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Surface Water Design Calculations

1. Purpose

This memorandum documents the design analysis for managing stormwater at the Eagle Project
site. Stormwater runoff from the main operations area will be managed separately from stormwater
runoff outside of the main operations area (non-contact area). Stormwater runoff from the main
operations area and contact water from the TDRSA and mine will be collected in lined contact
water basins (CWBs) and pumped to the wastewater treatment plant (WWTP) for treatment prior to
groundwater discharge. Stormwater runoff from the non-contact area will be collected in unlined
infiltration basins referred to as non-contact water infiltration basins (NCWIBs).

2. Regulatory Requirements

Part 632 requires that water that may come in contact with reactive ore, development rock,
overburden or tailings be managed to minimize adverse impacts to groundwater and surface water.
Accordingly, all contact water pumped from the TDRSA and mine, as well as stormwater runoff
from the main operations area will be collected in lined CWBs

Non-contact water (stormwater runoff from the non-contact area) — Per Part 632, soil erosion and
sedimentation control plans must be developed that meet the standards of Part 91 of the Act.

3. Definition of Main Operations Area

The main operations area includes the portion of the main surface facility where stormwater runoff
may come in contact with reactive ore, development rock, and mining equipment. Figure 1 shows
the proposed main operations area. In the main operations area, stormwater runoff is generated
from the following areas (approximately 32 acres total):

Truck wash Truck scales Fuel storage

Assay lab Crusher (including ramp and dump)
Maintenance shop and plant Crushed ore bins Temporary development rock area
Core storage Emulsion Tank Ore Storage

Lay-down area Generator plant Mine air heater

Propane storage Holding ponds #1 and #2

WWTP Underground day storage

Portal

Stormwater runoff from the main operations area as well as contact water from the TDRSA and
mine will be conveyed to, and collected in the two lined CWBs on the west portion of the site.

4. Definition of Non-contact Areas

In general, non-contact areas are disturbed areas of the site where stormwater runoff will not come
in contact with reactive ore, development rock or the main operations area. Figure 1 shows the
proposed non-contact areas. The non-contact stormwater areas include the following:

Gate house NCWIBs Mine office
Loading dock Emergency facilities Parking areas
Roadways Backfill plant area Construction staging area
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Non-contact water will be conveyed to, and collected in one of four NCWIBs, as shown on Figure
1. The drainage area associated with each NCWIB is listed below:

NCWIB #3  Southeastern portion of the main surface facility 9.85 acres
NCWIB #4 Northwestern portion of the main surface facility 6.03 acres
NCWIB #5  Backfill plant site area 3.05 acres
NCWIB #6  Main access road 3.03 acres

Total Non-contact Area 21.96 acres

5. Technical Approach

Stormwater runoff from the main operations area will be collected in the CWBs prior to treatment at
the WWTP. Non-contact stormwater will be collected and conveyed to unlined NCWIBs such that
no stormwater runoff is expected to leave the facility under normal operations. As a contingency
measure, KEMC will apply for an stormwater discharge permit for the discharge of non-contact
stormwater runoff should a major runoff event occur that exceeds the conservative design capacity
planned for the NCWIBs facilities.

Both the CWBs and NCWIBs were sized for the largest of the following storm events:

+ 100-year rainfall event — For the main operations area and the non-contact areas, provide
storage for stormwater runoff generated by a 100-year, 24-hour rainfall event.

+ 50-year combined rain and snowmelt runoff event — For the main operations area and non-
contact areas provide storage for stormwater runoff generated by a 50-year event which
includes both rainfall and snowmelt.

The calculations attached to this memo show that the combined 50 year event generates larger
runoff volumes than the single 100-year storm event and therefore results in the more conservative
design condition.

5.1 100 yr Rainfall Event

For the main operations and non-contact areas, the runoff volumes generated from a 100-year, 24-
hour rainfall event were determined using the NRCS hydrologic model TR55. The methodology
and input parameters are included at the end of this memo. For this location in the Upper Peninsula,
the 100-year, 24-hour rainfall is approximately 4.5 inches. Runoff volumes estimated from the 100-
year event are included in calculations for each basin (Attachments 2 through 6) and are included in
the summary table at the end of this memo.

5.2 50-Year Combined Rain and Snowmelt Runoff Event

The basis for determining the 50-year combined rain and snowmelt runoff event (combined event)
was to use the historical flow gauging data from nearby streams to find the dates of major runoff
events and then use the actual rainfall and snowmelt amounts from those dates to determine runoff
from the Eagle Site. Statistical placement of those actual events leads to the sizing necessary for the
50-year combined rain and snowmelt runoff condition. By following this procedure, the affect of
snowmelt as well as rainfall is taken into account in the runoff calculations. This combined 50-year
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event is larger than the 100-year rain event. Supporting information for this procedure is provided
in Attachment 1.

To define the combined 50-year event, two major runoff events were identified at nearby stream
gauging stations. Station 4062200 on the Peshekee River near Champion, and Station 4057800 on
the Middle Branch Escanaba River at Humboldt were selected due to their proximity to the
proposed Eagle Mine site (see Attachment 1). Statistical analyses of the historic streamflow data
from these gauging stations results in computed peak flow estimates for various recurrence intervals
as shown in Attachment 1.

Analysis of historic streamflow data for these two gauges identifies major runoff events near the
Eagle Site. For the Peshekee River, an April 1965 event caused streamflow to reach about 3,500 cfs
(cubic feet per second). This is obtained from streamflow hydrographs included in Attachment 1.
Similarly, the Middle Branch Escanaba River peaked at 1,800 cfs during an April, 1985 flood. The
Middle Branch Escanaba River hydrographs are also included in Attachment 1. Comparing these
flow events to the computed recurrence interval flows show that the Peshekee River flow event in
1965 is less than a 25-year event, while the Middle Branch Escanaba flow event of April 1985 is
over a 100-year event.

Climatological data from nearby NOAA stations provide the rainfall and snow melt associated with
each of these major runoff events. The data from the Houghton FAA Airport Station for the 1965
event as defined in Attachment 1 shows this event to include 1.7 inches of precipitation and 39
inches of snow melting in 26 days. Similarly, Attachment 1 shows the 1985 event to include 5.64
inches of precipitation from the nearby Herman station and 26 inches of snow melting in 20 days
from the slightly more distant Champion Van Riper Park station (no snowmelt data is available
from the closer Herman station).

Next, climatological conditions for these major events were applied over the Main operations area
and non-contact drainage areas to determine the volume of runoff these events would generate at the
Eagle Project Site. A conservative estimate of the water fraction of the snowpack was made based
on a report from the Upper Peninsula (Attachment 1). That document reported 11 inches of water
equivalent in 41 inches of snowpack (27 percent water).

Finally, the results of these calculations for the 1965 and 1985 events (as summarized in
Attachments 2-6) are plotted on log-frequency paper as shown at the end of Attachment 1. From
these graphs, the 50-year runoff volumes generated from the main operations and non-contact areas
of the site were estimated.

5.3 Wastewater Treatment Plant Flows

Since stormwater runoff from the main operations area will be collected in the CWB and treated at
the WWTP, the capacity of the WWTP over the design event was also taken into consideration for
sizing the CWBs. The WWTP has an excess capacity of 100 gpm (mine inflow design basis is
assumed to be 250 gpm and the treatment capacity is 350 gpm). This capacity over the duration of
the runoff event was subtracted from the stormwater inflows to size the CWBs.

It should be noted that, as a contingency, a condition whereby the WWTP would be shut down to
cover maintenance or other disruption of service was also evaluated. To address this contingency,
the contact water generated from groundwater pumped from the mine at 250 gpm for a 14 day
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period was considered in the sizing of the CWBs. Based on their experience with similar projects,
this duration has been selected by KEMC to provide operational flexibility and adequate storage for
scheduled maintenance and other periods when the WWTP may be shut down. By calculation, the
storage volume needed for this condition would be 250 gpm x 1440 min./day x 14 days = 5.04
million gallons. As the combined 50 year runoff event volume of 7.8 million gallons is larger, the
50-year runoff condition was used to determine the storage requirements for the CWBs (as well as
the NCWIBs).

5.4 Infiltration Capacity

Non-contact water will be routed to the NCWIB where it will infiltrate. To be conservative the
infiltration capacity of the onsite soils over the duration of the runoff event was not taken into
consideration for sizing the NCWIBs. The potential for frozen ground conditions to occur was a
consideration in the infiltration capacity although local experience in this area of the Upper
Peninsula shows that it is not likely that the ground under the snow would remain frozen throughout
the winter.

A calculation was made to confirm that the infiltration basins have adequate infiltration (outflow)
capabilities to handle the annual runoff volumes being directed to them. To be conservative, it was
assumed that infiltration would only take place for six months of the year. With this assumption,
the annual infiltration conveyed by the infiltration basin was calculated and compared to the annual
stormwater generated by the non-contact areas. Even using an infiltration rate of one-half that
determined by on-site infiltrometer tests, the annual infiltration far exceeds the potential runoff (by
a factor of over 5 times). As such, the infiltration basins have adequate storage and infiltration
capacities to handle the runoff generated by the tributary drainage areas.

