44.85 | | 138.75 | 

|RPF(D) | 2.75| 1.1] 3.03] | 40.08 | | { 135.73 | 

ROCK 10040000 «559 ||M | 0.90] 1.0| 0.90| 31.40 | | 134.63 | 

DODGE 10050000 +16 |M | 4.00| 1.0|  4.00| 27.40 | | { 130.63 |. 

| ISS(N) | «2.00| 1.2] 240| | 37.68 | {| 128.42|- 

|APF(N) | 1.50| 1.5| 2.25 | | | 42.60 | { 126.17 | 

LINCOLN 70000500 109|BOG | 10.00} 25] 25.00| | 12.68: | { 101.17 | 

|RPF(N) | 93.60] 2.5 | 9.00 | | 33.60 | | 92.17 | 

DOUGLAS =: 11980102 53 | SS(N) | 600| 27 | 16.20 | | | 17.40 | | 75.97 | 

SAUK 10006000 12 |SS(D) | 5.00 | 1.0 | §.00 | 22.40 | | | | 70.97 | 

* Replacement Factor (multiplied by acres lost gives debit acres) 
oN



Jul 9 11:02 1993 //ad38/gis/mitigation/output/withdr.report Page 2 © 
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| 0.45 ACRES WITHDRAWN BY DNR TA Biz 
0.00 ACRES WITHDRAWN BY COE | 

0631-03-01 HOPKINS SITE , 
PROJECT MAKING WITHDRAWAL 6210-07-71 

| DATE OF 404 PERMIT: 10/23/92 
GREEN LAKE - BERLIN 
STH'049 GREEN _LAKECOUNTY 

0.24 ACRES WITHDRAWN BY DNR . . 
0.24 ACRES WITHDRAWN BY COE 

0631-03-01 HOPKINS SITE . 
PROJECT MAKING WITHDRAWAL :6499-06-00 : 
DATE OF 404 PERMIT:03/12/93 
DUCK CREEK BRIDGE AND APPROACHES 
LCL OUTAGAMIE COUNTY 

0.30 ACRES WITHDRAWN BY DNR 
0.30 ACRES WITHDRAWN SY COE 

0631-03-01 HOPKINS SITE 
PROJECT MAKING WITHDRAWAL :6693-00-71 

© DATE OF 404 PERMIT: / / 
MOUNTAIN DR. BRIDGE AND APPROACHES 
LCL MARATHON COUNTY 

0.30 ACRES WITHDRAWN BY DNR 
0.30 ACRES WITHDRAWN BY COE 

0631-03-01 HOPKINS SITE | | . PROJECT MAKING WITHDRAWAL::6693-01-71 
: DATE OF 404 PERMIT: / / 

BOBSIDING RD. BRIDGE AND APPROACHES 
LCL MARATHON COUNTY 

0.30 ACRES WITHDRAWN BY DNR 
0.30 ACRES WITHDRAWN BY COE 

0631-03-01 HOPKINS SITE : 
PROJECT MAKING WITHDRAWAL :6864-10-71 
DATE OF 404 PERMIT: / / 
WALL ST. BRIDGE AND APPROACHES 
CTH E KEWAUNEE COUNTY 

0.06 ACRES WITHDRAWN BY DNR 
0.06 ACRES WITHDRAWN BY COE 

© 0631-03-01 HOPKINS SITE 
PROJECT MAKING WITHDRAWAL :6885 -00-71 
DATE OF 404 PERMIT: / / 
MC NINCH RD. BRIDGE AND APPROACHES 
LCL WAUPACA COUNTY H-49 

0.03 ACRES WITHDRAWN BY DNR 
0.03 ACRES WITHDRAWN BY COE
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| | : or District 3 | 

1150-17-00 
Tn 

ABRAMS - OCONTO 
BOLE © 

USH 41 OCONTO COUNTY 
| 

DATE OF 404 PERMIT 3/ 1/92 
: 

WETLAND TYPE AND ACRES LOST | | | 

RIPARIAN-WOOOED 0.00 : 

RIPARIAN-EMERGENT - 0.00 | 

WET MEADOW 0.46 

SHALLOW MARSH 0.00 

DEEP MARSH 0.00 

OPEN WATER 0.00 . Co | | 

SHRUB SCRUB 0.00 

WOODED SWAMP 45.54 

BOG 0.00 | 

UNSPECIFIED 0.00 

MITIGATED - ON SITE 

1150-17-00 

ABRAMS - OCONTO 

USH 41 OCONTO COUNTY 

DATE OF 404 PERMIT 3/ 1/92 

WETLAND TYPE AND ACRES LOST 

RIPARIAN -WOODED 0.00 | . 

RIPARIAN-EMERGENT 0.00 

WET MEADOW 0.46 

SHALLOW MARSH 0.00 

DEEP MARSH 0.00 

OPEN WATER 0.00 

SHRUB SCRUB 0.00 ; 

WOODED SWAMP 45.54 

80G 0.00 

UNSPECIFIED 0.00 

MITIGATED - SIKMA SITE 

1451-13-00 

KOS OVERHEAD - MANITOWOC/GUNS RD. - IH 43 @ 

USH 141 BROWN COUNTY 

DATE OF 404 PERMIT 0 /0 / 
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© Crandon Project Wetland Compensation Site | 
Surface Water Hydrologic Assessment ,



Foth & Van Dyke 
© Technical Memorandum 

June 17, 1995 

TO: Jerry Sevick, Foth & Van Dyke 

CC: Don Moe, Crandon Mining Company 
| Ron Steg, Foth & Van Dyke 

Master File 

FR: Mike Liebman and Steve Birr, Foth & Van Dyk¢yp», 

RE: Crandon Project Wetland Compensation Site 
Surface Water Hydrologic Assessment 

1 Introduction 

A wetland compensation site for the Crandon project has been selected. This memorandum 
presents a discussion of the site’s surface water hydrology considering both existing and proposed 
conditions. The proposed conditions relate to the development of an approximate 57 acre 
wetland focusing on replacing storm and flood storage, water quality maintenance and hydrologic 
Support functions. 

© 2 Watershed Characteristics 

2.1 Existing Environment 

As shown in Figure 1 the property on which the proposed wetland restoration site is located 
straddles the Oconto-Shawano County line north of Shawano Lake. The southern portion of the 
property is located in the N1/2, NE 1/4, Section 5, T 27 N, R 17 E, Town of Washington, 

Shawano County, Wisconsin, and the northern part is located in the S1/2, SE 1/4, Section 32, T 

28 N, R 17 E, Town of Underhill, Oconto County, Wisconsin. The property is situated within an 

agricultural field and comprises approximately 129 acres. As shown on Figure 1, topography 
within the property is virtually flat with no significant local relief. The northern portion of the 
property, however, is marked by the presence of barely discernible, eroded rises which appear to 
be sandier than surrounding soils. | 

The proposed compensation site or project area is approximately 57 acres in size. As shown on 
Figure 1 it is located in the approximate center of the 129 acre property boundary. A 
topographic survey of the site and surrounding area was conducted. The topographic map 
generated as a result of that survey is shown on Figure 2. The map shows that the area ranges in 

| elevation from approximately 818.5 feet to just over 820 feet mean sea level (MSL). The 
surveyed area also consists of a series of north-south and east-west drainage ditches at lower 
elevations. 

Site soils are mapped as Cormant loamy fine sand on 0-1 percent slopes. Cormant soils are 
deep, poorly drained soils which formed on sandy outwash plains and glacial lake plains. These 

© soils are subject to periodic ponding. Also present are pockets of Markey and Seelyville soils. 
These soils are deep, poorly drained mucks which formed on outwash plains from decomposing 
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herbaceous plants and other organic matter. The Markey and Seelyville soils commonly include 

peaty, organic pedons exceeding 50 inches in depth (Gundlach et al., 1982). All three soils are | 

listed in the Hydric Soils List for Shawano County (Otter, 1990). ©} 

Current land use is agricultural. According to the Oconto County Natural Resources | | 

Conservation Service (Schulz, 1995) these lands are classified as Prior Converted Cropland. 

Prior to being farmed, the project area was likely part of an extensive wetland currently 

occupying portions of Sections 31 and 32 immediately to the northwest. The property has been 

partially drained by construction of several interconnected drainage ditches. A north-south ditch, 

| beginning approximately 0.7 miles to the north of the site and ultimately discharging into 

Duchess Creek downstream from the site, parallels the western border of the site. Water levels 

in this ditch are controlled by a stop-log outlet control structure located in the southwest corner 

of the site (Figure 2). Two east-west ditches connected to the north-south ditch exist along the 

northern and southern boundaries of the surveyed area. A third east-west ditch also connected 

to the north-south ditch exists in the central portion of the surveyed area. A single ditch 

draining agricultural lands to the northwest, also enters the north-south ditch just below the point 

where the central ditch connects to the north-south ditch. 

Based on the observed location of the groundwater table and the lack of vegetation on the 

bottom of the ditches, it appears that the ditches intercept groundwater. Flow in the ditches 

across the majority of the property is to the west and south. A divide exists resulting in flow to 

the east and north in the northeastern corner of the surveyed area. Several surface ditches and 

drains have been installed along the southern boundary of the surveyed area. These drains | 

channel surface water off the area into the southernmost east-west ditch. Several outlet pipes 

were observed in this ditch. Although no site plans exist, the current landowner reports that 

portions of the site have been tiled. © 

Because of the very flat topography and dense vegetative cover, it is difficult to precisely define 

the boundaries of the drainage basin serving the proposed wetland compensation site. To 

address this issue, maximum and minimum effective watersheds were defined for use in the 

assessment of site hydrology based on a review of the USGS 7.5 minute topographic map of the 

site and surrounding area (Cecil, Wisconsin Quadrangle, 1974). The “maximum” watershed _ 

tributary to the site is shown in Figure 3. The “maximum” watershed would generate the largest 

: volume of runoff and represents the potential maximum case for peak flow generation. As 

shown in Figure 3, this watershed has been divided into four sub-basins based on topography and 

land use characteristics. As will be discussed later in this memorandum, the agricultural sub- 

basin was further divided for analysis purposes into on-site and off-site sub-basins. The 

“minimum” watershed includes only the two “agricultural” sub-basins. The “minimum” 

watershed would generate the smallest possible volume of runoff and represents the minimum 

case for the wetland compensation site water budget analysis. 

2.2. Water Balance (Long-Term Wetland Hydrology) " 

2.2.1 General Discussion 

The method used for evaluation of the long-term wetland compensation site hydrology was a 

water balance analysis. This method was chosen to evaluate annual runoff to the site which 

includes the spring snowmelt/runoff component which is a major source of upland drainage area 

runoff to the wetlands. The analysis focuses on monthly water budgets based on monthly © 
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averages of climatological data from the nearby Shawano meteorological station which are 

© summed to develop annual totals. 

The water balance model is an expanded and modified model based on the mathematical 

methods of Soil Conservation Service (1972) and Thornthwaite and Mather (1957). The 

governing equation is based on a mass balance principle, i.e., the available moisture equals initial 

moisture and the sum of monthly inflow quantities (precipitation and snowmelt, discharge from 

upstream drainage areas, etc.) minus outflow quantities (percolation to groundwater, 

evapotranspiration, etc.). The water balance model uses climatological records of the National 

| Oceanic and Atmospheric Administration (NOAA) weather station at Shawano from 1961 to 

1990. 

| Monthly climatic records, evapotranspiration data, and the baseline data made up the input files 

for the water balance model. The climatic records include precipitation, temperature, and open- 

water evaporation. The evapotranspiration data file includes the consumptive use coefficient 

(derived for each land cover type) and daylight hours. The consumptive use coefficient, daylight 

hours, and temperature are then combined to yield potential evapotranspiration. The baseline 

data file includes soil moisture limit, wetland area, upland area, open water area, direct drainage 

area, and inflowing wetland identification numbers. 

Seasonal and annual average water discharge rates and monthly water balances are the outputs 

from the water balance model. 

2.2.2 Model Development 

© The water balance program was initially developed for analysis of the water balance related to 

irrigation of agricultural lands. The model was modified by the Wisconsin Department of 

Natural Resources (WDNR) for use in evaluating the top surface of sanitary landfills in the State 

of Wisconsin (WDNR, 1985). The computer model was based on procedures developed initially 

in the 1940’s and the early 50’s by Thornthwaite and Mather in the Laboratory of Climatology. 

The procedures were calibrated by field measurement of deep percolation at specific test sites 

situated at various, diverse, and world-wide locations. 

| The WDNR water balance model was written in BASIC for an IBM-PC computer. The 

computer model uses a series of input files to provide automatic reference of 30 years of 

climatological data, including monthly average temperature and precipitation for 101 NOAA 

weather stations throughout the State of Wisconsin. Either the nearest NOAA station or a 

weighted (based on distance from the site) average among nearby weather stations can be used 

for the site climatological data. The input files also include index values (I) for monthly average 

temperature and a latitude correction factor for computing daylight hours. The index values and 

daylight hours are used in computing potential evapotranspiration. 

Monthly surface runoff is computed based on the input runoff coefficient and precipitation. The 

monthly snowfall can be accumulated during months with average temperatures below 32°F. 

The accumulated snowpack can then be allowed to melt during months with average temperature 

above 32°F. Infiltration is calculated as the difference between precipitation and runoff. The 

difference between infiltration and actual evapotranspiration (and moisture change) is net 

percolation. 

© The WDNR water balance model was chosen for this study because it can compute all of the 

hydrologic components for a typical drainage basin. Because the WDNR’s purpose for the final 
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water balance model was to analyze water balance for the top surface of sanitary landfills, a 
number of modifications were needed for the purpose of this wetland impact assessment. @ 

Surface runoff or "run-on" is an important component of the wetland water balance. 
Modifications were made to the WDNR’s water balance model so that the runoff from an 
upstream drainage area is received as an inflow component for the downstream wetland. The | 
cumulative runoff, which equals the sum of runoff from upstream areas and its own specific 
drainage area, is then calculated and tabulated. 

The WDNR’s water balance model code was modified so that output can be re-directed into an 
ASCII file rather than to a printer/plotter. If this were not done, the output would be available 
in hard copies only and no output file(s) would be saved. This modification also allows the 
analyst to print output only when it is needed, which eliminates unnecessary printouts. 

There are many input parameters that needed to be analyzed before calculations could be made. 
These parameters were chosen from tables found in credible documents and trom field 
observation and scientific and engineering experience. 

The water balance program allows use of climatological data from the five closest NOAA 
weather stations with an option to average the available data from all five or choose the closest 
weather station. The closest weather station was chosen to achieve the best results. This NOAA | 
weather station (Shawano) is approximately 10 miles from the proposed site. 

The model offers two runoff analysis options. Option 1 calls for allowing runoff to occur 
monthly for each precipitation quantity. Option 2 calls for accumulating a snow pack for a 
springmelt event. Option 2 was selected to give a more accurate value of runoff in the north © 
central Wisconsin area. In setting the format for computing Option 2, the timing of how the 
snowmelt event will occur in spring must be defined. The amount of snowmelt that occurs each 
month is specified by a percentage input. A spring melt of 60% in March, and 40% in April was 
specified. 

The next input parameter involves runoff coefficients. The following table lists the runoff 
coefficients that were used in the analysis. 

Table 1 

Runoff Coefficients 

Land Slope Upland Areas Wetland Area Agricultural Area* 

Normal Frozen Normal Frozen Normal Frozen 

<2% 05 35 .05 35 08 0 

* Wetland area coefficients were used on those agricultural lands to be converted to wetlands for the 
proposed condition. 

Prepared by: SRB 
Checked by: MDL 
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These coefficients were obtained from a combination of Tables 5.5 and 5.6 of the Design and 
© Construction of Urban Stormwater Management System (1992) which is published by the American 

Society of Civil Engineers and Table 3-1 of McGraw-Hill’s Water-Resources Engineering (Linsley 
and Franzini, 1992). Also, these values were adjusted to take into account the frozen months 
and highly wooded topography based on experience, judgement and discussions in Handbook of 
Snow edited by the University of Saskatchewan (Grey and Male, 1981). 

The maximum available moisture value is the next option in the program where the user must 
choose from two methods. The first method calls for entering the available moisture into the 
water balance. The second method calls for calculating the available moisture based on: a) root 
zone depth; and, b) the stratigraphy of the upper soil system. Method 2 was chosen to take into 
account the different soils in the area. 

There are two available moisture menus to assist the user in selecting values. The first is the 
SCS typical chart, and the other is the EPA/1975 chart. The SCS typical chart was chosen based 
on familiarity. In computing the moisture capacity, one root zone depth was used. Two soil 
layers were determined to exist in the root zone of the upland areas and wetland areas. Three 
soil layers were determined to exist in the agricultural area. The following table shows what soil 
layers, depths and moisture percentages were used in the analysis. 

Table 2 

| Available Moisture Data 

© Soil Layer Upland Area Wetland Area Agricultural Area 

] 12" Sandy Loam 12" Peaty Topsoil 12" Peaty Topsoil 
10% Moisture 30% Moisture 25% Moisture* 

2 36" Silty Sand 36" Peaty Topsoil 12" Peaty Topsoil 
8% Moisture 30% Moisture 20% Moisture* 

3 12" Silty Sand 
: 8% Moisture 

* 100% moisture was used on those agricultural lands to be converted to wetlands for the proposed 
condition. 

Prepared by: SRB 
Checked by: MDL 

These values were obtained from the SCS method (the program lists a table of moisture levels 
based on soil type from which to choose appropriate values). 

After entering these data values, the program requires input for some additional information 
including the following: 

1. Name of Basin - Names of basins were determined from locations and present land uses. 
2. Area of Basin (in acres) - calculated from 1" = 2000’ scale USGS mapping. 
3. | Upgradient Inflow - For this parameter, if an upgradient drainage basin has potential to 

© discharge runoff to this basin, the program took the previous calculated runoff and 
accumulated it with the present drainage basin. 
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_ The water balance model, with the modifications and assumptions discussed was used to evaluate 
the existing water balance at the site. : © 

2.2.3 Model Results oe 

The hydrologic water balance under existing conditions was determined for selected basins within 
| the drainage basin of the projected wetland site. Both maximum and minimum basin areas as 

defined in Section 2.1 were considered in the analysis. The results are shown in the following 
table. 

Table 3 

Basin Runoff Under Existing Conditions 

Maximum Annual Runoffin Ac-Ft Minimum = Annual Runoff in Ac-Ft 
Drainage Basin. OT _~—oiBai 
Basin Area Basin Cumulative Area Basin Cumulative 

Upland 30.3 Ac 6.7 6.7 0 0 0 
North 

Wetland 157.0 Ac 34.5 41.2 0 0 0 

Upland 52.3 Ac 11.5 52.7 0 0 0 
South 

Agricultural 54.2 Ac 18.1 70.8 54.2 Ac 18.1 18.1 © 
(off-site) 

Agricultural 50.5 Ac 16.8 87.6 50.5 Ac 16.8 34.9 
(on-site) 

Prepared by: SRB 
Checked by: MDL 

The program calculated the Upland North Area runoff first, and then calculated the wetland 
runoff separate from the upland area, and then tallied the total (cumulative) runoff. Runoff . 
from Upland South Area was calculated (and totaled) followed by the remaining agricultural 
area that exists in the drainage basin. These runoff values were then accumulated to give a total 
annual basin runoff, under maximum conditions, of 87.6 acre/ft. For the minimum drainage 
basin area the total annual basin runoff is 34.9 ac-ft. 

For the proposed wetland compensation site (agricultural on-site basin), the runoff characteristics 
will be different than those used in the above analysis. A subsequent evaluation was performed 
modelling the changed conditions. The minimum case annual runoff for these conditions would 
be 29.2 ac-ft. | 

The computer output for the water balance analyses is included as Appendix A. 
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2.3 Peak Flow Evaluation (Short-Term Wetland Hydrology) 

@ To determine existing peak flow rates from the drainage basin, the hydrologic analysis method 
utilizing SCS TR-55 software was used. Runoff curve numbers were determined from soil and 
land cover types. The results of this analysis are presented in detail in Appendix B and 
summarized below. 

_ Table 4 

Existing Peak Flow Rates Under Maximum Basin Conditions 

Storm Event 

Sub area Area 1-Inch 2-Year 10-Year 100-Year 

Upland North 30.3 Ac. 1 cfs 4 cts 4 cts 8 cfs 

Wetland 157.0 Ac. 4 cfs 53 cfs 137 cfs 271 cfs 

Upland South 52.3 Ac. 1 cfs 19 cfs 48 cfs 93 cfs 

Agricultural 104.7 Ac. 2 cfs 20 cfs 164 cfs 320 cfs 

: TOTAL: 344.3 Ac. 8 cts 96 cfs 353 cfs 692 cfs 

Prepared by: SRB 
© Checked by: MDL 

These peak runoff flow estimates help describe the hydrology for this drainage basin and provide 
the basis to develop desirable hydraulics at the compensation site. 

3 Proposed Hydraulics 

Since a large part of the modeled drainage basin’s runoff is generated from the northwest that 
: flows in the north-south ditch, this ditch will be bermed at a point just south of the central east- 

west ditch. With this berm in place, flow from the upper tributary basins will be diverted to the 
central east-west ditch. This ditch will be filled in the northeast corner of the site to divert water 
into the wetland site. Runoff will flow through the restoration site and ultimately through an 
outlet structure located in the southwest corner of the site. A three foot stop-log weir outlet 
structure set at 818.9 feet with a 40 foot emergency spillway set at 819.6 feet will act as the 
control outlet structure. Existing contours along with berming just within the perimeter of the 
site will set the maximum elevation at 820.00 feet. An added feature of this outlet structure is 
that the weir (stop-log) elevation may be lowered by removing several stop-leg sections. This will 
allow the wetland area to be drained during development, if desired. 