6. Summary

The following table summarizes the sizing for each of the CWBs and NCWIBs. As shown, the
combined 50 yr rain/snowmelt event results in the larger volume of runoff and was used to size both

the CWBs and NCWIBs.
Volume Storage Basin

Drainage (Million Gallons) Design

Basin ID Area 100 yr rain 50 yr Volume

(Acres) event combined (Million

event Gallons)
Contact Basin #1 and #2 32.72 4.7 7.8 7.8
Non-contact Basin #3 9.85 0.9 35 35
Non-contact Basin #4 6.03 0.43 21 2.1
Non-contact Basin #5 3.06 0.25 1.0 1.0
Non-contact Basin #6 3.03 0.22 1.0 1.0

The following table and detail sheet (Figure 2) shows the design dimensions and lay-out of the
proposed CWBs and NCWIBs.
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Rainfall Data

Information from SCS-55, Release 55 Urban Hydrology for small watersheds.
SCS - 24 hrs Rainfall distribution (SCS. 1986)

100 yr event = 4.5 inches for 24 hr event

MDEQ Web Site Reference

1. Retention Basin side slopes not steeper than 3:1.
2. Freeboard =2 ft

Runoff Curve Number for Urban Areas

Information obtained from Pondpack program from Haestad Inc.

Assume soil Type “B”
Paved, curb, stormsewers CN = 98

Gravel CN =285
Dirt CN =382
Industrial CN =88

Basin Design Assumptions

Mannings coefficient “n” from Pondpack SCS-55

Guide manual. /
Asphalt Smooth n=0.013

Gravel Roads Rough n=0.016

Grass (Fair Standing) n=0.14-0.08
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Attachment 1

Combined Rain and Snowmelt 50 Year Event
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Data Category: Geographic Area:

| Surface Water

Water Resources

Daily Streamflow for Michigan

USGS 04062200 PESHEKEE RIVER NEAR CHAMPION, MI

Available data for this site |Surface-water: Daily streamflow ﬁ

Output formats

Marquette County, Michigan
Hydrologic Unit Code 04030107

Latitude 46°33'25", Longitude 88°00'09" NAD27
Drainage area 133.00 square miles

Gage datum 1,557.49 feet above sea level NGVD29

Tab-separated data file

Graph
Reselect output format

USGS 84862208 PESHEKEE RIVER NEAR CHANPION, HI
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---------- EXPLANATION —==—==c==—

Questions about data Michigan NWISWeb Data Inquiries Top

Surface Water for Michigan: Daily Streamflow
http://waterdata.usgs.gov/mi/nwis/discharge?

Retrieved on 2005-08-11 17:55:29 EDT

http://nwis.waterdata.usgs.gov/mi/nwis/discharge?site_no=04062200&agency_cd=USGS... 08/11/2005
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Data Category:
Water Resources lSurface Water

Daily Streamflow for Michigan

USGS 04062200 PESHEKEE RIVER NEAR CHAMPION, MI

Available data for this site |Surface-water: Daily streamflow

Marquette County, Michigan Output formats
Hydrologic Unit Code 04030107 Tab- ted data fil
Latitude 46°33'25", Longitude 88°00'09" NAD27 || e S92 18
Drainage area 133.00 square miles Graph

Gage datum 1,557.49 feet above sea level NGVD29 |Reselect output format

USGS 84862200 PESHEKEE RIVER NEAR CHAMPION, MI
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Download a presentation-quality graph
Questions about data ~ Michigan NWISWeb Data Inquiries Top
Feedback on this websiteMichigan NWISWeb Maintainer Explanation of terms

Surface Water for Michigan: Daily Streamflow
http://waterdata.usgs.gov/mi/nwis/discharge?

Retrieved on 2005-08-12 11:17:36 EDT

http://waterdata.usgs.gov/mi/nwis/discharge?site_no=04062200&agency cd=USGS&beg... 08/12/2005
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Data Category: Geographic Area:
Water Resources |Surface Water g [Michigan z

Daily Streamflow for Michigan

USGS 04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI

Available data for this site |Surface-water: Daily streamflow

Marquette County, Michigan Output formats
Hydrologic Unit Code 04030110 Tab- ted data fil
Latitude 46°29'57", Longitude 87°53'11" NAD27 |[—memnalieC CTATE
Drainage area 46.00 square miles Graph_
Gage datum 1,521.20 feet above sea level NGVD29|l[Reselect output format
USGS 84857888 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI
& 2008 §
EH o AMRIL 1785
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---------- EXPLANATION —-————-——m
—— DAILY MEAN STREAMFLOH —— ESTIMATED STREAMFLOM
Download a presentation-quality graph
Questions about data ~ Michigan NWISWeb Data Inquiries Top

Explanation of terms

Feedback on this websiteMichigan N
Surface Water for Michigan: Daily Strea
http://waterdata.usgs.gov/mi/nwis/discharge?

Retrieved on 2005-09-02 09:45:00 EDT

http://nwis.waterdata.usgs.gov/mi/nwis/discharge?site_no=04057800&agency cd=USGS... 09/02/2005
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USGS 04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, Mi

\

g

DAILY MEAN STREAMFLOH, IN CUBIC FT PER SEC

, N, e\

Jan @1 Feb 61 Mar 81 fpr 81 Hay 81 Jun 81 Jul 81 Aug 81 Sep 61
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http://nwis.waterdata.usgs.gov/mi/nwis/discharge?site_no=04057800&begin_date=01/01/... 09/02/2005
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Spring 2002 Flood /}cross Western and Central Upper Michigan

Jim Sieveking and James LaRosa
NOAA/WFO Marquette
Negaunee Township

1. Introduction

The late winter season record setting snowfall in February and March set the stage for

spring floods in 2002. During February and March of 2002 north-central and westemn parts

of Upper Michigan observed over 100 inches of snowfall. At the National Weather Service

(NWS) Office, located in Negaunee Township, 175 inches of snow fell during those 59

days. Thatwas an average of nearly 3 inches of snow per day. The maximum snow depth | NoTE
during this two month period at the NWS office was 41 inches. This year's snow pack held WATER

over 11 inches of water in north central and western Upper Michigan. FRACTION

Daily Maximum (red) and Minimum (blue) Temperature (F),
Precipitation (green) (in.), and Snow Depth (light blue) (in.) for 1-19 April 2002
¥
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' Eiguvr”e 1 The abcgve_ graph {Ilﬁétratéé at'h“e haximum teh-p_é‘r'aturveA(Red) and
minimum temperature (Blue), snow depth in inches (light blue) (y-axis left), and
precipitation in inches (green) (y-axis right) for the first 19 days of April 2002 (x-
axis) at the National Weather Service Office located in Negaunee Township in

Marquette County.
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Attachment 2

Basin Sizing Calculations
Contact Basin 1 & 2



Client: KMC Scope ID.: 04W018
Foth .v-'l m Project: _Eagle Project - Contact Snow Melt Calculations
Prepared by: ZXB Date: 10/17/05
Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the MAIN OPERATIONS AREA of the Eagle Project.

Estimate amount of excess water (to be stored for removal by WWTP) after end of 50-year event.

Basis:

4062200
3,970 cfs

April 1965

100 gpm
1.7 inches

39 inches

0.28

26 days

32 acres

Closest stream gaging station to mining site (Peshekee River near Champion).
50-year stream flow of nearby Peshekee River from gaging and statistical modeling
("Statistical Models for Estimating Flow Characteristic of Michigan Streams”, USGS,
Water Resources Investigations Report 84-4207).

Peshekee River flow (3,500 cfs) approximating less than 25-year event (USGS Surface
Water for Michigan).

Available flow rate through WWTP for main operations area runoff

Precipiation during April, 1965 event ("Climatological Data - Michigan", April 1965,
Volume 80 No.4, U.S. Dept. of Commerce, Weather Bureau).

Highest of measured depths of snow at beginning of 4/65 event ("Climatological Data -
Michigan", April 1965, Volume 80 No.4, U.S. Dept. of Commerce, Weather Bureau).

Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

Snowmelt duration ("Climatological Data - Michigan", April 1965, Volume 80 No.4,
U.S. Dept. of Commerce, Weather Bureau).

Main Operations Area

Less than 25-year Runoff (Snowmelt and Precipitation) Calculation:

10,965,225 gallons

3,744,000 gallons

7,221,225 gallons

Volume of water from main operations area = [depth snow (39 in) x water fraction
(0.28)] + Precipitation (1.7 in) x 1 () / 12 (in) x area (32 ac) x 43560 (sf/ac) x 7.48
(gal/cf).

Volume of water removed to WWTP during 25-year event = WWTP flow (100 gpm) x
event duration (26 days) x 1440 min./day.