The Haestad Methods POND2 (Glazner, 1989) software package was used to route a 1 inch, 2- 
year, 10-year, and 100-year storm event through this structure. The computer output from this 
modelling effort is presented in Appendix C. The results are summarized below. 
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Table 5 

Water Surface Elevations Under Maximum Conditions 

Storm Event Rainfall (inches) Water Surface Elevation at the Outlet 

1-inch 1» | 819.01 

| 2-year 2 819.31 

10-year 3.3 819.68 

100-year 5.0 820.11 

Prepared by: MDL 
Checked by: RFS 

4 _ Proposed Hydrology 

The total water storage volume available in the restoration site (see Appendix D) at the 
proposed normal pool elevation (818.9 feet) is 68.9 acre-feet. Groundwater will fill the proposed 
site up to the existing groundwater surface elevation (i.e., approximately 817 feet). The 
remaining volume required to fill the restoration site to the normal pool elevation (52.61 acre- 
feet) will need to be supplied by surface water sources. The results of the existing condition 
water balance evaluation showed that the cumulative runoff under minimum case conditions will 

© equal 34.9 acre-feet per year. Under the maximum and minimum case conditions, it will take 
approximately 0.6 to 1.5 years to attain the proposed normal pool elevation, somewhat longer if 
nominal downstream flow is maintained, The annual runoff will easily maintain this water level 
after a full pond is achieved. 

The outlet structure will have the ability to fluctuate backwater during peak runoff events which 
fits the needs and capabilities of a wetland area. To avoid overtopping any nearby roads, the 
existing ditches along with the emergency spillway will handle any water flows that exceed the 

. 820 foot elevation. 

5 Summary 

The results of this analysis indicate that, even under minimum case conditions, the watershed 

serving the proposed wetland restoration site generates sufficient surface water flows to support 
the proposed action. The proposed outlet structure provides the flexibility to manipulate the 
water surface elevation of the site during site establishment. It also provides for the passage of 
flooding events without causing negative impacts to adjacent lands. 
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DRAINAGE BASIN NAME: UPLAND NORTH DRAINAGE BASIN AREA: 30.30 ACRES 

JAN FEB’ MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0.00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0.00 0.00 0.00 0.04 0.08 0.12 0.13 0.12 0.09 0.05 0.00 0.00 

LATITUDE CORRECTION (r) 24.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO-TRANSPIRATION 0.00 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 1.30 1.20 1.95 3.04 3.69 3.67 3.42 3.77 3.55 2.37 1.87 1.49 31.32 

CUMULATIVE SNOW PACK (IN) 2.79 3.99 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49 

CORRECTED EQUIV. PRECIP. (IN) 0.00 0.00 3.57 5.41 3.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0.35 0.35 0.35 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.35 

MONTHLY RUNOFF (IN) 0.00 0.00 1.25 0.27 0.18 0.18 0.17 0.19 0.18 Q.12 0.09 0.00 2.64 

INFILTRATION (IN) 0.00 0.00 2.32 5.14 3.51 3.49 3.25 3.58 3.37 2.25 1.78 0.00 

INFILTRATION MINUS PET (IN) 0.00 0.00 2.32 3.79 0.45 -1.15 -1.81 -0.76 0.57 0.84 1.78 0.00 

4 ACCUMULATED WATER LOSS (IN) 0.00 0.00 0.00 0.00 0.00 -1.15 -2.96 -3.72 0.00 0.00 0.00 0.00 | : 

SOIL MOISTURE STORAGE (IN) 4.08 4.08 4.08 4.08 4.08 3.05 1.94 1.60 2.17 3.01 4.08 4.08 : 

bs MONTHLY MOISTURE CHANGE (IN) 0.00 0.00 0.00 0.00 0.00 -1.03 -1.12 -0.34 0.57 0.84 1.07 0.00 

- ACTUAL EVAPO-TRANSP. (IN) 0.00 0.00 0.00 1.35 3.06 4.51 4.37 3.92 2.80 1.41 0.00 0.00 21.42 

NET PERCOLATION (IN) 0.00 0.00 2.32 3.79 0.45 0.00 0.00 0.00 0.00 0.00 0.71 0.00 7.27 , 

DRAINAGE BASIN RUNOFF (ACRE-FT) 0.00 0.00 3.15 0.68 0.47 0.46 0.43 0.48 0.45 0.30 0.24 0.00 6.66 

CUMUL. BASIN RUNOFF (ACRE-FT) 0.00 0.00 3.15 0.68 0.47 0.46 0.43 0.48 0.45 0.30 0.24 0.00 6.66 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS) . 

1 THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

2 THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION (S) 

( 1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION). 

3 THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS 

4961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR EACH SUB 32 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

THROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS EQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 

6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED TO THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

7 RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL TYPE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .007 FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: THE ROOT ZONE HAS BEEN ESTIMATED AT; 48 INCHES 

THE FINAL COVER WAS SET AT; 12 INCHES OF SANDY LOAM WITH 10 % AVAILABLE MOISTURE 

36 INCHES OF SAND WITH 8 % AVAILABLE MOISTURE 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. 

40 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

41. THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985).
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DRAINAGE BASIN NAME: WETLAND DRAINAGE BASIN AREA: 157.02 ACRES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0.00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0.00 0.00 0.00 0.04 0.08 0.12 0.13 0.12 0.09 0.05 0.00 0.00 

LATITUDE CORRECTION (r) 24.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO-TRANSPIRATION 0.00 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 1.30 1.20 1.95 3.04 3.69 3.67 3.42 3.77 8.55 2.37 1.87 1.49 31.32 

CUMULATIVE SNOW PACK (IN) 2.79 3.99 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49 

CORRECTED EQUIV. PRECIP. (IN) 0.00 0.00 3.57 5.41 3.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0.35 0.35 0.35 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.30 

MONTHLY RUNOFF (IN) 0.00 0.00 1.25 0.27 0.18 0.18 0.17 0.19 0.18 0.12 0.09 0.00 2.64 

INFILTRATION (IN) 0.00 0.00 2.32 5.14 3.51 3.49 3.25 3.58 3.37 2.25 1.78 0.00 

INFILTRATION MINUS PET (IN) 0.00 0.00 2.32 3.79 0.45 -1.15 -1.81 -0.76 0.57 0.84 1.78 0.00 

a ACCUMULATED WATER LOSS (IN) 0.00 0.00 0.00 0.00 0.00 -1.15 -2.96 -3.72 0.00 0.00 0.00 0.00 a 

| SOIL MOISTURE STORAGE (IN) 14.31 14.31 14.40 14.40 14.40 13.29 11.72 11.12 11.69 12.53 14.31 14.31 

b MONTHLY MOISTURE CHANGE (IN) 0.00 0.00 0.09 0.00 0.00 -1.11 -1.57 -0.60 0.57 0.84 1.78 0.00 

WN ACTUAL EVAPO-TRANSP. (IN) 0.00 0.00 0.00 1.35 3.06 4.60 4.82 4.18 2.80 1.41 0.00 0.00 22.22 

NET PERCOLATION (IN) 0.00 0.00 2.23 3.79 0.45 0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 6.47 

DRAINAGE BASIN RUNOFF (ACRE-FT) 0.00 0.00 16.35 3.54 2.41 2.40 2.24 2.47 2.32 1.55 1.22 0.00 34.51 

CUMUL. BASIN RUNOFF (ACRE-FT) 0.00 0.00 19.50 4.22 2.88 2.86 2.67 2.95 2.77 1.85 1.46 0.00 41.17 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS). 

1 THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

2 THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION(S) 

( 1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION). 

3 THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS 

1961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR FACH SUB 32 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

THROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS EQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 

6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED TO THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

7 RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL TYPE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .002 FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: THE ROOT ZONE HAS BEEN ESTIMATED AT; 48 INCHES 

THE FINAL COVER WAS SET AT; 12 INCHES OF ORGANIC TOPSOIL WITH 30 % AVAILABLE MOISTURE 

36 INCHES OF ORGANIC TOPSOIL WITH 30 % AVAILABLE MOISTURE 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. 

10 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

41 THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985).
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DRAINAGE BASIN NAME: UPLAND SOUTH DRAINAGE BASIN AREA: 52.34 ACRES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0-00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0°00 0.00 0,00 0,04 0.08 0.12 0.13 0.12 0.09 0.05 0.00 0,00 

LATITUDE CORRECTION (r) 34.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO-TRANSPIRATION 500 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 130 1.20 1.95 3.04 3.69 3.67 3.42 3.77 3.55 2.37 1.87 1.48 31.32 

CUMULATIVE SNOW PACK (IN) 2°79 3.99 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.88 

CORRECTED EQUIV. PRECIP. (IN) 0:00 0.00 3.57 5.41 3.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0°35 0.35 0.35 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.35 

MONTHLY RUNOFF (IN) 0.00 0.00 1.25 0.27 0.18 0.18 0.17 0.19 0.18 0.12 0.09 0.00 2.64 

INFILTRATION (IN) 0°00 0.00 2.32 5.14 3.51 3.49 3.25 3.58 3.37 2.25 1.78 0.00 

INFILTRATION MINUS PET (IN) 0°00 0.00 2.32 3.79 0.45 -1.15 -1.81 -0.76 0.57 0.84 1.78 0.00 | 

re ACCUMULATED WATER LOSS (IN) 0°00 0.00 0.00 0.00 0.00 -1.15 -2.96 -3.72 0.00 0.00 0.00 0.00 | 

Es SOIL MOISTURE STORAGE (IN) 408 4.08 4.08 4.08 4.08 3.05 1.94 1.60 2.17 3.01 4.08 4.08 

oO MONTHLY MOISTURE CHANGE (IN) 0:00 0.00 0,00 0.00 0.00 -1.03 -1.12 -0.34 0.57 0.84 1.07 0.00 

ACTUAL EVAPO-TRANSP. (IN) 0°00 0.00 0.00 1.35 3.06 4.51 4.37 3.92 2.80 1.41 0.00 0.00 21.42 | 

NET PERCOLATION (IN) 0°00 0.00 2.32 3.79 0.45 0.00 0.00 0.00 0.00 0.00 0.71 0.00 7.27 

DRAINAGE BASIN RUNOFF (ACRE-FT) 0.00 0.00 5.45 1.18 0.80 0.80 0:75 0.82 0.77 0.52 0.41 0.00 11.50 

CUMUL. BASIN RUNOFF (ACRE-FT) 0°00 0.00 24.95 5.40 3.68 3.66 3.42 3.77 3.54 2.37 1.87 0.00 52.67 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS) . 

| THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

> THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION(S) 

( 1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION) . 

3. tHE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS 

1961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR EACH SUB 32 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

CHROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS EQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 
6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED TO THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

2 RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL TYPE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .00/ FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: | THE ROOT ZONE HAS BEEN ESTIMATED AT; 8 INCHES 
THE FINAL COVER WAS SET AT; 12 INCHES OF SANDY LOAM WITH 10 % AVAILABLE MOISTURE 

36 INCHES OF SAND WITH 8 % AVAILABLE MOISTURE | 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. ) | 

40 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

11. THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985).
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DRAINAGE BASIN NAME: OFF-SITE AGRICULTURAL DRAINAGE BASIN AREA: 54.17 ACRES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0.00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0.00 0.00 0.00 0.04 0.08 0.12 0.13 0.12 0.09 0.05 0.00 0.00 

LATITUDE CORRECTION (r) 24.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO-TRANSPIRATION 0.00 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 1.30 1.20 1.95 3.04 3.69 3.67 3.42 3.77 3.55 2.37 1.87 1.49 31.32 

CUMULATIVE SNOW PACK (IN) 2.79 3.99 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49 

CORRECTED EQUIV. PRECIP. (IN) 0.00 0.00 3.57 5.41 3.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0.50 0.50 0.50 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.50 

MONTHLY RUNOFF (IN) 0.00 0.00 1.79 0.43 0.30 0.29 0.27 0.30 0.28 0.19 0.15 0.00 4.01 

INFILTRATION (IN) 0.00 0.00 1.79 4.98 3.39 3.38 3.15 3.47 3.27 2.18 1.72 0.00 

INFILTRATION MINUS PET (IN) 0.00 0.00 1.79 3.63 0.33 -1.26 -1.91 -0.87 0.47 0.77 1.72 0.00 

ACCUMULATED WATER LOSS (IN) 0.00 0.00 0.00 0.00 0.00 -1.26 -3.18 -4.05 0.00 0.00 0.00 0.00 . 

rt SOIL MOISTURE STORAGE (IN) 6.31 6.31 6.36 6.36 6.36 5.21 3.85 3.36 3.82 4.59 6.31 6.31 

he MONTHLY MOISTURE CHANGE (IN) 0.00 0.00 0.05 0.00 0.00 -1.15 -1.36 -0.50 0.47 0.77 1.72 0.00 

NJ ACTUAL EVAPO-TRANSP. (IN) 0.00 0.00 0.00 1.35 3.06 4.53 4.50 3.96 2.80 1.41 0.00 0.00 21.61 

NET PERCOLATION (IN) 0.00 0.00 1.74 3.63 0.33 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 5.70 

DRAINAGE BASIN RUNOFF (ACRE -FT) 0.00 0.00 8.06 1.95 1.33 1.33 1.24 1.36 1.28 0.86 0.68 0.00 18.08 

CUMUL. BASIN RUNOFF (ACRE-FT) 0.00 0.00 33.01 7.35 5.01 4.99 4.66 5.13 4.82 3.23 2.55 0.00 70.75 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS). 

1 THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

2 THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION(S) 

( 1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION) . | 

3 THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS 

1961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR EACH SUB 32 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

THROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS EQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 

6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED TO THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

7 RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL TYPE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .002 FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: THE ROOT ZONE HAS BEEN ESTIMATED AT; 36 INCHES 

THE FINAL COVER WAS SET AT; 12 INCHES OF ORGANIC TOPSOIL WITH 25 % AVAILABLE MOISTURE 

12 INCHES OF ORGANIC TOPSOIL WITH 20 % AVAILABLE MOISTURE 

12 INCHES OF SILTY SAND WITH 8 % AVAILABLE MOISTURE 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. 

40 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

41 THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985).
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DRAINAGE BASIN NAME: ON-SITE AGRICULTURAL DRAINAGE BASIN AREA: 50.51 ACRES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0.00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0.00 0.00 0.00 0.04 0.08 0.12 0.13 0.12 0.09 0.05 0.00 0.00 

LATITUDE CORRECTION (r) 24.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO-TRANSPIRATION 0.00 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 1.30 1.20 1.95 3.04 3.69 3.67 3.42 3.77 3.55 2.37 1.87 1.49 31.32 

CUMULATIVE SNOW PACK (IN) 2.79 3.99 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49 

CORRECTED EQUIV. PRECIP. (IN) 0.00 0.00 3.57 5.41 3.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0.50 0.50 0.50 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.50 

MONTHLY RUNOFF (IN) 0.00 0.00 1.79 0.43 0.30 0.29 0.27 0.30 0.28 0.19 0.15 0.00 4.01 

INFILTRATION (IN) 0.00 0.00 1.79 4.98 3.39 3.38 3.15 3.47 3.27 2.18 1.72 0.00 

INFILTRATION MINUS PET (IN) 0.00 0.00 1.79 3.63 0.33 -1.26 -1.91 -0.87 0.47 0.77 1.72 0.00 

ACCUMULATED WATER LOSS (IN) 0.00 0.00 0.00 0.00 0.00 -1.26 -3.18 -4.05 0.00 0.00 0.00 0.00 _ 

4 SOIL MOISTURE STORAGE (IN) 6.31 6.31 6.36 6.36 6.36 5.21 3.85 3.36 3.82 4.59 6.31 6.31 

| MONTHLY MOISTURE CHANGE (IN) 0.00 0.00 0.05 0.00 0.00 -1.15 -1.36 -0.50 0.47 0.77 1.72 0.00 

: be ACTUAL EVAPO-TRANSP. (IN) 0.00 0.00 0.00 1.35 3.06 4.53 4.50 3.96 2.80 1.41 0.00 0.00 21.61 

00 NET PERCOLATION (IN) 0.00 0.00 1.74 3.63 0.33 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 5.70 | 

DRAINAGE BASIN RUNOFF (ACRE-FT) 0.00 0.00 7.51 1.82 1.24 1.24 1.15 1.27 1.20 0.80 0.63 0.00 16.86 

CUMUL. BASIN RUNOFF (ACRE-FT) 0.00 0.00 40.52 9.17 6.25 6.23 5.81 6.40 6.02 4.03 3.18 0.00 87.61 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS) . 

1 THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

2 THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION(S) 

( 1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION). 

3 THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS 

4961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR EACH SUB 32 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

THROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS EQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 

6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED T0 THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

7 RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL TYPE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .002 FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: THE ROOT ZONE HAS BEEN ESTIMATED AT; 36 INCHES : 

THE FINAL COVER WAS SET AT; 12 INCHES OF ORGANIC TOPSOIL WITH 25 % AVAILABLE MOISTURE 
12 INCHES OF ORGANIC TOPSOIL WITH 20 % AVAILABLE MOISTURE 

| 12 INCHES OF SILTY SAND WITH 8 % AVAILABLE MOISTURE 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. 

40 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF | 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

141. THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985).
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DRAINAGE BASIN NAME: OFF-SITE PROPOSED 100% DRAINAGE BASIN AREA: 54.17 ACRES 

JAN FEB MAR APR MAY ~~ JUN JUL AUG SEP OCT NOV DEC ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7. 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0.00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0.00 0.00 0.00 0.04 0.08 0.12 0.13 0.12 0.09 0.05 0.00 0.00 

LATITUDE CORRECTION (r) 24.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO- TRANSPIRATION 0.00 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 1.30 1.20 1.95 3.04 3.69 3.67 3.42 3.77 3.55 2.37 1.87 1.49 31.32 

CUMULATIVE SNOW PACK (IN) 2.79 3.99 2.37 0.00 0.00 -0.00 0.00 0.00 0.00 0.00 0.00 1.49 

CORRECTED EQUIV. PRECIP. (IN) 0.00 0.00 3.57 5.41 93.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0.50 0.50 0.50 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.50 

MONTHLY RUNOFF (IN) 0.00 0.00 1.79 0.43 0.30 0.29 0.27 0.30 0.28 0.19 0.15 0.00 4.01 

INFILTRATION (IN) 0.00 0.00 1.79 4.98 3.39 3.38 3.15 3.47 3.27 2.18 1.72 0.00 

INFILTRATION MINUS PET (IN) 0.00 0.00 1.79 3.63 0.33 -1.26 -1.91 -0.87 0.47 0.77 1.72 0.00 

bond ACCUMULATED WATER LOSS (IN) 0.00 0.00 0.00 0.00 0.00 -1.26 -3.18 -4.05 0.00 0.00 0.00 0.00 _ 

ib SOIL MOISTURE STORAGE (IN) 24.18 24.18 24.96 24.96 24.96 23.73 21.98 21.22 21.69 22.46 24.18 24.18 

iO MONTHLY MOISTURE CHANGE (IN) 0.00 0.00 0.78 0.00 0.00 -1.23 -1.75 -0.75 0.47 0.77 1.72 0.00 

ACTUAL EVAPO-TRANSP. (IN) 0.00 0.00 0.00 1.35 3.06 4.61 4.90 4.22 2.80 1.41 0.00 0.00 22.35 

NET PERCOLATION (IN) 0.00 0.00 1.00 3.63 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.97 

DRAINAGE BASIN RUNOFF (ACRE -FT) 0.00 0.00 8.06 1.95 1.33 1.33 1.24 1.36 1.28 0.86 0.68 0.00 18.08 

CUMUL. BASIN RUNOFF (ACRE-FT) 0.00 0.00 8.06 1.95 1.33 1.33 1.24 1.36 1.28 0.86 0.68 0.00 18.08 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS). 

1 THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

2 THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION(S) 

( 1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION). 