Net volume of water to be stored for WWTP treatment = Volume of snowmelt and
precipitation from main operations area - volume of snowmelt treated during snowmelt
period

J\scopes\04wO18\10000\F VD reports\Final MPA\App E\Contact Runoff Storage.xls

Page 1



Client: KMC Scope ID.: 04W018
Foth & Van m Project: _Eagle Project - Contact Snow Melt Calculations

Prepared by: ZXB Date: 10/17/05

Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the MAIN OPERATIONS AREA of the Eagle Project.
Estimate amount of excess water (to be stored for removal by WWTP) after end of 50-year event.

Basis:

4057800 Nearby stream gaging station (Middle Branch Escanaba River at Humboldt).
1,760 cfs 100-year stream flow of nearby Middle Branch Escanaba River from gaging and
statistical modeling ("Statistical Models for Estimating Flow Characteristic of Michigan
Streams", USGS, Water Resources Investigations Report 84-4207).

April 1985 Middle Branch Escanaba River flow (1,,800 cfs) approximating greater than 100-year
event (USGS Surface Water for Michigan).
100 gpm Auvailable flow rate through WWTP for main operations area runoff
5.64 inches Precipiation during April, 1985 event ("Climatological Data - Michigan", April 1985,
Volume 100 No.4, NOAA).

26 inches Highest of measured depths of snow at beginning of 4/85 event ("Climatological Data -
Michigan", April 1985, Volume 100 No.4, NOAA).

0.28 Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

20 days Snowmelt duration ("Climatological Data - Michigan”, April 1985, Volume 100 No.4,
NOAA).
32 acres Main operations area

Greater than 100-year Runoff (Snowmelt and Precipitation) Calculation:

11,225,888 gallons Volume of water from main operations area = [depth snow (26 in) x water fraction
(0.28)] + Precipitation (5.64 in) x 1 (ft)/ 12 (in) x area (32 ac) x 43560 (sf/ac) x 7.48
(gal/cf). .
2,880,000 gallons Volume of water removed to WWTP during 100-year event = WWTP flow (100 gpm) x
event duration (20 days) x 1440 min./day.

8,345,888 gallons Net volume of water to be stored for WWTP treatment = Volume of snowmelt and
precipitation from main operations area - volume of snowmelt treated during snowmelt
period

J:\scopes\04wO018\10000\FVD reports\Final MPA\App E\Contact Runoff Storage1.xls Page |



Type.... Master Network Summary Page 2.01
Name.... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection: KennecottR

Total
Depth Rainfall
Return Event in Type RNF ID
Dev 2 2.4000 Synthetic Curve Typell 24hr
Dev 5 2.8200 Synthetic Curve TypelII 24hr
Dev 10 3.1500 Synthetic Curve TypeII 24hr
Dev 25 3.6200 Synthetic Curve TypeIl 24hr
Dev 50 4.0000 Synthetic Curve Typell 24hr
Dev100 4.5000 Synthetic Curve TypeIl 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method .

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max

Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
*BASIN # 1/ 2 IN POND 2 5.736 LR 12.0000 70.76
*BASIN # 1/ 2 IN POND 5 6.817 LR 12.0000 86.49
*BASIN # 1/ 2 IN POND 10 7.677 LR 12.0000 98.83
*BASIN # 1/ 2 IN POND 25 8.913 LR 12.0000 116.35
*BASIN # 1/ 2 IN POND 50 9.918 LR 12.0000 130.46
*BASIN # 1/ 2 IN POND 100 11.248 LR 12.0000 148.95
*BASIN # 1/ 2 OUT POND 2 .000 .0500 .00 1448.09 8.986
*BASIN # 1/ 2 OUT POND 5 .000 .0500 .00 1448.75 10.062
*BASIN # 1/ 2 OUT POND 10 .000 .0500 .00 1449.26 10.922
*BASIN # 1/ 2 OUT POND 25 .000 .0500 .00 1449.97 12.165
*BASIN # 1/ 2 OUT POND 50 .000 .0500 .00 1450.52 13.159
*BASIN # 1/ 2 OUT POND 100 .000 .0500 .00 1451.22 14.493

TJOTAL RUWOFF VorvmE = /4473 Ac-Fr
= 43/, 3/5 co, Fr
= 4‘0.722 /qdblﬂﬂﬂ
CALULONS
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 8:57 AM Date: 09/15/2005



Type.... Master Network Summary Page 2.02
Name.... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
CONTACT 1 AND 2 AREA 2 5.736 LR 12.0000 70.76
CONTACT 1 AND 2 AREA 5 6.817 LR 12.0000 86.49
CONTACT 1 AND 2 AREA 10 7.677 LR 12.0000 98.83
CONTACT 1 AND 2 AREA 25 8.913 LR 12.0000 116.35
CONTACT 1 AND 2 AREA 50 9.918 LR 12.0000 130.46
CONTACT 1 AND 2 AREA 100 11.249 LR 12.0000 148.95
S/N: 321201E2E195 Foth & Van Dyke

PondPack Vexr. 09.00.077.00 Time: 8:57 AM Date: 09/15/2005



Type.... Vol: Elev-Area Page 11.01
Name.... BASIN # 1/ 2

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW
Elevation Planimeter  Area Al+A2+sgr (Al*A2) Volume Volume Sum
(ft) (sqg.1in) (acres) (acres) (ac-£t) (ac-ft)
1441.00 = ----- 9600 . 0000 000 .000
1442.00 = ----- 1.0400 2.9992 1.000 1.000
1443.00  ----- 1.1300 3.2541 1.085 2.084
1444.00  ----- 1.2100 3.5093 1.170 3.254
1445.00 - -~-- 1.3000 3.7642 1.255 4.509
1446.00 - ---- 1.4000 4.0491 1.350 5.859
1447.00 ----- 1.4900 4.3343 1.445 7.303
1448.00 = ----- 1.5900 4.6192 1.54¢0 8.843
l449.00 ----- 1.6900 4.9192 1.640 10.483
1450.00 ----- 1.7900 5.2193 1.740 12.223
1451.00 ----- 1.9000 5.5342 1.845 14.067
1452.00 - ---- 2.0100 5.8642 1.955 16.022
1453.00 ----- 2.1200 6.1943 2.065 18.087
1454.00 - ~---- 2.2400 6.5392 2.180 20.267
1455.00 - ---- 2.3600 6.8992 2.300 22.566
1456.00  ----- 2.4800 7.2593 2.420 24.986

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sq.rt.(Areal*Area2))
where: EL1, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between EL1 and EL2
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 8:59 AM Date: 09/15/2005



Tag: Dev1Q0

Tag: Dev100

LEVEL POOL ROUTING SUMMARY

Type.... Pond Routing Summary
Name.... BASIN # 1/ 2 OUT
File....

Storm... TypeIl 24hr

HYG Dir =

Inflow

S/N:

PondPack Ver.

Pond Node
Pond Volume Data

[}

Data = BASIN # 1/ 2
BASIN # 1/ 2

Pond Outlet Data = NONE (retention pond)
No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 1444.00 ft
Starting Volume = 3.254 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. .00 cfs
Starting Total Qout= .00 cfs

Time Increment = .0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow =
Peak Outflow =

Peak Elevation =
Peak Storage =

1451.22 ft
14.493

Initial Vol
HYG Vol IN
Infiltration
HYG Vol OUT
Retained Vol =

[}

Unrouted Vol

WARNING :

.009 ac-ft

C:\Program Files\Haestad\PPKW\Sample\
HYG file = NONE STORED - BASIN # 1/ 2 IN Devl00
Outflow HYG file = NONE STORED - BASIN # 1/ 2 OUT Devl00

12.0000 hrs
.0500 hrs

(.084% of Inflow Volume)

Inflow hydrograph truncated on left side.

WARNING: Inflow hydrograph truncated on right side.

321201E2E195
09.00.077.

00

Foth & Van Dyke
Time:

8:59 AM

Event:

Page 12.51

Date:

100 yr
C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW

09/15/2005



Type.... Tc Calcs
Name.... CONTACT 1 AND 2
File

S/N:

Page 6.01

C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0160
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4000 in
Slope .010900 ft/ft
Avg.Velocity .86 ft/sec

Segment #2: Tc: TR-55 Shallow

Hydraulic Length 620.00 ft

Segment #1 Time:

Segment #2 Time:

Slope .010600 ft/ft

Unpaved

Avg.Velocity 1.66 ft/sec
321201E2E1S5 Foth & Van Dyke

PondPack Ver. 09.00.077.00

Time:

.0966 hrs

.1037 hrs

8:58 AM

Date:

09/15/2005



Type.... Tc Calcs Page 6.02
Name.... CONTACT 1 AND 2

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW

= SCS TR-55 Sheet FlOw =====c==zz-s=-==r==zs-====SSSS=SSSSSSSS===SSS===S
Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**.4))

Where: Tc = Time of concentration, hrs
n Mannings n
Lf Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %

n

== SCS TR-55 Shallow Concentrated Flow ===s=======zs==z==xcc=====s=======

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (Sf**0.5)

Te = (LE / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs

Lf = Flow length, ft

S/N: 321201E2E195 Foth & Van Dyke
- PondPack Ver. 09.00.077.00 Time: 8:58 AM Date: 09/15/2005



Type.... Runoff CN-Area Page 7.01
Name.... CONTACT 1 AND 2

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTCONTACT1&2REV.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C $UC CN
Impervious Areas - Paved parking lo 98 15.150 98.00
Urban Districts - Industrial (avera 88 17.570 88.00
COMPOSITE AREA & WEIGHTED CN ---> 32.720 92.63 {93)

S/N: 321201E2E195 Foth & Van Dyke
PondPack Ver. 09.00.077.00 Time: 8:58 AM Date: 09/15/2005



Attachment 3

Basin Sizing Calculations
Non-Contact Basin #3



Client: KMC Scope ID.: 04W018
Foth &Van Dyke rProject: Eagle Project - NON CONTACT # 3, Storm Water Runoff Calculatior

Prepared by: ZXB Date: 10/17/05
Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the Non Contact Area # 3 of the Eagle Project.
Assume Infiltration at the rate of 0.52 inch / hr. over the bottom of the basin. '

Basis:

4062200
3,970 cfs

April 1965

88 gpm
1.7 inches

39 inches

0.28

26 days

9.85 acres

Closest Stream gaging Station to Mining Site (Peshkee River near Champion)
50-year stream flow of nearby Peshkee River from gaging and statistical modeling
("Statistical Models for Estimating Flow Characteristic of Michigan Streams”, USGS,
Water Resources Investigations Report 84-4207).