3 THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS . 

4961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR EACH SUB 32 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

THROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS FQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 

6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED TO THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

7 RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL TYPE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .002 FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: THE ROOT ZONE HAS BEEN ESTIMATED AT; 36 INCHES 

THE FINAL COVER WAS SET AT; 12 INCHES OF ORGANIC TOPSOIL WITH 100 % AVAILABLE MOISTURE 

{42 INCHES OF ORGANIC TOPSOIL WITH 100 % AVAILABLE MOISTURE 

42 INCHES OF SILTY SAND WITH 8 % AVAILABLE MOISTURE 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. 

10 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

11. THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985).
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DRAINAGE BASIN NAME: ON-SITE PROPOSED 100% DRAINAGE BASIN AREA: 50.51 ACRES 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEG ANNUAL 

TEMPERATURE (F) 14.6 18.8 29.4 44.7 56.7 65.7 70.2 67.8 59.2 49.1 34.3 21.1 

MONTHLY i VALUES 0-00 0.00 0.00 1.68 4.60 7.38 8.92 8.09 5.34 2.64 0.12 0.00 38.77 

UNADJUSTED POT. EVAPO-TRANSP. 0.00 0.00 0.00 0.04 0.08 0.12 0.13 0.12 0.09 0.05 0,00 0.00 

LATITUDE CORRECTION (r) 04.0 24.3 30.6 33.8 38.3 38.7 39.0 36.2 31.2 28.2 23.7 22.5 

POTENTIAL EVAPO- TRANSPIRATION 0.00 0.00 0.00 1.35 3.06 4.64 5.06 4.34 2.80 1.41 0.00 0.00 

PRECIPITATION 130 1.20 1.95 3.04 3.69 3.67 3.42 3.77 3.55 2.37 1.87 1.49 31.32 

CUMULATIVE SNOW PACK (IN) 2°79 3.99 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.48 

CORRECTED EQUIV. PRECIP. (IN) 500 0.00 3.57 5.41 3.69 3.67 3.42 3.77 3.55 2.37 1.87 0.00 

RUNOFF COEFFICIENT 0°35 0.35 0.35 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.35 

MONTHLY RUNOFF (IN) 0.00 0.00 1.25 0.27 0.18 0.18 0.17 0.19 0.18 0.12 0.09 0.00 2.64 

INFILTRATION (IN) 0.00 0.00 2.32 5.14 3.51 3.49 3.25 3.58 3.37 2.25 1.78 0.00 

INFILTRATION MINUS PET (IN) 0.00 0.00 2.32 3.79 0.45 -1.15 -1.81 -0.76 0.57 0.84 1.78 0.00 | | 

- ACCUMULATED WATER LOSS (IN) 0.00 0.00: 0.00 0.00 0.00 -1.15 -2.96 -3.72 0.00 0.00 0.00 0.00 | 

SOIL MOISTURE STORAGE (IN) 24.69 24.69 24.96 24.96 24.96 23.83 22.16 21.50 22.07 22.92 24.69 24.69 

No MONTHLY MOISTURE CHANGE (IN) 0.00 0.00 0.27 0.00 0.00 -1.13 -1.67 -0.66 0.57 0.84 1.78 0.00 

oO ACTUAL EVAPO-TRANSP. (IN) 0.00 0.00 0.00 1.35 3.06 4.61 4.92 4.24 2.80 1.41 0.00 0.00 22.80 

NET PERCOLATION (IN) 0.00 0.00 2.05 3.79 0.45 0.00 0.00 0.00 -0.00 0.00 -0.00 0.00 6.29 : 

DRAINAGE BASIN RUNOFF (ACRE-FT) 0.00 0.00 5.26 1.14 0.78 0.77 0.72 0.7% 0.75 0.50 0.39 0.00 11.10 

CUMUL. BASIN RUNOFF (ACRE-FT) 0°00 0.00 13.32 3.09 2.11 2.10 1.96 2.15 2.03 1.36 1.07 0.00 29.18 

NOTE: THE FOLLOWING CONDITIONS WERE USED IN COMPUTING THIS WATER BALANCE (PER THORNTHWAITE & MATHER / EPA 1975 METHODS) . 

| THE PROPOSED SITE HAS BEEN ESTIMATED TO BE AT 44.81 DEGREES NORTH LATITUDE. 

> THE NOTED RELATIVE SITE LOCATION WAS REFERENCED FOR ATMOSPHERIC DATA BASED UPON THE NEAREST NOAA STATION(S) 

(1 SHAWANO WHICH IS 9.3 MILES WSW THE SITE LOCATION) . 

3 tHE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) DATA FOR PRECIPITATION AND TEMPERATURE, FOR THE YEARS 

1961 THROUGH 1990 FOR THE STATION NOTED IN ITEM 2, HAS BEEN USED IN THIS ANALYSIS. 

4 UNADJUSTED POTENTIAL EVAPO-TRANSPIRATION VALUES HAVE BEEN CALCULATED USING THE EQUATION DEVELOPED BY THORNTHWAITE 

& MATHER AND NOT EPA/1975 TABLE 3 WHICH VARIES AS MUCH AS 0.01 FROM THE DEFINING EQUATION. 

5 A SNOW PACK (IN EQUIVALENT INCHES OF RAINFALL) IS ACCUMULATED FOR EACH SUB 92 DEGREE FAHRENHEIT MONTH FROM OCTOBER 

CHROUGH SEPTEMBER. THE TOTAL SNOW PACK IS THEN DISPERSED AS EQUIVALENT PRECIPITATION DURING A SPRING MELT EVENT, 

STARTING WHEN TEMPERATURES APPROACH 32 DEGREES. 
6 THE CORRECTED EQUIVALENT PRECIPITATION IS THE SUM OF THE MONTHLY PRECIPITATION MINUS THE AMOUNT ADDED TO THE 

ACCUMULATED SNOW PACK PLUS THE ESTIMATED MONTHLY SNOW MELT. 

> RUNOFF COEFFICIENTS HAVE BEEN SELECTED PER CHOW, FENN, ET AL. FOR THE TOPSOIL IVFE AND SLOPE SPECIFIC TO THIS 

DRAINAGE BASIN. THE SURFACE SLOPE WHICH HAS BEEN ESTIMATED AS .002 FEET PER FOOT. 

8 SELECTING AVAILABLE MOISTURE VALUES FROM THE RANGE OF VALUES RECORDED BY SCS, THE FOLLOWING FINAL COVER 

SYSTEM HAS BEEN ANALYZED: | THE ROOT ZONE HAS BEEN ESTIMATED AT; 36 INCHES 
THE FINAL COVER WAS SET AT; 12 INCHES OF ORGANIC TOPSOIL WITH 100 % AVAILABLE MOISTURE 

i 12 INCHES OF ORGANIC TOPSOIL WITH 100 % AVAILABLE MOISTURE 

. 12 INCHES OF SILTY SAND WITH 8 % AVAILABLE MOISTURE 

9 FOR MONTHS WHEN POTENTIAL EVAPO-TRANSPIRATION EXCEEDS INFILTRATION, THE MOISTURE STORAGE VALUES ARE COMPUTED BY 

THE EQUATION USED TO GENERATE EPA/1975 TABLES 11 THROUGH 22. THE VALUES DO NOT MATCH THE EQUATION VALUES AT | 

ALL POINTS. THESE VARIATIONS DON’T AFFECT THE MONTHLY MOISTURE CHANGE VALUES BY MORE THAN 0.01. 

40 ALL COMPUTED TABLE VALUES HAVE BEEN ROUNDED TO THE NEAREST 0.01 FOR PRINTING FORMAT. COMPUTER STORAGE ACCURACY OF 

THESE VALUES, RESULTS IN AN ANNUAL TOTAL PERCOLATION VALUE ACCURACY OF PLUS OR MINUS 0.05. 

11. THIS CODE WAS ADAPTED FROM THE CODE BY J. F. SCHARCH OF THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES (1985). |



PN Appendix B 

QTR-55 Tabulation: | 
1 Inch Rainfall Event 

2-Year Event 

, 10-Year Event 

100-Year Event 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 1 

TR-55 TABULAR HYDROGRAPH METHOD 

Type [I Distribution 

(24 hr. Duration Storm) 

Executed: 07-17-1995 11:44:44 

Watershed file: --> SHAW1 .WSD 

| Hydrograph file: --> SHAW1  .HYD | 

CRANDON MINING COMPANY 

/ FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

1-INCH STORM EVENT 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea AREA CN Te * Tt Precip. | Runoff la/p 

Description (acres) (hrs) (hrs) (Cin) | (Cin) input/used 

WETLAND 157.02 79.0 0.50 0.10 1.00 | 0.07 .53  .50 

| UPLAND NORTH 30.30 80.0 0.30 0.75 1.00 {| 0.08 .5 .50 

AGRICULTURAL 104.68 80.0 0.30 0.00 1.00 | 0.08 .5  .50 

UPLAND SOUTH 52.34 80.0 0.50 0.10 1.00 | 0.08 .5  .50 

* Travel time from subarea outfall to composite watershed outfall point. 

Total area = 344.34 acres or 0.5380 sq.mi 

© Peak discharge = 8 cfs 

WARNING: Drainage areas of two or more subareas 

differ by a factor of 5 or greater. 

>>>> Computer Modifications of Input Parameters <<<<< 

Input Values Rounded Values la/p 

Subarea Te * Tt Te * Tt Interpolated la/p 

Description (hr) (hr) Chr) Chr) (Yes/No) Messages 

WETLAND 0.61 0.10 0.50 0.10 No Computed Ia/p > .5 

UPLAND NORTH © 0.21 0.83 0.30 0.75 No 7° 

AGRICULTURAL 0.28 0.00 0.30 0.00 No -- 

UPLAND SOUTH 0.61 0.10 0.50 0.10 No -- 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 2 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution ©} 

(24 hr. Duration Storm) 

Executed: 07-17-1995 11:44:44 | 

Watershed file: --> SHAW1 .WSD 

Hydrograph file: --> SHAW1 -HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

1-INCH STORM EVENT 

>>>> Summary of Subarea Times to Peak <<<< | 

| Peak Discharge at Time to Peak at 

Composite Outfall Composite Outfall 

Subarea | (cfs) (hrs) 

WETLAND 4 12.7 

UPLAND NORTH 1 12.8 

AGRICULTURAL 4 12.3 

UPLAND SOUTH 1 12.5 

Composite Watershed 8 12.8 © 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 3 

TR-55 TABULAR HYDROGRAPH METHCD 

Type II Distribution 

(24 hr. Duration Storm) 

Executed: 07-17-1995 11:44:44 

Watershed file: --> SHAW1 .WSD 

| Hydrograph file: --> SHAW1 HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

1-INCH STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 0 0 0 0 0 0 0 0 1 

UPLAND NORTH 0 0 0 0 0 0 0 0 0 

AGRICULTURAL 0 0 0 0 0 0 2 4 4 

UPLAND SOUTH 0 0 0 0 0 0 0 0 0 

; Total (cfs) 0 0 0 0 0 0 2 4 5 

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 2 3 4 4 3 2 2 2 2 

UPLAND NORTH 0 0 0 1 1 1 1 0 0 

AGRICULTURAL 3 2 2 2 1 1 1 1 1 

UPLAND SOUTH 1 1 4 1 1 1 1 1 1 

Total (cfs) 6 6 7 8 6 5 5 4 4 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 4 7 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution 

(24 hr. Duration Storm) 

. Executed: 07-17-1995 11:44:44 

Watershed file: --> SHAW1  .WSD | 

Hydrograph file: --> SHAW1  .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

1-INCH STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 1 1 1 1 1 1 1 1 1 

UPLAND NORTH 0 0 0 0 0 0 0 0 0 

AGRICULTURAL 1 1 1 1 1 1 1 1 1 

UPLAND SOUTH 1 0 0 0 0 0 0 0 0 

Total (cfs) 3 2 2 2 2 2 2 2 2 

Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr he  ° be hr hr 

WETLAND 1 1 1 0 0 | 
UPLAND NORTH 0 0 0 0 0 

AGRICULTURAL 1 0 0 0 0 

UPLAND SOUTH 0 0 0 0 0 

Total (cfs) 2 1 1 0 0 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page § 

TR-55 TABULAR HYDROGRAPH METHOD 
© Type II Distribution 

(24 hr. Duration Storm) 

Executed: 07-17-1995 11:44:44 

Watershed file: --> SHAW1 WSO 

Hydrograph file: --> SHAW1 HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

| WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

1-iNCH STORM EVENT 

Time Flow Time Flow 

. (hrs) (cfs) (hrs) (cfs) 

11.0 0 14.8 2 

11.1 0 14.9 2 

11.2 0 15.0 2 

11.3 0 15.1 2 

11.4 0 15.2 2 

11.5 0 15.3 2 

11.6 0 18.4 2 

11.7 0 15.5 2 

11.8 0 15.6 2 

© 11.9 0 15.7 2 

12.0 0 15.8 2 

12.1 0 15.9 2 

12.2 2 16.0 2 

| 12.3 4 16.1 2 
12.4 5 16.2 2 

12.5 6 16.3 2 | 

12.6 6 16.4 2 

12.7 7 16.5 2 
12.8 8 ~ 16.6 2 

12.9 7 16.7 2 

13.0 6 16.8 2 

13.1 6 16.9 2 

13.2 5 17.0 2 

13.3 5 17.1 2 

13.4 5 17.2 2 

13.5 5 17.3 2 

13.6 4 17.4 2 

13.7 4 17.5 2 

13.8 4 17.6 2 

13.9 4 17.7 2 

14.0 3 17.8 2 

14.1 3 17.9 2 

14.2 2 18.0 2 

14.3 2 18.1 2 

© 14.4 2 18.2 2 

14.5 2 18.3 2 

14.6 2 18.4 2 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 6 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution 

(24 hr. Duration Storm) © 

Executed: 07-17-1995 11:44:44 

Watershed file: --> SHAW1 .WSD 

Hydrograph file: --> SHAW1 -HYD 

CRANDON MINING COMPANY . . 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

1-[INCH STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) (cfs) 

18.6 1 22.4 0 | 

18.7 1 22.5 Q 

18.8 1 22.6 0 

18.9 1 22.7 0 

19.0 1 22.8 0 , 

19.1 1 22.9 a) 

19.2 4 23.0 0 
19.3 1 23.1 0 

19.4 1 23.2 0 

19.5 1 23.3 0 

19.6 1 23.4 0 © 

19.7 1 23.5 0 

19.8 1 23.6 0 

19.9 1 23.7 0 

, 20.0 1 23.8 0 

| 20.1 1 23.9 0 
20.2 1 24.0 0 

20.3 1 24.1 - : 0 - oe oo ce 

20.4 1 24.2 0 

20.5 1 24.3 0 

20.6 1 24.4 0 

20.7 1 24.5 0 

20.8 1 24.6 0 

20.9 1 24.7 0 | 
21.0 0 24.8 0 

21.1 0 24.9 Q 

21.2 0 25.0 0 

21.3 0 25.1 0 

21.4 0 25.2 0 | 
21.5 0 25.3 0 

21.6 0 25.4 0 | 

21.7 0 25.5 0 

21.8 0 25.6 Q 

21.9 0 25.7 0 

22.0 0 25.8 0 

22.1 0 25.9 0 © 

22.2 0 

22.3 0 , 

I-27



Quick TR-55 Version: 5.46 S/N: 1315430197 Page 1 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution 

© (24 hr. Duration Storm) 

Executed: 06-19-1995 12:09:50 

Watershed file: --> SHAWANO .WSD 

Hydrograph file: --> SHAWANO .HYD 

| CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

2 YEAR STORM EVENT | 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea AREA CN Tc * Tt Precip. | Runoff la/p 

Description (acres) (hrs) (hrs) (Cin) | (Cin) input/used 

WETLAND 157.02 79.0 0.50 0.10 2.00 | 0.52 .27 .30 

UPLAND NORTH 30.30 80.0 0.30 0.75 2.00 | 0.56 .25 .30 

AGRICULTURAL 104.68 80.0 0.30 0.00 2.00 | 0.56 .25 .30 

UPLAND SOUTH 52.34 80.0 0.50 0.10 2.00 | 0.56 .25 .30 

* Travel time from subarea outfall to composite watershed outfall point. 

Total area = 344.34 acres or 0.5380 sq.mi 

Peak discharge = 96 cfs 

© WARNING: Drainage areas of two or more subareas 

differ by a factor of 5 or greater. 

>>>> Computer Modifications of Input Parameters <<<<< 

; Input Values Rounded Values la/p 

Subarea Te * Tt Te * Tt Interpolated la/p 

Description Chr) Chr) Chr) Chr) (Yes/No) Messages 

| WETLAND 0.61 0.10 0.50 0.10 No -- 
UPLAND NORTH 0.21 0.83 0.30 0.75 No -° 

AGRICULTURAL 0.28 0.00 0.30 0.00 No -° 

UPLAND SOUTH 0.61 0.10 0.50 0.10 No -- 

* Travel time from subarea outfall to composite watershed outfall point. 

I-28



Quick TR-55 Version: 5.46 S/N: 1315430197 Page 2 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution ©} 

(24 hr. Duration Storm) | 

Executed: 06-19-1995 12:09:50 

Watershed file: --> SHAWANO .WSD : | 

| Hydrograph file: --> SHAWANO .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 930049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

2 YEAR STORM EVENT . 

>>>> Summary of Subarea Times to Peak <<<< | 

Peak Discharge at Time to Peak at 

Composite Outfall Composite Outfall 

Subarea (cfs) (hrs) 

WETLAND 53 12.6 

UPLAND NORTH 9 13.0 

AGRICULTURAL 53 12.3 

UPLAND SOUTH 19 12.6 

Composite Watershed 96 12.6 © 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 3 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:09:50 

Watershed file: --> SHAWANO .WSD 

Hydrograph file: --> SHAWANO .HYD 

| CRANDON MINING COMPANY 
FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

2 YEAR STORM EVENT 

Composite Hydrograph Summary (cfs) 

7 Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 
Description hr hr hr hr hr hr hr hr hr 

WETLAND 0 0 0 0 0 1 5 15 32 
UPLAND NORTH 0 0 0 0 0 0 0 0 1 

AGRICULTURAL 0 0 0 1 6 23 48 53 42 
UPLAND SOUTH 0 0 0 0 0 0 2 5 11 

Total (cfs) 0 0 0 1 6 24 55 73 86 

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 
Description hr hr hr hr hr hr hr hr hr 

WETLAND 47 53 50 42 28 19 14 12 10 
UPLAND NORTH 2 4 6 8 9 7 5 4 3 
AGRICULTURAL 28 20 16 13 10 8 7 6 6 
UPLAND SOUTH 17 19 18 15 10 7 5 4 4 

Total (cfs) 94 96 90 78 57 41 31 26 23 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 4 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution © 

(24 hr. Ouration Storm) | | 

Executed: 06-19-1995 12:09:50 

Watershed file: --> SHAWANO .WSD | 

| Hydrograph file: --> SHAWANO .HYD 

CRANDON MINING COMPANY 
FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

2 YEAR STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 9 8 7 6 5 5 4 4 4 

UPLAND NORTH 2 2 2 1 1 1 1 1 1 

AGRICULTURAL 5 5 4 4 4 3 3 3 3 

UPLAND SOUTH 3 3 2 2 2 2 2 1 1 

Total (cfs) 19 18 15 13 12 11 10 9 9 

Subarea _ 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 

WETLAND 4 3 3 2 1) 

UPLAND NORTH 1 1 1 1 0 

AGRICULTURAL 3 2 2 2 0 

. UPLAND SOUTH 1 1 1 1 0 

Total (cfs) 9 7 v 6 0 
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Quick TR-55 Version: 5.46 S/N: 1315430197 | Page 5 

© TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution 

(24 hr. Duration Storm) 

| Executed: 06-19-1995 12:09:50 

Watershed file: --> SHAWANO .WSD 

Hydrograph file: --> SHAWANO .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

2 YEAR STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) (cfs) 

11.0 0 14.8 14 

11.1 0 14.9 14 

11.2 0 15.0 13 

11.3 0 15.1 13 

11.4 0 15.2 13 

11.5 0 15.3 12 

11.6 0 15.4 12 

© 11.7 0 15.5 12 

11.8 1 15.6 12 

11.9 1 15.7 12 

12.0 6 15.8 11 

12.1 24 15.9 11 

12.2 55 16.0 11 

12.3 73 16.1 11 

12.4 86 16.2 11 

12.5 94 16.3 10 

12.6 96 16.4 10 

12.7 90 16.5 10 : 
12.8 78 16.6 10 

12.9 67 16.7 10 

13.0 57 16.8 9 

13.1 49 16.9 9 

13.2 41 17.0 9 

13.3 36 17.1 9 

13.4 31 17.2 9 

13.5 29 17.3 9 

13.6 26 17.4 9 

13.7 24 17.5 9 

13.8 23 17.6 9 

13.9 21 17.7 9 

14.0 19 17.8 9 

14.1 19 17.9 9 

© 14.2 18 18.0 9 

14.3 18 18.1 9 

14.4 17 18.2 9 

14.5 16 18.3 8 

14.6 15 18.4 8 

| I-32



Quick TR-55 Version: 5.46 S/N: 1315430197 Page 6 

TR-55 TABULAR HYDROGRAPH METHOD | | 

Type II Distribution © 

(24 hr. Duration Storm) | 

Executed: 06-19-1995 12:09:50 | 7 

Watershed file: --> SHAWANO .WSD 

Hydrograph file: --> SHAWANO .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 ; 

2 YEAR STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) . (cfs) 

18.6 8 22.4 5 

18.7 8 22.5 5 , 

18.8 7 22.6 5 

18.9 7 22.7 5 

19.0 7 22.8 5 

19.1 7 22.9 5 

19.2 7 23.0 4 

19.3 7 23.1 4 

19.4 7 23.2 4 

19.5 7 23.3 4 ©} 

19.6 7 23.4 4 

19.7 7 23.5 4 

19.8 © 7 23.6 4 

19.9 7 23.7 3 

20.0 7 23.8 3 

20.1 7 23.9 3 

| 20.2 7 24.0 3 . 

. 20.3 7 24.1 3 

20.4 7 24.2 3 

20.5 7 24.3 3 

20.6 7 24.4 2 

20.7 7 24.5 2 

20.8 7 24.6 2 | 

20.9 7 24.7 2 

21.0 6 24.8 2 

21.1 6 24.9 2 | 

21.2 6 25.0 2 

21.3 6 25.1 1 

21.4 6 25.2 1 

21.5 6 25.3 1 

21.6 6 25.4 1 

21.7 6 25.5 1 

21.8 6 25.6 1 

21.9 6 25.7 0 

22.0 6 25.8 0 © 

22.1 6 25.9 0 

22.2 6 

22.3 6 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 1 

TR-55 TABULAR HYDROGRAPH METHOD 

© Type II Distribution 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:13:36 

Watershed file: --> SHAW10 .WSD 

| Hydrograph file: --> SHAW10 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 3/95 

10 YEAR STORM EVENT 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea AREA CN Te * Tt Precip. | Runoff la/p 

Description (acres) (hrs) (hrs) Cin) | (Cin) input/used 

WETLAND 157.02 79.0 0.50 0.10 3.30 | 1.41 .16 .10 

UPLAND NORTH 30.30 80.0 0.30 0.75 3.30 | 1.48 .15 .10 

AGRICULTURAL 104 .68 80.0 0.30 0.00 3.30 | 1.48 .15 .10 

UPLAND SOUTH 52.34 80.0 0.50 0.10 3.30 | 1.48 .15. .10 

* Travel time from subarea outfall to composite watershed outfall point. 

Total area = 344.34 acres or 0.5380 sq.mi 

@ Peak discharge = 353 cfs 

WARNING: Drainage areas of two or more subareas 

differ by a factor of 5 or greater. 

>>>> Computer Modifications of Input Parameters <<<<< 

Input Values Rounded Values la/p 

Subarea Te * Tt Te * Tt Interpolated la/p 

Description Chr) Chr) Chr) Chr) (Yes/No) Messages 

WETLAND 0.61 0.10 0.50 0.10 No -- 

. UPLAND NORTH 0.21 0.83 0.30 0.75 No -- 

AGRICULTURAL 0.28 0.00 0.30 0.00 No 7° 

UPLAND SOUTH 0.61 0.10 0.50 0.10 No -- 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 2 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution | 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:13:36 

Watershed file: --> SHAW10 .WSD | 

| Hydrograph file: --> SHAW10 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

10 YEAR STORM EVENT 

>>>> Summary of Subarea Times to Peak <<<< 

Peak Discharge at Time to Peak at 

Composite Outfallt Composite Outfall 

Subarea (cfs) (hrs) 

WETLAND 173 12.5 

UPLAND NORTH 29 12.8 

AGRICULTURAL 164 12.2 

UPLAND SOUTH 60 12.5 

Composite Watershed 353 12.3 2 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 3 

TR-55 TABULAR HYDROGRAPH METHOD 
© Type II Distribution 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:13:36 

Watershed file: --> SHAW10 .WSD 

| Hydrograph file: --> SHAW10 .HYD 

CRANDON MINING COMPANY 

| FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

10 YEAR STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 6 8 10 18 28 48 87 137 167 

UPLAND NORTH 1 1 1 2 2 2 3 4 7 

AGRICULTURAL 5 7 10 29 57 108 164 164 111 

UPLAND SOUTH 2 3 4 6 10 17 31 48 59 

Total (cfs) 14 19 25 55 97 175 285 353 344 

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 -13.8 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 173 150 119 92 56 37 28 22 19 

UPLAND NORTH 11 18 24 29 28 21 14 9 6 

; AGRICULTURAL 69 47 35 28 19 16 14 12 11 

UPLAND SOUTH 60 53 42 32 20 13 10 8 7 

Total (cfs) 313 268 220 181 123 87 66 51 43 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 4 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:13:36 

Watershed file: --> SHAW10 .WSD 

Hydrograph file: --> SHAW10 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

10 YEAR STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 14.0 14.3 146.6 15.0 15.5 16.0 16.5 17.0 17.5 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 17 15 12 11 10 9 8 7 7 

UPLAND NORTH 5 4 3 3 2 2 2 2 1 | 

AGRICULTURAL 10 9 8 8 7 6 5 5 5 

UPLAND SOUTH 6 5 4 4 4 3 3 3 2 

Total (cfs) 38 33 27 26 23 20 18 17 15 

Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 

WETLAND 7 6 5 4 0 

UPLAND NORTH 1 1 1 1 0 

AGRICULTURAL 4 4 3 3 0 

UPLAND SOUTH 2 2 2 1 0 

Total (cfs) 14 13 11 9 0 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 5 

TR-55 TABULAR HYDROGRAPH METHOD 

© Type II Distribution 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:13:36 

Watershed file: <--> SHAW10 .WSD 

. Hydrograph file: --> SHAW10 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

10 YEAR STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) (cfs) 

11.0 14 14.8 26 

11.1 16 14.9 26 

a 11.2 17 15.0 26 

11.3 19 15.1 25 

11.4 21 15.2 25 

11.5 23 15.3 24 

11.6 25 15.4 24 

11.7 35 15.5 23 

© 11.8 45 15.6 22 
11.9 55 15.7 22 

12.0 97 15.8 21 

12.1 175 15.9 21 

12.2 285 16.0 20 

12.3 353 16.1 20 

12.4 344 16.2 19 

12.5 313 16.3 19 

12.6 268 16.4 18 | 

12.7 220 16.5 18 

12.8 181 16.6 18 

12.9 152 16.7 18 

13.0 123 16.8 17 

13.1 105 16.9 17 

13.2 87 17.0 17 

13.3 76 17.1 17 

13.4 66 17.2 16 

13.5 59 17.3 16 

13.6 51 17.4 15 

13.7 47 17.5 15 

13.8 43 17.6 15 

13.9 40 17.7 15 

14.0 38 17.8 14 

14,1 36 17.9 14 

14.2 35 18.0 14 

14.3 33 18.1 14 

© 14.4 31 18.2 14 

14.5 29 18.3 14 | 

14.6 27 18.4 14 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 6 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution © 

(24 hr. Duration Storm) | 

Executed: 06-19-1995 12:13:36 

Watershed file: --> SHAW10 .WSD | 

| Hydrograph file: --> SHAW10 .HYD . 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 3/95 

10 YEAR STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) (cfs) 

18.6 13 22.4 8 

18.7 13 22.5 8 

18.8 13 22.6 8 

18.9 13 22.7 7 | 
19.0 13 22.8 7 

19.1 13 22.9 7 

19.2 13 23.0 7 

19.3 12 23.1 7 

19.4 12 23.2 6 

19.5 12 23.3 6 © 

19.6 12 23.4 6 

/ 19.7 12 23.5 6 

19.8 11 23.6 5 

19.9 11 23.7 5 

20.0 11 23.8 5 

20.1 11 23.9 5 

20.2 11 24.0 4 

20.3 11 24.1 4 

20.4 11 24.2 4 

20.5 10 24.3 4 

20.6 10 24.4 4 

20.7 10 24.5 3 

20.8 10 24.6 3 , 

20.9 10 24.7 3 

21.0 10 24.8 3 

21.1 10 24.9 2 , 

21.2 10 25.0 2 

21.3 10 25.1 2 

21.4 10 25.2 2 

21.5 10 25.3 2 

21.6 9 25.4 1 | 
21.7 9 . 25.5 1 

21.8 9 25.6 1 

21.9 9 25.7 1 

22.0 9 25.8 0 © 

22.1 9 25.9 0 

22.2 9 

22.3 8 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 1 

TR-55 TABULAR HYDROGRAPH METHOD 
© Type II Distribution 

(24 hr. Ouration Storm) 

Executed: 06-19-1995 12:39:17 
| Watershed file: --> SHAW100 .WSD 

| Hydrograph file: --> SHAW100 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 . 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

100-YR STORM EVENT 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea AREA CN Tc * Tt Precip. | Runoff la/p 

Description (acres) (hrs) (hrs) (Cin) | (Cin) input/used 

WETLAND 157.02 79.0 0.50 0.10 5.00 | 2.80 .11 .10 

. UPLAND NORTH 30.30 80.0 0.30 0.75 5.00 | 2.89 .1  .10 

AGRICULTURAL 104.68 80.0 0.30 0.00 5.00 | 2.89 .1  .10 

UPLAND SOUTH 52.34 80.0 0.50 0.10 5.00 | 2.89 .1  .10 

* Travel time from subarea outfall to composite watershed outfall point. 

Total area = 344.34 acres or 0.5380 sq.mi 

@ Peak discharge = 692 cfs 

WARNING: Drainage areas of two or more subareas 

differ by a factor of 5 or greater. 

>>>> Computer Modifications of Input Parameters <<<<< 

. Input Values Rounded Values la/p 

Subarea Te * Tt Te * Tt Interpolated la/p 

Description (hr) (hr) Chr) Chr) (Yes/No) Messages 

WETLAND 0.61 0.10 0.50 0.10 No -- 

UPLAND NORTH 0.21 0.83 0.30 0.75 No -- 

AGRICULTURAL 0.28 0.00 0.30 0.00 No -- 

UPLAND SOUTH 0.61 0.10 0.50 0.10 No -- 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Version: 5.46 S/N: 1315430197 , Page 2 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution | 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:39:17 

Watershed file: --> SHAW100 .WSD | 

| Hydrograph file: --> SHAW100 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

100-YR STORM EVENT 

>>>> Summary of Subarea Times to Peak <<<< 

Peak Discharge at Time to Peak at 

Composite Outfall Composite Outfall | 

Subarea (cfs) (hrs) . 

WETLAND 343 12.5 

UPLAND NORTH 57 12.8 

AGRICULTURAL 320 12.2 

UPLAND SOUTH 118 12.5 , 

Composite Watershed 692 12.3 @ 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 3 

TR-55 TABULAR HYDROGRAPH METHOD 

© Type If Distribution 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:39:17 

Watershed file: --> SHAW100 .WSD 

. Hydrograph file: --> SHAW100 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

100-YR STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 11 15 21 35 55 96 173 271 332 

UPLAND NORTH — 2 2 3 4 4 5 6 8 13 
AGRICULTURAL 9 13 19 56 111 211 320 320 217 

UPLAND SOUTH 4 5 7 12 19 33 60 93 114 

Total (cfs) 26 35 50 107 189 345 559 692 676 

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 343 298 236 182 111 74 55 45 38 

UPLAND NORTH 22 34 46 57 54 41 27 18 12 

; AGRICULTURAL 134 93 69 54 38 31 a7 24 22 

UPLAND SOUTH 118 103 81 63 38 26 19 15 13 

Total (cfs) 617 528 432 356 241 172 128 102 a -)) 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 4 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution © 

(24 hr. Duration Storm) 

Executed: 06-19-1995 12:39:17 | 

Watershed file: --> SHAW100 .WSD | 

Hydrograph file: --> SHAW100 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

100-YR STORM EVENT 

Composite Hydrograph Summary (cfs) 

Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5 

Description hr hr hr hr hr hr hr hr hr 

WETLAND 34 29 25 25 20 18 16 14 14 

UPLAND NORTH 9 7 6 5 4 4 4 3 3 

AGRICULTURAL 20 17 16 15 13 11 10 9 9 

UPLAND SOUTH 12 10 9 8 7 6 5 5 5 

Total (cfs) 75 63 56 51 44 39 35 31 31 

Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr | 

: WETLAND 13 11 10 8 0 

UPLAND NORTH 3 2 2 2 0 . 

AGRICULTURAL 9 8 6 6 0 

, UPLAND SOUTH 4 4 3 3 0 

Total (cfs) 29 25 21 19 0 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 5 

TR-55 TABULAR HYDROGRAPH METHOD 

© Type II Distribution 

(24 hr. Ouration Storm) 

Executed: 06-19-1995 12:39:17 

Watershed file: --> SHAW100 .WSD 

7 Hydrograph file: --> SHAW100 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

100-YR STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) (cfs) 

11.0 26 14.8 54 

11.1 29 14.9 52 

11.2 32 15.0 51 . 

11.3 35 15.1 50 

11.4 40 15.2 48 

11.5 45 15.3 47 

11.6 50 15.4 45 

| 11.7 69 15.5 bl 
© 11.8 88 15.6 43 

11.9 107 15.7 42 

| 12.0 189 15.8 41 

12.1 345 15.9 40 

12.2 559 16.0 39 

12.3 692 16.1 38 

12.4 676 16.2 37 

12.5 617 16.3 37 

42.6 528 16.4 36 

| 12.7 432 16.5 35 
12.8 356 16.6 34 

12.9 298 16.7 33 

13.0 241 16.8 33 

13.1 206 16.9 32 

13.2 172 17.0 31 

13.3 150 17.1 31 

13.4 128 17.2 31 

13.5 115 17.3 31 

13.6 102 17.4 31 

13.7 93 17.5 31 

13.8 85 17.6 31 

13.9 80 17.7 30 

14.0 75 | 17.8 30 
14.1 71 17.9 29 

14.2 67 18.0 29 

© 14.3 63 18.1 29 
14.4 61 18.2 28 

14.5 58 18.3 28 

14.6 56 18.4 27 
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Quick TR-55 Version: 5.46 S/N: 1315430197 Page 6 

TR-55 TABULAR HYDROGRAPH METHOD 

Type II Distribution © 

(24 hr. Duration Storm) | 

Executed: 06-19-1995 12:39:17 | 

Watershed file: --> SHAW100 .WSD | 

| Hydrograph file: --> SHAW100 .HYD 

CRANDON MINING COMPANY 

FOTH AND VAN DYKE 93C049 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

| 100-YR STORM EVENT 

Time Flow Time Flow 

(hrs) (cfs) (hrs) (cfs) 

18.6 27 22.4 17 

18.7 26 22.5 17 

18.8 26 22.6 16 

18.9 25 22.7 16 

19.0 25 22.8 15 

19.1 25 22.9 15 

19.2 24 23.0 14 

19.3 24 23.1 14 

19.4 23 23.2 13 

19.5 23 23.3 13 © 

19.6 23 23.4 12 

19.7 22 23.5 12 

19.8 22 23.6 11 

, 19.9 21 23.7 11 

20.0 21 23.8 10 

20.1 21 23.9 10 

20.2 21 24.0 10 

. 20.3 21 24.1 9 

20.4 21 24.2 9 

20.5 20 24.3 8 

20.6 20 24.4 8 

20.7 20 24.5 7 

20.8 20 24.6 7 

20.9 20 24.7 6 

21.0 20 24.8 6 

21.1 20 24.9 5 

21.2 20 25.0 5 

21.3 20 25.1 4 

21.4 20 25.2 4 

21.5 20 25.3 3 

21.6 19 25.4 3 

21.7 19 25.5 2 

21.8 19 25.6 2 

21.9 19 25.7 | 

22.0 19 25.8 1 | © 

22.1 19 25.9 0 

22.2 18 

22.3 18 
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e Appendix C 

POND2 Tabulation: 

| 1 Inch Rainfall Event 

2-Year Event 

| 10-Year Event 
100-Year Event 
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POND-2 Version: 5.16 S/N: 1295130172 Page 1 

EXECUTED: 07-15-1995 11:36:57 

HHH HIE He V1 HE HEI IE IE HE HIE TEESE TE IEVE VETERE RIMS SIMS HMRIIANRMURN ASAIN NA I 

© : . 
* CRANDON MINING COMPANY 93C049 FOTH & VAN DYKE * 

* WETLAND COMPENSATION: SHAWANO COUNTY 5/95 * 

* 3 FOOT BLOCK-LOG WEIR OUTLET * 
* 1-INCH STORM EVENT * 
* * 

FOO OOO I OIOC IA OO I OOO I OSOOO I I I hI 

Inflow Hydrograph: SHAW1 ~HYD 

Rating Table file: SHAWET3 .PND 

~---INITIAL CONDITIONS---- 

Elevation = 811.00 ft 

Outflow = 0.00 cfs 

Storage = 0.00 ac-ft 

INTERMEDIATE ROUTING 

GIVEN POND DATA COMPUTATIONS 

[ELEVATION| OUTFLOW | STORAGE | | 2s/t | asst +0 | 

| | cft) | (¢efs) | (Cac-ft) | | (cfs) | (cfs) | 

| 811.00 | 0.0 | 0.000 | | 0.0 | 0.0 | 

| 811.50 | 0.0 | 0.001 | | 0.3 | 0.3 | 

| 812.00 | 0.0 | 0.002 | | 0.6 | 0.6 | 

© | 812.50 | 0.0 | 0.003 | | 0.8 | 0.8 | 

| 813.00 | 0.0 | 0.005 | | 1.1 | 1.1 | 

| 813.50] 0.0] 0.006] | 1.4 | 1.4 | 
| 814.00 | 0.0 | 0.007] | 1.7 | 1.7 | 

| 814.50 | 0.0 | 0.008 | | 1.9 | 1.9 | 

| | 815.00 | 0.0 | 0.009 | | 2.2 | 2.2 | 

~ | 815.50 | 0.0 | 0.010| | 2.5 | 2.5 | 
i. | 816.00 | 0.0 | 0.011 | 2.8 | 2.8 | 

. . {| 816.50 | 0.0 | 0.013| | 3.1 | 3.1 | 

| 817.00 | 0.0 | 0.014| | 3.3 | 3.3 | 

| 817.50 | 0.0 | 0.015| | 3.6 | 3.6 | 

| 818.00 | 0.0 | 0.016] | 3.9 | 3.9 | 

| 818.50 | 0.0 | 0.017| | 4.2 | 4.2 | 

| 819.00 | 0.3 | 1.169 | | 282.8 | 283.1 | 

| 819.50 | 4.3 | 20.171| | 4881.4 | 4885.7 | 

| 820.00 | 41.2 | 43.197| | 10453.6 | 10494.8 | 

| 820.50 | 122.4 | 68.766 | | 16641.5 | 16763.9 | 

| 821.00 | 230.7 | 95.003 | | 22990.7 | 23221.4 | 

| 821.50 | 361.3 | 121.914 | | 29503.2 | 29864 .5 | 

| Time increment (t) = 0.100 hrs. 
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POND-2 Version: 5.16 S/N: 1295130172 Page 2 

EXECUTED: 07-15-1995 11:36:57 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAW1 .HYD | 

Outflow Hydrograph: OUT . HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1#12 | 2S/t-O | 2S/t +O | OUTFLOW | ELEVATION | 

| | chrs) | (cfs) | | (efs) | (cfs) | (efs) | (efs) | (ft) | 

| 11.000 | 0.00{ | ----- | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.100 | 0.00| | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| 11.200 | 0.00| | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.300 | 0.00| | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.400 | 0.00| | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

{ 11.500 | 0.00] | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.600 | 0.00| | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| 11.700 | 0.00| | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.800 | 0.00] | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| 11.900 | 0.00] | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 12.000 | 0.00| | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 12.100 | 0.00] | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| 12.200 | 2.00| | 2.0 | 2.0 | 2.0| 0.00 | 814.60 | 

| 12.300 | 4.00| | 6.0 | 8.0 | 8.0| 0.00 | 818.51 | 

| 12.400 | 5.00| | 9.0 | 17.0 | 17.0| 0.01 | 818.52 | 

| 12.500 | 6.00| | 11.0 | 27.9 | 28.0| 0.03 | 818.54 | 

| 12.600 | 6.00] | 12.0 | 39.8 | 39.9| 0.04 | 818.56 | © 

| 12.700 | 7.00| | 13.0 | 52.7 | 52.8| 0.05 | 818.59 | | 

| 12.800 | 8.00} | 15.0 | 67.6 | 67.7| 0.07 | 818.61 | 

| 12.900 | 7.00] | 15.0 | 82.4 | 82.6] 0.08 | 818.64 | 

| 13.000 | 6.00{| | 13.0 | 95.2 | 95.4] 0.10 | 818.66 | 

| 13.100 | 6.00| | 12.0 | 107.0 | 107.2| 0.11 | 818.68 | 

| | 13.200 | 5.00| | 11.0 | 117.8 | 118.0| 0.12 | 818.70 | 

| 13.300 | 5.00{ | 10.0 | 127.5 | 127.8| 0.13 | 818.72 | 

. | 13.400 | 5.00] | 10.0 | 137.2 | 137.5| 0.14 | 818.74 | 

| 13.500 | 5.00| | 10.0 | 146.9 | 147.2| 0.15 | 818.76 | | 

| 13.600 | 4.00| | 9.0 | 155.6 | 155.9| 0.16 | 818.77 | 

| 13.700 | 4.00| | 8.0 | 163.2 | 163 .6| 0.17 | 818.79 | 

| 13.800 | 4.00| | 8.0 | 170.9 | 171.2| 0.18 | 818.80 | | 

| 13.900 | 4.00| | 8.0 | 178.5 | 178.9| 0.19 | 818.81 | 

| 14.000 | 3.00| | 7.0 | 185.1 | 185.5, 0.20 | 818.83 | 

| 14.100 | 3.00| | 6.0 | 190.7 | 191.1] 0.20 | 818.84 | 

| 14.200 | 2.00| | 5.0 | 195.3 | 195.7| 0.21 | 818.84 | 

| 14.300 | 2.00| | 4.0 | 198.9 | 199.3 | 0.21 | 818.85 | 

| 14.400 | 2.00| | 4.0 | 202.4 | 202.9] 0.21 | 818.86 | 

| 14.500 | 2.00| | 4.0 | 206.0 | 206.4] 0.22 [| 818.86 | 

/ | 14.600 | 2.00] | 4.0 | 209.6 | 210.0, 0.22 | 818.87 | 

| 14.700 | 2.00| | 4.0 | 213.1 | 213.6| 0.23 | 818.88 | 

| 14.800 | 2.00| | 4.0 | 216.7 | 217.1| 0.23 | 818.88 | 

| 14.900 | 2.00] | 4.0 | 220.2 | 220.7| 0.23 | 818.89 | 

| 15.000 | 2.00| | 4.0 | 223.7 | 224 .2| 0.24 | 818.89 | 

| 15.100 | 2.00] | 4.0 | 227.2 | 227.7| 0.24 | 818.90 | © 

| 15.200 | 2.00| | 4.0 | 230.8 | 231.2| 0.24 | 818.91 | 

| 15.300 | 2.00| | 4.0 | 234.3 | 234.8| 0.25 | 818.91 | 

| 15.400 | 2.00| | 4.0 | 237.8 | = 238.3 0.25 | 818.92 | 
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POND-2 Version: 5.16 S/N: 1295150172 Page 3 