Peshkee River Flow (3500 cfs) approximating less than a 25-year event (USGS Surface
Water for Michigan).

Infiltration Rate obtained from the Soil Bore data is 0.52 in./hr.
Precipiation during April, 1965 event ("Climatological Data - Michigan", April 1965,
Volume 80 No.4, U.S. Dept.of Commerce, Weather Bureau)

Highest of measured depths of snow at beginning of 4/65 event ("Climatological Data -
Michigan", April 1965, Volume 80 No.4, U.S. Dept. of Commerce, Weather Bureau)

Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 1 1.5")

Snowmelt duration ("Climatological Data - Michigan", April 1965, Volume 80 No.4,
U.S. Dept. of Commerce, Water Bureau)

Non Contact Area # 3

Less than 25-year Runoff (Snowmelt and Precipitation) Calculation:

3,375,233 gallons

3,294,720 gallons

80,513 gallons

Volume of water from non-contact area = [depth snow (39 in) x water fraction (0.28)] +
Precipitation (1.7 in) x 1 (ft) / 12 (in) x area (9.85 ac) x 43560 sf/ac) x 7.48 (gal/cf).

Volume of water removed as Infiltration into the Basin during 25-year event

Net volume of water to be stored at the basin. Volume of snow melt and precipitation
from Non Contact area, volume of snowmelt treated during snowmelt petiod.

JTA\scopes\04w018\10000\F VD reports\Final MPA\App E\Non-Contact Runoff Storage3Rinf.xls

Page 1



Prepared by:  ZXB Date:  10/17/05

Client: KMC Scope ID.: 04W018
Foth &Van Dyke Project: Eagle Project - NON-CONTACT # 3, Storm Water Runoff Calculation

Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the Non-Contact Area # 3 of the Eagle Project.
Assume Infiltration at the rate of 0.52 inch / hr.over the bottom of the basin.

Basis:

4057800
1,760 cfs

April 1985

88 gpm
5.64 inches

26 inches

0.28

20 days

9.85 acres

Nearby stream gaging station (Middle Branch Escanaba River at Humboldt).

100-year stream flow of nearby Middle Branch Escanaba River from gaging and
statistical modeling ("Statistical Models for Estimating Flow Characteristic of Michigan
Streams", USGS, Water Resources Investigations Report 84-4207).

Middle Branch Escanaba River flow (1,,800 cfs) approximating greater than a 100-year
event (USGS Surface Water for Michigan).

Infiltration Rate obtained from the Soil Bore data is 0.52 inches / hr. (50%)
Precipiation during April, 1985 event ("Climatological Data - Michigan”, April 1985,
Volume 100 No.4, NOAA).

Highest of measured depths of snow at beginning of 4/85 event ("Climatological Data -
Michigan", April 1985, Volume 100 No.4, NOAA).

Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

Snowmelt duration ("Climatological Data - Michigan", April 1985, Volume 100 No.4,
NOAA).

Non-Contact Area # 3

Greater than 100-year Runoff (Snowmelt and Precipitation) Calculation:

3,455,469 gallons

2,534,400 gallons

921,069 gallons

Volume of water from non-contact area = [depth snow (26 in) x water fraction (0.28)] +
Precipitation (5.64 in) x 1 (ft) / 12 (in) x area (9.85 ac) x 43560 (sf/ac) x 7.48 (gal/cf).

Volume of water removed as Infiltration into the basin during 100-year event =
Infiltration at the rate of 0.52 inches per hour

Net volume of water to be stored at the basin = Volume of snowmelt and precipitation
from Non Contact area - volume of snowmelt treated during snowmelt period

JAscopes\04w018\10000\FVD reports\Final MPA\App ENon-Contact Runoff Storage3R 100inf xls Page 1



Type.... Master Network Summary Page 2.01

Name. ... Watershed
File.... C:\Program Ffles\Haestad\PPKW\Sample\KENNECOTTNONCONTACT3RR.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection: KennecottR

Total
Depth Rainfall
Return Event in Type RNF 1D
Dev 2 2.4000 Synthetic Curve TypeIl 24hr
Dev 5 2.8200 Synthetic Curve TypeIl 24hr
Dev 10 3.1500 Synthetic Curve TypeII 24hr
Dev 25 3.6200 Synthetic Curve TypelIl 24hr
Dev 50 4.0000 Synthetic Curve TypeIl 24hr
Dev100 4.5000 Synthetic Curve Typell 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=RL; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
*BASIN # 3RR IN POND 2 1.314 12.0500 18.85
*BASIN # 3RR IN POND 5 1.635 12.0500 23.23
*BASIN # 3RR IN POND 10 1.891 12.0500 26.68
*BASIN # 3RR IN POND 25 2.259 12.0500 31.57
*BASIN # 3RR IN POND 50 2.559 12.0500 35.52
*BASIN # 3RR IN POND 100 2.957 12.0500 40.69
*BASIN # 3RR OUT POND 2 .000 5.7500 .00 1451.46 1.146
*BASIN # 3RR OUT POND S .000 5.1000 .00 1451.82 1.446
*BASIN # 3RR OUT POND 10 .000 4.6500 .00 1452.10 1.691
*BASIN # 3RR OUT POND 25 .000 4.1500 .00 1452.51 2.053
*BASIN # 3RR OUT POND 50 .000 3.8500 .00 1452.84 2.356
*BASIN # 3RR OUT POND 100 .000 3.4500 .00 1453.29
cre -~ #l¥+
_’0 NVW(-{ = L. a
3
= (po, 6ol {4
= 902,546 9L
S/N: 321201E2E195 Foth & Van Dyke

pPondPack Ver. 09.00.077.00 Time: 3:30 PM Date: 09/15/2005



Type.... Master Network Summary Page 2.02
Name. ... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\XENNECOTTNONCONTACT3RR.PPW

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall;

{(Trun= HYG Truncation: Blanks=

+Node=Diversion;)
None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
NON CONTACT 3RR AREA 2 1.314 12.0500 18.85
NON CONTACT 3RR AREA S 1.635 12.0500 23.23
NON CONTACT 3RR AREA 10 1.891 12.0500 26.68
NON CONTACT 3RR AREA 25 2.25% 12.0500 31.57
NON CONTACT 3RR AREA 50 2.559 12.0500 35.52
NON CONTACT 3RR AREA 100 2.957 12.0500 40.69
S/N: 321201E2E195 Foth & Vvan Dyke

- PondPack Ver. 09.00.077.00

Time: 3:30 PM Date: 09/15/2005



Type.... Pond Routing Summary Page 12.49
Name.... BASIN # 3RR OUT Tag: Dev1l00 Event: 100 yr
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT3RR.PPW

Storm... Typell 24hr Tag: Devl1l00
LEVEL POOL ROUTING SUMMARY
HYG Dir = C:\Program Files\Haestad\PPKW\Sample\

Inflow HYG file = NONE STORED - BASIN # 3RR IN Dev100
Outflow HYG file = NONE STORED - BASIN # 3RR OUT Devl1O00

Pond Node Data = BASIN # 3RR
Pond Volume Data = BASIN # 3RR
Pond Outlet Data = NONE (retention pond)

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 1450.00 ft
Starting Volume = .000 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

P L L L T e e ot b b

Peak Inflow = 40.69 cfs at 12.0500 hrs
Peak Outflow = .00 cfs at 3.4500 hrs
Peak Elevation = 1453.29 ft

Peak Storage = 2.770 ac-ft

MASS BALANCE (ac-ft)

+ Initial Vol = .000
+ HYG Vol IN = 2.957
- Infiltration = .000
- HYG Vol oUT = .000
- Retained Vol = 2.770

Unrouted Vol -.188 ac-ft (6.346% of Inflow Volume)