EXECUTED: 07-15-1995 = 11:36:57 

Pond File: SHAWET3 .PND - 

© tntlow Hydrograch: SHAW1 -HYO 

Outflow Hydrograph: OUT HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| Time | INFLOW | | [1412 | 2s/t- 0 | 28/t + 0 | OUTFLOW [ELEVATION | 

| chrs) | (efs) | | (cfs) | (cfs) | (cfs) | (Cefs) | (Cft) | 

| | 15.500 | 2.00| | 4.0 | 241.2 | 241.8] 0.26 | 818.93 | : 

| 15.600 | 2.00| | 4.0 | 244.7 | 245.2] 0.26 | 818.93 | 

| | 15.700 | 2.00] | 4.0 | 248.2 | 248.7] 0.26 | 818.94 | 
| 15.800 | 2.00] | 4.0 | 251.7 | 252.2] 0.27 | 818.94 | 
{| 15.900 | 2.00| | 4.0 | 255.1 | 255.7| 0.27 | 818.95 | 

| 16.000 | 2.00| | 4.0 | 258.6 | 259.1| 0.27 | 818.96 | 

| 16.100 | 2.00| | 4.0 | 262.0 | 262.6{ 0.28 | 818.96 | 

| 16.200 | 2.00| | 4.0 | 265.5 | 266.0| 0.28 | 818.97 | 
| 16.300 | 2.00| | 4.0 | 268.9 | 269.5{ 0.29 | 818.98 | 
| 16.400 | 2.00| | 4.0 | 272.3 | 272.9, 0.29 | 818.98 | 
| 16.500 | 2.00| | 4.0 | 275.7 | 276.3| 0.29 | 818.99 | 
| 16.600 | 2.00] | 4.0 | 279.1 | 279.7| 0.30 | 818.99 | 
| 16.700 | 2.00] | 4.0 | 282.5 | 283.1] 0.30 | 819.00 | 

| 16.800 | 2.00| | 4.0 | 285.9 | 286.5| 0.30 | 819.00 | 

| 16.900 | 2.00; | 4.0 | 289.3 | 289.9, 0.31 | 819.00 | 
| 17.000 | 2.00] | 4.0 | 292.7 | 293.3] 0.31 | 819.00 | 
| 17.100 | 2.00| | 4.0 | 296.1 | 296.7| 0.31 | 819.00 | 
| 17.200 | 2.00| | 4.0 | 299.4 | 300.1] 0.31 | 819.00 | 

© | 17.300 | 2.00| | 4.0 | 302.8 | 303.4{ 0.32 | 819.00 | 

| 17.400 | 2.00{ | 4.0 | 306.2 | 306.8] 0.32 | 819.00 | 
| 17.500 | 2.00| | 4.0 | 309.5 | 310.2[ 0.32 | 819.00 | | 
| 17.600 | 2.00| | 4.0 | 312.9 | 313.5{ 0.33 | 819.00 | 
| 17.700 | 2.00| | 4.0 | 316.2 | 316.9| 0.33 | 819.00 | 
| 17.800 | 2.00] | 4.0 | 319.5 | 320.2| 0.33 | 819.00 | 
| 17.900 | 2.00| | 4.0 | 322.9 | 323.5{ 0.34 | 819.00 | 

| 18.000 | 2.00| | 4.0 | 326.2 | 326.9| 0.34 | 819.00 | | 

| 18.100 | 2.00| | 4.0 | 329.5 | 330.2] 0.34 | 819.01 | 

| 18.200 | 2.00| | 4.0 | 332.8 | 333.5| 0.34 | 819.01 | 

| 18.300 | 2.00| | 4.0 | 336.1 | 336.8] 0.35 | 819.01 | 

| 18.400 | 2.00| | 4.0 | 339.4 | 340.1| 0.35 | 819.01 | 

| 18.500 | 2.00| | 4.0 | 342.7 | 343.4| 0.35 | 819.01 | 

| 18.600 | 1.00] | 3.0 | 345.0 | 345.7] 0.35 | 819.01 | 

| 18.700 | 1.00] | 2.0 | 346.3 | 347.0{ 0.36 | 819.01 | 

| 18.800 | 1.00| | 2.0 | 347.6 | 348.3| 0.36 | 819.01 | 

| 18.900 | 1.00| | 2.0 | 348.9 | 349.6{ 0.36 | 819.01 | 

| 19.000 | 1.00] | 2.0 | 350.2 | 350.9{ 0.36 | 819.01 | 

| 19.100 | 1.00] | 2.0 | 351.4 | 352.2| 0.36 | 819.01 | 

| 19.200 | 1.00] | 2.0 | 352.7 | 353.4, 0.36 | 819.01 | 

| | 19.300 | 1.00| | 2.0 | 354.0 | 354.7| 0.36 | 819.01 | 

| 19.400 | 1.00] | 2.0 | 355.3 | 356.0, 0.36 | 819.01 | 

| 19.500 | 1.00] | 2.0 | 356.5 | 357.3| 0.36 | 819.01 | 

| 19.600 | 1.00] | 2.0 | 357.8 | 358.5| 0.37 | 819.01 | 

| 19.700 | 1.00| | 2.0 | 359.1 | 359.8| 0.37 | 819.01 | 

© | 19.800 | 1.00| | 2.0 | 360.3 | 361.1] 0.37 | 819.01 | 

| 19.900 | 1.00] | 2.0 | 361.6 | 362.3] 0.37 | 819.01 | 

| 20.000 | 1.00| | 2.0 | 362.9 | 363.6| 0.37 | 819.01 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 4 

EXECUTED: 07-15-1995 11:36:57 

Pond File: SHAWET3 .PND - | 

Inflow Hydrograph: SHAW1  .HYD | © 

Outflow Hydrograph: OUT -HYD | 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1+f2 | 2s/t-O | 2S/t +0 | OUTFLOW [ELEVATION | | 

| ches) | (efs) | | Cefs) | (cfs). | (cfs) | (cfs) | (ft) | , 

| 20.100 | 1.00| | 2.0 | 364.1 | 364.9 | 0.37 | 819.01 | 
| 20.200 | 1.00| | 2.0 | 365.4 | 366.1 | 0.37 | 819.01 | 
| 20.300 | 1.00] | 2.0 | 366.6 | 367.4| 0.37 | 819.01 | 
| 20.400 | 1.00| | 2.0 | 367.9 | 368.6 | 0.37 | 819.01 | 
| 20.500 | 1.00| | 2.0 | 369.1 | 369.9| 0.38 | 819.01 | 
| 20.600 | 1.00| | 2.0 | 370.4 | 371.1] 0.38 | 819.01 | 
| 20.700 | 1.00| | 2.0 | 371.6 | 372.4| 0.38 | 819.01 | 
| 20.800 | 1.00] | 2.0 | 372.9 | 373.6| 0.38 | 819.01 | 
| 20.900 | 1.00{ | 2.0 | 374.1 | 374.9| 0.38 | 819.01 | 
| 21.000 | 0.00] | 1.0 | 374.3 | 375.1| 0.38 | 819.01 | 
| 21.100 | 0.00| | 0.0 | 373.6 | 374.3 | 0.38 | 819.01 | 
| 21.200 | 0.00| | 0.0 | 372.8 | 373.6| 0.38 | 819.01 | 
| 21.300 | 0.00| | 0.0 | 372.1 | 372.8| 0.38 | 819.01 | 

| 21.400 | 0.00| | 0.0 | 371.3 | 372.1| 0.38 | 819.01 | 

| 21.500 | 0.00| | 0.0 | 370.6 | 371.3| 0.38 | 819.01 | 
| 21.600 | 0.00| | 0.0 | 369.8 | 370.6| 0.38 | 819.01 | 
| 21.700 | 0.00| | 0.0 | 369.1 | 369.8 | 0.38 | 819.01 | 
| 21.800 | 0.00] | 0.0 | 368.3 | 369.1| 0.37 | 819.01 | 

| 21.900 | 0.00| | 0.0 | 367.6 | 368.3 | 0.37 | 819.01 | © 

| 22.000 | 0.00| | 0.0 | 366.8 | 367.6| 0.37 | 819.01 | 
| 22.100 | 0.00| | 0.0 | 366.1 | 366.8 | 0.37 | 819.01 | 
| 22.200 | 0.00| | 0.0 | 365.3 | 366. 1| 0.37 | 819.01 | 
| 22.300 | 0.00] | 0.0 | 364.6 | 365.3| 0.37 | 819.01 | 
| 22.400 | 0.00| | 0.0 | 363.8 | 364.6| 0.37 | 819.01 | 
| 22.500 | 0.00| | 0.0 | 363.1 | 363.8| 0.37 | 819.01 | 

| 22.600 | 0.00] | 0.0 | 362.4 | 363.1| 0.37 | 819.01 | | 

. | 22.700 | 0.00| | 0.0 | 361.6 | 362.4] 0.37 | 819.01 | 
| 22.800 | 0.00{ | 0.0 | 360.9 | 361.6| 0.37 | 819.01 | 
| 22.900 | 0.00| | 0.0 | 360.2 | 360.9 | 0.37 | 819.01 | 
| 23.000 | 0.00] | 0.0 | 359.4 | 360.2| 0.37 | 819.01 | 
| 23.100 | 0.00] | 0.0 | 358.7 | 359.4| 0.37 | 819.01 | 
| 23.200 | 0.00{ | 0.0 | 358.0 | 358.7| 0.37 | 819.01 | 
| 23.300 | 0.00, | 0.0 | 357.2 | 358.0| 0.37 | 819.01 | 
| 23.400 | 0.00| | 0.0 | 356.5 | 357.2| 0.36 | 819.01 | 
| 23.500 | 0.00| | 0.0 | 355.8 | 356.5| 0.36 | 819.01 | 
| 23.600 | 0.00} | 0.0 | 355.0 | 355.8| 0.36 | 819.01 | 
| 23.700 | 0.00] | 0.0 | 354.3 | 355.0| 0.36 | 819.01 | 
| 23.800 | 0.00| | 0.0 | 353.6 | 354.3 | 0.36 | 819.01 | 

| 23.900 | 0.00} | 0.0 | 352.9 | 353.6| 0.36 | 819.01 | 
| 24.000 | 0.00] | 0.0 | 352.1 | 352.9| 0.36 | 819.01 | 

| 24.100 | 0.00| | 0.0 | 351.4 | 352.1| 0.36 | 819.01 | 

| 24.200 | 0.00| | 0.0 | 350.7 | 351.4| 0.36 | 819.01 | 

| 24.300 | 0.00| | 0.0 | 350.0 | 350.7| 0.36 | 819.01 | 

| 24.400 | 0.00| | 0.0 | 349.3 | 350.0| 0.36 | 819.01 | ® 

: | 24.500 | 0.00] | 0.0 | 348.6 | 349.3 | 0.36 | 819.01 | 

| 24.600 | 0.00] | 0.0 | 347.8 | 348.6| 0.36 | 819.01 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 5 

EXECUTED: 07-15-1995 = 11:36:57 - 

© Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW1 HYD 

Outflow Hydrograph: OUT HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I14#12 | 2S/t- 0 | 28/t + O | OUTFLOW | ELEVATION | 

| chrs) | (cfs) | | (cfs) | (cfs) | (Cefs) | (efs) | Cft) | 

| 24.700 | 0.00] | 0.0 | 347.1 | 347.8] 0.36 | 819.01 | 

| 24.800 | 0.00] | 0.0 | 346.4 | 347.1| 0.36 | 819.01 | 

| 24.900 | 0.00]; | 0.0 | 345.7 | 346.4 0.36 | 819.01 | 

| 25.000 | 0.00, | 0.0 | 345.0 | 345.7| 0.35 | 819.01 | 

| 25.100 | 0.00{ | 0.0 | 344.3 | 345 .0| 0.35 | 819.01 | 

| 25.200 | 0.00] | 0.0 | 343.6 | 344.3 0.35 | 819.01 | 

| 25.300 | 0.00| | 0.0 | 342.9 | 343 .6| 0.35 | 819.01 | 

| 25.400 | 0.00| | 0.0 | 342.2 | 342.9| 0.35 | 819.01 | 

| 25.500 | 0.00| | 0.0 | 341.5 | 342.2| 0.35 | 819.01 | 

| 25.600 | 0.00{ | 0.0 | 340.8 | 341.5 | 0.35 | 819.01 | 

| | 25.700 | 0.00] | 0.0 | 340.1 | 340.8 0.35 | 819.01 | 

| 25.800 | 0.00| | 0.0 | 339.4 | 340.1| 0.35 | 819.01 | 

| 25.900 | 0.00; | 0.0 | 338.7 | 339.4| 0.35 | 819.01 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 6 

EXECUTED: 07-15-1995 11:36:57 

tek tk kkk RK KK KI Ik SUMMARY OF ROUTING COMPUTATIONS KkkKKRKKkRKKKK KKK KR 

| Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW1 .HYD 

Outflow Hydrograph: OUT HYD 

Starting Pond W.S. Elevation = 811.00 ft 

*kee* Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 8.00 cfs . 

Peak Outflow = 0.38 cfs 

Peak Elevation = 819.01 ft 

xkkk* Summary of Approximate Peak Storage wae 

Initial Storage = 0.00 ac-ft 

Peak Storage From Storm = 1.55 ac-ft © 

Total Storage in Pond = 1.55 ac-ft 
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PCOND-2 Version: 5.16 S/N: 1295130172 Page 7 

| Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW1 HYD 

Outflow Hydrograph: CUT ~HYD | 

© EXECUTED: 07-15-1995 

Peak Inflow = 8.00 cfs 11:36:57 

Peak Outflow = 0.38 cfs 

Peak Elevation = 819.01 ft 

| | Flow (cfs) 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 

| posesee [esees [esses [oeeee [orees feceee feces eons Penne [enone fener 
| 

12.1 -|x 

| [x * 
12.2 -|x * 

[x * 
12.3 -[x * 

[x * 
12.4 -|x * | 

E | . 
12.5 -|x * 

[x * 
12.6 -|x * 

[x * 
12.7 -|x | * : 

[x * 
12.8 -|x * 

[x * 
© 12.9 -|x * 

| x * 
| 13.0 -| x * 

| x * 
13.1 -| x * 

| x * 
13.2 -| x * 

Px . 
13.3 -| x * | 

| x * 

13.4 -| x * 

| x * 
13.5 -| x * 

| x * 
13.6 -| x * 

| x * 
13.7 -| x * 

| x * 
13.8 -| x * 

| x * 
13.9 -| x * 

| x * 
14.0 -| x * 

| 
TIME 

©} (hrs) 

* File: SHAW1 .HYOD Qmax = 8.0 cfs 

x File: QUT -HYO Qmax = 0.4 cfs 
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POND-2 Version: 5.16 S/N: 1295130172 Page 1 

EXECUTED: 06-01-1995 10:19:45 

Hee HH IIHT IN ANAM INI AA AMINA AS ASAD A SAA AAA IAAI AIA ARIA ANIA AS AISA IAAI III IITA 
. 

: : © 
* CRANDON MINING COMPANY 93C049 FOTH & VAN DYKE * 

* WETLAND COMPENSATION: SHAWANO COUNTY 5/95 * 

* 3 FOOT BLOCK-LOG WEIR OUTLET * | 

* 
* 

* . . * 

Hee He HHI IN AHMAR ASAIN IAA ASAIN ASA IAA AAAS ASAIN ARRAS RRNA | 

Inflow Hydrograph: SHAWANO .HYD 

Rating Table file: SHAWET3 .PND 

----INITIAL CONDITIONS---- 

Elevation = 811.00 ft 

Outflow = 0.00 cfs 

Storage = 0.00 ac-ft 

INTERMEDIATE ROUTING 

GIVEN POND DATA COMPUTATIONS 

|ELEVATION| OUTFLOW | STORAGE | | 2S/t | 2s/t +0 | 

| cft) | Cefs) | Cac-ft) | | (cfs) | (cfs) | 

| 811.00 | 0.0 | 0.000 | 0.0 | 0.0 | 

| 811.50 | 0.0]  0.001| | 0.3 | 0.3 | 
| 812.00 | 0.0 | 0.002| | 0.6 | 0.6 | 

| 812.50 | 0.0 | 0.003 | | 0.8 | 0.8 | ©} 

| 813.00 | 0.0 | 0.005 | | 1.1 | 1.1 | | 

| 813.50 | 0.0 | 0.006 | | 1.4 | 1.4 | 

| 814.00 | 0.0 | 0.007| | 1.7 | 1.7 | 

| 814.50 | 0.0 | 0.008 | | 1.9 | 1.9 | 

| 815.00 | 0.0 | 0.009 | | 2.2 | 2.2 | 

| 815.50 | 0.0 | 0.010| | 2.5 | 2.5 | 

| 816.00 | 0.0 | 0.011| | 2.8 | 2.8 | 

| 816.50 | 0.0 | 0.013| | 3.1 | 3.1 | 

| 817.00 | 0.0 | 0.014| | 3.3 | 3.3 |- 

| | 817.50 | 0.0 | 0.015| | 3.6 | 3.6 | 

oO | 818.00 | 0.0 | 0.016| | 3.9 | 3.9 | 
| 818.50 | 0.0 | 0.017| | 4.2 | 4.2 | 

| 819.00 | 0.3 | 1.169 | | 282.8 | 283.1 | | 

| 819.50 | 4.3 | 20.171| | 4881.4 | 4885.7 | 

| 820.00 | 42.0 | 43.197] | 10453.6 | 10495 .6 | 

Time increment (t) = 0.100 hrs. 
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POND-2 Version: 5.16 S/N: 1295130172 Page 2 

EXECUTED: 06-01-1995 10:19:45 . 

© Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAWANO .HYD 

Outflow Hydrograph: OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1+I12 | 2S/t- 0 | 2S/t + O | OUTFLOW [ELEVATION | 

| hrs) | (efs) | | (Cefs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 11.000 | 0.00] | ----- | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.100 | 0.00| | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| | 11.200 | 0.00] | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| 11.300 | 0.00] | 0.0 | 0.0 | 0.0] 0.00 | 811.00 | 

| 11.400 | 0.00| | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.500 | 0.00| | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.600 | 0.00] | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.700 | 0.00{ | 0.0 | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.800 | 1.00] | 1.0 | 1.0 | 1.0| 0.00 | 812.80 | 

| 11.900 | 1.00] | 2.0 | 3.0 | 3.0| 0.00 | 816.40 | 

| 12.000 | 6.00] | 7.0 | 10.0 | 10.0| 0.01 | 818.51 | 

| 12.100 | 24.00| | 30.0 | 39.9 | 40.0| 0.04 | 818.56 | 

| 12.200 | 55.00; | 79.0 | 118.7 | 118.9| 0.12 | 818.71 | 

| 12.300 | 73.00{ | 128.0 | 246.1 | 246.7| 0.26 | 818.93 | 

| 12.400 | 86.00| | 159.0 | 404.3 | 405.1| 0.41 | 819.01 | 

| 12.500 | 94.00| | 180.0 | 583.2 | 584.3 | 0.56 | 819.03 | 

| 12.600 | 96.00| | 190.0 | 771.8 | 773.2| 0.73 | 819.05 | 

© | 12.700 | 90.00| | 186.0 | 956.0 | 957.8| 0.89 | 819.07 | 

| 12.800 | 78.00| | 168.0 | 1121.9 | 1124 .0| 1.03 | 819.09 | 

| 12.900 | 67.00| | 145.0 | 1264.6 | 1266.9] 1.16 | 819.11 | 

| 13.000 | 57.00| | 124.0 | 1386.1 | 1388 .6| 1.26 | 819.12 | 

| 13.100 | 49.00| | 106.0 | 1489.4 | 1492.1| 1.35 | 819.13 | 

| 13.200 | 41.00| | 90.0 | 1576.5 | 1579.4 | 1.43 | 819.14 | 

| 13.300 | 36.00| | 77.0 | 1650.6 | 1653.5 | 1.49 | 819.15 | 

| 13.400 | 31.00] | 67.0 | 1714.5 | 1717.6| 1.55 | 819.16 | 

| 13.500 | 29.00| | 60.0 | 1771.3 | 1774.5 | 1.60 | 819.16 | 

: | 13.600 | 26.00| | 55.0 | 1823.0 | 1826.3] 1.64 | 819.17 | 

| 13.700 | 24.00| | 50.0 | 1869.6 | 1873.0| 1.68 | 819.17 | 

| 13.800 | 23.00| | 47.0 | 1913.2 | 1916.6| 1.72 | 819.18 | 

| 13.900 | 21.00] | 44.0 | 1953.7 | 1957.2| 1.75 | 819.18 | 

| 14.000 | 19.00] | 40.0 | 1990.1 | 1993.7] 1.79 | 819.19 | 

| 14.100 | 19.00| | 38.0 | 2024.5 | 2028.1| 1.82 | 819.19 | 

| 14.200 | 18.00| | 37.0 | 2057.8 | 2061.5| 1.85 | 819.19 | 

| 14.300 | 18.00| | 36.0 | 2090.0 | 2093 .8| 1.87 | 819.20 | 

| 14.400 | 17.00] | 35.0 | 2121.2 | 2125.0| 1.90 | 819.20 | 

| 14.500 | 16.00| | 33.0 | 2150.4 | 2154.2| 1.93 | 819.20 | 

| 14.600 | 15.00| | 31.0 | 2177.5 | 2181 .4| 1.95 | 819.21 | 

| 14.700 | 14.00| | 29.0 | 2202.5 | 2206.5 | 1.97 | 819.21 | 

| 14.800 | 14.00| | 28.0 | 2226.5 | 2230.5 | 1.99 | 819.21 | 

| 14.900 | 14.00| | 28.0 | 2250.5 | 2254.5| 2.01 | 819.21 | 

| 15.000 | 13.00| | 27.0 | 2273.5 | 2277.5| 2.03 | 819.22 | 

| 15.100 | 13.00| | 26.0 | 2295.3 | 2299.5 | 2.05 | 819.22 | 

© | 15.200 | 13.00| | 26.0 | 2317.2 | 2321.3 2.07 | 819.22 | 

| 15.300 | 12.00| | 25.0 | 2338.0 | 2342.2| 2.09 | 819.22 | 

| 15.400 | 12.00] | 24.0 | 2357.8 | 2362.0| 2.11 | 819.23 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 3 

EXECUTED: 06-01-1995 10:19:45 | . 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAWANO .HYD 

Outflow Hydrograph: OUT ~~ .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS | 

| TIME | INFLOW | | I14#12 | 2S8/t - 0 | 2S/t + O | OUTFLOW |ELEVATION| | 

| (hrs) | (efs) | | (Cefs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 15.500 | 12.00| | 24.0 | 2377.6 | 2381.8 | 2.12 | 819.23 | 

| 15.600 | 12.00] | 24.0 | 2397.3 | 2401.6| 2.14 | 819.23 | 

| 15.700 | 12.00] | 24.0 | 2417.0 | 2421.3 2.16 | 819.23 | 

| 15.800 | 11.00] | 23.0 | 2435.6 | 2440.0 2.17 | 819.23 | 

| 15.900 | 11.00| | 22.0 | 2453.2 | 2457.6| 2.19 | 819.24 | 

' | 16.000 | 11.00| | 22.0 | 2470.8 | 2475 .2| 2.21 | 819.24 | 

| 16.100 | 11.00] | 22.0 | 2488.4 | 2492.8 | 2.22 | 819.24 | | 

| 16.200 | 11.00| | 22.0 | 2505.9 | 2510.4| 2.24 | 819.24 | 

| 16.300 | 10.00| | 21.0 | 2522.4 | 2526.9| 2.25 | 819.24 | 

| 16.400 | 10.00] | 20.0 | 2537.9 | 2542.4| 2.26 | 819.25 | 

| 16.500 | 10.00| | 20.0 | 2553.3 | 2557.9| 2.28 | 819.25 | 

| 16.600 | 10.00] | 20.0 | 2568.8 | 2573 .3| 2.29 | 819.25 | 

| 16.700 | 10.00] | 20.0 | 2584.1 | 2588.8 | 2.30 | 819.25 | 

| 16.800 | 9.00| | 19.0 | 2598.5 | 2603.1 2.32 | 819.25 | 

| 16.900 | 9.00| | 18.0 | 2611.9 | 2616.5 | 2.33 | 819.25 | 

| 17.000 | 9.00{ | 18.0 | 2625.2 | 2629.9| 2.34 | 819.25 | 

| 17.100 | 9.00] | 18.0 | 2638.5 | 2643.2| 2.35 | 819.26 | 

| 17.200 | 9.00] | 18.0 | 2651.8 | 2656.5 | 2.36 | 819.26 | © 

| 17.300 | 9.00| | 18.0 | 2665.0 | 2669.8 | 2.37 | 819.26 | 

| 17.400 | 9.00| | 18.0 | 2678.2 | 2683.0] 2.39 | 819.26 | 

| 17.500 | 9.00] | 18.0 | 2691.4 | 2696.2 | 2.40 | 819.26 | 

| 17.600 | 9.00] | 18.0 | 2704.6 | 2709.4| 2.41 | 819.26 | 

| 17.700 | 9.00| | 18.0 | 2717.8 | 2722.6| 2.42 | 819.27 | 

| 17.800 | 9.00| | 18.0 | 2730.9 | 2735.8| 2.43 | 819.27 | 

| 17.900 | 9.00] | 18.0 | 2744.0 | 2748.9| 2.44 | 819.27 | 

| 18.000 | 9.00| | 18.0 | 2757.1 | 2762.0| 2.45 | 819.27 | 

| 18.100 | 9.00| | 18.0 | 2770.2 | 2775.1] 2.47 | 819.27 | 

| 18.200 | 9.00{ | 18.0 | 2783.2 | 2788.2 | 2.48 | 819.27 | 

| 18.300 | 8.00| | 17.0 | 2795.3 | 2800.2| 2.49 | 819.27 | 

| 18.400 | 8.00| | 16.0 | 2806.3 | 2811.3| 2.50 | 819.27 | 

| 18.500 | 8.00] | 16.0 | 2817.3 | 2822.3 | 2.51 | 819.28 | 

| 18.600 | 8.00| | 16.0 | 2828.2 | 2833 .3| 2.52 | 819.28 | 

| 18.700 | 8.00| | 16.0 | 2839.2 | 2844.2| 2.53 | 819.28 | 

| 18.800 | 7.00| | 15.0 | 2849.1 | 2854 .2| 2.53 | 819.28 | 

| | 18.900 | 7.00| | 14.0 | 2858.0 | 2863.1| 2.54 | 819.28 | 

| 19.000 | 7.00{ | 14.0 | 2866.9 | 2872.0] 2.55 | 819.28 | 

| 19.100 | 7.00] | 14.0 | 2875.8 | 2880.9 | 2.56 | 819.28 | 

| 19.200 | 7.00| | 14.0 | 2884.7 | 2889 .8| 2.57 | 819.28 | 

| 19.300 | 7.00| | 14.0 | 2893.5 | 2898.7 | 2.57 | 819.28 | 

| 19.400 | 7.00] | 14.0 | 2902.4 | 2907.5 | 2.58 | 819.29 | 

| 19.500 | 7.00] | 14.0 | 2911.2 | 2916.4| 2.59 | 819.29 | 

| 19.600 | 7.00| | 14.0 | 2920.0 | 2925 .2| 2.60 | 819.29 | 

| 19.700 | 7.00| | 14.0 | 2928.8 | 2934.0] 2.60 | 819.29 | © 

| 19.800 | 7.00| | 14.0 | 2937.6 | 2942.8 | 2.61 | 819.29 | 

| 19.900 | 7.00] | 14.0 | 2946.3 | 2951.6| 2.62 | 819.29 | 

| 20.000 | 7.00| | 14.0 | 2955.1 | 2960.3 | 2.63 | 819.29 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 4 

EXECUTED: 06-01-1995 10:19:45 

© Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAWANO .HYD 

Outflow Hydrograph: OUT HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1+#12 | 28/t - 0 | 28/t + 0 | OUTFLOW |ELEVATION| 

| (hrs) | (cfs) | | Cefs) | (cfs) | (cfs) | (efs) | (ft) | 

| 20.100 | 7.00] | 14.0 | 2963.8 | 2969.1 | 2.63 | 819.29 | 

| 20.200 | 7.00| | 14.0 | 2972.5 | 2977 .8| 2.64 | 819.29 | 

| 20.300 | 7.00] | 14.0 | 2981.2 | 2986 .5 | 2.65 | 819.29 | 

| 20.400 | 7.00| | 14.0 | 2989.9 | 2995 .2| 2.66 | 819.29 | 

| 20.500 | 7.00{ | 14.0 | 2998.6 | 3003.9 | 2.66 | 819.30 | 

| 20.600 | 7.00| | 14.0 | 3007.2 | 3012.6| 2.67 | 819.30 | 

| 20.700 | 7.00] | 14.0 | 3015.9 | 3021.2| 2.68 | 819.30 | 
| 20.800 | 7.00] | 14.0 | 3024.5 | 3029.9 | 2.69 | 819.30 | 

| 20.900 | 7.00] | 14.0 | 3033.1 | 3038.5 | 2.69 | 819.30 | 

| 21.000 | 6.00| | 13.0 | 3040.7 | 3046.1| 2.70 | 819.30 | 

| 21.100 | 6.00| | 12.0 | 3047.3 | 3052.7| 2.71 | 819.30 | 

| 21.200 | 6.00| | 12.0 | 3053.9 | 3059.3] 2.71 | 819.30 | 

| 21.300 | 6.00| | 12.0 | 3060.4 | 3065.9 | 2.72 | 819.30 | 

| 21.400 | 6.00{ | 12.0 | 3067.0 | 3072.4| 2.72 | 819.30 | 

| 21.500 | 6.00| | 12.0 | 3073.5 | 3079 .0| 2.73 | 819.30 | 

| 21.600 | 6.00] | 12.0 | 3080.1 | 3085 .5 | 2.74 | 819.30 | 

© | 21.700 | 6.00] | 12.0 | 3086.6 | 3092.1] 2.74 | 819.31 | 
| 21.800 | 6.00| | 12.0 | 3093.1 | 3098 .6| 2.75 | 819.31 | 

| 21.900 | 6.00] | 12.0 | 3099.6 | 3105.1 2.75 | 819.31 | 

| 22.000 | 6.00] | 12.0 | 3106.1 | 3111.6| 2.76 | 819.31 | 

| 22.100 | 6.00] | 12.0 | 3112.5 | 3118.1] 2.76 | 819.31 | 

| 22.200 | 6.00| | 12.0 | 3119.0 | 3124.5 | 2.77 | 819.31 | 

| 22.300 | 6.00] | 12.0 | 3125.4 | 3131.0] 2.78 | 819.31 | 

| 22.400 | 5.00| | 11.0 | 3130.9 | 3136.4 | 2.78 | 819.31 | 

| 22.500 | 5.00{ | 10.0 | 3135.3 | 3140.9| 2.78 | 819.31 | 

| 22.600 | 5.00] | 10.0 | 3139.7 | 3145.3 | 2.79 | 819.31 | 

| 22.700 | 5.00] | 10.0 | 3144.2 | 3149.7| 2.79 | 819.31 | 

| 22.800 | 5.00| | 10.0 | 3148.6 | 3154.2| 2.80 | 819.31 | 

| 22.900 | 5.00] | 10.0 | 3153.0 | 3158.6| 2.80 | 819.31 | 

| 23.000 | 4.00| | 9.0 | 3156.4 | 3162.0| 2.80 | 819.31 | 

| 23.100 | 4.00] | 8.0 | 3158.8 | 3164.4 | 2.80 | 819.31 | 

| 23.200 | 4.00] | 8.0 | 3161.1 | 3166.8 2.81 | 819.31 | 

| 23.300 | 4.00| | 8.0 | 3163.5 | 3169.1| 2.81 | 819.31 | 

| 23.400 | 4.00| | 8.0 | 3165.9 | 3171.5| 2.81 | 819.31 | 

| 23.500 | 4.00] | 8.0 | 3168.3 | 3173.9| 2.81 | 819.31 | 

{ 23.600 | 4.00{ | 8.0 | 3170.7 | 3176.3| 2.81 | 819.31 | 

| 23.700 | 3.00] | 7.0 | 3172.0 | 3177.7| 2.82 | 819.31 | 

| 23.800 | 3.00] | 6.0 | 3172.4 | 3178.0| 2.82 | 819.31 | 

| 23.900 | 3.00| | 6.0 | 3172.8 | 3178.4| 2.82 | 819.31 | 

| 24.000 | 3.00| | 6.0 | 3173.1 | 3178.8| 2.82 | 819.31 | 

| 24.100 | 3.00] | 6.0 | 3173.5 | 3179.1| 2.82 | 819.31 | 

| 24.200 | 3.00| | 6.0 | 3173.9 | 3179.5 | 2.82 | 819.31 | 

© | 24.300 | 3.00| | 6.0 | 3174.2 | 3179.9| 2.82 | 819.31 | 

| 24.400 | 2.00] | 5.0 | 3173.6 | 3179.2| 2.82 | 819.31 | 

| 24.500 | 2.00] | 4.0 | 3172.0 | 3177 .6| 2.82 | 819.31 | 

| 24.600 | 2.00| | 4.0 | 3170.3 | 3176.0| 2.81 | 819.31 | 
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EXECUTED: 06-01-1995 10:19:45 | 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAWANO .HYD 

Outflow Hydrograph: OUT -HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS | 

| TIME | INFLOW | | I1+12 | 2S/t - 0 | 2S/t + 0 | OUTFLOW | ELEVATION | . 

| chrs) | (efs) | | Cefs) | (cfs) | (cfs) | (cfs) | (Cftd | 

| 24.700 | 2.00| | 4.0 | 3168.7 | 3174.3] 2.81 | 819.31 | 

| 24.800 | 2.00| | 4.0 | 3167.1 | 3172.7| 2.81 | 819.31 | 

| 24.900 | 2.00| | 4.0 | 3165.5 | 3171.1| 2.81 | 819.31 | 

| 25.000 | 2.00] | 4.0 | 3163.8 | 3169.5 | 2.81 | 819.31 | 

| 25.100 | 1.00] | 3.0 | 3161.2 | 3166.8| 2.81 | 819.31 | 

| 25.200 | 1.00| | 2.0 | 3157.6 | 3163 .2| 2.80 | 819.31 | 

| 25.300 | 1.00| | 2.0 | 3154.0 | 3159.6| 2.80 | 819.31 | 

| 25.400 | 1.00] | 2.0 | 3150.4 | 3156.0 2.80 | 819.31 | 

| 25.500 | 1.00] | 2.0 | 3146.8 | 3152.4| 2.79 | 819.31 | 

| 25.600 | 1.00] | 2.0 | 3143.3 | 3148.8| 2.79 | 819.31 | 

| 25.700 | 0.00| | 1.0 | 3138.7 | 3144.3] 2.79 | 819.31 | 

| 25.800 | 0.00| | 0.0 | 3133.1 | 3138.7| 2.78 | 819.31 | 

{ 25.900 | 0.00] | 0.0 | 3127.6 | 3133.1| 2.78 | 819.31 | 
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EXECUTED: 06-01-1995 10:19:45 | 

HHRKKHKKR EKER SUMMARY OF ROUTING COMPUTATIONS kkkkkkkhhhkkhkkhhkk 

Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAWANO .HYD 

Outflow Hydrograph: OUT . HYD 

Starting Pond W.S. Elevation = 811.00 ft 

exe Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 96.00 cfs 

Peak Outflow = 2.82 cfs 

Peak Elevation = 819.31 ft 

week Summary of Approximate Peak Storage ***** 

Initial Storage = 0.00 ac-ft 

© Peak Storage From Storm = 13.13 ac-ft 

Total Storage in Pond = 13.13 ac-ft 
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Pond File: SHAWET3 .PND | 
Inflow Hydrograph: SHAWANO .HYD © 

Outflow Hydrograph: OUT HYD 

EXECUTED: 06-01-1995 

Peak Inflow = 96.00 cfs 10:19:45 

Peak Outflow = 2.82 cfs | 

Peak Elevation = 819.31 ft 

Flow (cfs) 

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 

jootses fesees [esses feces [ones [eres feces [erees [eet freee bee 
| 

11.8 -|x* 

|x* 
11.9 -|x* 

[x * | | 

12.0 -|x * 

|x * | 

12.1 -|x * 

|x * 
12.2 -|x * 

[x * 
12.3 -|x * 

|x * 
12.4 -|x * 

[x * 
12.5 -|x * 

: ® 
12.6 -|x * 

[x * 
12.7 -| x * 

| x * 
12.8 -| x * 

| x * 
12.9 -| x | * 

. | X * 

13.0 - | x * 

| x * . 

. 13.1 -| x * 

| x * 
13.2 -| x * 

. x . 

13.3 -| x * 

| x * 
13.4 -| x * 

| x * 
13.5 -|x | * | 

| x * 
13.6 -| x * 

| x * 
13.7 -| x * 

| | 
TIME © 
(hrs) 

* File: SHAWANO .HYD Qmax = 96.0 cfs 

x File: OUT -HYD Qmax = 2.8 cfs [-—60



POND-2 Version: 5.16 S/N: 1295130172 Page 1 

EXECUTED: 06-01-1995 10:26:48 | 

© kkkktkhkhhhkkhhhhhhhnnhhhhihhhhhhhhhkhhhhhhhhhnhwhhhkchhhkk hhh hhh hk 

* * 

* CRANDON MINING COMPANY 93C049 FOTH & VAN DYKE * 

| * WETLAND COMPENSATION: SHAWANO COUNTY 5/95 * 

* 3 FOOT BLOCK-LOG WEIR OUTLET * 

* 10-YEAR STORM EVENT * 
* * 

hitkkkznzhnhzknnvnnvhhhhhhhhhhkknhknhhnhkhhhhhhhkhhhhkkhhhhkhhhhkhkhkhhhhekkuk 

Inflow Hydrograph: SHAW10 .HYD 

Rating Table file: SHAWET3 .PND 

----INITIAL CONDITIONS---- 

. Elevation = 811.00 ft | 
Outflow = 0.00 cfs 

Storage = 0.00 ac-ft 

INTERMEDIATE ROUTING 

GIVEN POND DATA COMPUTATIONS 

[ELEVATION] OUTFLOW | STORAGE | | 2s/t | esst +0 | 

| cft) | (efs) | (ac-ft) | | (cfs) | (cfs) | 

| 811.00 | 0.0 | 0.000] | 0.0 | 0.0 | 

{| 811.50 | 0.0 | 0.001| | 0.3 | 0.3 | 

| 812.00 | 0.0 | 0.002 | | 0.6 | 0.6 | | 

© {| 812.50 | 0.0 | 0.003 | | 0.8 | 0.8 | 

{| 813.00 | 0.0 | 0.005 | | 1.1 | 1.1 | 

| | 813.50 | 0.0 | 0.006| | 1.4 | 1.4 | 

| 814.00 | 0.0 | 0.007| | 1.7 | 1.7 | 

| 814.50 | 0.0 | 0.008 | | 1.9 | 1.9 | 

| 815.00 | 0.0 | 0.009| | 2.2 | 2.2 | 

| 815.50 | 0.0 | 0.010| | 2.5 | 2.5 | 

| | 816.00 | 0.0 | 0.011| | 2.8 | 2.8 | 

| 816.50 | 0.0 | 0.013 | 3.1 | 3.1 | 

| 817.00 | 0.0 | 0.014| | 3.3 | 3.3 |. 

| 817.50 | 0.0 | 0.015| | 3.6 | 3.6 | 

| 818.00 | 0.0 | 0.016| | 3.9 | 3.9 | 
| 818.50 | 0.0 | 0.017| | 4.2 | 4.2 | 

| 819.00 | 0.3 | 1.169| | 282.8 | 283.1 | 

| 819.50 | 4.3 | 20.171| | 4881.4 | 4885.7 | 

| 820.00 | 42.0 | 43.197| | 10453.6 | 10495 .6 | 

Time increment (t) = 0.100 hrs. 
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POND-2 Version: 5.16 S/N: 1295130172 Page 2 

EXECUTED: 06-01-1995 10:26:48 | | | 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAW10 .HYD 

Outflow Hydrograph: OUT HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS | 

| TIME | INFLOW | | I1+#12 | 28/t- 0 | 2S/t + O | OUTFLOW [ELEVATION | 

| hrs) | (cfs) | | (Cefs) | (cfs) | (cfs) | (efs) | (ft) | 

| 11.000 | 14.00] | ----- | 0.0 | 0.0| 0.00 | 811.00 | 

| 11.100 | 16.00] | 30.0 | 29.9 | 30.0| 0.03 | 818.55 | , 

| 11.200 | 17.00] | 33.0 | 62.8 | 62.9| 0.06 | 818.61 | 

| 11.300 | 19.00| | 36.0 | 98.6 | 98.8| 0.10 | 818.67 | 

| 11.400 | 21.00| | 40.0 | 138.3 | 138.6| 0.14 | 818.74 | 

| 11.500 | 23.00| | 44.0 | 181.9 | 182.3] 0.19 | 818.82 | 

| 11.600 | 25.00] | 48.0 | 229.5 | 229.9] 0.24 | 818.90 | 
| | 11.700 | 35.00] | 60.0 | 288.8 | 289.5| 0.31 | 819.00 | 

| 11.800 | 45.00| | 80.0 | 368.1 | 368 .8| 0.37 | 819.01 | 

| 11.900 | 55.00| | 100.0 | 467.2 | 468.1| 0.46 | 819.02 | 

| 12.000 | 97.00{ | 152.0 | 618.0 | 619.2| 0.59 | 819.04 | 

| 12.100 | 175.00| | 272.0 | 888.3 | 890.0] 0.83 | 819.07 | 
| 12.200 | 285.00| | 460.0 | 1345.9 | 1348.3 | 1.23 | 819.12 | 

| 12.300 | 353.00] | 638.0 | 1980.3 | 1983 .9| 1.78 | 819.18 | 

| 12.400 | 344.00] | 697.0 | 2672.6 | 2677.3 | 2.38 | 819.26 | | 

| 12.500 | 313.00] | 657.0 | 3323.7 | 3329.6| 2.95 | 819.33 | 
| 12.600 | 268.00] | 581.0 | 3897.8 | 3904.7, 3.45 | 819.39 | 
| 12.700 | 220.00] | 488.0 | 4378.0 | 4385.8] 3.87 | 819.45 | © 
| 12.800 | 181.00] | 401.0 | 4770.6 | 4779.0] 4.21 | 819.49 | 
| 12.900 | 152.00] | 333.0 | 5092.1 | 5103.6] 5.76 | 819.52 | 
| 13.000 | 123.00] | 275.0 | 5352.0 | 5367.1] 7.53 | 819.54 | 
| 13.100 | 105.00] | 228.0 | 5562.1 | 5580.0| 8.97 | 819.56 | 
| 13.200 | 87.00] | 192.0 | 5733.8 | 5754.1| 10.14 | 819.58 | 
| 13.300 | 76.00] | 163.0 | 5874.6 | 5896.8] 11.09 | 819.59 | 
| 13.400 | 66.00| | 142.0 | 5992.8 | 6016.6] 11.90 | 819.60 | 

: | 13.500 | 59.00] | 125.0 | 6092.7 | 6117.8] 12.58 | 819.61 | 
| 13.600 | 51.00] | 110.0 | 6176.4 | 6202.7| 13.15 | 819.62 | 

| 13.700 | 47.00| | 98.0 | 6247.1 | 6274.4| 13.63 | 819.62 | 

| 13.800 | 43.00] | 90.0 | 6309.0 | 6337.1| 14.05 | 819.63 | 
| 13.900 | 40.00] | 83.0 | 6363.2 | 6392.0| 14.42 | 819.63 | 
| 14.000 | 38.00| | 78.0 | 6411.7 | 6441.2| 14.75 | 819.64 | 

| 14.100 |  36.00{ | 74.0 | 6455.6 | 6485.7, 15.05 | 819.64 | 
| 14.200 {| 35.00] | 71.0 | 6495.9 | 6526.6| 15.33 | 819.65 | 
| 14.300 | 33.00] | 68.0 | 6532.7 | 6563.9| 15.58 | 819.65 | 
| 14.400 | 31.00] | 64.0 | 6565.1 | 6596.7| 15.80 | 819.65 | 

| 14.500 | 29.00] | 60.0 | 6593.2 | 6625.1| 15.99 | 819.66 | 
| 14.600 | 27.00| | 56.0 | 6616.9 | 6649.2| 16.15 | 819.66 | 

| 14.700 |  27.00{ | 54.0 | 6638.3 | 6670.9] 16.30 | 819.66 | 
| 14.800 | 26.00] | 53.0 | 6658.4 | 6691.3] 16.43 | 819.66 | 

| 14.900 | 26.00] | 52.0 | 6677.3 | 6710.4] 16.56 | 819.66 | | 
| 15.000 | 26.00] | 52.0 | 6695.9 | 6729.3] 16.69 | 819-66 | 
| 15.100 | 25.00] | 51.0 | 6713.3 | 6746.9] 16.81 | 819.67 | 
| 15.200 | 25.00] | 50.0 | 6729.5 | 6763.3] 16.92 | 819.67 | © 
| 15.300 | 24.00| | 49.0 | 6744.4 | 6778.5| 17.02 | 819.67 | | 

| 15.400 | 24.00] | 48.0 | 6758.2 | 6792.4| 17.11 | 819.67 | 
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EXECUTED: 06-01-1995 10:26:48 . 