WARNING: Mass balance for routing volumes vary by more than .5%

S/N: 321201E2E195 Foth & Van Dyke
PondPack Ver. 09.00.077.00 Time: 3:31 PM Date: 09/15/2005



Type.... Vol: Elev-Area Page 11.01

Name.... BASIN # 3RR
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT3RR.PPW
Elevation Planimeter Area Al+A2+sqr (Al*A2) Volume Volume Sum
(ft) {sq.in) (acres) (acres) (ac-ft) {ac-£ft)
1450.00  ----- . 7400 .0000 .000 .000
1455.00 ----- 1.0700 2.6998 4.500 4.500
1460.00 = ----- 1.4500 3.7656 6.276 10.776

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sqg.rt. (Areal*Areal))
where: EL1l, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between EL1 and EL2
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 3:31 PM Date: 09/15/2005



Type.... Runoff CN-Area Page 7.01
Name.... NON CONTACT 3RR

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT3RR. PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C $uUC CN
Impervious Areas - Paved parking lo 98 3.540 98.00
Urban Districts - Industrial (avera 88 6.310 88.00
COMPOSITE AREA & WEIGHTED CN ---> 9.850 91.59 (92)
S/N: 321201E2E195 Foth & Van Dyke

pondPack Ver. 09.00.077.00 Time: 3:31 PM Date: 09/15/2005



Type.... Tc Calcs Page 6.01
Name.... NON CONTACT 3RR
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT3RR.PPW

Segment #1: Tc:

Mannings n
Hydraulic Length
2yr, 24hr P
Slope

Avg.Velocity

.0160
300.00
2.4000

.004500

.61

TR-55 Sheet

ft
in
ft/ft

ft/sec

Segment #1 Time:

Segment #2: Tc:

Hydraulic Length

Slope
Unpaved

Avg.Velocity

422.00

1.08

TR-55 Shallow

£t

.004500 ft/ft

ft/sec

Segment #2 Time:

.1083 hrs

S/N: 321201E2E195

pondPack Ver. 09.00.077.00

Foth & Van Dyke

Time:

3:31 PM

Date: 09/15/2005



Type.... Tc Calcs Page 6.02
Name.... NON CONTACT 3RR

File.... C:\Program Files\Haestad\PPKW\Sample \KENNECOTTNONCONTACT3RR . PPW

—=== SCS TR-55 Sheet Flow s=====z=z=====za=s====s==s====SS=====s==sS=3====
Tc = (.007 * ((n * LE)**0.8)) / ((P**.5}) * (SE**.4))

Where: Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

== SCS TR-55 Shallow Concentrated Flow s=z====s=css==a======sSsS=szss==sss

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (Sf**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft .
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 3:31 PM Date: 09/15/2005



Attachment 4

Basin Sizing Calculations
Non-Contact Basin #4



Client: KMC Scope ID.: 04W018
Foth &Van Dyke Project: Eagle Project - NON CONTACT # 4, Storm Water Runoff Calculatior

Prepared by: ZXB Date: 10/17/05
Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the Non Contact Area # 4 of the Eagle Project.
Assume Infiltration rate of 0.52 in./hr over the bottom of the basin.

Basis:

4062200
3,970 cfs

April 1965

53 gpm
1.7 inches

39 inches

0.28

26 days

6.03 acres

Closest Stream gaging Station to Mining Site (Peshkee River near Champion)
50-year stream flow of nearby Peshkee River from gaging and statistical modeling
("Statistical Models for Estimating Flow Characteristic of Michigan Streams", USGS,
Water Resources Investigations Report 84-4207).

Peshkee River Flow (3500 cfs) approximating less than a 25-year event (USGS Surface
Water for Michigan).

Infiltration Rate obtained from the Soil Bore data is 0.52 in./hr.
Precipiation during April, 1965 event ("Climatological Data - Michigan", April 1965,
Volume 80 No.4, U.S. Dept.of Commerce, Weather Bureau)

Highest of measured depths of snow at beginning of 4/65 event ("Climatological Data -
Michigan", April 1965, Volume 80 No.4, U.S. Dept. of Commerce, Weather Bureau)

Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

Snowmelt duration ("Climatological Data - Michigan", April 1965, Volume 80 No.4,
U.S. Dept. of Commerce, Water Bureau)

Non Contact Area # 4

Less than 25-year Runoff (Snowmelt and Precipitation) Calculation:

2,066,260 gallons

1,984,320 gallons

81,940 gallons

Volume of water from non-contact area = [depth snow (39 in) x water fraction (0.28)] +
Precipitation (1.7 in) x 1 (ft) / 12 (in) x area (6.03 ac) x 43560 sf/ac) x 7.48 (gal/cf).

Volume of water removed as Infiltration into the Basin during 25-year event.

Net volume of water to be stored at the basin. Volume of snow melt and
precipitationfrom Non Contact area, volume of snowmelt treated during snowmelt
period.

J:\scopes\04w018\10000\F VD reports\Final MPA\App E\Non-Contact Runoff Storage4R xls

Page 1



Prepared by: ZXB Date: 10/17/05

Client: KMC Scope ID.: 04W018
Foth &Van Dyke rroject: ‘Eagle Project - NON-CONTACT # 4, Storm Water Runoff Calculatio:
Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the Non-Contact Area # 4 of the Eagle Project.
Assume Infiltration at the rate of 0.52 inch / hr.over the bottom of the basin.

4057800 Nearby stream gaging station (Middle Branch Escanaba River at Humboldt).
1,760 cfs 100-year stream flow of nearby Middle Branch Escanaba River from gaging and
statistical modeling ("Statistical Models for Estimating Flow Characteristic of Michigan
Streams", USGS, Water Resources Investigations Report 84-4207).

April 1985 Middle Branch Escanaba River flow (1,,800 cfs) approximating greater than a 100-year
event (USGS Surface Water for Michigan).

53 gpm Infiltration Rate obtained from the Soil Bore data is 0.52 inches / hr. (50%)

5.64 inches Precipiation during April, 1985 event ("Climatological Data - Michigan", April 1985,
Volume 100 No.4, NOAA).

26 inches Highest of measured depths of snow at beginning of 4/85 event ("Climatological Data -
Michigan", April 1985, Volume 100 No.4, NOAA).

0.28 Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

20 days Snowmelt duration ("Climatological Data - Michigan", April 1985, Volume 100 No.4,
NOAA).

6.03 acres Non Contact Area # 4

Greater than 100-year Runoff (Snowmelt and Precipitation) Calculation:

2,115,378 gallons Volume of water from non-contact area = [depth snow (26 in) x water fraction (0.28)] +
Precipitation (5.64 in) x 1 (ft) / 12 (in) x area (6.03 ac) x 43560 (sf/ac) x 7.48 (gal/cf).

1,526,400 gallons Volume of water removed as Infiltration into the basin during 100-year event =
Infiltration at the rate of 0.52 inches per hour

588,978 gallons Net volume of water to be stored at the basin = Volume of snowmelt and precipitation
from Non Contact area - volume of snowmelt treated during snowmelt period

Jscopes\04w018\10000\F VD reports\Final MPA\App E\Non-Contact Runoff StoragedR 100inf.xls



Type....

Name .
File.

Master Network Summary
Watershed
C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection:

Return

Dev

Event

10
25
50

Dev100

*BASIN
*BASIN
*BASIN
*BASIN
*BASIN
*BASIN

*BASIN
*BASIN
*BASIN
*BASIN
*BASIN
*BASIN

4R
4R
4R
4R
4R
4R

ouT
ouT
ouT
ouT
ouT
ouT

S/N: 321201E2E195
PondPack Ver.

Type
POND
POND
POND
POND
POND
POND

POND
POND
POND
POND
POND

{Trun= HYG Truncation:

Page 2.01

KennecottR
Total
Depth Rainfall
in Type RNF ID
4000 Synthetic Curve TypeIl 24hr
8200 Synthetic Curve TypeII 24hr
1500 Synthetic Curve TypeIl 24hr
6200 Synthetic Curve TypeIl 24hr
0000 Synthetic Curve TypeIl 24hr
5000 Synthetic Curve TypeIl 24hr
MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method
(*Node=Outfall; +Node=Diversion;)
Blank=None; L=Left; R=Rt; LR=Left&Rt)
Return HYG Vol Qpeak Qpeak
Event ac-ft Trun hrs cfs
2 552 12.0500 8.29
5 723 12.0500 10.83
10 862 12.0000 12.90
25 1.066 12.0000 15.96
50 1.235 12.0000 18.47
100 1.462 12.0000 21.80
2 .000 9.2000 .00
5 .000 8.4000 .00
10 .000 7.8000 .00
25 .000 7.1000 .00
S0 .000 6.6000 .00
100 .000 6.1000 .00

POND

Foth & Van Dyke

09.00.077.00

Time: 4:08 PM

Date:

Max
Max WSEL Pond Storage
ft ac-ft
1451.00 .470
1451.31 .623
1451.56 .750
1451.93 . 942

1452.24 1.106
1452.65 @

09/15/2005



Type.... Master Network Summary Page 2.02

Name.... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW . .

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
NON CONTACT 4R AREA 2 .552 12.0500 8.29
NON CONTACT 4R AREA 5 .723 12.0500 10.83
NON CONTACT 4R AREA 10 .862 12.0000 12.90
NON CONTACT 4R AREA 25 1.066 12.0000 15.96
NON CONTACT 4R AREA 50 1.235 12.0000 18.47
NON CONTACT 4R AREA 100 1.462 12.0000 21.80
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 4:08 PM Date: 09/15/2005



Type.... Pond Routing Summary Page 12.40
Name.... BASIN # 4R ouT Tag: Devl1l00 Event: 100 yr
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW

Storm... Typell

HYG Dir
Inflow HYG file
outflow HYG file

Pond Node Data
Pond Volume Data
Pond Outlet Data

No Infiltration

24hr

= NONE

INITIAL CONDITIONS

Starting WS Elev
Starting Volume

Starting Outflow
Starting Infiltr

Tag: Devl00

LEVEL POOL ROUTING SUMMARY

C:\Program Files\Haestad\PPKW\Sample)\
NONE STORED - BASIN # 4R
= NONE STORED - BASIN # 4R

BASIN # 4R
BASIN # 4R

Starting Total Qout=

Time Increment

1450.00 ft

(retention pond)

.000 ac-ft

.00 cfs
.00 cfs
.00 cfs
.0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

at 12.0000 hrs
6.1000 hrs

Peak Inflow
Peak Outflow

Peak Elevation
Peak Storage =

1.331 ac-ft

+ Initial Vol =
+ HYG Vol IN =

Infiltration =
- HYG Vol OUT =
- Retained Vol =

i

Unrouted Vol

-.131 ac-ft

IN Devl100
OUT Dev100

(8.964% of Inflow Volume)

WARNING: Mass balance for routing volumes vary by more than .5%

S/N: 321201E2E195

Foth & Van Dyke

PondPack Ver. 09.00.077.00

Time:

4:07 PM

Date:

09/15/2005



page 11.01

v

Volume Sum
(ac-ft)

Type.... Vol: Elev-Area
Name.... BASIN # 4R
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW
Elevation Planimeter Area Al+A2+sqgr (A1*A2) Volume
(ft) (sqg.in) {acres) (acres) (ac-ft)
1450.00  ----- 4500 0000 .000
i 1455.00 ----- 6600 1.6550 2.758
1460.00 ----- 8200 2.3592 3.932

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-ELl1l) * (Areal + Area2 + sq.rt.(Areal*Areal))

where: EL1l, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between EL1 and EL2

S/N: 321201E2E195
PondPack Ver. 09.00.077.00

Foth & Van Dyke
Time: 4:06 PM

Date: 09/15/2005



S/N:

ype.... Tc Calcs Page 6.01
ame.... NON CONTACT 4R
ile.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0160
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4000 in
Slope .005000 ft/ft
Avg.Velocity .63 ft/sec

Segment #2: Tc: TR-55 Shallow
Hydraulic Length 360.00 ft
Slope .005000 ft/ft
Unpaved

Avg.Velocity 1.14 ft/sec

321201E2E195

PondPack Ver. 09.00.077.00

Segment #1 Time:

Segment #2 Time:

Foth & Van Dyke

Time:

.1319 hrs

.0877 hrs

4:08 PM

Date:

09/15/2005



Type.... Tc Calcs Page 6.02
Name.... NON CONTACT 4R

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW

==== SCS8 TR-55 Sheet Flow =s=zzsczss==scocoss=s-osSSSSSSR2SSISITSISSR======S=====
Tc = (.007 * ({n * LE)**0.8)) / ((P**.5) * (Sf**.4))

Where: Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

==== SCS TR-55 Shallow Concentrated Flow ==zc=z=z=s=ss====ss===cssx=s=s==zz====

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (Sf**0.5)

Tc = (LE / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft : -
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: 321201E2E195 Foth & Van Dyke

- PondPack Ver. 09.00.077.00 Time: 4:08 PM Date: 09/15/2005



Type.... Runoff CN-Area Page 7.01
Name.... NON CONTACT 4R

—_— v

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACT4R.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C $uUC CN
Gravel Storage Area 85 5.210 85.00
Dirt Retention Basin 82 .820 82.00
COMPOSITE AREA & WEIGHTED CN ---> 6.030 84.59 (85)
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 4:08 PM Date: 09/15/2005



Attachment 5

Basin Sizing Calculations
Non-Contact Basin #5



Client: KMC Scope ID.: 04W018
Foth&Van Dyke rroject: Eagle Project - NON CONTACT # 5, Storm Water Runoff Calculatior
Prepared by: ZXB Date: 10/17/05
Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for the Non Contact Area # 5 of the Eagle Project.
Assume Infiltration rate of 0.52 in./hr over the bottom of the basin.

Basis:

\ 4062200
3,970 ofs

April 1965

40 gpm
1.7 inches

39 inches

0.28

26 days

3.05 acres

Closest Stream gaging Station to Mining Site (Peshkee River near Champion)
50-year stream flow of nearby Peshkee River from gaging and statistical modeling
("Statistical Models for Estimating Flow Characteristic of Michigan Streams”, USGS,
Water Resources Investigations Report 84-4207).

Peshkee River Flow (3500 cfs) approximating less than a 25-year event (USGS Surface
Water for Michigan).

Infiltration Rate obtained from the Soil Bore data is 0.52 in./hr,

Precipiation during April, 1965 event ("Climatological Data - Michigan", April 1965,
Volume 80 No.4, U.S. Dept.of Commerce, Weather Bureau)

Highest of measured depths of snow at beginning of 4/65 event ("Climatological Data -
Michigan", April 1965, Volume 80 No.4, U.S. Dept. of Commerce, Weather Bureau)

Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

Snowmelt duration ("Climatological Data - Michigan", April 1965, Volume 80 No.4,
U.S. Dept. of Commerce, Water Bureau)

Non Contact Area # 5

Less than 25-year Runoff (Snowmelt and Precipitation) Calculation:

1,045,123 gallons

1,497,600 gallons

(452,477) gallons

Volume of water from non-contact area = [depth snow (39 in) x water fraction (0.28)] +
Precipitation (1.7 in) x 1 (ft) / 12 (in) x area (3.05 ac) x 43560 sf/ac) x 7.48 (gal/cf).

Volume of water removed as Infiltration into the Basin during 25-year event

Net volume of water to be stored at the basin. Volume of snow melt and
precipitationfrom Non Contact area, volume of snowmelt treated during snowmelt
period.

J\scopes\04w018\10000\FVD reports\Final MPA\App E\Non-Contact Runoff Storage5R.xls

Page 1



Prepared by: ZXB Date: 10/17/05
Checked by: MDL Date: 10/17/05

Client: KMC Scope ID.: 04W018
Foth &Van Dyks rroject Eagle Project - NON-CONTACT # 5, Storm Water Runoff Calculation

Estimate Storm Water Runoff, 50-year runoff event quantities for the Non-Contact Area # 5 of the Eagle Project.
Assume Infiltration at the rate of 0.52 inch / hr.over the bottom of the basin.

4057800 Nearby stream gaging station (Middle Branch Escanaba River at Humboldt).
1,760 cfs 100-year stream flow of nearby Middle Branch Escanaba River from gaging and
statistical modeling ("Statistical Models for Estimating Flow Characteristic of Michigan
Streams", USGS, Water Resources Investigations Report 84-4207).

April 1985 Middle Branch Escanaba River flow (1,,800 cfs) approximating greater than a 100-year
event (USGS Surface Water for Michigan).

40 gpm Infiltration Rate obtained from the Soil Bore data is 0.52 inches / hr. (50%)

5.64 inches Precipiation during April, 1985 event ("Climatological Data - Michigan", April 1985,
Volume 100 No.4, NOAA).

26 inches Highest of measured depths of snow at beginning of 4/85 event ("Climatological Data -
Michigan", April 1985, Volume 100 No.4, NOAA).

0.28 Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

20 days Snowmelt duration ("Climatological Data - Michigan", April 1985, Volume 100 No.4,
NOAA).

3.05 acres Non Contact Area # 5

Greater than 100-year Runoff (Snowmelt and Precipitation) Calculation:

1,069,967 gallons  Volume of water from non-contact area = [depth snow (26 in) x water fraction (0.28)] +
Precipitation (5.64 in) x 1 (ft) / 12 (in) x area (3.05 ac) x 43560 (sf/ac) x 7.48 (gal/cf).