© Pond File: SHAWET3 .PND | 

Inflow Hydrograph: SHAW10 .HYD 

Outflow Hydrograph: OUT HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1#12 | 2S/t - 0 | 2S/t + 0 | OUTFLOW |ELEVATION| 

| (hrs) | (cfs) | | (Cefs) | (cfs) | (cfs) | (efs) | (ft) | 

| 15.500 | 23.00] | 47.0 | 6770.8 | 6805.2| 17.20 | 819.67 | 

| 15.600 | 22.00| | 45.0 | 6781.2 | 6815.8| 17.27 | 819.67 | 

| 15.700 | 22.00| | 44.0 | 6790.6 | 6825.2| 17.33 | 819.67 | 

| 15.800 | 21.00] | 43.0 | 6798.8 | 6833.6| 17.39 | 819.67 | 

. | 15.900 | 21.00| | 42.0 | 6805.9 | 6840.8] 17.44 | 819.67 | 

| 16.000 | 20.00| | 41.0 | 6812.0 | 6846.9| 17.48 | 819.67 | 

| 16.100 | 20.00| | 40.0 | 6816.9 | 6852.0] 17.51 | 819.68 | 

| 16.200 | 19.00] | 39.0 | 6820.9 | 6855.9| 17.54 | 819.68 | 

| 16.300 | 19.00] | 38.0 | 6823.7 | 6858.9| 17.56 | 819.68 | 

| 16.400 | 18.00| | 37.0 | 6825.6 | 6860.7| 17.57 | 819.68 | 

| 16.500 | 18.00| | 36.0 | 6826.4 | 6861.6| 17.58 | 819.68 | 

| 16.600 | 18.00{ | 36.0 | 6827.3 | 6862.4| 17.58 | 819.68 | 

| | 16.700 | 18.00| | 36.0 | 6828.1 | 6863.3| 17.59 | 819.68 | 

| 16.800 | 17.00| | 35.0 | 6827.9 | 6863.1] 17.59 | 819.68 | 

| 16.900 | 17.00]. | 34.0 | 6826.7 | 6861.9] 17.58 | 819.68 | 

| 17.000 | 17.00| | 34.0 | 6825.6 | 6860.7] 17.57 | 819.68 | 

| 17.100 | 17.00| | 34.0 | 6824.5 | 6859.6| 17.57 | 819.68 | 

© | 17.200 | 16.00| | 33.0 | 6822.4 | 6857.5| 17.55 | 819.68 | 

| 17.300 | 16.00| | 32.0 | 6819.3 | 6854.4] 17.53 | 819.68 | 

| 17.400 | 15.00] | 31.0 | 6815.3 | 6850.3{ 17.50 | 819.68 | 

| 17.500 | 15.00| | 30.0 | 6810.4 | 6845.3| 17.47 | 819.67 | 

| 17.600 | 15.00| | 30.0 | 6805.5 | 6840.4| 17.44 | 819.67 | 

| 17.700 | 15.00| | 30.0 | 6800.7 | 6835.5| 17.40 | 819.67 | 

| 17.800 | 14.00| | 29.0 | 6795.0 | 6829.7| 17.36 | 819.67 | 

| 17.900 | 14.00| | 28.0 | 6788.3 | 6823.0| 17.32 | 819.67 | 

| 18.000 | 14.00{ | 28.0 | 6781.8 | 6816.3] 17.27 | 819.67 | 

| 18.100 | 14.00| | 28.0 | 6775.3 | 6809.8] 17.23 | 819.67 | 

| 18.200 | 14.00] | 28.0 | 6768.9 | 6803.3| 17.19 | 819.67 | 

| 18.300 | 14.00| | 28.0 | 6762.7 | 6796.9| 17.14 | 819.67 | 

| 18.400 | 14.00| | 28.0 | 6756.4 | 6790.7] 17.10 | 819.67 | 

| 18.500 | 14.00] | 28.0 | 6750.3 | 6784.4| 17.06 | 819.67 | 

| 18.600 | 13.00{ | 27.0 | 6743.3 | 6777.3| 17.01 | 819.67 | 

| 18.700 | 13.00] | 26.0 | 6735.4 | 6769.3| 16.96 | 819.67 | 

| 18.800 | 13.00] | 26.0 | 6727.6 | 6761.4| 16.90 | 819.67 | 

| 18.900 | 13.00| | 26.0 | 6719.9 | 6753.6] 16.85 | 819.67 | 

| 19.000 | 13.00] | 26.0 | 6712.3 | 6745.9| 16.80 | 819.67 | 

7 | 19.100 | 13.00| | 26.0 | 6704.8 | 6738.3] 16.75 | 819.67 | 

| 19.200 | 13.00| | 26.0 | 6697.4 | 6730.8| 16.70 | 819.66 | 

| 19.300 | 12.00| | 25.0 | 6689.1 | 6722.4] 16.64 | 819.66 | 

| 19.400 | 12.00| | 24.0 | 6679.9 | 6713.1] 16.58 | 819.66 | 

| 19.500 | 12.00| | 24.0 | 6670.9 | 6703.9| 16.52 | 819.66 | 

| 19.600 | 12.00| | 24.0 | 6662.0 | 6694.9] 16.46 | 819.66 | 

©} | 19.700 | 12.00] | 24.0 | 6653.2 | 6686.0| 16.40 | 819.66 | 

{| 19.800 | 11.00] | 23.0 | 6643.5 | 6676.2] 16.33 | 819.66 | 

| 19.900 | 11.00] | 22.0 | 6633.0 | 6665.5| 16.26 | 819.66 | 

| 20.000 | 11.00] | 22.0 | 6622.6 | 6655.0| 16.19 | 819.66 | 
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EXECUTED: 06-01-1995 10:26:48 | 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAW10 .HYD 

Outflow Hydrograph: OUT ~ HYD . | 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS | | 

| TIME | INFLOW | | 1412 | 2S/t - 0 | 28/t + O | OUTFLOW | ELEVATION | 

| (hrs) | (efs) | | (Cefs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 20.100 | 11.00] | 22.0 | 6612.4 | 6644 .6| 16.12 | 819.66 | 

| 20.200 | 11.00] | 22.0 | 6602.3 | 6634 .4| 16.05 | 819.66 | 

| 20.300 | 11.00] | 22.0 | 6592.3 | 6624 .3| 15.98 | 819.65 | 

| 20.400 | 11.00] | 22.0 | 6582.5 | 6614.3 | 15.92 | 819.65 | 

| | 20.500 | 10.00] | 21.0 | 6571.8 | 6603.5 | 15.84 | 819.65 | 

| 20.600 | 10.00| | 20.0 | 6560.2 | 6591.8| 15.77 | 819.65 | 

| 20.700 | 10.00| | 20.0 | 6548.9 | 6580.2| 15.69 | 819.65 | 

| 20.800 | 10.00| | 20.0 | 6537.7 | 6568.9 15.61 | 819.65 | 

| 20.900 | 10.00] | 20.0 | 6526.6 | 6557.7| 15.54 | 819.65 | 

| 21.000 | 10.00| | 20.0 | 6515.7 | 6546.6| 15.46 | 819.65 | 

| 21.100 | 10.00| | 20.0 | 6504.9 | 6535.7| 15.39 | 819.65 | 

| 21.200 | 10.00{ | 20.0 | 6494.3 | 6524.9| 15.32 | 819.65 | 

| 21.300 | 10.00| | 20.0 | 6483.8 | 6514.3 | 15.24 | 819.65 | 

| 21.400 | 10.00! | 20.0 | 6473.4 | 6503.8 | 15.17 | 819.64 | 

| 21.500 | 10.00| | 20.0 | 6463.2 | 6493 .4| 15.10 | 819.64 | | 

| 21.600 | 9.00| | 19.0 | 6452.1 | 6482.2 15.03 | 819.64 | 

| 21.700 | 9.00| | 18.0 | 6440.3 | 6470.1| 14.95 | 819.64 | 

| 21.800 | 9.00| | 18.0 | 6428.5 | 6458.3 | 14.87 | 819.64 | © 

| 21.900 | 9.00] | 18.0 | 6416.9 | 6446.5 | 14.79 | 819.64 | 

| 22.000 | 9.00] | 18.0 | 6405.5 | 6434.9 | 14.71 | 819.64 | 

| 22.100 | 9.00| | 18.0 | 6394.2 | 6423.5| 14.63 | 819.64 | 

| 22.200 | 9.00] | 18.0 | 6383.1 | 6412.2| 14.56 | 819.64 | 

| 22.300 | 8.00| | 17.0 | 6371.2 | 6400.1| 14.48 | 819.63 | 

| 22.400 | 8.00| | 16.0 | 6358.4 | 6387.2| 14.39 | 819.63 | 

| 22.500 | 8.00| | 16.0 | 6345.8 | 6374.4| 14.30 | 819.63 | 

| 22.600 | 8.00] | 16.0 | 6333.3 | 6361.8] 14.22 | 819.63 | 

| 22.700 | 7.00] | 15.0 | 6320.1 | 6348.3 | 14.13 | 819.63 | 

| 22.800 | 7.00| | 14.0 | 6306.0 | 6334.1| 14.03 | 819.63 | 

| 22.900 | 7.00] | 14.0 | 6292.1 | 6320.0| 13.94 | 819.63 | 

| 23.000 | 7.00| | 14.0 | 6278.5 | 6306.1] 13.85 | 819.63 | 

| 23.100 | 7.00{ | 14.0 | 6264.9 | 6292.5 | 13.75 | 819.63 | 

| 23.200 | 6.00| | 13.0 | 6250.6 | 6277.9| 13.66 | 819.62 | 

| 23.300 | 6.00| | 12.0 | 6235.5 | 6262.6| 13.55 | 819.62 | 

| 23.400 | 6.00] | 12.0 | 6220.6 | 6247.5 | 13.45 | 819.62 | 

| 23.500 | 6.00| | 12.0 | 6205.9 | 6232.6| 13.35 | 819.62 | 

| 23.600 | 5.00| | 11.0 | 6190.4 | 6216.9| 13.25 | 819.62 | 

| 23.700 | 5.00] | 10.0 | 6174.2 | 6200.4 | 13.14 | 819.62 | 

| 23.800 | 5.00| | 10.0 | 6158.1 | 6184 .2| 13.03 | 819.62 | - 

| 23.900 | 5.00| | 10.0 | 6142.3 | 6168.1| 12.92 | 819.61 | 

| 24.000 | 4.00| | 9.0 | 6125.7 | 6151.3| 12.80 | 819.61 | 

| 24.100 | 4.00| | 8.0 | 6108.3 | 6133.7| 12.69 | 819.61 | 

| 24.200 | 4.00| | 8.0 | 6091.2 | 6116.3| 12.57 | 819.61 | 

| 24.300 | 4.00| | 8.0 | 6074.2 | 6099.2| 12.45 | 819.61 | © 

| 24.400 | 4.00| | 8.0 | 6057.6 | 6082.2| 12.34 | 819.61 | 

| 24.500 | 3.00| | 7.0 | 6040.1 | 6064 .6| 12.22 | 819.61 | 

| 24.600 | 3.00| | 6.0 | 6021.9 | 6046.1| 12.10 | 819.60 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 5 

EXECUTED: 06-01-1995 10:26:48 | | 

© Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW10 .HYD 

Outflow Hydrograph: OUT «HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | 11412 | 28/t- 0 | 2S/t + 0 -| OUTFLOW |ELEVATION| 

| chrs) | (cfs) | | (Cefs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 24.700 | 3.00] | 6.0 | 6004.0 | 6027.9| 11.98 | 819.60 | 

| 24.800 | 3.00] | 6.0 | 5986.3 | 6010.0] 11.86 | 819.60 | 

| 24.900 | 2.00| | 5.0 | 5967.8 | 5991.3] 11.73 | 819.60 | 

| 25.000 | 2.00] | 4.0 | 5948.6 | 5971.8] 11.60 | 819.60 | 
| 25.100 | 2.00] | 4.0 | 5929.7 | 5952.6| 11.47 | 819.60 | 
| 25.200 | 2.00] | 4.0 | 5911.0 | 5933.7, 11.34 | 819.59 | 

| 25.300 | 2.00] | 4.0 | 5892.5 | 5915.0] 11.22 | 819.59 | 
| 25.400 | 1.00| | 3.0 | 5873.4 | 5895.5] 11.09 | 819.59 | 
| 25.500 | 1.00] | 2.0 | 5853.5 | 5875.4| 10.95 | 819.59 | 
| 25.600 | 1.00| | 2.0 | 5833.8 | 5855.5| 10.82 | 819.59 | 
| 25.700 | 1.00] | 2.0 | 5814.5 | 5835.8| 10.68 | 819.58 | 
| 25.800 | 0.00] | 1.0 | 5794.4 | 5815.5| 10.55 | 819.58 | 
| 25.900 | 0.00| | 0.0 | 5773.6 | 5794.4| 10.41 | 819.58 | 
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EXECUTED: 06-01-1995 10:26:48 | 

WHKKKKKKKEHKK RH KH SUMMARY OF ROUTING COMPUTATIONS kkkkkhhhkhhkkhk kkk 

Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW10  .HYD 

Outflow Hydrograph: OUT «HYD 

Starting Pond W.S. Elevation = 811.00 ft 

xeeee Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 353.00 cfs 

, Peak Outflow = 17.59 cfs 

Peak Elevation = 819.68 ft 

week Summary of Approximate Peak Storage ***** | 

Initial Storage = 0.00 ac-ft 

Peak Storage From Storm = 28.29 ac-ft @ 

Total Storage in Pond = 28.29 ac-ft 

Warning: Inflow hydrograph truncated on left side. 
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POND-2 Version: 5.16 S/N: 1295130172 Page 7 

Pond File: SHAWET3 .PND , | 
© Inflow Hydrograph: SHAW10 -HYD 

| Outflow Hydrograph: OUT «HYD 

EXECUTED: 06-01-1995 

Peak Inflow = 353.00 cfs 10:26:48 

Peak Outflow = 17.59 cfs 

Peak Elevation = 819.68 ft 

Flow (cfs) 

: 0 40 80 120 160 200 240 280 320 360 400 440 

sorte fetes fesse Pesce Pesees fooees [eeeee feces feoeee foresee ds 
| 

11.5 -|x * 

|x * 
11.6 -|x * 

|x * 
11.7 -[x * 

Ix * 
11.8 -|x * 7 

[x * 
11.9 -|x * 

[x * 
12.0 -|x * 

|x * 
12.1 -|x * 

[x - 
12.2 -|x * 

© ; , 
12.3 -|x * 

[x * 
12.4 -|x * 

|x * 
12.5 -|x * 

|x * 
12.6 - | x * 

. | X * 

12.7 -| x . * 
, | x * , 

12.8 -| x * 

| x * 
12.9 -| x * 

| x * 
13.0 -| x * 

| x * 
13.1 -| x * 

| x * 
13.2 -| x * 

| x * 
13.3 -| x * 

| x * | 
13.4 -| x * 

© TIME 

(hrs) 

* File: SHAW10 .HYD Qmax = 353.0 cfs . 

x File: OUT -HYD Qmax = 17.6 cfs I-67



POND-2 Version: 5.16 S/N: 1295130172 Page 1 | 

EXECUTED: 06-19-1995 12:51:09 

HHH MII IMIR HHI IIIT AHR UMMA AIA AAA ASAI AAI AAT AANA KEES 

. . @ 
* CRANDON MINING COMPANY 93C049 FOTH & VAN DYKE * 

* WETLAND COMPENSATION: SHAWANO COUNTY 5/95 * | 

* 3 FOOT BLOCK-LOG WEIR OUTLET * | 

* 100-YEAR STORM EVENT * 
* * 

; Hee HHMI IU RRRURERERRRERERRREERERREREREERERUKEEEEEREREEREREEKE 

Inflow Hydrograph: SHAW100 .HYD 

Rating Table file: SHAWET3 .PND 

----INITIAL CONDITIONS---- 

Elevation = 811.00 ft 

Outflow = 0.00 cfs 

Storage = 0.00 ac-ft 

. INTERMEDIATE ROUTING 

GIVEN POND DATA COMPUTATIONS | 

[ELEVATION] OUTFLOW | STORAGE | | 2S/t | 2s/t +0 | 

| (¢ft) | (efs>) | Cac-ft) | | efs) |  § (¢efs) | 

| 811.00 | 0.0 | 0.000| | 0.0 | 0.0 | 

| 811.50 | 0.0 | 0.001 | | 0.3 | 0.3 | | 

| 812.00 | 0.0 | 0.002| | 0.6 | 0.6 | 

| 812.50 | 0.0 | 0.003 | | 0.8 | 0.8 | © 

| 813.00 | 0.0 | 0.005 | | 1.1 | 1.1 | 

| 813.50 | 0.0 | 0.006| | 1.4 | 1.4 | 

| 814.00 | 0.0 | 0.007| | 1.7 | 1.7 | 

| 814.50 | 0.0 | 0.008 | | 1.9 | 1.9 | 

| 815.00 | 0.0 | 0.009 | | 2.2 | 2.2 | 

| 815.50 | 0.0 | 0.010| | 2.5 | 2.5 | 

| 816.00 | 0.0 | 0.011| | 2.8 | 2.8 | 

| 816.50 | 0.0 | 0.013| | 3.1 | 3.1 | | | 

| 817.00 | 0.0 | 0.014| | 3.3 | 3.3 | 

| 817.50 | 0.0 | 0.015| | 3.6 | 3.6 | 

| 818.00 | 0.0 | 0.016| | 3.9 | 3.9 | 

| 818.50 | 0.0 | 0.017| | 4.2 | 4.2 | 

| 819.00 | 0.3 | 1.169 | | 282.8 | 283.1 | 

| 819.50 | 4.3 | 20.171| | 4881.4 | 4885.7 |. 

| 820.00 | 41.2 | 43.197| | 10453.6 | 10494.8 | 

| 820.50 | 122.4 | 68.766 | | 16641.5 | 16763.9 | 

| 821.00 | 230.7 | 95 .003 | | 22990.7 | 23221.4 | 

| 821.50 | 361.3 | 121.914| | 29503.2 | 29864.5 | 

Time increment (t) = 0.100 hrs. 
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POND-2 Version: 5.16 S/N: 1295130172 Page 2 