1,152,000 gallons  Volume of water removed as Infiltration into the basin during 100-year event =
Infiltration at the rate of 0.52 inches per hour

(82,033) gallons  Net volume of water to be stored at the basin = Volume of snowmelt and precipitation
from Non Contact area - volume of snowmelt treated during snowmelt period

J:\scopes\04w018\10000\FVD reports\Final MPA\App E\Non-Contact Runoff StorageSR 100inf xls Page 1



Type.... Master Network Summary Page 2.01

Name. ... Watershed
File.... C:\Program Files\Haestad\PPKw\Sample\KENNECOTTNONCONTACTSR.ppw

MASTER DESIGN STORM SUMMARY

Network Storm Collection: KennecottR

Total
Depth Rainfall
Return Event in Type RNF ID
Dev 2 2.4000 Synthetic Curve TypeIl 24hr
Dev 5 2.8200 Synthetic Curve TypeIl 24hr
Dev 10 3.1500 Synthetic Curve Typell 24hr
Dev 25 3.6200 Synthetic Curve TypelI 24hr
Dev 50 4.0000 Synthetic Curve TypeIl 24hr
Dev100 4.5000 Synthetic Curve Typell 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
*BASIN # 5R IN POND 2 .295 11.9500 5.33
*BASIN # SR IN POND 5 .384 11.9000 6.92
*BASIN # SR IN POND 10 .455 11.9000 8.24
*BASIN # SR IN POND 25 .560 11.9000 10.14
*BASIN # SR IN POND 50 . 647 11.9000 11.69
*BASIN # 5R IN POND 100 .763 11.9000 13.75
*BASIN # 5R OUT POND 2 .000 8.7500 .00 1446.82 .292
*BASIN # 5R OUT POND 5 .000 7.9500 .00 1447.06 .383
*BASIN # SR OuT POND 10 .000 7.3500 .00 1447.24 .453
*BASIN # 5R OUT POND 25 .000 6.7000 .00 1447.51 .557
*BASIN # 5R OUT POND 50 .000 6.2000 .00 1447.73 . 644
*BASIN # SR OUT POND 100 .000 5.7000 .00 1448.02 @
ey ranoff s 0.763 acre- feed
3
= 33,234 4&
0,607 9L
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 2:19 PM Date: 10/06/2005



Type.... Master Network Summary Page 2.02
Name.... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTSR . PPW

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
NON CONTACT SR AREA 2 .295 11.9500 5.33
NON CONTACT SR AREA 5 .384 11.9000 6.92
NON CONTACT 5R AREA 10 . 455 11.9000 8.24
NON CONTACT 5R AREA 25 .560 11.9000 10.14
NON CONTACT SR AREA 50 .647 11.9000 11.69
NON CONTACT 5R AREA 100 .763 11.9000 13.75
S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 2:19 PM Date: 10/06/2005



Type.... Pond Routing Summary Page 12.40

Name.... BASIN # 5R our Tag: Dev100 Event: 100 yr

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTSR.PPW
Storm... TypeIl 24hr Tag: Dev100

LEVEL POOL ROUTING SUMMARY
HYG Dir C:\Program Files\Haestad\PPKW\Sample\

Inflow HYG file = NONE STORED - BASIN # 5R IN Devl100
Outflow HYG file = NONE STORED - BASIN # SR OUT Dev100

Pond Node Data = BASIN # 5R
Pond Volume Data = BASIN # SR
Pond Outlet Data = NONE (retention pond)

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 1446.00 ft
Starting Volume = .000 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 13.75 cfs at 11.9000 hrs
Peak Outflow = .00 cfs at 5.7000 hrs
Peak Elevation = 1448.02 ft N
Peak Storage = .763 ac-ft
MASS BALANCE (ac-ft)

+ Initial Vol = 000

+ HYG Vol IN = 763

- Infiltration = 000

- HYG Vol QUT = 000

- Retained Vol = .763
Unrouted Vol = -.000 ac-ft (.049% of Inflow Volume)

S/N: 321201E2E195 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 2:18 PM Date: 10/06/2005



Type.... Vol: Elev-Area Page 11.01
Name.... BASIN # SR

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTSR.PPW
Elevation Planimeter Area Al+A2+sqgx (Al1*A2) Volume Volume Sum
(ft) (sqg.in) (acres) (acres) (ac-£ft) (ac-ft)
1446.00  ----- 3400 .0000 000 000
1447.00  ~---- 3800 1.0794 360 360
1448.00  ----- 4100 1.1847 395 .755
1449.00 ----- 4500 1.2895 430 1.185
1450.00 --=~--- 4900 1.4096 470 1.654
1451.00  ----- 5300 1.5296 510 2.164
1452.00 ----- 5700 1.6496 550 2.714
1453.00 ~----- 6200 1.7845 595 3.309
1454.00 ----- 6600 1.9197 640 3.949

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + sq.rt. (Areal*Areal))
where: EL1, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between EL1 and EL2
S/N: 321201E2E1895 Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 2:17 PM . Date: 10/06/2005



Type Tc Calcs
Name NON CONTACT SR
File

S/N:

Page 6.01

C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTSR.PPFW

Segment #1: Tc: TR-55 Sheet

Mannings n .0160
Hydraulic Length 150.00 ft
2yr, 24hr P 2.4000 in
Slope .010900 ft/ft
Avg.Velocity .75 ft/sec

Segment #2: Tc: TR-55 Shallow

150.00 ft
.010900 ft/ft

Hydraulic Length
Slope
Unpaved

Avg.Velocity 1.68 ft/sec

321201E2E195

PondPack Ver. 09.00.077.00

Segment #1 Time: .0555 hrs
Segment #2 Time: .0247 hrs
Total Tc: .0802 hrs

Foth & Van Dyke

Time:

Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs

2:18 PM Date: 10/06/2005



Type.... Tc Calcs Page 6.02
Name.... NON CONTACT 5R
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTSR.PPW

S/N:

1]

== 8CS TR-55 Sheet Flow ==z=z===s===============zs=ss=========

Tc = (.007 * {(n * LE)**0.8)) / ((P**.5) * (Sf**.4))

Where: Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

SCS TR-55 Shallow Concentrated Flow ===z==zz===z=z==z======

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (Sf**0.5)

Tec = (LE / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
321201E2E195 Foth & Van Dyke

pondPack Ver. 09.00.077.00 Time: 2:18 PM

Date: 10/06/2005



Type.... Runoff CN-Area Page 7.01
Name.... NON CONTACT 5R ’

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTSR.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
Impervious Area 98 .350 98.00
Pervious Gravel 85 2.700 85.00
COMPOSITE AREA & WEIGHTED CN ---> 3.050 86.49 (8s)
S/N: 321201E2E19S Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 2:18 PM Date: 10/06/2005



Attachment 6

Basin Sizing Calculations
Non-Contact Basin #6



Client: KMC Scope ID.: 04W018
Foth ‘W‘l m Project: _Eagle Project - Non Contact Basin @ CTH"AAA" Storm Runoff Calc.

Prepared by: ZXB Date: 10/17/05

Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 50-year runoff event quantities for Non-Contact Area of the Basin @ CTH"AAA"of the Eagle Project.
Assume Infiltration rate of 0.52 in./hr over the bottom of the basin.

4062200 Closest Stream gaging Station to Mining Site (Peshkee River near Champion)
3,970 cfs 50-year stream flow of nearby Peshkee River from gaging and statistical modeling
("Statistical Models for Estimating Flow Characteristic of Michigan Streams", USGS,
Water Resources Investigations Report 84-4207).

April 1965 Peshkee River Flow (3500 cfs) approximating less than a 25-year event (USGS Surface
Water for Michigan).

34 gpm Infiltration Rate obtained from the Soil Bore data is 0.52 in./hr.

1.7 inches Precipiation during April, 1965 event ("Climatological Data - Michigan", April 1965,
Volume 80 No.4, U.S. Dept.of Commerce, Weather Bureau)

39 inches Highest of measured depths of snow at beginning of 4/65 event ("Climatological Data -
Michigan", April 1965, Volume 80 No.4, U.S. Dept. of Commerce, Weather Bureau)

0.28 Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

26 days Snowmelt duration ("Climatological Data - Michigan", April 1965, Volume 80 No.4,
U.S. Dept. of Commerce, Water Bureau)

3.03 acres Non Contact Area for Basin At CTH AAA

Less than 25-year Runoff (Snowmelt and Precipitation) Calculation:

1,038,270 gallons Volume of water from non-contact area = [depth snow (39 in) x water fraction (0.28)] +
Precipitation (1.7 in) x 1 (ft) / 12 (in) x area (3.03 ac) x 43560 sf/ac) x 7.48 (gal/cf).

1,272,960 gallons Volume of water removed as Infiltration into the Basin during 25-year event

(234,690) gallons Net volume of water to be stored at the basin. Volume of snow melt and
precipitationfrom Non-Contact area, volume of snowmelt treated during snowmelt
period.

JA\scopes\04w018\10000\FVD reports\Final MPA\App E\Non-Contact Runoff StorageAAA xls Page 1



Client: KMC Scope ID.: 04W018
Foth &Van Dyke rroject: ‘Eagle Project - Non Contact Basin @ CTH AAA Storm Runoff Calc.
Prepared by: ZXB Date: 10/17/05
Checked by: MDL Date: 10/17/05

Estimate Storm Water Runoff, 100+ year runoff event quantities for Non-Contact Area of the Basin @ CTH AAA of the Eagle Project
Assume Infiltration at the rate of 0.52 inch / hr.over the bottom of the basin.

4057800
1,760 cfs

April 1985

34 gpm
5.64 inches

26 inches

0.28

20 days

3.03 acres

Nearby stream gaging station (Middle Branch Escanaba River at Humboldt).

100-year stream flow of nearby Middle Branch Escanaba River from gaging and
statistical modeling ("Statistical Models for Estimating Flow Characteristic of Michigan
Streams”, USGS, Water Resources Investigations Report 84-4207).

Middle Branch Escanaba River flow (1,,800 cfs) approximating greater than a 100-year
event (USGS Surface Water for Michigan).

Infiltration Rate obtained from the Soil Bore data is 0.52 inches / hr. (50%)

Precipiation during April, 1985 event ("Climatological Data - Michigan", April 1985,
Volume 100 No.4, NOAA).

Highest of measured depths of snow at beginning of 4/85 event ("Climatological Data -
Michigan", April 1985, Volume 100 No.4, NOAA).

Water fraction of snow pack (conservative estimate based on NOAA, Sieveking and
LaRosa, estimate for 2002 ~over 11" of water in 41 inches of snow - used 11.5".)

Snowmelt duration ("Climatological Data - Michigan", April 1985, Volume 100 No.4,
NOAA).

Non Contact Area for Basin at CTH AAA

Greater than 100-year Runoff (Snowmelt and Precipitation) Calculation:

1,062,951 gallons

979,200 gallons

83,751 gallons

Volume of water from non-contact area = [depth snow (26 in) x water fraction (0.28)] +
Precipitation (5.64 in) x 1 (ft) / 12 (in) x area (3.03 ac) x 43560 (sf/ac) x 7.48 (gal/cf).

Volume of water removed as Infiltration into the basin during 100-year event =
Infiltration at the rate of 0.52 inches per hour

Net volume of water to be stored at the basin = Volume of snowmelt and precipitation
from Non-Contact area - volume of snowmelt treated during snowmelt period

J\scopes\04w018\10000\F VD reports\Final MPA\App E\Non-Contact Runoff StorageAAA100inf xls

Page |



Type.... Master Network Summary Page 2.01
Name.... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection:

Return

Devl

Node ID

ACCESS ROAD
ACCESS ROAD
ACCESS ROAD
ACCESS ROAD
ACCESS ROAD
ACCESS ROAD

10
25
50
00

IN
IN
IN
IN
IN

Type
AREA
AREA
AREA
AREA
AREA
AREA

POND
POND
POND
POND
POND

&Rt)

ak
s

.49
.59
.48
.77
.83

KennecottR
Total
Depth Rainfall
in Type RNF ID
4000 Synthetic Curve Typell 24hr
8200 Synthetic Curve Typell 24hr
1500 Synthetic Curve Typell 24hr
6200 Synthetic Curve TypelIl 24hr
0000 Synthetic Curve Typell 24hr
5000 Synthetic Curve TypelIl 24hr
MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method
(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left
Return HYG Vol Qpeak Qpe
Event ac-ft Trun hrs cf
2 278 12.1000
5 363 12.1000
10 433 12.1000
25 536 12.1000
50 621 12.1000
100 735 12.1000
*BASIN # AAAR 2 .278 12.1000 3
*BASIN # AAAR 5 .363 12.1000 4
*BASIN # AAAR 10 .433 12.1000 5
*BASIN # AAAR 25 .536 12.1000 6
*BASIN # AAAR 50 .621 12.1000 7
*BASIN # AAAR 100 . 735 12.1000 9

S/N: 321201E2E
PondPack Ver.

IN

195

POND

Foth & Van Dyke

09.00.077.00

Time: 1:37 PM

.23

Date:

Max WSEL
ft

10/17/2005

Max
pond Storage
ac-ft



Type.... Master Network Summary Page 2.02
Name.... Watershed
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW

Node ID

*BASIN # AAAR OUT
*BASIN # AAAR OUT
*BASIN # AAAR OUT
*BASIN # AAAR OUT
*BASIN # AAAR OUT
*BASIN # AAAR OUT

S/N: 321201E2E195

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

{(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Type
POND
POND
POND
POND
POND
POND

Return HYG Vol Qpeak Qpeak Max WSEL
Event ac-ft Trun hrs cfs ft

2 000 9.3000 00 1412.79

5 .000 8.5000 00 1413.03

10 .000 7.9500 00 1413.23

25 .000 7.2000 00 1413.52

50 .000 6.7500 00 1413.76

100 .000 6.2000 00 1414.08

Foth & Van Dyke

PondPack Ver. 09.00.077.00 Time: 1:37 PM Date: 10/17/2005

Max
Pond Storage
ac-ft



Type.... Pond Routing Summary Page 12.40

Name.... BASIN # AAAR OUT Tag: Dev100 Event: 100 yr
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW
Storm... TypeIl 24hr Tag: Dev100

LEVEL POOL ROUTING SUMMARY

HYG Dir = C:\Program Files\Haestad\PPKW\Sample\
Inflow HYG file = NONE STORED - BASIN # AAAR IN Devl100
Outflow HYG file = NONE STORED - BASIN # AARAR OUT Dev100

Pond Node Data = BASIN # AAAR
Pond Volume Data = BASIN # AAAR
Pond Qutlet Data = NONE (retention pond)

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 1412.00 ft
Starting Volume = .000 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 9.23 cfs at 12.1000 hrs
Peak Outflow = .00 cfs at 6.2000 hrs
Peak Elevation = 1414.08 ft

Peak Storage = .670 ac-ft

Initial vol = .000
HYG Vol IN = . 735
Infiltration = .000
HYG Vol OUT = .000
Retained Vol = .670
Unrouted Vol = -.065 ac-ft (8.836% of Inflow Volume)

WARNING: Mass balance for routing volumes vary by more than .5%

S/N: 321201E2E195 Foth & Van Dyke
PondPack Ver. 09.00.077.00 Time: 1:37 PM Date: 10/17/2005



Type.... Vol: Elev-Area
Name. ... BASIN # AAAR
File....

Page 11.01

C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW

Elevation Planimeter Area Al+A2+sqr (A1*A2) Volume Volume Sum
(ft) (sg.in) (acres) (acres) (ac-£ft) (ac-ft)
1412.00 -~ --- 2500 0000 000 .000
1416.00 ----- 4200 1.059¢0 1.412 1.412
1420.00  ----- 5900 1.5078 2.010 3.422
POND VOLUME EQUATIONS

* Incremental volume computed by the

volume = (1/3) * (EL2-EL1) *
where: EL1,
Areal,Area2

Volume = Incremental

S/N: 321201E2E195
PondPack Ver. 09.00.077.00

Conic Method for Reservoir Volumes.

(Areal + Area2 + sq.rt.(Areal*Areal))

EL2 = Lower and upper elevations of the increment
= Areas computed for EL1,

EL2, respectively
volume between EL1 and EL2

Foth & Van Dyke

Time: 1:28 PM Date: 10/17/2005



Type.... Tc Calcs
Name.... ACCESS ROAD
File

S/N:

page 6.01

C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0880
Hydraulic Length 50.00
2yr, 24hr P 2.4000
Slope .010000
Avg.Velocity .15

ft
in
ft/ft

ft/sec

Segment #2: Tc: TR-55 Channel

Flow Area 18.0000
Wetted Perimeter 15.65
Hydraulic Radius 1.15
Slope .003800
Mannings n .0450

Hydraulic Length 2000.00

Avg.Velocity 2.24

321201E2E195

PondPack Ver. 09.00.077.00

sq. ft
ft
ft
ft/ft

£t

ft/sec

Segment #1 Time:

Segment #2 Time:

Foth & Van Dyke

Time:

.0933 hrs

.2479 hrs

10:31 AM

Date:

10/17/2005



Type.... Tc Calcs Page 6.02
Name.... ACCESS ROAD
File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW
Tc Equations used. ..
==== 8CS TR-55 Sheet Flow ======================coc--=-=z=oznszzczzzz========
Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**_4))
Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== SCS Channel Flow =s=======s=sscs=s=scosccoor=-—=-===ssr-=rzo======m=ommm=
R =2Aq / Wp
v (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
Tc = (LE / V) / (3600sec/hr)
Where: R = Hydraulic radius
Ag = Flow area, =sqg.ft.
Wp = Wetted perimeter, ft
V = Velocity, ft/sec
Sf = Slope, ft/ft
n = Mannings n
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: 321201E2E195 Foth & Van Dyke
PondPack Ver. 09.00.077.00 Time: 10:31 AM Date: 10/17/2005



Baadl "~ R i
I

T .
Type.... Runoff CN-Area Page 7.01
Name. ... ACCESS ROAD

File.... C:\Program Files\Haestad\PPKW\Sample\KENNECOTTNONCONTACTAAAR.PPW

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/surface Description CN acres %C $UC CN
Pervious Gravel 85 3.030 85.00
COMPOSITE AREA & WEIGHTED CN ---> 3.030 85.00 (85)

S/N: 321201E2E195 Foth & Van Dyke
PondPack Ver. 09.00.077.00 Time: 10:32 AM Date: 10/17/2005