EXECUTED: 06-19-1995 12:51:09 

© Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW100 .HYD 

Outflow Hydrograph: OUT HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1+#12 | 2S8/t - 0 | 28/t + 0 | OUTFLOW |ELEVATION| 

| (hrs) | (cfs) | | (efs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 11.000 | 26.00] | ----- | 0.0 | 0.0] 0.00 | 811.00 | 

| 11.100 | 29.00| | 55.0 | 54.9 | 55.0] 0.05 | 818.59 | 

| 11.200 | 32.00| | 61.0 | 115.7 | 115.9] 0.12 | 818.70 | 

| 11.300 | 35.00| | 67.0 | 182.3 | 182.7| 0.19 | 818.82 | 

| 11.400 | 40.00] | 75.0 | 256.7 | 257 .3| 0.27 | 818.95 | 

| 11.500 | 45.00/ | 85.0 | 341.0 | 341.7| 0.35 | 819.01 | 

| 11.600 | 50.00| | 95.0 | 435.2 | 436.0| 0.43 | 819.02 | 

| 11.700 | 69.00] | 119.0 | 553.1 | 554.2| 0.54 | 819.03 | 

| 11.800 | 88.00] | 157.0 | 708.7 | 710.1| 0.67 | 819.05 | 

| | 11.900 | 107.00] | 195.0 | 902.1 | 903.7| 0.84 | 819.07 | 

| 12.000 | 189.00] | 296.0 | 1195.9 | 1198.1| 1.10 | 819.10 | 

| 12.100 | 345.00] | 534.0 | 1726.8 | 1729.9| 1.56 | 819.16 | 

| 12.200 | 559.00] | 904.0 | 2626.1 | 2630.8 2.34 | 819.26 | 

| 12.300 | 692.00] | 1251.0 | 3870.2 | 3877.1| 3.42 | 819.39 | 

| 12.400 | 676.00| | 1368.0 | 5225.0 | 5238.2 | 6.62 | 819.53 | 

| 12.500 | 617.00] | 1293.0 | 6487.9 | 6518.0] 15.04 | 819.65 | 

| 12.600 | 528.00} | 1145.0 | 7588.2 | 7632.9| 22.37 | 819.74 | 

© | 12.700 | 432.00] | 960.0 | 8491.4 | 8548.2| 28.39 | 819.83 | 

| 12.800 | 356.00| | 788.0 | 9213.0 | 9279.4| 33.20 | 819.89 | 

| 12.900 | 298.00| | 654.0 | 9792.8 | 9867.0| 37.07 | 819.94 | 

| 13.000 | 241.00] | 539.0 | 10251.6 | 10331.8| 40.13 | 819.99 | 

| 13.100 | 206.00| | 447.0 | 10610.9 | 10698.6| 43.84 | 820.02 | 

| 13.200 | 172.00] | 378.0 | 10893.7 | 10988.9| 47.60 | 820.04 | 

| 13.300 | 150.00] | 322.0 | 11114.6 | 11215.7| 50.54 | 820.06 | 

| 13.400 | 128.00| | 278.0 | 11287.0 | 11392.6| 52.83 | 820.07 | 

| 13.500 | 115.00] | 243.0 | 11420.7 | 11530.0| 54.61 | 820.08 | 

| 13.600 | 102.00] | 217.0 | 11525.7 | 11637.7| 56.00 | 820.09 | 

| 13.700 | 93.00] | 195.0 | 11606.6 | 11720.7| 57.08 | 820.10 | 

| 13.800 | 85.00| | 178.0 | 11668.8 | 11784.6| 57.91 | 820.10 | 

| 13.900 | 80.00] | 165.0 | 11716.7 | 11833.8] 58.54 | 820.11 | 

| 14.000 | 75.00| | 155.0 | 11753.6 | 11871.7] 59.03 | 820.11 | 

| 14.100 | 71.00{ | 146.0 | 11780.8 | 11899.6] 59.40 | 820.11 | 

| 14.200 | 67.00| | 138.0 | 11799.5 | 11918.8] 59.64 | 820.11 | 

| 14.300 | 63.00] | 130.0 | 11810.0 | 11929.5| 59.78 | 820.11 | 

| 14.400 | 61.00] | 124.0 | 11814.3 | 11934.0| 59.84 | 820.11 | : 

| 14.500 | 58.00] | 119.0 | 11813.6 | 11933.3| 59.83 | 820.11 | 

| 14.600 | 56.00] | 114.0 | 11808.1 | 11927.6| 59.76 | 820.11 | 

| 14.700 | 55.00] | 111.0 | 11799.8 | 11919.1| 59.65 | 820.11 | 

| 14.800 | 54.00] | 109.0 | 11789.8 | 11908.8| 59.52 | 820.11 | 

| 14.900 | 52.00| | 106.0 | 11777.1 | 11895.8] 59.35 | 820.11 | 

| 15.000 | 51.00] | 103.0 | 11761.8 | 11880.1| 59.14 | 820.11 | 

| 15.100 | 50.00} | 101.0 | 11745.0 | 11862.8| 58.92 | 820.11 | 

© | 15.200 | 48.00] | 98.0 | 11725.6 | 11843.0| 58.66 | 820.11 | 

| 15.300 | 47.00| | 95.0 | 11703.9 | 11820.6| 58.37 | 820.11 | 

| 15.400 | 45.00] | 92.0 | 11679.8 | 11795.9| 58.05 | 820.10 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 3 

EXECUTED: 06-19-1995 12:51:09 | 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAW100 .HYD | 

Outflow Hydrograph: OUT . HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS | | 

| TIME | INFLOW | | I1+12 | 28/t- 0 | 2S/t + O | OUTFLOW [ELEVATION | 

| (hrs) | Cefs) | | (cfs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 15.500 | 44.00| | 89.0 | 11653.4 | 11768.8| 57.70 | 820.10 | 

| 15.600 | 43.00| | 87.0 | 11625.7 | 11740.4| 57.33 | 820.10 | 

| 15.700 | 42.00| | 85.0 | 11596.8 | 11710.7| 56.95 | 820.10 | 

| 15.800 | 41.00] | 83.0 | 11566.7 | 11679.8| 56.55 | 820.09 | 

| 15.900 | 40.00| | 81.0 | 11535.4 | 11647.7| 56.13 | 820.09 | 

| 16.000 | 39.00| | 79.0 | 11503.0 | 11614.4| 55.70 | 820.09 | 

| 16.100 | 38.00| | 77.0 | 11469.5 | 11580.0| 55.26 | 820.09 | 

| 16.200 | 37.00| | 75.0 | 11434.9 | 11544.5| 54.80 | 820.08 | 

| 16.300 | 37.00| | 74.0 | 11400.3 | 11508.9| 54.34 | 820.08 | 

| 16.400 | 36.00| | 73.0 | 11365.5 | 11473.3| 53.87 | 820.08 | 

| 16.500 | 35.00| | 71.0 | 11329.7 | 11436.5| 53.40 | 820.08 | 

| 16.600 | 34.00| | 69.0 | 11292.9 | 11398.7| 52.91 | 820.07 | 

| 16.700 | 33.00} | 67.0 | 11255.1 | 11359.9| 52.41 | 820.07 | 

| 16.800 | 33.00] | 66.0 | 11217.3 | 11321.1] 51.90 | 820.07 | 

| | 16.900 | 32.00] | 65.0 | 11179.5 | 11282.3] 51.40 | 820.06 | 

| 17.000 | 31.00] | 63.0 | 11140.7 | 11242.5| 50.88 | 820.06 | 

| 17.100 | 31.00{ | 62.0 | 11102.0 | 11202.7| 50.37 | 820.06 | 

| 17.200 | 31.00] | 62.0 | 11064.2 | 11164.0| 49.87 | 820.05 | 6 

| 17.300 | 31.00] | 62.0 | 11027.5 | 11126.2| 49.38 | 820.05 | 

| 17.400 | 31.00| | 62.0 | 10991.7 | 11089.5| 48.90 | 820.05 | 

| 17.500 | 31.00] | 62.0 | 10956.8 | 11053.7| 48.44 | 820.04 | 

| 17.600 | 31.00] | 62.0 | 10922.8 | 11018.8| 47.99 | 820.04 | 

| 17.700 | 30.00| | 61.0 | 10888.7 | 10983.8] 47.53 | 820.04 | 

| 17.800 | 30.00| | 60.0 | 10854 .6 | 10948.7| 47.08 | 820.04 | 

| 17.900 | 29.00] | 59.0 | 10820.3 | 10913.6| 46.62 | 820.03 | 

| 18.000 | 29.00| | 58.0 | 10786.0 | 10878.3| 46.17 | 820.03 | 

| 18.100 | 29.00| | 58.0 | 10752.6 | 10844.0| 45.72 | 820.03 | 

| 18.200 | 28.00] | 57.0 | 10719.0 | 10809.6| 45.28 | 820.03 | 

| 18.300 | 28.00| | 56.0 | 10685.3 | 10775.0| 44.83 | 820.02 | 

| 18.400 | 27.00| | 55.0 | 10651.6 | 10740.3| 44.38 | 820.02 | 

| 18.500 | 27.00| | 54.0 | 10617.7 | 10705.6| 43.93 | 820.02 | 

| 18.600 | 27.00] | 54.0 | 10584.7 | 10671.7| 43.49 | 820.01 | 

| 18.700 | 26.00| | 53.0 | 10551.6 | 10637.7| 43.05 | 820.01 | 

| 18.800 | 26.00| | 52.0 | 10518.4 | 10603.6| 42.61 | 820.01 | 

| 18.900 | 25.00| | 51.0 | 10485.1 | 10569.4| 42.17 | 820.01 | 

| 19.000 | 25.00| | 50.0 | 10451.6 | 10535.1| 41.72 | 820.00 | 

| 19.100 | 25.00| | 50.0 | 10419.1 | 10501.6| 41.29 | 820.00 | 

| 19.200 | 24.00| | 49.0 | 10386.0 | 10468.1| 41.02 | 820.00 | 

| 19.300 | 24.00] | 48.0 | 10352.4 | 10434.0| 40.80 | 819.99 | 

| 19.400 | 23.00| | 47.0 | 10318.3 | 10399.4| 40.57 | 819.99 | 

| 19.500 | 23.00| | 46.0 | 10283.6 | 10364.3| 40.34 | 819.99 | 

| 19.600 | 23.00] | 46.0 | 10249.4 | 10329.6| 40.11 | 819.99 | 

| 19.700 | 22.00| | 45.0 | 10214.6 | 10294.4| 39.88 | 819.98 | © 

| 19.800 | 22.00| | 44.0 | 10179.3 | 10258.6| 39.65 | 819.98 | 

| 19.900 | 21.00] | 43.0 | 10143.5 | 10222.3] 39.41 | 819.98 | 

| 20.000 | 21.00] | 42.0 | 10107.1 | 10185.5| 39.17 | 819.97 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 4 

EXECUTED: 06-19-1995 12:51:09 | 

© Pond File: SHAWET3 .PND 

Inflow Hydrograph: SHAW100 .HYD 

Outflow Hydrograph: OUT . HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | I1+12 | 2S/t - 0 | 2S/t + 0 | OUTFLOW |ELEVATION| 

| (hrs) | (efs) | | (cfs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 20.100 | 21.00] | 42.0 | 10071.3 | 10149.1| 38.93 | 819.97 | 

| 20.200 | 21.00] | 42.0 | 10035.9 | 10113.3| 38.69 | 819.97 | 

| 20.300 | 21.00] | 42.0 | 10001.0 | 10077.9| 38.46 | 819.96 | 

| 20.400 | 21.00| | 42.0 | 9966.5 | 10043.0| 38.23 | 819.96 | 

| 20.500 | 20.00] | 41.0 | 9931.6 | 10007.5| 37.99 | 819.96 | 

| 20.600 | 20.00] | 40.0 | 9896.0 | 9971.6| 37.76 | 819.95 | 

| 20.700 | 20.00| | 40.0 | 9861.0 | 9936.0| 37.52 | 819.95 | 

| 20.800 | 20.00/ | 40.0 | 9826.4 | 9901.0] 37.29 | 819.95 | 

| 20.900 | 20.00| | 40.0 | 9792.3 | 9866.4] 37.07 | 819.94 | 

| 21.000 | 20.00| | 40.0 | 9758.6 | 9832.3| 36.84 | 819.94 | 

| 21.100 | 20.00| | 40.0 | 9725.3 | 9798.6] 36.62 | 819.94 | 

| 21.200 | 20.00{ | 40.0 | 9692.5 | 9765.3] 36.40 | 819.93 | 

| 21.300 | 20.00] | 40.0 | 9660.2 | 9732.5] 36.19 | 819.93 | 

| 21.400 | 20.00| | 40.0 | 9628.2 | 9700.2] 35.97 | 819.93 | 

| 21.500 | 20.00] | 40.0 | 9596.7 | 9668.2] 35.76 | 819.93 | 

| 21.600 | 19.00] | 39.0 | 9564.6 | 9635.7{ 35.55 | 819.92 | 

| 21.700 | 19.00] | 38.0 | 9531.9 | 9602.6| 35.33 | 819.92 | 

©} | 21.800 | 19.00/ | 38.0 | 9499.7 | 9569.9| 35.12 | 819.92 | 

| 21.900 | 19.00| | 38.0 | 9467.9 | 9537.7] 34.90 | 819.91 | 

| 22.000 | 19.00| | 38.0 | 9436.5 | 9505.9] 34.69 | 819.91 | 

| 22.100 | 19.00| | 38.0 | 9405.5 | 9474.5| 34.49 | 819.91 | 

| 22.200 | 18.00| | 37.0 | 9374.0 | 9442.5| 34.28 | 819.91 | 

| 22.300 | 18.00] | 36.0 | 9341.9 | 9410.0] 34.06 | 819.90 | 

| 22.400 | 17.00] | 35.0 | 9309.2 | - 9376.9| 33.85 | 819.90 | 

| 22.500 | 17.00| | 34.0 | 9275.9 | 9343.2| 33.62 | 819.90 | 

| 22.600 | 16.00} | 33.0 | 9242.1 | 9308.9| 33.40 | 819.89 | 

| 22.700 | 16.00| | 32.0 | 9207.8 | 9274.1| 33.17 | 819.89 | 

| 22.800 | 15.00] | 31.0 | 9172.9 | 9238.8] 32.94 | 819.89 | 

: | 22.900 | 15.00] | 30.0 | 9137.5 | 9202.9] 32.70 | 819.88 | 

| 23.000 | 14.00| | 29.0 | 9101.6 | 9166.5| 32.46 | 819.88 | 

| 23.100 | 14.00] | 28.0 | 9065.1 | 9129.6] 32.22 | 819.88 | 

| 23.200 | 13.00] | 27.0 | 9028.2 | 9092.1| 31.97 | 819.87 | 

| 23.300 | 13.00] | 26.0 | 8990.8 | 9054.2| 31.72 | 819.87 | 

| 23.400 | 12.00] | 25.0 | 8952.8 | 9015.8] 31.47 | 819.87 | 

| 23.500 | 12.00] | 24.0 | 8914.4 | 8976.8| 31.21 | 819.86 | 

| 23.600 | 11.00] | 23.0 | 8875.5 | 8937.4] 30.95 | 819.86 | 

| 23.700 | 11.00] | 22.0 | 8836.1 | 8897.5] 30.69 | 819.86 | 

| 23.800 | 10.00] | 21.0 | 8796.2 | 8857.1| 30.43 | 819.85 | 

| 23.900 | 10.00| | 20.0 | 8755.9 | 8816.2| 30.16 | 819.85 | 

| 24.000 | 10.00] | 20.0 | 8716.1 | 8775.9| 29.89 | 819.85 | 

| 24.100 | 9.00] | 19.0 | 8675.9 | 8735.1| 29.62 | 819.84 | 

| 24.200 | 9.00| | 18.0 | 8635.2 | 8693.9] 29.35 | 819.84 | 

©} | 24.300 | 8.00] | 17.0 | 8594.0 | 8652.2| 29.08 | 819.84 | 

| | 24.400 | 8.00| | 16.0 | 8552.4 | 8610.0| 28.80 | 819.83 | 

| 24.500 | 7.00| | 15.0 | 8510.4 | 8567.4| 28.52 | 819.83 | 

| 24.600 | 7.00| | 14.0 | 8467.9 | 8524.4] 28.24 | 819.82 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 5 

EXECUTED: 06-19-1995 12:51:09 | . 

Pond File: SHAWET3 .PND © 

Inflow Hydrograph: SHAW100 .HYD 

Outflow Hydrograph: OUT «HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

| TIME | INFLOW | | 11412 | 2S8/t - 0 | 2S/t + O | OUTFLOW [ELEVATION | 

| | (hrs) | Cefs) | | Cefs) | (cfs) | (cfs) | (cfs) | (ft) | 

| 24.700 | 6.00| | 13.0 | 8425.0 | 8480.9] 27.95 | 819.82 | 

| 24.800 | 6.00| | 12.0 | 8381.7 | 8437.0| 27.66 | 819.82 | 

| 24.900 | 5.00| | 11.0 | 8337.9 | 8392.7| 27.37 | 819.81 | 

| 25.000 | 5.00] | 10.0 | 8293.8 | 8347.9| 27.08 | 819.81 | 

| 25.100 | 4.00| | 9.0 | 8249.2 | 8302.8| 26.78 | 819.80 | 

| | 25.200 | 4.00| | 8.0 | 8204.3 | 8257.2| 26.48 | 819.80 | 

| 25.300 | 3.00| | 7.0 | 8158.9 | 8211.3| 26.18 | 819.80 | 

| 25.400 | 3.00| | 6.0 | 8113.2 | 8164.9] 25.87 | 819.79 | 

| 25.500 | 2.00| | 5.0 | 8067.0 | 8118.2] 25.57 | 819.79 | 

| 25.600 | 2.00] | 4.0 | 8020.5 | 8071.0] 25.26 | 819.78 | 

| 25.700 | 1.00] | 3.0 | 7973.6 | 8023.5] 24.94 | 819.78 | 

| 25.800 | 1.00] | 2.0 | 7926.4 | 7975.6] 24.63 | 819.78 | 

| 25.900 | 0.00; | 1.0 | 7878.8 | 7927.4] 24.31 | 819.77 | 
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POND-2 Version: 5.16 S/N: 1295130172 Page 6 

EXECUTED: 06-19-1995 12:51:09 | . 

WHHKKRRKEHHHRKERERER SUMMARY OF ROUTING COMPUTATIONS REKKKKEKKKKKKKRKKKKK 

Pond File: SHAWET3 .PND 

: Inflow Hydrograph: SHAW100 .HYD 

Outflow Hydrograph: OUT - HYD 

Starting Pond W.S. Elevation = 811.00 ft 

; wekkk Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 692.00 cfs 

| Peak Outflow = 59.84 cfs 

Peak Elevation = 820.11 ft 

weeke Summary of Approximate Peak Storage ***** 

Initial Storage = 0.00 ac-ft 

© Peak Storage From Storm = 49.07 ac-ft 

Total Storage in Pond = 49.07 ac-ft 

Warning: Inflow hydrograph truncated on left side. 
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POND-2 Version: 5.16 S/N: 1295130172 Page 7 | 

Pond File: SHAWET3 .PND , | 
Inflow Hydrograph: SHAW100 .HYD © 

Outflow Hydrograph: OUT -HYD 

EXECUTED: 06-19-1995 

Peak Inflow = 692.00 cfs 12:51:09 

Peak Outflow = 59.84 cfs 
Peak Elevation = 820.11 ft | 

Flow (cfs) 

0 70 140 210 280 350 420 490 560 630 700 £770 

wosseefecces feces fesse [eer fosees ere Forbes Ed 

11.5 -|x  * 

[x * 
11.6 -|x  * 

|x  * | 

11.7 -|x * 

|x * 
11.8 -|x * 

[x * 
11.9 -|x * 

[x * 
12.0 -|x * 

[x * 
12.1 -|x * 

[x * 
12.2 -|x * 

f @ 
12.3 -|x * 

[x * 
12.4 -| x * 

| x * 
12.5 -| x * 

| x * 
12.6 -| x * 

; | x * 

12.7 -| x . * 

| | x | * 
12.8 -| x * 

| x * 
12.9 -| x * | 

| x * 
13.0 -| x * 

| x * 
13.1 -| Xx * 

| x * 
13.2 -| x * 

| x * 
13.3 -| X * 

J ox * 
13.4 -| X * 

| 

TIME 

(hrs) © 

* File: SHAW100 .HYD Qmax = 692.0 cfs 

x File: QUT -HYD Qmax = 59.8 cfs 
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® Appendix D 

Wetland Compensation Volume Table 
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POND-2 Version: 5.16 

S/N: 1295130172 

CRANDON MINING COMPANY - ~ FOTH & VAN DYKE 

@ WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

| CALCULATED 06-21-1995 14:05:06 

| DISK FILE: SHAWET2 .VOL , 

Planimeter scale: 1 inch = 100 ft. 

* 

Elevation Planimeter Area A1+A2+sqr(A1*A2) Volume Volume Sum 

(ft) (sq.in.) (acres) (acres) (acre-ft)  (acre-ft) 

811.00 0.01 0.00 0.00 0.00 0.00 

818.90 0.01 0.00 0.01 0.02 0.02 

819.00 149.15 34.24 34.52 1.15 1.17 

820.01 220.01 50.51 126.33 42.53 43.70 

822.00 243.40 55.88 159.51 105.81 149.51 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 
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POND-2 Version: 5.16 

S/N: 1295130172 | . 

CRANDON MINING COMPANY FOTH & VAN DYKE © 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

CALCULATED 06-01-1995 10:19:07 : 

DISK FILE: SHAWET2 .VOL 

Planimeter scale: 1 inch = 100 ft. 

* 

Elevation Planimeter Area A1+A2+sqr(A1*A2) Volume Volume Sum 

(ft) (sq.in.) (acres) (acres) (acre-ft)  (acre-ft) 

811.00 0.01 0.00 0.00 0.00 0.00 

818.90 0.01 0.00 0.01 0.02 0.02 

819.00 149.15 34.24 34.52 1.15 1.17 

820.01 220.01 50.51 126.33 42.53 43.70 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 
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POND-2 Version: 5.16 

| S/N: 1295130172 | 

°@ CRANDON MINING COMPANY FOTH & VAN DYKE 

WETLAND COMPENSATION: SHAWANO COUNTY 5/95 

: CALCULATED 06-01-1995 10:18:38 

DISK FILE: SHAWANO .VOL 

Planimeter scale: 1 inch = 100 ft. 

* 

Elevation Planimeter Area A1+A2+sqr(A1*A2) Volume Volume Sum 

(ft) (sq.in.) (acres) (acres) (acre-ft)  (acre-ft) 

| 811.00 0.01 0.00 0.00 0.00 0.00 

812.00 1.13 0.26 0.29 0.10 0.10 

813.00 2.62 0.60 1.26 0.42 0.51 

814.00 5.27 1.21 2.66 0.89 1.40 

815.00 8.17 1.88 4.59 1.53 2.93 

816.00 16.93 3.89 8.46 2.82 5.79 

817.00 83.17 19.09 31.59 10.53 16.28 

818.00 113.78 26.12 67.55 22.52 38.80 

819.00 149.15 34.24 90.27 30.09 68.89 

© 820.00 220.01 50.51 126.33 42.11 111.00 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 
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